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4a.<»a   laa  3i<.    li 


•aa'iHin  e»^»ca»a 

(■4^      4-      -a,      )»      M'tMiri      «»'l"t«v«i         »f.-»«0 


■:at*il:aa    »»«    taaaoaf-    "  f^    -^ 
%uB«*aii«     "*    !'»    *4a4ff'. 
to-aaa    ♦aa  ' :  •  ■    '1 


.  !• 


aar>ii«a  'oa  •  aaMCO  •«.  »tmx.  coM^aiaiaa  vnai 
ac   coat   wn   TMia  a«Jj  toiWiKl. 
IM  9I».    I' 


agcMaalcat.   a>M*»loa   or   cu   tiaat.f   carfa..*    ta 
taLUTiaan  caamiatiia  «uaa*C(-acTi  <f   aata-rt' 
iTaaM-traala  ewMMaCTVat  tTiCi   la   aoi. 'C  •  •  < '  aa-t.  I  a 
M.    «*.ti»»»'    •"ICTl   9a    ia^WKt    'a«aTi««»    — • 
DltLOCariMi. 


4   '..i^    4apvi'ii"    :»   4   »««j"a':;    -jciiif    ••<u- 
■«ai   ao   4o*  1  aa   aa : -4**  : :  a<    'aa'*. 
•o-iat  r>i  ^ :  •       • 


I'lcai 

kM  aaaautaCT 

;a*t  1' :  »a  •  i  J44     10     4    "aaiir'.     -•4a**4  ■  11  ■  '1    .r 
»5a     jU     41    4     'aaaKOM-la'T     ;>i»'.ia. 

a».tat    M*  > :  •        • 


-)^f  aa*  I  }Ma4.     li'    at  ftoL  *  I    •*«    •^^faa^    rac'Oat 
:  •» -WMa  f  E  3^    oa    a  I  a^oa  •    aaaa  [  aa    aia>    ^•la<«t<«a    tv»- 
'fal,     vav'taa    atcoaat'IJa-     'iW-a^     ar.tT».    a*«) 
^  ac  t  a  »  I  jai . 
ao-taa    ■>%•<  3  1  ..     1) 


•aa'i'uoa    »!•»• 


a«   ILIC  'am^caaailCaa.    aaaa^^a    rai^j'ta    •  la    "o- 
ll'TONlaa    SLaMilaa    tcactat    t«i    4    «  1  it :  ^t  . 'aara  :  aa 
••4O»0''^3O<x  1 't    :a*««a    'O    4«olo    »waai  aa*ivj««     1* 
'■<     a*,©  '  laa a»4«  I  ;     a^.  4 'I  . 

••-f aa   i«  1  1 :  • .    >o 


ocnaalaaTiga  a»  atcnaaicaL  "aoa 
•1.4.0T  a,.«rt  aanaiat.  ar  aoo"  'laata 
fLKarto   rfxacaarx^ai. 


aacuMlawi   tck*** 
Ti«  caatiMM 

laatlTIaa'ien   a»    'la   at.aT|a«   aaocciMt    >«    ••- 
ak4.aTt.     iLfCTBontxatrte   'la  aat  aaoiwi  -o  •«   a 
faafc'I**   c»ati««  'oa   JO>a.Ta  a4a)    »i»t*-'»   ai. 
ai.k*»»  la  eatrracT  aiTM  i«->ia  a^Tw  wj.!*.     "« 
aac  irvicinrr  aaaeceian  comsiitto  op  •  at..a«« 
/lacan    tancusiOM  aacmcanwirr   aoLkOvn   «>    a 
*oel\«i  tTaaaun  Mna. 

tl  9I<.     I' 


ILafianawiai   »0B    '-at    «aa4«  1 1    ■ 
i.iaul0ui   aaaMC   t«BCa   iiaaiata'    31   aaa'ia^ 
aatituaci.     cartrat  aaoaTa  acrnooi. 
iia  SK.  If 


acaCca"**''  •»  T»e«iiau€»  aoa  taoaiaa   -i^'iTa,. 
)uat.l'«    :aiiTak*   'oa    lOLlo    ITa't    .ana    4»«v:4- 


aaac'lll    44a}    acaoaa. 

»awa    «jCkt4a    loa44aa  ■  at 

ao-aaa   ia«                         '> 

lai    »    aa. 

aa    4•a^    a» 

aa«>ai.<ill    w    <aaiaact 

'  y^^ h-**  «•*•!'  ft 


k»MO«^*^«r    la 


'f>'t    •!   •»ri^i'«n    'ili-C    AO*!**' !'•*' !*«•.      ccow 


«C3»M*ftr^k.a    ',«iv«i' I**' ;  J*»   3»    **<    «K*iC 
>:i*ia    i4ft:«. 

*»-M«     «1«  3  1  a.         J 


*•  k't**  » ' :    f  wioa  ft . 


•*A^««ft4      ^*a;ft*''>*      1"     •'X»»     •fft*>*ll' 

4    <»*':i^    T*    :i^«»';».    «»«.;ft4'ij«i    *<^    t«»:: 


t  mC  ■  I  «  T«  ▼      4MO      ft  **  »  ■<  ft  t   ft      ■>•      *■-  ft-Jft.  •■«i».4-:«ii€» 

4«C-     ^-»tjft.»  t»t*V4jAL  I»K  ft'     'HtwiC*.      •€».-■     -Vtl     iNT 

40a^*a   «M  3 1  * .       « 


ft«C«IC    « 


«4y««W      «M«I44' 


•nt  »«    •«  4  :  >-aft  ■      t 

:  ,4 '     >■>    *«»r     ■><  »"> 


40-as«  111 


40-|««       111 


•  ^..a:[.       ••€ » 4J1 4  * ; 'xs    3*    f"i    4IC    ?«•-•    ^i»»    tCO 

\  K.  »«        f  .  ,  *  . 

*d>tai    » t  ft  ■>! .  4      4 


'4|«I«fl 

-^•f  ftft  •  ■«*%    :)#    *«o**  -« «*f    ft'  ,^^ft    »'^      •«    '  < 
^•^\-m^'\^»,     jr     fto*  •     (■«.,     '  j-4..-- ^a,'»- •     \A^4('ft 
■  >..    «»^^-«"«i    ••oft"*«*«ft    :ft    ^\-«:»«i. 


MCI 


A  ■  *     >^    *o4        :; tMTwu    *     '«ai^'>««    5*ft'rM. 

43.|««       If*  Oi..        !• 


^.'^SWIXI'       ft*   '       44IC      »'»./*ll»      •4^: 

•  4««i;>^j^    ■>*ar:*;j*i»    4»    ift*r   «    4.%.^. 
A0-l«9    Ml  Ji  >.    19 


■  •t::    ft*^c'*4*.   -4»4   »!>•    ^Hf  •c'4'i>,   ^4Nr   o» 

■  4'p»      ««»->••  •4Tl«      >r4»0*      Ll««  ■I-'TWI.  *»1!C 

ft»ir'«4>.     ~4'4     r«o«i     7|»o     'C     *■•«  l'l»r     C"     •C4I0N. 

AO-ttt    111  Ji  *.    i^ 


asa.,  .1  ;  1 

aai.    at 

«aj.    a.x^la» 

luaaa 

ao-t*l   >a« 

»a 

'"Oiawtat 
aooft    tt'i 

-a  ?a^«-    ai  ,  ;  1, 

ao    •  -    ■■■... 

H     a.;  : 

-  X/f  ^      4  1"      I  > 

a'  1  >4 

af  .  •  i;     s     fat 

.^C  »f  . 

aO-l(*    sit 

a 

'>o*a4<at 

Ta'iCi 

•C.a^ 

•^     -Mtoa 

al.*     a 

•»c\a*« 

31 

■  .    11 

: 3NT  a*! Haa'S 


i'4HDaa 
--#  4a 
I  a  1    B* 


I'-aoiawtat 

;  '^a 


aauoiToar  aiactaTloa 

a  cjciwa  iiaaaL  lai  adariviLT   iNcrrtclvt  >< 
aa   «io   TO  otTicTio*"  0»   »»  auoiToar   >Ti>a«.'i»  axs 
t>"a.»   a   ii4i6ir  rafautNc'  a«j  laptorto.   auT  ania 
aoci'Io^aL   'ataufaC'   jaicfaT«iaT»   aas    laraooucio. 
Dt'rcT4»iLiTT    iNcaOKO  la  thi  aattcact  rf  i 
rjtia*    llka4'., 
ao-tal    *T0  Olv.    I* 


aautTiNITt 

riMf    iTauCTuMf   or    ausTtNiTt   aaooucto   S»    THf 
afxaK   aaa'iNsiTic    raaavoanaT i (M,      thij   aas 
la<f  jTiiaTtr  %i    ra4a»aii»io«i  IttfTaOa  aicaojco" 
!••   aa  rc-)),>   a/o   ai    »i.to».      DiatcT   aaarrNSITIC 
'aANtaoaaATtON    laoocto   %•<   COOLlaa   to   -lai   c 
•aocixii   '1nCl»   TiiaaifO  aaanasiTi   joaaiyaOfO  •» 
aiTaiatn   ajsrtalTi,      oa  ataio  MCaTiaa  arvrasc 
Taahiaoaaa'ioa   KCjaj,    iitm   TaN«Lf3   4>0    j9aaco 
0I»l.OC4Ti04,a. 
*:.    .■'      ■    .  0,.      17 


-•'::«^    aajata-lll    ja     ■-.»     a-a^la»fat     a* 

■"laf^*    -lat^M'i    asr    .jaOl  a    Dirrrajs-    clo." 
ao-tit    la]  : I > .        ] 


aauKiLiaaT   aoaca  ai.aMT| 

re»tL3aaraT   or   hi»«   Tia»f«»Tuaf.    auCLCa"   «•- 
M4'io-i   acsiITAMT   aa,tLai4Tic   aoara   »T»Tia  roa 
r^i**"   *t"iCLt»  u»ia«  aaa  tia  ruaaiNti.     -oaaoo- 
laT  oesitN  4NC  rtsTiaa, 
4o.ia>  IS*  □!>•     1 


iLicaici" 


l^ica  1^  i 
H    3ao«a 


40-1*1      I'l 


"tai   ia[^».     :^     ..,1 
I'JT"    r  3a    r,>ac  '  al' l*4>.. 


aa'aoaaa««[C    tLtCTaiClTT 

•lakiaaaaaw* 

aal'aaC'l    oa    10*!l'    aa»iri.£i    -^^    i-vaa    a4.?i4> 
TIw»    aa-^    '^f     lj440l^~€at.     >aa    a....es    Bt^Ti    .■< 

c^i'::    aaM.    axe   a'-c»a»««i'    i.»:'a;ciTY. 

a7-a*l     \ii  3  1«.        i 


•a-aoi»>««ic   ac'aacTioa 
cuaafc'isat 

ai'aa-';-i4,    toaair'ljal    '3a     Taac«la«    ^a'ai 
COaac'     ^si     :s    t.l.a'loa    4aG«.C    arf-)fr     '^    -  3n 
•ftia'r    a  3a    a  t  .ao  ia*4f  a  :  c    afraaC'"'-*    r-»aaf'-l? 
-•,11    a-a     a     -aa'at^t     I'a'ixtl. 

ao-tai   ^■<t  :i\i.     % 


a4'»o»a4<««ic   ataaaCTioa 
a(a>4C'lv«    IiCCi 

►a-»4i4''>4,    c^  :"4'T(.^;ca..    ra'a    '-    al?     I* 
»  >4F:4i'rH,    ai»c    ja«^  a  1 T  4  ta- :  «•<,    'Hf    aa.naB    arraac- 
•;«f-^4rfa    '  •4Aa4c 'f  a  :  IT  1  r  1   -^    -.^    a^iNT   -4-*^. 

4.-'>as;a    aafa, 
as->«l    3U  01  •  .       • 


aa'»n»a««a!C    tOUiCIaa 

■^»a*-i    -*    3afaa':aa    "I  'f  3aot  ^i  1  C  a^    iM'au- 
•af-t'l    '-    a   *.<*;j.,    |»ir;''*|.»    jart  a    ac '    a 
■  ^-aTi  •:  -SI. 
a7-ial    3l»  31v.       I 


aa'-wir    tQi*    DaaaM 

>i»faa|^.4^     I'.*-'     J»    afafa-r^    »i.  a  1 T    ^oariwi 
■'•'•'1    -"s    I'ajC-^a^    Clafari.       ai...    l^f-'afai 
afar    raaaica'iB   »aci»    iTauc'jaai.    I'ipl.       I*    aal 

••fiXH'    '-a'    t..t"(a'4a'    '-^oar'icat    aa->' L^^jac  1 
■  ^"    l'a»-'jaac    Daaaif    aatClc'IOa    aaf    ao<3'a't    '  •" 
■-     \     •■•f      i»    o»«a»t     alMOaCNT. 
40-IM     ail  31V,      13 


aaiOKTioa  0»   taaravoaaacf   OI»CM»a«€   raw   TMt 
•  la   roacc   I*  (oucaT loxac   LCytL.      aaouNT   or   COu- 
CaTioa   TMt   ao»T   »»i.IO   aacDICTOa   or   succt«a. 
CaTa   aaacTiis  or   t««   Laaaf   sai<ai.Ct  or   tiaaca 
iT.cOO   aao  a.oooi.      »ia«*fc  CLatSirictrioai  taTTtat 
'C-ll    aao   ac-ia, 
&o-«aa   M«  Oiv.    I) 


ATL-I 

••aatuM  eo«««UNOI 
aaoeucTtSN 

pta  roa  aaooocTloti  00  FLUOainATto  aaaija 
TiiAWATC  CAaAciToas  roa  oataaTioN  to  loo  c. 
ao>ta«   MS  oiv.      ( 


aMACOM  LIIMTS 

O^atTIONAL     TEST     *CtULTS    ANO    HUSAN    rACTOaf 

laroaaATioa  OM  Ai««>aT  aAarlNt  and  LiaMTiNfi   ir»- 

Ttasi   aaTTcaa  accoaaiTloMi   vikial   acuitt.   awo 

atacerTioa. 

ao-t*a  TIT  Div.   )] 


lAHI 

STuoT   ON   TMt  acHAvioa   or   LATKALL"   loa-icd 
'OUNOATioa  aii.(t, 
AO-ti*    M)  OIV.    13 


aacaaiNM 

oacaarioN  or  an  inouctiom  HOToa  usiim  t 
•AOiALLT   aassivt   aCAaiNs   srsTCa   anO   an   activc 

»«1»L     aaaNCTIC     »C«»C     »T$T|a.        OfSItN    AND    'Oa- 

STHuCTioa  orscaiaco. 

AO>iM  *eJ  otv.     T 


tLtsi  atixroacco  a^ASTic  laminatc  acaaia* 
aau^RTies.     comolon  »oa  class  aciaroaceo 
»LA$Tic   L»aiMATi  sMCiaiNS  acut   TfjTto  roa 
vAaious  o/T  lacaaixa  MOct  DiAacTra/sacciara 
thickmcssi   "atios.     sratss  at  MAiiaua  loao  las 
»at»Tt»T  roa  o/t  katios  or   i.o. 
ae«iat  STt  DIV.   la 


tHAvioa 

TMt  irrtCTS  or  o«oas  oa  aHTsiCAi.  ataroaaANCt 
IN  aninalsi     TMt  aiOLoav  or  (Art*  toxicants  in 

SUaHTMAL    COMClNTaATIONSI        SOt*     TMOOftHTS    "W    asTCMO 

TosfNic  oautsi   ANO  TMt  trricT  or  Lvstaaic  »eio 
OltTMTuAaiot   ON  s«laa|N«   Tiai   in   acIINO  alct. 

AO-ias  *•!  OIV.  It 


CIMtNSIOWS  or  STIMULUS  SITUATIONS  aNICM 

ACCOUNT  aoa  aCMAvioa  vaaiANci.     situations 
•HiCM  CANNOT  u  aatoicTto  ar  atasoNAi.iT»  tbaits 

ANO    ArTITUOtS.        A    TAJONOOT    V     SITUATIONAL    VAai- 
ASLCS    TO    ACCOlMT    roa     aCMAVIOMAL     VAaiAMCt. 

A»>|M  aia  OIV.  tl 


•  a  .  a  ,  •  ;  3s     - 

ao-ia>  ail 


•  3al  laT  I  ^a    m    4    Irl'r  ••    ■  : 
'     104.t/a'i3N    ac•r^Tla^.l. 
31 ..     »a 


►t«»ONi«L   atauiatatNTS  roa  otaoT   i.tyTL   suaaoaT 

roa    C-laia     TUKSOTAM     TaANS^OaT. 

ao-tat  saa  oiv.   ii 


-uNAN  rACToa  coaKtaTS  roa   TisTiaa  com*lCi 

NAN/aACHlNt    STSTtMS.       afasOaMCL    Sua-STSTTa 

OCALOa'CMT.        STSTta    NtaUiaiNtNTI    AND    MiaatN 

ataroaMAMCt-   CaaAaiLlTits.    amo  limitations. 
Ao-ias  asa  OIV.  23 


aAvlATIOH    aca 

tratCTiwiKta 

aisi4ac~  aaorosALi  roa  atasoNNtL  suasrsTia 

S'aTt-or.THt-AaT     AOVANCI>«NT     IN    RALLISTIC     ANO 

saact    STSTi»i. 

AO>tat   AST  OIV.    13 


aCACiiAao-aAVl  ••ciLLarea* 

NOISf     MIAK^ItMtNTS    NtAa     TMt    CANaif*    Or     A 

•-iiT   aerL(>   aLTSTNON.      silt-   ant   caosS-tatCTaA 

Or    TMt   ratoutHCT   aoPuL»TiON  ano   ataa  cjaaaNT 

Nolsf    3r    T««    «4    itl'S    anC   ONt   Or    »10   lACaaAao 

•art    OsclLLaToaS. 

to-iaa   TM  OIV.      • 


TNCoav  or  TaAvtLlN«-aAvf   Tuacs  ano  an   inaltsis 
or   e4CKa4ao-BAVt   osciLLAToas. 
40-taa    taa  OIV.      ( 


a»ai.ito    aijtAMC"    ON    4    HIV-aoata    alLLlatTta- 
•  av(    atNtaaTOa, 

ao-tas   lai  OIV,     s 


aaACTtaiOaalAaCi  - 

at'TIOtS    A«t     STUOIIO     IN    aCLATION    TO    TM» I  a 

la'raAC'iON   BiTM  aaCTtaiAL   CtLL   MtaaaAwrs. 
T.«.ia  aivtasiaLl   anc   laatvcaslaLf    iNACTtvaTiON  or 
anAUi    4NO    TMtia    ataCTlONS    BITh    FNZvaft    T-;    roaa 
•arta-iNiOLuaLC  »ioi.oaiCAt.i.v  ACTivt  iHiy» 
COciaaMi. 

ao-tas  *«•  OIV,    la 


aMMtCMI 

TMt  Azai  MisM  acsoLUTiON  nuclc**  MaaNCTic 
atsoNAMct  sr^craA  or  ruKAN.   THioPMCNt.   an?  olsua- 

STITUTtO    atNUNtS    atat     STUOICO    SVSTtMAttCALLV 

at..4Ti»t  TO  TMt  aaaAMtTtas   iNVOLVto. 
ao-lM  aoa  OIV.  M 


rmoaiNt  NucLCAa  HAaNtTie  aoNANCc  SHiCLOlNa 
IN  NtTA-suaSTiTuTtD  rLUoaoMKZtNts.     T«t  eratcT 
or  soLviNT  ON  T>«  iNouCTivt  oaoca. 
ao-iaa  «ia  oiv.     < 


CMMMiraiLCl 

rLlCTaoN  aAaA<ue«CTic  atsoNaacc  or  oa«ANic 

AND    ALI*HATIC    NITaO    ANIOMSI    CXCHANaC    IMTtaACTION 

or  CLlCTaoLvTicaLLT  acNcaATto  WNXONiraiLt  acta. 
Tivi   lONSi   TuiANauLaa  lavf  cyclic  vOLT*M4«aTtai 
oat»ATiON*L  »MFLirif«  ciaculTS. 
ao-iaa  «j)  oiv.  is 


itaTLLiua 

TMt     MNtaAL    CONSTauCTION    ANO    CONTaOL    OCTAILS 

ANO  TMt  aMTSlCAL  aaaAMtTias  oaTaiNCO  roa  rm 
sovKT  BcaTLLiuH  aMTsics  acACToa  aae  otscussco. 
ao-iaa  t9«  oiv.  m 


tavLLlua  ei 

MI4M  TtaataATuat  »r»Llc*TiON  or  iNTcaneTALLlc 
atavLLiocs  ANO  siLiciocs  laoo  to  >ooo  n. 
TtaNAav  ainTuMts  or  M  aNC  si   bitm  mo.   n9.   ta. 
B  oa  lai   oilOATiON  atsisTANCE   studies. 
*0-taa   Ml  oiv.    la 


ANauLAa  coaatLATiONS   I*  lan»oa  atTA  oc?*r. 
ao-tai  t%*  OIV.   10 


•4'5«i:    I'ax'jai 


a  af  a  1    -a 
4N.-t^jC 


aaoiafu    IS 
aoa.    i.i'rsi. 


»TO«aic    ex.. :  ^:  ■*»■ 
CtCHAaa-.r    ts   M      -"      -L 

CAvf  .  4-'  -•,  n>  -Mf  -f 
fll  .*  ^  '  ./  a  .  ■  1  ^  a"  :  .  •• 
•f  a  '-r  s  •  4.     .    .-t  -f  a-!  s 

.  >    •       \  "    "  •  ,  . 
49-IBl     a3t 


-I    aaoa.r-   -»    I 
: "s    aai    ■ Nvf  a' i 

r      >r     '  •  4  .  ">a  *f  " 


Z    ai  I'M.asc' 
01 ..     »» 


a'  T"    .    €  ■- 
Is    T-.^     aasU. 


aINl'ICl    or     TMt    aalNITI     atACTION     IN    4L1.0V 
i'tf lJ. 
AO-IM    MT  31 V.     IT 


'►■>SIC4t     4NO    C.<"IC4t    C"lA«AC'f  ailTICS 
"•     a4LL'>1S     aaC     B4LLP0N    alTtaiALt. 
AO-iaa     At*  OIV.         I 


aaitLloaaaaMT 

TMt    OtWtLO««NT    ANO    APaLICaTION    Or    A    aac- 

cisioN  VACUUM  srccTaoaaAaM  roa  TMt  sott  i^^at 

KtaioN   US  to  so  AI. 

AO-Ma  a«J  OIV.  IS 


aLANiTAar  ATHoiraitacs  ano  atLATto  inponha* 
TION.     suawLfHtNTaav  aiBLioaaA^HV. 
Ao-ia*  ira  oiv.     i 


TMt  tasaiTTLtMtNT  or  BtrKACToaT  metal   in 

B4AltD  ANO  atLOtO  JOINTS  IS  ATTACKtO  ST  OirTUSION 
•  OalOINa  atLO*  taaaiTTLEMtNT  TtM»t*ATU«tS.   > 

LircaATuat   suavtv  o*  oirrusioa  aoNOlN*  or  at- 
raACToar  metals  is  aatsCNTto. 

AO-MS    Ml  OIV.    1* 


Nl-J 


•    •IM.IM**M<T. 


>0-Mt     9t> 


^«*«ac  ' 


o:  <  ■ 


net 

Iff    («e>l    Oa    •AOiaMC>«M«.M<     •■«1    CLtCaOKKI 


Iiai    •UlattlUMCI     (■MII«I'I<M    •tA..I"H.     «!■- 


••o«.ai«t«*i 


lT| 


•4«t  f  'f 


•       ,«      ^  1  *  ' 


OK 


»0 


III 

iM  acrtaCMCCt. 


••ISkl 


•IC   Ll*«nl««   TM(Oail>. 


H.>(t     ttT'*3«tlO     •■.•I'!-     .»""•••»     «€••••« 

•v«i'i-   ^•«i««'i   i«;'"t»»  n't    •«!'»■   ••• 

.4HI9V.1    -"•       •t»m'*    -Otf     3I«"t-»«     l»«,-"-' 
'-K«^t»        ••'13*.        «•«»»»     «•     "•■"/"     --•■     •• 


i»»«i»i**'i>»   y    »«ocrii   ••«:>a>.Ii 

•  3>«ll'(     tO«0  1«*    3»     >3«    "i"     ••€■•1'     •- 

»;•»    »».ll     ••>    ••OC<l~    •*<'•    ••-'^ 

•  •t    »:»»»    .»»'       »0-»»     .-^.'l    I»r-» 

M>-f«t    1*0  :>i>. 


-f   « '• 


«^«   *«  •  ■« 


■•laaMM.* 


"OWtBTt    •»    •««    »0«l»l<»    •1»0"I«<.    <•■;••«.'. 


LA«T 

cr»teT»  9M  iT«ucr\«u«.  ii.f>«»T».     4^^   i«f^»» 

coKCLuoeo  "«»  tui>«"'»«'   »^o<ir'i:4t  ••->'fix*e» 

ran     tTHUtTj^M.    Of>»t    MMOICTIO*     4«f     40«».<'t     •-!« 

n<l»   TT*t   or   »wu«(    4MIU<«'*T. 
«ll  Oiv.    11 


nBai»«4*ifii 


0I«.     I* 


T19».    4i<0   TVT«««T«prr   oa  >MCa(*l   r«»«i^4V«' 
n«  ciefi  or  Mx**««-ii«uc<o  si4M't>  •<« 
»a«caCAt  laPUMTt  •■  M.aae  t'Vwrty.   >v   '<< 
MHMl  TO  TM  caocaiac  »uic*«4*  *«aouci'i  t' 

g(.-<TMIMtl«     MC     ITUOftO     I»    -tt-ttt*!. 

?|  0I«.     1* 


eiatuLATtw 


DT    'f»'i»«   »»•«    »T«K'^4v    40-»^:.t^   '^      iw 

•^«»    »«'«CI"     -•'     '"C     *•«     •     ••«      «>""••!  •»" 

■^■1   :  )^4•»^^    '3    «i"i^4ii    40««»;/»»    ■  ■■   ••fW' 
j».    •■<«    »«-ii    4<x<:'t   •«»  'X/or    ■"  »«    »  f\^ 

1»    ,»•    4«3    r.I<4'tC     •r^^f'l'J"!     -  4»     w<»«    •a«c 
tT«fta«*t    >•    tOi«'-)     --4'^    *- ■ 
40-tM    IM  }!•.     i4 


taituaC'    '*<•"»».    i^oc"    •n:»'4«ri    4«    •-•••4, 

-X-UCV.I"      4'      -l*-      tl«rf«4"^H. 

40-tM   1 1  •  3 ; « .    i  • 

iiM>*kCi    '»i«'««»'    4<«   4a«(<:<t    •ow : -rt    j4'« 

'O*     J010-*»     JNCw4C     **.     4C-0'. 
Mt  5 1  .  .      i  4 


••*«C«4*t.  »«H»l<«»'4^      .4,.«»      4»t      •€••>.••  ••>« 

»x    I    ••>»j"«'l   «ooul:    4<«c    '-«    )   •on»o«'»   •••ni 

'■«•     C«««»C1«1II     '><     Cv4l'IC     •«-4.:5«     V     •-!» 

'•*«»yt»i«L»   4«iiO'-»o»ic   "4t«i4i..      '■<•-•,    ;  )«- 

5VC»I»I'»     *4«»i«««>i''l     4«t     ■€»0«'t3. 

Ml  31».      14 


4     >l»Vl     l«T»*l»t     <t»<lo     It    3«<t>.3^1     'J" 
^4CC0«.4»1X«     0»      ■«»'      '•«»«»t«      •4'»      '••!- 
tI"TL»«I"     •OUMOiil'     1.4ft"     e«>4'I>»»     •!'- 

40-tM  «a*  '  >  • '     < 


••ua<4Mf   u*lai44.i 

•■«•%: -4^    4«m;    :>*"!;  4^   c-*4«4^ 'f  ■  ;  it  i .  » 

40-»»«     •••  ''■••• 


••utiwii   •4C-|<«   9»««4toat 

•  4^->4'-i'«    ■i^4M>'V"l'    »■«'    '^    '>">    ~:»^>' 

'  >-rf  ;  »  .•4  ' :  "^1 .      *4  !  »i'4 :  «i4i  '  ^ : '  •    iv*   ■•o"''['4»i' 

"  4.'«<  4*.  t  . 

40-|*«     <M  31».     XJ 


K4<:ji.j<   V   •UKTiaa* 

'HA*i«;<«'i   '<4i»    *3   4*«    :>««:'4w   »i.iv'   •4''*    ?  ■« 


•(4>4C  I'oat 

•t>    'I*    "•OOOt'TO"!    5»    •^jO«I»4'tO    »»«I'i" 
•■•.•4-»      ••4^;'3«i    »T«    T»t»4':'«    •■    l>i    -. 


;»!'4^    •f»t4«c-   c"j"'»   J"   r^i : '•'X.-'ic 

40-t*l      1»«  ^:<.      1» 


t»»|'       1»      •>4J»      •f4«      -!»      'JO*.       •«"»r»4T      «H 

f-    »•»(..      ■•    •4j   .o»<:>jn«:    — 4-    •-«    •!->»      i"- 

•>X.C.<:«      •4;4      »-.4»S      4*      !»*'N«»4«i'      "-Vf       '*      •f44 

■»--4ii:  %«. 

40-t«<     III  Dl«.     !• 


•C4*ai  -«■ 

I  .A..  .,4  ••.')"   y    'J"!**'!"   '^   ««4»~:'f    :4«^.^t 
•  4M-  ixii  11'-  ««•»:•    '.    »••?>«>'-   .«.    •»"- 

•fO'-Mf  "O"*^      %-0<-«      •llll'4>^e      4'«>      •    ■••«4v 

-X-uCM.l"     4-     -.!»-     -t  "t  •  4  •  L«H  . 
40-t«l      I  1  •  -  J  .  .       1  4 


XC"4»l;4t      »«0»»»'lll      »      «»»0«      •W4««-«»0«« 

«t«fc.i   -•'f4».«  3»   iiLic*  :4««icx»'    fiitwcw:: 

««,     •\.4l'l-     3« »  0«»4  •  I  X    "f  4  K^l  "»»•!. 
4(>.t*l    »«>  3  1  ..     II 


CAH-COM 


•C4*0I0««*»M| 

^•*o^-K-  4«r  1  owl 

■l.'HIOt^      4Hr      4N4 

"*.4"4. 

40-f*l     Ml 


4M1     4iO    rt.CCTK0<:4«L  I0«J«4<4^     vlkc 

^>^lr  rj«   n  •>e4i'-.'r  «4-4-4 


•CtL(ITI4C    MAVttATIOH 

•  IKTIC    aftlDIU 

'•4Vf<M     N>>I»4TIaN     IX    *0«.1"    »tSIO«<Ji     4     C0»- 
ej>i4TI,li.     0»     CtLt»TI4L     '<4Via<T|0N     4<iO     Ot  40 

40-|(S     111  31 V.      I* 


•cmcuiTi 


K4««0 

'■4C'::4L    4«<: 

4       •■4S*a->«'4'I>» 

4a-i«i  IM 


"<C>«f'TC4i,     •4W 
.ll<■4»|■^4.      'tJ'. 


»   ri»    ^prcrr*!"** 


•C4ai*M>i<    itt.4>ei 

•0'0««4»~.    j»    >   C4ai»iif4k    4Tx^<i       T  'a^"t 
;W4NC».    ^la-THO.sf    aftf.    4P*c   ftL^^ta-s   arra, 

44  ; » I  V   ■*>«r'ai4\. 

40-1*4      tCl  JlV.  1 


4aiMC4i<    Ha 

■"-:w    »i-"-ij   3»    xi4>,o*«4^«ic    <(sv,. 
-!-4^a'    ,1'    Jut  •    '0    M    4  «4ojT    i««2>    rao" 

".4^.f»T->^.       »t  441      'C      il-tft^'DN.      ^4"4K4      4^  ?V 

'.<    >t  1  r  4a4^.  4-^04400*4^    >>f^a. 
40-tM    111  01  >.       ] 


KaaTaioM   caM   rvuai 


f'«f:'J    rt     •CH.OtC    at|N»^aclO    aHCKCK.!!-    •■4- 

'l'>'4tl    4>c    namrjai    >,    i«»4C'    '•■<4a4CTpatjTicJ 

"*     «"•     Cl.O»!N»    »VJ»     '3"     110    ""     ••!     aaOPTLLlXft 
-aatt.       4    ClOII"*    'l.  j«    "43*    0»    4    C>40»»rT    C^TTOI 

'4oaic   afi-^oacto   '^^xotic    "4Ttai4L»   14<   -o<«- 

<;_.faf3     »3     -OIT     Nt4ai.»     •*!'     3(t|r,N     4«,p    -« /fLOVMrxT  ,({|,^,  |(     ll4Tt«l4t» 

kONOIN* 


•CtLLi     ItlOLOaVI 

MCH«ll4Ntl 

'flTf  J     441     JTiXMCO     14    •tLATION     TO    Tie  1 » 
IVTtaaCTIOX    IITH    »4CTt414l.     ClU.     ■•C-<««4>«S, 

'Hiia  ae^ajiBLC   4«c    i««tnaiiBLf    iN4eTTV4Tioai  n 

a»4MI    ANO    TM114    Ot'CTIOHf    » I TM    rXZrMCS    T1    ro«" 

aart a-iNsot.oaL(  •lOtoflicaLLT  acTivt  ev*w 

CCKLa44ij. 

40-M*    414  OIV.     14 


•CC44MIC  C4»4cirea( 

•<41Hjr4CTUKIN«    MCTMOet 

•t"    »0«     •KOOUCTIOar    0»     FLUOmiUTtO    ■AD  I  |H 

'iTawaTf  ca>aciTo«s  ran  o^aaTioN  to  io«  '. 
ao-t*4  ««>  oi«.     I 


•CC44IIIC     CaaTtMM 

jLTaa  Ht»M  Tiiw«a<Tuii(  oifLCcTmc  (nk'WIim 
"arraiacJ.      a   oevIT»irico  ILats   M4lI>w  c»i«i<t 

alTl.    o»TI«y<i    0t»IT»IaiC4TIO«<    T(«*C44Tja(     «T«CCN 
'»0    C     4S0    400    C     (AS    OtVlLO^IO.        THt    »l.UIOI«D 
Ml}     TtCHNlouC     LCD     TO     a    COaTINt    THICKNClt    •MICH 
aas    jNl'oaa    Ta«0«    -lOt. 
ao^M   ••«  OIV.    la 


TMl     aiALTTIC    FOONOaTIOtll    or    LINC4*    TINt- 
INvaRlaNT    ai-^OIITS. 
40-MS    !•«  OIV.       • 


SOWTfR    4II4«IC    NCMCaiCaL     TIMf     4CCUMUto«T0« 
ISAKTai.     AN    CLtCT«0»lIC     COUHTIH     SCAttO     IN    Tint 
UNITS.     alTM    a    C4»4CITr    0»    20    D4TJ.        1.0SIC4L 
OCSItM'    CIKCUIT    DCSItN-    OOTPUT    VOlTAM    (IVC- 
FOMHS    a*t    OISCUSSCO. 
AO-M*    M*  OIV.    M 


4Ct.AI»« 

tVALUATIOai    or    A    ^LAJTIC     CLAIW.     4eiNFO«CtO 

tiTH  tLass  raamc.  ro*  ust  ai  a  su»*o)it  roa 

CLICT4ICAL    MAMNCStfS.        CLAM*    PHOVCO 
JMSATISTACTOar. 

AO^M  trr  OIV.   14 


KttHATie    FACTWU 

COASTAL    nONCI*    ^ANTS    Ot     THC     SANOT    COAST    OT 
C4B0    «0J0.     Vt4ACKU2<     NtJICO.     STUOItO     IN    ^fUATION 
TO    THII4    HABITAT. 
AO-tM    •••  OIV.        2 


•CtOKO-CrCLt   CCOLMICAL    tTITCM* 

•ATia  «ecovt«T  F»o"  w<TSioi.o«icAL  sou«?(s  roil 

»»ACC     A^^tlCATIOHS.        THl     VACUUM    rmOLTSIS    NITMOO 
■  as    CONSIOCNCO    OPCKATIOIULLr    MOMt     AOVAHCO    TM4N 
OTHH    NITMOOS    TlSTtO. 
AO-IM    MO  DIV.     14 


40>(tl     M) 


31  < 


}J 


I  aOC  I    :  4  *  4 

»    •'0»f4<     4  NT 
f  ■'•-"CS.->4'. 
40-lla     414 


.^    '0    ajijiAN.    ctsTaaL    4««r    »4»TEaN 
.-•iNfM    ^i'ra4'um    IS   "f:ii'4;. 


a(  aaa  I  DC  I 
4«r*4CTgaT 


■4TWIia4.l 


ri"c-wi,ai  araocaasiac 
:Ck»    oa    ••a'^*ilaF**I  *t    waf 
lOOC    :     4NC    •>«    HCt"!Oaaa. 
•lalat    !«cat4l£S    ll»>"    1" 
*>«at     l»    M4AN    TO    0f'0«» 
•twil'l    at'"    J0«   caa»i3t 
I144.    10    X^«IN«    »«a    Hta 
ao-t**    ill  3<' 


Baas  :>4'4 

'TlTl-     !■. 
«T4f  M*'- 

(aatj*f    ' 

a\.4»T|(r4i.i. 

40r I T lONI 

f  0     "3     1 1  >3 


1.11N4      44  II- 

''^11 U^  T  3 

0^     rHi)  44- 
■>    JOOJ    c 

'.  444»"1TI. 

»mO^0    ho 


»'4--«  I 

4  «,   :  »*^ !  1 

40.IB1     Ml 


f     4j«     pttO^a'Tfl     y     »(-4XCI_a4    C44B134 

v:4i<iijp    .    M'4«i^   :4aBiac». 


caaMM*«T  ikMO  rva*  ai*  C4iioiac  «jt»ut 

0«TIMI«4TI«I<«    III   i«»»«l«.t"IC    lMOC«    •aTHl't 

aw  «.aan  »«ti*«  a«*  .««*T«e«i'  "tavj^-txTi 

IN  iitfiaras   MraaC   a«0   4»TfB   c4«>l9vaiCiA.aa   tu««a' 

aW    IN   MM  icrow    4l«0   4rTl4    l»vf «£'»"'•    "i-MO 

VCSMI.    L»**»t*4-     I»I1«»"4TI0«.     .«N0««~I4«.     «TC. 

■CM   BtrwiTto   4MD   TXIB   ii«Ni»i-4NCf    iiarjUen. 


•  ICVIW 

n«  CHaoMiCAu-T  coci>-<a'«*co  4aaai'   ri->i4i'i 

«WATta     »A»OeOMT«tCTIO»     lO«C«taS«D    C4«     4(.300 

ri.Mi    ANO  ««l^   n«   coat   Tti^eaaTjw    a'    4   nonj 

c»a*T4MT  L(«li.  umi  4<UTt   coi^  fi»o»J«t   c'waaC"' 
»TT»   TN«   CMMMICAtxT    —t^   ti»>OBeo   aa««l'. 
Bit  OIV.     14 


-1  IT-X  J«l 

:a^lCO    4'    X 
aio-aaala. 
ao-t*a    411 


:4..    XKa:»»;3«    3»    a43:xt»''» 

It.    (NC44T     aNOTOa    B*4>     3ia(C'f- 


aisiioc 

'><X«V4^  l»Tl"4»tl     •  34 

e»»::iCNC'   'o*  4»oT^»*i'*^  %• » 

40-IB4    *•«  31 ..        I 


j«ota    » 11^3 


COM***"  iLOto  rv.a«  4*0  C4aai4<  outvut 

OCTtMl NATION*     IN    •TrVOOOLf NIC     >MOC<     •4TI('iri 

4i«   (LSOO    ««l.t««    4M   iCiUTOCBIT    acaluaCNCitt 
IN  >mn*i4«  ac'«ac   aae   a^Tta   e4aoiov4K  4.44    (u«Ma' 
ai«   IM  SMS  BcroM  aNo  aTTta   i»^fNfCTOMY.    bcOoo 
vtMCI.    LlMTfOHi    t»liel«*T|01l.    «€N<I«»«*««.    t'C. 

■CM    M»««UB    4M0    TMCIB    tlWll'ICaNCI    3l«e  <•«'->■ 


LIWT   MOICl 

tmmrmmxtt 

NOWaulLlMIVfl   '*«    S^OCan    SItlOCiaTijx    ON 
avVCBMNIC    ST4*l»TI0ai   »l.0«    9*««    •    ««.JNT...^«f 
VIKOU*  4i«   INVIKIO   iTaBManoN  ').'>■• 


IINU.ATI8H 

'XflCIl    »oa    |l4u«.4t|,«    M"l-*taa4«(N' 
:>4>iMl    !4    llOLO^lca^    4«»0"i«-     »-"4B>.«    "a; 
CLJlIX    :4    4aal«    aOOfLl'     aar    14    •ta^faiai-.t 
aaa'icxaa.      «L>^a    ! a'taaa' 1  ■)«    ,t;4*   •t4«4^.' 
aiaf.       To«ta»io«».    a*    a>joi  o-»ia<r»»40"   i4»r3 

'.«     •A»N«TOJTaiCTl««      ataOO^/'      14'H44'T«. 

ao-iM   <••  31  <.    V3 


•  ITT\.f     NATCBIAC* 

4»no'4o»ic   ci»t4«i>«   3*    "icao<a4c«»   a-    •i.4» 

'K     »l34     is     MNl-BUI"!.!     »O«.10».         !'     U     ••i'OM 

'wA'    '>«    "ai»   'aCToa   atVoauiBti    •  >•   f«"»-.o 
4    tuwacc   aicaocaaca    if   •««   ^ocai.   •v4«»i-    ;  "»•- 
«T4alNT    T><«»    IT   taC*T|.       '•«    N«»4.i".«*    -»    :  ^w- 
•  TaaiNT    14   4    siNaLf    catiTat.   3(»fN0i    v.    •-■»    34  ■ - 
jNTaTiiN    3»    T.«    Kaiaacc    "!'-   atttf    -3    a   "^aj 

«t<.»0*. 

ao-Mt  1*4  n\-.    ti 


JCU.INC 

4a    44a,.'ait    II    •■flCaTlO    0»    t.< 

■"*.  ti.4«»i;    BLica<i»«   ■)»    -..:«>•■•»- 
ao.««S    i|T  31..    ]) 


-a'O'ijKria*   aartl    3»    coi    4t    ^!»j|3   ni 
•  iarTa4r.a>(    4t    aatlluwi    •»«at    '-«    -^aN   »4€C 

•4'~     11     54«     '•«     »A1«     3«)«a     3»     «A»«!'X)t     41     Th« 

3:xa»;>»»    -w    'H«    ;a»o»c»»af e». 
aO-BBl    a»4  31  ».    I> 


acaaao*  BCiii^oai 


•l^ 

44 ; 

f  14 

s 

•    a«0 

al llli 

4»»\.ir 

4»l3ai 

*>4 

»4 

'■» 

C 

T  a'i    J 

40-l«* 

31  . 

'■oNi: 
a 

\ 

»* 

'f  a» 

^  acaaaoauTti 


i.o>.rta    caaBONAIl    41    r  l  IC '401.  "f  »  1       viaCOSI' 

4«j    »444\'T«'    »ao»ta-iii.       Xt'    .Hfoll'tal    J» 

.1.      «4.       4aC      4      CaaB0*-4'ti      41      4      »J»C'!->41      -l»      TfN. 

»f  aa  »uat    '3    a»o    c  . 

40-ca*   i»o  3  1..     4 


acaacoam.   aaolCAi.! 


»»%4a  :  -  \ 


•f4<:'13N<  J#  3ie»f«'  C»»^C14^ 
■.»»'40lta».  alT"  .«'4i.  ;4aBON'i.» 
aa-««t   oia  3 1 »  .      4 


4    '-^tajaus    o«  TMt    aaaci    o»    CLtCTao4i!C 

•"I-l'a^    CO"»\-Tt"l  aNC    34'4    ••octtl3at    \\ 
aat  a<4't3. 
ao-fSS   MT  ::i>.    )0 


aC4'a..»|TB 

C4T4t*'ic    otco4^c»i  T  104.   oa   Hvpaa;isc.      tmc 

"OJ'    aaoaltlM*    C4T4i>»T,     llaocca    T.»j»    1 1  m    v>4 

»4i-4f3jcf3   co«At.T   04   4   'iiULBLa^a   »u»»»>4».    aai 

^4a4BLl     ->»     T41'14IjN4     DCCC"^0»l 'T04     4T     1^    c     aNO 

ar-i'4aT    4T    t>    c. 

40-ISt    SB)  31 >.       4 


aCa'a^ULTt 

l»ai.j4»lON    J»    ua.ict    CH4NM 
C4T4^uLf    C-T   »3a    Ha*4L    4iacaAfT, 
aO-tBl    10*  31V.    11 


INVt  JTUATION    or     CI«4MIC-T0-M(TAL    BONOINB 

I^'ILIIIN*   vaaious  COnaiNATioaiS  or   alumina. 

^TNOCIaaa.    atNC    ai.    lOVAR    a.    Tl.    aNO    STaiNL^Sl 

S'tft. 

AO-tSI    4«)  OIV.     14 


4C(*AMIC     NATtBIAt.* 
MfaT    TBANtrtll 

(ICIT4TI0N  moctsscs  Ik  ANO  THcaNau  conouc- 

Tl.lTT     0«     CfAANIC     NaTtaiaLl. 
A0-2SI    !•>  OIV.     14 


aCLOtTHieiun  MTULIIMI 

FICLO    SraCNCTM.    ■AOIATION   INCMT.    AND    INTC*- 
"ITTIMT    *AOIATI0N   trrtCTS   ON    THf    LtTMALITv   OT 
(ANNA    BATS   rO«    CLOSTB|OIUM   aOTULINUM    S»Ollt*. 
riCLO    STMNCTMS    TO   t.31    NCSAKAO    aCB    MOUN    <ITM   A 
C0CALT.BO    SOURCC. 
AO-ttf    til  OIV.     1* 

•CtOUOl 

Ca»C4INCNTAL    NOOCL    OF    A    MUCCCAB/SCATHKa    CLOUD 
OCTICToa    TO   K    UICD    (ITH    A    BAOAB    SCT   rON    TM(    OC- 
TCCTION    ANO    ANALTSIS    OF    MUCLCAB    CLOUDS    OR    SaMLL 
CMAMCtS     IN    ICATMCB    FATTtMlS. 
AO-tM    II*  OIV.       2 


»  3    L  4  ("IC .«  I  44 


aCCKCaBAL    CORTtl 

iLtCTBIe    FortMTIAt. 

THf  tartCTS  OF  tOLASOOINf  ON  TMf  BIOCLeCTBIC 
»0Tf4Tl»t  OF  THC  CtaiaaAL  CO«Tt«l  THf  r>au«  AC- 
Tl»aTtO     THt    ilOWITtNTIALl    OF     TTHf     CeBCDaAL    COBTC« 

IH  oosci  OF  o.s  Ha/asi   ooscs  of   s  a  MC/ati   oc- 

C414UI)    TMf     tHCT«IC     ACTIVITY    OF     4NINAL    Ce««»«AL 

COBTtl. 

AO-IM    1«T  OIV.     14 


*Cl«HICAL     ANALVtIt 

DfTlBNINATION    OF     THC     »*ITSICAL     4N0    C>««ICAL 
CxAkaCI     IN    CvAPORATtD    MIL'     STOBCO     IN    CANS    FOR 

»9\ja   naai   aT    ji   f. 

AO-M*    103  OIV,    2* 


aCLOUOt 

FMOTOMABMie    MIM.rtlt 

UTILIZATION    OF    MCTCOIIOLOBICAL     SATTLLITf    CLOUD 
DATA     IN    TROFICAL    l«Tt0R0L0«T. 
AO-tM    •**  OIV.       2 


aCOATIMM 

INTtBACTION    OF     IB     BAOIATION    IITH     IONIC 
CBTSTALII     OCFCNOCNCI     OF     THC    BAOIATION    OF    THIN 
FILMS    OF    LIF    Oai    FARTICLt    tIZCI     RADIATION     IM    THt 
19    TO    IB   MICRON   RCilON. 
AOatU    Ml  OIV.    tS 


aCaTHOM    Bat    ruMS 


40-IBS 


OvlsB     T 

•j«ri. 
IM 


4i»OL.j'ioa   OF    !4»ao4   jiafCT   vlpa 

3I«.        • 


*C>«aICAL    BONOI 

aaaaoFF  chains  -  foltnib  chains,   a  2-0I 

S1.>NAL     HOOCl    fob     SCMlCRTSTALLIMt     aOLTI«*S, 

Ao-tas  It*  OIV.     a 


•C4THOOCI  (tLtcTBON  ruacsi 


40-ISS 


3'N»4T     OF 


TMl  4    'Ua     CXr    C4'»->0€ 
aoa    aa*LlC4Tio4    '3    ajca^aavt 


4CMCMICAL    MIO#CRTIU 

»4|NCIFLtl    OF    CHtM|C4L    aINlTICS    OUTLlNfO    ilTH 
CHF-AIU    HrFfBSONIC     tAS    OVNAMICS. 
AO-iaB     I]T  OIV.     2S 


aCOATIMS 

otrrutiaN 

BASC    BARBItB    COHaiNATIOMS     INVOLVINa    THC 
BCFBACTORT   l«TALt   ■■    "O.    TA.    Na    ANO    12    MOTCNTIAL 
BARBIER    NCTALS    ICIIC    tVALUATCO    FOR    RCLATIVF     |M. 
TtROIFFUSION    alMAVIOR    AT    ITOO   CI    TCSTS    BCNC    *LtO 
HAOC    AT    laoo    AMD    2100   C. 
AO-tM    •*«  OIV.     14 


Ka.lTATia., 

'  "*€  r -c  3"»0N€  4  T    aCatuafNra'i    ca   tit^Ta    al4«s 
:  ••    4    C4«i'4'i04,    Ti^»4.fL    4T    oiraiaraT    .af,    t.t«^(} 
4i».    4'    TiariataT    C4«iT4tioa   wjaweai, 
a0-t*4    BS)  3I«.       « 


•43BLfaj    OF     lrHMCT41C4L     '  40-0  1  HC  4  4  1  ON  4  L     iU^fl- 

■4,iT4»T4«   'toa   aaoi '   A    'Mis   acr^Ac    is   a   nsi't 

'.-ID     FTTH     '»0    FABALLf;-     »Ol  1 0    BOUNOAAICI     « 4t 

»Oi.vtO. 

40-IBI     ISO  3I«.        • 


4C>«4|CAL    •ARFARt    AaCNTt 
OCTTCTION 

l.AB04ATa*T     ANO    'IClO     TRAINIM*     OF    0O6S    FOB 
^'aC'04»    OFTtCTION    OF    CHtMICAL     «AaFaB(     AUNTS 
&4.     *a.     40.     VI.     CS    ANO    (I. 

ao-ta«    il*  OIV.      ) 


4C>«NICALt 

atSCaaCM   aNO  0(vtLon«kT  LlatsoN  acTacCN  utoa 

4NU    auaBTtaaaSTCB    COBFS.     FOOD.     Tt«TlLli    4N0 
LtaTHta.     CHFMICALS    ANO    FOLTHtBS.     FACKAalNt-     IN- 

>iao4M(NTai.   ANO   SOIL   atscaacH.    acsTiciocs  ano 

alCaoaiOLOOJCAL     I  NVT  ST  I  BAT  I  ONS. 

ao-ta*  11*  OIV.   2* 


•CtLfl'IAL    «CMANICI 

4S4i."ICaL     lOLu'lONS    '04     'BANSFta     '44jrc'0alfl 

"J-    4    ciacutaa    oNB  I '   ■»    lOi    thbuit    a'    4    nsil 
44*41.1    '0    'Hf    aaoIcaL    ^c'04, 

40-IB4     T**  31  V.     iJ 


4CMtMISTaT 

M|J'34'     OF     THt     414    FO«Cl     OFFICI    OF     SCICNTIFiC 
atSraaCM    CHtalsTBT    FBOBaaai        AONINISTBATIvt 
Mls'OMT.     SCIENTIFIC     HISrORT. 
aO-ia«    T«7  DIV.       4 


'CiLll'laL     NavIBATION 

'l.f  C'aO«4»Nt'lC      'ICHNlOOfl     '04      JF4CI      S4»I*4- 

•:jm    ajouc'lON   OF   nsFtajioN   ii^^   no»   aivtasfL' 
4"fr'    »/4    aario    '•Cvl'XD    alD'Mi    JF    jatc'aaL 
..'sfl    aar    afouClD    is    •mo'Omtion    '3    '«€    --l  aFtail -"ai 
4.t.a4l4(     jNcrarala"    14    «tlOC|T»    "t4»u4taas'1    4T 
•■^    "CcH    H    144    "t'taj    »ta    McO'.n. 
aO-IBS    14*  OIV.    II 


aCHtNORCeCFTORt 

THt     OCSChSITIZaTION    OF    MOTOR    [NO-*LATC 
CHtaoatCf FToas    BT    aClTTLCHOLINt .     THt    CONT40L 
OF     THf     Jilt     OF     THt    CHfNOMNJITIVt     SURFACE     IN 
ajkCLf     Fltca    BT     T>«     MQTOR    NfRVt.     aNO    THE     NORMAL 
StHJlTlvITY    OF     CNO-FLATt    CHlMORf CtFTORS     14 
"JlCLtJ    F4oa    MTajTHtNIC     F4TIENTJ    ABE     BtFOBTlO. 
AO-iaa    *««  OIV.     14 


NI-9 


•COLO  CATMOM   Tuau 

DtVlLO^HEMT    OF    THE     TMIN    FILM    COCO    CATHOOC 
ITtMNCL    CATHOOEl     FOR     APPLICATION    TO    NICRONAVC 
TUBES. 
AO-tM    1*4  DIV.       a 

•coLORce  ruMca 

a  aLUC  FLARC  FORMULA  CONTAININ*  COPMCB  OUST 
as  THt  NOCCCULAB  EMITTER.  AHHONIUM  FCRCHLORATfi 
ITtABIC    aCIO.    ANO    FARA^IN.       VISialLITT    llETfR- 

"INATIONS  AlC  taaau.  ash  resioue. 
Ao-ta«  Taa  oiv,     j 


*COa«AT 

a    HATHCNATICAL    MOOCL    OESCRIBIM*    THC    EFFECT 
ON    EFFICIENCr    OF    FRtOUlNTLT    NOVINa    A    TACTICAL 
ORCBATIONS   CENTER    UNOCR    COa«IT|ONS    OF    HUCLCAR 
■ARFARE    It    OEVCLORCC. 
AO-tM    OBB  OIV.    la 


■COHaAT    INPOMUTiaa   CtNTVU 

A    HATHCNATICAL    MOOCL    DCSCRIaiMS    THC    CFFtCT 
ON   CFFICIENCT    OF    FREQUCNTLT   NOVINQ    A    TACTICAL 
OFtBATIONS   CENTER    UNOCB   COaOITIONS   OF    MUCLCAB 
■AHFARE    IS    OCVELORCO. 
AO-tM   0*4  OIV.    la 


aCOMOutTION 
tTaaiLITT 

LONaiTUOINAL    COHauSriON    PRESSURE    OSCILLATIONS 
IN   LIOuIO    BOCUT    MOTORS. 

AO-ta*  «t«  OIV.  10 


coM-cvr 


half     -:%'«:">^':^    >*■    •    ^^^  •' -'- ^*^    -'^o* 


IIIIIUillttTt  — 

Ml  3"-       ' 


«o-«—  •r' 


•C9u«M    ■A*«l*rt 


.i«  »T4tic  ».ti«o«  o"  i-«»^»"  »l•c»^  :j«"3   •' 

4„  01..     !• 


'ii»«»»iTt  4irTtii  eu«i"«  "»  i)e"0"«'««'«o  ^-  •-< 

..£»     TM..     «.***     1T«1€»»     wfVfL*     Jl"     -!■»•«•     '-" 

*».-.tc.  4c-ii*o  WHA.T*  ,.o-  »'«•«. -rt^ 


•<«f  f» 


«0-»«>    111  j:-.     :' 


t  • 


'   ▼*. 


•o-ta*  (ii 


01  . .       • 


^l«»«Tf»    ILO*    •!•«•»     •**••     »»»J«C'0 
<aria    loHtKIOH' 


tii»«.f  i.»"i»»»  •ovxr»»'   L.»'i<   •!'•     '*•- 

'IsiCUJt'    OISt^lBoTlO    »»X'I1"' 


•coavuTta  lMIC 
te-M*  iot 


•COMTWOt.     ITITtHt 

il*ca««t 


fLicraoKic   labi 

■fL:*au 
•o-t»a  aae 


«  ^  :  N<  \  . 


0I».     M 


««OH»wTCaa 


«u«ii.i»«»  «««««*""f««  'cauiMi  "I*   »•«-.«- 
a*T.  M«H.i>«  MTvi.Ti*.»  f«touN"«€''    :.  ••••"« 

3«    MMJ(CT    Ml     »«l«l'l'*    3.T.    »«^«»-. 


»  ..'•'t -<!•:-£    »-»'i-   "i"    --^    £.•••>•••• 

,      :«»«-(,f-    :-^)««'t    ;•■«>.?»        '        «»•',• 


•s-(as   i^a 


3 


•OI'lirtLM" 

•i"-K.«i  ■•••1 .    •«%'"•■«    »»    '    ••>■"    i>»M.>. 


•(••Mfaici 

40-ta*  «■»•  ■"■■    " 


•3-iat   ■!«  3  1..      • 


•«.»»•■  l»M-*     .0«T1">J€3     ">»     "t'-OCt     •■«    -KvlCft 

•  •   ».i:-   'i^t^i'i*!    ■)»    «    nwatr    jo»«'J   -•t«t«4. 

!)»    -•'»'..    -»iN»  •€•»    I'Ci'j-    x»   •rauni'ia 

•  >   a.tou   "ot"    ;»».'    J»    ^o   "•   •'    -"   :    'so    '"«f 

-....,.     <r>^:*|ii«     •«     •.t«»M     ■*     ^IH     '•<•«•     S'^O    "a. 

■  »  >/    4«f    •;'"    i»4c:t  matt   i"*   •c:t«iiai.» 


iMMtai.    a«  UtcnwoK   cooMTia    «»tCi    is   •!"» 
g<»ia«.    ;la«ulT  »««i»«'    •h""v'    "K-»m    "'t- 


'•1SC1»«^     --ejat-*    "•     »*'    '" 

»..>.:    '  ..r  ,  JO' '     :  %    "^     *'•'  *  -  ' 

40->as   no  31V.    : 


acaiw«as 

»viTia-«e'«a»Tto   ii*i€««». 

^,  ai..    w 


iOi.,»iosi   :'«i'«:ni»c    »o«»»cr -•<■••  <l    m^-" 
iTsfn-tTs*is  .«A*«*: 't*  1 1' : 

-1  n.x»'t  x^. 
4B-t**    MT 


«si,    ■.o.-«5«o«t«« JijJ  e>»>';-:".      •    .»«I4tiis«c 
«o-ta«  «ia  31  •■ 


•-C   eL««'ic   acHKioa 


■«'t»»-"><     J»     :■     ••0!«V3"     •:'-     13«I 
•  •»•»..».     J^tsMSCf      )»     •-«     «40T.-!5S     3« 

\\    '0    la    "l-aow    4fiI0s. 
40-tM    9«<  Jl".    1» 


»T14»10<     TS     I.« 


I' 


•COWCMaTIOM   nUILt 

1  nraanaa  roo   »>«   4iaM.''»n  o»   :>"»a4i.- 

4».M*   t»»  '"•      ' 


fcaTMXai 


ac4C(M  aNniw*  a*»  iBvti'iaaTto    is  •""*•";: 

nWMUW  a»oio»«e«uf  "e«  a«t4»ooa«  •o.h.d   --c  * 
ra«   4   «i»f»   lam'   aeaea. 

lit  O'"-     • 


aaitrca    ISO    »■«.' 


KMICM.    MOICl 
H^tlMHICI 


•  aOMic    »eaoO»a*<>K   -^ar   • 


•co»*«a  ea—auwc» 

J.4-13    a€'»»ls     I'    ••■<"     '^     3*^I'1 

io-iaa  »*J  3  1  ■.    ;•» 


•ca«4i.  aurt 

'-t^o.^4*a»..    j#    1    '*4iaal*.« 

44  .  '  I  w*   -"Osr-  «  •*  . 

40-ta«  aa'  -•'■ 


'Htjaf'1'4..    t»'l-«"t»    «  3«    • 

■  ">.^  '  ' :  :fs» . 

40-taa   a«a  3 ;  . .      i 


_-.-..'.f4   «[4«i"iv«fic   atj->s«s<f    «•    t-a4>ic 
40-iat   laa  :••    " 

(••if     ;HC-H1.)"     3*     •C»€4«C-     •'J«I.IC4'I  ISJ     3«. 
■      >     .ST     -^V.        s<-     l>»T«I"€S'4c     ->«'•     «»l 
a4t  MS't^. 

4a->a«   4ia  ' ■ •    " 


-.X<  4.« 


1  < 


ASO 


,4.»^^     '.4.— ..  •-!»     4tM4«'- 

•-     .  Jl.^'      M  J«     ->«     4,._     •-MIC«^ 
»     J«     «X;-1»     'SC     T.«     -Xc«'MN     4«« 

•  e  w  14  -  -. . 
4a<iai  aio 


It 


/ 


..•"  isa     '30*.! 

is^    -OX   'J-ci%   IS   —e   .4c-!sis«    •)«   -«4'   •af4T- 

t         «.Cf  't     IK    CISC.y^D     '"4'     '-If     fl-V     31'- 

"■'i-^i    :s  •-«    4:n'!-.   ■>»    '■«    ."x-4->«-    •■«' 

.,.^,    .    -:•    ».;4    ►•.«'<    4S    '-'Ta'AN-    4«.f     IS    •(4a 

40-«a»   m  "»•   »• 


m-t 


•CT4NI0CI 

'I^^.  l»*it4IC4L      aCS0S4T04 

4(  .(aacat^  I  ^M«    st^MOC. 
40-ia>  •><  ii". 


JtT44i-3alc    *a^34a- 


•CT4Ma«ca  CHLoaiOtl 

JTST.<1H      3*      Ot4l¥4TlVf4     O*      -*»SL»41C      C  ■<*.  0*  I  Uf 
*0     P«'»IS     Mr4T      »T4Bl   (      S4'l4:4tS      r  54      jM       IN 

•aj»tt^4N'    -li'jilj. 

40-tI*     W  3  1..     li 


•<TCLOT»*«a 

.M(    ■sTfaacriCM  o#   Ta4Mv<asr   CLCcvais  ar4M 

•  4*f»     fl^M     riTCaN4L     IlEC  ▼•3«4fc*i«' IC     'IClI^      II 

1  S.C  »t  I  lA^tr . 

40-It>   aaa  31 ..      • 


.HC      »S^  I'  1  C  4T  I  34.      3#      S»SC-«aOSOiji      Mt.tt\      IS      4S 

f  ^l: '•^^.4.  !c    au40«L*^'H.t    PJ4*   fif^::. 
40-1*1   aaT  31 V.      a 


'►<3af^iC44.   4N44..1IS   o#    THf   SO  I M   acar'>aH4scr 

;s    44a4St'4!c    c  TCL3*404»-a4rff    4«4»-.  iritai    •)«    *Hf 

3u4raLi»-xt    '»»l. 

40->as   a«a  31V.      a 


'(.INOaiCat.   MOIIl 

4s  it.4»' IC41.L'   C4M-«o»o»u   ~<XL3a   cvLtsoca   0» 

:"*ISlTe      t.CS«r>.      II      4S4i_T7l3.  'Hf      S(CM4Nt-4L      at - 

i^osaf    y    TM«    c*Liscr4    i»   ^a'fr'L.   r^4^'ic-^L4*- 

':.   r«*   s<y«LisC4aLv   fL4iTic. 

40-((«     •««  31  V.     II 


4S      4S4|.V<li      11     »«Ut»'lO     0»      'HC      P»S4S1^4     0» 

■«4   fL4»»ic    auc«Lls«   a»   cvLlsoairaL    v<i.>^. 

40.iat    If  31v.     13 


Uvt44,.   C4U>   0*    'Hf    r.s4«ic    i»4Bii.|T.   vaca- 
te" 'X   C'Lisotaj  44C    iJt.t-  i«»Li:i'... 
40-iat  iia  01 ».    It 


•<  ^v  I  aoa  I  c  41.  aooitl 
irattMi 


laaoa   »ao«4aiLlTIt»  fob   lOaBrivt   «4yLTicH4«< 
•  C^raTioN   or   aiN^ar   tiaauts. 
40-(»a  41 1  0 1 V .      1 


IMSrtLL4TliM     4N0    CHCC«0UT    00     THt     SI>OLI'ICO 
41><»>0«sf     1S»C»T10<«-Ol»»l.4»    taoI»««tsT     I4I'>'I. 
•HoTOtLtCTalC     ItLtC'IOS    TO    ►OlITIOS    TMl     isFO«na- 

'ij»   T4»ti  niatcTLv  Fao"  disitil   isroa«4Ti04i. 
40-tM  a*a  01 V.     1 


'HC   a4Sic  ciAa4CT[aisTic$  or    ih^ulu.  sotic  4no 

I'k    t"tCTj     OS     v4aI0US     TTPll    0»     BIS4ar    t>4T4 

TaAMmttios  srsTt"!. 

40-Mi  111  oiv.     a 


•OCCIIIOM    lUKIlM 

frccTS  or  u4ic(aT4|sTT  ano  nONCTaaT  i>tcCNTI«e 
OS  ttTis4TioN.  »i4S  4410  iNaccuaactcs  or  c^TtniTc: 
IS  Pt*roaH4MC[   or   T4mi  aiTH  UNCtaTiis   iutcoiwi. 

"0<<T4a»     ISCIsTlvtS    imCTIVl    IS    THC    DlaC'TIO"*    T 
[>TIa4T(>     4>CI     alWH^T     or    0I1CUB4MCT, 
40-IM    Ml  OIV.    !• 


CTA-HO 

or  THC  04T4  roa  tiAULaa  oiiTaiBuTioMi  fiK 
Clastic  NCjTaoN  k*tte«im«   is  BacuNTto. 
cohtlCtc  caoss  KCTIOns  ro«  •otm  a4Tcai4LS 
4at.  ratacsTro.     hinctics  or  the   isitsi   aciCTioN 
IS  ocuTcaijw   IS  oiscussco. 
ko-ta*  a«*  31V.   10 


aocuTtkOM  acaCTlONt 

r4a4scTtas  or  nuclea*   intckactions  Bao'>ucCD   I" 
suCLtaa  e><uLSiONS  or  ican  cNcasr  iTi  xcv   tsALTZed 

TQ    4K£aT4IS    HATtalAL    •CCDCD    FOB    STuor    tr    pa  | . 

sAKv  COSMIC  aar  ocuTcaoNS. 

AO-IM    40*  01 V.    10 


aOIAKTtl 

TM(  crrccTs  or  Hoa><ONes<   scbial  TaANS*t.ANTA- 

TlOk.  ASO  TMTHCCTOMT  ON  BAMCatAS  TaANSVLASTSt 

THt  trricTs  or  ALLO»»<«-iiiOixto  oiABcrrs  4<iO 
r4NcacAs  ihtuants  on  icooo  CHcmsraT,  anh  thc 
OANAM  TO  THC  (aocaiNc  FANCKEas  aaoouccn  ar 

IX-(THIOSlNC     AaC     STUOICD     IN    HAMSTCaS. 

ao-t«f  ITi  01 V.    1* 


»'actj-»»a«is 
-1^  t  ■avOlKtl. 
40-taa   *o« 


»'a€»»-»'«4i« 

-1^  c>»i.3j:  vii. 
40-tta   aia 


;"4a4C  Tf  •  u' IC  J     V     S-^Ll,!     4410 
;i  .  .     21 

:n4a4CTr>  1  tTICt     34      J.«L..1     44l0 
31 ..     II 


•04^4   aaociMIM*   triTtat 

'•occouar   'o^   «43ces»iii«   0CC4soia4PHtc 

I'l'IOs    34T4    uSls«    4u.0«4TIC    04^4    aaoccnstsa 
rjwl».4es.     aaoylofi     4     44F!:     NfT^rv-     74     .a4C«ISS 
'SOf4»4T(a      »l»T      «t-K._t». 

40-tM    a«0  31V.     90 


1SS»4i.l4»|0«      4MC      C.«C"OuT      0»      THt      iI»»VI'I10 

ii4aoa.i«    isscaT  los-r  ;  i^v4v   co%.i4sfs.    (4'.>»i. 

•-^'OCcfCaiC     MLIC'ITS     T     "DSl'IOS     '.<     |sr'>a«4 

•ijs   T4»tJ   -latcTi.'   '•»•   risi'4t    !sroaa«»!3s. 

40-t*S    SM  31 V.        S 


»ooc«s   caviT4i.i.0*a4r~».      tnu   acU4ac.<   u 

rONcrasco   aiTs   cottrcios   or   4ll    •h»»iC4^    4sO 

r<"lC4L      04'4      0«      SOIIOS      4N0      T««      CXL4TnN      4S0 

4S4LV1M    or    THCSC    34T4    9  r\*    j  S4     IS    SCXIO    »v4Tt 

ac>»4acs. 

40-l«S    110  01  V.     IS 


4    '-«s4jaus   or    TMt  ■•A>ti   or   ntcaostc 

31S1V4L    C3«ruTtas    4SC  04'4    aaoCFISoas     \\ 

•atsisTto. 

40-IM    MT  Olv.     >0 


•04TA    aaOCIUIN*    iTITt'l 

OC(t*M 

co«Tisvjis»  atst44c~  as   isroasi'ios  po-ruiisi. 
IsCtjOlsa   3I11T41.    CO"ruT[a».    34.4    »aocmis« 
C3x»oi«sTi  vttc"  arcoasiTios  4s'-   .4s»o4a» 
•aocr jsisa. 

40-lM     1*1  3  1V.     '>0 


404T4     tTO«A«I     ITITtaS 

soOtas    ca.  jTALw3*a4a>..  .       Th  [  ^    ac^caa'..    11 
CS'vCfa.^fD     ilTM    C0(.i.fC'13S     34     4^^     »h.^1C4,.     4sO 
CH4«.IC4^      34*4      ym      SO^\'^\      4SP      '■Mf      r-)^.4TI-tN      4S0 
4S4LV«I«      34      TMISC      31^4      4  04  Sl       IS      SXtO      %'4Tt 

»f  U  aac-t. 

4o-t*s  no  3iv.   It 


'Ht  atSjt'J  art  ftKalU"  3«  4  5-jov  »a(Mai" 
'  TSTUC  'C3  FOa  THC  aua^OM  3*  t"4^3ai.iri  4v'^  ^KJT- 
^IslsQ    'HI    aoTlSTI4i.     4»rLlC4Tios$     >r    nliiv4t.L. 

».j4F0      ^»fafO     34T4      4»      >jvau-.     a.      4S      4UV0S4'I'' 
33oai.t     aaOjfCTlOW     S'laej    'LOT'ta     IS     TFa«t     or 
4^T-     C3s»tS'  IOS41.      »>.0'3<.4  4"P«CI4rC      •«€'.«On»      4SC 
s-»4f      JS-  -*SvFST  I  3S4i.      sr4SS. 
40-1*1     1*0  31 ..        1 


41X1JL4T1041    or     INTOaHATION    AND    OCCISIOS    STlTts: 
IS     TMt     rias.        A     STUTMCSIS    Or    aCLtV4«IT    THCOaT    ¥*.>* 
CCvMOHICS-     ACCOUMTIN«<     0<>*ANI  lATI  ON    TMCMT.     ADO 
RCn4VI0a4l.     SCllNCt     BITHIN    A     SCTTIN*    Or     TBAOITIOK- 
4l    PUSIilCSS    MACTICF    CONCCrTS. 
AO-tM    ***  0I«.    11 


4     LlTtBATUdt    aOIEB    or    a4THCM4TICAL     THTOaiCl 

IS   rfaroasascc   OCCISIOn  hakins.    ano  lEabsIs* 

'BJli     1*)0-I*1*.        aClTBICTlD    TO     INTOaXATIOS 

THCoaT.  (Aiv  ANO  OCCISION  THCoaTi   ANO  mioaaalLii' 

TK.    LIABSIN*     TMCOaltS. 
AO.t**    Ml  01 V.    1* 


*OlfL(CT«iei 

rcN  roa  mooocTiON  or  fluominatco  iabi'jh 
titanatc  CAPAciToas  roa  o^bation  to  too  c. 
AO-t*a  Ml  oi«.     • 


aiACTIONS   or    DICNCSi    tSnClALLT    SICTClO- 
MCrTAOICNCi     alTH    HCTAL    CABtONTLS. 

ae-MI  OTa  01 V.     a 


ITION 
C4T4LTTIC     OCCOt^OSITION    Or    MroaAZINC.        THC 

»o»T   aaosisiNC  C4TALTST.    tiaoLca   T-Jij   alTH  >oa 

•  at-«lt>iJClO  C0«A4.T  ON  4  «ICSCL»UMa  SUVOaT.  B4S 
'-444BLC  or  ISlTI4TINt  OCC  OMTOS I  T I  ON  AT  II  C  aW] 
at-STABT     AT     IJ    C. 

A0-«*1  M)  Oiv.      a 


aCcroaiuTiaN 

SONl     v4aI4T10NAL     ralNCIBLlS     IS    ANISOTa'>riC 
4SU    NONHOMOaCNCOUS    CL4STICITY.        A     VABIATI^NAL 

4r»aoAC«   TO   THC   T>«oaY   or   thc  Clastic   SCHAVioa 

or     BOLTCarsTALS. 

aO-IM    tt*  OIV.    IT 


aocromuTiSN 

(LAlTOHCat 

conrat ssiOM-scT  mhavio*  or    laakOlATto  CtaiTO 

"<«».        (iBiaiHfNTAL    04TA    BMICM    C'TENOCO    OVCB    1 

L>.4aiTHaic   occaOCS  or  DOsc   aai   BELL    INTcamttTCn 
at   4s  esriaiCAA.   cauaTiON. 
AO>f*a  *Ta  OIV.    14 


•MrONHATION 

SINCLE    CaTtTAC* 


•oirrtacNTiAL  cauarioHt 

aEHOTt    iCASUdCHENTS    OT    THE    tNOC>    Or    BCraaCTION 

raoriLC  oCNONSTaATtt  tm«t  this  caN  ac  octe*"Inio 

ir    A    KNOaLCMC    or    TMC    WrLECTION   COCmci'NT    Ii 
4S*UH(0.        . 

AO-t*a  •••  OIV.     I 


A  siHrt.(   iNTcaaai.  nctmoo  IS  ocvclotco  roa, 

CAt.CULATIONS    or    HC4T     TaANVCB    BATE    BBOM 
SIMlLaaiTY    aOUNOABY    LATta    EOUaTIONS    alTH 
AaSITBABT    VA«1ATI0NS    OT    FLUID    MOtaTIESi 

ao-iM  fo«  aiv.     a 


'•«irru*iON 

LASOBATOaT    EXFtaiMENTS    ON    MINCaAI.     STNThESIS 

IT  oirruslON  aik  clucioauo.     the  oirrcacNCES  or 

natumal  •«obth  AMD  Laao«ATO«T  MoaTN  or  earsTALS 

ABt.    CaBLAlNCD. 

*o-t*«  aiT  OIV.  as 


FJNOASCSTAL     STuOV     Or    BOI.LINS    CONTACT    FATISUC. 
SV..ON     ASO     TtFLON    *AL L S    BOCLCO    UNOEB    lOAQ    'JPON    4 

Bai»4aEn   cooii    suarACC  or  Lir  left  a  oiaTiNCTivE 

DISLOCATION    TBACE    41    BCvtALEO   %y    AS    ETCH    alTTIWI     aCtCITAI.    COHPUTtM 

TBtATNCNT. 

40>tas  o«f  OIV.  21 


N04«.iHCAa  tauATiON  or  MOisTuac  raANsrEa  roa 

THC    FlaST    STA«C    OF    OBT|M«    OF    A    HOIST     SOIL. 

Ao-ta*  •••  OIV.    2 


THC    ENaa I TTVINCNT    OF    Btr«*CTO«T    NETAL     IN 
aSAHD    AND    aCUXO   JOINTS    IS    ATTACKCO   ar    DIFFUtiON 

aONOiN*  aCLOa  CHsaiTTLENENT  TCNrcaATuacs.     a 

LITtBATUaE    SUMVET    ON    DIFFUtlON    aOanlN*    OV    *(• 
FBACTOav    NCTALS    IS   FMESCNTCD. 
AO-taS  Ml  OIV.    la 


aMHTOBATto  auaaTANCca 

OCTtasISATlON  or  Tt«  FWTHCAL  4N0  CHESIC4L 
CnANCCI  IS  (VAF0«4TID  alL«  STO«CD  IN  CASS  FO* 
F3JB     rE4ai    4T     II    F. 

Ao-tai  101  OIV.  i« 


BBECOOKEP    0CHT0M4TE0    NCALS    FOB    FEBtOAMFL    ON 
HCJIJN    FLIOMT,        TBAT    OCSICN    AND    BACKACIN*.        A 
JtCIAi.     HllTINS    OtVICt. 

AO-ta»  til  OIV.  >* 


ELAT  ciaeuiTi 

THC   T>«oaT  or  orcBATiON  ano  evaluation  or 
naFoasANCi  or  a  0CL»T-toc«  t«ac«i«i«  stittn  ro« 
BISABT    II»NA(.    is   BaCSCNTED. 

At-ias  *«•  OIV.     « 


■MrccTiOM 


TtBICAL    aCOUNOAMT    OlSITAt.    COMmTtI   CIBCUITt 

ABC  ocscaiaeo.     tvkomcticm.  otLiaaiLlTT  cu«vts 

ABC    IMOBN   ran   Tl«   REOUNOaNT   CIKCUtTWT    IN   C04k 
FABIMN    TO   NOtt-OCOUMOMT    RCLiaaiLITT    CUBVCS. 

Ao-ia«  T«i  OIV.    • 

BININIZIN*  THC  APMteaCH  TINE  OF  A  KILUEa 
SUSMABINE  TO  ITS  TAaaCT. 

ao-aaa  ?•*  oiv.  it 

HCTMQOS    roa    OCTtKMININ*    NININUN-TIMC    fNIF 
BOV/TES    ON    A    DiaiTAL    COHPUTtB. 

ao-ia«  ar*  oiv.  si 


fbincifle  ANO  orcaaTiON  or  a  utility  MOanaM 
Fo«  THC  Bor-1  coMPuTca  ABC  ocscaiacD. 
AD-MI  aTI  OIV.   10 


A     THCSAUOUt    or  THC    NAMES    OT    CLICTMONIC 

0I6ITAL   COnruTtAS  aNO    DATA    BdOCESSoas    IS 
FaCSCMTtO. 
ae-lM    MT  OIV.    10 


ntVtLO^NCNT     TESTS     ANO     INVESTIGATION    Or    OC- 
TtCTION     STSTtNS    FOB    FAIlUBES     IN    tlLLET    ONT4  |4CBS  SOICITAL    COMVUTtlU 


ULTa4S0SIC    4N0    ELECTBOMaaNCTIC    STSTEHS. 

40-tat  »M  OIV.  10 


r>Btai>«NTAL    NOOCL    Or     4    NUCLEAB/KATHCa    CLOUn 

ptTtCToa  TO  ac  uKO  bith  a  baoab  set  fob  the  oe- 

•CCTIOS    ANO     ANALYSIS    OF    HUCLEAB    CLOUOS    'M     SSALL 
CHASaCS     IS    BC4THCB    F4TTtaNS. 
40-M1     114  OIV.         1 


ocitaN 

CONTINUIN*  BCscaaCH  on  iNroaNATiON  raocEulN*. 

IMCLUOIN*    OialTAL    COMMUTE**.     DATA    raOCCSSIN* 
COMeONCNTS    trUCH   MECOONITION   ANO   LAMauaaC 

raocissiNO. 

AO-MS    l*t  OIV.    so 


EUTVBIUN 

•tvIMO    raoSS    SECTIONS    FOB    NEUTBON  IntfB- 

4ct:osj  iiTH  oitms  ANO  ocuTcaiuN.     4  jrevTSios 


W-l 


aoiaiTtL  aceoaeiiM  aTtrtM 

octiaM 

sohfteb  ABAaic  NuncaiCAL  TiMt  ACCunuLaToa 

ISANTAI.     AS    ELECTMONIC    COUNTCa     SCALED     IN    TIMt 
UNITS'     alTM    A    CABACITT    OF    20    DATS.        L0«IC4L 


in-BLM 


DCtltil-     CI»<UlT    OtttV-     "HiTW^T    *<)l.'MC    ••<«- 
rOWiS    '«(    SIKUMCO. 

Ml  0|..     >0 


•  ISITH.    !▼• 

rMO*    •»/l«*«ILl'II»    ">•     •0«''l»t     "V*.'! 
tt  9|v.       » 


»W€    »«iIC    C«"««CTt«HTtC«    or     t"»>Jtl«    VIM    «■« 
I  »»    tr»tC'»    OX    tMIOUt     rT»H    OV     iKl**'     ■!••• 
T«»«llil  JIIOM     »»lTt"». 

«tl  31..        • 


»!■•    MCHIIi 


>0-tM    tM  J I  ...»     - 


'•'1-  ■ 


:•«    u*   ti. 


•■^    isit  T>r  1 


•  |T»    iMi  rgnato  ■*   n«   co«.li>iw1  or   tLC"*0«* 
■  ir»  •«»▼•*(.  irons. 


1    Tvfwtt    eiOOt    KOT    »*Mril»    X»«LJrt^    »0« 

•jH    im    >«    ( •Ten  I  ••NT  >C    •laui.TuwauK..    tr  t-^no 

M  m  Ml  »'•     • 

nVOat^lCM.    M«    tirulHIKTM.     tnXIICt    Ov-tM-M 

to  i«e>.Mri>ti  or  r*iLt«(   or  MairoNOue.'M 
0«<ICIt. 

•>•  0I«'       • 


•«ti««ii.i'«  •««>  »rrv.ic»'ia"  o«'«  'o* 

IUTI    UMO     I"    ■IMILl     «L«C»«OtlIC     «.|'I»«. 
tl*  Bl».        • 


(TMAIIM    a*     n«    aOHkll***    NMOIM     4W)     ViMlOul 

wtroMM  or  MLlo  »T«tt  caiiriiMNTi   i>ic\.n-m 
«•«■!.   ruMmniic  M»i.iri(««-    4«>   'v^mtl   stood. 
iNTTarfXMci  trricTf  f«  •••»icm.»«  :i«C/t'»  •■€ 
ItTlwrto. 

MJ  OK.      • 


»^    i^v.u««t  or  cvTtTM.  ocrtc'i   i*  •••'icj«.«« 

0H19C»»I0W«    w*0»    »«€    «CLI««IV.I"    ir    »li.:-o« 
MMICOMOuC.OT    OtvlCIl. 

M  9K.    a« 


ft*.    M.    to.    .1.    :i  *No  sr. 


»u«<i.j"t«    .lllt'.-f"'    'Hi."    •'•'    •  ">"    .' 
!■€••.    •\A.H    L)II»»H«    aAOAOi     -"'Lf*     ■• 
CtOuM    J^IM    vOL'^cn't. 

M  01..       • 


"l»«H.l>    tt«i'   Mu*«ct   f-vo   £•»■.'. e^    ••   '■>*■ 

rXKMI     tl    •0»1»10M     •"O     .ti.>-I'''     l»»0«l     >•!      .••• 
.MM    K*"!    norn.»"    "•'»    •"«     J«~    ■>-«     •:    -••#"»•- 

•I*  31*.      11 


'.«   trric'l   or   3«u«i   tm   "w.i'-i^   •far'wxiKi 

i>J»«.I'x«».    :!)i«l«i»»»' 1X11        loot     •H.>j»...t    ^a    H'"" 
■>.<»IC    TOj**!    MB    '■♦    f'l"    y    ,•«•«■-    4;'" 
5:i»HTj.»«i3t   3M   tri>'i'M>    'ii«    :>■   «_».■«    •■cr. 
O-M*   Ml  0  1 ..    14 


«irf«ii« 


[>     :4T*(.M     TO    »U*tIM'     CtX^V**.     ••«    !>l^t>-< 

L»4.. 

«!•  an.   I* 


'■«     C»»Itt»     or     KH-^KX)!"*     0«     'H«     »10».rc.«:. 

•T«».|»c   or    T.«   :(*f«a4..    ;-y>'fi'      •-»    -■•  »   »c- 
':.«.to   '»«   •lorM.ti': »..»   or    "-*    :r*c*<a.    "j«''' 
•H    ""OlCt    or    o.t    «*/«•■     >^Mt    or    »    «    w.y.i.     ^<. 
:*t<M3    ».<    enc»«ic    ««•:.:.»    or    iNi^a..    -.•tea*.. 
:  or.f  i . 
«>-•••    ||T  0  1..     :t 


•lOitTioM  cr««CTt 

<*  I  .»<•    t«ii*oi«' I  0.1   0*    :  »«i    -'ir*   -wo*    >*    • 

IM  01..    t« 


•(COM»ICt 

MaM».«.|-»i    jr    ii^o«-*';j*    »Nr     if::^:^.,    l.l.t^l 

f  * -(^O^  1  "  1 .     »CC  J***»  1  •.«  .      J***".!  i*  .  !  0^     ..<■»«..     ANU 
^€-<*.I0*4l     (Cllncf     •  1  '■. :  ^     *     H'.t'.i     or     '•tJlTIO*.- 
•  .    »j»l-<«l»    »«»C'lCt    co^rl'.j. 
•l><Mf    (at  01  •  .    w 


•COuCaf  I0« 

W^'-lNl'^iA.' 1  JMAi.     0<.1C(>     1»     :OvMUlI'«* 
•  O-M*    Ml  ll'.    il 


*  .  v..    •)    tCM.>oc    l.»'f"*.       '  :Miiu»i  T  -  >  *  ■  3N1   A'.rCfN 

•.<      .AHOTA"!*.      ANC      '-.€       i.'  -<».  .  '.*»*.      -t.«^.Tr«- 

AAtiO    .AliOra.j*.    ror     4^>.-»»A'fC     V ..  ^(X     k't't"*. 
AO>>*l    tM  0  1..     v? 


*  -  *  i^A ' ;  ■>•!   "#    Aco^M'toa-    Cl  A»i ;.  r ,:  A . !  0^.    aio 
:  iW  ■  :  ".A » :  *^ .      .!«•■!"•*    or    icmcxk.!    '-«    i<«'>«aA- 
■  ■  0*    :c»i*iA\   •'    OA.A    '4Ai.v*t  111  oAi    .:«.<i.      A^  TO- 
***'c    i.«>citii*.    A«i.»Ac .  IH4.    Aw^   :oci..«    i-.." 
•A.««':-    •«•»    »i^ii. 
AO-i*«  lit  01 ..    yj 


•<rrtc.|»««(M 

•      ■A'Hf.A.  1  .  A4.      -OCXi.      0<lCaitl.a4      'HC      rAACCt 

:.»   fA'i-rtV"    or    .•fj.jf.'.T    «o.;vi    «    "a-.-cal 
o*t.AA.io.«i   -IN'tA    ,/AiOrA    ■ONTi'i-'-.t    or    •atv^itn 
lAxrAM    ;»    -^.t.ortr. 
Ao-ta*  M«  01'.    !• 


.AIMC    »«l.^t 

•«    €,«»'■- Al 
•*  •««  1  -f      .!*.%.>' 

*''J«.»€     or    ..<    , 

AO-t*«      •*« 


;  V   "NA^  -zro.      •.« 
. •   r , Ai'  ■  ■ . 


noar   jr   ovoaTioa   amo   c.acja'ix    or 

CI  or  »  a«L»»-».x«  r«*<«it«  !.«••«  «o« 
ti*M<4.    II  racMNTto. 

9|».      • 


tlw«^T  trtttai 

i«tr4i.i.ATiaM  um  Ci«c«ouT  or    .><    iiarvito 
AiaaoaNC   i««(iiTiaM-oii^<T  r«utn<i<iT     a!->'    . 

•MOT9«L«C»*IC    MtlCTIO"    '0    rotlTlx    t^     ..^i««a- 

'to«  '4rtt  tiiaccn.'  '«oa  okitw.   t<V9w>A">). 

••-Ma    (M  OK.       1 

rk(CT«aci«>i*t*cCMT  aiir\.A'   rtcHMiautt   jti>M 
»»«T»£OA«>«e»i»€-€i.««»»OLu»i'«iet»»  ^t«e:i'»  a« 
riiiMt.(cr«TC    •«•  tLCcr«a«.L*>li«KI«'   •«.t«iAi.«- 
••-MS    iM  9I<-       • 


A     MH.IO     »T»Tl    OIIPLAf    'W«l.    COWiri'l-A*     Or     • 

xukTimix    or   mMa.    1>«>I»IDVMC   ctLt.    t.auc'iait. 
c*c>A  cti.4.  coawiiTt  or  b.icr«ai.uMi<«Kc.<'   -a- 
<*■■•».   4«B  A  rtanotLCcraic   "lOw  LfAr  clC*"'    or 
tnucTutct. 

«JS  OK'       • 


•OUC^S    'tAis 

i.A.;:    'ft.    or    ii-*   -THAi.fj 
'0«i»f«   .I"   mut. 

A»-t«*      Of  0.   •  .  • 


:'• 


'•.A.'    MitAAt,    i.>ArT    xor* 

AO-(««     Ml  31'. 


'\tf  ^t    l 


I'A'vt    or    ..«    :>.o»«a    .  oor   jt<  •      a   «aa.»-^- 

".'jroO.-AA-l  -    rovtA    •vAa.t    a.«    lirtA'-VN'.^ 

AfKA.'!      ••O."      .ft.  I      0*      *      VA..  .      t'A4-V*       --•>■-'■ 

••«    •c.««A.n«. 

AO-f**    M>  0  1..     l» 


.ltl«i.f    A«io«r.lo-    i^«;.«A    ATAf    aa:i<     ^ 

t4..X0tA-I*KMA.  'C  AM      AMO     tAi.  AC  '  0  t  A  ■  '  <«04c  '  '   •  ** 
•AACKXt    CO"»VI«fO     ••'"     A/  «t     -l.»        a     . 

•o«.fCj«.A«   •ritx.   A«r   -..aau    o«>.tr"     •»     "vi 

-f  tAC*«IO«A|  t  A, 

AO-t*4    fl  .  0 1  •  .     :  A 


A.  :  *r  o€.  *!' 1 .    •«orfA''ll    or    '  •  y\%i,',imt- 

A3-t»<      .*«  01   •  .       I  A 


»■!  t^  A»' "c  A*... »  CAtr-«oaocu  ..OLwOr  c»*.;«<Of«  or 

>*»1.«      .!•••-      :»      A«A..'?f3.  .M»      .Af  C-iA«t-A|.      •»- 

\»'j«t«     -0     "<    ;..l'*'|A    M    rT«#f-'^.    r.  Ai"r-r\.AA- 

)«      ATt.^   •  .«  ATI.  '      f.At'-:. 
AO-t*«      *•«  1   .  i^ 


*0A«      <AA  !  A' I  0..A4.      Aa;.^;p.|.i      ^     ANltO'^-iTIC 

*•«_    «o.*-OMo«c  Nft>^  I   r. *»•':!'..      .    .  aa  r  a  -  ■  ■>««Ai. 
.AvaoAC..    ':    '^     '.^-A'     J*     'Ht    fv.l'l'    »#-.a«TOr 
•    •>.  '-••»•  A,.  1. 

A3-ff»4      •!«  OlA.      |T 


•im^T  rr«T|ia« 

oiaiTH,  e 


•  •.      AHAv-tll      ;i      AAlM-i'tO      or 
•  O-Kl     H'  Jl  '.     lA 


A€^«l"Oi««l 


'  '  A..       !*<.,    1 


AOTHAMOMCTiat 


Titft  or  rv.iaKii  laa  mocl  »•  »••  — axAOn'i-  .   oitrvACcacuT   ».•*   j.nAaoAXM*  »->•   •« 

iauin<c<i''t.     wiLi.  lKli   t«  onrA'Wi  *«^«a.  ••u-oi«f  wtiiiA**.  ■    '*fi-jf   aa-ia    •  ,-«•      -..• 

■«■  ■>ew|«<   «(i.*na<>*Ml*   *••  'Vtoti   iif.''  u.'ix.    •»!-■   -^x   •:.««   lA'iirA'.vi'    ita.      i 

COiViatMATiain.       WINTtlluall.lT'r    a-O    aoniAlCA.  l ->«  ,1^     .(AA.        \    MtCAllf-l. 

or   C*uir<OiTi.    tMB   Tie>«iIC»l.    •«»>    t>«t'«ur"X  ao-1«*    111  0!..       t 

>■    M«    VM  91*'    fO 


OMTAt  tl  '  0..-U  '      A|-A*:Oa      or       -AAACla.f-^      IcAtf- 
-•At.  flMAlACA'Av        "4'*       A.-:..      fl'f«0<::       T.CA      1 

..4A.--«.i^    ^  .  AO«  I     >•    jOM    4At    »«_,     :«.AAr*lr(i 

•  ■       •  A      r  AT  ;  A  '      Av      (  ioA  »  :  OAi  . 
40-<»<      AAA  31  '.       .  4 


A0-«*«      •>« 


»»mi  tO"«    :"rv:CA'ixl    or    '■.«    iaa'-    \ 

I'A  /T'jmt 
A    mavc   or   KlfiaCI    iwonmiTioai   :c<iTrAA    :•■    •■< 
J.    t.     l<Kl,aOIMl      NI»TO«».    •■••■»".    A>«)    «(->*rAr>i'C 
9itT«iauTiaM>    rrvtt  or   icroicti  a-*)    /Ma   uourf 
MBJIcr   cMtmMCi   rflOir^L   »«•   t»Ar»i«n.    "I '>.onta(cgMOM|Ci 
or  ejiwuwie«Tiam  ••«  m^«o*t. 
•••MS   IM  910.    tj  .ii«A«   AToarAjiri-*    'C-Miouct    4Ar    .a-^ 

•V  A4iM  !  AI  . 

■aacvN  c*'rir«.i.a««*«MT.      nan  •ctcaac'.   ii  Ao-t**   m4  >...    ja 

COacfaxao  •!»>•  co«.k«c»lo<i  or  aa.^  r^.tiCA^  4«o 
C>«»IC<U.  9*<4  oa  101191  AM]  T>«  :Xl4'ix  a«c 
MWkTiii  or   n«M   9r'4  ro«   loK    i*   to<.t3    fa't  4c:^aC'   or   luriOKAc      acoa*    4«-    wa)A-^ 

*(irM>CM.  »-A'H'!C«.         "ro     CHA»»t«t     ••'>•     '-»     « ■  j-A- 

••-MA   •!•  Olv.    It  f^    '  • -O".    or    -oa%4-t'f  AA  •  %    ■).•    '.<     »■:    a*    . 


A  AA4  ^      4  * 

4a-»«t    i*« 


A<..4iroa«ai 
■faaat^I 


:"»a4-"a;  iTin 


^•,"4'(     aAij     At«<10-«i<;.l»«:«     ■»>.»! 
-A./*tA'.|l        ♦       ,AAAi/!4.fj      r  ^  4  4  '  0«r  A  »  , 
40*ffM     tit  01 ..      1  A 


A«^fc»«!e 


•A  X>   A-  ■ 
'Mr       A4  -  ■  4.^  ■  ««« 
43-ttt      Alt 


CAOHi 

■I      I  >•«  1  A*  f  a  ,  .a^,      AAAV^Ar      '0«      tJ 


KLK-EMB 


••ktCTHIC    rilLDf 

▼MfA.4t       '^NW4TI0#,      :.      4      S.S'f-      a'-      4      -.  I  t- 

'•1BU.1>N      0'       lOSI/a'lON      A-Tfs'.j^i, 

AO-tis  oji  1 . .   i'. 


tl.ICT«lC     rOTIIlTIAA. 

INVt  1'  1  *4'  I  0»»      or      A.-^S.J•rT  I  »|      AAOrfA.If^      QT 
•4".      4AINC      i«Da.Ol.A.CAt     «.      CX  '  A  C  '      »  "  '  f  1«  T  ]  4  .. 
"fA»U«t  AtS'i. 
AD-»»«      IAA  OIV.  A 


•-.<    )•!  'KAl.      ANA^.SIV      -*      €^(.  'AXI-af -alCAL 

!•<.•!,•    -->s«fAno4i   s'S'tAS.      4r»i.iCATtaAi   lor 

F.lC.AOOf      ■  ■  HC  T  I  :      AAI.^lA>^li, 
AO-IM     •««  01  .  .  ' 


•tLIC'Aic    rorfA   moouC'Ion 

4(ACtOt.l 

^'N'fAj;^..      J*      -44-       '  (wf^TA:       4.      A^fiM      B' 

■AfA'-t      OA      4      -MAA.U.       •(AL.4A. 


•Ci.I<r«IC    rort"    r«oCjC»I04i 

"HAA4.,-      4,'-.4'C'-      .(•4NlC--f'4^       Ct..a.  4A 

;  A^s    4  .«->'>(  .    vl.'-i    *■    ft>A    ^:-t:4'r    rs4»iCt-f.t:- 

•A.,,    "t      4N         tU.IA      CA'^^ff       -fLL      C  OS'  :    ,>>A4'  I  "IN 
A4>      J.   /OIL       .  jrt-4'1'.*      .f'.a'fAA'      AC      AA.,.**      ■4t 

-A.'    "0    .oc    -.        (,IC'A;c    AtAfA    r.fafAiT.js    Aftut.Tru 

.A.,-      ...f      'Aft       lACAl,'       OA      ASOOl      rilTA'tOA      A.A^TfOS. 
•  ••%JA*4L  >^,t      ."AAtaf       S'^AAAt      14^      •aC'r"      4*      A  A"      C. 

AO-t**    •«!  : : ■ .       . 


•t^CrraiCA^    COaOuCAAHCI 

4      A4   1;  OAAf  yjt  sC  '      AAO«l       ^  f  I '^  •   i  jI      •"  ^*      ..AA^JAI..- 
'  ■<      r^f-»A;'4.      V- ONC  ^  C  '  I   .  '  '  '       IN      4      \.'4^,       A.-l-H      JA 

4s       :"NlJf;     r.ul    all.-     Ii    :C%C«1««1. 

4;.|||    t*t  31..    21 


Af^lC'A   cal    Nt'coaai 

...f      4S4.-'IC      '     iV.':4';      Ai      V      .I^atAA      T'-A- 
'A.4A;4a*      S-A>t'\. 
40-ltl      1*«  • 


•CLCCTDOLrTtC    C*»*CITO«l 

•fLIASlLlTY     ANO    •"•V.ICATIOaa    I04T4    F0«    O^'OO- 

tNt?   utfo    IX  nistiLr    fLICtroaaic    ststcmi. 
•o-t*f   It*  01 V.      a 


•tLtcraoLTTtc  ctLti 

TMCriALL.     ACTIVATtO    COtXIC-aW  Tat    CCLLS.        4N 
1AJ«    ANDOC.     LirMIl^    aOAOIILTClTE    CxanCL-CLCC- 
'AJl  ..C     A-AO     tiLVt"    C4TWOOC     CtLL    C  ONT  I  »o<»  A  T I  OH 

•  Ai  STuoico.     ortaATiNfi  T[Hrc*4Tu«c  *4>«itr   iai 
A5v   .0   -.oo  c.     iLtCT«ic  Porta  a'aacaaTio-a  ac<iiA.Tek) 

raj"     ...f     ran     CNIR&*     or     4N0OC    CIIOATIOai    araCTIOai. 

AMo-ALOui   CMABM    iToaaai   tAi  norcn   at   aV)  c. 
AD-ta*  aai  oiv.     ? 


•afacjr.  ciLL  aaTTia.   sTunits  -  cmc-ical  "t- 
ac'iviT,  a4T(ji   tLtCTaooe   iracixa.    straaATOa  »c- 

A|>»A«<f     >ailSUn(l<tNTI     4uT0a<4TIC     CTCLt    Lir»     TIST* 
A4SSCC     lOOC     C.ClCS. 

40-tai  *«a  01 V.     T 


•CLicraooAaNCTic  rtiut 

STucict   or   rLAtna   ntoruLSiOM   usINa  a  hclicai. 
TaANj»inio*   LI«f    TO   U4iC*<rt    a   raOvUM   vtaHCTIC 
'illo. 
4D-taa  aaa  oiv.  n 


•CLICTRON    raAMITIWM 


CXCITaTMtr  .AMD   DCTtCTIOAl    TtCMNtOUCS   ro* 

»0(.tcuL»«  mLLKaeTia  «4^  TaamiTixs  r-M  oe*fL- 
oriNa   a  r«tomiACT   »T4NOa«o    IN   tht   acaios   or 

200    TO    too    «»C'       OCTtCTIOai    Or    MOLCCULta    rTTM 

raovijiixs  roa  uiins   thc  ctTiCTtc  sit^at  »o« 

ratooixcT  coAiTaoL. 

ae-tM  aM  OIV.   7S 


•tacTions  or  oitNtS'   t»reciaLL»  bictcli- 
MtrTaoiCNt.    »]TM  MCT4L   caaeoxTLt. 
ao>tas  at*  oiv.     a 


•CLCCTaON    TUMI 

ctaa-aic-TO-JitTai.   se»LS  roa  mism  roaca  tjmi. 
vaMi»B(.es  arrtCTiws  scat  TtNSiLt   sracasTM^. 
acMieviiB  HiSMtiT  rossiBLt  atLiaaiLlTY. 
•O-tM   IM  OIV.      a 


arTLico  atscaacM  on 
aavr  oCNcaaToa. 
ao-|*t   I  a  1  OIV. 


Mi8»-ro»ia  NiLLl"«Tta- 


•eLICTaoaaaaaitTtC    T>«0«» 

THC    j«   or    THi    tuaracc    INrco4NCC   coaaet'T    IN 
'>*    .Htoa.   or   CLICT»o"a»ncTic   tuarace   aAVt. 
4    BlflL I oaaarHT. 
ao-ita  all  oiv.   23 


'Mf      tc    or    Tm€    tuaract    ixrcoaMcc   C0Aict"T   in 
'•<    'MC-ia.    nr    [LtCT"0"a(.NCTlc    suaract    aavrt. 
ao-taa    ail  OIV.    IS 


•€LtCTao"aa 


4    ~  :  i-    -  f  iari  A  1  • 

^11      lA     A4.4A     m^^^i^t 

•  -■mr    Aj'     .riACA4'( 

'.  4  M  i  . 

Ao-iai   let 


At^cc  Taocaaoioaaarw. 


•I    ^  -^  yi    f    A-'si    sC'A?Aa    r  oa 

-.^A_,C|S  A  '~.i»       ..47iA--«< 


r«ON  v  4 A' 
•r  -  -ar*  -    a^.' 

-4-4.-4. 

ao-iai    Ml 


i.A4-\    4MI,    f  .  t : 'ao^aaoi  :v(ia4-«    timt 
s4.»;f:     a  jA     ti    H(  4.  ....    -ar4-A 


Af.f  c  moCNtNii-a.  ' 

'MCiAA'        4,      4AA4..itl     '^f     f  LtC '•OC'.t-I  :  4 
'■»A»'      -^H^.Akl      N      J.J.JAi.  4A»      irA.IOa      -V» 

r.l-.a.Tf      .•«■!,      »AI.,^.Ai£,. 

AO-iaa   aot  oiv.      . 


ratCai.        -*vlAf;,>A     ACSlAA'M    AAC>4AA«.        ^-atc. 
CXvfAt;.)..        r     ^Mf-1'4-     l*a<Ac*     .-     f.fr'At'a^ 
f<A»..  AA      .      ..a,       l^„^      'K.4     r-^^.!iA«      -  41 

Cl.TAA'.      A:       1      4%      aj«.       4iAr      CMOtCA      4%      .Hf       »-<C.fA. 

rfAf    1  Avf  s- taA'iD.      '.ax"!.    AAo<tl«j   r -^a 

•r^faeAa'iN     >r    AfAf'i'.s    aa  ^r>ur  '.    Afaf     A-rOIt"^. 

AC-tat   ^Mm  0 : * . 


A<.i:.*oo«t 

4    c-tA>a»Tai^     rtfM4,!j.^        MH^    a    ro\.  AA'^naAr- 
•a*     .*«-      •         l.'JT'      '"t      VOAAT-ja,     ^r     ..     4  *     r . 
r.lC»A>->fi  !•      AAi       '•*?:-4'f"      .MJ  .      >Ar      A~A-     OT 

-    444    a-itoart:     iOA«    ".f     t''aa4Ct    3*     .-.f    fLrcaooe 
4*.^    2    A  oa-i    or    -    At  Af     AAAOanci;    IN    -HC    t.C'Taont. 
AatorrT..>a,    '>0    "    f,    II     Ii    a    rraj.    -»a'^A    a.ac.loaa. 
t-»a|.»^f-(...    a(tA..r''    «ac-    '•«     WC"^-    a^aa    j« 


AD-iaa    t«l 


1 ' 


"<--»»';'4^    ANA...4ti   '>'    r^tcaoc-f  "1  -  41. 

'N*Ai,      '^NvrAil.*.      \...|-«.  aAa;-,',^.,      ^, 

1.1     'A>'.«    "I  "at  tic    'Altai  lAiCi. 

Ao-iaa   aoa  oi..      » 


Ktrcaoo*! 

•aCAAaa.lOa, 


»r .  4'  I  ON   •  -   . 

A.      a  Jt  .     '  1  .  , 


IS     OA     f     c  '  .A  XOr     AC- 
4'4.    'l-i.      t,r-'A  ''-tt, 

r   S  I  AN      '  A  :  .f  A  !  4  . 


4  - '  '  oa.  \    r  N 

■4  '.  A  1  4.  4 

40-taa    111 
Aftf  CTaoi.».fl 


-Ol'In     .4a»^0NA.fl     41     r,  f  r  TAOt  ..f  »  I        .'AC^JIT 
4»a^.      .A4ltAja'      AaorrA'id.  -A.'      .li-Qtl'ial      3* 

-I-     N4  ,      4NC     a     .AaaONa.li     4|     4     a.PAtCTlON     or     .fN- 

Ar  A4 .  Mae    '^   At.-   : . 

40-lil     1*0  oiv.       • 


ITic  aavfl 


.•<€     )»t    or    TMt    tuarace    IxrioaNCt   coaACt'T    in 
T.«    TMfia.    or    itf CTaoaaaaratTic    luaracc    •avcs. 
4    b!8L 1 OoaarwT. 
40-iaa    ij)  OIV.    IS 


.•<oa.   Arri.110   Tc   raaaxcTiat  roa   a   »fT   or 
CtiNOcat   aiTH  aaoiat.   rfariTTIvITT   vaaiaTiON   a««0 
•fiiA.'!   viairHD  circaiNCNTaLLv, 
ao-ias    lao  OIV.   IS 


•CLCeraoNte  cimcuiti 

TvaicaL  atoorioaNT  oisit»l  co><ruTta  ctacuiTl 
•at^  ocseaiaro.     T»«oatTicaL  acLiaaiLiTv  cjavti 
aat  tHo«N  roa  tmi  atouxoaNT  ciacuirav   in  i:o». 
raaisON   to  NOK-acouaaOawT  acLiasitlTr  ctjavTS. 
ao-taa  t«s  oiv.     a 


•CLicTnoNic  tauirnCMT 

coawiNto  aaNOOM  ano  satrT  siNusoioat.  vieaa- 
TiOM  AND  sraucTuaai,  rariaut. 
ao-t*a  aM  oiv.  is 


■aaaiiM  inat  FO*  tLCCTaoNlc  eeuirMCNT   lao- 
HCSloai  aaaasiON  acsiSTaNCE   aWi  acsijTaNct  to 
rjraauJ   aTTaCKi. 
•o-tM  aM  Div.   la 


THC  ocsiaNiNC  or  couirHCNT  roa  a  srceirie. 
0CTtaNiNa»Lr   Ti>«  or  raiLuat   In  oaoca  to  TNCWaM 
TMt  acLiaaiLiTT. 
ae-tM  Ml  oiv.  xa 


Nucraa  rrricTi  on  tx  raoraaaTioN  or  ri.tCTao- 
-Aiaaf.ic    aavti   IN   TMt   uprta   aTHotrHtac, 
ao-tas  iia  OIV.  IS 


•CLCcraoNic  irtTCiu 

•UIKO  MIMILCt 

atLlaaiLlTY  aNO  arruicaTiOM  oaTa  roa  eaatrON 

tNTS    USCO    IN    MIItlLC    CLlCTaONIC    SYSTEais, 

ao«Mt  ii«  OIV,     a 


•CLCCTaoaiaaNCTic  aaMl 
la^fDaaei 

.Mf    alt   or   T>«   suaraci    i>»toa><t   COAicirT   la 
T.*    THt-M.   or   iLtCTBOMa««(tTic   loaract   lavti. 
4D-iaa  ais  DIV.   IS 


aCLICTaoM   Maaf 

4   ot.T4-ruNCTio«  aNai.vsit  or   Tut   INTfaaCTION 
or   .aaaitvtau   iLlCTaoN  acaa  aavis   in  rtai-iOic 

t.a.ic    rit.PI. 

ao-tas  taa  oiv.  as 


•Mt    INTtaaCTioaa   Or    TaaNlvcau    tLtCTaON   Mar 
•  A.rA   iiTH   riTiaHAi.   tLlCTaoa«ai<«Tic   rttLiis    IS 
iNrt t'liATtr. 
ao-tai   aaa  oiv.      a 


'H«    A«»v.ir|caTiON   or   STNCMaoarous   aavts 
t.Lc 'aot.A.tc   ftoAoaorOLt   ruaar  ritLO. 
AO-iai  aaT  OIV.     a 


'Mtoat'icaL   ataALvtis  or    TMt  NOist  rtaraaaaaict 
IN   AaaANcTaic   C»CLOTaoa«-a«yt   axrviritai  nr   tmi 
Ouaorurxt    Tvrt. 
ao-tas  a«*  oiv,     a 


••LtcTaoN  carTvaw 

ATONIC   c f>«.L  1 1 1 o«» .      TMt   raoaLtN  or  iLfrTaoN 
fiCHAiaat    In  H     .4.  COLLISION  aas  iNVtsTiaartn. 

CALCULATION    a.    TK    aatTMOO    Or    DISTOaTIO    lavft 

tivit  iNtaiiitt   aMiCH   aaatc   (aacTLv   citm  a  ci- 
rca iNtNTAL,.'   otTta«iNto  atsoataMCts   in   tmt   aawat 
c. t    TC    to    Af V. 
ao-tas  aot  OJv,    IS 


•CLcentoMiet 

UMD 

sovitT  aeoKS  on  aaoioTtCMatOLMv  aao  tLCCTaoNics 
IN  I**].     ijTH,  acFcacNCC  aiaLioaaapHT. 
•o-iss  aai  OIV,     a 


•tLCCTaOMS 
(NCMT 

iNTtaaCTtON  or  MTCaoaavt  aaoiaTioN  *ttm 
ata«LT   lONIZto  6as. 
aO-tM  tS)  OIV,   IS 


•CLZcnteiM 

NOTION 

THC  aaac  or  a  CHaaaco  raaTiCLt  NoviNa  TawouCH 
a   rtaiNa   bitm  NaOMITic   rULD. 
a»->M  Ma  DIV.   IS 


•CLXCT*orv.aTiM 

iNvcsTiaariON  or  tin  rLaTiN*  raoccSMS  on  aL 
au.OTS.     CLCCTaoocrosiTce  tin  has  raovcri  to  m  aa 
tr»TcTi*«  coatim  roa  lota-ra  aaio  tots-ta  al 
allots  in  contact  alTH  HK-Jia  n«.TM  allot,      ti« 
most  cmciraT  mtoctOvMc  consistco  or  a  attMoa 
ZINCATC   laavatiON  racTNtaTNCNT  rOLLOaco  av  a 

SOOIUM    STANNATI    (ATM, 

AO-Mf   Ml  OIV,    IT 


•CLCCTaetTATICt 

a  TMcoav,  ocscaitiaa  saaLL  aMTLiTuoc, 

LONSITuOINAL'    COA«a€NT    oscillations    in    a    rLASaiA 

IS  coatraato  iItm  acctNT  oascavaTioNS. 
ao-iai  laa  oiv.  ts 


aCLCcraoN   aLMS 

THt    iNTtaacTioN  or   TaaNsviast  tLlCTaoN  atar 
•A»t$  aiTH  riTtaNaL  iLtcTaoMaaaeTic  ritLOt   is 
IN.C ST llaTtr. 

ao-tas  aaa  oiv,     a 


.Ml    ANrvI'lcaTIOAi  or   STNCMNoaious   aavfs   IN   aN 
fLtcaotTATic   aoaoauToLI   ruaar  ntLD, 
ao-tas  aaT  oiv,     a 


•CNNOOIM    WatTAIICtt 

uLTaa  HisH  TtareaaTuat  oiCLCCTaic  caatcooiM 
NartaiaLS.     a  ocviTairito  SLass  scaLiNS  eratNT 
•  iTa.  OTTiMiaa  oeviTairicaTioN  TtNataaTuat  acracfN 
sso  c  aNO  aoo  c  aat  bertLOto.     tmc  rLuiotzto 
eto  TtCMNioue  Lto  to  a  coatin*  TMicaatss  aMiCH 
■At  uNireaa  TOAoa  -loa. 

AO-IM    M«  DIV.    la 


TMtoatTicaL   ANaLTSIt   or   TMt   aioist   rcar'WMaNCC 
IN   raaaNTTaic   crccOTaoN-aavt   aarLiritas  or   tmc 
ouaoauroLt    .Trt. 
ao-tai  aa*  OIV.     a 


NI-» 


ouALiricaTiON  TtSTs  or  aoa«sivt  tNaiNccaiM'S 

TMtaNoroaa  aoT   stnucti^al   rOTTiNn  CoataoiiNni 
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'LUI9  f\.o*  Mioak.[ni  soLvto  sv  rou.Ml<n  thc 
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'4.:*    rH4T    *t.44>    (rattt    lIoClI    joa    nlcnia    rn** 
••oMMALcT   4CMIIVC0  afioLTi  'ao*  fToaaftc    4n^^   ▼tt^. 
I  ■•'•   or    tiiiat   itMX   4Bo«   r><    a«T[ai4t.   o«<a   iIlICa 


•   rL.uIO   anPLiriia    is   t   pncumatic   ocvicc   aHICH 
H4i   MO   aovIMt  NICHAailcaL   Paait. 

4»^«S    (Ta  OIV.       • 


'LUIO  n.»a 
HTMoonuMiei 

•     THCoaCTlCM.    ICTMOO     It    PIttSCNTtO    roa     TM( 
MtltM    or     4    lUIIINI    MtO^CLLC*    HTM    MIHn    «l.40(t. 
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OP     THC    CfTrLPraiOINIUM    COPPIXH    ■4t    COIVI*<«0. 
40-t*«    •!•  OIV.    14 


P*4eTUM    INUMMICII  I 

MITTIal   IUTCIII4LJ 

4NIt0T*0PIC  tXTCNtlOM  OP  MlCa0Ca4Cllt  ir  PV.4»- 
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[•IT4T10N    or    THC    »i«>P4C(    alTH   MCtPCCT    TO    OijnMM 

vtCToa. 

40-**»  M«  Oir.    >S 


ao-tot   l«t 


31  < 


14 


fv4t.j4<I0ai    ar    coa'fo    aw    iPacoi'IO    L4*9a 
ci4N«Tta   %^k\\  Piacai   i»Tia   »uajfi-»iD4i   t3   M4 
a»T»a    iwailon, 
40-M(    Ml  0  I  • .    1  • 


'ILI 


CNTt 


l»4i.i>aTi04«   jr   co»'ro   aw   ^KOk^iz-   ,.4av 
JlawfTfa   iL'ta   aiaC'l   4»»ia   »u»j<"rx   t^   ua 
aaTCa    iiviCatlOM. 
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a»LUIO   PtOl 
•  laaiLirr 

lU   or  CL[craoc>«NiLt^iNCK(NCl  Poa  riwaLlz- 
iNh  'iiLOl  or  Pv.ot.      a  pt  MYoaoPOiL    |MM(««n    in 

4    rLOII<M<     4t.a4LIN(     tOI-UTION    CONTalNINt    l.l«IN0l.> 

4«.tM  Ml  OIV.     a 


arvuio  «eH4Niei 

tO>«  *taTU««4TI0N  tOkUTIONt  IN  L4a|Naa  OOUND- 

•  ai   L<Tta  rxoar,     aa  appaoaiaaTiON  tcchnIOuc 

lalCD    ON    LINC4ait4TI0N    4aOUT     THC     BC4tIU< 

tOkUTlON. 

4o-<oa  vn  oiva     * 


Natl   raaNtrta  cppccti  on  4   jct  aLOaN   t>munT 
oa  Mo*N4L   Ts   a  P«.4MC    tuaPacc   4mo   IPac40lN^   out 
Ot«a    IT    (aaLL   JCTi. 

40-t*«     *••  OIV.         « 


aTLUOaietl 

'LuaaiNc  NucLCaa  aaaMCric  aoMaNCC   tMiCLOliaa 

IN    IVTa.lualTITUTtO    PLlMaOOCMKNCt^        TMC    PPPCCT 

OP   locvtNT  ON  T4C   iNoucTivc  oaoca. 
4»-t*«   «l*  OIV.      a 


UTILII4TI0N  or  THC  H4LL-CPPCCT  IN 

ouCNcr  coNvratlON  of  Nicaoa4vtt. 

4»>a«S    IIT  OIV.      I 


a^acaucHCT  HULTiaLinu 

a   SOLID  tran   iNTtaacoiaTC  roaca  aa^iPlt* 
C4P4B(.c  OP  DCLli^aiNC  ar  poaca  output  or  rae 

■  4TTt    TO    THC    PINAt    tT4K    OP     THC    4N/«aC-IOI 
T«4NSMITTta    COVUIN*    THC    ttO    •    TOO    MC    PaC40CaCT 

a4M«c. 

I«I  OIV.      s 


a#aC«UCMCT    IMirT   UTIHS 

tuPcaiNCNTac  STuor  to  ocTtaxiac  acaas  aP 

INPHOVIN*    Tt«     THaCSHOLO    OF     THC     aOVCNT    PNCMCNCT 
SHIFT    a(V#M4SC    H0OUL4TI0N    C0Ma4N0    LINK. 

M  OIV.      S 


0€T»»N| 

aa4«<co  tLJC 

4l«J     ON      T>. 

4X11  n . 
ao^oai    II 


a«ia  iTaaiLil 


I  or    '««   CFFtcT   or    oouaciwi   tmc 
Llia    TNICa^ll    ON    TVif    -4'    »    1.44    »>«aa 
»o   F   pfii.    |Ta(N«TH|    or    »F-il    lar    Fit" 


alTii 


IFFfCTI    OP     NOLOCD     NCINFONCIC     P««NOLIC     "A. 

TfaiaLi   4>s   iTaucTuac   on    inp4Ct   CHaaicrrat  it  ici 
or    lao  clOiim*   Plus   fon    iio   nn   t41   paoPTLLiN* 
c>44a«t,      4   rLOtiaa  plu*  n40C   or    4   CHorwfn   cotton 
Faaaic   aaiwoaAo  P«««aLlc    NaTtai4t.t   aaa   ;aN- 
•  luraco   TO  aoiT   MaaL'   wit   ocii*n   aNo  >i(^l0Pncn 

0OJ(CT|<«t, 

ao..«M  •*!  014.    II 


armeaieci 
ocreatMTtOM 

FUM>aNCNT4L     tTUOr    OP    aOLLIN*    C0NT4CT    PaTltUt. 

ntlOn   aao   tiflOn  oaLLt  nollCO  UNOca   lo*0  >|POa  a 
PacPaaco    1001 1    ttMPact   OP   LIP   lCpt  4  OMTiacTivt 

DISL0C4TI0N    Ta4CC    41    aCVt4LCD    IT     4N    CTCM    PITTIa* 
TaCaTNCNT. 

M  OIV.    tl 


aPiac    IiTU 


T4«     COMCCPT     OP     ullN*    CXNICat.     4JOiri^4     '0 
l-^^OVt     T>«     CPPICTIrtWII     OP     %t^»    FON    CLatl     • 

'tail   paovco  PtatiaLI.    ramaaLl    aao   lo«ic>llt 
I0\««).      Laao«4To«T   Fiat    t(|t(   i>4oaco   Nam'O 
40-MI   M*  0 1 «  .    II 


artaai 


COaoucTivITT  OP  aarca 
aiwavoia   FidiaLI    INSULariON  auaarti   afoa-H. 
ao-iai  Ml  OIV.   la 


Poaai 

•oaniaa  op   rxanopoaa  *ot  pottin*  co—iuao 
TO  CD   PLaTio   itul   »no  IPOar  Paiaeo   Stifl. 
40.IM    iM  Div.    la 


T^<      CONCCPT      OP      ^llaa     CHCNtCAi.      aOOITlVfl      TO 

li^aovc    THt    (FFicTi  <f  Niii    or    a4TTa   fop    ci^ju    a 

'ia(i   paovtc   Fiiiisif.    »4ijaaLl    •«   i.^ir4Li.T 
vy^^,      ^a*oa4ToaT   f  i  at    TfiTt   iMoaco   nanffo 
ao-tas    M«  0I>.    11 


FLaaci 

4      aLJC      FL4JIC      F0aNUL4      T  ON  T  4  I  N  |  N4     C  jPPfa     OulT 

n   T.<    NOLicuLaa   i"iTTta.    4iOTONi  m   •<  ac  ■«.  ^a  4  rt ' 
I'laaic    4CI0-    4NC  FaaarFiN.      »i«iaii.|TT   ■)»Tta. 
"iNaTioNt   4IC   SMALL    4 s^   aincxa. 
ao^iaa   T««  0 1  • .      > 


rv iiKT   PaTHi 

aNALTII 1 

FlOF     FaTTfaNl     FaO«     Fi.l»~T      F4'>1      OF       I'I'^FAnT 

4ia    caaaita   MNfaaa.    4»14tion    aar    »li.i'4a.    4ia- 
caaFT   o/ta   TMC   coNTiNCN'ai    *itip    1*4*14.    .   ru- 
•oalat.    oispl'tS. 
4l>.tal    IM  sir-    '> 


aPLiaRT  ii«iL4Teau 

4NTt>Fa4    r4Liaa4*!0N    »i»UL4*-»a    FNOcaaa      tt^_i24- 

•IJN     ilTCI     4IC    lOCC      . 

40-tsa   t«i  Ji>.      a 


e4LlPoa«ia 

F0«     ITVX)III    «T     4ac4T4. 
OPlaaTION    P»4     SOt^. 

ao-tat    IIS  OIV 


C4LIF0aNI4    JNOCa 


POOO 

consohption 

THC     .^IAh    LiVtLI    OF     VIT4NIN    4    FOUND     IN    THC 

LlFtt  OP   aaTi  LIV1N6   aT   0  c    IS  not   out   to  a 
SPaaiN«  aCTiON   iNOucto  (r  colO  accLlNaTioN.   auT 
iNiTtao   II  T.«  oiaccT  acsuLT  or   thc   iNCarttCO 

FOOC     INTaU     TM4T     4CCOMP4NICS    COLO    ClPOSHat. 
4(V-MI    Oil  OIV.     It 


FOOC 

aiklTaav 


PfSC4aCH    aNO    OCVtLOPMCNT    LI4IS0N    OCTaCCN    usoa 

4>tt   ou4aTtaM4tr[a  coaat.   FOOOi    tcitilCI   aao 

LtaTHCa.     CHPNICaLt    4n0    POlTNCati     P4e«4SIW1>     Cn- 

<ir04mcnt4l  4NO  soil.   acsr4acH.  pciticiops  4no 

>ICaoaiOL(>«IC4L     INVCtTI&aTIONt. 

40-tat  ait  OIV.  }• 


^ 


NI-II 


araiCTiaa 


NCCHaaisN  or  ■C4a  or  nonmct4llic  N4Tcai4LS. 

FaicTiON  4NC  aC4a  or  siNaLC-carjT4L  S4PPMTac 
tuaP4CCt. 

AO-M*   Ml  OIV.    I« 


fTNTMClIS    4410    CH4a4CTf aiZ4TI0N    OP     MTOaiOCS 

aw  complo    iom  PLUoatic  cohpounbi  uscpia.   in  thc 
patPaaariON  or   cot^otlTt   SOLID  PaoPCLL4NT«. 
4»>tSS    Ml  OIV.    10 


pucL  e(u.i 

MToaoi  FUCL  CCLL  STuoiit  or  CLCCTaooc  ac> 
4CTI0NS  IN  aCLATION  TO  C4T4LrSTS.  tLCCTaonc 

H4Trat4L.     4N0    PUCL    CELL    EXSISN    caiTCai4. 
AO-tM    Ua  OIV.      T 


arucL  ecu.1 

tLunoeMBMiatav 

CNCair  coaivcasioN  ncscakch  paoaaAN.     oiaccT 
coNvcasioN  or  cmcnical  CNcaar  to  cwtcTaieaL 

CNCasr.   PMOTOTTPC  PUCL  CELLS  ENPLOriN*  CL  4S 
OalOAHTi  PCL>  AS  PUCL  AMD  CHSSCN  AS  TMC  SILVCNT 

BcaE   lavcsTiaATto.     ptholttic  paoccSKS  p^ 

acarwaATioN  or  acaCTioa  pwooucts  acac  trAiio. 

M  OIV.       T 


aruCL   eCLLS 
TMU«T 

THCOaCTICAL    ANALVSIS   OP    CLCCTaOCHCNICaL 
(NCasr  eoNvcaslON  srsTtas.     aPPLlcaTioa  op 
tLlCTaooc  aiacTic  paiactPLES. 
0*  OIV.      T 


aPuaiCTIONAL    AMALTSIS 

C4ucMT'seH«4aTZ  iacsu4LiTr  Poa  4N  oPcaaToa- 
vaLUCD   iaa«a  paooucr, 
AI>>MI    OTO  OIV.    is 


a    OCLTa^PUNCTION    AMALVSIS    OP    THC    INTCaiCTION 

OP  TaaasvcatE  clectpon  bcah  ■4vcs  in  pcaiooic 

•1T4TIC     PICLBS. 

40-tM  SM  OIV.  as 


aPlMCTIONI 

soNc  paoPcaTics  4Ne  4  T4aLE  op  4  punction  ch- 
couNTto  IN  a  aucuiaa  paoaLEN. 

40-MI    IM  OIV.    ts 


a  acTHOo  OP  svNTHCsuiNS  Miat«a  oaoca 

FUNCTIONS. 

AO-tM   •«?  OIV.    IS 


AsvNPTOTic  aCMAvioa  or  ei*chv4lucs  Poa  4  cl*si 

or     INTE«a4L    CaU4TI0NS     aiTH    Ta4NSL4TI0N    KCNNILS. 
40-MI    MT  OIV.    IS 


THC  4iaa  HioM  acsOLUTiON  nuclC4*  N4aNrTic 


»TltWT«0   fW» 


(TVOICO    t'lM«<' 


•••«■■    •••  9>«>     I' 


C,     ••■PMUTisai  »  n  MB   ri>-«  '>ir«  mo 

CCLt.!. 


■eoctici 


>•    •«    ■  «-v*.  i4.«    f'-i    i;^"!^- 


L«  If  ■! 


•o-t««    •*« 


••<L<*~I  tl 


M  cxactia*  coiaifMriaiM  «  m 


1.  I^Tl.*;. 


i«  rtTifiiwri  or  r*wi  htm  uacca'tKi  vvcvai. 
aaMTaav   lacoiTiKCf  tW'iiM   m  '■«   iiwum   -f 

|tTIM*f«I    MS    «•(«▼    V    BIICM»4MC'. 
Sl>.    M 


caivvMicirv  9*  •iiaiaa  m«ri«i(i  •«  «.   >. 
•  ■». 

ai>.   I* 


•0-fa*   Ml  :....< 


,*'t-    k^*ii 


If  J...    .« 


!•  ra^>   •»-.   MS  en-  HiBiTiTuTio   '-t  »«•<«'•. 
w  oiv.  n 


•maniCM.  «.«•'  •*«€    It  'euNO.      r '1   tnoci   '*aM' 
laM«T  acta   iiKacijti  ia»«atMTiu.i.<   ai  r>.   'i>«. 

■•  3I<.       • 


Mt  •«.a«  m  •  iMe<«  n«c. 


aa  «MH*Tia 

■•auk'l  •■tMirfCD  rea   t>«  aiacc'-r«Mtrtt   '••€ 

>aai.|a|iirMT  tOLuTiOMl  'aa   'v«   •caiwic   r^i*  m 
•OTMiT  «(aii«a«Toa. 


n«  n(a«T  oaT>|i«o  *aaH  *  caaao''   fiMi«    it' 
•   n«MULkr   loniito  a^i  ai  n«  ■oMiwa  •\.   is. 
<•-•••  asa  ai».   11 


iM  iMiUTiaa 

nf   fiacaaT   nraiaco  ra<w   a   caaiM'   iiMi«    •!< 
a   n«an*ck.'   lOHtito  ait  at  t>«  tnaaiva  r.   10. 
ai>.  i« 


a  aaeigratauKMC  nwac    rcc>aiiauc  'm  4(aiuai«* 

-a  laaiico  r\.am  ntLO  it  ocKaiaco. 
'•-MS  nt  9i«.  tt 


(i.f«faoa»*aa  aacxialaa  9»  a«i   "jaaiw    -wii.- 
kcaa  MB  «T>«a  coi»«.t<-tM««i  »a«'i. 


Tiaa 

(i^aiatMttk  ItvOT  9<i  acaoeviuxicai^'  <*aia- 
ad  nata«r  aacA  aoitkCt  a*  MCoao«««  t^t  i<ucc- 
Tiqd  »T  «ai2L«   '»«o*T   TO  Miaauec   »Havi«T   :->«t«oi.. 

9I».     »•» 


••kau  Mllfgai 

•f»M>*     •■)»  'k.^J»l     ••■I 

«44.'oa    ■)«'•    >«  acalt    hC*"^'' 
aO-ia*    lal  -i.'. 


•akatt    MALI 

'»«    :    »•«    ano    :    pal    »«•«.  ^f^.       •-<    r  ■. 

aO-ta«    ••«  1  ;  <  .     >  < 


L.a|«    tl'lLlI 

*a 'f  1 .      •!▼*: «a   i*yc;fi    ^i    '•«*•»-    i,  »v\ 

•  "•J    l»0«»    tfsiia. 

ao-«a«  wa  J I  • .    •  • 


>-i'l     ■«»     •'     »»0    '     ••00<X<3     •     \ar;»*.-'>.' 
C  J«t     C»Cl«. 


-IV    «••€»•'••    tLall    'Itfai.        --<        •«<••>■•.> 
■•*     »!•€•     •■«      !«     '^      »T«0»^«<«f      »,««>«^      .,,,      •-» 

"x^oti't   4»»t«  :i*!»a  ••»  3«"o'<<""»'»-j  i-    ■-» 

'•C    '-ia'    Katl    cacit    .r.t^t    1-ia     •■•.-<•     •-•■■ 
'^^"••aL^'    acMii^o    afluL'f    »«0"    1  •  la  •  i*     . -.-    •-•'- 

I<»     5»     •!■■*»    aACC    "aO"     '■*     "«'!•■  4^      -  «l  •     » a 

it.. 

ta  31  >.   [• 


*t.at«  aciwaacfa  »\.ai':c   La'i<ia-!    aoa-M 

••o^»'Itl.       :0«IOt3"    »0«    lL4t>    a»:..»^«    « 
•vai'lC    kaKIaari    i^tciacil    HIM     -fff-    •    ■ 
•  aAlocil    3/'    latAiliaa    HOtJ    3la"t -r  •    »»»  ;  •«•« 
'■<lf«>«tli    aaTiot.       «'«ttt    a'    «ai»-    .-.-    aa« 
»*«a'fl»    »-)m    D/»    aa'^^l    ■)#      ..3. 
aO-tal    r»l  3  ;  .  .     ,  a 


(•aa-^'l-w    a»    :aa't3    aao    jaac-i-f 
:i!a«»'t«    tt.at*    rilCai    a»'fa     Wja  j»  c  •  I  - 
•  a'f*     :""al«ti3i». 
a».«aa    Ml  3  1  >  .     .  a 


afi«*oacC3    •\.af»K     r  34ll'aur  '  :  3"a     ar-^a     »•  -.      s  ,f 

ao-tat  *a«  :>  I  • .    ^  a 


f«a^-a'(9«    j#    •»«.>,t'-.^     4«4»»:r(    at    4.» 
ia^i:34i    aCtTl^aM*    ■O'-af'    -O'oa    »»^trLf    -a'^aiaa,. 
ao-ia«    §■»»  )    .  .    J  • 


l»aa.^a';'5*    j#     '^aai'l**     'C    •aa'^l'l     c  4a^  1  Of 
•  aafO     ftOaCl     il'ia    af  1^ :  '     '  ::     iraria«T.4     «i.      rf»_ 
•taa'jaf.     r*^«faAa.    W-Xa    a(i;|T4<«rc    a^r      •-^■■at 
->arvX '!•:''    aT    ^r*»«     't^aa  *.»»%. 
4»-(a(    1 1  a  } ; • .      . a 


aO»aiaCCD     ailA^^I'f     »4»(a.a^l.         aCMaMC-     4a»0 
^>»tO»'«t«i'     i«t>.JOf     aaa    -a'ta;au     S'r\t\    K/t « 
•  I    "!"t«C»'laa.     ''•a-a^     a«^^'tit     f    .<•  ja -><  aaaoMt ' 
«'av<'j«a».    4i«    a«o»»a->    I'XMll-     a»^'i^    •€ - 

ao-iaa  laa  3 1 < .    >  a 


.•■acj-alv^    a»ao<aa»'x    aaai    .>a'a:»i:ia4    ^a    n- 
l  at    V     •'a'sa«4^*-I 't     ata«     'fi'f"     !  >»    '^txjmt.     Tj 
/  »X-     :     4"«)     ••«     licl"'>ai4>      «'•!««'-<     ■»     »-.ti    •(. 
'|al4«,      :>acarauo    •:  •-     'f*^aa',.af     "    ^(K»o    " 
■**af     ;-    ac^a^    -c     .■«  •  ^a-    "T.  a  s '        a^^'  .aaa»*irt 

•t^.f'l     •!'-     IJa     .aaa'^t     a,X)iMOai«     (f^af   j    "ao 
^:.■■    5»    <,•!»«    ••«•.    -<a'ra    ro    tioo    c. 
aO-(««     IK  ..•.     la 


\"«f        ••■,      .a'ja^s       *      -"f      laa--     \      ,aa.»i':  -wa4L 
'ri.         •••     •-#      .a'fata.       i'av-,*'        0     '-<     »jaTH. 

a9-tta   a<a  Ji  • .      J 


•-«      J    a.»',;a';-x«       ■      .f     *f-a.  -.^     '.ar-av 

aj-iaa    • <  >  -; ..    ij 

••««(•■.  aaa 

'avt»*.»a'.v«»     ;*a     '-<     ^*j<ia»!,N     i*     \.«i\..'<4 
•«     .afl«a.a«ar    i'     j*<  •  a  •  : -a*     ,        l..^l^:*<r     \'i-'-ial. 
•.,;/:-••       a*^af  ^  ,  .  t  •  *a|  t    af.ja-^at.       «#t^.Mf- 
-fHM      )^      %a<\'<:«iC      ;s'|^%-'      a'        ••»      t'a'--.,. 
a3.|«t     tO«  31 w.        i 

t 

•«•  ' .»«-    Kj»»  j«  '    I  «u  I  •■ai  a  • 
*a  .  a^aaaKf 

-a:*»a:aaa;         •'     ••aaa-     aa     ,(a     \*a     a     a-i**- 
.  Ik,     f  >    ••^  ^-  . 

a3-ia«    ao*  .a 

••AOvjP     3'<IAMi:i 


—  jaaa^    tv.     aa^  -  :  ••*      \t  '       ••     •• 
••  J<'tt>JW<  1.         ;N'fa4(-':»aa     a:'-     a     -j^a^     a*r 

i'aa4^'!T«a     BI'n     4     -a-     af  'af     »»af-'S 

\*  •  .        f  I  •  f  aa.  t     >•  -aiN«>i-i    t- ■  ■  ^     a  •!     s  ■ 

a  *•  ao  >.  '       «.     vo*.     4*.     ' -4-a     •?  a  :  4  '  '  -  %  . 
•  ■?-f»a    Ml  ja 


^aK  •  -     *>.  .  1 1* 


;»>/»      3»Saa»;.t      :  •■     —  ^-a«"»l  •  ,  ■ -^a      -Xaa     »  ..  .  I  a -»«a- 

-#-*     at     aa     »aa(a:^s'a.      ^-     a'-*-.        ••       ta«<a'!>*i 
\'X-:c».       :-aa»a4l'    a«*aff».    fa«r--t    ^a    [t-*aaak. 
Caaac     t*«ftl    aac    -   «wl«  a    -<  aa  :  .  a  '  !  >%    t'aatt. 
t'aa:^.'-    ■)#    jaiaaa  :  :  a  * :  J*    aac    4„'H3a;'T. 
a3-l*a    t|j  ,:,.    It 


aaiar.a.     a» » ia  •    aa~*a     • -,#     taaw.     ".a^i^t    aaacaarn 
'"•fa.         t'auc'^4..     ■a^'-'at     a-ac      :  aC  :  <  :  .J  .4^     attOI 
■■     iA3.^     M-a<  ;  3«. 
a3-ial     111  !■        <• 


•aaovn    iaaa*«BA'ici> 

••H     -  >a^  t  a  la  :  :4' 1  3ai    "^a     -.«     'aatf'    •aja^t^.f     3* 
•     .~m^kC'     I'X  *"aa  IF '^\.  ,^    aal    r-x^ar^     »  ■•    a<     'a-aiae. 
■■«    •0«»<^44Ia    ...altft    aac     rf  • :  .        '-^     »"»»fL- 
a-i'«<*    tLalMt    3#     a     al|a4iiaai4a    a4a'a'X.-»    -aaiaao* 
ac    rmHttf>    la    ft""!    )»    ■  M-i'  m',.       aaa'-xol 
■«•€     laa«l'T4a'lc    a*- 1  c  -    arai'     :ar«afan«a'    -  *  a« 
twf^a*    •tr."'*. 
as-tat   lea  )i-.    it 


tTtrut  00   n«  CLOtco  Laa»  ouct   i«  ■Aaw'}- 
!»— a>iiii«nie  >o«u  >\.4«rt  amo  (>m*i«c«''4c 
*C«iLrt  raaaa  TCirt  M  a   iMt.1.   traaiaMT  »«aauaH 

9 1 « .    I* 


A    e«.9ta-W4CW-     THIa.     lOLAa    •««(■ 

kMiaa  n«  vMOTOCialttioc  ••laci't.f. 


tiftt3«   »'a*iaa'»a    3a    tcait    'w^'-   af'a»3acr3 

•\.at»ICt     a-     aoaaa     aMT     aT     f^laa'f-^     'f^^^aa*     af  1  . 

40-tat  aaa  3 1 » .    i  • 

••kiaa   rata   latTvaa 

aiapoa'l     aao     ^aaCIaa     ft'ia^         ,,■     aar'     aa 
a«»a04CH    aaaO    .  4«0  1  »•  I  . 
ao-tas    f*  3  I  •  .     1  < 


aa     aaa.'tlt     :t    ••ItCa'l  '-a 

ao-tat    tM  0I«.    II 


aa.aarcj     :  a*,  jaa^v  f  '  *    »<     -a     3<t:'a"t    k»^ 
•  aa.laa     -);'a|ac«acr     tf't     aa|     t'jTIfP. 

a»-«a«   aTT  }: . .    .\ 


-*0«3*«a     3all»*(X'44«     3a     »OC^     •3^.  *     •  •  t  • 
•  ac    tla4<.l    'a»i'4i.    -a'-ooft    la    •       .     -    •«  a 


M-IJ 


a«c:3(?    aliii^f    aaiTlmAl 


•  3».'a4«     a«£  4a  r^wa     •^af  «.<^«a»  aoa«     ~*     as     . -a  a  .<1 
af  a     'a     aa'f^aaa     aa  l        •■aft'      "la'f-         s     as     I  i  ••  a  ■  - 


OOI-RD 


>CMt4«.    ITUOa    TO   MTtaaii 
»«ttiuac   •aPloratautaC'r 
roa   a   aivtn   laWT  roaci. 
Ao^aa  lit  01  > 


C     AT    *MAT     4T<MaVH*a|C 

aacAKOoaw  •eu.o  vx\m 


••uiou  ■■•tut  k> 


at 


a«Aa.«tIi    0»    altSILI    Laia<Hl«»i     T|ro>'    flc't 
la    >4LlcaL    oait.    LauaKM(«t. 

Ao-«ai  laa  di«.   ii 


aaulOCD    ■IlllkJ    »<■ 

>at«>Aa  raCToa   coiiccfti  ton    T(iT|iaa  C0ia*(.[i 

«AN/aACHIi«    ITITfaS.       FflOiaai.    tua-tTirta 

9(<rL0*a(«T,      iTiTtf   •(  au  I  at  Mt  NT  I   aao  Mu^aa 

fWO««a>KI.     CAPAalL  ITIIt.     aao    LI"ITaTIO^«. 

4«-«a>  4>a  OIV.  t> 


*I«toaia«L    tusiTtTia    TflTiaw    roa    tACLIITIC 
"ItliLt    aae   ITACI   ittTXat.      irrtcTt   o»  Mir«4ia 
>«woaaaaci   oai   irtTfaa  at  •*  oa«A>ac  r  ,      (araaiLITT 
0*   rtatoaaaii.    to  ntovioc  Aiauiato  >CKraaaaMCt. 
Ao-aaa  »4j  ot>.  ii 


aitliLt 


alloi^acc    TtCHMICAL    roatCAtT 

A«.taa  lit  Ola.   ij 


••uiacB  ataiiLi  Taanma  traTcat 

"  I  OH-*!  arq—AMCt    »•«-<««   aAOAi   ITtria   airti  a 
uo.#T  •aaAaat.oiOAL-atrLtCToa  antcima  Foa  ait- 
Itkl    AMO   l»ACI   atalAacaii    ulc    l«Tt«xo  'sa   «aOa* 
rcMo  i«atuat>aaTi  c   •ittiLtt'.  taTtLLirti  amo 
OTHti  i*ACt   TAaacTt  AMO  'oa  ituoiii   IN  aataa  aan 
•  AOio   airaoaaoMT. 

r«  Ola.      4 


MiaiaM  caai«taiiM 

a   aiAwiAt.   or   iTANOaao  aaacTICC  roa  MuatAN 

FACTOai     IN    ai|t.ITAaT    VtHICLI    OCIiaMa 

Ao^aa  iT«  OIV.  ta 


■•uiAaet 

aaiNiaiiziMa    IMITIATloaa  MAZAaoi   THaooan   "aoeta 
t(LtcTi9N  or  HATiaiai.t  or  rAaaicATioa  roa  Mian 
(•KaoT  aaorCLLAMTt. 

AO^at    4T>  DIVa     10 


«MiaH  awtiB  aiwToampwT 

uac  or  TMc  raaw  toac  as  a  atrcacNcc  linc  ta 
NI6M  iKco  rMOToaaAPMT  oartiMU  (ITm  a  aoTATlwa 
Hiareat  rRAvlaa  CAMCaAa 

ilT  oi».  t« 


•MOHireeM  eoMa 

OPTIMUM  aoarcuat  or  olass  riaca  aciNToaceo 
Mot«rcoMa  coWa     aotTcJKiMs  roa  a  total  o* 
>-k/2  Mat  AT  )M  r  mootjceo  •  ttTitrACToar 
cuar  ctclC. 
A»>aa(  t«T  OIV.  14 


aMCAT  i«t»i«iia»»a 

■ituLTt  aaciCMTto  roa  tmc  oiatcT-TaANsrca  ttp« 
or  cAt  ruaaiMC  rt.aMT  (jicmam«c  McaTtat  ktn  tent 

ratLiHiNAKT  MLUTiOMt  roa  tmc  rcaiooic  rti*  oa 

■OTABT    ataCNCKAToaa 

Ao-taa  ova  oiva    a 


•MCAT  MMOucTiaM  iaiaka«Ti 

MOac*lNirMi|i«.|Moucco  NONtaaivcaiiM  tmcmo- 
acNttit  It  tMoaa  t«  ac  acLATco  re  iNcaCAieo  r4T 

OtIDATION     IN    COLfr-aCCLllUTIKO    4NIN4(.la 

40^«aa  ei«  oiv.  ta 


uioae  aitaiLi  raacama  iTiTciia 
L«aaT  tauaaca 


ACCjaACr   or   tl«aLI    iraTioa   Taacaiaa  or   a 

•IltlLtl    LIAIT    tauAatt    MfTHOO    IMPVOTtO    TO    riMO 

(•aoat    IN  rotlTioa   aiio   vcloci^ti   i«aoat   aac   vtav 
Laaac   w^%  Dorwi.l«  data  Art  utto  out   to  3caiM(*. 

ACT    CAUKO    tT     T)«     tCO<«TaiC     CdNrtauaATIOM, 
tit  OIV.     II 


uiBta  ataaiLfa  iAia>raa>4iai 
aukTiPLi  aanariaa 

aaCTMOOt  roa   AiaAt.Tiit  or   mul t i -«ua»oic    tTt- 
Ttati    »AT0rr   ruacTloaat.    aootLt  roa   irrtcTivt- 
■«tt.   cotTt.   aajLTi-^uar^it   alttiLl  roa   aia  to 
aia   AW   aia   to  taoiMO  coaVAT    in  linitio   aa*. 
II*  OIV.    ii 


uieia  aiatiLU  iAia-ra»ak«w*cii 
••jLTirLt  OMsaTiaa 

•atTaaoot  roa   AMALvtit  or   Mui.Ti-*viarotI    ivt- 
Tt"ti    rarorr   ruNCTiOMi.    >oO(Lt  roa   trricTivt- 

•«tl<    catTi,    aiA. T I •'uavoit   niiiili   roa   aia   to 
aia   aMO   aia   to  taot^ao  conaaT   in  LiNiTto   laa. 
lia  OIV.    II 


uiais  aitaiLii  I  atM^Aci-Te-auvAci  I 

acLiaauiTv 

rAaa^TiB    ttTiiaATioM    roa    C0aiTIa>i>OUIk'    aONI- 
Toato   IvtTtati    KA^oa   ititin  CAraaiLITvi    NOoaL 
or   aTv.A«   iTtTtai   roaauLal   oe«l»fC   »oa   tatcirit 
•  aaAaCTiat. 
ae-taa  4it  oi«.   u 


'aTiauC    CMAaaCTtai  tTICt    or    0^at..CMO    TMlca- 

•  a«.t.lD    Crv.lNO(at    tMOt*    CTCL.IC    INTfaMAL    rarlu^M. 
1.900    TO    lOO.OOO    CrtLtt    To    rAlLuat    IITta    tIANITta 

•  ario  or    i.a    to   i.o   aT   aaoaaiNAt   ticld   itnc^th   or 
14O.0OO  »ti.     irriCTi  or   ai;Tora(TTaa<, 

AO-aaa  %»n  oi>.   it 


•aviteacovct 

•lAViaATiaM 

Tiir  NCTMoot  roa   ti>aa«.i   tcaati   9r   vatooai 
iNTiaaaTiMa  rati  tvaot.    "t a mmi nr >it  or   Tiac 
vaaiaNT   oairr. 
aO-fOi    tot  Qlv.       I 


IC 

trncT  or  t^aciM*  acraccN  tanocn  TMaet- 
BLAoco  •«LieoeTta  aoToat  on  Tt«  vcaTicAt.  aw 
iN-^AMi   tMCAat  THANtMiTTto  AT  acAB  aoToa  Hua. 
OIV.     « 


•avkicarria  aerOM 

ttaarrt 

•«AtuacMtNT  or  aCkico^Tt*  aoroa  iMarT  loaos 
uaota  coNTaec  ctclIC   thin  VARiATioNt. 
I      Ao-aaa  aaa  oiv.     « 


•MCLiearnat 
Acaeenuniei 

■CTHooi  or  mcDICTiNa  vT0(./tT0i.  AiacRArT 

CHARACTCaltTICt. 

A»-tai  or*  OIV.     * 


•MALLuemoacMa 

TH«   trrtCTi  or   o«uai   on   »<t>ical   rtaroaatAatct 

IN    ANINALtl        THt    llOLOaT    or     lATfa     TOalCas't     IN 
»jai.tTM»c    COaiCtMTaATIOaitl        toot     T»ooaa<T»    IN    riTcao 

TOMNic   saoaii    aac   Txt   irrtcT   or   LTtcati;   acid 

0IlTMTv.4«I0f    V    trlaaaiaaa    TlNt     IN    Aa.aiN0    alCt. 

AO>aaa  tai  oi«.   14 


anAMOaOOKI 

a   tuiot    '0   TMt    IDtNTir icariON   ar   planti 
Tarn.    -can.    anO   taaiusi    rouaaO    la   cuao»f. 
A».iaa  lav  01  v.    14 


•MiaM  ii^aaivc  amuwiriea 
tTwaact 

tTat it-lTHAiN  CMAaAcrtailTict  or  t>«LLi  and 
HISH  iiavotivct. 
AO^aa  •««  OIV.   II 


ITatlt-tTBAIN    CMARACTtaitTICt    Or     tKLLt    AHO 

hiOh  tirt.0tivtt. 

uii*%*  aa*  OIV.  22 


Tt»"lNAi.     'OaiCAlT 

■  at(.    cat.lroaNla. 
AO-taa  tta 


aANoai.    roa    aaTHCa    at^    roaKt 


•Mian  tawo  CAtvaaa 

utc  or  TMC  raA«<  coat  At  a  acrcacNcc  linc  in 
•<iw<  mto  rMOToaaArHv  oaTaiNCo  iith  a  notatimc 
■laaoat  raANiNa  CAMCaA. 

AO-tat     IIT  OIV.     14 


(VALUATION    or    Tl-aAL-lMO-lV    ALLOT    ttONCVCOfW 

lANOaiCH  rANCLt  cx^otco  at   looor. 
AOaataa  rr*  oiva  it 


T««  crrccTt  or  Moaiaoaicta  icmial  TiUNia«.*NTA- 

TION.     ANO    TMTMtCTOHV    ON    rANCNCAt    TaANm.A<lTSt 

Tt«  rrrccTt  or  alloian-inducco  eiAacTci  and 
rAMCacAt  iNaLaHTt  on  acooo  c)«nitT«T,  and  thc 
oanaac  to  Tt«  cmcrinc  rAtaeacai  raoeueio  «t 

OL-CTMIONlNC    AAC    tTUOlIO    IN   HAHtTcata 

art  oiva  I* 


•MCAT  attliTaar  mlwm 

OCWCLOraWNT    AHO    tVNTtfCtlt   Or    tI-0-»    MUM    TCN- 

rcKATuac  KCtllTAMT  roLTNCata 
Ao-aaa  rr«  oiva  1* 

••«AT  raaawta 

NAit  TaANtrca  crrccrt  on  a  jct  CLOaM  TaNaCNT 
oa  MOMNAL  re  a  n.AMC  auaTAcc  Ate  iMitAOian  out 

0\«R    IT    ItALL    JCT  I  a 

A».iaa  **a  aiv.     • 


a  tiNVLt   iNTCaaAL  i«TNOO  It  ocvCLoaco  roa 
CALCULATIONS  or  MCAT  TitAMtna  *ATt  raoN 
tiMiLAaiTT  aotwOAav  latc*  cauATioats  iitm 
aaaiTNAav  vAatATtONS  or  rvuio  aa«ac*Titta 
A».taa  aa*  oiv,    « 


CAT    TtUNVCa 

Acaoa*LS 

cowvcasiON  or  mcat  to  tLtcTRicAL  roaca  av 
HCAMS  or  A  cMAAaco  Ataoset. 
ta  Div.  is 


aMCAT    T«CAT1«irr 

(VALUATION   TtSTS   Or    is  trotT   aAS   mTTia 
coMrotjNOt  aCLATivc  to  rLO*  nM^aTicsa 
Ao-aa*  ita  oi».  1* 


•VLicerrca  aLaeta 

(rrtcT  or  s^AciNa  acraccN  tanocn  thwc- 
BLAOco  HCLicoTTca  aoToat  on  tmc  vcntical  and 
iM-*LAai(  srCAat  TiuNtMiTTio  AT  acaa  aoTO*  Hua. 
aa-aaa  vn  oiv.     • 


•afCLicartu  acaou 
Loaeina 

a«AtuiiCNtHT  or  MCLicoTc*  aoToa  SMarT  loaos 

UNOCR    CONTaOL    CTCLIC     Tai*    VAMIATIONS, 
AO-t**    •••  OIV,        « 


•MUHAM  cnaiHCtaiiM 

CONTaOL  ACTIVATION  In  AIRCaarT  CeCKPITVa 
TOOaLC  SalTCMCS  ANO  aOTAtT  SalTCMCta  eONTNOL 
COM^CIirr  AMO  LIWI  NULTirulCITTa 

Ae>Mt  las  OIV.  la 


acsCANCM  rao^otALS  ro*  rcatONMCL  suasvsTCN 

STATC-Or.THC-«aT    AOVAMCCNCNT    IN   BALLISTIC    ANO 
sracc    SrSTClat. 

ao>a«a  asT         oiva  ts 


HUNAN  racToa  coMCcrrt  roa  tcstinb  conplCo 

NAM/HACHIMC    STSTCMaa      acaSOMNCL    tua-SrSTCN 
OCVCLO^NCNTa       SrSTCN   aCaUIRCMCNTS    AMO   HUNAN 

rcaroitNANCC I  CA^aalLlTlcs.  ano  linitationi. 
•a  OIV.  fi 


•MUHAM  cnaiNuatHa 

MMICLC* 

A  MANUAL  or  STaHOaao  raacTicc  roa 
racToiis  IN  NiLiTAav  vcmiclc  ocsibn. 
?«  oiva  ta 


•MUM4M  cnaiMBViiHa 
«i*MTi.ctaHca8 

orcaATioN  or  ausH-auTTON.  tomcc*  amo  aoTAar 
s(iTc««s  ouaiM*  aciaHTUstMcsSa     lcast  oceacHCMT 
•ITM  aoTART  aaiTcM  amo  aacATtST  iitm  ToaaLC 
saiTCHa     ausii  auTTOw  soitch  host  aaaio  in  aoTM 

!•«    ANO    0-«   COHOITieMt. 

Ao-aM  ta*         DIVa  la 


aaour  orNAMict  in  HUnaCRa  thc  racAa  coviaoH- 

NCNT    At   AN   CWCailCNTAL    SITUATION    IN   DCatVATION 
STUOICSa       COHTIIAtT   BCTSCCN    Cr^CCTS   OT    CtTCMNAL 
OCMAMO    STACSt    AHO   MUHaCa    DCaftlVATION    SncfSa 
STABILITT    or    OaaANItATION    ANO    AUTHOaiTT. 
AQataa   *U  DIVa    ta 


•MveiuTca 

raoTON 

CarSTALLIMC 

acHAvioa. 
.    AO<M*  BM 


TIC  BcsoaiANce  sruoics  or  *olt. 

UMANIt^    OXIOC    MYO«ATtS.     CHCNICAL 


B«AtuaCHeHT  or  thc  hcat  CArAcirr  or  cuincoii 
a.*Mao  acTarCN  10  ano  100  ocaaccs  «. 
Ao^aa  *t>  OIV.  15 

•MveaAULie  trariMa 

A  rLUlO  AMPLirit*  It  a  rNCUMATIC  OCVICt  aHICM 
HAS  NO  MOVIN*  MCCHANICAL  FABTS. 

Ao-aat  sTt  OIV.    a 


•MVOaAXINIt 

occoH^etiTiaH 

CATALYTIC    OCCO«<r«SITIOM    OT    MTOaAZIMC.        TMC 
MOST    PaOMISIMB   CATALYST.    tlaOCCa    T>>1S   alTH    so* 

rac-acoucco  cobalt  on  a  mcsCLai^Ni  sorrnaT.   aAS 
CAPAaLl  or  INITIATIN*  occonrotiTiON  at  at  c  ano 

»t-STAaT    AT    SJ    C. 

Ao^a*  aa)  oiv.    4 


•MVOMAZIMCa 
STNTHCtIt 

CMCMitTav  AMO  STMTHCSIS  Or  N-SULriNTLaalNCS 
ANO  N-SULriNTLANlLlNCSI  CHCMICAL  aCACTItwa  ANO 
TaANS>tULriNrLATIOM    aCACTIONS. 

Ao-aa*  vea  oiv.     a 


•arveaiecs 

STNTHCSIt  ANO  CMAAACTtaiZATieN  Or  MTOaiOCt 

AMO  cofaTLCi   ION  rLUOaiNC  cOMPOtjaiot  utcr>iL   la  thc 
racrAAATiON  or  coarotlTc  SOCIO  aaoaCLLANTt. 
AO-taa  Ml  OIV.   10 


M-iS 


*!«■ 

t  tutmtmtm  utim  rMaca.  i.*»«i 

cau.ccri»ci.*  »«•  ettiet.'. 

ai«.   )i 


'•0-11..     '•0-l'»«<     i.H"'-*»»     »<J«    ">•     ^.J«C-.-~  as-t**     mT  Ji<.     »• 

CaiVVfl     aOoaLi     •'     «»l.Xl'!tl     i-.**     1»     TOO     ••     Mv 

ttmmt . 


••»> 


c^et^' 


Ii 


TIlJl 


.■■■««IHO  ■OTcarriM.   rvo*. 


Lirr 


III    •    C*»|T*Tt«a    T\^aiV,     •'    •t*«IWlT     >*tl     tMcft 
BIO.        • 


lOaiUTIOH     la    •     ITtTfa     firx     •■><•- 
nilawTIM    •»     IMIIATIM    •VTnTIM.I. 


acTiaaa  i«  ■■l*ti«m  r«  c<TM.'(Tt.   tk<cT»on« 
■•TtaiM..    MB  'uci.   CtLk  Mtiaa  ^■I'TaK. 
9I».      ' 


•ao-li..     '•l>-t'«»«    lI*"'-**!    »/-•    ''" 
'>ao«AMCc    .»»oa*'Ta-i   ■•»•€ "aa^^  ■  \ '  i c  t    . -v^ 


4*.-M«  r*! 


}l > .    II 


••v*0 ▼**«<. Mile    *««    r9«Ca««I«    aaf*!    ««l*^N«:*<.I 
'»■     C«<»aO«.     0»     l»caf'!0«     0»     '»y«->«1»-;-      ,^ 

•  a«f aocx'iccao*"!-    -o-ooMti.      •»   •!»*•    ■«•-««. 

'9a   a(>K«:Na    •.<    co«<t»'»«'i»    ■)•    •-..^••)»-' 
luwi  um.    Ta  aLooo.     I'tc^i  9«   '*«    •«•«•>«   «*%'f- 

•  •   '•<   >T«oiu<«    3*   i<iain«>.    -qaii—t. 

(I  31..      l» 


"Xj«a    M  > 


-*«*l««iaL      .>aCI»'»    «'     *»IC     '«     »vJCI*Tm1     *ao 

•    _     5a'»»«» :  i  »  '  ;  j^«v    •!  >   I  •<  ^r  «•' 1 . 
AO-taa   too  3 ■ '  ■    J* 


•  I  <n\^f*  1  tt.   aiHAaCM 

I  :  «A.  •  *  ;  tM     j«      ;»*Oaa*''Ji»     kmr     Df  C  :  1 1  "»••     l"!**"! 

•  l   n^ii-an   •a«c'::t    rx-i"!. 


:  *oc -«•  -  »«'-a*«  •  z    :  at  JO* 
•  •fc.fj     ■  «•<  •    ^a  x^.A  •  . 
*o-*«i   »■♦«  : :  • 


iTtaa   WTiiivak 


»i».iai"   o:i'ai»i. 

'•^A.I'     M(ti«.*M). 


:i»ja««M'»    afatK*..    I'l't"«    •■«    iauc«'!»a. 

•  -"«i«'l1«     -•     tO^II'IOM'     Cl*»»'»  IC*'IOa.     "NO 

:;  I  »»«aia4' :  "a*.      ^!"»iaa    ia    ic^^oxl    ":    [.•■»a*4- 
'■ja    :ia'tai    i»    3«'*     'a»"»":  1»:  >•    ^Taei.        •tT3- 
"*MC     :«€<!■•.     »«»»a«c»'«a.     aw    :X)la«     !■«"> 
"•••*»r;     'aaf    »1lI». 

40.M«  «n  "I  I  • '   1^ 


01  <. 


*T«>ic  eau.i»i*M-     n«  aaaaLfa  w  tcf^'aoa 
lacHMMl   ■■■■«<  cau.iti*H  MS   lavti'iuno. 

C«kCVk*TIOH    •*    T>«    aCTMOD    9f    ait'MtO    (a  .<  t 

•i<«t  tiaaaiit  wicm  aaMi  tucn.'  ■!»•  •  f- 
•taiacirrtLi.'  MtiaHiacD  atiowatu    la   na«   a^aMt 
•.(   r«   w  (tv. 


M«   MM*    TO    tT«»t    rM«    MIWTiaii    9»    H    tr    rt 

UjU^mmt*.     IT  •*•  iwuaTU  naar  at*  •«•■  a* 
a  MS  »mmtm»  m  mc   MWact   or    n«   CkfC^OM 
*i«  t  »•■••  t0  »  tWi   ««ll— in    la   n«   CLC^'aooC. 
HIMPTian  •»  a  rr  n   i(  t  riaar  Moca  a«tcM9M. 
i<«aiTTL<i«i(T  waukTte  r«a«  n«   ncomo  "m"  v 


aO»«  II  >•-•»«»«    «'ataa--     T*     :-|     "Ttt-     -J     ..I"         a^r^a^.K**.    MUL'lli 
4a«    LJ«atC*nO    K*»actl.       a(  a  kyar  ^  «  ■  1    •«  •<     "i*^ 
a»    I    Oiavt^MOT    Tii»»a«Tv^«l.     -I.     -»•     aar-    .1^     ■  -tf~t^tS    MC  J^ « 

>a    (ULI    a(.,tTlC.    •».*I»IC    'l.a.        «air,r»^    "vat' 
aau   ^waaicato   i«TM.    ttjirMCI-       ai.^    xvaat^a't 
:«)IC«t    »»•*»    Ml    f»»tC'I»t    -MVaa    "o»'    a*    • 
'L-IO    >l    l€al»"^^l^    ■a'^a-a^     J«    •»«■:-     '^r     •  I  ^ .. 

tcitx- 


•Ta,%*4.i       I'la^    «-)aaao 
■f*iii:-''-    T    a    :->o^a*':*f    aai»-*ac«!a»    «»irfa 
' -m    -  1  »#*->^**.  1  '  *  ■    -I»^-»^fl-    a^«    ta^    -w    ^4a«c 
^■X  -a* f    :Xl»C".  3*«<- 

ao-«*«   r«t  ^ :  • '    It 


SCP'Maa'rOa    aMO    l'a«tut    .a.W'     4< 


•  ILa.l«lliMT|a 


:'li»i    .Jigoma't    'ja     -.^     -l.afi       a.     "" 
'  L^^JMIaa*  latt    caavairac. 
a».«M    »a<  ^,<       11 


*   fVL' 


ai<.    IT 


,«i«Taic    ICCMMIaui    uait*   •   aoLMMaa^a 

re  tTv»T  n«  Miwiaii  ar  ^  it  rf 
t.      IT  aM   IWICala   r^ar   mi   aoaa   o* 
•<1  or  THt  ti^caoM 
O   la   r.<   iLI"*oo(. 

M  sr  a  (T  rt    II   a   >!•*'   9aofa   aoc'iw. 
:M|irr  wsuLTte  r«««  n«    mco>ci  •-)aa  >« 


I  'aaaM    'ua(  t . 


^1 » .      • 


a  m  anK  a '  ;  «i  II  *a«  Ma'IS  »  a  i.,  ;j«  • 
*0»lf»  ,l'ta«Tum  3«  <«»a-|i»a,««o  «'f>taa 
•*tc»<»o»e3»>  ;o»«ai»«  '•<  "faijo  •••..mi 
IM  >1'-     «' 


LV«II 


n«  .iimamn  a*  km  •'  uktaoOMic   aato**- 
riMi.     t^tnKltM.  waotMraii  aiTHoo  aao  I'a'icic 


iia  M*ii 

avoaaPMaNl (  miPiMgco  aaon  m  anc^aoata  !•<'• 
la  aat^  aCT*»t  MMt  a<toii  to   'o    isoo   ;'<. 
SK.      a 


M    in  UU«oa   M'a   9<'*'. 


«   K(.'-«iaiCi 

MtgPM*««t  f 

tmjmf  «.M  I 


MLuTim  OP   n«  CLt;Tao«ai. 

i««    It  'BUMO*      I'l   (Hoca  'aoai^ 
««Ct»    iiw    'la»    tan    "1 
tl    tJiP»»^llT|4>.i.'     I!''<     -lal. 
St«.       t 


BUl«a 

rB».|ll.  .  TBa-BTM*  klBx'-***  BaM  'OP  .auM(>la 
CSnPLII  IBBtLl  *T  •CkBCfTltl  •«!•  if.OM  •''!((' 
DC*l«a    «•   attULT*   BP   PIBBT    M    tMOTf    ar    a<<4a. 

CI    UMMMTBav't   wrPtaaMO.ICICl    I900    •■>. 

oil.    IJ 


at»T|D€»    aat     I'uOllJ     :>    atwa'!>»     •;     •  h»  :  a 

iarfa»c»i*«  •  i  ""   aac'taiai.    'ti.^    ai^aaawt' 
'.«ia    a(<calt*>.I    uao    iaa(<«aii*^r    la*-".<':»< 
•MABCI    4ap>    *^ia    acaC'IOH*    al'"   C«^'<«>    "<    '  »* 
•  ari»-la*aLim.(    tioa.  3«ica«.>.  •    *<  •  I  •<    fU'^* 

••-taa  •««  3i'.    I* 


Ti0fi    Ca^**.J«    n)    aolslaa.    Cfa'aac    aar    'aa't* 
t.«MlPtaa    »aO    C-iatH    ^n.a'\««     •«    "Cil-a. 
taT9nai.M'. 
>»>(«a   •  1 4  .1 1  • .    .  a 


•  liacalt 

CBHPU^BS 

-l»«-i^tO    aOCJlta'    •«au»a4.i       ••»•»    'oaaao 
•taHBItl"    5»     a    c!>oata*»l»r    aaa-^a'-ra*     aM't" 
'M    a  I  «n-«oAi.  :  '  •  '     -r«~-t»t«-'    •»•    la.      i#        <  •<« 

IB   BBB    MB  :>1<.     Il 


>«1> 


OPCaa'isai   y    aa    laoax'ixi   ao- 

•  »OI»».k'    aai»l,«    llaaiwa    IM'l"    a«;     a«    4- 

allAa.    aABMB^IC     Ma.O     t't'f".        *>«  1  '  ka    aar 

I'auc'llw    3f«aii«0. 

a».«aB    MJ  :>:•.' 


•  nauBTViat. 


Til 


atM««.'   lIV    •Aa.aacia*.       '•<    •aoPt.c 
aUIBHIaa    1^«»TI0««    -O    I'a-IOBi    'ja    -.» 

CtM    9P    a    «I»«a    aaofaia*    la    "^    >a»aa'|i 

rMilscaBO. 

ao-taa   (It  3  1..    la 


«    1« 


»    l..a.«  '    3*    Ullage     ..^jaaa'.^..    :c^.r«l    la    '.* 
1.     lacjriaai       -.■I'Ja--    aaoa  .*• .     a«ct    ir-'^aaaMtc 

-  ■  »»a  :»,   •  :  ,1*  .     "ail     ■)•     wa.fcft    aaC     ^(Ca    lafXJPfi 

topjtc-    -}.f*^a<'    afavjaaat^    aar    a.»»»la<»i    atTHOn» 

1»       oianjiai.a'iM.     aac     »..^ao«'. 

aO-tB*     ia«  II'.     11 


l»afC.l    'W     .a*:«a'*ra.'    aid     lOaB  .  >a .     iwCaTltrfS 
aa    f»»;a«':-ai.     tiat    k^c       '«*CCJaac:C»    3P    I  a .  f  a* .? » 
:a    atar-kaaaacf     Ja    •  a  %« 1    a ! '«    .a«-fa»ala    >j.Cf>a«». 
aoMf.aa.     :i<ta'l.tl    irat:*:.*     ;a    .H«     ->la<''l3a    -4* 
Ct'!aa.t<    ai«J    aatx^'    1»    T I  »ra«»«"ac  •  . 
aO-tS«    Ml  3  1..     <• 


raAPCS  01  ic  rant 

-li.^ia«.ra    aM>    tuBaal...  latrta    aa<t    aBCC'<fa 
-t:.aiia>«l     'aCLjOlaa    "«•    l.fC 'ao-aaa^'lr    -it'lC- 
•  I  J*.     'f--a:XJtl-     a-'liCl    a^^aOMfaa    a ->a    M 't '  T  3« 

aa».    ;  :  a  •  ■  >•  .     'a*a»a!ltl5a    ,  ■  Nt  1    aac     'aaNa-.  I  1»  I  0*1 
.     .ar     -  ^4»>ara'l. 

t*4  3  ;  .  .        a 


aO«a.arf3  ^ '•«Ct  3a  iwaaAtD  nc  .f  C  .  1  1*1  •  I  tm 
•  X.O««'ia|  aac  ••'"  3a':'a>.^'  ••.»»»!)  "»ma.«<j«ji 
'■.»*.'Cr»«  »kA.'*.*n  ai«  t;a«Lt  'a»».a^  ai^lCOa 
ax'a«*'iai>  i^^aaat'  1.  1  aa^.  aB  I  .  I  •  »  la  ^al'j.Bu- 
aaa .  aaa:  law  *-  •^oi^-riat. 
ao-ipa   «*•  d:'.      • 


•  lavaaato    »Il>B 

'a.taac'ioaa    a*     1*    aaijla'ija    •  I  ...    13*K 
;a.t.4a.«>    3*afaotaCI    TP    ••<    aaCta'lOai    ja    ...la 
'.^'l    3*    >;'    Oa    aaa'ICLi    liri'    aa^lavaa    'a    t.« 
.\     •*     »a    a;'ao*    •(•lOai. 
a»-IBB    9BJ  3  1..     1) 


•  IV«AM0    jpTicaa.    aanBlaa.* 

ac.aaacio  4 'noot  oa  lapaaafo  OCtc'IVa  •!'" 
aX-a«.Ta(  aac  ■[«•  OPttca».fc.*  a\^i»fo  aMo«a.aoaiti 
•a'«a..cla«  K».».*«.l  aao  tiaaa.1  ca.tta^  llLlCOai 
•  x-.«'tati    it^aaatr    »' 1  a<jt»»  u  .  ..    ^    i^ttr^.tu- 

taa       aan    taMu'ta    aaKUPvaOai. 
a»-tBa    44«  31  ..       a 


•  |i»«*a«S    BPTICak    BTBTtPB 

>!L..I'«.ra    ajc    tajSalL.  lacna    aavt    aCCCiata 
•tc—ilBuBt    laCLJCiaB    <«•    iLlc'aoaaajx.ic    -i«Ttc- 
•  !  ja    .fC^atBlO.     ••..lie*    a.*.aOiafaa    «->a    -i*.trTOP 
*•»•,  ::a»l  3a..     -aaawir  til  ja    wra*!    aac     'aa.<ia  I  Ii  I  (M 
.  :•«    ovoatfa.t. 
a0-IBa    MJ  31  >.       » 


ac.aacto  at'>«0»  3*  ..*aaatj  •if'IC'l'a.  •  I  Ta 
aoa.0a4.tai  aa«  •!...  OP.lcaci..  a.ji8PtO  a.irt la^^jgij  1 
••'•a.":i'«  lutaaaATf  aitf]  tla«a.t  ra.l'a^  a  • .  1  r  Oa 
•  ■X'S^f.fali  li^aaiaCO  iti^x*BIlI.»  aa  ^a^'u.BU' 
»*»  ■  aao  la  M  u  ■  lii  a~o  l^vioa  t . 
ta^a^*   a««  j i . .      a 


aiwaaato   a»o.OBaaP«T 

a     .aa^WaTija.    II    'alifa't-    .  •■    a    i     1  jr 
I'.ll.    ^I'raa'^l    o*.    .<*a-laraaat  ■-    s^r^.* 
^»l'.a     %' .\».     .j.ia:*'^    '■.'     afa;.).-     ;9a.-t->^ 


•laaaaatr   aaoia.io^ 

'aCMs'a'l.*.    c(3a.<l"aia<,    '~t    fia"lsa'l'>    as 
f.aLu*'r^».    ^     10«€     aaa^Lf     'laCi     ?!     aa^I*'':).. 
-f  a  l^<lt  «♦  N  ■  a  .        44.  IC    r*     l-'iaCl'     ■  •■    '.t     ar     a-;^s- 
^„  ;  '     -tf     *a  >ac  w^..«  a  :  C     aacla'ivl     -.f  a  •    a.iU".''    •  1  ." 
•  -»     j».a«r    'l.>    a.    '-«     ■aca'^aa.v. 
aO-tB>    *«1  3  1..       2 


•  I<«<aai0    atCIIVCBI 

•U-'.t'fa     aNL     li*-l  w.  laf  Tta     aa.r     aiCfr.fa 
•I.-aI>«l     ■atLjrl'.^    •*»    tLfC'al-aiar 'I'     ^ftc- 

•Iv.*     'tC-cs;-*!.     ^-I'li     i-afaO-fva     a  3«     -.f -C "  3« 

*»av;:a"^s.    •aa'.vaaiJ*'    .  '  a*  1    *aC    .aaal"  1 '1 1  J** 

.    •  M      'mm  ls#  N.  S  . 

aO-IBa    »aj  -  1 • .       a 


alwaaatc    icaWiINa 

•  •aa'.l..a.  ;  ja  I»  aaiMs'tS  OS  a  •  .  1J»  • 
%:.ll'  .!'!■*. ^l  ^3^  ataa- li^aaac  ^  a.«L.aa 
\^:.a3lC-^a.  CJ.iaia*  rnf  ar  a  ;  >.>  iaa.-i>^» 
aO-tBl     1>4  : 1 • .     2^ 


aiwa^afD   avfCVOBCOPT 

a    aaa.ca'l    '■«lll    W    '~*     lapaaalD    IFfCaolCOa 
3#    .I'na    aNC    atLa.fw    C3«ao>_a<;l. 
a>>IBS    111  3I'-    >* 


aji^aaaio   tatc^OBCOPT 
BiBt.  to«a>a». 

a     ••asV.aMJa     11    aalMS'l.    OS    a    lulof     '3 
10.11'    .'laaTv^l    0»    •«*«-li*aaac~    I'f^.  aa 
itc.aoicoa-    C3rt"ls»    .■«    •tai3'-     l)«.-ia«l. 
a3-tat    IM  31..    11 


■  aa>'S<;     •■«l    aaa     l^l.-aoslC     I3,l»a«s»        a-- 
-«»•■»■    aoaaaiO"    aull'aaCf     aaC    afln'aNTt     '- 
'  .*.*.jl    a  .  'a'a  ■ 

ao-taa  aia  ^i..    i* 

alaoaaialC    BuacaMCO 

c«*a*c 't"  1 1*.  10*.    oa    aovicxaa    lafcita    Ts 
3.<ls.aa'tr    a.lutOv>     laoataslC     10L,.13a<.       "aaas 
»aic  .a3»c3a.  . 
ao-aaa    f*  3  1..    11 


■ac)€<    :a.aLj*    'C    a.jii:*«.    cca'aa^    aa^    ral'ias 
fja^^a,    aw-    :  -  1  a»  If     ^I'taa'^ai     :  .,    acOKa,, 

r  s  T  :.«<x  ■•*»  • . 

ao-taa   «i*  St..    I* 


•  iatTaL>«a«   DIM.i 

aaaaafs-     'K«.aa«4.    OaCiC  '  1  »  I  "    ■*    la.ra 
afif*.     ;•    ..fiiatl     'slJ4.*':-va    a**.?,    aj^.- 
al>.tat    l«l  21  ••     la 


*iai»«i*«a.4'io«i 

10a:-     a.«r>aCHHrfa    rata    ac9\^li:'I3s    aar    asa^.l'l 
I'l't".       CaiCJLa'loa    10    t   vfaias    ica^r    -*     '    aa.^- 
.Csfl    f^^"    nl«  aac    J  *  '  a  . 
aS>taa    aaa  3  1..    'o 


•  laioLa'iaa  aiataiaa.! 

?.Ha«!C    i«C"»alC»i.    aaoa«atui    3»    "aTfa'a^l 
^3*    aoIM    aao    .IBaa'tOa    COa.acx.       •aB.A.a**'' 
nataiaja'aL    ainxTl    a«l    laCLJOfC    3s    .m» 
'X^Oilatt    aa.iaiaLl'       ax  »  1  10au.*Ltaf  1. 
•  .jT»01l>«-*ran.0aiI"UI    CO»Ot'a»ai.    «ic- 
-e..^aat>   1    aa'taiai.1    VJC«    al    Oaaaj.**    toaa^oaci- 
f^al'tJaifal      'x.i*t»"aatl.    aOa«i!*tl.       a^L 
»aj*t«'!«l    atac    oa'al^D    O"    a    'a's    'aaal^^t" 
'l'14ta*t.r    aaaaaa.ul. 


,5,«o.0Tic   coavf aatacc   ar  i«t>ao«a»Liif 0  atarua- 
aa  T  T  .E    f  laass  loatl. 
•  D-IBI    fl  31..     ii 


•  1'" 
->«  IS. I 
aD'taS 


a.j'ic   atiavioa   o»   tiotav»LJH  foa   «   CL«i» 
iaa».    eOwa'IOsl    il'M    TKANlLaTloa    <taNCLl. 
»07  Olv.      II 


•  laTiaafTatLlC   COPPOipet 


Mia.. 

«»E.*.L..  I 

'tasaa. 


•ataaTual    aaa^lcaTlOi.    or    TaTtaa»T»LL  If 

aac   iiLicioti   laoo  .0   looo  fi. 


aD-IB*    «a9 


•  lOMIKTIOM 


.uati   or    at    aac    51 

lOa.lOs   af jis.aact 

01 ..     !• 


•  IT..    »o. 
IToolf 1. 


.Mtaaai.    loaijaTlca    la   •    JtSTia    41tm    a   ils- 
'•iei.,Ti3s    3»    I>>al7*'I3a    acTraTHLl. 
40->BS    OJl  0>*.    " 


aloaaOBPHCat 

aiiia'ic   vht   Li*«*a   «40»»   ataiowiacaTi   ir 
L4K&r-icaL(    v»«l4Tioal    la   lOMOBPneaic   CTiTtaT 
"4Uf    ll"JLT4NtOUV.'    »T    Tae    alOCL"    Ma4«aTao 
ITa.loal. 
ao-taa    Ml  Dl».       1 

at's.  4NC  cao»»-coaaiL«Tio»i  ruNCTioaii  *at   oe- 
TaiMC   roa   vi«Tic»».    lacinfact   aM4«   4S0   aaPtlTJot 

rLJCua.lOal    0»    lOKCJPMtaiclLtT    afrutCTIO    LOMB 

■  a4>10    aavtl. 

4D-IB*   ato  O".      ■ 

Nuc^taa   irriCTi  oa   ihI   a«oP»B*Tioa  oa   fLtCTa.>. 
M4Mac.IC    aavts    IN    T..C    JP*ta    4T»0S^HCaC. 
40-lBS    KB  01  «•     I> 


WF-LAM 

oa  Noaaat   to   4  Pi.»>«    Six'act   »m   saataolM'.   out 

OVta  IT  1141.1.  JCTI. 

40-lB«  BBS  OlV.   * 


a.KM  4MacTltf 

acTiviTT  coa«>aoT»Tioa$  o»  joe-«tL»Tto  vrafli. 

»ca»NTic   aaoBtiai   la   JOe  OCSCaiaTioas.      j')»- 

OBJIaTtT    »0»0»    4N0    »0««t"-0«IlNTtO    aOBOl     ai 
tNO-aOIsTi    or     4    COKTINUua    or    0«ItNT4TI0N.        « 

T-poiaT   1C4LI   fOK   aiTiai  a   jOB-a»toci  4Tr-i   *t»». 
40-lBB    tai  OIV.    21 


frrtcTi^Ntil  or   «tc   couasc   4Ba}«2}i.    iiat 
CtsTa4L    orrict    tOuiaataT    iPCClaLIlT.      jia 

T«4lNlNa     5T4N04«01    »M0    aCOOI «t»CSTl, 
40-tBS    111  Olv.    2J 


THC  trrtCTi  or  mism  4N0  lo»  aaoTtia  di'Ts. 

V4»oa«t»llN.     OtHYtX«»TIOw.     »N0    Uaf »    L04DIN-I    OH 

uaiNt   c4«iaT»4TiN6   ABILITY   4*1   foap4atn   TS 
4»LPOOaTi4  aur4   4H0   TMt  no«€»Tic   aasBIT   aw   tm*. 
Dirrtai-aetJ  atL»TtD  to  »  DirriarNce   la  T-iri« 

•ta»L     aeOULL*"'     V»»CUL»TUPt. 
40-tBa    »B«  OI".    IB 


aalNCTIC    TMtO«T 

aaiaciaLri    or    C«CalC4L    «I>*T|C5    OUTLIaaO    IITm 
[>»>.41l!   HrataioaiC    «»s  0»N4alci. 
40.IB*    BIT  OIV.    JS 


aHLTiraoMB 

CONiTauc'lOa   *>«    INlT4LL«TI0a   or   «   siia^a- 
aoaf»    «L»JTao*   Tue€-Tt$T   F4C1LIT». 
to-ttt  iBi  ai«.   ^0 


ai.4Boa 


fticraoa    a4«4a4B<aeT  IC    atWaaANCt    0»    Oar.aNIC 
aNL    aLia~a.ic   a  I  T»o   4N10II11    t«CM4a«    IaTta4CTI0a 
or    iLfCTa0i.TTic4».LT   BCNtaaTtD  BrN2oaiT«n.«    acaa- 
•i.f    I3aii    TaiaaiauL*"   aavi   ctCuk    »ot.T4aaaTt«i 
0ai»aTix4^    aaPLl'lla    C1»CUITS. 
4E>-tBa    «)l  3I«.    1' 


a  couLOKfTaic   rtCMHiaut   usiwa  •  aoc»ao^a4P~ 
•  41   Jitn   TO   ITUOT   TMf    io"»Ttoa   ■ir   -   4T  rt 
tLlCTaootl.      IT   141    laoicaTro   tm4T   one   riaa   or 
-   aai   40ioaBlo  Oa   tm[    Ssi*r4cc   or    Tif   tLrc'aooc 
!■«.    1   r-yiai   or   ~   atat    aaioascD    in   tmc   ILf^Taom. 
aasoaaTioN   or   "  a.   'I    11   «   rias.    oaoc"  af«CTioa. 
Pi«ai  .Ttf  atNT    *(IJLT(0    raoa    TMt    IfCONO    '^aa    or 


4»-tB«    BM 


OIV.     IT 


LiNt    alD'"   atalk^tafaT 
.TTBioa-iaoN   bAHaitT, 
4D>tB>    |T2  31V 


•laON     4t.L0Tt 


0<l     tlNBLt     CaT5T4L 
.     II 


fLtcTaocxaicAL  rtaoilTioa  or  a4BHCTic   nicHl- 
lajs    'Ilni   'oa   ataoa.    aaaL 1C4T i oal. 
40<IBa    B«S  OIV.      • 

riac    iTauCTUPt  or    401TtN|Ti   aaooocco  B»   thi 
atvtait    a4aTta»ITK    T«4airoaa«TiON.       tmii    141 
iNvf  iTi»4T[r<  aT   TaaataiiJiOK  tcecTBOa  airaoicoPv 
IN   aa   r(-]i,l    r/o   al    4llOt.      OiatCT    a4«TtNlITlc 
.aANsroaaaTIO*    IHOUCCD   Bv    COOLIiM    TO    -laB    C 
aaopixti   ri>«LT   TalNaifD  aaaTiMBITt   BUPa'Vj'iOtO  B» 
atTaiNt^i  4aiT[NiTt.     OH  «4PI0  MgaTiaa  ar</*aic 
T«4Niroaa4Tioa  occjai.    htm  TawaLto  4N0    iianto 
n  icOcaTiONi. 


'"t   irricTi  or   ai.aiTiC4LLT  DtroPaia*   4ijJtinIti 
ON  TMt    I'aiaaTM  or   luanoccaTtT  roaaco  a4aTtN5iTt 
IN    as    laoa-11.9   aT-i    aIC«tL-0.01T    •».«   caaBOa 
an.C.. 
40-IBI   ata  OIV.    IT 


TMt   rjNCTioa   or   a    (L4Boa.!  raacTiON   ir   tmi 
'0T41.  aaoouCTi    in  thi  co«b-oou6l»i  rooaTiTa   11 

4H*LVZtO. 

40-IBa    BBT  OIV.    24  ' 


•i.4BeiuTo«v  ruPNACU 

OPt«4Tioa  or   t«Pi.oa4TO«T  oCNfWITt   auLutas 
rui«a4Ct.      aatr4«4TI0a   or    jn   4N0   2N-a   oirriiKO 
ioi.aa  cCLLi. 

40-tBt    11*  OIV.        4 

\ 

•C4a|H4a   ■ot^ABUY  kavCB 

i0«c   ataTuPBATioa   BOcuTioaii   la  L»aiN4a  BOuM>- 
4«T  L»rta   TMtoaT.     «a  4Pp«o«i«»tion  Ttc-wiaoc 

B4U0    oa    LI>«»aiI»TIOK    4B0UT    THC    BL»lIoa 

»oi.uTloa. 

40>IB4   BBT  OIV.      * 


aa   4ap<<o«ia»Tt   "Ctmoo  fob   C4LCU«.»ti«s   tmc 
conpBtiilBLf  L4ai»*«  BOUNO«»Y  L«Tea  aiTM  roa- 

T1NU0UH.Y    OltTBIBoTlD     lOCTION. 
40-tBS    M3  OIV.    21 


aCAMIIMTCO    IC4U 

tV4LU4TI0«    or     DOPPV-tH     4M0     iC»aCM    L4aIN«Tt 
4  40011. 
4l>.tSS    MT  OIV.       a 


•CBMINBTtt 
BCABINBI 

SI.4J1    BtI>*0<«CtD    PL41TIC     L4B|N4Tt    SC4*I>W 

aaoPCKTItS.   CO»«)LOa  BO*  6t4$$  atiNPOacto 

PLASTIC     L4aIN4Tl     SPtCIPCNS    BI«C     TlJTtO    rOa 

v4aioo$  S/T    iBCABiaM   MOLt   OiaaiTfa/BPCCiata 
TMicaNtJli    a4TI01.      STBttl   4T   a4iiaua  l041   bai 
&at«THT  roa  0/T  batioi  or    i.o. 
4I>.tB*    ITS  OIV.    14 


•Mt   f"tr»    or    ^-»    jt'   »Jti.    aac   -Toaaxic 

TlwI:     3a    aoL  TuPCT..ANf     ItilULaTtOS. 
aO-lBB    MB  3  I  .  .     I  a 


I'rtc    or    jp-a  J«  '    rjti    Oa   »fn.  .  jai  .naaa 
I  N  iija.  a  '  I  oa . 
ao-tat    M*  3  1..     I  a 

aaitr    DlKolllOa    or    aiuaacn    ••.»l  ICa.  •  lal    3n 

'la    aao    COtf.       ac  t"at«ia«N'at    •^a.*    aaf 
'ailf  N't?. 
40-«BB    414  3  1..     11 


•  laTtBPAL   ISuaTIOitB 

•   NfCdiAB.    aac   luPriciINT   coaaoiTioa   '-"a 
I'arui'.    3r   cirnaraci    iC"tat»   r ■ja    iNi"<L 

.*L.<    •a'iBL'ai. 

aO-ial    -^lO  al."     t' 


•  l»0«    COMPOUlCi 

•"»!€     atL*TIO«lMIPl    FOB     Y-Pt     SABHtTB     IN     THf 

lI-iIDui   aaaai   uNOC*   oirriBfaT   02   a4«Ti4L 
•atiiuatl.      C«Y»T4L   saoaTK  PtTHooS. 
40-tB«    BIO  OIV.    IS 


aj(T    aCeUlTIC    OBClLLBTtONt 

aCOOlTIC     40«lTT4NCt     >«4»0Pt>«NTl    Or    8uaa|a,« 

iolid  aaoPtLL»aT   iuPr4Ci>  by  at»oa4aT  Tuar. 
40.104  a»4  OIV.    10 


ajCT    luaiNf    XOltl 

'.«     .IB44T10a«»     IN     THl     r4NCL>    OP     THf     4iaP«4al 
or     a     C4a4»ILLl     TtlT     ItCTIOa    HCITtO    B»      ItT    tWBlNC 

NO  lit   icat   iTuoico. 

40-BB4    BBB  OIV.    2S 


"ail   TaaaBrtB   t"CCTi   oa   4   jit   slO»n   Taaoiai 


ak4MtN«Ttt 

eitLicraie  PMPCHTtit 

PMY1IC4L     4N0    tLtCT«lC«t     PaOPtPTItl    Or     T 
L4aIN4Ttl. 
40-IOS     MB  OIV.     14 


ak4HIN«Tt* 

H4NUPBCTVIBIN*   MCTMOOt 

fV4LU«TI0a    4M0    »r«ef«INa    OP    4V4lL4ai.(     1X10 
L4nI>t4Tt    a400MtS. 
BO-tO*    ITS  OIV.       S 


aL4BIIl4TC( 

HCCMANieBL  pnoPOTits 

STooY  or  THl  tPPtCTi  or    t«ic«nc$i  oa  thc  pwtb- 

IC4L    4aO    atCM4NIC4L    PBOPtBTIlS    OP    L»aia«Trj    ro« 
UNUfRl4Tta    mtcssuM    VttSCLl. 

4e-«o«  Bia  OIV.  14 

TMt   trrtCT   or   •4Tta   i>a   tmi   $T»ia8TM  or 

L4aIN4TtO  aatiSOPt  VlSitLl. 
40-l«t  fOl  OIV.  14 

( 

IvALuaTioa  or   iTaoCTu«4t   PBOPtaTie^  -w  S4.4BB 


M- 15 


10-M1    ••• 


^■•(  a  I  •    Ml  \     jm 


MAC-kOA 


k*»IIUttt 
IWVMt 


■  riti 


'•«   «e.«'io^wi»   •>»    '^ 

■i*'ri.       •(**|MM    »ruCif»    ^ 
>0-t*a    Ma 


LMilMTtt 
1i»    * 


AO-f««     V>3 


Jl- 


>« 


'••        «€«»«IC»IO     to     ••»')•••  1 1  1^ 


,  •  »*     ^  /*•  4^  ' 


Mu4at  I    •(  tMOO 


•0-i««     I*' 


I  .'i«»»c     *T«U(TUV     "%*•••         .*»M, 


c»»i^«»»u  »»«»i{Lt»  m»tci«t.c»  '■!»    <if«>- 


o<ir>«»i><i    In  cjc0-*cct.l«*<  tno   4«ii»«i.». 
>S-t*1    11»  9I».    I» 


•    •OOl'IfO    utCI^X    ^•Mr-Kl^     •—     ■'".■     .».       \'  ■ 


•VM«I<M    <I91 


.  *M  I  -(A  M  ft     »  '^       INO*  •  •  •  ' 


6^" 


*»-*••    M*  1  I  •  .     II 


!•■»»«     •«!  '  I  •  .      It 


9»ta>ri<iw>4.     'It'     •fVjL'l     ••«     ■'^'•••i     >| 
I •»<>•««»»>.    Ma    t|a»o«T    «<aar>M    4»o  .«■ 

tart  "i-X". 


CL**ft  i»  i '*' IJW    3*    c»»»;'^    J»     -^?'#    (.  *  \     )•. 
oi>c««'f   »•'!    kft&oc;*'ij^s   **c«    -^    '(••««      .  "■•- 

ft^vjOfCft.       'fIT    "atr**©©*. 
>»-«••    Mr*  31  <■     !• 


'7«'>«i        •     JCCItIM     '••<.{     .^^.  ,fH 
Klfl'I'lC     ^OnruTINS     4*wv  IC  •' 1*1. 
•»•*•■    MO  ]  I  •  .     VI 


X>ai.I'<    ia'ftTu.!   •<>•    4O1.10    »'4T»    _«t««    ,»- 

'I3ti.      •.«    Ka»t   (J»    '.«   ••o<i«a»   Its    -^..»     <- 

«*/!.    avaooa    >MO    :a*Oa. 


•mmc  'laoin* 

' '^a^  la  '  I  rtai    J»    aM    I  •#«  a  I  a»  ^' ,,_     .  •  ^*  ■ 
«'ft't". 


aiilaOCaiHta 

afL»»tJwv<l»   Mtacc-a   »-•»'»;-    > 

■  «.»  ! -..^  ■«€  •<  •     )»     aovt     r  <»l- '«•  ;  J..1     , 

•  ■•*     •    •«a.'%o-\.       "raT.j»*C'     ^W 
»ai,t»'.        l^i-:*,^    afacca.-^s    ftNc     ai 
/**t>i.       aat^oa'S    *.-Cia.     :a    ao '  ■  i  • 
/  ao.MI    111  3;  ..    i« 


actaJMIM 

'.  ■ 'avj<  •  '  5N«^     aaCMMaa^     f «  I  C  -      '• 

aO-*U    l»4  Jl..    1% 


LfaHMlaa 


»JNOaat^.•*L    **TMfaa  '  ; -at.     'tc-«N:i^.?i 


af  u  »a<;  -    a«Hj     j<  .f  ,  )^..«  ..  •  .     k     .    a«   ■  ..      ,     ,  v.    * 

*  ».     «l.aa 'f  a'al  Tt  a     _^aa\,     ij>j        ***''w€»     • -lU 

.  •  aoai^f  .«.»,      4M      vj  .  ,      atw.a^-.     ■'iriclO'a     a40 

*o-a«9    1 1  a  '*    ■       ;  ' 


av.rNt    aartwaat 

...a'    a(-aOai*«    t«*a-.'    a:  "a  .^ ,    ,-.     .. 

aa.«at...f^  )»HXi.- •  ■  M.  !•<('%  •:'-  i  »^ .  t 
fiv'rcra.;  '-a.  j#  .  '.-1.  -<.<»  •-  \  -.a 
.  ■«     •»#4ar*-      :x4.      .>^     at .  a «     •       «,     a..!'-     |i 

til  ,  .  ..        a 


"<.5ac;   ;!i'«:ao»ia« 


aO*iaa    a4i 


•  V4  4      a      '  - 
»■<  >v     lar 


ar-lal    «ia 


■•   Hat 
fit 


akIC    OCICMt 

'PaS't[,'»»    -ja     ""liM^y'iat     '1.,  .  -»  .,      .      *. 

'"f  aiafs**.      ac*><](;^     4.a       \     -.  j^*'»-  ^.'•..•■j.ii, 

•^•"-Oi».    .4V1.     at  1^04.14      4S     4     .4         I  t4|Q4«« 
•)v^      ir     '-.«     _;t     !»'»'>*       *aa4-a. 

40-taa   toj  ....    ;• 

a\.l*Mr     'ftawVi!  (Iigai 

":•«'*    4.<5    i«^:aff         ,     ,    1^1    a.jrari^ia   .iil"* 

«a-ja.     4     ani^'     ft.<^C(  .ana     aC4'-.aa     :1NOtf|''.al 

•  aa.liab     raj-     C^l«  i     i     -     .      .     t     .            •  •         »  .    a 

^.»a<j     \a->.ao.      4N4I  i*t*     *i'      Va'^                             .a 

\«  . '  i        V-     »..<>«  .     4.*^  .■lia:^'.      -,at  .  •.  a     •   .  .  ,     ^ 

43-ltt     !!•  aia.       J 


4|U  «c  •    .    .4C     aa..  4.. 
4lk|-.Nl«4     /Taa'.Jiat     • 
4  aJ      )'     4     .  '  .1^     Mtijf  a  : 
>a.\IO€a»,. 

4a-i»«   111 


av,  3*    r  •<  i»j«  .ac  . 

4     '  .-.I         «.\\-     Ta..t     .■■J*,    a     ■.<•       N^     ^af      nj- 

*  I  .  sf         .   ^a      .1  a  •  ;   .  4^      '  -ai    :     f  ■a.'i      '  •  *  \f      .•*       ..•\1»,-- 
»,-      4'..,.      yg       ■   -'*»'  \a-.«  a  ■      4     ,    .      ar  .      ,       •  '  -.,.. 

aa„  ■  t4  .#   %  . 

40-l*«    a to  ...       4 


(.ir  »«0*Hf  «!tT«T 

W        ^a      .       (        'a-.-.4-'..- 
l^a.     »'t.\     ^*     a^a.         4     "• 
4     '      ■>a      .-.  .      ...  4  4v   !  <«       s  X 
40-f«t     Ml 


av..a":.«tfla'    aaTt«l»4.l 

'.(•aT.     4.;^v^l.'      ,.\»4'      -I      - 
-    i.'TC    a''a-        4ac     t     f-'a.    _<*  \ -^  \    ' 

40-t«l      It*  I • .  4 


M     t#    itlCtax-.f-Uw^i'.fVi- 
'••^':!        %-4     fl     ,a.       4    ■*•-->« -4 
.    •        a      .--,        i     .  4^    "M      \  V     *       "■ 
aO-JIt    Ml  ,..       • 


•  .  4  ^  I  .■ 
4  .«  -^     t  a 


*  %      4N4. 

•  :  4^ \ , 


•^;iM. 


-  ;  at  4  a    '•'^^Mawa*    s--,     'l  '  -  *«  ■  .  -•         .  ♦»     4**i.  fit    TO 


43-t*«     »«« 


4         .  4  \  \      ^a         .4  - 
*•.  aa  •      -..S     af   ^  AA 

4i>-J*4    aoi 


•*.!<«»•    l'ta«a« 


•     4    .,€»€a4^ 
"  \'       >a  '.. 


4r>-»«l    .  >« 

a.,  la;  jt 

.      a*  %''.»■••.      S  ■.       '      I  -.*    4 

a  •         4      ...I       aj^  4  M    -  .-a       *^    ^ 

4>-ttt      III  J,..       /I 


a>.  :aro« 

I  'X  '.<  1 1  I 


1 11  J«   avA.(l. 


I     at  •.      wtn  at. 


.'•:»«o»<i>"» 


a  r  -.»  i    ^    a  ■ 


43-HI      1  ;   1 


ai.l»',  15    aoraf 
-•3aa{:a(l 


45-i«t   lai 


'V»eci4cw»    »Hf   >■(•>- 
a    »4»'t'>   aa't    l«<iatr 
••»«'i:    ».j»»f4aT«..t 
ii-:c   »«t»tCL't  ••044 
-:»01€4Btia. 
.  4 


-*.    ii'i")a.    0*    .arriaa/JNC.       f-4t 
4'4    atr.    alaOLC*    a-1i4    at*,    tia 
44.  '     'N    4    aiCtCL&'a4a    t<.**'>a*.    aat 
■la'l"'*   3CC0.<»otl  f  I  ).•   4»    ai   c    a*j 
c. 

ei».     « 


•  •«;    aa    ;  1m»-i,  a)C  I  ' 

«  4«  i.r,-..    VI-     a    40(,,^|««  cOMT*(r  a<rt«ut. 

"aav-Os     4  .       •■  ■  .  ,N    14.  .  J    .  'n.f -)    jam(t    i.i>«"     *<v.   a 
•*ta4ae-»         )i^  i        t-.aa#4Cf     j#     w  t»    L'**     •    "^l  t»f  ICf  l»» 

■^  ■  a.  X  4  •  ■  )N    'aaci    44   atara^ro  a»   a-*  C't^  a|»f|i».t 

•a.   4..a«N.  . 

4:i->ii   lai  ai«.  ti 


-It 


/ 


aaiaCalK    tsolI 

i..i:a    3»    r^aiaa    »t»a    ^a,    'joi.    'K'taaTjait 
4-.^     »?-«v,     »>^tl     IN     »Mt     aar-clia*     T#     -af  1 '     -araT- 
f~    *^ll     .       I'    aat    :f>4aCw>~'f3    Th4»    a-4e    •  I  •>a    Dir- 
>l"'"Ct      t«     '.«     aiair:*'     '••      'Ht     'OOL-t-Wa     <Nr- 
.!.,._-<- ta    aaia    ava.s     4n     r»aA«T4s'    a^f     'n    af«a 
M«  ..  M44f  ■  la. 

•O-lll    lit  Ji»-    »* 


aaiaa4)(||i^     aLkOTl 

:  NVt  !▼  Ii4.  1><    3*     aaxftft    aaataa^ri     Is    »..€ 
4-»4«ll»»    »oaCl»»    0»     S"a    ai'     '"ta'tc    h»-4i 
»4-'"    aL..OT.       tailf  »CT3«'    ti*»4Cf    "la    aiNOIw* 
»!T-    »».»!     aal    ••OCi'CID    •~ta    Ha  -  ^  1    «.i-T..    .^^J» 
•  44    4Iaf..    ,'!.».'     i*0-»l    aOi'l    |iar-»01s'.     ^ 'a 
a^'     '»l4T«t»T     aiac    ••  KC    t  I '"    IC-iat«    aa  ;  ■>• 
'T    soaao  1H«. 

ao-tai   1*0  Di..    1'' 


aa«Kiaic    eoMt 
•!■!•«   ciaculTi 

•-«     ..atoTTK     :0"t    1.0>41C     uMD     II    tMf     Tjali,* 
4NI.     MCttl'iai     CI"C     I'l     >•     4     aao&aaa-afi     S.%*Ca    »0a 
4n    aa'i^^la.     v«e^^    '     't    (4av4l«ie?. 

ao-iat  3a«  ^i^-    ^^ 


aaia4<'IC    "OOULaTOai 

:>oia« 

••<     a"!)*!.!"!     y     -»54iflc     HOOria'CW     Dffl... 
:H#'a-vt"    afaa^laa^f     'N    '«C     »"f4^     >a     ,l»*aa. 
ar,'4ti^l*..    laaiclf*.*".    ^]tt^    4iar    atii..'. 
<0-l«a    tal  :!••       • 

aa444.«»lC     '4»1 

'  .f  ;  'ax  "^al  cat.     r^faolI'IOa.    t>»     aattsff!'     -alCa 
laj*.     »!^at     ro«     mtmC»-     4Pa.  I  ^  4  '  ;  ^N  S  . 
43.t»a    ••«  01 '■       • 

aH4  44«*0a.raMI0O*'a4*"ICt 

-..a^C'sa";'    »j»ta    a,^4,.4    4hC    |i»fa;"fN'4. 

a.  »    i'^    ra  ^4.    .flTt    ^N    4    \a4...     %'a4:lM»     '-a  >.  .,« 

--^    ifseaa"*. 

4D.1»4     'tJ  Jl».     II 

-Mf    faCaftT    ^T4l4.fn    aaoa.    4    ;4aN;'    l»ttK:*<f    •! 
4     --faaa^^,      lJa.lJ(L'     i'^     44     •-<     a~aa's-.    ».      1~. 

40-tat    nil  31*.    21 


*t..»T[     la    Jl«»TI0«N*|4t    xiatoact    TO    H»f    ata- 

r3«»ai.ce    icoaii.      MTTia   Pt»roa.<»»ct   tlT-i  ois- 
'ai(>uTi04<   or   TIP*   0*   vaaieuj   T«»«J. 
aO-it9    1*4  Olv.    II 


Sl»Ol.4T10a.    or     lN»0a.<«T10N    kHT    OtCIJlIN     JYJTtMS 

IS   'Ht   ri««.      1   iTXTHtiit  or   ati.f»«NT   THCiaT   ra-ix 

f'04.O"lCt.     4CCOONT1SG.     oataxlZaTIOl     THt!»».     »40 
(H-4»I0a4L     tCll«Ct     IITHIN     a     itTTINi    OT     T«40III0T- 
4^    ajsixfts    raaCTICr    COaiCtrTJ. 


•MAMl^aCTuailM    MITMOOt 

4»M«Bl.»    LliaC    aaL»MClM».       'Mt    ^OSU."    -* 
4l»l»»I'a*    ot««TIO<»S    TO    5T4T1041J    ro«    Taar    t«CI»L 
r4ii    or    4   aivtn   o«0€aii«6  or   thc   o»t»»Ti-)Nt    is 

CDN«IDt«tO. 

al>-t»4    111  O'"-    »» 


aMalTtNtlTt 


'im     JTauCTUHt    0»     »0$TtNITt    •aOOOCCD    B»     TMl 
OUtnU     Ha^TXXtlTlC     T«4NSrO*HilT|0«l.        TMIt    ats 
myHTnaTC    iT    T«»N»1«IJSI«1I   lLECT«0«l   MtcaOfCO^r 
IN    <N    re.JJ.J    I/O    MI     4LL0T.       OlatCT    MIKTCNSITIC 

T«*»,»r(ja.4»Tio«i  iNOucto  a"  coolI"**  to  -i»^  c 
'•oructt  riNtLT  Taiwteo  i«*aTtt»»iTi   luaai'rioco  •» 

■  CTtlNCO    'JJTCNITt.       Oai    »liHO    HC4TIIM    ary^KU 

TaaNvaaKaTiOM  occuas.   aiTM  TaNOLCO  aNo   j'>MCO 

DISLOCaTIOXt. 


TMComTieaL  »h««.»$i»  to  aaoviee  *n  UHOta- 

jTaxoiwi  or   TMt  HONLINCaa  acHAvioa  4ho  s^jaiouS 

atSPOHJC    or    iOLiD    $T*T€    C0«»O«ltNTI  IMCHlOTtta 

xakcat.   »»«»i«tTaic  «<i^irieas.    «no  TiaatfL  oiooes. 

iNTtartatwcf  trrtcTs   in  r»«TicoL»»  ciacuiTj  *at 

f JTIxaTtO. 

40-ial  tii  Div.     a 


•  aaaicaTioai  xtTxoos  »oa   xiaHTuat    InOorToa* 
t^-LOTIwi   TMiia-riL"   »»l«aL   COMOuCToas  oa«  rtaaiTt 
»uasT«4Tf  J   iiTM  rianiTt   riL"*.      thi    iMOiic»»«iCf 

aaxM     It    '41"    >a    »ICaoHtWaTt    TO    "lLLTMf.«4»    1 1 TM 

4   aiMtHjaa   a   y»».Jt   or    lOO   »t   »  ratauCMCT   or    i   K. 
aD<ia*   o»«  01 V.      a 

-icn9-««3«XA.£  paooucTiOd  »«oaa»«.      ihcliXXS 
•  044.    OS   caraciToai.    atjuTOai.    iNO'XToat.    »€>«I- 

CO.aPJCTO«t.     T«»>.1!JT0«J.     PlOOtJ.     CaTtTact 
aSlLl'T.     C  0««aH*<  IC  «  T  I  04<    lOUIW* 
.-Oa4»uTia     ITtTtN. 

ao-ias  oa«  Qi*.     ■ 


•HATtaiM.* 

aeovsTiei 

PCTiaNisaTioN  or  TM€  aasoaPTioM  cocr»KimT» 
or  riBcaocAS.   aueaca.  »tLT.   L»"tN«Tto  ««.»»» 

TfTILt.     »»et»TO»    »N0    6»S«CT    «*Tfai»L. 
40-li»    1*9  OIV.    It 


»tLl-      aMiTtaiALt 

••«  TMf  4icao»*c      toMctlvCt 


aaooixMON  i>i41«t4I'»«   i»t*»o«t   'oa   r*o'Xiiti 

4»».  IC4»Lt     '0     THt    tLICT«OCHr"K»L     CTCHtT     raaNSIt- 
-->«».        •(■    orillaM-    CONSTauCT.     »>«    '«oyt-is    Jt"I- 
4,T^4.4TTC     ••OOuCTIOX    taolWtCNT     »ITH    1    C»»»8IL|TT 
r    r4a-,    aaoOyCTloH    OKlCTtp    TOaaaoS    »    aarf    or 
!•     ,t4iT     600     T«»N»UTO«»    ^4    a    HOU4    D»T, 

ao-iai  t«>  °>*.     * 

»aOOjC'I»    t>4<.l>a€€a|i.6    Nt»»u4f     F04     »(JII«IN1»- 
*  Ml     a4:a40'ta6    C0»aNfCT044. 

40-ta«  ai«  ■'i>-      '' 


TMt4«4L  CONOUCTIVITT.     %PtCiriC    Ht4T. 

K     SaavITT  ANO    »0M(5I0«    TfiTS    or    »UTT», 

tlON     TO    AL  ALLOTS    ANO    STttLI 

TO  kAaious  rLuios. 

AO^tas  tS3  Qi".    > 


$"ecir- 

A">He- 
trrtcT  or  c<*osuM 


aatATtaiALI 

VXTtlCAI.    PM^UTICt 

SOLin  STATt  atl£AaCn  on  T«ANJIJTOa$.  DIOOCl- 
"ADISToaS.  S€>4lC0«OUCT0aS.  ANO  JU»£4CONOc)-T'»». 
DtSISN    0»    SOLID    STATt    OCVICtS. 

Ao-tas  4M  OIV.  IS 


MANi^ACTjaiNa  iVTMOoa 

T4AN(I tTOat 


rttllS      4NC     MlOOUCTlOa.     OT 

•aass : t 'oa . 

40-ia5  ail  aiv.  • 


•  i« 


A  1000  .ac  ^asANIoi* 


atUTMOIATieaL  ANkLVtlt 
COUATIONS 

tmc   trrtcTs  or  oaoss  o«  •htsical  i>tar!)4H4NCl 

IS     ANINALSI        Tm    aiOL8«T     or    aATt"     T0<IC4NT$     IN 
StJULtTHAL    CO««CtNT«ATIOWSI        SO"f     THOUIUTt    -W    FSTCtO 

'OiafNic  oaussi    ANO  THt  irric  or  lt»c»sk   acio 

OltTMTLANIOf     OH    SalNNINS    TINt     IN    ALSINO    NICt. 
40-taS     141  OIV.     16 


•f       --.'i.^l     T  .X      afa4m'S(i      aOt-      a_4atC      ■.^411 

ar     saia'f"    aL4|'::i. 

4--14a     t4l  -:•■      '* 


aa  ;  srtNANCC 

■  la^   !  044  4*44* 

-t  s«  I    a4 -STtsaiaCt     r4|4:Ntfals4    ajL^t''"..     aja 
_      ,'.a4a-.     ar..4VS4     ':     aats'lSANTf     t  xii  I  4.*  .  a  ;  s6 

4.a.    «4  :  s»4  ;  saa  1  ^  :  "  . 

AO-t(l     I  OS  Oiv.     >0 


a4 : s'f saNCt 
COl'S 

-4's*fS4<aCl     V.^»t~"'     '^a«^4_4ii      4a"»     :>a-s4S.,c 
f  J_'a.afsai      -Oft'      l»'I"4'l->S      "OOt  .  . 
4D-I4a     T»4  31. •     il 


4  '••?  «a4KI 

■xaOaaANCt 

-als'fsasci     1^^*04'     rt444i.iL4fti      44-4.     04-N*SCf 
rj-'aaat-aai     rOftT     IftT'aaTi-vN    .40O« .  . 
aO-ta4    TM  31  •  •     32 


aaaals'fNANCt     Xa 

-ta^tsNC^     ai*,.  lal  »fs»<    » ->4    ac'C    >€»»>    »tj^»oaT 
I  :■»    .--1414    -uaaoras     'aasftat^aa. 
ao-tai    34J  3;..    J) 


aaiAaaacNCNT    IMIMtaaiM* 

-4S4»€4iAL    COaaCf't    at^aTtc:     "•    4jC!Tls-,    4N0 
ta.fr-,    J4,    ata»0«S    IjaJtC'lP    '3    4S    4jrT'.        'Ht 
4  A.!'    41    AS    in»T4l»««s'    »ia    aaNA4Fal4t     ;^s'aOL 
ai..4'i«f    ':    t^tci'i'    '»»•    »T4roa-4s<'r    4s-'   "vfa- 
4^^    ^a,j4SI  ;4T  1  0*441.    at  00  1  4f  Ncs's, 
AO-taa    400  31 '■    14 


4-»;,1"      ANA4.'>I>      0*      *      ••I*"      AC'lvl'T      rLl*"'       1 
tfa.ict     t'4'ION     0tsran|44»     ->tT4I.t^     0t,TU4     or 
■•va4'l>«a    »»tClAi.H'S. 
43.ia»     144  31..         1 


t;4ai       -irTi«t»i    tt^tC'IJ*"'    Cl«  tl  I  r  ic  a' :  ON  i 
4NI.    4H!'»'44ars'    or    afc*Jl'».       '"art    »4»Hr«4'lC4t 
-Xftl     '•>»     4r^iC*'l'>N     'O    af4V04Mri.     »40Cj4t"ts' 
4'ai.     attlVaHTNT.        CJS'aOi.     Or     A    COaan.!"     raaaOSNfi. 
<'»»(". 

4o-ia>   ia«  3i>.   )) 


4D441S1  t'aaTiat   'AC'oat   Arrtc'iNO    wirs'i'ic 

a(aao«a4-aC(  .    44oi.'l»l.l     :  ^  4  »H  r  I  C  4  •  !  is    4S4,-tIt    ' 


ar.ao't    »r AS>jat4<NT$   or    thc    INOt«   or   afaACTirvi 

•aja:_[     ot»Oa.»T4ATt$     THAT     ThiS    C4N    Bt     OrTta"INt'^ 
■'     4    as^aLC^M    0*    THt    «t'LtCTl0N    COfrri'i'NT 

4  i  i    aat  ;  . 

40-ia4     4««  SI'-        J 


IS 


•MATMtMATIeAL    COH^UTCII    041* 

HISH-tPtfO    D0Cl*«tNT    rtaUSALl       STe»$    TOaAaO 
rfASIBILiTT     of     A    C00rt4ATIVt    NAN-NACHINT     STSTfN 

ro«  HisH-ouALiTT.   H!SH-s»ttn  tauSAL  or  L»aai 

POCL»«NT    COLLICTIONS. 

AO-tai     I»S  3 IV.     15 


THt     'taalNOLO^T.     ST''80L3aT.     4II0N$    ANO     SO«C 
•  a     sc:a4i^     '•.(3«IHt    or     if     'Ht04y     44t     aatttNTtO. 

4.,».-    :sc^JO'r    is   T>«c    Am.iC4TioN   or   S€T   T><oay 
"  a4oa4BiLrTT    THeo«y. 
40-iai   110  OIV.    n 


a«44INf     raO^CLLiai 


•MATKNATICAL    LO«tC 

»iSM.5»trr  :;oci^«CNT  ^aus*Li      stips   ToaAao 

riASIBlLl''  "•'  A  C0O»€4ATIVt  NAN-NACMINT  tTSTt" 

ro«  HiGH-ojaLi  TT.   MisH-sPteo  faoiAL  or  L«a«t 

POCLiaCsT     COLLtCTIONS. 

4o-ta>  lis  oi».   i» 


4     sj^aAa!Nf     j5IN«    tanOC".    L*aM    Hoe.T0.0I*«eTt4 
•  f'.C    aaortLLl'S    la-CSt    BLAOfS    Cas    Bt    aiTCnfO    40 
-OwLf  C'lyt..T    ANO    ctcliClt. 
AO-taa    4i*  OIV-    " 


AaiNt   niovCLLtat 

OtllSN 

4     THfoat'ICAL    KTHOO    IS    PatJtNTtD    r04    rnt 

rtiias   -ir    A   NAaiNt   »ao«LLl4   aiTH   sreafi   nlaMS. 

•  Ht    Nt'Hic    IS    BAMO    ON    aCISSIN«r4-t    i.-'arTHOfI 

a;  TV     t4f->     8l.ADt     atPLACtO     BT     A     BOUNO     VWTTJ     AlON', 

:'s  oi..4aTta  CHoao  lInt. 
AO-ias  I*}  OIV.     • 


tiTaATca<it(r«i4i.  Moaaa^Mv 

CHANOtS     IN     TMl     CONTINCNT-ltA    C0NT4A$t    »40« 
•■«     CtsTf"     TO     TX    LIN8     or     THt     NA4TIAN     I NAII     ON 

'><   BAtis  or  Photos  oaTAiNcn  Tnaoov.  uw   ■#  aeo 

4NL     !>**44tn    Ll»»<T    fiLTtas.       THt    Cjavt    or    »ai»HT. 
NCiS    C>44N«     IN     TH€     "A4TIAN    StAS    r404"    TMT     -tNTia 
'3     THt     LiNB    or     THt     INAat     MAS    LtSS    CU«yATL(4t 

'..AS   THt   Cj"yt   »oa   THf   coaiTiNtNTS4 
AO-tai  141  OIV.     1 


r>aOTO«aAaaiIC    4NALTIII 

OfTtaalsaTION     or     TMt     tOUATOaiAL    OIANtTra     ANO 
.3a4.1T[NttS     'ir     NAat    ON    TMt     BASIS    Or    PH0Tn<i44rMl 
38TAINt3     Is      1454- 
AO-tai     1*4  OIV.        1 


'HOToatTaic   oaitavATioais  O'   Naas.      MfAtoac- 

•ts't     or     THt     Nt»ATIVtS    ON    TM*    «    PMI     -I     41-40- 
aHO'O-atTt"     4ITM    atS'tCT     TO     111     a4I*MTl«tl    OISTBI- 
ll.TI^S     4i.3a«     INTtNStTV    tOUATO*.     ANO     111     44IBMT- 
Nf  J<     3HT414UTI0N    AL  0««a     TMt    CINTBAL    NtaiOIAN. 
AO-IB*    M*  Olv.       1 


M-IT 


*«ATH(«AT!CAL    aatOICTlON 

4  ri,tO  BIAS  COVA«IANC£  COMPUTta  P*04a »»'  IS 

ri>ca$sco  'oa  o€Tta"iNiN*  caaoas   in  TMt  patoic- 

'lON    or     SATtLLiTt    POSITION    «tlO(.TIN6    r«OM    Ta*C»- 
IN-j    tOuIPNtNT     INACCliaACItS. 
A0-1B4    aiT  OIV.     to 


•HA  Tail    4LBCMA 

A     NCCtSSABT     ANO     SUTriCIlNT    CONOITIOH    rlB 

sTABiLiTv  or  oirttOtNct   sCMtHts  roa   inithl 

vALUt  paoeLfNS- 

Ao-iBi  aio  OIV.   It 


THt04T  APPLIED  TO  PMAHtTtas  roa  A  SCT  or 
CTLiNOtas  4ITH  badial  PcaniTTlvlTT  vaaiATiON  amo 

atSliLTS    Vt«iritD    tH^t a IHtNTALtT. 
AO-IBS    140  OIV.    IS 


THt     ANALTTIC     rOUNDATIONS    Or    LINtAB     TlNf- 
INVA4IANT    N-POaTS. 
AO-l*S     l*«  OIV.        I 

A    ruNOANtNTAL     CUT-StT    PATBll    OT    OaitNTrO 

aaAPM    IS  PatsiHTto. 

AO-tat     1T8  OIV.     IS 

BALANCCD     IHCOHPLiTt    BLOCK    Ottl«NV*Nn 

AStLiAN  oirrtatNct  scts  a*c  studico. 

AO-tat    4T7  OIV.     It 


4MCAtUM     THIMV 

THt     STATIOHaav    HtAtUMHCNT    P«OCCiS    tMC4f     A 
itT    or    POSSIULt    OBttavATIOHS     IS    t«M*uSTI»t     »<• 
"UTuALLV    tACLUlIVt    'OH    APPLICATION     IN    $TSTt«» 
ANALTSIt. 
40-tM    *•*  DIV.    ta 


•0  *acs*<li.trT  ri««»». 

»•  91  ••     It 


IM.^-    tc«C  '«iBCI 


•«  - 

•  m    •*  - 


Bl».     1« 


.11 


-i"if  ••  :»4 


■let 


tu 


M  •!>.    I* 


i*k   -  •«!    ■««  aoei'KB   re  9ar*i«   '.«    ui^-u- 

t*T|   '9  ac*(iinii«    lacai<u    I«   t'*(>M'-<.      .'(•- 

•  Tv*C    MUiCM   roa   OTMC*    ri    u.t.S"!    •!  rx    •aci'in 

OK.     IT 


>«U*wa(   <tia(kl. 

•e-aM  MI  ai».   i> 


•■A.'«Oi»-«« •-•»•**.    D;w«t<.    -f'^a-x    »*   •"«    *   '•:•. 


-    ^    •  •  't    •  -am  1  «• . 


"( 'I oaot. M t c 41.   ■««  I  IW1I 


•  *u*«.MtC4t.  Ill  I  n— I 

"4»* 4<  »\*li ««    «n«ei 

f '' ■>•  K  VI : ' «».    t4c*"Oii.      4»  ^ 

'   *  W    t     C   *4^   ^4  Tl  J. 

40-tM     «•«  01,.        J 


40.t**      •«> 


vt  'T  •*  1  ^4  *  ■  "^      ■*      •  ■* 

:  .1    4«  vyia  ■  •«•    _  4  •  f  •  » 

}; • .    It 


tiaa«.3«tC44.     »4T4 

■»■■•«      ■»       Lt     • 

-4.  !  ■•    w    i/x  lot    : 
40-IM    to* 


»5«'»    >a(>4«r~      )■■     •-•     M- 


•^'•4.      •V.tli 

'•<    #  ■  Wi  4 ' ;  jM  t    ; 

-I*      4      :4«4^.,t       ■!»' 

•oil*     •€•€     t»L*)lli. 


'f*      •'4    4^  >  ;  I !  • !  >«   4iiri    «*i4i.>i*t 

I      J4 '4. 


■  lU 

'*ciLiT|fi  MB  '•oauMi*  ir   r>«   ««<•«.  ciroiC4<. 
'111.0  aiKAiKH  L««  •«  c«iw  lijcjm.     •w'ui'iit 
><•  WiDWtiil  »oa   TXanii.   iractMt   »■)  ••/■'tt. 
iDii  i>«eiyie  uhtmiitii.   Tttrt  v  at*  a»»'4i 
l*ui>Mt>rr.    ••«ria*reaT   siMaHt.    MO'   taa-M . 
cc  caiTv*i>   II  ce 

3I». 


■DtCM.    «■ 

I— m.   wtlMII  ■(»•■'  raon  4aw>  «(oi:4«.   tf- 

K*aCM   MM  «i>TaiTi«a  i.*a.      mriWMkt.  acoTciW 
'«B  tAtie   •(ICaaCH   la  ki't    iciiwit.      C4ani'>. 

■m-aowaay  atan.   9|1C*M.    ■<T««a(.ita  4>C)   ^irairiwi. 

•«aan*<a».«a»   0»   ri«   coMBiiT    (at.oii*.  tt  )c-»"f  i'«»  • 

3K.     I* 


■uaLi'T  eaaraaL  m«  *ua«ciLi.MC(    'ti'ia*.      -ai- 
"MLf   tao  oue-raia  'Itri  lac   coa»4*4r!<«^r 

l«at.u*rtD. 

••>•••    tM  31  •.      It 


■«"4«iC-»0-'W4«.     W44.I     'T"     <l»-     •"•!• 

•  4«i4ai.ii  »»rtc'!»«   t€»..    'i<it:i.r    i'*r«k' 

•  'C'^re^'.ia  •«!«•<»▼   'Cttita.f    •Cw'»«',*''. 
>(>-«••    iM  i\>.      * 


Lie  t 

'*<aaoor*i*al :    •ao^a'Kl    j#    '.jl    a-a.    4 1 J  t    '  "•- 

'wjriaa   »a»f    !<«■••    3»   »-)a"4';>"».    i->i  av    -• 
»ajcuC'   "XfAw'      4«o   C4.rc '•o«3"  »t    'xi^t. 
40-ta*   taj  3 1 • .    It 


n jafli. 9a I c »4.    iasnt«i«aT| 


l-)«      -      4Nraua«r|*  4-4      4      J»,iJ      .J,      „,^      4«4,.>tt 

i'»*f-.         4^:jL4':5*.    IP    »  vr«;4s    \r  k^i    ■»    ruaa* 

'  ■*'  I    '  4  >«   a  f  «  4ac    0  4  '  I . 
40-»aa   ••«  1.  . .    »o 


"«"••*'»    ■*    J»t«4V»«    "« 'f  3«ix  ■«»: -4^    "<irau- 
"«'•»     ••>    •  j«c  •  I  Ja    C'«t, ••.!.•       •<^»  •    i-t    4 

'  >.^  r  •  ;  >«it . 

41>-t«t      ■H%  3.1.  I 


•iw»i3««.9a» 

%*>«■'     4««aOM<  rr  ■ 

^ '  I'f  ■" .      :  4.  -  Ji4  ' :  >■■ 
f%ff    '4->«    aiv 4««    ■  4 
40-«a4  taa 


4    4  ;  » ,  ;  I  • 
•     4.f  •  I4S 


:  Ja    4ao    «a4i,  Tt '  I 
v-4.,r    1*    Ti^,aa^- 


raiLuat   r«  »iaD  fumcti 
»o*iT|»a  c>»«(«   la  ract   xcaLk. 
LtcTfo  Liir  or  aoae*. 

3I».    >• 


■D  ruMCTiOM  (oaot   w   k»I4c 


r0    4   •4i«>o.a.* 


•«a«««T|o«i  a»  Lli'    l»t»i  •!•■«><-'   .It'   "atte' 
'•rioa   t«  4   rvMCTiOM   9r    larta-irfa   4ttori*'wt 
■  rataaTM,      n«    i««BI*rt   acckct.   v   aoao   .'trt. 


i 


3 1 <  .     !• 


*   auatl-aaaaon   Mauuci   'oa   acao"   (laac. 
a«MTt.     aaoraia*  m   triauLl   'oa  •ccoaaiM'M 
aiaoar  ccataiacaTt.      cOnTaoL   0>   auaac*   v    i 'tat 
•crmia    laiTjM.   m«   luawaucaT   vi:  jaacarc  1    -w 

(l«a    !Tta«. 

J I « .    ta 


Vtmn  M«tU« 

CktCTaoc>«aiCM.   waotl'ion  a*   ataac ' 
laoa  »n.a«  roa  aiaoai   **»v  Ictri-Mt . 
M  9K.       4 


l«Miria*rian   »    OaMala-«a«.c-"ori  m    •tK.iac.i 
la  •  ct.«ts  ar  oavictt  <i»a(«iar«9  f   '^    <ia«t.t- 
rikMi   auL^i-air   (TWimi  gfvici. 
»•  9K.    >« 


OC«IC(>  'oa   tiNUkiriaa   Mai.«i<aANta< 
cxaaact   la  a|gt.o*lc<L  •■uaoMs.    tui'4at.t   '-^r*- 
CLwaiOa   ta  waia  aMCc*i   *ae   la  >ta<t»Ta').it    i« 
•MTicuLaa.     rLwi   iaTtaa«riaN  uiiaa  •«aa4i.>.9' 
•  lat.      TMcaaoaT.    *a   Mjet»-««acia'«<M>  •4«'3    }a 
r>«   aaaalTotTaicrivC   acaoou''   larrtaooa. 
i*  3K.    to 


•t4C'iJat    »    o;c»«t      't'T:.4^.'   ticKkt- 

•^p'40!?a«-    •;'«   ^'4^    .•••■»a»^\. 
•o-tat  v*  >  I  • .      4 


f*.€:'aoa    '.^ja.    -*    al'4ct    4«*»    m  »' -  ^.*^  <  •  jal . 

h»-*ti»  yf  31  • .    It 


!a«..4t*K    la   •v4t'!C   ac>44vi}a    3*    ^'4,1 
t»j«:'f)    '»<   C'C.::    •',4i'!;    i'a4i«i    ia    i-xitft 

•  l'~    t^*taii»o«s    «4a    l'attt<l. 

t»-taa   Ml  }]>.    It 


•f4C'r>at   J*    :;caft-    et^r;:*^,'    tit'Ci.^- 
■>»»'40ieat.    •!'"    <'4c    :4a»OM',l. 

4»-«aa  rta  j 1 • .     4 


I«a4.1 

•oaClaa 

'  ••«(  t' laa' I  jM   3^    :ca4Ni :  .'o-ac '4v    ao**" '  aa 
-'■.'X:^a    *4ai>^t   :oi^ia4  • : -ait    ■»*    •.«;"•* 
"aorta 4*-    at**    ai.    "^vaa    4.    ';       4-«r    ^•«:^«.»l^ 
I'lC. 
40-ta*  aa>  :)i<.    ;4 


••<    f  a«a  !  • ',  I  ■«.«'     ^    ai»84C'Ta.    '•f'4,     '^ 
taaftc    4aO    ai..<:,    >riN»t    :i    4"4'4l-    a.       •*», 
aoii^iaa   a<^5a   La»a:".c^N*    't*aaa4' /at  1 . 
.['taa'jac    t<ja  rt  .    ja    ^ia».t!>i    a  lac  :  a*    1*    ^^ 
»a»c">a«   at'4^1    :t   •aftta'tn. 
40-tat    Ml  Dl  •  .     :4 


3l"USI9a 

a4tt    a4a«lta    C3Maia4T;7at    :a^'>.«:a4    *  <•' 
•t*a4C'>a»     atT44.t    ••     ao-      '4.     .«     410     II     •0'ta':4^ 

a4a»ita    <'4<.i    aaat    c«4c    4'ro    '  ■►•    at.4'wa    '  a- 
'tari»«,tl3N   •€-4.:3a    4'    .  "v>   -i    -ffi   •«•!    4^t' 

a4.>f     4'     1  ior     4aC     Ii?'     :. 
40-ta*     M*  OK.      14 


na«.i 

ICI 

4  0mC  1 1  3*4-t»«aa    i'afaa'"    yf     :?'    'a-tnn    .3    ...i4« 
4ac        >aa' ;4rtU    t*^'4:rt.       af4l^araCN'l    •fat     a4j« 

4'    1    :;:"tarat    'caFta4'^fi.    -1.    .«.    4w.    -i-i    - 
>a    i.A*    "vatfic.    av4i'lc    'Ka.    ^jiia(:4T»-i    av4t'r; 
4a4.    wjaat:4»fo    at  T4t    toa#4crt.       4^.^    iiava'ara't 
:at;IC4't     '.»*'    4a    frrcc'I**     ">*••«•*    a, ,  ^  t    q*     4 

'..;";    ja   tc"i '...;"'   ■4'ta;4..    -ja   •*••:..    ■:»    4:,. 


»atl«a'4'lja    '.3ncfa>i:at    '.«    ri4<:a4"i.<    4ao 
'<4i^'!-)«     ^     tjaif     t4a*v(      ''aot     11     44T|,.,J„ 
"t4».«f«a-^.       4,.  to    3»    K'latl-     ■«    'H»    a»L«'IC)«- 
!••;•    3»    ra-.».ji^.^«i  -    •40'4'irt    .»..    •  ov    al»~ 
'•^      *a4a  :    ».^i    4'    '.a^     'ac^'>*4^%t. 
U>-«*l    MJ  J  i  •  .        J 


iiaaoL9a' 

4a('ic   aaaiaas 

\'  A    ■  l\     -a     '.<     I    ""at  «     "  .  :  a4  .  :  -     ;  T44r  i  * 
■a    148^    ..kX'     :i*.4'«     4aC    «•.    4tMtiaVa*     10 

*a*.4':i«i    W'toa   .^t'-a«c4acr    co***)** a' t . 
40-«»a   Ma  0 1  > .      t 


■  4-44-t    M«. 
aO-taa    «o« 


4H  *.«a.>'A't;^  t:ai[>aa4a 
?awa.»''>«,s  :»  *a(  if  a't "  . 
•0-l*t     lit  II •. 


I'laai 
to<>'n«a«    a«a|| 


»    v^a*t  •    V4U«t    '«4' 
at    -a'4ia€,    'at I    'aoa 

f  ••€-  't    4ac    ll'4»i.  : 
^t#a,;.«a    t*4'l>t    4ac 
•  4'     4t     '.^     ^.>i;a4':a«l 

40>iaa   afi 


.  i  aa*.!     at 'foa    a  4 't  t    C4a 

r«*tJ€acC     -»#     l->'»Ot^*<a- 
r    •*<     •aot.c    at'wta    'aa 

4ati    ^     '.^    Caa'-H-i 
.  j»aci  . 


40-iat  lai 


31  • 


•"icaoaixsa' 

t-"<ti»..4aci    y    aaoaaan    aot't   4ac    if.-.'<y»%   J» 
'44-fa.,    tacrava..  : '1  t    <ia    t    lacjriaa    »M»    acatfa-a 
^*     ^*^c:acai     !•     l-Mt4-oi.l    alCf    »  X     1  au  f  C  4  T  r  3at 

">•     .:atai4    4ao    arxoraa    10    4ar.ai':>a'>'7    tat-r^at 
4>a,     uaja    'aaC'ianl    •  ■>«    -(>"»iaa4'oa>    I'milt. 

40-ia*    ti>  OK.    'a 


a«icao»iai4»v*iii«Tia«   ilL«c»»oaicii 

-  ! :  a  i-aaxHvl   aaoo^x  '  I  "ia   aaoaa4^.      :  ar  .  >ott 

•''^*     3a    :*a4CI'aat<     attlt'Oa*.     ;arvX"Mit.     tfal- 
'  >ar  ^x  '  3a  »  .    'a*a»ii'oat.    r  I  ■»«  1 .    'a^iTA^i,    atLl- 
•  a  .  .  :  •  .  .     :  3«444v.44  J  :  1  '  r  3a    t^   l  aat  a*-     4ar    '•<•    afcav>» 
■  ■>«*•   »f  4     1,  t'f  a. 

40-t«t   taa  OK.      • 


•••  I  c  aooaaia  I  Ml 

atitaac-    4ac    0€rti.o»ata»    u  I  4  •  tx    ar'atra    jt04 
a-a,    »^4a'ca«4t'ta    ■.■^»»\.     »  3O0  •     •fKJ.fj    4a0 

f4'Ht4.    :.,rau4tt    »ao   aOi»i^ai.    a4r44.*T.«n<    ta- 
•    '«-aat.i'4.     4aL     to:.     af»t4a^M,     aft'-'TDri    4ao 
"    .•">a  ;  x>iU»»,     ia»t  I'l  44' ;  Tat. 
40-til     lia  ~>K.     !• 


aHlcaoaiyf    laaLl'IOl 

«    '  .aat.    L"  1  j(Jt    i 
jtA     :  s    4*1    I  iPl  4  ;  a«  s 
.  :  al  »•    4aa  *  .  . 
40-l*a    ««i 


'  .14 
T  4ar  - 


H  vt     .>at  ~    '  J 


•  a      ati^rc'l. 

'44.   JVl  4it      «4ve       ' 

•  4<  Mtta»€»  IN  1 
^  '  1  • :  N^,  M  •  ac  c  i 
•o-lll   aal 


r'f*     ;».    IS    t"»''»!ata'4, 

^'  .         j4  !  N     IN    ri-f^i     3#     10     ja 

-N-    .4»'».l1:     ^ai»T    r  ^v    -■  ra- 

I  4-co  *Lr at. 

OIV.       4 


4*1     t  tat  -  Tat  a' »,     4»iavl':t"     (»«* 
ai'Blts    ''C^caja    4ar     i-.^.'-a-a- 

»f4'>>i:     a4»4*T0t'»"'     ':ic". 

•o-ft>  aaa  0. •.      < 


aalcaoaavt    9ICIk.4.>Toai 


NC  ;  it      a(»li>Ha|N'l      •€44      •  ..f       ■4441(4       14      4 

*-il'    af  a.»  I    4t.l'ara.        M.r-    4s-     :  ■  :  1 1- l-f  C  Ta4 
-**    'Mf    rarj.tac*    a..^    i.  »  '  • '.a    4at     *r4"    rj««»4,T 
N-^.fC     or    'I-     v4     ,41''     4.*'~     . '/f     -■     4i"    a4'444ac 

■  4.r    otci..4'9«t. 

40-«a   ->((  ^K.      a 


'ar«    4a^(.I»Ifa 


-r    r4r..otaC' 


:  N't  a4C  '  *0a    J*    -r 

•r  4■^. »    :  -»ai  7IC   64  1, 
•a-tii  ii] 


•4,f    44: : 4';3a   ai' 


'»0    •4a4LLl..    »v4'l    airao.4«t 
Miiaat^.      ioc»   Lta«ti    o^a4'c    3 
'H4'    a[^aoa«^    tata^,    ei,^    aaca» 
•4«4L,.t.     :oaO\j>.';a6    lalCi    #!•- 
ri^ffOIal    '^4'    0*    .!&M'i    Mtact. 
4N    4aa4a»a'     I  aOt  i    0'     airaacios 
'«Aa    ja  T  "  . 
aO«tll    tiJ  CI>.      • 


•  KITaar  vtciLlTiIi 


IN  sit   4a<- 

.    '«t    "ar-yciav-l 
•  'f    at  'a'tN 

1      •-4lt      .'LOil" 
'-;i     at"I     a    Ki4t 

■-1--    I«  ^tM 


'4C:,.!'!fl    4ac    »ac>oa4"I    «»    T.<    a4,4i.    a«01C4.. 
'iL.r    afM4ar«   ^4»    4'    C4-a    i.tJt,««.      aacul'ltt 
4ak   •«-wia4a4    r  o«    r^^  •^^^    i'aittf^    aao   B-ia^t. 
a'^^a- t^t  -  I  '  K     jat'^^I'It.     'ti't    0*     'm*    3aN'*L 
'3,.tai4tN'.     atj^i44Tra»    r?  '  tt  4  tt  1 .    800'    4aa-*a. 
•ta'^aa4acr    cai'tal*     la    roaa4T, 
40-tlf    t««  OK.     It 


•Kl^aa''   acoiClMl 

4aa    4c    a«o*atlt    afaon'    raj-    44ii.  ac:3:-4.    af- 

lf4BCM    4i4C    a^tai'IOa    L4II.        ra'raN4.  •toirtat 

4aL    latir    afjt4aCM    [a    .jrc     icua^fl.       ^44^1-- 

•  j>."Oa«a»-af a*4.    0IU4t(.     at'4»0v''-  4a0    a    rai'i'la 

a..4aa*c  "H.^'    or     '»<     C">a»4'     4.*,_.-)r4.  a  t  J<' -*»  a  t  I'a*  . 

4iCJ    aa»it  X'*'  . 

tO-*»a    laj  OK.     1« 


mc-Muc 


«lLiT»aT   T«4at»oaTtTi»a 
caaao 

pa4f.TjC4L    4ac    TMf.3atTIC*L    aa'^S   roa    tarcirrlaw 

»       '44NSf3»'4Tl^^      v:Pa4Tina      TtS'. 
•  0-tlt     f**  QK.     30 


"It.« 

Df  TTnioatTieai 

rr 'r  a.«ia*TIoa    O*"    TmC    avirsiCAL    aaD    CHCa'C*L 

CHAar.ti    IN   rwA^oaaTrn   alt"    troarr    in   caat   foa 

'?.j»      '[44$      4T      JJ      r. 

40-IIS    191 


"■S" 


i4»->a4Tj»T   ti»taiacaTS   oa   ai-jtaai.    traTHtllt 
!<•   .-irr.ii  IN   ant   fL'.<io«Tco.      TMT    oirrcaracfi   0» 

a4Tiia4L    '■.aoalH    aac    ^aaoaaToat    Ga'^afM    fyr    cavsTAL* 

aaL    C  ■a^.4  !  af  0  . 

AO-lla     IJT  OIV.     }t 


TcaPtaATjat   aaoi^KTIis   la  an  Pl  is   0.»« 

4aj    T?a, 

•  D-IM    as*  OIV.    IT 


•"OLTaOtMOM    allOti 

aAcaoSi    -icaoSi    "aaoatsi.    aao   caeanrar   D»T» 
•ai   aattfNTro  foa   I    lasots   Of   ao^o.ta   ti» 
0. It   2a. 
ao-lta   vtl  OIV.    IT 


MlAT    ratATiaG    STUOIO    Oa    siw^lC    ao    cartlaLl 
taAhtC     att     AT     800    r     IaOICATt'>    a     aircarSTtLLlJaTIOa 

at'itEN    ijo*^   ANn    iJOO  r,      TtaSiLf    ••o'taTitt  o» 

C.JtO-K.     aOLLLC:     tatCTl    Of     WYOa-<';C><-ar D.icaQ    ao 

(«T»uti5al  aacatacD  r»oa  tLECTaoa-«Aa.af lTCO 

BIBLE'S. 

ao-tia   11*  OIV,    IT 


ccvtLO^ataT  Of   aOTOta-aiTALLjasicai.   ao-o.»Ti. 
C    tHTETi      tfftCTi   or    JIaTtaiwS   coaoiTioaj,    c    COs- 
CE',TaATiON.    HCAT   TRFAracaT, 
<o-(is  ua  OIV,   IT 


aaiaiATuae   CLCCraoailC   l»ul» 


INT 


aalcaotAVt    aC^tT    ITITtal 

•    IV"    I'ATi     ia'taat.A'E 
,-4>'4Ri.(    If    •^LKlalNd    a»    »owf> 
•  »■'!     •-     '-.f     r  I  NA,      ^'4^     'r     '" 
'44Ni-!,,r4     ;,»fa-aA    »at     2l~     ■ 
a4N&r . 

AO-III    lat  OK.      a 


a«IC»0*A»tl 

"l..viat'fa    Aac    1  a"l  ..l  1  at 't  a    ti,r    at'E'ta 
'E.»,aliifl    rac.jcia*    at  b    f  .  f  : 'a  ^-4  ,af  •  I  "    "»t'E':- 
'  :  ja    '(--aiXitl'     a4"S!Cl    r«f,4.>4rN4    «>a    -.r  t(  -  t  oa 
iaa*'.  IC  4' I  oa.     Taaaiaiiiija    .rati    "N       'aaal-l  11 1  oa 
.  lat    Coa^OafaTi. 
AD-I*a   MJ  K .      a 


'AiaicATioa  lacTMODs  fO«   aiaiATjat    iNrou'Toas 

taPiC'lw    TM|N-f!La    t'lRaL    COMOlXTOaj    oa    »t»«1Tr 

ijoiTaATti   aiTa  rtaaiTt   'ILas.      'at    iNoncAact 
aA.«G(     11   faoa    11   al'aOHtaaYi    to   aj^LlHtaav    »itm 
4    aialNja    J    VALJC    Of     100    AT    1    rafoJCNCT    o«    1     ac. 

tO-IK   ni«  OIV,      a 


aooOULAToai 

A    afT-00   Of    »tAi.lzIa.   AjclOf  af  jjf  aCT   »o 
nt.att    a-Atr    t^iintPi  fo»   jM    IN   siMoci.   itat- 

aaar    aooiA.4T0«t, 

ao-MI  001  OIV,      a 


A    ~l  ...    'ta^t«ATja[    auLtt    fOaaiaa   aCTaoaa   fo« 
Jli     IN    baOaB    PAOOULA'Oaj    w,Km.     War  ^     IT    fATLED, 
aoji.''    NO'    ifataaTE    ►■T'oaoofa   oa    ^Taca    aATAaooui 

CAWS. 

ao-il)  tof  OIV,     ( 


aoaLlatAa   txuATioa   of    "OIlTuaf    TaiaSfca   roa 
'■«    rial'    faftt    or    ra»ia8   Of    a    «.,ist    »o!l, 
aO-t*a    •««  OIV.      2 


»tl»   atTMOOl  fO«   ntaiuaiNi   Tat    aonTijaf 
coaTEN'    If    riPaaoalLE    »0».TiTT«taf    falTl. 
•0-llt   aaJ  OIV.    I  a 


a<40i.ICULaa   aoTiTloai 

raiic    »»fC'a»L   c-ata   roa   thi  a^iATioa  sano   of 

■  ATfa    vaaoai       lATEa    vaPoa    lIMC  atOTat.       aaVlC 

latcTaAi.   DATA  faoa  nao  Tr  tx  i/iooc  ca  aisioa, 
a0-f«*    111                             91V.    IS 


•aotTaoeaua  »u.oti 
atLTiai 

aaoctouafs  foa   aataaaiaa  rntaai  Ticai.LT 
aEJKEO   ac.      OATA    oa   caC"IcaL   AaALVSIS   «N 
aw'jICAi.   aao^taTiEs. 
aoata*   lis  DIV,    It 


TLECTaoa   BCaa   aac    »«c    aCLTIan    of   ao   aaf 
pairrc   oiicuisED,      EooiaataT   aonif  Ic«Ti  oa  »N0 
:a>arT    e«al.jAT|On   are    ncscaistO, 
ao-lia   ||7  OIV,    17 


a«OLT«eCMUM   AcLevi 

aicaoiraucTum 

■icaotTi.KTjae,   HOT  HaaoNCis,    ><io  cxraulloa 
coas'taTs  roa  ao-,   ao-a,    amo   a-sau   *u.0Tt.      caa 
Boa  iTaeasisa  sTuolfo  foa  ao-Sa  ti.o.si  la  *no 
ao-2S*   a-K^sa   T|.o,l«  za, 
ao.fi«  ija  OIV,    IT 


•nOLTaocNua  C0IVOUHO1 

atasjacafNT  or    laraaacD,    visible   aNO  ulT**- 
vlJLlT   sPtCTaa  of   "OltboCnu"  ComvlCUS. 
ao-ll*  4tT  OIV,     a 


•aoi.CCut.aa   satcraoKO^v 


Basic    tarcTa*,.  o«ta  roa   th€   acTATioa  aaNO  of 
tATEa    vaaoai      aaTta    vaao*   line   alOTas,      titic 

tatCBA.    04'4    rao"    2tao    tc    'at     I'lOOO    ca    Bt'.l-ia 


Liacaa   aao&aaaaiai   TtCHaiauts   »«E   4aav.tC0  TO 
aANA&Eara'  aaoeLfat   IN  suc<iETia«  tao  riNtaciaL 
PL ANN  I ao, 
AO-tB*  aai  OIV,   21 


aweaiewcctCuLAa  aiLa* 

iNvtsTin'iON  Of   AOIoaaTivl   aaoacaTlcs  Of 
fATTT   Aaiat   aooOLAYtas  it  contact   aortNTiAL 
atasipaEatNTs. 
AD-f Ba   ITa  OIV,      a 


ao-lis   ill 


OIV.    15 


•"OLtcULaa   latcraoBeoav 

•T«aoii» 

ij»4a4ai[5   Of   a   »4»tas   Oa  pao«aetS    la   Tat 

Ouaa'ua    THtnav    Of    aAav-CcE  C  Taoa    S'STtas. 
AO-tBa   ai*  OK,    II 


•aiLlTaav    •!■ 

-ICABi      .3»Tiau4i    itclc'ioa.       ,  •llir  iCA"3a. 
4aL    4tll«at<raT    of    aicaul'l.       '-arr    -a'arailicAL 
"Oot.t    roa    4aaLICA''0a    1^    atatoaa*.    aao^/atafa' 
A^a,    4llitaafaT.      cCN'aOL    Of    a      ->■••, Ei    a«aioaaf. 

l'»'E". 

AO-IIS     IM  OK.     II 


•aiLlTaav  aaTiSMB 

aarcooat"    OeavoaA'tO    -«Ai.s    roa    ''Ealoaafi. 
at^l   at    ri.l4-T.       Taa-    ■>!  1 1  la    lac    BA-AAIIa'.. 

laiCIAL    atA'laa    Of  ,  1  C  E  . 

AO-ias  ill  OK.   2« 


•aiLITAiT    raaialaa 

4a4..»i:i    Of    4'c    COtOM     4i.ai«i'l4.     c-'4aa(i. 
4.*)    'tC'«alC4i.    coa'BCL     3»Ea4»oa.       i4'Hf4r»oaT 
^•ia4'oa    ataroaaANCE    af'fa    'ac    ':    'aatt    aft«i 

^r    oa-'a»-jn«    Taaialaft.       alcoarw  a04T  1  oa    ria    a 

.OIN'      SAll:  /LA'tBAL      C  0.ja  St      IT      AOri'ION     Of      AN 

lai'iA^.   aAiic    c044pajaic4':oai  r4»r .  i  4ai  i«Ti  oa 

••«*  it . 

40-lia   ITa  OK.    I' 


la(.)*CE^    ITattt    IN    4    NAvAt.    'BA'Nlar,    S''a'30L. 
frrf:'i    -If     laouCfO    I'atll    on    tlABNlaf,    Aa'^ 
araroAMAaCE  . 
AO-lia   *T«  OK.    11 


irrtc'l  vtacst   of    a'C    cojast    Aaalaili.    -\t 

'EN'BA.    ofricE    l»uia"faT    $a»CK       1'.      jia 
'BA'alal    l*4aOAani    Aar    ar Oji mf •' •  ' l . 
AO-tIS    tu  Jl  .  .    .-' 


aMei.ICUI.AI    ITIUCTUai 

iTaaoiit 

suraaaaits  Of   a   fAffas  oa  paoaacis   la   Tat 
OuaaTua    'Mtoat    Of   aAa»-tLECT«oa    !TSTtas. 
AB-tM    114  OIV.    IS 


••Vl.fCUI.Aa    MiaMT 

VEBA'AN    lULfaTE    aao    caO4*oa0K!a    SULfaTr    fana 

aoviat    coaafA   aao   socioa  aoLVAca'^iTf    era' 

faACTI0a4Ttr    IT    tCTfOLA    aESIa    (-..aoaATO^aAaaT 
AaO    CE 'TLfTflOiai.^    COaPLEA    fOaaATTOa,       A    at..*- 
'lOaSHia    BETWEN    aOLT'i*.»»    IIISmt    anO    THt 
Cai'lCAt     SALT     CONl     v'aATIOa    fO«     SOL JS IL T I > T lOa 

Of   THt   cf'TiaTaiDiaiua  coaaLt"  tAS  co«<f!aaeo, 
AO-IB«    111  OIV,     It 


paoaostD   atvisioN   of   u.    s.    S'Aacaao   ATaosfataC 
»0    'C    'ooaa    la    ACCOaOAaCt    BIT-    '..r    Aaoc    itsa 
aOlOfL     AS":    tOOATloas    AaO    TECHaI.J»<    B»    aai-H    TMt 
atvISloa    lAl    OtvELO»tO, 

AD-tis  ai«  OIV,     2 


•aOLtCULll 

Basic   *afCT«AL  oata  roa   rxt   bi-»atio«  i««o  of 
MK^l*    vAfOai      lATta   vAfoa   Liat    aic'as,      basic 

t»tCTaAL     DA'A    f«oa    Jtao     TC     Tat     1/1000    Ca    »tSION, 
AO-tBS    111  OIV,    It 


HYfSOatTaiC     NAP    Of     THt     aOON    alTH    TH(    BASIC 
LaaAa    foaaA^Ioas, 
AO.«l«    Tit  01 V,       I 


•OLAai2ATioa  aaoataTits   Of   LOaaa  foaaATIONS 
la^ESTisATt-   la  3  afsiONS  or  Tat   satcraiiai      in 

'HI     TOTAL     LUHlaOui    fLO»     AtiO     IN    TH«    BLUC    A^lO 

TtLLoa  taecT*AL  ateiONSi   it  usins  latciAL 

riLTtat, 

tl>>ISl    Ml  OIV.       2 


oa  THf   STATE  or  alphonsus  ciATta  tcroac  THt 
ONMT   Of    Tar   tauPTiON  Of   3  NOV    i«}i,      sacc TBO- 

a-JTOaf-aic    OBSfavATlONS, 
AO-»BI    SAT  OIV.       I 


tiTRATiaaciTaiAi.  KoaaaawT 

THt   POSITION  ANftLE   aiTMOo  foa  OfTCaHINia 

wJNAB     PuTSICAL    LIBatTION    PA*AatTr<S. 
AO-ISI    1««  OIV,       2 


luaracc  aaoacaTtCi 

PKOnaaLE   DintNSIOMS  of    I>*tCiit.AaiTiit   in  th( 

aiCaoatLlEf    of    THt    L  ll«U»    BuaPACE, 

Ae>*is  Sao  OIV.     1 


Oltsmnuh 

aOLLIM*    alLLI 


»Oi.»9otai*«   SMIET   aoLLias,      atcESSiTv   o» 
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4IM4>M.    nt^Olf    ••O"     '■^     «44*w4.     W>,*1     ••l*4«c- 

cc»iTt4 .      >T«»x  'i>»4-    ■4c''>«i    4ar      1''*:,    4      ^tr.i 

'«    M0'>»    «C~4«I30. 

40-tM     11*  3  1  •.     << 


3C»ICt>    »0«     llMkA.*'!"**     M"l-»»«'"4««<i- 

: •«••«<«    "»  niocaaiC'i.   ■«*jni.    i    ■••»,•    '•« 

r^^tlOM     I"l    «««l'»    "OCCLIi     •""1     1»    ••«-r.-.„| 

•  *«*icjl41i.     fwuJi    iNTf anA* i'>«i    >ir«t^   »*«*4   _ 

•  •af.         ^O^fM^OWV-     •••     4ULII3-»l4C»"'a3«,     *44'; 
*•«     «««4«*01V*1CT1  tfC     4€4n04JT     ImVf  ft4«' ^4. 

M  31«.     VJ 


4*    THAManllttOM 

'H«     T«»»i<«l  TIi4'r  X     3*     «0'0«     '■«-•     4-' 
:«»wO^Ct"0*»    •▼     •Cf  T'LC*"©*.  !■«  .     '-^     '3*i'4<K 
3»    "<e    ttll    0»    TX    rN(noM<l1I'l  «    ».j«r4.-»     ■ - 

•UXkf    »!•«•    •»    »•*    "O'O*    '»e4»t-     4'«c    ••"     •rt«"4,. 

«e"iir»i<!T«  o»  i«»-*v.4Ti   cH(ao«rc(4''34«     ■• 

<4USfi.C«     •404«     «T4»TMr*lC     •»TlC*i'l     44t     •e"^4'«j- 
•  3K.     14 


t4'lU     ■»     •r4Cr(>l>     |T»iX»U«4l.     «4'f4|4(.4      >•• 
40-tU    M4  3  1  <  .     to 


•MCUTMM   CMM    MCT|«M 

»"€     W«444.     CO<i»t4uCT10"l     4«C     'W'^X       )«  '  4  .  ,  » 
4'«      ▼*«      "MT^lCat      •4»4i^Tf44      3«T4f««^      »  >•      "^ 
40<UT    ll«»»H.Iv^    "-"llCt    •C4C'34     >«»     ':»-     Ht^. 
40-(a«    T««  3 1 » .     10 


4C<IWD    C401S     I«CTI014«    »0«    «fuT404«     !»••«- 

4C'io«t  •ITU  airac*  '•n  ofjTi«i  >-.      4  ••,\'3s 

3»     TMC     '>4r4    'OH     4M*UL4«    0 1  IT*  Ku' t  3«t    '  "i* 
tw4»'IC     <«oT«Oi4    |C4TT(*|4W     II    ••f«>iT€-5. 

:»«P\.«»t   C*o«*   MC'ION*  ro«   §otm   44'(>i4vi 


',£;-4JN      "444»44^f    •  -   .      4  (  IOM4  IT  f       >«  .,•-.«  1  ;   1 

*•,*.      »_:•***•■'       .  :  '43      4N  .    .<•*         (i/txAiraf  ^»r44-»         s 

~»       '       E'*4.,*',        4^_'         .#^••'1'       4»i;      •■  '•■       •       -£44- 

.'       •      «4         •4;4-«t4.«4      t4*f      -*C^"      .^-  •»— •••a 

*-.44-       -•.4^       4M^  •       '4  :4CjT'1, 

*^-f  ft4      9M  ,  I  •.       J^ 


D,«I4^-  '■tC-4".  •.       »*^r(4-      »^         4      -»■»•      ■      J 

»   «»f  4  •  -f  M  '  »!,      4t  UA.    '  *      »4|        ;  1<-  .    X^«  .»•      '-• 

''v.  •  :  1^      -4»f414tii  •  .«     •       lO^v'-.C**. 
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'.44---^4l.      "Ov  ''*€'" ''K  S  1  >^  4       /•  4  .  t 

.  Ns/»v  4-i\     afai       >4l'i      H.      "N      t      '•>     '4*14'         »■ 

'I  ^/'i?  *  •  »*•  4«4  ■  .  4  . 


■•VOIIC  44344 

><4tC«C4C'l'' 

lo;**    '4i4l4>«14f  I'l    tcia     -Hf     -4««'r4     ir     • 
*-il'     'f  .f*     »..M'"4-i.         \f.r-     air      :4  1 1 1_  4»t  -  '4* 
'•      •«(      '41><1<*      ^4>r     l.4''^1      4*4:       4?4-      -^4»1' 
l-.4f       J#      •■-       44       .4.-\      ^•^        )*■«      J-       4."      44-«»44 

•  4.f     J»c  :..  ••  ^». 

4a->*4  ■>%»  • 


0!M        44313' 

-«4  )•?',- 4^      44l4«.'llt      '0      4«0V!?e  44      jNO»4- 

*  '4««C  ;  1-".       >»       '14      1<3«4    ;  "«  44      •Ch4  #  ■   ^4  iir      4»     4  •   3'     4 

4«»»3N«       >»      lOLl:      \-4-l      -3"»04«1'1  '  iC  _     •-  •  K) 
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;i4(44C4f1C'      l»»€:'4       :i      •44-:,y.^44  -  :  4C       ■•*      44f 
r  »•  ■.4"~. 

4»->»a  111  31  ■ .     • 


'■4«'4f:-4^      4M4*.  '  4  '  t      '■      •4D,T''C  41      J4•'^•  • - 

S'410:i-i       >*      'h4      lO*il       •*4«      4r-.4,--*4  4ir      \m     4-3, i 

•e»»-">M    >«    »*. :  3    4-4-1    -^^•'xiiM  I'-,  -  ■•»; 

'4414I4»^4l     440     »f44;-t      "^f   <  1  ^  F  »  .  iT4r»»ei^r 

»»«!:•<     '1    •44'1.J1.44     ..•'-.:'%     ••€  •4-;-4-'-. 
4S-i«l      114                                               31 ».          • 


-;il-»,"    ic;  u    't"t44',4f    3»    -'.-» 

.'•<4f-»4«<     '.t:»»3<«     4»4«     4"»v. '•'•». 
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■•.     f4»f'4      34»      .44I^u4      T44t4      ^      4'144'      -»t4 

-44S  V*:  44  :  J>>     4't'f  44  . 
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iC  I  %€     M4*J*€*41'1     •«44     ••<     :444|ta     ■*     4 
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144   t'lnti 
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40-l*l     111  314.     14 
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40-l*l     1«4  31  •.     13 


44KX^144      f4«#4M 

■   14 '■«€"»' 1 .4v   •oo*.    3«K:4ii:ia   '-•«   f"tr' 

1      fl'-ClO.       j#      '4ra->€l'.'      404"4'i      4      -4-''^4i. 

4144'!  >i4    -(i'|4    j^rf4    -:'4c;''-'i4    -^    i4-.e44 

44*4  44r       •  \      M   4f  -  :.4f  '   . 

43-111      344  314.       11 


41«  A.  44 
40-1*1      1*4 


-34«1^4'I-1»      :i      >4«*34      %9.^k      -»«- 
314.     10 


"«C  J4C  '  .  -  4*. 
'1      •444'4f'4*;      C 
J,4r4j»XC     ''4t 
40-t**      *«• 


414^'%;4      '•        '-H      1  %e      4it  44  ■•4-41C4 

4^.  :  -4  71-44  44       41*      '»'f4%       >»      '.* 


4l4>t.j44.      440<44lSt      •  I  4'3«  •      4  4041      44«4  If  3  1  ".  4 ,.      4f - 

4<44^M      4<40      H441'[344      ^4*.  14^144141.  "4  0  I  -  '  •* 

4^     I4t;-     4ri<44C'*     II    wl't     KlC>«C(t.        C44-^ln- 

•  4.-OM44  4-4C444.      0  I  M  4  «*  .      "t'4»0».1««  4  ND      I-    '4  ]  '  |   ■>«  . 
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40CC4>i    tO-'-'V 

•■<€      14'j4t      34      T»l.4.4«M  ^444<irlt      'f  4«     4  04 

11.4";:      M4      •«4t»      .       '•«14      W4(444!34>      4  «<^      -H»f4. 
4:3*      '1      •4'f4       J4      4  1  1  i  'f      3C4»>4. 
40-1*4      I  10  )1  4.  1 


(if  3^44  4%1  -  4i.       ;  I4t  ^  '  ■    .4  '  :   i^'i      3»       •-'€       44'''C 

3<t.4i   441 : 1. 

40-1(1     II 4  31  ■  .         1 

40e  (  4i4e««4«4i  1  c   vtuiki 

-<l4'«0«4  4  4iil  ;      Vf       )«44'H«      V:-«0'Jt.rt 4|IC4t. 

'4  44       .  444  1  . 

43-l«>      IIT  314.  1 


40CI4>)e«a4»MIe44.    04T4 

4*OCrO'J«r     404    PWOCCIIING    0C14N04444'4IC 
»'4TI3l      34T4      USI*4«     »uTO«4TIC      [34»4      44 IX  C  1 1  T '•« 
fO>jI444f1T      440vlOfJ     A      444IC      NtTHOr      34      r44C4lN« 
J4«H4a4rf4     TtJ'     *c«iClII. 

>0-l*4   %»e  014.    ^o 


40Cl4>lO««444<T 

14»I114^     JCt4N0G444MlC     4*0*ll4"     404     411^*1. 
•f44      1441. 
40-III     MO  Oiv.         I 


XAINTtNANCI 

aalNTtNAMCC     S\^»0»T    40«>«UI,A»I     4«I«T    0«ON»l«Ce 
tauI4«(€NTl     CO»T    11TIK4TI044    MOOCL' 
4D-fM    TM  31 V,    12 


tLCCTKOH    44«4n4&MITIC     »CSONA>KC    04    0*(i4NIC 
•  ••J    4LI4H4T1C     4IIT40     4I<10»«5I     C»CH«'«iC     II«Tt44CTI0S 
04    tLtCT40(.»TlC4LLT    •e><C»«TCO    ieXIOXI  T«  1  l4     NCSA. 
'!«     lO'*!!     T«l»l»ta.»»    lavt     CTClIC     V0LT»»44Tmi 
0»».4»TI0>«»1.     »«^I4It«    C1»CUIT».  _ 

4e-(**    •»  OIV-    23 


40CC4N0««4M<T 

KII4TI4IC     ■!■ 


»I«      3*X"l»t»      44C  .3\;T1.1>«0     404      OCl » 1014  44w[  1  C 

4C>r44C-'    i»i44»o«lc    44  'Ht    rrt)€44L    4Pyf4l'441» 

r!fcC44.      4CA4      14*  3. 

40.MI     lf«  31V.        1 


40ci«we»l»*»4»'r 

T*4I>IIIM 

C4T41.0*     04     COU>UI     IN     0Ct4l40«4»4«»     J44t«tD 
4»     •••4IC4N     UNl»t4jIT4      i»*2-«). 
40>l*«     II)  OIV.         1 


4O»ta4T|0n|     (CMAMCM 

'Ml      4»4Tr0444J«4     <4»4»u«tl4CNT      44  OC  C  I  >      IHf  »C      « 
MT     04     rOlliaLt     0«»C4»«T10NI     II    riH«uJTW4     taiO 
■4UTU4LI.4     l4CLUlIVf     '04     44»LlC»TI0N     I4     |»»'t"l 
4I444.TIII. 
40-l*«      **4  OIV.      1* 


TMC      4u44C^I04|     04      4       H.  4*0*  •  I     444C»I0N      34      T  Hi 
'3'4L     440OvX'l      In     'wl     C  3*l -'V3<«C  4 1    fOUATim     IJ 
4>4*1.»H3. 
40.t*4     **T  OIV.     14 


4      Ci.411      14      0^TI44l.       lNVtNT044      0«  C  t  i  I  ON     4J|.C|. 
■)414»'|3<4|      4tU4«Cx. 
4».t««     Ml  OIV.     14 


4orTic»t.  ni4e«iM* 

4<«I4L     riUMT* 


OCB-PKR 

TMf  rrrtcTj  or  *t.L0>4N-iNOuctD  niAKTEi  t«> 

4tNC4C4S     IM»L»HT»    OX    •COOO    CMtXUT^T,     4410    TM€ 
OANASt     TO    THC    EXOCKINT    rANCKCAl    PKOOUCtn    <T 
OI.-CTMIO«IIn€     AKC     ITUOItO     IW    MAMJTeM. 
AO-tM    STl  OIV.     1* 


4>A*A*eLIC    *NTtMMA« 
RADAR    ANTtNNA* 

HieH-PCRFOHHANCC     VM4.UH4    RAOAR     JrSTCX     fITM    A 
lio-4T    4ARA(IOLOIOAL-RC4LCCT04    ANTCNMA    FIR    Mil-     . 
llLr     ANO     STACC    RtSCARCHI     USC     INTCNOCO    FOR    RADA4 
tC"0    "taSURtXCNTJ    or     MISSILCS.     lATCLLIrri    ANO 
OTnCR     S4ACC     TARWTS    AHO    FOR     STUDICI     IS    RAIAR     ANT) 
RA13I0     tlTRONOMT. 
AO-IM    STl  OIV.        6 


ROtMANIC    eoi^OUHOl 

iTHTMCIII 

CHCNIITAV     AMO     STNTHCIII    OF    N-SULF I  I^ANl  MCI 
Aid    M-llA.FINrLANlLINCI>     CHCHICAL    RCACTIONI    ANO 
T44N$-$  IlFINTLATIOK    RtACTIOtll. 
AO-t*«    *0*  OIV.        4 


400«AMOLlTti 

KOLITt    RATtR    VARO*    AOWRPTIOK    ITUOICI. 
«0(.ITt     RRtRARATIO"     ANO    RtMNtRAT  lOH .     IWTROOvlC- 
'lOAl    A>«0    RtCOVCRT    OF     44IORN    OUANTITICI    OF     IROCD 
•  >r(R.     ITORIU     COMTAHIatATIONi     ANP     THC     ROSIItlLITT 
OF     lATtR    MC  A4  THOOUCH  , 
AO>tM    **0  OIV,        I 


■OIIDATIOM 

0IIOATI9M    OF    c    ANO    •    tASCO    ALLOTS,        RATtS    OF 
OIIDATIOH    of    ■    (CRt     OCTtRHINCO    KTaCeX     1110    AMO 
1*11    C    IH    0   FMSWRCl    OF    2    TO    100    TORR.       VCRT 
"IKM    OIIOATION    RATtS    OR     SuMFACC     RCCCSSION    RATI! 
OCCLMRtO    ASOVt     1200    C,       OIIDATIOM    OF    SO    I/O    TA- 
•    ALLOT     RAS     STUOieO    ■CTRCCN     >0*(     AMO     1*M    C     AT 
111     TORR    0    RRtSSUM  ■     A    FROrtCTIVt     COAT    IAS 
rORMCD    OVtR    THIS   ALLOT, 
AO-Mt    tM  OIV.     17 


RFARAMCTRle    AMPLIFIKUt 

TMCORCTICAL    ANALTSIS    TO    4R0VI0C  AN    VMOTR- 

STANOIM*    OF    THC    NONLINEAR    tCHAVIOR  ANO    S^MtOUS 

RCSrONSe    OF    SOLID    STATt    CONPONCNTS  INCLlJOtN* 

RASCRSi     RARAMtTRIC    AHPLlFICRS,     ANO  TUNNTL    OIOOCS. 

IRTtRFCRCNCr    CFFtCTS     IN    RARTICULAR  CIRCUITS    ARC 
tlTIMATCO. 

AO-*M   Ml  OIV,      « 


THC     INTCRACTION    OF     TRANSVCRSC    CLCCTRON    KAN 
■  AVCS    RITM    riTCRNAL    CLtCTRONA«l«T  IC    FICLOI     IS 
INVtSTIOATEO, 
AO-IM    •••  OIV,      i 


THC  anflification  of  stnchkonous  raves  in  an 

fLtCTROSTATIC    auAORUFOLC    RU"R   FIELO. 
AO-IH    %»1  OIV,        • 


TMCORCTICAL    ANALTSIS    Of     THC    NOISE    RCRFORMANCE 
IN    RARAMtTRIC     CTCLOTRON-»A»E     ANRtlFICRS    OF    THC 
OOAORUPOLt     TT«. 
AO>t«l    «•*  OIV,        • 


•emoc* 

RROTON    MASNCTIC     RESONANCE     STUOIES    OF     ROLT- 

CRTSTAllINC     URANIlF<    OllOt     MTORATTS.     C>«MieAL 

■CHAVIOR. 

AO-lM    SM  OIV,    2S 


4t*40N<44MCI      THtOR'     4MC     H*<C  T  1  ONAl     0»E  4  4  T  t  ON     OF     ROHOCS 
»Ht     NAVV     4-1     *UHFIRt     CONTROL     »»l»f1.  M*«««Tie     R«0»CRTItt 

AO-tM     ••«  3 IV.     11 


HlSM-VOaTR    FERRt"A*NCTIC     RISONAMCE     AT     I-«ANO 
IN     IN-.     aA..     ANO    CR-     SUSSTITUTEO     T-FE     ftARMCTS. 
AO>tM    M«  OIV.    2S 


»ICl3    teit    of    IOLO    (UlICTIvT    oftical    lOC«- 
ONl     NOUNTtO     IR     AN    "Hj- 1     HtLICOFTf*i     RCIULTI     I  NO  I - 
C4Tt     NOOfL     OF     SOLO    40ULO    »fl«RALL»     T«*c«     TO    A 
>     MIL      4AOI4L      441     [R40R      QN      SuC "      TAR«(T|      4l      TANKS 
X14|.      HtLIC0»TI4»      IN     »1.!»»«T.      4r4|04l4ifL      C4RRIERI' 
SMIua*t4T.      4NC     T*(lt. 
AO-tM    4*0  31  V,        « 


RTICI 

»Rlt4     OIKUIIION     OF     AfSCARCH     4^*1.  I  CAT  I  ONI     ON 
C0»     ANO     COM.  NO     l«4tR|MCNTAL      n4T»      4Rt 

4«tSf  NTtO. 

AO-lM    •!*  31  V.    21 


4     Mtr~00    FOR    OtTf  4"IN4'I0N    OF     THE     OFTl^AL 
C34I«'*N»I      34      THlN     ARIORIINe     L»»r4|      ll     44E|€NTE0. 
AO-H*    *«>  31 V.     II 


•OdtlTAL    FLIfcfT    RATM* 

4kAcTT]CAL      lOLU'IONl     »04 
4  4  3"     4     CI4CH.A4     0«»1'     •'     ^34 
4N4.tf      '3      T"4f      440IC41.      Vt  C  ^  OR  . 
40-1*4      T*4  OIV.       ll 


*0>I0(( 


tTUOICS 


FHASt     REIATIONSMIPI    FOR     T-FE     SARNCTS     IN    THC 
LiaulDul    RAN*C    UMOCR     DIFFERENT    02     PARTIAL 
RRtSStRKl.        CRTSTAL     &RORTH    •«THOOS. 
AO-tM    110  OIV.    2S 


aCITtCk 
ELCC 


HTOR0«    FUEL    CELL    STUOIES    OF    ELECTNOOt    Rt- 
4CTI0NI     IN    RELATION     TO    CATALTST$.     ELECTROOC 
MATERIAL.     ANO    FUEL    CELL    OCSIWI    CRITERIA. 
AO-tM    Sit  OIV.        T 


ROlTtCM 

NCUTRON    CROtt 


ICTIOHt 


T44N1F14 

TM4^,JT 


'RAjFC'ORIf  I 
1'    4    rlNlTl 


4EVIlfO    CROSS    «CTI0N|    FOR    NEUTRON     INT'R- 
ACTIONl     flTH    OlTtCN    ANO    DCUTtRILR>.        A    REVISION 
OF     THE     OATA    for     AN6ULAR    DIITRHUTIONS    FOR 
fL»$T|C     MtjTHON     SCATTERINt     IS    RREStNTtO. 

cohflete  cross  sections  for  botm  materiali 

are  rreientfo.     4inetics  of  the   i n  ■  in  i  re»ct|0n 

in  deuterium  is  oiscusscd. 

AO-tM    •••  OIV.    to 


'Mf      '441|Ft4     OF     4      \.'l^^ 

^lA^aill     141S     TO     AN     ORRl'Ai. 

"■i'-.«    ';«f     ij    CONIIOERfr. 
40-1*4    *■<»  OIV. 


iT      4AT"      IN 


A^i:^t444      440«4A""IN«      4E>jI4rr     '04 
DATA      HANrH.IN«      1I'U4VI3N|     I  NC  OUN  Vf  4  C  :? 

^4    440jfr'    4*1    RoiN'lN*    Ta'a    44fy;44-. 
AO-l*S    04*  31 V.     V) 


40««IT*L     Fl.Hi<T    RATHi 

MATMCRATICAL    amaltSII 


»»€ -  1  4l 
N     4-4ICI 


ROITtIN    CONPOUMOt 
RXTMtRIIATieN 

OlVtLOPMfNT     ANO     STNTHESIS    OF     S I -0-4    H I  IH     TEM- 
4CHATi.)4e    RESISTANT    ROLTMT^S. 
AO-ISS    ITO  OIV.     1 4 


ULT44,I0LIT     S4T     ANO     SUN/S4T    RADIATION     JNOCR 
VARIOUS    CO-^'-ITIONl    AT     1 1»C    »    A.I.L. 
AD-ttS    0*1  OIV.     21 


R^ARTIAL    OIV^WHTIM.   ttlMTieH* 

THt    FUNCTION    OF    4     (LABOR'S    FRACTION    OF     THt 
TOTAL    FROOUCTI     IN    THE    COM-OOUSLAS    EQUATION    It 
ANALTZeO, 
AO-IM    **T  OIV,     I* 


RARTIAL    OIF^WNTIM.   CQUATIOMi 
tTAtlLITT 

A    NECtSSART     ANO    SUFFICIENT    CONDITION    FOR 
STAtlLITT    OF    DIFFERENCE     SCHCMCS    FOR     INITIAL 
VALUt     RROeLEHS, 
AP-tM   010  OIV,    IS 


*«rTiot» 

FtFTIOtS    ARC    STUOIEO     IN    RILATION    TO    THFIR 
INTERACTION    RITH    SACTCRIAL    CELL    HtMSRANCSt 
THEIR    RCVCRSItLC    ANO    IRREVCRSIBLE    INACTIVaTION    OF 
PHASES    ANO    THEIR    REACTIONS    «I TH    ENZTMCS    TO    FORM 
■ATER-lNSOLUaLE    IIOLOQICALLT    ACTIVE    CNZTNC 

coluhni. 

A»-I«f    ••«  OIV,     1* 


R^RCHLOIUTtt 

DATA    ON    AHMONII^    PtRCHLORATC     (API     CONBUSTIOH 
CONPILtO    FROM    EXPtRINtNTS    AT    THt     INSTIT'ITF     OF 
C><MICAL    PhtsICS.    ACAOCMT    of    science    USSR.    APPLI- 
CATIONS   OF    AP     IN    AEROSPACE     TCCHNOLO«T    ARC 
IMPLIED, 

AO-tt*   IM  OIV.    to 


RPtRtONALITT    TttTt 

VALIDATION    OF    PERSONALITT    TESTS    AS    MCAIUIIES 
OF    TRAIt-RaTIM*   FACTORS.       THMEE    FORCEO-<-HOICE 
lELF-RtPORT    TESTS    TO    DEVELOP   EMPIRICAL    KALES 
PREDICTIVE    OF    PEER-NOMINATION    PCRSONALITV    RATIHtS 
r»OM    THE    SAME    SROI^S,       DETECTION   RETS    wm    FARED 
PERFORMANCES, 
AO-ttS    IM  OIV.    2t 


RELATIONSHIP    MTREEN    ENPATHIC     ASlLITY     ANO 
FULFILLMENT    OF    ROLE    EIRECTATION^     AMON*    FUST- 
LINE     SUPERVISORS.        DIPLOMACY    TEST    OF    EMPHATIC 
AtlLlTv.       SOCIAL    PERCEPTION    AND   ROLE    CONCfPTUALI- 
ZATION.        MASLOR'S    THEORY    OF    MOTIVATION, 
AO-ttt    111  DIV.     2* 


•PtRtONNCL 

OSCARI        OPTIMUM    SELECTION.     CLASSIFICATION! 
ANO     ASIiaNMENT    OF    RECRUITS,        THREE     MATHEMATICAL 
"OOElS    for     APPLICATION     TO    PERSONNEL    PROCUREMENT 
ANO    ASSKNNENT,        CONTROL    OF     A    COMPLEI    P44I04MCL 
SYSTEM, 
AO-ttt    tM  OIV,    23 


440j€C'     441.     3MRI' 
C304n[i44t     CONVERSION 
644".     :>CTE4-11A 
'IMF      04      4Al  IC  1  ' 
iJ»PR3«4A". 
AO-ltl    9«t 


40RDMAMCt 
ARMIEI 


440&44MS 

44 044am. 
N     34     tPCC". 
UPOATINC     Oir 


C  A^t  .14 

-V4«l'     «1 

34 'f 4"! 14 

Nn0  4i. 


"4J.i44". 
'•NO     44'^- 


oc- 


Dl> 


11 


4PAC4A«IMt 

MILITARY  Ration* 

4rSEA4CM     ANO     OEVtLOPMENT     LIAISON     BETIfTN     USOA 
kHL    0UA4T[4"ASTE"     CORPS.     FOOD'     TflTlLtS    4^40 
LEATHER.     CHFMlCALi    4N0    ROlYMERI.     44C«AGf«-,.     EN- 
4I«0NM[1TAl     ANO     SOIL     RESEARCH^     PtITIClDfS    AND 
"1C40«10l3G1CAL     INVr  JTIliATIONS, 
AO-ttt    11*  OIV.    2« 


"4 : 1'r N4NCC 

«3vI4Mti'i     C0» 
AO-tt4     Tt4 


S..^P044      4n4HULASl 
'     1 1 '  I  "  4  T  1  04.    MOOC  - 
31 > .     11 


44"T      U4:i'44NCE 


aPAMCRtAI 


frrcTs  04   MORMONfS.    serial   taansplanta- 

A.4'>     TMV»4tCT0MV     ON     PANCREAS     T4  ANSPL  A  •(TS  . 


I«->1 


•PtRTvRttATigN    THCORY 

SOME     PERTURBATION     SOLUTIONS     IN    LAMINAR    tOUNO- 
»'T     LATER     THEORY.        AN    APPROl IHAT I  ON    TECHNtOUE 
BASED     On    LINEARIZATION    AROUT     THE     SL'SIUR 
SOLUTION. 
AO-tt*    **T  OIV.        9 


TEN    4APE4S    ARE    PRESENTED    ON    VARIOUS    0J4NTU" 
MECHANICAL     APPLICATIONS    TP    CLASSICAL     PERTlRRATION 
THEORY. 
AO-ttS    t«l  OIV.    71 


rn-fOL 


IIT     C 

. (•?>«».   c><rMic«.>  »■■>  •^ '"«■»■ 

II*  01..     I' 


*0*l*4      «««  *• 


'*'<.. 


*    V  \'(  - 


(I  01«.     1» 


tO-t**    MO  J I  •  ■       < 


•*M«M  »<irf«iit 

t   •CTMOo  or   acaLtltv*   •uni3»<c>.<«- • 


Ii|«iTIt<riB  •»  T«»i»l«II»IO»  l^fr'»o«  •■ 
1<I  Mi  '!•>>. 1  •^O  •!  HJ.S'.  OI»fC'  "••• 
•*«iir9<l<uri0«    I«OUC(0    •'    ClOkl-M     --     '• 

•vuoucti  ri>«i.'    '•I""10  •*•♦»■•»■ 'i    «  ••^ 


e 


•.<j«t»    -»^    iv';"*'li    '    •    '-«    ■•*"    ■*„•■    ■-■*«••* 

4».f««      •««  ' 


•  ;  M  '     -r  «  s     I  •  ■  t  ^  \l  t  . 


•0-l*«     (I* 


»•*_     f  •  :  I  '    *»  \  ■  ^1. 


\ 


»»"%-4.       40KJ      l^t.    *•..•-        '^  J^t*  *  .1  1      J* 


•oca   *\.«*i«« 


jm    *r  »«  l<i  '*i«    •^A  ' 


"•.  »'T0    %t.  4«| 


•  *  i 

"^*C 

-.»:  ^ 

^.lJ«0 

■ 

'•« 

•'•^« 

•^•••i*    Jt»l 


*^>-t*4     *«« 


•*V«t*U    3KIL«.A^lOMa 


"taATUM    «C«|»TMIT    *o^.fmt•t. 

*«  3 t  «.      t  « 


-o_  •    -  •  V 


tC     IN 


L»l« 


40*l«ft     t*« 


L«|MC  I 

•  :•<»'  j«^  fcH<  »*    »'•€•».'-    >*     I'f    '•Off'*    'J    ClI»* 

«•     ^    ->'»*f«ri*'     'I  i^»#  •  4  •  .*f  %  .     -  -*.     k*^    -JO 

■•   "A"    •v»i'.-    ^»A';_    '    ,^>        •»«■:» TfT   •v**''' 


L4|rtCt 

%    .««>i<i*'i«.      J*    1    'ft*      :•!•    '*^    ^  ».«'^4   «i  ••• 
4»-«af   |4«  31 <•    i« 


»      14. •-*'■.  -4«      *"*.      ' 

c^*«'    4^v.    ;iM:M4Ut    !■ 


-«     •  ■  ^     4t.r        ■  ^ 


.41'ICI 


•,  » 1  ■  :    1    • '    •..jo*    *nc    •'    r.i'4'r''    'i  *»t  "4  •  fur  ». 

40.t««     ••4  .  •• 


*Owtf»    ^I'^t'i^uMl    3"»    »«4»- ;•*■*•»  -    *•».     «• 
IM  3  1*.     ?< 


IttS 

rt«0«(T|C*L    ttT|Mart«    »■>•    *Mt    ••«    *c.-    •-•<«*4, 

31  < .      a 


4    '-€••••._.'    :  3WI  /tJ    •««    4*    •^«i 


•C*'  .   '        '    >«  '    .'I    .        •4  1. 


.4|'!CI 


r  <M  '  -tf     ■  ' 


r  •  *v    4  ■ 
4et^a«t    *«4 


'9   1.0  4ic«on»   It  MftC«iMO  «Me    ^w    *v   -'44.>*c 


'  -^^     •-#•><». 


4    CLSM-Va^IO*     "*t«.     »Ot»A    •'"M" 


*|«    V4ACI    ^ILOT    4TTiruoC«     To«A4j     «i« 
>MV«OL     MMVlCtt. 


►tfl 


'.4«tiriffo  41    lew  wown*<Tuw  c«*i»e«»:""*    '4. 
-    >•»!*€    Otf4'    It    '•t»rti^. 


»   •■■  » i"  4   t    ■  -   ■ 

4»-»«t       M« 


:)f  ♦t^j****'   3*    •    ••4«i»^ »•»«•*    •*»  M4.»  •    *f 

•    3WP0M»->      »04»       4;«C"*'*       i'*      *'"j*4w       ^'4.    4.  ••*«.»- 

'4A<4''     H -rjaoc  4«»o"*- tOL  J«*.  t     »'X''-^««     "  j^  •  i  :  «i  1  ««k 

•-«    »-<-<•   *'«xx'«et    4«t    *«^-.      ••-   •>-«r4- 
"•ocix  •  I   n««    .>«'4.'-e^  •'   •»»-'"*»   •4*4*  ■«*4,- 
rvc-^OC    •T'^   "^  »4*K  •*",t«irc  ;  4- :  «•»       >««f    -.       • 
•oti :  j(.  4  4   •'    -30    44..    4«c)    '■'•A.:    •'    :»4-      -.   •      ■ 
•**;''»    ■4»    v*^'    )€*'"f'f.'    ^'    ■^»f«t>^      .,    ••-»• 

•-'4*      'Ht     ««!■•     »4C'.>*     •C»T^»:»t»      '■'"     '»'»■«.)  ■«»4 

*    hi  «^  4CC    " '  c»oc4  4<  ■     -I    '»<     .>«:4^.    •■.  »i'-         ■'••- 
t'**;*!*     '*    4     ll^Mh^l     *4**'*c     M  »*  ••'^  %       s     *  .•      ■«  : - 

^t  I.  -  -»•  . 


\.4|t::  I 

*•  ,<  ^    \\        '    \      *•!»*«'»".  -•'|4»      »'•       ->fT»4««I*l»* 

•-<     •€     4»,,f    (»»#;•'. f^%*     "•     \-»     .-■^»«    •*4rTa!4wl 

■i4- -  xn.    -    '««»»i*»-    ••rw»fe    v    •••    •4'>n-44^o»«i*^ 

*&-l»4    •*«  '     •  4 


m  ^4*IC     tCavOMCCMAMt  Mt 
•-■'       -fll'*     4«K       'l\'      "^i. 

43.t«t    «««  : •• 


r  ^4»IC     l*!*!** 


*«■      ••"CVf»«     •4- 


4i>-f«9      *»| 


•*0».44  :  I4<'  'OM 


\* 


••(■••IIIJ-    C0^»Ov*«t 


'^•"^  .  I : 


POL-FKO 


•  r^iO«   «»t"«»t   •fulfil.   ►■   j»iv,   i»rci». 


Vj*.*"!*    BCrtl-a    wOtCCJC**     wt  I  *h  '     »»*c     T.^r 
tO-tl«     til  Jl"      l« 


■  ui'»«»  aiMuiCN 

•fM««c-   «>»;  Of  »«..•>•.*  N  r   ,ui»0N   scrsT'N   j\j» 

"  :  .•  ^  :  X  ">. 'c»w    :  N^  i' [4* '  1  ^Ni. 
>0-i(»   lit  0I>.    >« 


-ABM-Wf      -».*:Ni      -      •X'N|«      .•-*•'.%. 


•  "t»>«iit 

:  jw^a^/N"   r  .>•    *inc«*''    i'"i<'j"*^    Nf»»^%.      '«anS- 

•  •NfN*.    ■<r',»o<;  *••  ^- »x -*L  c    '-v'-"**    -os'*;ning 

'-<r      N-<  -N      %»»UtT^<Kl      »<t      SJtJV''.  'BC      *X*^"1C 

►•X^VC'l      Wt*!      J«»*lNt-^     M'      «C*CT'N-l      P»«4»'>«N4t- 

'^?"'•r^#    t:*"*  "<  i4"t»*-»^tN<r  1  •NiN€  I    )4if   h»^   4 
N'Xf:'-4.44    #'    ^    ••<-    *nc   '^a:    •'    'i^»    !  N  -:^N 

•  -I-.*      44^      Nr'      JtS'^C'IO      4'       I«4»4(4^-1N      IN      t4TF4 
Pyl4N  I    ,-.•  . 


»<X."««« 

'■4N|I*t9*     ti»t*4TU*t 

-f  *(  •-:  N4'  !  J*t      #      '•<      '.c4»\     ••4s\: 

4S.|«t      5«4  • 


••Ol»«4044l4tl 

••-^       >«      >      »tl«44|.      «lL»'t34H-I»      j»fD      I-.      'HC 
,.ij.        ...       .^^t       >,      ,'Nf4i*      ':%C"l'f       »'*^N4, 

ic-m   i'»  31'.    n 


»f  t :  'io«  •i»oi"« 

4    ":trr   •I4t   ,2»44;  4Nff    :  ■'••^    v*   •4i>*.4  4"    i* 

:>^      »*f-      'nm      JfT|«»lNlN«      f440«4      I  l      '.4f      441*1'- 
*  ■      N      J#      %4-rfc.k.irf      4.-JITl^K      4t  IvV  •  "•*     »4^N      '44:4 

■  tt.   n    '.»mtMf    [N4CC  .«4C  ;r  f  . 

43-1*4     41 »  JI . .      >C 


rLtCT«0(.TTIC     ClLLl 

'Ht4«4ttV      4CTI»4'tD     Ct"4"IC-'«CT4L      CtLL'.  »•> 

K^N  4■,-l^t.  Ll'~l^  S0«05ILK4Tr  t<4HCL-fLlC- 
•4j|.»Tt  4N'J  JlLVt"  C4T.40PC  CtLL  C  0N»  I  llO«4 '  I  ON 
i4i      5»  J-lTtD.  0l»t"4TI>«4      Tf«»tl>4»L»e      •4«Cl»      •41 

>.S.     TO     7-)0    <-.        ILtC'«IC     »0««    6r'«e44T10N    4tJU(.Tt'J 
f4o"     r.^c     r4ft     CNfMAV     0*     4KOOC     0II04TI04I    4'4rT!0s. 
4-.j-4.);^     CH4III.I     »TC«4it     145    WOTtO     4T     ,^o    C. 
40-t*4      ••!  ^I'-  ^ 


»jCt     CtLL« 

rNC4'-,»    c'Xvt''»10^    ■tM4HCH    ^•0'i44»,        MHtCT 

:-|N»f4»r-)N      "*      Ch(«1C4i.     (Nt^ST      Tn     t^.lCT•T-^L 
f"*«.4&».        44rT0Tr#t     roCL     ftLLl    EN^LOTIN*.    fL     45 
-i;'4NI.      'ClJ      4»     ruCL      4NC     CmJKN      4]      THt      SILVCNT 

•  til       lNvejTI64TtO.         »»«0L>T1C     '•OCCSltJ     »'« 

•  Ijrsf«4»los    Dr    «t4CTT0N   »«nouc'?    4r«f    ^TW)CO. 

40-l*S    0*«  OIV.        7 


•MIOCKtMHIN* 


■4Tt*I4Ll 

"t^Cja'     ClLL    »4TTIm     iTJOIlS     -     C'4€"1C4L     •£- 
4MI.1T.     44'C$1     lLlfT»OOC     S»»C1N6.     M»4«4'04    4t- 

»i»'«Nce  "e^maixe"'!   4oToi<»Tic  c»CLt  li«»   tut< 

»4iM0     13O0    CTCI.IJ. 

4C-t*l    «•«  'X'-        ' 


■  tCl»l''4Tt94< 
"t4»UI«txtNT 


IN     I-*4T    DIFFII4CTIt>N    C4T4    KIOUCTION    m'^aKAN 
rOH     TMt     IB"     704     4NC     70»0. 

40-I**  %y3  OIV.  10 


ro*T4*l        4    OtClSION     T4tt.r     L4*<GU4*C    F-)« 
SCItN'I'IC     CO«»UTING     4»»LIC47I0N. 
4D-I*«     *aO  OIV.     30 


4     FHfO    (<I4i    C0»4m«l«Ct     C044PUTt«    P«0^4"«4H     15 
0IifU5SfD    F0«     U€Tt«"INlNC    laXO*?     IS    THt     »»IDIC- 
'IJN     or     54TrLLlTt    P05IT10N    •tlOLl'INS    TKON     T4»C«- 
INv     eSOl»iCNT     |N4CCU*4CI(5. 
<0-lt«     flT  OIV.     >0 


4u«1lT4>I''    >>*0«I(4><X1IM    •eSUIKCD     fO«     S»t-I4L 
"4ri     H4V0L|Nt    5ITl)4TI0N5    [NCOUNTtKCO     IN    >H45CS 
or    '«OJtCT    K61     FOINTIMS    04T4    P*0fi«4N, 
40>ftS    M*  OIV'    SO 


P«INCI»Lt     4N0    0««4T10N    OT     4    UTILITT     »«0««4H 
»D«     TMt     'OP-l     CO»«»UTt«     4»l     nCSC'IBCO. 

4i>.i«s  «Ta  OIV.  10 


«mo«N4Mni>M 

con^MTtm 

'0«41T     15    4    PHOHLtN    a«|[NTE.O    P40Sa4l«ai'<6 
L4N«u4l4e     0t5I6»tD    fO«    use     ON     TMt     0»r'V4C     4-<0 
"aLtJC     CONPUTIHS    4T     Kl. 
4D-tI9     M«  DIV,     )0 


-€••'     1-. 

»4  J  Vt  Nt 
C  ! 4  :  T4  » 
^_,T      •■( 

•:  -•■». 

40-1*1 


iNul 
'4t4« 


mU44CH     v>N     JTILITT     ,-»#     44044     tiiOlP- 
U«1NS     »U«P4Cr     P«tCI»l T4»I0N     4N0      1 "- 
•  4044     'ICMNIOUCJ     IN     i«t440«lNl     '»€- 
0»     4PPLIC4TI04,     TO    •4niD4CTlvf     •lIN- 
T44rr  IC4BILITT      4N0     C  r>Ni4.  IN  I  C  * - 

OIV.         ] 


•»*It*l«f    VtlULI 


STl»0 

«   oc 

TMt 

ir'fCT 

•4J^«T 

IC> 

or    L 

4«lN4Tt 

•  f  1M^\ 

40-1*4 

511 

or    T>.ic«««e55    ON    T-ir 
5    rOil    UNoeB^4TC4    »«PS5U«L 


S'JO.     or     TMt     tP*rCT5    04     tmIC«NCS5     ^N     t.<     PMT<- 
;:4l      4'»n      NCrM4><IC4».      P»OP»»Tltl     or      L4NlN4Tr5     F0« 

'N,.r4>4Tia   p«[5iuiit    vtisti.5. 

40-l»«    *>«  OIV.     I« 

TMt     fP'tCT     or     »4Tt»     ON     TMt     lT»t«TM     0» 
i4»IN«TtC     P4(55U<[     vf5»CL5. 
4D-f*t      >01  OIV.       14 


•MifttUN    yftULl 

JTltL 

-tT45T4»il      4olTtNlTIc     f  OPN IMO     0»     -16-     4T4tN«TM 
P4t<5J«(      Vt^Ut.5. 
40.|*S     Mt  OIV.      17 


•^KOMtNHIM* 

OtTt    TRANtMIMIOM    tVITCM 

TE5T5    or    PLIOCN    4N0    ItOOtL     1*    4S«    PHOOK  *•••(«  T I C 

cauiPxtNTs.     SKILL  lcvels  IN  or(P4rM  ••tyjrs. 

>4N.M4CMINt     KIL4TI0«S«IP    4X0    PLIOtN    0ISPI.4V 

COi^r  I*J«4TI0NS.        >UINT4IN**ILITr    4N0    MO^IPlC4TI9N 

r>*  royiP«NTs.    imc  ticmhical  *no   iNSTaucTiox 

•"4NU4LS. 

<D-I*«     Tt*  OIV.     >0 


•••OJCCTILCI 
ITIttlSCi 

STKItt-STKlIN    CH4K4CTCRISTICS    OT     SMCLL4     4M0 
Nl,4-    CiPLOSTVtS. 

4o.f*«  «e«  OIV.  11 


%T»t?5-5TP4IN    CM4«4CTt»UTIC5    0»    5HI.LL5 
"I»H    [iPlOIIVIS. 
4l>-f»«    It*  OIV.     ]] 


*0«CLL4NT    MAINS 

4(«eor>i4aIC   HC*TIM 

tPPtCTl    OP     MaOOVNtnIC     HCATIIM     S|nOL4TtON 
ON    N444     14     SIOtalNOC*     IC     SOST4|>lC<    ■II4I><S. 
4E>-f*9    1*1  OIV.    10 


•••0»**IL|TT 

r  «Pt41'«CNT4L     STjCT     or     TMt     P0»t4     i5»OCI4T[0 
i:-i.    T.<f    •(xaO«O«0v-5><I««0v    TUT. 
40-t*4    5t|  OIV.     15 


(44^4     P<r)*4*UlTI(S     POP     404PTH(l     »0i.TI»M4N 
4t^lPTl>N      or      bIN4«T      SI**«4l5. 

40-I*<    •«!  OIV.       5 


T-t      -ItSlUNlN*     OP      lOOlPXtNT     fO*      4      5PtCIPIC. 

^t 'f  •":N4»i.f   Ti«»   or   F4n.i«f    IN  f«ot"   T-1  !"«e«e45t 

'•M.      4tw  14B1,   ITT. 

40-i(f  all  oiv-   »» 


•mOtLLANT    •«AINS 
OCtIM 

"OOIPICO     •4MM    IMftL    SPAIN    OtSItN    ■    SU*     1 
&Kt4Tt4     TM4N     •     SU*     >     «     •     SU*     >l      •     SUB     1     4     ■     tU* 
]     &PC4TI4     THAN    ■    SOe     ]•     •     Soa     1     4     •    SUB    5    (KtATfR 
TM4N    •     5lI«     >.        A    (AeON    »«IL    MAIN    OCtIM    MOOl- 
riCATION     IS    COXSIOtPCO     IN    (HlCH    SMOKT    MCARS    0* 
5PO«tl    OP     P*OeU.LANT     ALTtlNATt     PITM    LONWa    OMCSI 
5    OIPPtPtNT    WIS    *lvt    «Uf    TO    A    5-t.CVtL    »U«»Aet- 
'IMt     MI5T04V,        TMCPt     AKI    «    POSSISLC    e0MBI*aTI0M4 
PMtPt     TMf     OUTIP     (tl    "UST    BI    IBUAL     TO    00    «»CATt» 
•^•OfLLAMT    MAINS 

SUKPACC    MO*t*TUS 

ACOUSTIC     AOMITTANCt    >«ASUN1MCNTS    OP    SU^NINS 
SOklO    PWO^LLANT     SUPPACCS    Br    RtlONANT    TUBP. 
AO.tS«    11*  OIV.     10 


'■-4.  \P.^4IC4..       414^N4"- 

■(  .f  ■»€  44  T  [ 'M*     Nt'MO'. 
49-I*>     4>t  -  '  • 


4»e»otP   i«T,4.^jai«-f 

~i  «t ^  •>».«n. I    jp   »r»ot"-"«'4L^ 

C      >4<l'i        I"tC'l     )P     «!'.ti4n* 
CfNT44TfV4.      •<4T      T4f4TMlN'. 
AO-tSt     511  ?1».      1 ' 


4Nr      S'4'14TTC4 


!•      4M 


.IPItP* 


4      »X^C      ^TiTl       IN'IPMtr  I  4'!      P-»t4      4NP\lHt4 

-4'4*4e     OP    •>€  I.  1  »t  ■  !  "A    •'    »0«4    "    "l."    or    ••(■ 

•  4"1      '^      'MP      FlN4t      ^T4*4      r>P      '»«       4S'*l4C-l''T 
'•44541'Tf»      C0Vt4IN«      TMt      ii^      '      "* -^O     Mf      r4f>^N<:T 
44  vAf  . 
40-1**     1*J  01».        • 


4      «4TMt"«TlC4L     "OOtL     OtS<"lBIN«     TMf      fPPtCT 

:">   r'PiritNfT   or    p«fO»JlNTi.T   movin',   4   tactical 

~PL44Tl-)4,5     CtNTt*     J^Ot"     rONOITl'JNS     IV     inCLt4« 

•  4HPARt      II      '^tVfLOPtr. 

40-l*f    0*4  O'v.     lA 

loot     PPOPtPTIlS    4NO    4     T»BLt     OP     4    PJNtTIOtI    t>4- 
COvATID     IN     4     OOtUIN*    >*a«Lt>. 
40-1*1    1*1  OIV.     15 

FPPt'T5     OP     UNCtPT4INTT     4H0    •404<tT4«v     I'#rtNTIVe5 
-N    rS-|-4Ti34i.     *I4S     4NO     INACCU«4CIt5    OP     tlTIXATfS 
IN    Pt»P»"4~Ct     OP     T4S4S    "ITm    UNCtPTilN    (VlTCOWrS. 
■  04iPT«4.      iNCtNTlvll     IPPtCTIVt      IN     TMt     Ol  »P "  T I  ON     f 
f5TI"4Ttl      IMC      4«0VP«T      OP      0ISC«tP4NCV. 

40-l*S    t*3  0>v.    1* 


LLAMT* 
SCNSITIVITT 

SCNSITIvITT  OP  CASCO  O^OSIVt  itATtKIALS  TO 
IMPACT  BT  KPSULAP  PPASMCNTS.  CALIMATI04«  FI*- 
IMUS.  TCST  FIKIMCS.  FKAtXTNT  IMPACT  PTPTNSS. 
AO-tS*    II*  OIV.     12 


•MIO^CLLANTl 
STNTMCtIt 

5VNTHfSI5    OP    OtPIVATIVtS    OP    CTANoaiC    CHCOBIOt 
TO    OBTAIN    Mt4T     ST4BLC     M4Tt«IALS    PO*    UK     It 
PHOPtLLANT    "IxTUKtS. 
AO-ISS    WT  OIV.    21 


4Po«t>  AtACToai 

•Mt      'brN(44..      ^04.i"4    <  T  ;  ON      4  •< 
..».      '^      »-.^K4..      4444-^T,»5      3».> 
'•.If      l»4,,,|_4i     •-•5-;i     4C4CT-.4 
40-1*4      T,«  IV.       J- 


^■.T4  X      ^ 
Mt-      '0» 
4  41       ^I  4f 


•  Mt      -tPNlNOLOtT.       »V"»0(.0«T.      4II0M5     4  410      SO"! 
•41.<1»4L     '"tOatMS    OF     5tT     TMtOPT     4PC     P«FlPNTt9. 
4^1C     INCLUOFD     IS     TMf     4PPLIC4TI0N     OP     IC  T     tiIOPt 
•-    P«0«4RU1TV     TMtOPT. 
40-1*1    110  OIV.     15 


•»*OCISSI«* 


'Mt  r4»fCT»      OP      NvCul44      440I4T;^n      •>S      '  .**      PPOP- 

f^l'If^  >»      4r4CT>l      5'4.<TIP4^      M4Tf4I4;.4      44' 

^•^rr      •  :  •»-   (m^«4*'i    jn   4'rii.. 

43.1*1  1**  .!».?' 


'Mt  tPPtCTS  OP  PLASTICALLY  0tP0«"I>«6  AlSTlNITt 
TMt  lT4t4««TM  OP  SUBSAOUtNTLT  F0a4<t0  MAPTtNSITt 
44      14'>N-^l.f     PT-A     NlC"lL-0.017     ^T.^     '•44*0N 


40-fSS    ••« 


OIV.     |7 


NI-23 


•mtOKLLCR    SCADC* 

4     Sja>«A*tMt     USINS     TANOCM.     LAKM    HUS-TO'.OI  AI«TC* 
•  4TI0    P«9^LLt«S    SHOSC    BLAOCS    CAN    BC    PITCMCD    BOTM 
fOLLtCTIVtLV    ANO    CTCLICLT. 
AO>*M    tl*  OIV.     11 


•movcllin*  cmamm* 

cpfccts  op  molocd  bcinpmcu  phcnolic  «a- 
•t-   1.5  4n0  st«uctu»c  on  iptpact  cmapactp4 1  st  ics 

■«      "     -L^SINB    PLUi    FOB     120    NK    T«2    PNO^LLlN* 
^~'    '         4    CLOSINB   PLUS   •■AOC    OP    A    CWOPPPB   COTTON 
ric-  .'J'ORCIO    PMCNOCIC    NATIPIAlS    Ml    C04»> 

SUf-  •-     -OST    NCAPLV    NtIT    OfSICN    ANO    -llVfLOWeNT 

nojf  CTi  vcs. 
AO>ISS    0*J  - ' • •    - i 


iia   wrfX-N-ft. 


Sit 


*  I'll*    /-x  "^  'i«%. 


3»     ••-11'-. 


:  <   •<  t€  i*^- 


«0-t««     4>0 


»^  '    A.  •'*'••    S  •'•<     -t  '  •  ;•         ■  %  •  >«  'f  -     •  *    f  • 

•     <fl     f"**.!!*     •"■."     *.j«#(     fi*c'i.   •     •■'-■     •     ••- 

'  .  »     ' :     *^     • ' *  . 


'0-»«    lit 
•«bA«'t    COI'tct 


•0-t«<     f«« 


MAOta    '■4£aia« 

•'    •'- .*<■'  JAMAMlCt       >>^  -     *^      44044      I*\*IM      •  I  *  •«      4 
.^J-»•      •44«»04.  JI  04^  -•t'^f  :  »:»•      4S*C«4I4     ^ -X      .4  1  | - 

\    ^f     44^    i^*rf    «Ctf44--i,       1^     I*i*r.*o<D    r  ■»•    *4044 
'     -""    ^«*.^fWt'»M     >*     '•i*M^I*-     ^4'fLcITrt    44M3 

■'-*4      v#4      e       •  4Mtt(  M      4«,      r      4      %^.^'(\      14     «4'1«<*      4«*« 


■      ••-■>-.4f  \^ 
•4  J4.      1  M  '» 


-itrXMXat.   3fK«:»Ti04i    )»    445:xr>'T< 

:4w«»0     14     "H4«     ll«*«'     ••0'3«     Ma-      Jj4f      •»- 


C4riO"»     »     1TIKIJI.U*     tu»\.|««     ThcM'.         <4r,'ac«' 
•>»     ••Trt»W    "OMLt    '0«     tl'Tl.r     »C*,I1!'1>,     IV 
Ll4*4il<M    JMIICB    *aoa'*ILItT|r    <l  i^wMrrarif 
*C"4*lK«.f».        «««■•«.  1 1«T  ion     ><w     '•4'<W(a.        -Odd 

»■>«   uuL'iit   ar   3Ht»i«i»»'!i>4.   .r4*x-'4b    .•«j      ii^ 
rtf   '3«4ukria«. 

M  3K.     !• 


4    LtiaarUM    MVTt*    J«    «4  r>4t  aa  •  I  '  41.     r-ar,j«|(| 

>■•     •far»t44*MC(,      MClllOl     >U|>«.       >«;         (>4l!«« 

'IC   lOMiIimi    rxioaili. 

M  3I».    !• 


■  4.f  %•  ■  14  '  ;  ->«■     ,J44 ';»•,*  J      ^4     -j'M.^^i     kiar       ^#  ,        t\ 
4f      ■•«■--.      '(^44'^r       10       >      t!**«t.r       3".  44'/      -4»t«a, 

•\.  4««i    :  4*   if   a*!a»4:a*j    »♦    4t   :    '  •«   '  «!•  1  4  •-,<4r  ^'4. 

'|i^t»4'>«t«     •44I41.44      4404"      %^      "I      -»^      ".  •  •,)      »  » •• 

"*     :»'1'4^     -xtl-s     tt't     >•    <  ;  •  ■-«     4r  1^.  ,.^ 

4««      4v(44W      •0«%4       ,  .i^'     '      J*      %■*      «•      i-       -m      -       -  ■«■       '•<* 

-'-.«4    4e>,;4;.„,    4*,    4vr44M     -i#       rai     •h4.i    a '-      4« 
'•*>*     4«     t''-       .•4^*(n:4.  (     aac      i       rw4    » 


44044      ^4k^iat«'t      "       M/t««       «'1«"t 
40-t*«     Hi  J.f.         i 


■  AOAil     A4iVtjAMitN« 

4N'i*1--/      4^'|4      4.    •  44iMf  ^  •      *«  "W  |  >i^  f   |      4^4      4  4^- 
j**-     4!4     -XrfNM      [  a*  '  4  XMf  s  '  4^      •44'4-*,. 

40-ta«   to*  4 


40-I*«      ft 


•t443«-<4i<|      3#      4      Otk.4*-vX4       'Ii4<4|.4«      1  y  ^  44;  .4     r  >i 

40-f(t    M«  Dl>.        • 


■  404«      4«4£|  [na 

4cai44.    'taacTi 

M4'>«-4Nt|       '-^J*'      4-r      rMC*--i44  4^       )^a4  '  !  J* 
•■*      N4*»      l-t      .^ja^   I  4(       ':>4»«-X       »»l'f4. 


•  404*    '■4:ai»i 

4t.,^t.r]      4i.»l4      4t.   :  4..^4f  .«T      •«  -w  r  >j44C  I     4-»«      -44 
4»      4:4      ->C4r>aM      f  •Vl«>4««l.'4^      ■44;.T««. 
4»-l«i     too  OK.        4 


••Ml  44  I  341 

•*<      f44|-»j      J»      «l^<.^(44      44J14' 
I4--ft       !•      •4  4v*3«      l'4<''4l4t      •4- 
I  '  JT  !  IJ      41'^      t«^>-4&It      >•      t'ft,.. 
40-<««     t«4  31 •.      13 


RAD-RB 


4  4  [  4i_  1      4ar 


'•«  l«»lL3*4«c»t  }»  »T4':«»U4i  4C'«un«  4-m 
31M4.I"  :04iT«0«.  4aA  tUlyf  I  ^^  4<4C  f  'f  «  ■  :  »4  ,  -4 
44fc4.f      4<n     3uO-r«|Q      »Ur»      4*r      C3a>444''<4       ' 

■0  a*»  oM  3K.   1 1 


•aaoui   ic>4a   4«f4( 


4404«-<-'^      44'f      '-    Tm 

to^t—  to* 


:')4«''  ••..;»«,      •CM44C-<        J44       .*;_•'        )♦       44-44      fj. 
•«  4'       :  1      4t4  tv4i  .  **      *■    ••  4^  r      ••«   .•■'4'>*4      t«„  4- 

••%*yt.4f4»       3#      44C4'      'l:-Wi:a';»l      >4      4«4\.4i',\      ••f 

•  :    *  4  '  '  -i*      4  341       4^•^    ;  -  4  '  i    ^41       '-5      44-;^4-'I,4       44;'4- 

"    •    ••c  ■>-:''>4i.    ••4/4';4a:^-'»    4«ic    '  •*44i»  -.  ■    4  - 

'  '   J»»l. 

40-««*    I  r-»  )  I  .  .       1 


•  »L134Tii»i   a*    •€  •t044»4.  r '4     rf,»»    44    ar  4  tust  « 
3»     '■«|4-«a4|IM    »»C»0«».         •■«•€»     4  >4ct-|-^-^' tt 
«<l.>-«(«0«r     4t»T»     "5     3C<t.3»    l»:4;-4        4^.^»l 

••IPIC'Kt      or     •«  ■-•40H  I  «4  '  !  114     ••  •  ».>4,A^   .  T  -      •4T:«^,t 

rauii    4Ht    lAa(    «MM^4.       3€'ICM3<    4|.»    4-,*    44, fj 

tarimntmcii. 

AO-M*    IM  914.    I* 


OIXDltOM*    af    |Tlaui,j«    l|ruAM>4<    ax  i  ;  . 

4Ccm*iT  ran  MH«>ia*  <4<iia4«c.      mt,,',-,^, 
•MifM  cA«nT  M   •aitcicrio  »-   "tatONAti"    ••«itX 

4"«)      A»T|n)0»».  A      rAl(Ma444      3»      ir'>A'10444t       <4ll!- 

40.ft     43    A<COV<T    roa    WfaA « 1 3)1*1.     <44t4«4. 
•t*  314.     I* 


•vatacuLOll  • 

t  "T'lMllTAA.     »n«»     3»     »Hf     •cat*     4tlor'i'43 
•  ir«     4h(     4X>40«a«OV-»'<l«MO»     'H'. 
»»-»••     f»l  3I«.      11 


4    H|»<    rfa»l«*r>^t    'ul.  M    •OOai'a.a    aca--4.     4  vi 
/««     In    *aOa*    aOOIA.*40«l     •4.c:«.      aaafK     ■•     4,._{^. 

•<K*.o  »)4    -.ri«aATt  -«3«o«>.   >i    ..•-.»•    .4'.43-,^i 

•4if  >. 

AO-t««    M<  31'.       • 


•»vM*uiT  eaiAMi 

•  I  1  t  «  I  I  1  M*      THl      4»»«0AC  -      •  I  '4t       •■«      .      «  1  tttl 
IUIt«A*[.i(      41      ITt      'A»4#l'. 

AO-l*a   4««  31 •■    li 


••*<*4iTu«  «ieH*«iei 

•"t    xiA>iT|/A'ia»<   -)»    .€o«r'a..      •,,    •^■4. 

If    »IIA<ir». 

40-«M   til  j;  < .    It 


•K    •4»»a»    A«c    ••iMtM^    )4,    ,44:  1    » 

•C-"AaiIt4C     4**\,  IC4t; 'J.ai     "1     -_4»4'-4        -t* 
AO-MI     |«  1  i  I  4  .      } « 


*    »«o«4   sr4K>^ttt   3*    '»4C    x>A«»-   «   4r4^-»   --.f  ■ 
:  »   ••eicw't'-. 
40-IM  n«  31  >.   ]i 


4i.'4i4    ;<  •••  ie^.♦I^  o<4  4rMO*«ALi;iri3^ 


*AOA«     CC'40     AAtAA 

A«aiAt.    4Aa«<Tt 

"!  V<.*t««  04414  A4iC(       f.^  -    ».«      44044      I'i't*      4  ;    • -■      4 
.  »0-#  '      •4«4l»*3t  JIDA».-«C»wf  '  *»      4N'f4444      4  ^a      4't- 

i:^f     44r    %m*^i    ae»t4«<--«'       w     :n-4v-*       4  >a    44^44 
f:-Ki   ac  4  UJ444 «(  a '  1    J*    4;ki;.ri      \*'t.,    '•  \    41, 

i'-<4       \*4:(        '4««<<1       4.*)      4      a       \'>4-'4t  <i      4«-44       44 

•4o   '  0       4  1  '•04«4I»   . 

AO-l»a    «M  :>l'.      « 


MtAOAil   f«uin<iir4 

4    -     j»*     '4a^t44*>«l     ^AM     4)a-»4    .ac'a    44     f  ^a 
-  «.     :a    44J44    ^jr4A.4*>4%    aa.  '  '  -       t^^f  ■,       •    44-. (j. 
■  >oL3    40-     4ri^4  4'r    -••'>ax.f"«     )a     -'.•«4    -.4'4«y'X/1 

^4  4(1. 

AO-t*«      M«  3  I  •  .  < 


MlAOAa    «*4i**4ioai 

4!a(4->a'j    4aiO    ^A*4C:»«%    t-i»Ca\-     l.;-4.4rr     4- 
4aa4aOA.:-.     ANT     ^*4«C'«i«i\. 
A0-<«*      |4t  .4 


•4A0A*     *CCCt4tat 

■;_.,'^'a4    4*a.    k   ••:.      4r'f4    §4,4    4^    i*t4 
'  t  ,  -■• :  J  *  %    ■  *a.  w  *  :  "rt    4C  4    '.  .  f  .  '  4  -■-  4  ■«•<  •  :       -f  •  e  ' 

'  .  J4.     'e -~a«  .  ->.jt  t  .     a*. .  ^  ;  :  I     4..^  i4,;«.r  1,4     r-4     -#  -4      '  • 

4  *••'.  ::4'*34.      •441V"'i^-/••    .    4<\    *«.      -44si-    \\ 

>      4f      -    '-»0S4N'  k. 

43-IA4      %^i  J14.  a 


•  43  4*      ll»<4A..t 

•ao#4«A4r3« 

••    »•  »  V4  '  ■   >••      .  w  :  4  4  •  X,   J''.  .       »v  4  '  •       '          4                 N 

«     >" »    '   4  %  •   ■  »..,       4 141.         Mi'*  44*44C:'4»4  ■-•4  «444  44*44 

*        »4,,.   4,r4       *  ■■4a4.;   "f  4    •   4   '   :        S       ^  '.4  ■-fN'  4.^4^. 
4^'4  3a>i'4       14(4. 

40-t**     3U  4 


MiAOA*    'A**!'    •3i:';34<    i:*A.4'3ai 

**l'*#^-'>     AC'!4     *.-,i-#s*     ••  ^.  (  J    a»  4 
-*U      •*«      T<"*«1C      t**  -  4  >I#4C  v,*4,      *44;4:S.i. 

•0>lt!    *4e  91 V.       • 


•    4*    'AaM'i 

■>t-t--:34i 


»u»Ci.j»"4    .:i;«;^ifT   ntto   »H'   »3«   '4'"4- 
;04<»»cn4  ».*  i*   3o*»i.i*  *AP*«ti    3urt.l<tf   •»    »-»ft« 


•  aC|4»194i    Cr»tC4( 

'ta»fa4'j»j»    J»    "A4t«;4i.i    la    •4^Xl.l  a*-aaa*(t...rO 

4|4:i^4:l       ^•MlCLft     f4A4..j4»l1      4t      •      4  .^^.f  T  T   1  >«     !J# 
4|4C'3a      aOafa      14mC4'r      '~A'      •A0l4»104i     «44      |a»U4 
">^i'     M     :34mot«I0     1«    3(tlW    CAl' A.4' 134it. 
40-l*«     t4)  014.     K! 


'•«      ■««;     4041.      A4C     »tA«HI,.J'4     30.      Mir. 

4'-4C4    •vA«>ia«    3»    4    aaoixs^lCAL    afcivaa' 
-.^B4-;>w   4111   •At^3i,'    a«a044«.    ar'fa    4    •vrv.lA* 

4  '  '404  . 

40-iaft  «tto  3i  4 .    to 


•taji^l    atMAviua    4i«    •ot.rc>JA.4a    CMaaa/- 44*1  |4  |r  t 

■"    ■aa4't4-4r    •>. '.^i 'XA>«    r..ht'vm»\. 

4>>t**     1*4  3K,     14 


•AoiA'iaa  crvfc'i 
;.3t4«isiv.«i  %or\JL.tmm 

•\t^->    »'ati4«'~-    4A.T14V>»    lata*,,     A<art    lafia- 
4:''i»»    aAO!4>io«   ir4ic»«    341    'h»    ,f"<A«.i».    or 
«4a*4    44*1    4oa    :LO»'aiJI'*    •0Tja.'aij4.    i^'aaat. 

'"l.P      l'aCa«4Mt      to      l.ll      aftAaAO      ata      .49U4I      4IT-4      4 

'  344At  *-*.T    toaatci  . 

40.>A«S     I  t  <  3  1  «  .      k  A 


•  ACIA4I041     C"tC4t 

li.AtTai«at 

>'4»«n  J  :  041- n  '    •<"*•':>*    3»    iaa40:4rto   Clai" 
•«4».       r  laf  a  lacatA*.    3aT4    wtz-    fiTfaofO    ovia    a 
».Aai'-«i.    -KcAOfI    3»    j«M    4*1    at^t    l»Tf«»«»4ti 

-•     4a     t4a:4'C**.     C  aa^A  '  r  3*  . 
4^-t»a    A4a  3 [ > .     14 


•  aoia'iuii   i«.waii« 

-ll'X>.':4v    3€K«ia':34,    j»    BAJIXUIX 
*-M:     a-    -  ■  i*-    e«4€a*4*    aa     -  ■>•.    u  4>    ^laft'fi    oai 
-I --•a4 : a. 
•3-»»A    aji  3l<.    >a 


\C'.r'    a^oat   3a.   aari  3-ic.aaoL  ■>«'    4*c   4.ac»ao44':i 

■>       44  i.  I'H.    4(4fa4a.,f     a**c'-»'»44aw.. 

43-f •«    4«i  j:  .  .       • 

"v 

AC  :  J    4|4aaaao4r4 

44^4*     C»jiai»«T 

-  :  *«-a<  a4  344a4jaCI     4»* -.jarf    aaoaa     %4%4(-    a  I  vm    a 
I  W-*  *     444  4aoc  ^  : -'4*. -af  4^1  -  • -a>     4.*'r'«*«4     4-va     aii. 
tTwf     4af-     \a*-|     atU4a'...        v     i^'f^^f       r -.a    44044 
'■•"'     a<4%.arata'\     ja     -I»\:.41-      a4'[,      -'4^     ahC 

•-*#  4      444,  i       .4a«f'|      4<«:i      4  >a      \'     r-  '  »    S       '  •.      4i-'44      4  "a" 
•  *       ■  •1-4     Hi)4iT  . 

•7-l«4      14J  Jl,.  t 


4r  !  J    M  4^3411 

.  -L  ■  •  .{     aai  4»_i.ja«.    a*«4  i    "4  .,1 
44  4     -N     as'tiatA     BAl     ■■./fi'aa" 
-•»'a^     a'/-'     '>    Tt'ra«j.rf     4-    v>.4 
'4.  M    af    aa  -  :  3aaf  ^kX  .■<' '    a4(44,   -a 

'    -    a     .  '  ,r  ..    ;  aa  ,  •    a-ara  . 
B3-t«>     I ;•  ....        1 


a«ADIO     C  OHaauN  I  ;  A  •  I  041     I'tTtaf 

'lacar-i*'*^    i'^:-    '-    :i'ia-rNf    "14.44    -^f 

T-aa-iY-a/;     -„f      '«ats**<v^     "^     'Hf     alvtST     r  af -kjC  .af  • 
$..'•     4e'-.^-aH     -OOi  t  *  »  1   ^4.    ^0444»4».'^     L  I  N*  , 
40-IM     too  Jl>.        1 


'H..T    aafH,t.^«ti    43a    coaau'li'.    ■"  I '.m  'a'jvjta- 

tlLf    4  -la     C  J^-auaa  1  c  4  *  :  .).al    c:»r      t*\     4a^r^  .^^     ..ANJ 

tf-."    aaiaA.aT;.^    aar.'!:*:     sa.        a     4  .^a '  \iaa*,[:4, 

A3>t*4    »••  ?:v.       1 


;alt  A..WA4 134»    anO    c»<w4l^'    3r    'Ht    4ta»\.i4Un 

4  :  aaoaaiC      :  N^t4  '  :  31-£   .  *av  4*     f*4via"C-.T        4f-»4:. 
aMv,'OCt.cc 'a -c     s«  .  €  ;  '  1  >.    'C     aoSI'l-^M    T.^     t.^^.«aA- 
'  ;  wS     'aafl     ^Tai.T.»     443a     -I'.l'A.,      ;  .44  t4«4  »  •  ^a  . 
AO-i*i     3>*  1!"  .        i 


•■AOIO    0*1<AT0*I 

4aA..»4H   04    4TC    :0'mu    4t4i4i>i4.    CHAaat^ 

4.43  4fC~.ali:4t      t-J4.T4f.t       ^T  4  4  »  ja  .  S  4  4  ]  4^  4,^  » 04  f 

cai4*T->a   a(44oaM4NCr    44»f4    '40    -r    '^411    44145 

04    fat- T Hf  -  j'^al    *a4Ia'^1.       a  1  ^ 044444 aac 4  '  i  on    4^4    4 

-?.a4      4411:      '..44(aAL      C  Oy..  \|      4»      4  OP  J  »  ]  ja,      .»«      4a 

a  [  M  At    44%.;    .  >a..^^  ;  c  4  •  :  caa    '  aa  r  ^  I  aa  t  /  4  .  <  oa 

4.44  M    . 

»3-l«4    »T«  <;..    I) 

44AMJ      *tCC|4l4| 

r44'.4      aa  "aiAB  !.;':(  1      '■•      4..44'I4f      aA.''-..4NN 

4f.(4'l')a      '4     BisAa.     ^:»i4.&. 
43-t*4     441  31  .  .        ^ 


•4Ar!D     *t..A-      ■4|T(a« 


a«*Dla4lltauCP«T    COILt 
••0CUCT1041 

4A84TrATI0N    MCTHOOJ    FO*    amiATuat     tN.xr'Toas 
raPLO'lHT,     T«I«1-»1L»    S'IKAL     CO««>UCTO«J    Oia    »t««ITe 
*>JI>«4«A'H    41TH    r(**IT(    F1L"I.        TMf     INOiK:4ai«CI 
44S61     M    r»rm     M    alCII04«WI4«    TO    a|^i.lHC.14T    4ITH 

4   aiaia,,«   J   v*4.ue   04    100   AT   A  racojfwCT   04    I   ac. 
AD>tlS    0)«  OIV.       « 


aRACIOratSuCNCT 

AaauIfJ    4f»t**Ca     04<    A     al&4.-ao»t4     alLLI«CTt»- 
44tff      &CSe4AT0«. 
AO-itl      1*1  OIV.         • 


•*CC*UITIIM 


DCVEuOaaCNT     04     AiaaAaa    OualIF41»#g    EKAai.iATIO'a- 
6J    fO«     WLCTIVt    «tC4uITaj>aT,        SUBJTiTuTna    04 
aa    laaSaeCOtn    A4ITh«€TIC    TfjT    foa    T40    S^fE-vfn 
Tt>TJ     TO    raClLTTATt    'IlLO    aOalKf  ST4  AT  I0«.        CL9M 
•AMALLtL     41 TM    MICVIOUS    FO«a. 
AO-t*«    TTS  Dl».     7  3 


a«taiCTi04a   OF   unFAvoaABLt   DiJc«A«6t  raia   Txt 

«ia    FOace    ST    [OuC*TI041*L    LtvtL.       AaouaaT    ->t    toa- 

CAtroa  TH€  laojT   VALID  aatcicToa  0*   succrti. 

DAT*     ANALTSIS    04     T4C    l.A«6f     SA>WI.CS    04     AlaatN 
(T.OOO    A.4O    4.0001.        AiaaAN    CLAiSIFICATlls    SaTTCBT 
AC-IB    A'aO    AC-2A.  * 

40-is*  aoa  31V.  2i 


a**oia4Ktaut>tcr  roMi 

hI(;m     P04f4     CA^aaiLITlCS    04     4AVeAUlQC     STSTCaS. 

'4,^j*e5  4T   j».T4A-»>i<i4i  ao»i4  LtvTLS  axiae  "ISh 
avibaM    as    wtLi    At  "ia<4   aiA«    ao»€4   SfCoae    Llal- 

'IS«    «4C40«4. 

Ao-iat  a««  OIV.     ■ 


»oi.T»at   a«t*«DO»a  a4«t>40afn04<   of   an   l-44N0 

RtACd     Aa'CNBiA     BAt     INVt>T|6ATtO     tN     AN    e«a««I- 
"ta'4L     »'J0'    TO    OfTOalNC    AT    aHAT    ATaOsa.4r4|C 

"aisiuat    aAPIoaaiauCMCT   a*(A40044a   40U1.D   o'Cu* 

'34     A     ilvta     IN^OT    ac»CT<. 

AO-ia*  u(  oiv.     ■ 


••tFLtCTlON 

40T0-  ANCi  cMoss-coaiteLATiafc  Fj.4CTiaNi  4«c  *•- 

TAlNfO    F04     Vt«TlCAl.     INClDtNCC    anAiC     ANO    Aa»LlTUOl 
FLUCTUATIONS    04     I  044OSa«t4  |  c  allt     4tFLrCTt3    LO«a 
4AUI0     4AVCS. 

AO-ia«  *to  OIV.     a 


MtcraicTivt   IN0C> 

4  atTHOO  F0«  DlTtaalNATIOa  OF  T.4(  OPTICAL 

CONSTANTS  or   THiN  AftooaiNS  ..avrFj   II  aacscaTco. 
*o-tas  (•3  OIV.  li 


4«totaracajci«T  tMcrav"  4NM.rnM 

Drve,.oa.«NT  04  *r»o»»*ci  soound  »u^»04t 

t0uiaaa<a4    uac  -  1 3«A    -    A    a40ADa*««n    jatCTa.ra    ANAL'- 
^ta     ANC     C34.VC4Tt4J    HCA&041NG     S    ANO    L     iANOS. 
AO-taS    441  OIV.       • 


T4«a 


4      %   >^  •  :      4'4't       lS't4al-I4'l 

•4444^?      -.4      ^..:»C4laG      44      4   >  af  4      ^.     '  m      •      ^       -4- 
B4'.S      '^      '-.4      4ia4^       *'4.4l       -.4      '  HC       4a      '.B'-'-a 
•44ssa'.*|4     ...t4'Nf,     '.44      2  jr     _     vrrn     .4,      a  ar  *>  f  4 

"4   .'.I    . 

40-ia«    141  j:..      * 


«    13^';    ^'4't       ^•i4»i     :4.i    4- at-    4«»^;';ra 

■*.'4B^f       -4     M^:.t4'.',     4(      4     4ta      -      •".»      >a      -a- 
4a''l     ■■     *  11     .'aa^      .'4^        4      -.^      as     -,a--'      4 
•44a%a:"f4     -^wfB-s/-.     • -t     .■ ; "     -     '■-    -.-    aar  .,eac 

•  4  1/'.1    . 

43-fit     [11  J|v,        • 


Ba  ^  J     lAVCI 

a  -  -  air  ^acss-;  raai .  a  -  ■  ^a  4  .a,^  .  ;  ^„  a  aar 
'A.Nfc  4^4  4  a  '  :  -  4c  ■^:"rH'l  4- a  SI  aNC  »-.■. 
4^^To4.-'N.      ,*         1*.     va-^1  "'a....     Bia_f'.r  -a 

-a     ! -     aa .' s . 

a:;-iaB   «io  oi».     a 


N^...4    »a.(.T^       a.     ..^a     aa>a4i4':-s     jr     '.r     -^ 
-a,..4-     -     aa.ts     ;a     '-1      jaa»  a     4ra-aa-.faf, 
ar-l*>     III  o|,,     I) 


44*C4I0«**»M4 

a    aaTMCaATILAL    t»aaC$SION    BAS    OtvCcO^i    bmjCh 

Bf^A'cs    '-1   toulvALlNCT   aiTBtiN   DiFFracs'   atait- 
'aaaftiBs    'vats. 

AO-iai  a*«  OIV.    IT 

44A?IX0«ICAL     C04lT4M|N*T|a4l 
4fC0Vt4Y 

'.*C    ^E_    Foa.     ANC    FtAMBlLiT*    04.     a«4- 
'"4C4     aLASMMa    OF     A     4  40  1  C  t  "Ka  I  C  A  L     BfCOyaB- 
^at.BATI->s     40a     FaclO^T     aiaCvAL     AFTJa     A    N'tCLC*" 
aT  .4C4  . 

40-ias  o«a  3i«.    ;o 


MCFKACTMv    COITIM* 
aiUPMITf 

ZiaCONIua    aT»0C44BI0t    BABI    C9NTAlN|a«a     AN  tl- 

CtSS     OF    4Ta06«»aMITI     BC*C     Tt$Tt5     IN    FLCIUaC  TO 

JOOC    C     ANO     "Ht     tXCtaTIO»iAL     STaiNflTa    0»     Tail  NA- 
TfalAL     inCBFAUO     BITa     TlMPtBATijaf     TO    JOO    C 

4Me4(    IT  seSAN   TO  ofFoaa  flajticallt.     ii4«awiTt 

atL..ETS     BITM    2JB    CA4BI0C     AX'I'lONS     SHO#FD    NV? 
SI.4K     OF     atLTlNa     •MCN     HtA^tO      H      4  i  00     C. 

*o-tas  iia  OIV.   14 


•«iF«»cTo«Y  »«Tia:»».» 
aoNCiN* 

^>"t     taaaiTTLtaiN'     of     4tF4ACT04T     aatTAL      IN 
84A«0    ANO     4CLDCD    JOINTS     IS     ATTAC«€D    8T    DIFFUSION 
PONTINfi    BtL'^B    tNe»ITT,t"4f  N'     'taaf  «ATuat  s.        A 
.ITlBATjat     SuavtT    ON     CIFFUJtON    aONOINO     34     «f. 
F4ACT04T    NC'AlS     IS    FatStNTtn. 

AO-tas  Ml  OIV.    14 


'.At     4'l04a     04     OCFLl"     ANT     SCABCH     LAMINATC 

-•-rats. 

40-181     S4''  OIV.        8 

!  .  4t     4':-»<     ANO     SC4tlNiaa6     34     AVAILABLE     SOLlP 
.  a-  ■  N4  -f     44-^oaacs. 
43-aaS     TTS  OIV.        » 


••traACTonT  HATtaiAca 
a<Me«  c(MPouB«« 

Cevt.oaNCNT    04    aOaON    av«ALLOT    404    aoCB'T     HOTOa 

-AarBA*f,     cA^aiatNTAi.   va^ucs   aai   ataoa'r-  Foa 

'•at    J    TOONS'S    "OOOLI     ANC    Tut     3    aOISSON.S    4aT|31 

That   c-A4AcTraizt   thc   El'Stic   be-aviob   tf    this 

'4ANSVE4$eL'     ANl»0T40aiC     aATEBlAL.         TMC4-«L     C ON- 
-'X'lvl-y    afASjaEaCNTS    441     BEFOBVED. 
AO-tas     0«1  3IV.      .a 


4aA?  :  J     BAvf s 

•  4.f     'BaaSal  BSioaa 


•B^a4-i4-'0a     :,:a4*x^'"'":a..  -4'4    '-    A'"     !a 

'     af:4S''s.     ANC       44i,r  4  a  »4s:  :  sxa  --.4     aa     aa     *4raA-- 

•■.r-.a»4a     - -aa  AC  .^a  :  ^r  ;  ;  S     -^  -  .ai     4-;^:     a  ;  j„  . 
■  4.  ' 4 -as     4     »a(  4  . 

Ao-ias   141  OIV.     a 


aBariJAC'IVl     D«CA4 

a      44-;4.'Vt      "4444      4    ,  |  :  -   ;  .j      ri'4'      f  .1  H - 
r^*«^:4'4"      a\     N'N-a^afs'    -a     'jasia.INf,     .4. 

4    >    •  :  ,r    ^1-4.    :a    '4(4't-. 

43-184     404  :  •  .     t  ^ 


444Pioeix'>a» 
- :  s  •  X    .. 

a  .41-    a-     - 
-  :     -44  a • s . 
43-184      411 


44AaAN    S»CC4*0K0»T 

-44  ar 'IB  I  NATION    OF    antlCJLAA    SFECICS     IN 

CT»ClN-a4'l"      AimOuS      INOa&ANIC      SOlJTI34««,  BANAN 

aat  '  44  -ar  ^u  .  , 

43-184    **8  31V.     IS 

aaAkai    4IN0tNa 

OFTKAi.    CauTVMCNT 

tvAc      4-.Oa     04      AN     E«»t41N»NTAL     L  » «  *-•  A  N«  I  N« 
S-i'ta. 

•0-tas  i*T  31 V,     * 


atF*»CToaT  a«Tt»l»L» 
;iFrullo« 

BASE     BARBIE*    C0418INAT:3N5     INVOLVtNa     T-14 
4tF4ACT0*T     afT»LS    B.     ao .     Ta.     NB     ANO     H    ao»tNTIAL 
4A«4IE4     NETAlS     Btat     tVAauATED    '04     4ELATIV4     I N- 
'EariFF'JSlON     BfXAVlO*     AT      ITOO     C      TJSTJ     B;aE     kt.St 
aAuE     AT     1800     ANO     IlOO     C. 

*D-faS    M«  OIV.     14 


-S        'f        4  4- 


3v.  r  i  •  ;  ■■ 

'  !  4f C   '4  - 


"4     as     ,  -a  aap 

s     as     t  .a-a  r - 
■     a'a     i»  <4BI  ; 


44r[4':-a    l»4l''S      la  ja    'fi'-    ABE    ->Ea4N->laT 
u»^^    f|4^S>v4E    441. '34S    ANT     'Ml     s'aSE     -.4     '--'M 
-'l.fc34ara'     4'     'HI     '  !  ae     -t#      !  44  ao  I  A  '  I -is  .       --lAlc' 
44,    !4"-«s     :  s  i^4»  T     ':     'It'H     ta'EB4f44i     4|'H    a  J  T  1  s  T 

4    4BX'4fa4';.(     ':M<    a»4C    laaaias    afVaaxTC 
•a.><ll\fi     -s    'Hf     .  I  4' ral  s' :  a' 1  aai    CEttS. 
40-t8S     3«4  O: V .      14 


•440104  41  am  Nc» 

a      44-  t  D4  4E^o(NC  '      44  ail       'fCHBt'Oul      4  -l«      a4  A  Sc*  I  S 

'-*     l^f-'4;-4..    ;  044.'i.'<  '  :  a  :  '  '     !a    a     laa^^     4f  ■!  1  oa    J4 
•s     1 -va  :  7f       4^.-4    an..      !l    ^ISCBiai::, 
a3-l8S    i»s  ;■.    IS 


•*A!:i3»*e»UtNC4     AI»\.1FIE«I 

■lN;a.ja     aOlSl     'Eaat^A'!'*!     04     nc-'J-^rtO     »4AaS- 
.faSl-44Vl      4..1C'40N     Blaa      4  a^v  I  '  1  '  4  1  . 

AO-f*l    18T  I..       B 


AaiicToa   •inctic* 

'Hf     ISCNE4AL     C0NST4UCTI041     ANC    CONT*x    DETAILS 
ANl      'Ml      a-allCAi.      aA44afTl4S     OBTAINCP     FOa      4441 
S-,!1T     414>i.i.|j4i    a«ivslCS    41ACT04     A4E     OISCJSSED. 
•0-184     Tl«  OIV.     10 


aaricToa  aooCBAToaa 

'HE     11NC44L    CO4aST»uCTI04.    ANC    C0NT4X    DFTAIlS 

ANC      »Ht      a-'SKAL      4A4AatTt4S     OBTAINED     F04      »«4t 

S^.IET    aEB'LLiU"    aavsiCS    4EACT04    A*E    OMCjSStO. 

to-ia*  4«*  OIV.   10 


*aC*OIN«    MACHINta 

••iNCia^r     ANO    OtBATIO*.    OF    A     UTILITT     ►aO««*a 
F3a    »HE    aoa-i    COMMUTE"    A*t    nCKRIBeO. 

*o-ta>  *T»  314.  »o 


•at  1  fON  I  M* 


•«tFa*CToa»  MArtaikL* 
aa*Mtn 

•  OVAnCEO    MAFnITE     NATEBIAlS.        *ESC*aCH    ANO 
Of/ELOFNCNT     INCtUOCO    *AB    aATEBlAL     STUOICl    »UCN 

AS  piffe»enti»l   tm€«"al  analtsis  Or  Hro«3c*aeo«s> 
ST«uCTjaAL   ANO   aao«»TT   STorits.    Aa^itn   »t- 

SEABCm,    ••OOOCTION    ANO    TECMNOLOOT    STuoiES. 
*0-t*S    ■•«  OIV.     1* 


iiacoNija  Fraoc*aaiD(  babs  containinb  an  ti- 
CESS  OF  avaosatPHiTE   rt^t    tested   in  fleiu^C  to 

lOOC    C     ANO     TNI     E»CE4T|0NAL     STBENfiTH    04     THIS    N*- 
TEai*L     INCaEAStO    BITH     TENFCBATuat     TO    lOOfl    C 

•>«aE    IT   BE&AN    TO  OEFoaa   flasticallt.      i«*tm<ITt 

FELLETS    BITH    20B    CA'BIOt     AOOITIONS     SHOBFO    NO 
SliN    04    NElTINC    B4a(N    MCATEO    TO     S 1 00    C. 

40-MS  lia  OIV.   14 


tnucToar  HATtmact 

»MYlie»L    »«8Pt«TIM 

NIB"    TlN»la»TU«t     A^n-ICATION    Of     INTtaNFT  AH.  IC 

SEBTLLiaes  ANO  siLiciocs  lano  to  sooo  fi, 
tebnabt  Nurtaus  of  M  tNC  si   bith  mo.   nb.    t*. 
B  0*  lai  oiioation  besistance  stikmcs. 
*»-t*«   *«s  DIV.    I* 


MtaaAN    vs.    MACHINE     SET    Oa    aaooF    »ao«LEa    SOI.V  INbaMt  ItVOM  I N*    WTC*>*Lt 
*4JCtDuBES.         1NTE«»CTI0N    BITh    a     HUMAN    »ND 
lariBACTlON    BITVa    a    NACHINE     to    TEST    EFFECTS    OF 
SE'.       EUSTENCt    04    C04«F0»HNT»    BaaICa    t*l    NOT 
DtatNOE-a'     3n     SOCIAL     CHAaACTTB  1 STICS. 
AD-fB*     aai  OIV.     18 


TECHNIOoFS    FOa    BEFaIBING    i0(.0    FlATCO    SLASt 
BElNFOacCO    atiSTICS. 
*0-t*«    »*1  OIV.    1* 


4«teo4«I>uriON   KtaCTIOMI 

ILECTBON-ION    BECONaiNATION     IN    M4»NtT0PL»»"*- 


3'NAaIC     »0bF*     (aCNEBFToaS. 
*EC  0418  I  NAT  I  ON. 

*o-faf  IB*  OIV' 


M-IS 


TM«tE-BoeY 


EVALUATION    0*    COATIO    ANO    JNCOATED    LABS! 
DIAMCTE*    Al'SS    FIBC4S    AFTEB     SUBJFCTION    TO    SCA 

BATE*    laatasioN. 

AO-tal     Sai  OIV.     :a 


EVALJATION    OF     STBUCTUMAL    Pao»E*TIES    OF    fiL*SS 


<•-•■•  •••  an.   i« 


OK.     !• 


LITIVITT 
Ml*t.*«lt 


•1*  91  <.    >« 


TIM    TIM 

n<a«<    a«   •■1.11'TIM   •«OetlM(    t<i   rt'VMX*- 
oil.     II 


ILIMIkITT 
T<«    •Cl.ttaiLlTT. 

••-Ma  Ml  31'.  I* 


M  >«M,rttt  ailCK  MM.t  •irH   r<M'   «Qa'ixi    y 
n«  •!*<  a*  tTtpvaa-uv  •ci.Kaii.i"  tracv"- ic-i^t 
nwT   It  9u(  TO  Mi»L  r<»  rmteat   !i  ••«mi"-i. 
T>««    ft    yM.Ul    11   WIi^'    n«a)l|r)Cw.. 
••-•M    IM  Bl«.     ■• 


ICiatTMt 


■(CaualUt. 


KU'  oat 


3*     ■*!«?«;, '.i*     3«.     -  3««)  1  •  t  3W»     -     •     -M     >«  » 

»4».'  »»«4»  K*ftl  *»«€ll  .l»t.t  1^«  -'V^« 
"iO<t«*t^  •  •C-rl**^  •fl-JLM  '•■>-  s  '  >•  4  .#  I 
:  <M    3*    «•*«%    «AOC    r«04    '*<     «4rf*r4^        «( • 

>»-*M    Ml  ;  I  <  .     1  « 


•CUT  c*«t 

•O-tCa    H«  31  «■    I* 


••OOf    aO'-M    •ntb.fi 

CMt.  I'M 

'•«'"•       >       »Afc      k'«l4«      4SC      :  J^A.  4  ••  •  I      J4I     r  !  ^ 

N  *     •o<.  »l  •     ■■    *  ■«  4  . 


•0<«4'     aO'-MI     IMlItJi 


'?-ft«     *«) 


v<4'   «-.o»   veil;  11 
44  4*- :  -f 


4D-lt4      411 


'.I     ■>-4|-      -      '^•      flj'.ffc, 

31  «.      J* 


i-w-.t  -1 

•  4^.  1 1'  t :  I 

'•<'4'         »       V^4vl**      1*      •C.4.*\      ••3««       "•«»      -4i.I«»4 

TO    fta40*-<«.    'v    -•■?     -^    4'       *4  :■-<:. .^I-..    tfH. 

"••       •K'l      •(     ••(CItIM    «»M'.  I    41    --f     ',4    •;•*■ 
'        4        ir  • 

0-|«4       '•«  it".       11 


OC<l'l 

--<  >«. 

t^     .«T        5«        % 

»..  ■  •*'. 

■^  •  -<  .  t  •  J 

•  ^-    -v.i*r    '*,..•& 

t*    ttC^'f*        I  \ 

■*• '' 

^     *    ,    «■»-  • 

'«■".'"!■**     %F  ^ 

tT»'*f'  \     .•« 

•       V' 

^      •         \»< • ^ 

,       ••  >•  '  M  1 

•    ^  t        »^  \ 

•■■  t 

\      >    .  •• ■ »  \ 

^      '•*€       ^.  *      •  >•* 

<        «       n*  • 

*:>*f««    »•• 

:'     ■             2i 

•J-*»»      If* 


■T«T(ii  MD  rT«  ca 


Att     Ma^OMI     COMr«'> 


■•OCM*    r^im 


LVMI 


*»••«•    )M 


0^     «n^«     ITITC***     »0<H«iCAl     OCffl^O     '9M     »*«'tri' 

AftM#M  ail  9i*>    i< 


MtOCCttIM*. 


MM4MCM    C**!!!*"!*    »«0«l*wi       kOMTiIir^AV  «< 

MftTOavt    ftClcaiTiffic   Nt»?«i». 


IMVIOMA 


"NIC 
3I»< 


««    p-l*    »  ■  %'• 


ism 


!•!««• 


r\«ts  at-rvtCM  -^t  M«  MO  »   MIC    %(^<H««i  rr-<. 

IM  9I«.     1* 


f  1  tC  IN  I  J*     ^»BOC*"*  'X     •*•»     .-^t'i'^'i^     I-*     f»- 


•-»•  »         4»*HA*>f       «      |in<a\       .   ■,      MAV'.r        ■>*        1"*»-       14' 


•  *L       •Nf  ■  "^i    »•  k't"t 


*^>*««9     |V* 


••••*     IC*     I'f     »» 


•  ftA^^  ;  «• 


•  ■'    y        ■  \     .a 


'  a*^     ^  w»r^  •     *•  >«  a  ■  - 


•  •o*!:-   c3Ni»«vX':9N 


a-w        •«a^V/r«.         ^"XH  -  » 


ItlM 


•M. 


»NY|IC»4. 

L*M|aurci. 


II 

31V.     1 


II     III-.      M-T      *N0     C«-     »U»1'!'J»10      '-#€     A**"*'*. 
«0*t«l    «••  91'.     15 


e«AvtN«t 


•i^i.     '■•^14'     ttt(4     «0^ri^rt     ^'     MC'-xra*'     '.4^     ■'•€      - 

40-««t  tao  ^ :  • .    r  * 


•««•«•'      -      •4i«wt 


1      ,     .■        -tx     a  •      t  • 

4').|««  ■» 


■  '    <M  ■  s  .     •     •     •      *  "  a^       ■« 


•  »A»«M  r  *( t 


-  •-.*        V-^f        J*        •-««       ••>-^4"      «4\      '   ^Pf^   J   •«C'^       • 


*^*r  4Cr  ^. 


•  ftJ^tkLl^     VCNMZVOUt     ViMlCLll 

4o-ia9  a*j  Ji '.    a 


•**nt^i'^  ^HicLi  w»i*»cn 

4«»J»*4CP        »tC>*«llC*^      »?«tC4l'  ^^2-.V',. 


I  • 

ttCltTtKIM 

ri«i;'  »«io   iNCineCT  visiblc  ««di«tioi<  "ICcd 
n^>.   4   »^i>T    Moacc   m*>c»   •€»!>»»   crvxolTi'iHj 
.4HYH.0  mo"  clo«  to  2  "1.   vismiLiTr.    j-jo*- 

CXf.CD     5H0UNC.     »N0    OVtHCAST    »«It».     To    Cl'»» 
I'.fl.     ••0     »N01.     ktti     VltlBILITT    a«t»Tt«     TH4N    20    "l 
>0>lt>     llT  OIT-        1 


•  KHf  JU|.I*M 

4tU'WLt     LlNt     BALISCINS.        TMf     »«e»Lt*<     ■>» 
45i;(;M'«a     3»tl>»TI0«»     to     »T»T10««<    '■>*     TMf     <PfCI»L 
C4»r     or     k     il»tN    0«Of«lN<»    0»     TMt     0»t»«TI1N«     IS 

lO-I**    111  OIV.    »• 

'  4     cms    or     OPTi3l     IN»INT0«T     DtCISlON    .JLCS. 

->»».«4Ti  •).,$    .ISIMC". 
40->t4     •01  Jl».     J» 


•  ••4^>'ic"L    »x    T^f"'   '<:■'    '"»    "£•    •■<4  jfc  •  ...r  J 
#•..».    4    -  ■  .c  4.  *■    "»«ei'    <'    .  :.    '«'    1'    *•    »    ■■:'». 't 
4»4*«i.i    •"    *■<*    ■*c;c*w    'tc'"-". 

4?-|t.     ■»♦«  "li».       ■' 


•  ■    .4.     ->#     *4T^i.ITp     »«jiTi,-%4i    afS     .'"<«    '•■^>«     -•4r» 
1  »^    tJ    ■•■•»".•     IN4CC    '•»;  It  ^■ 
ts-l*.   .1'  .';v.    '■ 


r-.44,-,:«»i   -4SS    Tc   4N    :^»ti'4^    '..:-,"•   •4"*    ; 
■  in:*.-*   ' :  i4r    is  ois;te*€:. 
40.tt*  «T(  ; : • .    12 


•kcicwTine  Pc^MNML 

»Pt;  <4Tio«,»i.    inCi    SOCUl    »5TCXOt.0«IC»L    »ACTO«« 
•  Cw4Tt;     TO     SCItNTI'lC     •t^fCMtHANCr     IN    Vi.IIJI     •!- 

SC4.CH  4T>ios*T«i<(S.      s€L'-€STi««Tts  or  »iTiv»Ti'm 

ST.rWOTM    as    1NOIC«TO«S    O'    »fItNTIFIC    •t»»')«»»wcr . 
'!■•€     l-f-l     INfLJt'.Cl     T»CTO«t     I><    L«B04«T0»»     'OSISC- 
«€-■''     »1    «tl»TlO    TO    »€«rr>«"«HCt. 
AO-IM    M*  31  «.    2* 


Ho«»"ON£    IX  blooo.     trrtcTt  on  tmt  nckvoos  triTtx 

8T     THC     PCCOAACK    Of    G0NA04L    HOMXOMCt. 

to-tas  Ml  oiv.   I* 


••CDIMCNTtTION 

CDOIU     62-«-10    or     OClANOaHAPMIC     VtSSCL 
H1J»L»0     in    JULT     TO     13    *UtO»T     l»»»l     »»OM 
CtLVfSTOf     Ttx*S    TO    KIN<iSTON>     JAMAICA    M.nN« 
TMt     «lIC»»»<iUA-MONOU»AS     JMCLr. 
AD-«a«    MJ  OIV.       2 


•MIIMIC    lAVCI 

TMt     NATJUt     or     TSUNAHIS     IJiHtHlit.     Tt«"    »0« 

stismc   UA  aAvtiM    thci«  S€i««ation  um  -il*^*- 

JlJk     IN    •ATtH    or     rlNin     OCFTH, 
AO-ta*    «10  Dlv>       2 


•MxicoNOucTaat 

I't'u'WociaLe  tmckkijto*  «tFiNr«c>iT  pvoikami 
soi.n  no»to  "OwocavSTALLlNf    silicon  TMm«MTo«»' 

TMtltMAL     ST1HH.ITT.     KtSISTIVITY     »9CCSSINt     ANO 

vcfinina, 

AO-ta*  «M  OIV.     « 


4C"ls!  ST.ATIVC     F«CTO«S     AFFICTINS     SCItNTInc 
»lHror««4NC[.    XULTI'LI    ClASSIFICATIW    anAl'SIS    T" 
•fw«Tt     >«     >lCSI10>«AI»t     •<tA»U«£S     T5    r  I  vf     •*»- 

r^HoAiiCt   st-^is.     •rTTtn  »t«ro«"ANCt   •it-  011- 

•  «;«     T,-y,    or     Tim    00    VAKIOyS    T4<«J. 
AO-ItJ    t»»  OIV.    21 

•-t     SCIf'.TIHC    C««fl«    or    >4U<»9A»IAN    ^XTSICIST. 

4 jC  S      J4N?S«  »  . 

l3->(>    tlJ  Ol*.    J' 


•  »A'i..^:Tf  ^nicl<  T«Aj«eTo«m 

■  ATvCkaTICAC     A«A*4.TtII 

^•Ojf-T      ■«!,      ^>«t  ■  '      •40*A4«1.      :4c^I'«i      P»>-.A4-. 

C>J«'-I'<4Tt    rO«<t*SIC>s    ••r>t«4".     "W^l"    »1'"S«    ••- 

»A4it.    "»€ 'f  •- 1 NA •  I Q..  o»   i^cK-.    :*f 'r.*! NA' ! -"•    ■• 

Tli4f       3«       .4^    'CI*'.      ^TaT-NC      't*      N-t'-A^      f.(X-' 

SJK  "•>-.•  4-. 

A0.|(«     -Ml  0  1..     U 


•tATt.,.|Tf      Vt>ICl.li 

-»f«»'lJSA..       'll'      "SJI-I      ANC      x^'AN     »4:-      "i 

*fM4,       •4»-f»N      .1  C  C'ftN  1  ▼  i    -»•.  .       *  !  SuAL      Arul'T.       4NU 

•€•<'?••'  ^N. 

AO-tt*     Tt?  OIV.      Tl 


".r  Sf  s  '  4  "  I  ?..    ::i*.    r"i;st.    '■<    f  1  4'":  ••4T  r  ■•.    4.. 

r.4^^4-T-)N      -».       \^«€      44»»^r       ''ADS       'I      AA^I»''lN 

..(..    a(W.,-4.        4,.SC      ■»     1»'C»CS-        S    •-»     •»     4''^« 

\  .  ,  w       _f       ••^•rS^Mf  A  :  ■      A4J  !  4  '  '  Vl      -f  4  '      B    lO  M    '      4  :  '" 
--<  ••4A  ^^4      4'      -"f       'AC^-'^A^A'   . 

AS-Ilt      ««2  < 


•  KKNTin;  KCOMTi 

•     SJtvtr     0»     ICItNCt     lNrO«»AT|r)N    CtNTfaS     IN    TV* 

-.      S.      .Nf^ariN^l         M|STO«T.      OAO.TM.      ANO     r,Cl6«A^«lC 
-  1  I'AIBU':,-''  1      'V^s    0»     St.VICtS     AnO     JSt.     HOO'SI 
5  •.<C'     'O.FAAmi     »€«SO»«NfL     ANO     STAFriNttl     HITHO^S 

0*     :  OMKuM  C  A  T  I  .IM     ANO     SU^^OWT. 

Ao-tai  isa  OIV.  ]2 


•  KKNTIFIC    UMAMCM 

SfltNTIriC     «»tA»CM    AT    CO«NtLL     LlNIVl«S!TV 
;h     -Mf     rit|_-5    0«     j€T-»-V.AFS.     JNSTrAO'    N0"Nn4»T- 
.4T|A     r^0«.     tAS    OVSANICS    IITX    C'JFNICAL     r"CCT5' 
-•"fAS1s!C     '■LO..     «A»I-«a5    0VNA»ICS.     <^A<«4 
-•■..■IC^-      ANO     NA6»«T0     ri.OlO-OYNA»|CS. 

A0-it9  sio  oiv.   so 


•  KINTILlATIOM    COUHTtRt 

f«05!1N     SAM     '0«     >«CASU»t"tNT     0»     SNAtL     VA»IA- 
'I*N     :s    'Ic"     TMlCRNfSS. 
AO-Itt    80 J  31V.     SO 


rLtCT«0N    TMtOKV    Of     NtTALS    ANO     St»IC0N01JCT0«». 
Al>>ta«    M7  OIV.    ;S 

StNlCONOUCTOH    KlStAKCHI        tLtCT«ICAL     AN"    0»TI- 
rAi.    MO»t»TtISl     mHAOIATION    IFFECTJI     1.0»    TtN^»- 
ATjOt     STUOItSl     iOtlD     STATt     PHVtICSI     •»0»T^. 
AD-ta«    ••«  OIV.    23 

TM€0«fTICAL     ANO    t«»Cm><tNTAL     STUOIfS    "'LATINU 
TO    »€CH4NIS-$    of    FAlLUtt     OF     St « I C ONOUC T 04 

ntvicts. 

AO-M>    ilO  OIV.       i 

TMf     INFLUtNCt    or     C«T$TAL    OCFICTS     IN    FA'TICULA* 
DISCOCATIONS    ueON    THt     HtLIABILITV    OF     JILirON 
SCNICONOUCT04    Devices. 
A0-2*>    SO*  0\v.    2S 


•iCNSOHV    »C*CI»tIOM 

TMt     OfVtLOPWtNT    OF     STATISTICAL    NtTMOOS    F04 
OUALITT    CONT401.    AnO     SUHVtlLLAXt     TtSTIW,.        TRI- 
ANULt     ANn     DO0-T41C    TfsTS     A4r     C0XFA4ATI VFL» 
rvAi  jATtO. 

Ao.iai  OM  OIV.  IS 


•  MOUCMCCt 

TMt     TMtOFT    OF     0^«4TION    ANO    tVALUATION    OF 
•»f<ro""ANCt    OF     A    OtLAT-LOC"     T»AC«IN«    $T<T»N    F0« 

BMAFT   sional   is  wrstNTto. 

AO-l*S    M4  OIV.       • 


•  (CauCNTIAt.    AHALTtlS 

TABl.es    »«0VI0|N6  L0«A4|TM«    OF     THt    WtOBABILITV 

"ATia     STATISTIC     F0«  St»tN    4A1W-SUHJ. 

Ao-tas  o}s  OIV.  19 


•Ua^INB    COM^OUHOa 


•  »«'f..  ;Tt   vt-lCLii 

wj, ..lAA   •«o•^A.SIOA■ 

.r«»f«4.«fl     0#  -4»|«14^$     IN     SX^f  A4-»A     •(  .  -' J 

4r4~%»4-»       -TMI^^.1^  f.4..o4'C"      *4      »      r    ^r  T  '       n       •* 

■  r4''^A    »^ttm     lH*.:.ATf     .M4'    A4";«''^s    «r  «  •     '  .t^    ' 

-    ■•  -    "F         N  .  ;    (  •»  N     >c  ^  '  ".'•    :  4        V  «  '  ■  J".*  . 

A3-<tA     A»>  JI<.     2Z 


»t"»HA»j4t 

.-fa..4^      rNvlAO-**-.'      ANT      Tf.»T»4'j4t      .,•>••■• 

»    «'4Hvufr  «  4. '  ■  i.  •»  AfiD  o«»'";'.->    <»4-' 

,f„-'      f.  !■•■      .,>«r      ••'M4«4»      4NC      44.4*v.f      ••^^*.r'»-<- 

AP-iiS    |T0  ^ :  •  ■    ■  i 

.Mf<a4,      »»,H>.*<f«'      4NC      't"»f"«''«f      -      »•      "•       -' 

4-4»;.'»-     -^'l^«'•■tt     -•■^•■sr,     .f-l..».     "  ■•  ■■ 

.      ,'       «4      .,44..      4S.        \4-r.C      .•■■m^f"*. 
A-l-IBS      JT|  Jl<.       U 


•SA'ttLl't      ^"ICWH 
••At" IN« 

4'-  .•4:'    T    i;-*.  e    s'4-i->n   ■a4:.'..'.    >•    • 
■:v*'^i'    w«*tT    vov  AAf  s   N»  '-r»c   f-»^;'F      •"   ■'- 

raa-as     "4    •'>tl';-is    'NT     .'.XP'-i     «<•"•»    ."l     -l' 

..«-.(    .-.FN   -o»»\.r.   rAT4    4a(      m-    -r    -^      '  .r    « ■ 
4    ■    -4    \t-    '•    •■H    i»c«f.ic    :%<■■.•••:".. 

A3.|tS     Sl»  ^\  .  .      11 

4r>a4--."'-   ;a«atc'rD-.'   t""    '•ac.;^.   ->•» 

f  -iwafC'-^sv     I",    tvl.*'*'^'.    »'.^i-l     ^' '     f  "     ''     "     "• 
»f.«A»t     '34     4'»_»»"T.:;     A(fA4^''-s        ^aqt     •     -.- 


-l-[,«IS4T|0N    0»     THt    CU«tN»    CVCLf.     SOITABlLlTT  •K«ItI 
AN,.      ^'O.Aif      •«0»»l«T!l$     OF     AN     I  «»f  «  I  ••€  NT  AL     FiL" 
ANC      .AST      A".      AtFAia      AOMCSWfS. 
A0-|i9     ISI  OIV.      lA 


fFFtCT    OF     VA4rlN«    ■AONTMH.tWSTM    ON    THt     4NALTSI1 
OF    eCONONlC     Tl>«     St'ItS. 
A0-I19     ITO  OIV.     J2 


•'tf-k^  CONOlXTl  V  IT«.     StClFK     -AtAT.     S»tCIF- 

::      64AvIT»  ANO     AOMtSlON     TtSTS     OF     »JTTV.     l-HMt- 

i;jk      T-      4^  AllJTS     ANC      JTffLl      IFFfCT      OF     f«-OSO«t 

•        .A4;  XIS  F;.uIOS. 
AD-IB9    H3  OIV.     l« 

P'VNr'iNa     OF      TMta»OFOA»     »0T     DOTTING     C0"»1UN0 
•:     T     •LA'l'-     STttL     ANO    t»0«»    ^«l"tD     STlf^. 
AO-l»«     l»«  OIV.     1« 

cr'tC'S     •*     tLtvATIO     Tr>*t«ATu4t     AND    »t1UCIn 
4...rja-^aic    rntiUft     ON    ADMfSlvfS.    "OTTTN',    CO"- 
''-'v.<Nr^.      4NO     StAcANTS. 
AO-t(S    ••«  OIV.     !• 


•  t(A4C>     4A0AII 

CONSTBUCTION 

-l(i-.«f«F0«"ANCl     V>*-UNF     4ADA4     STSTt"     "ITM     A 
l^O-'T     a4«4aOtOIOA>.-»tFLtCT04     ANTtNNA     F-ia    «IS- 
S:^F     AN^     SFACl     aCS£A4CNI     USf     iNTrNOtO    F '>a    4aoa4 

c;--    NT  4^J•rNC^T^   or    "issii.ts.    satillitcs   ano 

-T_f«      tP4C[      'A«»tTS      ANO     FCa      STjfieS      IN     AAlAB      AND 
A4_ ' "      AS'ADNO"' . 

40-IB*    STl  OIV.       « 


ASVNFTOTIC     CONVt^BtNCf     OF     «tN04NAL:2rO    »e4TU4- 
BATIvC     eOANSlONS. 
AD-fBf    JT9  OIV.     19 


$J«Vtln.AXl    OF    ^OBABLt    HOSTS    ANO    VfCTOWI    OF 
tA>Tt4N    CNCt»M»i.ITIS     VI4US     IMCLUnlNB    TMf     SC4tININ 
r>F     «^CINtNS     IN     J-»tI«-OLC    NICt     F04     INDICATIONS 

OF     VI»t"IA     ANO    HOt-OINO    OF     A»TMB0»0O     StCINtNS 
ANO     Se4'j»    F4ACT10NS    F04    C0NFIBNAT94T     STllOTtS. 

AO-iBi  sa>  OIV.  i« 


.K«VO  |TtT(Ht 

P»t«ATION    OF     AN     INOOCTION    N0T04    USINS     A 
•AUIALL'    "ASSlVt    BlA«tN<i     STSTtN     ANO     AN     ACTIVt 
AUAL     NASNtTIC     St4vr     STSTtN.        DfSISN    ANH    CON- 
STm.rCTITN    OfSCBIBtO. 

Ao>ta9  tes  OIV.     7 


A5-liS     S'S 


..s'.rl:%     4"...     *'A 

4...    -  ^""i  f  .    K  4Nf  : 

AO-ltS    »*9 


Ff  4'  U  S     '.'     ^:  AN*"  I     ■•       • 

-      T  '  'ASK..-      -  444-  ^(   '   . 


•  MaICMlISmtS 

I.-.-JA'INATION 

■•MCA..     •40»l«TieS     OF     TMt     AT-OtFMt^t     A' 
■ttfmff     -fltHTj     ANC     JNOt«     DIFFfatNT     CON^ITION^. 
AO-tBS    14)  OIV.       2 


•  •€  C  41 T  1  ON 

.  -P  "Kia^  ANK     ANC     F041B.AIN    A*tAS     4fSP-lwSlBLt 

.  j»     -^'.'AOl     of     StC4tTI0N    OF     TMT4n'40»MIC     ANT 
4^-f  N/K   ^•»irCT40«».<IC      HlO«"ONtS.  AS      ASSA'      -tTHTO 

r --     •4€4tja|NS     TM«     CONCtsT.A'ION     or     tmy«1t.o»«IC 


•  t(*yOMtCMANiai<« 

raierioN  — 

fFFtl-TS    OF     PA«A>«Tt4     VABIATiONS    ON    TMt 
•[»»>0»ISt     OF     A     TV»t-l     FOSITIONINS     St»VOMf  CHAN!  »X 
■  ITH    NONcINfAB    F4ICTI0N    AND    VA4IED    STFF    V'tOC I  TV 
1NP1.TS. 
A0-2t9    4)1  OIV-        ■ 


FtMCA*  smtiMt 

THt     fFFtCT     OF    BtNOIN*    D1ST04TI0N    OF    T^»    CB0S9- 
StC'IOW     3N     TMt     T04S10NAL    »iOflfS    ANO    F4t*ltNCIlS 
OF     A     JNIFO""    4tCTAN6Ul.A4    FLAtt     IS    CONSIOt'tf. 
A0-tB4     BBT  OIV.     7S 


AO-l     VA4IATI0NA1.     F4INClPl.ti     IN     ANItOTBIPIC 


SI  n 


•III.  ICM 


UTt 


tows    tL*tIICI'T.        •     •••[>•  i-MKL  •••«•?     TM«.o»>     ><.MI1 

»   "Ot.  »•■»♦•»•».». 

10  Ml  w*  31'.    1'  -t'")o»    -*    '"i:;    •   »^ 

C -**« •€''•!  ^'  !  -». 
U>-M*    -i^  31 

*     <■  t     *t  •▼  •     '■*     '■•L3»I>»     '!••     'I  \  ■        '  >•     .*•»« 
iT«««l«T«     (TflLS    •»»    !)»<tl.')»»0.        •••,     .'.«•. 

3r •  .    t  • 

*>  ■  w.  X  •  '  •  J«.%     ;*  :"■    '-'     *t       a^:.     •'     )#    si.        ,«. 
M«'  -  >K^  <:  '  ^    t^  ,  .    *  \ 

•t  •«  XKK  :  »C  C     -.^'-ll'T*     •!•;•«'««'     ••     ■.«.- 

c«— on    i<   ('CC»   ^    o.io«   'J*   •«!    ..  .   -    S--  '"t*-*^    «'•«.'•      •!  \    »■    •■••    "•>;'%»:-.    «», 

>iai   rt«.  >s-(»«   iM  '.•■ 

•tuicon 
out .  i^-umt   or  •o»oc»-'<t '•w.. /•  j. -».    -n-j.*':.  ■laat.C   (■<••>«.• 

••-MS    ttM  i.t.     I  ' 


•  h.7'   4«twui 


wcrt 
■tCiuatCM. 


iHTrti 


111-)   »  . 

«l I  ji •.    :  ' 


MtTt 

'I     (lie     !«««»     «4.l.0»l'      'I-»»1.-Hr"     «"<0     -'.l*^- 
'■•II    t»«    «>'    KlOfx'       1    ••<     '  1 -««c    ^;«.<«.,    i^,. 


-fc-4s:.»*.    •«o*t»'tii   3*    «**o«   »«<«w    ,•>•*. 
•0-««l    Ml  ^;  ■  .     ;f 


4»~ff««      ««l 


•toe  I  A  7«- 

•  • .  *  •     'NS-."    «-t('i    i-»4'.-:'    4a'^:T»    a^w* 
■■<    »  *'«.%o«*.         :*\.>**--    *rf    )•    r'4»-.4»!^ 

40-rti    11 .  : * .    2« 


4N4.         ;   .   44   •»   •-4i  '!■       ,       ••».       •;X  -r   i   •   ■       r\       4V 

'*•-€•  -«♦  1  :   .   4^.   ■.       4  NT      ►■-"_•»<•».        •4-44jr^^.       IN- 

.     « ■■•»<«f  1  •  4^      4N(      1,  MMa*'-        »«  s  •  ■      ■     rs     4110 

■■.•■>•  X     Ji    ■    "    *v  '•«»fS*        .4'         -41% 


••MIII.AIM 


lMtlL3t,       1    *C»II>    ■>•     »••«    ■«uT»-l">    «N!H.'^".« 

Mioctti   II  mciuiTto.      c«irtni>   roa   3«t>».4|«:m 

■4rfaiu.t-   tceoao*"*   vumt  cmi't'ii.     >   .>•   y 
r>«   »Ajom   «t.A«ric   urcma).!   4>K>    'hci*   <t^>'r>f 
•mIIlOIW    •M.uCl    It    >*tM«Tf3. 

M  9K.     I* 


•  •I1.ICM   :jM>am»t 

*Ql.'<«*f  I4'I9H 

^C 'I  ^  >^«s»  »• '    4««     \".'..«%;i    :»     i;-3-^ 
•f«*»^«r    •»<:t'»«»'   '^A,"****. 
40-«at    !»•:  ' 


•ltaul.4ria« 

'•<   •./••'^M    3#    '- 1  *   4«i4c«'t:»    't   '■  • 

40-Mf    M*  01  •■       1 


43-i««    1*1  ar<.      I 


HI*  aaiM 
■•awcTiayi 

II  ««4^   K'4«c  %At*tt  *%am  *n   'c    .wo   -•<. 
*v«  D I » .      * 


••HI*    »C<T«* 

lL»t'0"««IC    ■»«•!•«.•    »0    MPV4CC     f<«9««»f0  ,,, 

'tL»     II     CO«Um«|l*0-».«»t«     '•t4t«n»l     >3a     ..4a»:'«l 

»\t  on.    It 


C«»«»4l.l 

•€••  X3>jC  :•«.»     •><•"■«•->•    •c':>i»"€'>-    ••  %-. 

•otc    3->*t3   ■©•wc*'!' 4^^ :  4i«    iu;:-*«»    •.<■-  '■- 

'•«»«*^    i'4iliv.''.    •ftl»':'"    ••XJHiv  ••. 

•  e»  Kl-rt. 

40.«»*  t««  3 1  • .     • 


«uCi.f4«   "ii**'!*    •e»o"*«<:f    :••  "«'4,    s   ....t 

C«»l**t.l      •4"'  IC  J|.4«l.  '      44-4»      4*C      '  V-4S      .1      •-      .  - 

»«i»-oe»'-  •»    4i'f»i,4'i>»    It  •i»i»rir3. 

40-t*t     ■)tl  3M.     )t 


.:•«    t:3--  ««4w^i«««'    )"   »:-««.i    -••s-. 

•  *'■  I  >•- ;«^>4i    »**»«'. 

4»-«M   fi  };  •.    14 


•  »<X4a    :t^_» 

»NC4i-      '>4*»i«*:  .>*.   •iw*4'-  ►•■'.J**-.      -i'««*.' 
)-«,f4\    ^41    .»    ^Mf«[-4^    c*««ft*    ':    €^l'*<*i    »t 

»."4».'.      »C.J     41     »J»^      4.4r      :-lV>     4S      'HI      «tc«t^ 

•  i-m   i««  oi«.      ' 


*f  44  •      >4,    j#    (  1^^  c«4'^«-  >««4r«;*f     •Ji.t*« 

»     •"'.4'r.  ••t^4«4»|?N      3*      7*  4'*:      /».-'  I»r      kfP 

*^.44         f^^». 

40-i*<     111  OK.  * 


KXIO    ••0tl.l.4«' 
40-IM    IM 


»0»»4CH     •»     «C«f"«4'<T 

Dl  V.     10 


C>.4PU|-^      r4'\«     ll^*!i«C4|Tt      4'      THf       iN^'lT.'f 

.r-*4'i:4^   ».,viK».    4f4ie"'   3*   V'f-^cf     's^*, 

C4TI0«»1     3*      »•      IH     4j«0»»4rl      ^tC«HOl.3GT      44r 

l-^v lla. 

41>.t*(     IM  2I>.     10 


'M€     rr4JI»ILITT    0»    >«UT«»l.llINa    THI    fL'CT«0» 
S»4Cr     C«4K&f     IN    4    CtllU"     TM»«K1(H(IC     COIVt'Tt* 

•  IT..     ■,:,HS    KXIMtD    BT     TMt     C0l.LlSI'>N5    Or    tLtrT»ONS 

•  I  '.•  Nc  i»«4i.   troos. 

*0-lt*    fl  °i'-      * 


•tr*CI    [NVI 


NT*k    CeNOITtOHt 


aOL-tTA 

•t»fCT»0*MOTO«CT(*S 

4     »P£CT«0»MOTOM(.Tt«     SUI  T»»Lt     F0«    rItLD    U»t     I" 
"C  4  5U«  I  •«■■     S'<L»«    «»0I4TI0N     IN    TMt     «4Nae    *€'»€«<    1.5 

'0   1.0  ticnoNs  IS  otscmneo  »mo  usto  to  ^wt^uae 

THt     II4D14T1IH1    PtNCTKATIMG     4    OtNSC     STAND     3»    CO»N. 
TMt     TMC^NAL     trriCItNCT     or     TMt     CO»N     »M0T0S»NTMCSIS 
IS    C»LCJL»TtO. 
AO-t«S    000  01 V.     -ic 


•»0<.IO    tOCU' 
Of  •!•« 


••0*tLt»«lTt 


•OO 

(.«t4Tt 

1   .*r4 

»1C4'| 

»»o«u 

-I" 


•    t  r*    1 


I'llJ     ■4bOM    V^HCl     &"4IN    3C  4  I  I 

«     ▼M4N     ■     SO*     2     •     •     SOS     '■     *     4'^     I      *     '     ^*-"* 

•t«    '~4«   •   so*    »i    •   so*    1    •    •   s~m    1   i«i4Tfi 

so*   1.      4   witON   iMttL   M41N   otsiax   NOOI- 
3n    is  co"Siot«i:^   IN  tKiCN   tMO«T   s><>>s  o« 

•W     »«0P1LL*N*     4LTf"N4Tf     ITTH    ^0»¥\t*     3N«  S  i 
tMNT     MSS    W»t     "ISJ     TO    4     3-t.t/lL     4  i«'4Ct- 


4    -  ^  !S€  - s*4ce:  •    '-;••■    %'^>- 4" 
1 . »»«    *  -*    ••<:  *3CNiss:rt    »".Nc; 

•3-ltS     li'  31».        • 


••01.4a     ■•«••• 


•  f  •  JN.»M  *f  « 


"■'f  1*  :  44T  1  JN     3*     '.<      ..-aa'.J*.     5#      »...NV"« 

'  ••    -.■fl'«.4Nr    ■«    3*l«4-:.4f.    .       v^s-;n«    i*4*lnN«* 

•  .  -  :  f  :  4*     '  4ii*^€^  .  -1 '^af  ^     •f;3«->f«*.        Nf4tu«l- 
•«  * '  1      >•     ».^NS*-;Nt      l««'f-»t'''     *•     >*c     S'4T!-iN. 
43-f«t      to*  4 


•  M>.4*    !•«■•• 


Hl**iaa 

■CTMOOt    rO«    DCTt'HININ*    NINIamt-- 'N(     1-.  : 
•OUTtt    M    4    0I*|T4I.     COHPUTt*. 

«a  ■»<   vr%  31 ».    SI 


T*C€      Cr»fCTt     0*     0"l»»«      TlN»t««»j*»      M40ICN 

on  k«t  rv.a*   i*  i   ■*«<>    rv«c. 
%yt  31 ».     » 


mt*  Miwt 


»LUlO    »1.0*    MMa>.t"t    »0«.vtD    •»    »0».i.3»l'*S    ••« 
■ertOM     3*    IMMT    CtLkl    uaiM*    'INITI     ->l>rr«<NC( 

TtCMiiauii  TO  aCMifvc   iNoaTT*  coh*ijT4.  i->N4t 
TiNii  rM*M  rxeic  oaTiinco  'aon  l<*«<n«i4<i 
cau«Tioai», 

•li  3I>.     I* 


4     iMintO     l««TMf**TtC*4.     ACCOUNT     3*      'H»     'NT^Oav 

oitTaiauTioM  TMtouax  4  M0«>At.   moo  >4vi. 


A     ML'-SIIIIi.**     iOl.uTl(>«    a*     T.<     iLfCTNVlAS- 

oniAHICAc   M.*«r   •*»(    IS   'OuMO.      ft    tMO*<   'aoN' 
><>0*4«artt    f «>»Ht*T  1  Ayj. r    •|n<    nat    4NO    i-t 
(•«••«     ALSO     INCaCAMl    II*OMCI|T|4i.t.  ■     IT'-     -laC. 
*•  DI  ■.       * 


C*t|TA4.I 

0«VS«IAT|M 

»i^«JAKn'44.     STiiC'     3»     "OC^IN*     -Ifi-'     ••.■     , 

NT1.041   4NO    Tt«^j«4  Mi..t   'CK^ro    j"<ep««      ••        •". 

r«(*A*t3        3^1         SO«»4Ct     3»     .r»     .(•'     ■     ~:\'     w-  ■ 
5!U.3C4V3>4     ••4Cf     «t     •«.f4..f0    ••     4'<     f-      ■     •■•• 
'•t4»«f  N'  . 
kO-ttt     MS  3.  >.     IS 


MlnaLl    CtTfTACI 

aiCMMICAi.     »*«»MTH1 

>«CM4NICA«.      ntOPtA'iCt      3*      •4PO«      •^■AM.-.'JaN 

SIN«LC      CNTST44.S      a'      tUIC3N      CA**I5€tl       :A^S*«fN^.N 

tT«fii«THt    acMc    3vta    3««    "iw^lOw   as:'    f,is':riT» 
4>«  •\.4st:;    d€»o*"a'!3"  •t4SJ>t"WN't. 
AO-ta*  MS  IK.    IS 


i« CYANIC 44.   •c-iA.iwi   3»    :,   iiNft4.e    ;•'%■._ 

S0«.wT13NS      C0NT4I4IIN4      SOMa4Cr-4C  '  !  ^C      4US'' 
STMIS-STAaIN    CMAANAC  Tf  a  !  it  icS     3#     aX'^A'S' 
44.      44.1.3TS1       4»«CCTS      9»      S>»»4/-t      T»f,Ti,(,,       ,, 
31  Si.K4TtXif . 

»T  JK.      1  » 


•^4' 


•-«      4  4.    .  4  •   i  3N     at  A  :  ■*         •  '*  .  T  '  !  ■»  1      \  '4  »  !    1 

-4«.    ■  »       9  'm      ku'm\^\  T-C'    '3*»  ■  ,»4«                 *-4      1*,^ 
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•■OLAJI    INiac 

"tAS,.WKN' 

4     t*r  -  »«3^»40T'3««  'C  ■     !■    ;'4A».I     •  >a     9:1^-1     jSC      IN 

•K4tu«:Na    ifXA*   a4C!4T:>N    in    '«*    'an^u    afT#ft»,    ^.» 

':      ..^  ■•!:art4IS     It    0fSCaiM3     44«'        K3     T^     ••r4SU*l 
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AO->*t   -voo  JK.    to 


•  »o>.4a    s*tcT«u> 

4'44*:xl*       S«*  'NC      VA'SA'      •4-:4-flN       ;N 

.4*  \       -   )N/^  1    '    .    ><4t  4   '        .   tA  -       4   .   \  .        . 

40-IAS    94 1  :3 ; '  .     It 


•  tot.  IS   aoc<|T 


;».4.A»T| 


MinaLi  c«<«Ttct  i«aTtcL.4M'> 

CCldlCAL    ■•O^IITtli 


•**0*3«tN     0*tBrfOLT4!U     5N     so*..:  •X'lA'*'* 

4"«j    SIN41.C    ra^sTAt.    "  4  T-H»t  t    :n  ?,    ,    •   •»  • 

4CI0      tOt.j'i'^S      IN      4      '.       3.      A4N«C  v*      '  "^      J  -w 

T.*     TA»ei.     ^A>    N01.3S     'Avj*.     ti-T    I  :<irrpAt«- 

AAC     OSSCavt'*'      THAT      IN     T.<      ^3«CM  -.      ^.      •4.4-V 

-A. In*    THt    smaclIst    .Avjf. 
AO>tM    too  3  K  ■       • 


>'N'*t:t      4NC      C-A»AC'tA  I  IAT!  -(N      T      -TiaiJtS 
4NL         ■»^»-.  t  I     13*    r^.joa!.i«      -3ai»0..'Nrt     jSff    ^      IN     T»* 
•aT.»«A4'!?N      5#       .)4ia''S!Tl       IX::!      ••^•f.^AN't. 
43-ltt     til  3K  .      .  5 


-      I  -IX:-      AJCAfT      ••0»tk.4.A«T| 

■•«   <  AiaOCTNANIC      ■•ATIN* 

l»4|»t       ^       ACAOCtnan:  .^4'      Ni-.      t'^A.4'' 

•«      -4A4       14      *  :  J€  A  :  NOT  •  t.t'4:^A      tAAlNS. 

A3-ltS     i«J  3K.      10 


TMt     CnCTt    a*    0*K<*     Tfi»ti|4'>|(      UIAJ'CA 
V    %A%    ri.0*    I*    A    IMO<a    Tu«(  . 
IB    ■—    tTT  9K.        • 


Jl.Ta4,IXf'      S«'      »Nr       t^'SA'      9k^\k' 

•  Aaious   :3AiriT;3Nt   •*    itac   <■   4.t.^. 

AO>t**    Ml  ..It 


•  tOi:c   Ax««T   •■a*«^,.ANT| 

•^t '  zomm^f  I  341 


aco^jst  1      40M  : .  'ANf  ( 


y9      (4   ,••»  I  41.4 


TINT     HltT9«T,        TiMf     A*(     A     •OSllAi.l     C3""K4TI-<Nt 

»<•(    T.«    suTia   aO   ■'uST   ■(   lauAL    tc   3«   satATca 


•ML  ID    VOCUT    ••OatJJ.ANTS 
N4>MV*CTU*IH*    MtTMOOt 

"INKIIIN*      INIT14T10N     i^4|4aLt      T  M*  OO*.-      ^KO^tl^ 
Se»-fCTI3N      or      MATtalALS     or      rA*«ICATI34,     f^      H'i.- 
t<«.aftT     aasaf  Li.  ANTl. 
AO-t*l     ATI  OK.      10 


•tO«.I0     ITATf     >MT1IC1 

S<N| -3NCHXT0*  aCSCAHC-i  liJCTAlCAi.  4»^  3»T1. 
'4..  aa>»faT|fi,  iaa4CI4Ti0N  tArf^TSi  tOa  Ti^afA- 
4T^t    iTjC!ni    soiir    tT4Tr    «>iTtirsi    saoaT... 

40-tt*     •••  3K.     IS 


NuCLt4a      NANNtTlC      afSONANCl      IN      NC  T  4  ^      t  I  N.M.  I 

'A*tT4^t     a4aT  lCOl.4»L  T      A1-|T      ANC      CJ-45      IN      A^  T  C  .• 
t«;N.OCaTH      AA      4TTCN(.4T  1041      M     NININIJeO. 

40-«*s  ai)  OK.    IS 


THf3NfTif»^.     AMA4.TSIS     Tfl     aHOvIOC  AN     JNOfN- 

t'ANOlN*      3A      TMt      NONLINtAA      •fMAvIOA  A  NO      SA'AlOjl 

•  ts'ONSt    3A    sa.10   sTATi   'o«»oi«nts  iNCLjniNO 

■Aifas.    •4a4i«tTaic    4Ma\.|ritas.    44c  '^.4111^^    0 1  ^ot  t 

INiraAiAfNct    CA'tCTS    IN    •4aTicui4a  ciaCi'TS    4at 

t  STlNATtD, 

AO-t«t    al>  OK.        • 


4      SXIO      tTATf      01SP\.4T      »4N«L.      CONSIS'IN*      0*      4 

NuLTITjof     3»     V4A4.L     IN0KIDU41.     CfLi.     STAurTjafS. 

e4i;N   CCll   CAiSiSTs  o*    c^ccTaocijNiNCscfNT   .44- 

TlAlAl.      4N0      4     '(naOlLlCTalC      NO«»-l.INt4«     ILfNtNT 

STNiXTjats. 

40-l*t    *f>  OK.       • 


AtOt.10     tTATt     VHVtlCt 

tcilNTiric  xitoaTt 

JXClASSI'IIO    »0»1.  ICATIONS    0»     vlN<XN    ^  4t- 

oa4Tt>«f.       SLi^a\_i»(f  NT    I. 

43-t*«     1»»  3K.     so 


•  tOklO   ITATt   nrrtict 
TAKaneOTtiuaiC* 

SXI3   ST4Tt   atsCAac-   ON   t,»4,ji  iroat.    diociS' 

"A4-IST0«S.     StNlCOAOKTOOS.     ANC     S'.l»taC0Mi3,y3as. 
0€»I»«     3*     SXIO     STATI     XTlCfS. 
40-M1    tM  OK.     IS 


Ot.lOt 

■i*iio«a**MT 

.ISTIN*     OA      It     «t»0«TS     »M»A«rr     3N     TMt     Nt- 

••4.I3«      yr      SXIOS      IN      4|.TiaN4TI>l«      4N0      CONA'ANT 

•■4i.NfT|;    >iri.os. 

AO-i*«    SO*  3K.     IS 


aSOLJTIOHl 

CMAAAC  T(a  I/AT  ION     0*     NOl  C  C  JL  A  A     SICCUS 
;3««fNT«4Ttc    Aautous    ino«*anic    SX-'l^>Nt. 
StC  T«3»((j»,. 
AO-l*«    •••  OK.     IS 


SONIC      ANCPtONfTia      04T4      4  C  *J  1  S  t  '  I  3N      AN^      4  14.. 
fiT[,.        C4^CO>.4T10N     ■)»     f.«.r«l4N     sc4^r     -i«     •     A 
.tNfl      »aO"     UKAMf      CAT4. 
AO-tM     •••  OK.      >0 


AtOuNC    ataMIN* 

SONIC      AnCNOMCTIA      C4T4      4CaUltITI3N      4*40      IN4l* 

.'»'IN.       Calculation    0*    I^LiaiAN    SCAcf    l*     'jAA 
.fNCe     rtom    AKA4<     04T4. 
40-1*4     **A  OK.     tc 


•  touicIN*  aocalTi 

iNiTaiMfaTATIoa 

"tT(>»XO«ICAL      aOC«l'      -«4C      AS     'AAT      0»      'Mf 

-!»"    a^t|Tjc€    lOvXOIN*    »acjtcTli.l.    m4S»i     .■4t» 

•  INT-TjWHtL      TUTSI      4NAI.TS1S     0»     A  0*  I  N  .      A     A ->C «  t  T 
»4..^30N      |NST»V*«tNTI      OCtl&N     A  3«      4      Ot  SCI  N  T      -\[«i:t 

r  -N*      TMt      M4S'      lNSTNu"fNT      A4CA4*Ci      f  rf  4l  JA  T  I  ".N      3A 
4      ^3«Nta      aiALlCTO*      AS      4      A404a     |N».4NCeNtNT      ITl*. 
4a-ltt     S«*  3Iv.     12 


trrtcTj   "*   Ci.cv4Tfn   Tf>»f:«ATo»t   ano   atojcto 

4TM(.5».4f ,!(;      M>CSSO«f      ON     ATMISWrS.      'OTTlN'i     CON- 

>"3oNCl.     ANO     StALANTS. 

AO-l*S     •*•  OK.     14 

aCACt    CNviaOHWNTM.    COMOITIOAIt 
SIHULATISN 

TMCANAC     rNvl«0<*<CNT     ANC     TI>»€aATU«|     MlSTO«T 
or     STABlLlzrO    NOLTISU«'ACI0    0«*  I  T  I  N<S     S»4(rr 
vtr.!CH.         IK"    T0*0    »«0««4»    ANO     SANPLt    »«ONL£"». 
AO-l(t    |T0  OK.     12 

T>AC«NAi.     rNVlKOHMlNT     ANC     TCIt*t«ATU*C     MIAT0«T     If 
tTAHLlltO    "m.TlSl>>»ACtD    0«*|TIN«     VtMICLf.     I 
T3»C     AaTnAA"    ANO     SANPVt     '•0»».t"S. 
AD.ttS     ITl  OK.     12 


a(Tt*ILIX*TI0N    STtTln* 

4     SjtNAaiNt     USING     TANOt".     l-Aadt     M  JB-T  0-0 1  ANC  TM 
A4TI0    »»r)»tLl.l«S    tMCSe     8L40CS    C4N    it     "ITC.iC    BOTH 
COuLPCTIVtLT     ANC    CtCLICuT. 
AO-I**    *1«  OIV.     'I 


•(TAINLttt    ITirt 

MCTASTABLt     AOSTtNITIC    rO«*INC    BT    MIOI    ST»£N«TM 

ratssuae  vcssCls. 

tO->*5    Ml  OIV.    IT 


••*ACI    rLl*MT 

AtStAACH     PHOaOSALS     'Oa     PtaSONNCl.     SOaSTlTtN 
tT4T|.-)r.T.4f  .4«T     AO»ANCt"CNT      |N     BALLISTIC      AND 
SAACt     S»STt-s. 
AO-iaS     AST  OK.      13 


AfACt    FLIBMT 
NAMAICO 


\y 


'OANATION    ON    OSJa    PCaSONNtL     CONNCCTn    IITM 
TMt     SO.ltT     >A4>N(D     i»ACt-ri.  ISMT    AaoiaA"     IN-LOOINB 
DATA     3N     TMt     COSNONAUT     T«A1NIN«     A»5T|N. 
AO-ltS    SI*  OK.     It 


•(TAINLttt    trtlL 

HCCMANietL    ••OKRTIfl 

catea  P«o»t«TY  DATA  roa    iT-?   »m   ano   a.»*« 

STAINLESS     STTtL     ALLOTS    AT    CLtVATtO    TC N*^ * • TU«t $ . 
AO-M*    *fl  Dl*.     IT 


•tTAINLCtt   trtCL 

tatKK    MtCMINIM 

tLECTao»»*««   naCminInS  or   CO»*Ltx   »ma»» 

»ARTJ,       E«»failAHiTS    IN    TMf    MACminin*    0*    S»£ti. 

t-jaCD        TMAT    SHAPMITI     tLtCTaOOtS    aOSiCSS    NININON 

"Cl'TWI     nut     ANO    NAAINON    LlFt.     OuT*UT     AN-I 

•atCISlON.        Co    tttCTBOOC!    »t«»IT    NACHINfl     »T    MISM- 

Ca    »0*ca    lEVILS    ano    "tTAL-NCWVAL    atTts. 

•    LLtCTAOOt!    a»OVtO    TO    uC    TmI    BtST    AO*    alfBCINS 

OCtP    MOLCS. 

AO-ltS     til  OK.     It 


afACI    NAVItATIOH  AtTA*! 

iLlCTHONAtNCTIC    ItVft 

iLlCTAONAtNCTIC     TICMNlOvJfS    Foa     S'ACt     N4VIS4- 

'loNi    AfoocTioN  or   cis^asiON  aiLL   not   AnvCatCLT 
AFfrcT    S'N   AATio  Hicviocr   iioTms   o»   t*tCTaAL 

LiNIS     A*!     aCOUCCD     IN    •«0^0«TION    TQ    TMf     nM*f«SIONI 
4VIA4M     JNCIATAINTT     IN    VIlOCITt    NC  AtO*t>*NTS    AT 
10    CtClIS    is    1*4    NlTtaS    ««    MCONO. 
AO-ltS    >4«  OK.     12 


A     StAACM    ro*    FAINT    BLUt     STAB?.     (Ill  ••QPC* 

NOTIONS  roa  15C  aaint  staks.  laahclt  in  TmC 

"TAPIS.     J«$4    NAJOa.     ANO    NOaTM    GALACTIC     aiLA* 

•CuION. 

>&-lt4    llT  OK.        2 


•t*ACt     atBCt'TION 

iNTBANATioN   rao»  natj«al   cues  ooaiNtt  final 

AaaaOAC-     anC    LAN01N«.        C1«S    FBON     THf     4A*A«tNT 
flFANSI-'N     AATTUN     or     TMt     t4aTH,         rO*"OL4F     '0* 
4P'4atNT     STID    V     NOVtNlNT     or    taOUNO    OejCTTS 
PO«lN«     4»»aOACM. 

AO>ttt    »••  ^^"^    2» 


4t*A*ll     IMITION 
VlteOtlTT 

'Mt     CONCtFT     or     OSIN*    CmCNICAL     AOOITKtS     TO 

lN»aovt    THt   irricTKCiSS   or   lATta   roa   cl»s$   a 

nars   aa-^"   fiasi*lC.    »alja»li    anO  lo^icallt 

S30NC.        ^4«rW4T0«T    Fiat    TtSTS    SMO*C0    N4««rO 
AD-ttt    S4«  OK.     IS 


A|*AM     NACmININ* 

iLtCTaotaAaa   nacbinIn*   or   6as   TuatiMt    IN*tL- 
Ltas   ANC   OTMfa   coN^ti-sxAat   aiaTs. 

A0-t*4    TM  OK.     tt 

A 

rLlCTaos»A«a    naCminin*   or   con^lCi    1map» 

•AATJ,        FirtaiMCNTS     IN    THt     NACnININ*    0*     STttL 
SMO»IO        TM4T    *«4*HlTt     tLlCTBOOtS    aOSlftS    NININU" 
aiLATKI     tCAt     ANO    NAIINl*'    LiFl.     OUT*UT     AN-> 
•ALCISION.        CU    ILICTBOOtS    riBNIT    NACHIN*     tT    MI6M- 
ra    »0»ta     lIVIlS    ano    NCTAL-^rxOVAL     BATfl. 
•    ILtCTAOOtS    MtOVtO     TO    •(     THt    BIST    ro«    ai'tClNft 

Pita   MXI5. 

AI>-ltS     IST  DIV.     2t 


•  t^CIAL    ruMCTtett* 

tmI   ajnction   or   »    ilabo«.|  raACTiON  or    THt 

'3T4L     aaOOOCTl      IN    TMt     C0*B-r>OO«L4S    tOOATnN     IS 

ANALTln. 

A0-iB4    ttT  OK.     24 


A     $£a«Cm    rO«    FAINT    »LOt     STABS.     ««I«I        aaoaiB 
NOTIONS    roa     121     JINILta     STABS     IN     THf     B^eI-^N 
BCTBCEN     1»     ANO    t    HOoaS    or    BI8HT     ASCENSION.     4N0 
SOOTM    0»    OtCLINATION    -4», 
40>*M    til  OK.       3 


•iTAHVATION 

CTTOPLASNIC     BABTICLlI     IIS*«CIAU.T     THf     NIC«0- 
SONf     FBACTIONI     FBO"    LI»t»$    Or    FASTtO    BATS     INHIBIT 
FAITT     ACID    STNTHCSIS    BY    THf    Ht»ATIC     »U«BNAT4NT 
ENZTNt     STSTEN    BMILI     CTTO^tSNIC     BABTfCLfS    F»0« 
LWras    or    FED    BATS    STINOLATE    Ll"04£NeSIS. 
AD-ftS    01>  OIV.     t» 


•ITlTItTietL    tNALYIIt 

AUTO-    ANT    CBOtt-COaaiLATION    FUNCTIONS     ABf     06- 
TAlNfO    rO*    VtBTICAL     INCIOCNCE    ^ASt     ANO    AN^L  I  TUOt 

Fluctuations  o^   iONOt*HtBiCALLT  airLECTEn  lon« 

BAUIO    BAVtS. 

40-f*«    «tO  OK.       I 


^ONIC     ANCnOMITEK    DATA    ACQUISITION     ANO     tNALTSIS 
$TST[N,        CALCULATION     or    COLEBIAN    SCALE     OF     TUMBU- 
LCNCC    FBON    BIV4NC    DATA, 
4D-tt«    •••  OIV.     SO 


THC     OfllOMINt    or     lOUirNCNT    FOB     A     SPtCirlC. 
OCTrBNlNABLF     TINt    0»     rAIH.«E     IN    0«0€B     TO     TNCBCASt 
THt     aCLIABILlTT. 
AO-tIt    Oil  OIV.    >• 


•ITATtlTICAL    OttTKICUTIONt 

tAfaiNtNTAL     STUOT     0»     THf     BOWtB    ASSOCIaTIO 
•ITM     THf    K0tN0*0«0»-»"I*»0V     Tl$T. 
AO-tt*    tTl  OIV.    IS 


atCIFIC     H«AT 

"fASoatHTNT  or     TMt     MtAT     'aBACITT    or     CUINC02I 

l.»"20    SCTltlN  10    ANO     lOO    OCIaBEES    «. 
AO-III     Its  3IT.      >^ 


at*<Cr«0««AaMIC     4H*LTtlt 

'Mf     A2S2    HI»M    aflOLUTION    NOCLtAB    NASNfTIC 
aCSONANCE     StCTBA    OF     rvMAN.     TMIO^Ht**.     AN^    OISUB- 
STlTJTtO    BENZtNfS    ^'l     ITIOIID     STSTENAT IC  ALfT 
BElaTKE     to    THt    BABANCTEBS     INVOLVID. 
AO-l*«    *0*  OIV.     2S 


ON     TMf     5T4Tt     or     AL^HONIUS    CBATfB    BEFOaf     THE 
ONSfT     w     T.4,     laoTTION    or     J    NOV     1»S«.        s"r'T,o- 

•"UTONfTAlC     OBSCBVATIONI. 

tO-(«l    MT  OIV.       2 


AN    ANALtSIS    ■MICH    OtALS    WITH    TMAT    »OBTI0N    Of 
THt    HAS    or    tTt*nO-0*    BfLlABlLiTT    COCmrlfNTS 
That     is    DOf     TO    »AI»IIN8    EBBOat     IS    aaCSCNTfO, 
T-OS     ITS     VALUt     IS    "AINLT     THfOatTICAL. 
AD-llt     t«l  OIV.     IS 

•ITATIITICAL    PUNCTIOM 

TMt     LtHELlHOOO    BATIO     SISNIFICANCt     TIST    FOB 
TMt     MTBOTMESIS    or    HO«0«£NtlTT    0»     T»0    ENaiaiCAL 
BtLlABlLlTr    COtFrlCIENTS     IS    OtAKED. 
AO'fIt    SM  OK.    IS 

•tTATIITICAL    **OCCtMt 

TABLES    rBOVIOING    L04AB1THN    Or     THf     BBOBABILITt 
AATIO    STATISTIC    FO*     GIVEN    A4N»-SL'NS. 
AD-tll    aSI  3K.     IS 

TMt     LlAELlHOOO    BATIO     SISNlFlfANCl     TEST    FO* 
TMt     MTBOTHtSlS    or    HCNO«.N£lTT    OT     T*0    tNBIBIC»L 


fO-ZS 


•TA- 


•  ■'•'K^ICM.    TttTt 


11  jtaivf-i. 


'-•*  •    t  i    v1»     'u    l*"*^  t  »• .    '  •■•on*    ■  •,    »•»  u  ." 


»«  I  - 


M*  »»'*»»tu.     »»l«»'Mi  tr-»\in». ••<  •••.^    <A» 

•  «»•<  >    ^  •-  .■         »    •«)»»1    •?    «v^    c. 


•  Cl!»l'»    •««f»l     li.l^»»>J»     V»tl'<»'.     V^«««'J«    «. 
■     •<  'Ci.lt. 


ij-'«i««it;"«i«c'   '«e-ji»   •4rt«   'yww^    'f*' 
^  ....  Ml  «!«(•  »4Ti»»4<-»i»»   >>«'i<«  •-• 

■  j«.»t»IMO. 


:  j<-»o>..  e- 


••^t»-*>it 


••nti. 

caa*««iM 

fO««5»:  J«  t"tc  ' 
'•mjmf   «i  *»  '»    -M  . 

»l.  J<"t.t«;-.      4^,3.1. 

4e-tM   rrt 


••TtCl. 

euT»i»«  root! 

pr»C'^     !•    rc4.lH    •4  4.4     --^     '"HA      '*  ••' 
4»,    »0«X.    'O'CH    I*    "<«    mf-tiif-.     i»      .< 

tT   »'fc_  .      1'   •4»  c»«et.x>fo    ■■•4'    •  •» 
•  e^fvCI    '^    *«»    •tfcirj.*    -w     '-^     '->_-• 

'XM.-<-«I*     •414     •\.4**      4".      '»•!•'**»•      *■>. 

««L'.4.ll  1-.. 

40.t«t    II*  'i  '.     »« 


■t»~»4€ 


'■t«CL'<»^'«'      J*      ■«  »-U«J     <    i*     »«»»4«l»i     •«'W|kl> 
«-v-»4»     IT  »I».        1 


laPjCtO    ««»»»     l»     4     «4«M.     ••4f.|«»     %C'^K. 


4').|4«      4'» 


'-l.t-.  ■•'  ^^4*'..*4f     •^I*  '      *  '  i    ^ 

4H^     CU<»4>,       i"!      -.■-^.w'   *4-"*^4<4»'.^      *    ■44441   <r\.      ■«  M. - 
•4    .«      r   «     •    •       '0^4.04  I*  C     »|Pl     14      It     •••IP   44  -v.       I|l 
t  A.*  4»t-'fCl|      »»4tt'     •  •"     »■«     l4.f  "4'\.»t  •-       ir«(«4> 
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T.^       4a>a4"la'     4ar     '-f     K -00^  . 

•  44fC      c4*0a4»0«'      •    ^"       4u'04.4'tE 
40-***      t»4  OIV.       to 


;a»  3a»4' 1,-ia    4l'4:f,4..    t't'l"'.     •  if    tO'lC'TlOa. 

To«4':oa  '"    4C»^.;  »':>•■    CL^tf  ■ :  i' i 's.    4sc 

'  -       I  S»  -'4-4- 

.latt.        4,T^- 

>*-  !  a..    :  N  '  * 


•  TXW44L    CONOueTIVITT 

4    jaini"-    a4THta«TlC4L    4CC0ua'    Or    T>«    •aT«0^' 

ri»'4iB,'i:)a   TM«oo<i>-   4  aoaa4t   f.oc«   •4vf. 
4i>-|*4   »*a  DIV.      a 

•Mt4a4c   coi40oc'ivi"  or  a-  4ar  •-'»»€   il 
tla«LC    C4't'4Lt    4t    «    riWC'lOa    ->«    'ta»€a4T  )«f    r«0" 
».*0     'C     lOOO"     uTlLa!""!    4     ttaitt     C0a»444'lVt 
at '►•00. 

4|>-t*a   Til  OIV.    It 

f«ci'4'ioa  wiocEtitt   la   4140   'Htaaii.   conOuc- 
•1.1"    f    cr«4aic    a4Tf4I4Lt. 

40-1*1      •«>  3  IV.       I  4 

'  TMt4»4i.     f04«OIX'ivI"     tao    M14'     tT4BILITV     OT 

tCCpr04«     S     »T     tLt.4'tO     Tt"t»4'.iatt. 
40.|*1     t«>  OIV.      14 


aTHIo^KMC* 

'Mt     47B2    MlbH    KCtOLUTIOM    >KICLC4K    «*6>l(Tle 

•tiCN4act    iatCT«4   or   rua4a.    tmio^mcni.    4wn  ollua- 
tri'u'f   scitatt   at'l    STooito   t'tTta4T-ic»U.Y 

•tc4'Ivt     T     'Mf     a4»4«eTt«l     INVOLVtO.  ^ 

*0-l«4  •M  OIV.   ;t 


fr 


aTMOOIU"    tLLO'l 


Isvtt'MlTIOa    or    faOCtSi    V»«I4Bl.tl    IN    Tt« 

4>4fswr    BotrfMaa  or  oo«  riT  T«t4TtD  xn-ti 
a^.'M    i^lO».       i4TIir»CT0«T    io«r4ce    ro«   »0«I><« 
4!'..    4r.ll    ■4t    moOUCCO    •MCa    m».Ji    i4«.TM    4LL0V 
mn    SIV'S    ..ISmT     i»0-65    vol's    tNO-»OINTI     00* 
,.7    T4f»'aEa'    4aO    WI1««0    IITH    eC-14S«   »«I'>« 
'0     B0aC"4<V. 

4^••*9  I 10  OIV.   1? 


r^44a'4t^    ;atTai>^4 
-  4' :  'St    §• 'atf a 


4rr4afi'    '>4t«"4L    co<400CTi v I T-    or    •4Tfa 

4ttf4VD14     4Lr>|Bl.I      I'"lJ>.4'I0a     4i)e4't«     «20t-M. 
40-tlI      tat  3  1V.       14 


4T4«IIIUL     la«U\.4TI0M 


'Mt4-4c     COWOOC'lVl".      t»tCl-lC      -tt4T 

IC    W<4,i'»    4>c    aoxtioa    Tis'l 


:  I  I  tt  ■  1  a4  •  ;  "a  . 
•■-«a  cC4't4t  ■ 
"  4  •  ■ :  :  aot  I  1  a6 
"4*af  •  :  :     •4ai 

40-l*t      til 


:4'4     •44atattt- 

4*t'44C'|a4.       •N 

:.  1 1 . 


to 


•'It  TN 

4aoi4TisM  imc'i 


44C:4'loa    l.r»tc't    ^.>a    'If-    441    Dtft^ilat 
•■ja   I4»9tj»t    »4C'oat   4ar    'Ht    i'4ir    o»    '^.t- 

->€.f^O»^a'      •'      'Mt      "'"t      ■"       ;«"«'!4'-1S.  '141C' 

44       ■.•■-~.      iaj^4l'      •  Tf-      !s't4Fr4«4      41'-      «''llli 

-,.     »40i.l»t44Tl  ,f     ..ttit     4aL'     •■•41«1     a«t4a4l.IC 

•ajffittt    :•.    'Mt    c  iKf4i»' ;4' IS',      e^.t. 

40.(*1     »♦«  1  '  ■  •      '■  ' 


t"tcir- 

4'V4€- 

110a   '5   41.   4U.Ovt   4ao   tTttLi    trrrc   or   ciaoiuttt 

'0     v44I>j1     rLUlOt. 

4a-t*i  iiJ  OIV.   I. 

BOaolat    or     TMt4«^>04a    60'    re-     ■.-.    C0a4-)UNC 
TO    'C    ••^4'fr    t'ttL    »an    taci'    ^4  •  Mf  r    t'tfL. 
*0-t*l     It*  OIV.     14 


aT4«a««L    la*ut.<Tio« 

ca'lT»L    ovial 


aTNTHUl    •L4N0 

.»,    trrccTt    or    M0IM40t*t.    ItBItL    T«»«|W|.»NT»- 
':JN.     4S0     'MTKCTOMT     OH    r»HC«t»l    T«*Nl^taTJi 
TMt    tfrtC't    or    »j.L0»»a-IaOue£D    OUBfTtl    4'«0 
•  4ar«t44    larvaaTl   0*    BtOOC   CHI"IST«T.    »«I0    TMt 
04«4tt   '-   TMt   t»oc»lN€  a4>ic»t4i  p«00oetn  BT 

0L-fT~15Nlaf     *«t     S'UOltD     IN    HAMt'Cal. 
40-2*1    ITl  OIV.     It 


aTMYBoro 

i-Tao'-i4L4aic    4N0   roKtBBAia   4*t4i   Kl%^V*tlttJ. 

ro«   CON'aOL   or   itcBITioa  or   THvao'ao^Mie   ti«J 
40af NOCoaTico'«o»»«IC   M0«"0act.      4n   tiMv  .«tmoO 

•  or     ••t4tj4:N<i     T.«    C0»<CeaT»4TI0«.    or     THT«OTaO»MIC 

MO«~ONt    r.  r<LOoo.     rrrtc'S  oa  'Mt   neavoiii  iviTt" 
*,    TMt    '1^10440    or    C0a404L    MO'aONtl. 
40-2B9    101  OIV.    14 


aTjaf 


»t'MO"t   ro«   ratc-tioa    't"at»4'jat    coa'aOL. 
lavf  t'I»4'IOa    COarlNiXO    Or    at'MOCt    4N0    IfvlCIt 
4'     »"ICh     'CMMIIATv^tr     or     4     llaStF     0J4aTI    c4»tT4.. 

B,.4a.    C4N   Br    a4ia'4iatO   4T   *!   c    la  tNviaoa<4lMT»L 
Ttart«4'j«ll  BAt^aiao   rao«  *0   'i.    -tl  c.      t«0   yati 

or   C4'f4'.    -'Vtat   •«•{    ITiJOIto-    "--t   atouman 

4a    «ve4  4-.f    "Oal"    :af  J'    or    ic   a4    1  •    -41   c    4W1    TMT 

0'MC4    4ro    .•!*«   4a   <vt«4St    Of    t'<S    'M4a   I10   aa. 

▼  4^S(     44'     4ITM     la4Cre  ttlBLC     4a 

'  r  •  I T  •     .  >  p  r  '   '.      .  ■       . 

^TMOot   'oa   aatcmoa   'ta«44^jat    coa'4jL.  -  '"■    ' 

■».fl'lt4':o«   coa'iaufo   or    i«T-->rt   4an   •>«.icit  4T.«»i4»c    Ia*m.4TI0a 
4.    a-ic-    »ii**44',^'    or    4    iiafctf    3-4a'i   -4'iT4w  ra«ai 

•  ^•a.    C41    Bl    a4la-41ara    •'    it    '     1  •<    r av  1  a^aaf a'4L 

.^.,4^4..«,t     .4MilW,     .40-     »"     '         -'<     C.         '40     T'afJ  'Mf-..      '  O-OuC  •  .  ^      "      •  >-.      "" 

-•     -4.t'4       -.tat    .t-l     t'ClfD.     --'     4,5..4'aO  l:..-»04-     .    .'    t.l."(3    't-ai-. 

^      ,~      -I      ,•      -44      -       la^      'MT  40-1*1      t»t  ^l"-       !• 


4'iapta4'ja«    C04iT«0c 


:t  ttiai.' 


4«lLl"      "" 


trc[c'    or    vaayla*    aoa'—t.tatt'M    Oa    THf    4N»LTtIt 
pr    rco-,i-Ic    'lal    S£4lct. 
40-2*1     I'C  OIV.     >* 


'Mt   jrrtrTt  or   D»u6t   oa  aMviicAL   »tl««0«»»»«»et 

;s     4ala4l.$l        TM{     *IOLO«T    or    •4Tt»     T0XIC4HT1     IN 

<jBLr".4L   c^^tcta'aATIOat'      soat    'mouhmti   Vi  »1tcmo 
'OufNlC    0«JG$1    4aD    TMt    tmC    OT    L'scaetc    *cio 
-U'-'^»-Ijf    oa    i»l»"!a4    'lat    la    4I.BIN0    alCl. 
4D-f*t    2*1  OIV,     It 


4TIMI  oei.4»  rjtt* 


.f44lf     aoat" 


no    -,ii.-'4    i.s'C"   'Oa    iaTIW«4Tl0  cor»tat«»0 
■••fi'.--   fuif    S'fTta  ro«   4nc«r'$   or   tm»   litTlI 


M-*t 


4'U44«t'ta      4l.>.0»l 


•VIBB4TI04I 


TW-'HTW 


01  • 


•'♦■•^-•^      n. 


*«...av».     tt'CT<»oot«Jii 'to    •!*  H»i  ••■wfc  ^    • 
•o»»  ir»iCir»T  ••ocicx^M    c.*"*!'*"    ^    » 
—   J—    Ml  :)i«.    IT 


I9«  3(<.     i* 


ir«ci|«rN    •?'>*0*jT    •t'4    liMNi  f  l.C'if  *«'■        '•'15     .C 
«rjli«    M«*CM    von    ()▼"€•    ▼!     44.4.3*1    tM-*    •***'»• 

N(4T    '«C4rNriiT   «A«^t)««<    4MO   ■•**or<i4a'.  :  ••  . 

?«  31*.     IT 


■•    •<» .  *4^  1 1      *■*«    •  ; "    ^'     •    •* 

«3-<«l     l«.  31*.     I* 


.«     »J     '••CI  . 


•  41   ' 


ft  I  »r    %  \<  ^    '  ^ 


40-aM   •!▼ 


4i   :  3wA«!4«<:r      >*»   ' 

.  «4  . :    '4    .  r  ^ . 


»v^r4CI      'MM  'I 

*  'I      *-X»f^      ?•      fcot  -*     •■'■4..      itNt"*^.'      "•»C«      -5     • 
1    •Iw    •*->;4i.     *4i    €••?•     J*»    »X-     ■»••*•%    •\     'ii^-^ 

«i»*-     ^^    ■?»'i»i    '  ••   ' ,    '--'      »*4t  -•«•# .      »«•:?*» 
\'^  ••C**      ••<:    ••€t  \  ■ 

43.tt9     4«C  « 


•t  4\  »••«( 

•       ^  -.44* 

40-«t9       >«i 


-.1-    «'«-a«pr     jTi^;/r<«»«     .4«;>_^ 


.  r  *f  ^     iu^»v;« 


-f     -••  .  t  1*- 


4a-t«l      41 T 


01«.     1* 


*4  !<ir« 


M'leci 


i'i'!"s,       i'4«c4a    :  7(  "    4f^..    vcwti't 

■•fM*    4^'     4t;->t,4:';3%     i*     ».,      '••■«.-«n 

•■  >*    » :  4   »■»«-?    '4  4  :  "•:  «ni   *•''%■•»■  \ . 

40-«««      4M  JI  ■  .       .  • 


▼«*««r9iii«4'r9M«    .«An«M4r :ci 


•  **4«ft^O«*a  *  :  341 

-f  '- V  ^     «  ^     X  'f  ■■ 


K«-»-^     *-.!• 


NBCMMIICAi.    •«• 


RTIIt 


4«tl«4kI3     »HCCT     41  l3-**     'I      •C^J"      »•     to--.  ■'XI, 

4WJ      1110     ». 

•  11  Dl ..      I  » 


C*A4.a«T|0n    ^     n<  •«00^  !«[..!''     >^     *»o    <«• 

>cTi  a^  T^  i  *fc.*.o't  «Mo«co   '■•4'   •-*«    *!.'»w- 

ii/»    4».l0''    3€»ti-0«f*  i<T4c».j«»«: -4^    ■ii'4«i'.  : '•  I 

'MH    ■«!    »lOT    CvIOCM*  r*     '•<     'I  -S4.  M/4-41-,     »»._: 

••  3[«.        I   T 


.  :  •«€  4  4    >*^4  4  'o«    '"^  m'      \    K/«  •!  •»  :    4'»     4»»\.  .«- 


4«l       4N4^'t:i       .»      ••«%«'»'(  >* 

o-t*9    «»o  J.  .  .    J^ 


«tir*MIUM    e« 


fv«ir>«sit   4N»*«o^«TTit   }#    w-4*ic:^   :  4««  {  ?c 


•  '•4<iaiiv>i  •M^i'UKa 

•  •'-«      'T      ■-•      «:»l4i.      «»44«       ~»       '-^ 
■44N  »*•'!•      ';,(4-*t«      "-^      /2" 


•^«4«ft |T94| 

'HC5*f''4^       4NC      '«»t.4;"C*i*4». 

4>.j«s   ltd  oi«.      • 


--ui>*i4a.    »c-K>c   »^J4    4NC    *4«c;4C    -v..»»    • 

..f    'f   •<•  ■   >«4  •   :    TBI*       !*      •""J'#M|*'.       V— ■"  ■       •4»'f'('« 

•  «M.        •*.    1   »0       .-V   .^t       44C       ■<«4»}f4I»      ^•IjVt^lM 

!■»    •*v^4'«t    %f  ymt    tMC    4»'f4    :4«c'-.»v  ^44    s.mvL* 

•  »>M.    .:*4''x.    f*:i<: !••':■«■■     •#■•';» •haw       r". 

■f  «p    4t»o«'ro   4*«o   '-€  r«    *  1  4*«i»  ;  •  »*<f    -' i  v  'itc. 


■4^^  I4«     14^      'UMS 

v.--  :  %f      -Vl  4  V<^  t  •«  ••  '  t  ■*••      '•<      *4«41t"      "»•      » 

••  •  .   Vf        >»      '•'•      «4      .4i'\  ^•mC       .■•H      i"      4,'      44--**4.' 

io-a««  *•«  -ii  •  ■     • 


<4*l.    ■  «•< 

.f     ,»^  : 


•  jmr  \    h-^    4> 


4  3-|^4     M« 


*0*«4.f    l«irct«s   4>i0   •0T4«v    til'r-^ei      -j^^tn. 

1»3  31i«.     /« 


» 0«     4«l     T*»  4  4' 


••<5«f;-»^    •MA..-t:t    •:    .^o.    ^ 

« s       ,«.«•- 

?»';««•€-. 

<«kuCO     !<■•■■    ••OOUC'. 

10    M»    97%  3\t.     II 


••*•"    [1    •afftCNTto. 


II     5»     >»H>I"»3 


•0  •aoBMiLtrv   T«<io«». 


.    *tm'\    .«oriv<  •  J  jut    -■•i'-t~    ■■»*•    \    t    •  * '*      )• 


K  X » '  '  ^"t^    j^044    '"f    •t_'4«:^;"     :*     s..;-JN 


4>».      4  •  •  rt  f.t  4 

43-t««   an) 


IT       "f  4  V.-^l   ^"i*  i  S       "t-'ft       «:4|I.A 

:».!•*•■  ~4.    if^jMair  •  t  . 


!><!• 


*  -«'4       ^        .4    4'       I'kA      r        .4*t.'4^1      »       •  \f        ■    t 


••oc>x  ' :  ox 


MCTion   w   n*    Toniiiwut.   aooct   >4<i   >>r*«'4t.'Ci 


•    i9o-»T   0KlL4."i'M   '»ON">«'»Lc ::    "^Wt'    ", 
•■oai    no    <etk«<l    TT    CaCC    Ovt»    a    vio<.mo-l  X  • '(b 
•  oriaM*   ilnwuT   tiitu««i»«   "^   tLIC'«'>«<«i-4€  ' : : 

'ICLO. 

to  »—  MJ  ai>.     * 


•tone    *«tir?    M.MM 

*<■    M.    «0.    VII .    CI   ••*>    •'■ 

tl«  OK.         > 


■«  \;  4*4    4N1     .«  ;chX  • 
••4»i: «•■• 

43-1(1      4li 


-!.._   •^•'9    *44C    i^ex  :>.;«< 'I*    44. »    4t-#',f4 
•t.-«i;i<»    '•«.jci"4«   ,«•   »-'    ••^4i..f'         ■» -t - 
'  •  jk»    *t*-4*i,>x*-    .«"»::»   .-^■•044«N4   ' '•    ^f -I "  ' -) 

4»^::4»!>4».       ■«444V4tm_jH  •>4C%      410  44.<t-4;it' 

■  *4f       :  ]-4»l4»r  N'$. 

43-M*     Ml  01  <■        * 


.•<t'.^'':.M4    4«tf)    :»il'4v-4';54.    •>» 

40-t«f     itl  Olv.     >0 


44fc/~      4>4|Ct      il'H      .C1MC'       '  i'.f44^r«       ,| 

•f.4'^e.     '»4€a"4*i.    V40<«    •tl't*4*4Cr    4"4r 
^r-jc  *■.:'•    4*    -  :  4"    't^^t  •4^'j«f  ^. 

4>-l*>      ||«  01  •.       I  4 


'€■4- 

r«4i»^ 


'4*«iS-       *\        1*.       ,       -,4  ,('«#4i*, 

'  1 1 .  : . 

4..-I«4      4««  on.      IS 


\'.H<t      4       •'  _  :  :  4t 


HT1.4I1JX       ■' 


04!04'IS4i 

01104':  )««    J*    ■   4NC    •   44m:j   4^^:»5.      •4»c^   o* 

.4.4      -       -H      -      »M&tftl>lfl      0#      i^O      i  O-^      *?••.  /fl»» 

-  ■  .-    :4n4';ro4,   44^*   o«    ic«r4Cf    "tcmi-VN   •4rf» 

"'.-«»t'     4l|->»t      HOC     C.         •I|-i4»104.     f     ?0     •'0     '4- 
4      4,^:14      •4t      I'JOUO     »r^»flN      10««      4^ir      t444      C      4' 

.^i    'o^a    '   •ne»»ij«tfi    4   ^•'■rf^T.^j    -^^^    ,,, 

'      ^■'«  -•      l*t4      '«!  1      4t  .    ~*  . 
40-1(1     M(  1:  •■      :  ■ 


OT-.2 


TUM-VOC 


•••'(a    4t.4.0<i 

•■ : :  4  T1 '■>  <  ».j*«f  ■    "O'    .44  4.,<<is.    44r    (■»•    lro4« 

J4i4»41»»      I  ^^      «0--       "C-i-       4.4''      ■-«4U        4^.^^»t.  C4 


.  ^  4     .•  •     4  4ir 


44C-J^l       •-..?*•      ^l-O.ll      /". 

40-i(«   111  ->:  •  ■    I ' 


f|44        4:     ^4,       Jf        '4N'4^J44       4  44^        't^if,  Jtfl^       4^^ 

%■■■■     Ci4.,%!0«4     .•|»4«CS     f«'ir''^'.      14^.^- 
42-1(1     »1»  Olv.      1' 


.M«t*f<4      4^..0»« 

.1:^4'!       N       J*       4      4Sr        4      44Sf.        4,,        'S.  44't^       0* 

01IC4TI04,       >»      4      •€»l       r^f^l.-lNl.      .r'tfrs  4C      4'4C 

i»ii  c    :>    _   •>i»j."M    0*    J    "-    i  ">'    •^••.      /i«» 

HI^44•     0l!D4't{>l     •4'1»      041      4f«r4^|       .l:f%il^M     44Tfi 

0Cl..4>«f-      4|('-»t       llOO      C.  011->4TI-.K      3«      ^;      4'J      T4- 

*     4v^--      •41      i'JClt-      »fT4f['4      1044      4*ir      1444      :      4' 
.4.  ^44       ?     »4{|1.1«CI       4      .•C'fCTIrff       :'^4»      444 

t      ,-|  ,(4      '-\\      4^.    -4. 

40-111     !•(  ^i".      1' 


•  •j«4ai»t4r     »^4.3»» 

»«I»4(ATt044 

^1    .t  ,  ■^.«4<  N'      04      '4-4      4..0'i     f  ^4 
-4%,    f        ..^^   A    11044      •Or4fT      ■.rT-»«      41"?: 
4-4.     4      74  4  1-M.      4I4C      ir&4L. 

4->-l(l    i*'  o;..    i» 


•uatNlUD    COM^OIWOt 

.•BT-,v  ■44i,4.tTic   •t»0'«4>4ce   STurits  or   •il'- 

C4T4T4^_^  1  .,(      J4<4SI^     C  >  I  :>'      HrO«4Tf$,      CMf-I'Al 

>D-t«    Ol  3|v.     15 


'Hi     ff«tC'     J*     J*-"      -I*     f    '*         **•" 
Ft  -I"  -.      'Ot  VL«tTM*»4C       :i.S-'L4l  1  v'N. 

40-1(1     !•(  Tlv.     14 


•ViaiKTION 


r  "L-'    "I 
40-xs   »* 


I  ^t  ^       'IN     P04.  V  J<ir  TM4vr 


■■4'Hr»<-  IC4I.  tl"l»»l"l>  Of  T^r  JATt  r)r  STH4S4 
nCC4»  0*  ..HfTHANf  ituP^t-*^  IN  NANOt  Of  1^:)-  14^  '- ^ 
■>l^k-  H  C«  iii.  •»  rLt4»»<it  OF  r.t'-*-* 
>0-l(t     •0*  SIV.      14 


■  1  ',L  4  . 


•4  ar  f^d. 

.•••^•«f  NTS) 


•  Tv.^^i'rN   -044»eu4i0l 

..  ;  i-      >t-«»f44'jMC       4P»i.  :C4»  I  04,      ^C      I  N  '  t  • -'T  4  fc.  ^  I  C 
P'--..      -f  \     4NC     lUKlOtJ     '  •"O     '~     40'^r     r     . 
•44S44.      -:i*j4ltl        *      »f      444<       41      .I'm      ■-.       ■««  .       '4. 

4       4     ;■  1  ■  74'  I    4,    •€  \i  l'4srt    1'  '-If  1. 

4:-f44i4l  0I«.       14 


44>0^"tM:N.     yCHTD**' t  044.     4*40    U*f»     .naJTN-.     *N 

•;Nf      -  ^4»CPN'44T  I  NO      »9U'''      *Rt      C0'4*44t'^      '  "^ 
4»t^00S'I4      .Uf4      4Nr      'Mt      PC'<€iTIC      •4«i;l      4'IJ      TMt 

'  !<"' t'tNCts   I«IL4'IC    '0    4    rirft«t"4Ct    IN    Th»I« 

■*fNAL      '•FO.JLLAKT      V4v^UL4Tjat, 
40-t(«     »••  ^1>-      l» 


•U«IHC 

•  «Tt«  «icr»tm  '"O"  ^t JI01.0S1C4L   sc  ii'ti  'Oi 

S»4CC      4.»L  K4T  I044S.  ^"41      V4CJUK     P*40LtSIS      NfTwQ" 

•  4,     C0N»1DC«IC      0»t«4'  I044»u^»      >«0»t      AOVlNCf"      "<4N 

rT-4f4   .4fTMO'-i   TtsTtr. 

>0-((I    >tC  :i<"     1" 


4'^lJlf  NCf 

4~N,-       4N»-t44tTl«  4'4      4:0u:i;'I^N      4N"      4N4i.4ilS 

<'.'!•.         4   ;    ti'ioN   j0    (i^r«i4N    »:4^f    -.»    '  ««j- 

.f,      4        f4  -        .4NC       :4'», 

4;-l(.      • ■  ;i4.    >o 


4»J<l(JllN'     '^.O! 

"■■      44"C4t      > J*"     t 4' I PN      J»      '-f      -1 I'aiau'ION 

r        4   •    -4  •f44#4<44'      44t  HJ*i;^tT4        4  »ir        '-If        '      '.(ULrNCt 

H.    4  :  -    **-'    IN    •«!    ""    ^44-    t4»f4     or    '•4r    4^4401- 

..4144  s^|4      \t4';,y4»4-      .      N^I'IONS. 

4r-i('   '*4#  oiv.     a 


.\JL'«4»0«4lCl 

•  -(    •-'.•X's:i     '    •    N  p'   j\.'4410n;:    4iio«^- 

'  ■-4f41C**.      .15-N4'^4      i4('.,^'-      4Nr      *'*'MTlC»L 

■(  .*  »(144'I  04.     *CT.40:. 

4D-t(l   411  j:  • .      4 


•ui.'a4«iacf <   aaOKTiOM 

A'444:xC'    w '    *Nr    1  N'ln'    4i:';4'T0N     '••nca 

.4--^\^l     :  On"!  '  !  04.1    4'     iiwr     .    4.4.^. 

»--l(l   Mi  ■^:"-    1' 


•UlM 

*(0IC4t. 

POTr N* 

'1  <4'tO 

IN  roM 

C  *L  •  St  0 
CO«TH. 

ao-IOl 


40-X*   all  OIV'    " 


•H(    «ie«4TiJN5   IN   y^i   ''4NCLS  or   ■'hi    -!aF»44<t 

f  F     i     C444,ELL£     l£S'     bfCTlON    tlCI^r::     ^T    J'?  ^    fNSINt 
N      I  44       af  4(       4T^1      n. 


r„(;     rrrirr     of     BtN"   .  N14     '   1*^    .4-         ,  .^r     CH'^i^- 

^r-l-S     -•.     'ME     TOfcSirNAw     •  _'>t         \N-'     rory,.444Clll 
or     /     ^N'ro**"     aLCT4NGut.4-     P^ATt      IS     COMI'^FOtn. 

>o-i(4  (C  i:  •  ■    ?5 


4VISIItTI04| 
CtHOC 

f«4C"^AL     ANC     THtCat'lCAL     »4SfS     '0"=     IPrdFYlN- 

t    raANionRT»T  1  ON   v:*»«ATinN   TtS"^. 
AO-t(S  >«4  civ:    oo 


•viiaaTioN   iiOLaToai 

r»NA"iC      44tCHANilAL      •'™0-''t  •  T  1  £  1      Jt      HATE»IAlS 

f  :h   Mcr<.«    4SC   vtPaATi?N  coNTaoL.      ▼ASuLAT.a 

t  44'taIHf  NTal     «t»ULT5     ARE     INCLUDE?     OS     TH? 
•O^LjaiNG     MATCaiALSl         POLV;  ^OBo'T'-ENtl. 
PJTAC  If^t-AfarLONITaiLt     rpPOLI'Mt'l.     "IC- 
Ct_LA«t£0J5     "A'E«1A,.4     SOC"    AS    Da-'INS    CC-4000NOS' 
rwA*Y0'4CaS'      POLYUHC  'HANC^'      ADHC4|VtS,  ALL 

pBjPfaTiEs   at»'E    of^'iINtL    ("N   4    ■•4IN    TBAM^o  KCa 

"'JGCaALC     APPAIIATUS. 

•VKut  OlMtUI 

Sja.f  l....»M>.t     Of     'ac-lABlE     HCiTS     ANC     ^ECTOaS    Of 

fASTfas  ENct»HALiTl«    V inus   1  nc L  jp t Nr,  The    ^caetMx'j 
c--    speci«eni    in   3-»fE«-0Lr   "ict    fi"    incii':4Tions 

or     Hat«1A     ANC    "OLOINO    or     AaTHBOOO-     l'»tC!'«N4 
A>iL      itajN     fBACTIOMS     f(W     CONf  iXNATOav      ITKOItS. 

ao-t«I   11)  0I«.    i» 


•»IiCOflTT 


•tMaacH 


•  »IS!!0Cl4$T1C     PaOf'Eh'ItS    Of     C'OSSlINKE'' 
PCY  iETh-tlE**    TETaASULf  lut  I  . 

AO-lsa   Td  oiv.    14 


•U(M 

*fKt04mc 


Ef'ffTl    Of     iOLAiorlWE     04,     T-4E     B10r^tCT«lC 
AL     or     THE     Ct>E«aAL     CO«TEII        TmE     la  ji     4-- 

'>«    IIOpotentialS   Of    TTMC    CE»E«a4L    .oai" 

1     Of     0.1    ■4t/«Gl     OOlfl    Of     1    «     "S/"'.!     It-  avllIOI. 

The     iLtCraiC      ACTIVITY     Of     ANI44AL     Cf«t»«AL  ' » "^ 

DECAY    fj4iCTI0«l    or     A    t-E'SliTINC    visual     SENSA- 
'•^  ^""     "  -ION.       CJavtl    fO«    THE    PmCtopIC     INTENSITY    lEVElS 

A(«J     T»G     1TI440I.US     DLPPATION^.         A     .ftfTHOO     •Ml''H 
INVOLVES    riNOINg     THE     CHl'ICAL     lN'E«VAL    »ET«£N 
Tao    SUCCESSIVE    FLASHES    Of    l  I  S>"  . 

L  Ao-aa*  vTT  OIV.  le 


14«f 0aN4Tl0«i    0«    uSSa    Pfa»0«NtL    CONlvECTEn    alTM 
'Ml     SOvIf'     4.ANNtD     S'ACl-fLISMT    MOSRAX     I«1CLUOINO 
OATA      04,      TME      C0i44O«4ALT      TaAINtM«     S»$TE". 

AO-1**  ia«  OIV.    1* 

lATION    OCLT 


•vt4i  allCn  a*o 

(IOCIOMaPhi 

ABlTaACTi 
'ION  ANO  Ti4« 
COS441C  aAvi. 
AO-Mf    III 


of     SOVIET     ABTICLlS     ON     SOLA*     .ADIA- 
lOMOSPXtlHt     VAN    ALLEN    SELTS     ANO 

ANO  ATNci»4<eaic  iLEcTaiciTT. 

OIV.       1 


«ji.T,4,,3,_j.  (Pfcraoocopr 

-IAS   4i.4rN'    Of    iNfaAaet.    .Iiiact    44«o   jltba- 

4lJ^r'      4»t-'44      Of      NCltOENj"      C0"»LE>ES. 
A0-l(4      41'  314.  4 


,.'44.10>t'      S«'      AN"      1>*./S«'      44~.4';JN      j410Ea 

.4a'0Li   -:Nri'io4,i   4»    iiac   .   a. 4.^, 
40-1(1  a«i  7:4.11 


.bNOCOIATia 

.-^^4    Of    '•<    irrfc    Of    '-lC4Nrll    -s    •  •• 
4       'f.'lEl    Of    ^A44:na'H    roa    ^J44ef.t4'f4    ..rlSuAC 

■  ■    .SfLl. 

A0-1(*     111  31 *•      1" 


■'X.     or     'Ml    ifff-'l    or     »MlC4NCiS    ON    --.t    .-■4. 

■      4,       AN-      NtCHANKAl.      PaO^a'-ll      Of      lA"1N4'4»     fO. 

N^faa4'ra    .ailiuHE     vElsf.l. 

AC-I(«      (1«  31V'       l" 


•vAdkact  pitcm  MO^tLkCas 


A     lJ»44Aa|Nt     OlINt     TANOE".     LA»«     4«O(l.T0-0 1  ANf  Tt  A 
AATIO    »«0»EllE«1    •mCSE    (lAOCS    CAN    BE    »lTC-<Cn    BiT' 
COllECTIvElT     ANO    CtClIClV. 
tO-IM    (>«  OIV,    31 


•VI  Kl*!.    (CuITt  ' 

T|»T    I8UI»»««T 

A»>«o  rovCES  VISION  TESTca  aAS  usco   in  tests  or 

VI»l<AL     ACUITV     JNOC*     VIElINT.    COWOITIONS     INVOLVING 
CONBINATIONS    Of    aHAVITV    EffECTS,        T,ENTv-fOua 
SUBJECTS     (£»€     TESTtC    fOa    LEfT.     aJG-T.     ANO    BINOC'J- 
LA«      ACjITT     Of      NEAa      ANC     fAA      VISION      IN     EAC*4     Of     fOlJ* 
eOO»     POSITIONS. 

AO-*«S   111  OIV,    la 


•  VISUAL     AfTta     lUMl 

rtCAV    fuNCTION    of     A    Pt»'^',',N&     VISUAL     llNtA- 

TiuK.   cu".ES  roa  TWE  Ph"!."!;  intensity  lCvclS 

AN4,     T»o     5T:44(ji.js    0UPAT1-.^._.        «     HET.40D     aMltM 

IN.o^vES   fiNOlN*   T>4r    cai'iCAL    iNTtavAL  afaeeN 
'•u    SXC!       •  «E    fLASHES    or    l.'S"'. 
AO-lia    aT'  '"'■»■    1» 


4      NANjAl      Of      STA»40AaO      PWAC^ICE      f  O*      '^ij»*k^ 
rAtTOPi      IN     »4Il.ITAa*      VEHICLE      DESIGN. 
*(>•«•)     IT«  OIV.     1( 


104«     PlaToa^ATION     SOLUTIONS     IN    LANINAR     BOUNi 
44'     tA»Ea     '■44E0a».        AN    APPP04I"ATI0N     TECHNiauE 
4      iir      0'<     L|NtA«|ZAT10N     ABOUT     THE     SLASIuS 


.  -  '1  ON. 

-!(•    *«T  OIV. 


•UNOCaaATia   lotMO 

4'A'Il':rA..     '11'!     r  >,     NOP44ALr'»     AP.L'E*     '0 
riP|BIHfN'4L      C4T4     fC»      4      I.   I  N  I  T  E  C      Nj'4pr4      ".r      l4NPLrS 

-r    .  -a    fBE-«NC'    It  4    NO  I  SI. 

AO-I(«     •••  014.      IS 


•  VEBBAL     MHAVlOa 

^AlSIf  ICATI044    Of     EffECTS    or    NOOIfltas    ON 
-:irBE'E    fBEE    ASSOCIATION!    44AOE     To    vEBSAl    CO"- 
»0J>.-   5.         CONTlATuA..     EffiC'S     IN     »OaO- A  SS^C  I  A  T  ]  0>" 
S'JC     El.        TEIT     NETHOOS. 
AO-t(a    141  OIV.    2( 


•uNOcatATfa   SOLPC  lOuiaaiNT 
iNTia^iatNct 

4.f  41    »BE  -ENT      Of      4PP4aiN'      NC  1  IE       -iPlfBvE- 
H4JB1PH0NE5      i4/lPtNOfr      ra^.      4N      4VC.0.r'-      4" 

In    -4cr     -•C'4»E    ■A44C1    rao44    ♦r    'c     :  ooc    '.4. 

AO-K*  aTi  OIV.     » 


•LMI  vtasiTio 

CATAlO*    Of     COUP  SIS     In    OCEANOGBaP 
4'      4l4f4ICA'N      iP.lVlBl'"'       I**!-*?. 

AO-l(a    111  J'"-       ' 


•  VtaTICAL     TAAI-OTP    »V.ANCS 

AtaOCVNAPICl 

44ETM'00i     or     PPEDICTINU     VTOL/STOl     AiaCPAfT 
CHABACTEBI ITICl. 
AO-Kl    0T»  ,•!..«- 

•viPTicAL  TAm-o»»  atAatt         ^ 

TUTS  -•»- 

4T4'1C      'EST      Of      flNG     NOtlNTEO      TIP     TyaBINf 
DBlvEN    lIE'     EAN. 
AO-ISS    OIT  OIV-        » 


•VISUAL   ataclPTIoa 

INfOBNATION    raO"    NAIUPAl    cuts    OjaiNS    fINAL 

APpapAC-.  ANO  LANOINC.  cuts  faO«  T44f  APPAPfNT 
EAPANSION  PATTiaN  Of  T>4t  lABTM.  fOaOULAE  fOa 
aPPAPEnT    SPftO    Of    4«ovrNtNT    04     iBoUNO    oejccTs 

ouaiN*  APPacACt. 

AO-ttS    !«•  ^|v,    It 


•VISUAL  acaecrriON 

STIWJLATION 

THE     EffECTS     Of     jaifOa"     VISLAL      STIPJI.A-ION     ON 
YOUNG     ADULT    OOStavtff.        BCr>.    PHYSIOLOSIrAL    CHAWiCS 
ANO    OeriClTS     IN    PtP'.EBTUAt     ANT     PSYCHONOTIB    PtP- 
fOPPANCe    atac    STuOItO. 
AO-ttS     1»1  OIV.     16 


•VITANIN    A 

THE    Hl(>44    LtVtLS    OF     VITAMIN    A    FOUAIO     IN    TMC 
^IVES    Of     BaTJ    living     ay     0    C     is    NOT     OuC     TO    A 
SPABING     ACTION     INOUftO    »Y    COLO     ACCLIPATION.     OUT 
INSTEAO     IS     THE     OiaECT     RESULT     Of     THE      INCaftSlO 
FOUP     InTAAC     that     ACCONPANItS     COLO     t«PO$liag. 

AO-ttS   012  OIV.    1* 


•  VOCAauLARY 

A    FAILuaE     TO    FINO    FUNCTION    lOaDS    ON     VPIAL 
POSITION    CJPVCS     IN    FPfE     "ECA^L     "f     A    BANOONLT     »l- 

LtcTto  LIST  Of   aoaos. 

AO-fSa   aOA  OIV.   2( 


SENEBaTION    Of     LIST     ITEPS    alTHOUT    LIST    PaCSfH- 
'ATION    AS     A     FUNCTIOAi    Of     INTEP-ITEP    ASSOCIATIVE 


»OL-l 


}   ' .  i< 


'■*J    tl'Ni.t   C«T»T«4.    r«»-<oo<i    ;«    -  -   • 

•'IB    MLUTlOMt    I*    •     :.     J.     «<XM       •     '       ; 


'ttw>«f»     4'       ji.  »•■_*.      i-     •'^•t•     .'.•,%     •-*•» 
>0-i«(     M*  J!  •,        • 


M.ic'taN 


•••-I  'm    ■  ■»!  >. 


■-•»•     »»tC-«J» 


■      4F        >* 


Dl».       I 


X.TM(|,        IMCLUOCt    ^AS^A'0»'        s\-4^     ••ll^S 


itT  taui 

<9kTMCt.       t>ICt.jOCS    .uto*t'^-     'sf4       .         ., 


'   '^v  4  •«    . 
tO-t»*     til 


*4  ,*  -    •  »^_ :  t9iiM 

43>««4     tM 


i '  HO* »!:    r')«cC4V*    »»<1    woo< .»     ■•4-^     >^j#rrfy» 

4'W\^AiC      4:)A»**«4.»       TO     C0«^^j'f4      ••   • -or  \  , 


»Tr«i^,.    ,,, 


•VULCMItilft* 


13<t(t     M* 


^•••...i"  :tsw^ 


C0rg>tnIO«i-»€'    ttM««:-'«    3»    i.«4-;4'»T    •     4i'    - 

t>«Aair>«<ic  Mc*oci  3»  jom   »»t    tt^.    ■•.•f,;fi-  vxioi'ito  t^ui 

•  "    Ml    tWIKICM.    laW'IM. 

40.M*  «♦•  3i«.    ;•  *•    >«jt:M.i    4    -    '->•  '-•r:4i- 

".w*'»      |J«#4'C      §,>•.%      4'      *->•'»••' 

*'-«^4^    t-*v'w*«  %'l*- •     f.sTS    ■;'-. 
J«.'l»«'t     »••    •«tuOO-*3»,H.  tMr  ^     •€-.»•,•  '■•*"     "    «»40'«     ••  «     -It««€«     ■— ' 

••«J»t«»ICl    or     imi»t)!«rto    ft.4|-o^«i.  '  JO-t*!    ••! 

•  mtiL  I" 


-t  •  %      -(-!,•         S      i 


-     >.     't->*tM4-    mt      .  -^^     -  .  •  ;  .s 

•«-■•.-:)**    44IC    i  ;  ^    c  :  ^  s      »  -i-    T  1 

•   J*   im-    ii:a»'i>.  •c«.>'4Ncf   t' 
«C-Ii«    •«!  31,.     ,, 


•4«S«   'J      [  «,      Tn« 

•4»  »  :  4, 


'l»-4*  »»,.t.  IT 


1  tuiiortautmc'  >«aw    'ic— •').' 

•■<     tLtelllC**.     COMCUt'l  «!»'     ;»     4     1> 

4«   IMino  r\.ow  »;'v:    It  0€K«:»€i. 
••  aio.   ji 


.MIIUTtD    MCtlUK     >C1Ml1. 

40-aM   tM  :i<.    ^ 


•'•ci  4««\.ic*rio«i.     "^  ««ciAJ"  ••••x-5-1  f-JTi 

•••   e»l«I0C*aO    3»l««»I*«*l.L«    ttmt    tr.AHTf-    ■-.■. 
0-ntm  «(TMeo«   runp. 

M  OK.     I* 


MLVCO. 


:"f«f>*'       ■4*'i«-\        4S-  J4rf^f    t  .   f   «  4   •  r   N  •         '     ' 


'*<      VAOtA'IJM      •t-il^C      -W      *•:»••  ^4      $-4* 

:^A»L:e    »»    a^j>*  .i' -^^  '  i%f  •      »^-*.        4-4    4 
•  »^:  4  ' ;  -Mt  tA^AtaL*  . 


-*  I,  r  I*  ' :  ?4,    ,0    ■«**tj4X>s, 
j4  '  4    ;  -*    '•o*  :  ;  4t    ^  •(  -i*  ji.  >, '  . 


:L«un 


*«3«Cf*t      ^      !••••*   '"JCAi       -t^-  '  ■•4«N%  ■   .s»  1     »t4- 

4*I'4';i4«     »L-»     4«  4      '-:^     vf^tc      '-.     4     ••!•» 

'  -  J  I  *1    t  ' 'm    -wo    •'4«4^,f^     tOt  :  -    *^w4^*«.|\    *«< 

40-M*    IM  :m<.      * 


•   aii»l,<C(l«>iT    '»Pt    j"4*i<««t»t»    '  im 

••0-0 1  «t>ll  I  ()•••».■      '•fl-Jf'      •4Tt«      ',-.-,« 

>e>Ma  111  j; ..     I 


••t  IIM^dlMCU 

?#t«4'I^  •        •        *-      -*^''       4,  ..-i-.^'  *.^         •         •44' 

*«.'C»<t      3^.«;«•4•       flf         .-',t%  V*»»    >».  .141'  ■        4»4#>. 

fir*,     f)-**,      ),      •     „      t,^      •«f4'Ik-      !■'-.      •>\',^l 

.    -.4       4410        !-•       ;    J*4t  44^   . 

ta-tt*  M«  ->! . .    .<4 


••tC"**.     0*T«    >«0<l     lf»0     '0     '•«<  .  ;  >rj     :•     4{3;>,. 

■  •I  3K.     14 


••*«C    CWMMTiaitTiei 

"<tO«'»    4MI.ICO    TO    •M>«C'1>1 
4»-Ma     iM  31  «.     15 


IMII 


-  44M    IX  I  :>-•  yt, 

40-l*<      •*« 


ai<.   1' 


••■■40 
_^  »»4'Il»ie»>.      4414^  -I.! 

I  *f  .  ->*<4«*i  ■         4       -4    ■ 
•  ••»  4       ,  t    .  (  .       4        .. 

'»4     :  .1    3 : 4»  ;  •       N  ,  . 
'3-l«l     M'' 


4fv^r*  TO 


••tic    i»(CTa44.    04T4    ton    n«  ar-'a"*    it«    V 

•»T«a   >a*aiii      atrta   »4*o«  \.]mt  ••^•>-^        .ii-: 

»ttT«M.   9»»»  »«0"   Itao   T«  »xt  I'l^co   ."   'Ci!i«.     ••i»o 
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Final  rept.,  -5  Jan  ^---5  Jan  ^^2    on  Dynaaic 
Probleas  in  Flight  Vehicles, 
by  G.  E.  Fitch,  T.  R.  Dutko' and 
■'4.P.  incl.  illus. 
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DESCRIPTORS:   -Fatigue  (Mechanics;.  Struc- 
tures, Frequency,  Vibration.  Theory.  Mathenati- 
cal  analysis.  Noise,  Rocket  motor  noise   Jet 
engine  noise.  Failure  (Mechanics  ,  Pressure 
Life  expectancy.  Stresses,  Jet  fighters.  Jet 
boBbers,  Transport  planes.  Target  drones 
Helicopters,  Aircraft,  Airplanes,  Rocketi 
i.uided  missiles.  Reliability,  Load  distribu- 
tion, Jet  planes.  Airframes.  Sound. 

'resign  criteria  for  sonic  fatigue  were  devel- 
oped.  The  approach  selected  mis  accelerated 
discrete  fre,,uency  1  1  f  e- t  es  t  i  n  g  .  the  results'of 
which  are  interpreted  using  a  sine-randOB 
e.)uivalence  analysis.   This  approach  offers  the 
best  compromise  between  economy,  accuracy,  and 
lead  time  to  cover  structural  design  problems 
for  advanced  design,  design  development,  and 
prooftesting  of  completed  vehicle  structure 
Methods  were  extracted  from  the 
whichtopredictthe 

determine  the  duration  of  various  en»ironments 
from  mission  analysis.   Fatigue  data  and  an 
examination  of  cumulative  damage  are  presented  in 
support  of  the  sine-random  equivalence  tech- 
nique.  This  method  takes  advantage  of  the  ex- 
tensive fatigue  S-S  data  availabe  in  the  indus- 
try.  Examples  of  the  application  of  the 
i»:-eraplricai  techniques  are 


rom  the  literature  with 
acoustic  environment  and 
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•Containers,  Design,  Flight 
testing,  Ef f er t i veness ,  Aerodynamics,  Maps 
Photographs.  Stability,  Air  drop  operations. 

The  design,  fabric. ition  and  flight  testing  of 
■<    series  of  containers  for  dropping  maps  and 
photos  from  a  flying  aircraft  to  the  ground  are 
reported.   The  initial  aerodynamic  container 
iesijn  produced  unpredictable  flight  stability 
patterns.   Stability  was  found  to  be  dependent 
upon  flight  attitude  and  forward  speed  at  the 
point  of  rel-ase  as  we  1  !  as  the  distance  between 


Bulletin 


Apr- 

2ii    July    62. 

3M36-21-0O1. 


the  cenler-of-dr«a  "nd  the  center-of-gravi t y 
of  the  unit.   The  balance  of  the  progra.  rein- 
forced this  deduction.   The  ■aterials  of  con- 

^'r!I^t  K?  "•J"**'l  i»  ^"1.  progra.  proTed  to  be 
acceptable.   (Author) 
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DESCRIPTORS:   •Balloons.  •Meteorological  bal- 
loons. 'Buoyant  materials,  Materials,  Poly- 
mers. Synthetic  rubber.  PI  as  1 1  c  1  zer  s  [  Fllais 
Flight  testing.  Mechanical  properties.  Tensile 
properties.  High  altitude. 

A  literature  study  revealed  a  new  curing  systea 
for  Neoprene  which  enables  high  elongation  with- 
out hlgh-teaperature  cures.   Thlocarbanilide  was 
evaluated  as  an  accelerator  to  provide  rooa  tem- 
perature cores.   One  compound  in  a  series  of 
compounds  had  an  elongation  of  820$  at  -AO    C 
and  1200$  at  room  temperature.   A  second  compound 
had  high  modulus  associated  with  elongation 
at  room  temperature  and  -40  C.   Flights  were 
conducted  with  2500-gram  balloons.   These 
•veraged  about  130.000  ft  and  were  extremely 
consistent  In  performance. 
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DESCRIPTORS!   •Aeronautical  boomi,  •Refueling 
in  flight.  Airplane  protuberance!,  Fuel  lyi- 
temi.  Fuel  hose,  Tomed  bodiei.  Jet  fighteri, 
Reietrch  program  admi n 1 i t ra t i on .  Costs. 
Deiign. 

Development  of  the  Beech  Model  385  Air  Refueling 
Store  was  continued.   A  baiic  configuration  wii 
eitabllihed ;  work  is  In  process  on  detail  design 
and  developmental  testing.   Progress  was  achieved 
toward  resumption  of  flight  testing  of  the 
prototype  store;  however,  no  definite  testing 
schedule  was  established.   It  is  recommended 
that  additional  flight  test  stores  be 
manufactured.   (Author) 
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DESCRIPTOKS:   • Aer ody n aai r s .  Stability, 
Equations,  Moaents.  Daaplng.  Ya«.  Pitch, 
Roll.  Motion.  Dynaairs.  Dictionaries. 

A  coapilatlon  of  aerodynaaic  noaenclaturi'  and 
axes  svsteas  is  pres>-nted.   The  priaary  and 
secondary  .subscript  and  superscript;  symbols 
and  aerodynaaic  coefficients  are  treat-l  i  ti 
detail.   The  body-,  stability-,  wind-.   ..r  .- 
ballistic-,  and  tunnel-axes  systeas  »r.  vj.iincd 
and  presented  piciorially.   Transfer  equations 
froa  the  body-axes  systea  to  the  other  systeas 
together  with  their  derivations  are  included. 
Author) 
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(AID  rept.  no.  62-in; 

lnrl.is'-;f,''d  report 

DESCRIPTORS!   'Vnn  Allen  radiation  belt.  "Sun, 
•Alaospherlc  electricity.  Ionosphere,  Cosmic 
rays.  Magnetic  fields.  Solar  flares,  Aurornr, 
Bibliography. 
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by  Milllaa  G   Stone.   Apr   :,  i^p.   incl.  illus 

1  ref.  .ASUUL  Technita.  r  ••  p  t  .  ao  .  i272  : 

(DA  Proj.  .3B3o-04-001-;Ji, 

Unelassilied  f'porl 


r  t 


OESCHIPTOHS:   'Detection,  'Clouds, 
equ  1  p  Til'  t  .  Kada  r  analysis   ;  1 1  i 
systesi,  Meteorological  diti, 
Design,  Heather  forec.l^tln■J, 
Detectors. 


I  d>-  . 
■  1  e  a  r 


E  1  e  1  t  r  II  M  I  ' 
.  ■  ^  \  1  n  J 
;  •■  ^  I  s  , 
forces. 


A   ) 

d'  . 

t  .-,- 

the 
dev 

c  lo 

pat 

dat 

par 

dif 

di  s 

■  en 

or 

clo 


AN 
1  ce 
ud  s 
ter 
a  f 
e  s 
fer 
pla 
t  o 
the 
ud. 


;  ;  '  1  d  I  5  1-  wi  S  s 

p  ae  n I    const 

■ne  n  t  a  1  H'l  ile  1 

J  n  I  t   to  t)  e 

CPb-  ',  and 

for  the  det 

or  of  s  1  oa 

n  s .    The  e  i  J 

roa  the  rill 

it  «1 th  rea . 

ence  betaeen 

yed  by  the  t 

f  1  n  f oraat i o 

Instantaneo 

i  Author 


1  o  n 
r  u  ' 

o  f 
u  s  •■ 
to 
ec  I 
and 
1  pn 
r  i' 
-  t  1 

re 
ndt 
n 
us 


1  i 

I  I  o  r 


n  u 
1  1  t 


res  • 

and 
c  1  1-  a 


1  t  e   1 

per 

r  we 

r  ad  1 

'  '•  '.     1 

1  n  1  .  . 

I  a  n  J  e 

V  •■  » 


a  1  - 

r  a  t 

a  1  ■ 

O  1    c 


sp  .  . 
liar 


0  r 

1  1  ■ 

■J  t 


1  n  1 

I 


■1    !      S 

t      re 

t     r  •• 

f-        Hi 


forms 
a  t  h  '■  I 

r     s  ■■  I 

I  r. 
s  I  »      f 
i      I  n 
r  I  1  a  I 

lore' 

rill 

I  o  r  e> 

p  r*-  ^  • 

■  >■  a  ' 


1  I 


design 

of     an 

u  u  d     d  1  - 

c  h     as 

c  t  r  0  n  I  1 

u  r  1  e  a  r 

I  h  e  r 

a  t  h  e  r 

n  d     c  o  ■n  - 
Th.- 

I     1       is 
mo  V  e- 
clout 

a  [ 


ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


AD-.  i';  '  1  5       L),  V.   2 
TISTH  (iHW.   OTS  price  1 2 .  60 


Areata, 


Aeronautical  Icing  Research  Labs, 

(  a  1  1  f  . 

I'U(,  STIUIES  AT  ARCATA.  CALIKOHMA  I'NDEH 

OPERATION  PEA  SOl'P''  '"-''■"  2. 
hinal  rept.,  "'  Keb  '-'-  Aug  '2. 
tiv  G.  P.  Ellenheim.  Jr..  J.  B.  Howe,  and 
H.  1.  Webster.    Sep  '2,  """p.  Incl.   lllus. 
tables,  f>     refs.    Technical  note  no.   S"?) 
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Illinois  Stale  Water  Survev,  I'rbana. 

;s; ESTK.ATION  OK  THE  QLANT I  TAT  I  V E  DETERMINATION 

111-  POINT  AND  AREAL 

MhASlHEMENTS. 

Quarterly  technical 

bi  t.  A.   Mueller  and  l.  .  t. 

■"p.   incl.   lllus.  tables. 

[  Ion  tract  DA  ■'  -  ■  <-sc-^^■■. 


PRECIPITATION 

r  e  p I .  no.   •  , 
Stout 


BY  RADAR  ECHO 

''  Ap  r-  ^C  June 
'  C  June  '  2 , 


Inclassified  report 

DtStHIPTORS:   'Precipitation,  'Radar  echo 
arras,  Raindrops,  T r a f f i c a b i 1 i t y .  Radiation 
effects.  Weather  forecasting.  Analysis  of 
variance.  Data  processing  systeas,  Measurement. 

During  the  data  collection  period  "2  rolls  of 
drop  camera  data  from  Franklin,  North  Carolina, 
aere  measured,  and  the  preliminary  data  proces- 
sing aas  accomplished.   At  the  saae  tine,  "3 
rolls  from  Island  Kearh,  New  Jersey,  were 
prill  essed.    A  brief  resume  of  the  continuing  worit 


including  coalescence  type  distributions  to  the 
average  drop  size  distributions,  obtained  pre- 
viously froa  Miami,  Florida,  is  given.   In  gen- 
eral, it  was  found  that  the  drop  size  distribu- 
tions in  rainshowers  fron  Miani  were  of  the  saae 
shape  as  the  theoretical  coalescence  distribu- 
tions although  the  coalescence  paraneters  did  not 
show  the  continuity  desired.   (Author) 
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Amy  Engineer  Research  and  Development  Labs., 

Fort  Belvoir,  Va. 

THE  POSITION  ANGLE  METHOD  FOR  DETERMINATION  OF 

LUNAR  PHYSICAL  LIBRATION  PARAMETERS, 

by  A.  A.  Yaltovltin.   19b2,  9p.  incl.  illus.  5  refs. 

^Trans.  no.  T-lfc24  from  Akademilta  Nauk  USSR,  Kiev 

vHolovna  Astrononiichan  Observaloriia}  /»:1,pp.3- 

n  .  i9fc* ) 

Unclassified  report 

DESCRIPTORS:   'Moon,  'Geodetic  astronomy, 
Geometry,  Test  methods,  Extraterrestrial 
geog  r aph  y . 
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Danish  Meteorological  Institute,  Ch ar  lo 1 1 en  1 und. 
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imple  radiation  maps  selected  from  the  Tiros  II 
idiation  Data  Catalog  are  examined  in  order  to 
a.udte  their  representativeness  and  liraita- 
uns.   The  difficulties  encountered  in  the  exam- 
ation  of  the  data  for  Channel  '  ,  '■ .  ^     to  r_  .  ^, 
rrons   are  described.   The  averaged  catalog 
ta  for  (hannel  .    ^^  t  o  ■  „  microns   are  corn- 
red  with  the  synoptic  situation,  the  actual 
asurements,  and  the  calculated  values  of  the 
lensitv  in  the  zenith  direction.    A  general 
scussion  of  the  radiative  budget  of  the  tropo- 
hert-  and  its  rel.itionship  to  the  upward  flux 
the  tropopause  is  also  presented.    vAuthor, 
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The  TIROS  Satellites  have  made  available  large 
volumes  of  excellent  cloud  photographs  over  much 
of  the  tropical  region.   These  data,  in  addition 
to  having  great  potential  in  daily  analyses  for 
operational  purposes,  are  invaluable  to  the 
study  and  understanding  of  many  tropical 
atmospheric  circulation  regimes.   Many  of  these 
circulation  patterns  are  discussed  in  relation 
of  the  satellite  data.   A  global  tropical 
analysis  center  is  proposed  with  justifications. 
Author 
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warfare  agents,  "Dogs,  G-agents,  V-agents, 
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Three  dogs  were  trained  to  detect  and  avoid 
GA.  GB,  GD,  VX.  CS,  B2.   They  were  found  to 
differ  quantitatively  in  their  responses,  and 
to  require  more  training  for  B2  than  for  the 
other  agents.    Author; 
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Investigations  were  conducted  for  the  development 
of  a  feasible  blue  flare  formula  with  the  reaain- 
ing  ash  residue  being  as  small  as  possible.   A 
very  promising  formula  was  developed  containing 
copper  dust  as  the  molecular  emitter,  aaaonlun 
perchlorate,  stearic  acid,  and  paraffin.   All 
of  the  physical  and  chemical  tests  performed  in 
estimating  the  feasibility  of  using  the  proposed 
formula  in  an  operational  signal  are  presented. 
(Author) 
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An  experimental  study  was  made  of  physical, 
chemical,  and  magnetic  properties  of  thin  nickel- 
iron  films  prepared  by  electrochemical  deposi- 
tion.  A  magnetic  anneal  of  nickel-iron  films  is 
described.   Magnetic  film  properties  necessary 
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CHEMISTRY  -  Division  4 

IN  META  SUBSTITUTED  FLUOROBENZENES.   THE  EFFECT 
OF  SOLVENT  ON  THE  INDUCTIVE  ORDER, 
by  Robert  M.  Tift,  Elton  Price  and  others. 
Aug  62,  65p.  illui.  (Technical  rept.  no.  27) 
(Contract  Nonr-65605,  Proj .  NR  055-328) 

Unclassified  report 

Prepared  for  publication  in  J.  Am.  Chem.  Soc. 

DESCRIPTORS:   •Benzenes,  •Fluorides.  •Nuclear 
magnetic  resonance.  Shielding,  Solvent  action. 

The  F-19  NMR  shielding  parameters  for  21  neta 
substituted  f  1  uorobenzenes  relative  to  a  fixed 
external  standard  and  relative  to  f luorobenzene 
a|  an  internal  standard  were  obtained  at  room 
temperature  at  high  dilution  in  20  widely  varying 
pure  solvents.   Extensive  measureoients  with  2^ 
additional  substituent  groups  in  non-polar  and 
in  hydroxylic  solvents,  both  pure  and  mixed,  were 
also  made.   In  spite  of  a  variation  over  9.2 
ppa  in  shielding  for  a  given  f luorobenzene  rela- 
tive to  the  fixed  external  standard,  the  shield- 
ing parameters  for  seven  compounds  with  chemical- 
ly inert  aeta  substituents  relative  to  internal 
f  1  uorobenzene  are  solvent  invariant  to  a  preci- 
sion of  the  sane  order  as  experinental  error. 
This  result  offers  critical  evidence  that  inter- 
molecular  shielding  resulting  from  interaction  of 
the  F  atom  with  solvent  makes  little  or  no  con- 
tribution to  the  shielding  parameter  of  a  neta 
substituted  f 1 uo robenzene  relative  to  fluoroben- 
zene  as  the  internal  standard.   A  further  conclu- 
sion is  that  the  field  effect  makes  no  practical 
contribution  to  the  variation  In  shielding  due  to 
meta  (and  presumably  para)  substituents.   It  is 
further  implied  that  the  bond  dipole  moments  of 
groups  are  independent  to  good  precision  of  this 
variation  In  dielectric  constant  for  many  aon- 
protonic  solvents  at  room  temperatures.   The  ef- 
fects of  solvent  on  the  shielding  parameter  of 
meta  substituted  f  1  uorob,enzenes  with  chemically 
active  substituents  is  attributed  to  charge-trans- 
fer solvent-subst ituent  interactions.   (Author) 
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Frick  Chemical  Lab.,  Princeton  L'. 

THE  GLASS  TRANSITION  TEMPERATURE 

SULFUR. 

by  A.  V.  Tobolsky,  W.  MacKnight  and  others. 

Sep  62.  7p.  lllus.  tables,  12  refs.   (Technical 

rept.  no.  RLT-50) 

(Contract  Nonr-185807,  Proj.  NR  356-377) 

Unclassified  report 

DESCRIPTORS:   "Sulfur,  •Polymers,  Cooling, 
Melting,  Temperature,  Crystals,  Heat,  Crystal- 
lization, Transition  temperature. 

Pure  polymeric  sulfur  free  of  dissolved  S8 
monomer  is  a  sem i c ry s t a  1 1 i n e  polymer  with  a 
Tg  of  75  C.   Quick  quenched  (from  200  C)  elastic 
sulfur,  if  maintained  under  conditions  which  pre- 
vent crystallization,  is  a  solution  of  polymeric 
sulfur  and  S8  rings,  both  polymer  and  monomer 
being  in  an  amorphous  state.   The  Tg   -   -  - 
plasticized  polymer  is  -30  C 


,  N.  J. 

OF  POLYMERIC 


The  Tg  of  this 
(Author) 
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RESEARCH  ON  ELECTRONICALLY  EXCITED  STATES  AND 

THEIR  REACTIONS. 

Final  technical  rept., 

by  R.  C.  Cookson.   2fc  Apr  62.  28p.  incl.  lllus, 

tables .  18  ref s . 

(Contract  AF  61 (052)l91 ) 

(AFCRL  62-860) 

Unclassified  report 
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DESCRIPTORS:   •Die.es.  •"ft.li,  'Carbon., 
ridic.ls   •■eLl  org.nic  co.poynd.,  •  t  .  -  r  t  r  o  n 
irttiillioiil,  HolfCuUr  itr.ctur-.  Sl-r-.- 
cNe-illry.  Q.lnone.,  H^lhyl  r  *  .1  i  c.  I  s   J  .  e  .  s - 
Alder  reaclion.  Kolrcul-r  ifon^ri^a..  (»r.,- 
penlenei.  PolycycMc  co«poun>n.  (  1 1  *  .  ■*  i  ^  . 
kelonei.  Cyciooclat^tr^'-n.v 

The  reaction  of  J.en^s.  .■sp-ca.!.  t,  i  c  yc  1  oh  .  p  t  . 
diene.  -Uh  .etil  ctrbonyls  «as  e  x  p  1  o  r  ^  •!  .   r-- 
.ylt.ng  in  the  l.olatior,  of  t     rang^  of  krt.nps 
and  hydrocirbOBJ.  t  h  ,-  s  t  r  u  cl  j  r  ••  s  an.]  sl^r-,- 
che.iilry  of  -est  of  »hich  h.»-  be^n  -or.e.l  .-t 
Both  do.bl.  bonds  of  th^  cyclo-octat'tra-n^  - 
..leic  leld  iddyct  tik--  part  vn  elecirophi.i 
addition.  for«lng  tetracyclic  prodyct..   Th-- 
U..1..1  r.arr.-ge-ent  of  th-  ,c.  t  .  1  en e  M c a r b 
yllc  eitar  adduct  to  d.'rlrati***  of  naphthai 
2'-dicarfcoxylle  eiter  -as  r ^- i n v ' « t i g a t 'd . 
■  ood-ard-Kali  rearrangement  of  ■'-o  xo-d  i  ■  y  c  1  o 
peatadieaa  takei  place  rapill*  and  i»  .ala.. 
by  L«>i«  acldl.   Such  acid  catalyiu  has  b-- 
•  xtand«d  to  the  i  nle  r-«o  1  e,:  y  1  a  r  Die.s-Al-lrr 
reactioa    IV  Irradiation  of  d i ae I l y 1 b^n lo- 
qyiaonal  gl»«a  •  »eriei  of  ru  and  trans  dm 
by  addllloa  of  2  double  bonjj  to  for-  ■  c y r . 
fe^tana  nag.   The  cU  dliaers  undergo  a  i  -  r  o  n 
reactioa  of  the  saae  lort  lo  ji»e  latartt-d. 
ihaped  •olacalei.   • -Oxo-d  i  c y c  1  op -. t ad  i  - np  < 
a  cag«-photolio«er  that  n  re»arl<abl»  stab.e 
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Acroipace  Corp.,  Loi  Angelei.  Calif. 
PtOPULSlON  RESEARCH  PRO..RA«.  CATAl.rTIC  D  tr ,,  HP.^b  I  ■ 
TION  OF  HYDRAZINE. 
Sealaanual  technical  rept., 
by  P   C.  iarx.  3"  Aug  -  2,  'p. 
5  rafi.  (R«pt.  no.  TDR-69(22' 
(Coatraet  AF  04(0^5;'--') 
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DESCRIPTORS:   •Hydrailnej.  •Der onpo » i l 1 o n , 
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Nick*-;,  Catalysis. 
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A  lerlei  of  eaialyits  -as  cvaija'fd  f"r 
tlrenaii  In  initialing  (lydraiine  .i^coapo 
near  rooa  t«ap«rature  by  Beam  of  nf 
tharaal  aaalyiii.   The  «oit  proBiiing  ca 
Girdlar  T-323  wltH  '   percent  pre-reduc^ 
bait  on  a  kleaelguhr  support.  ■»$  capab 
initiating  decoapoa I 1 1 o a  at    '  '   and  r " 
at  ^3  C.   E»en  Bith  this  catalyst,  tne  ^ 
produced  caa  be  expected  to  -jxhibit  itro 
adtorbtloa  properties  and  constitute  a 
poison  for  successl»e  re-starts.   A  cat 
needed  to  complete  the  de  c  oiapo  s  1  l  f  o  n  of 
to  nitrogen  and  hydrogen.     Ajtrtor 
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Tha  adhesion-shear  strengtn  ol  ic 
ties,  plastic  filas.  Ijbri  rated  p 
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A  t  -.)-  1  1  men  s  I  ■)  n  .1  :  Ti  .1e 
po  1  »ae  r  ^  .  ^   l  e  s  .  r  i  '  ••  d  . 
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Squar-  .all  i  e  p  r  ••  ^  e  r  v  n  j  the   •    i-jr-e  hond 
angle  -nerea.   l.he    r.M...ir,e  pha.e   IS   r,  a  d  e  u  p 
Of  regular  helices.   The  possibility  of  applying 
the  aodel  to  rando-,  ,  ,  .  .  and  helix  transitions  is 
auggested.   The  «■  t h -m  ,  t i .  a  .  methods  of  the 
Markoff  chains  :  .     .  p  p  .  i  -  1  to  d.d...e  the  .sef.l 
properties  of  •  i  •■  t)  !••      Author 
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The  aelt  viscosities 
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dependence  of  the  viscosities 
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^_j^^     2'.'.    The  experiment  a 
correspond  close.,  i. 
tally  for  the  •rinsp 
viscous  flow  l^  prl-n 
lion  of  the  c  1  r t  n  It 
fclectrieal  trnsp'r: 
honale  and  chloride 
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precise  density  data.   The  present  results 
indicate  that  s i ap 1 e  average  fluidity  relations 
based  on  pure  carbonates  are  not  likely  appli- 
cable to  mixtures  of  carbonates  in  the  aolteii 
state.  . Author; 
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equals  3.7  x  10  to  the  9th  power  at  25  C.   Froa 
the  magnitude  of  the  oaxifflua  excess  acoustic 
absorption  per  wavelength  (90  x  10  to  the  ainus 
bth  power  at  25  C  for  the  0.05  M  solution)  the 
partial  mo  I  a  1  volune  change  delta  V  for  the 
process  was  calculated  as.-12.^  cu  cn/fflol.   The 
temperature  dependence  of  the  relaxation  fre- 
quency indicates  an  energy  of  activation  for  the 
process  HCN  +  OH  ion  yields  CN  ion  ■♦•  H20  of  6 
»  2  Kcal/mol.   (Author) 
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sonlcs.  •Potasslua  coa- 
Hydrolysis.  Absorption, 
alcal  equilibrium.  Reaction 
thalpy.  Cheaical  reactions, 
u  t  i  on  s .        I 

drolysis  of  the  cyanide 
by  ultrasonic  absorption 
frequency  range  30  kc  to 
atloB  frequency  has  been 
on  concentration  in  the 
tically  for  the  hydrolysis 
Ion  frequency  at  25  C  is 
lutlon  and  9  50  kc  for  C.05 
forward  and  referse  rate 
or  the  reactioa  (CN  ion  ■•■ 
n)  are  K  sub  '  equals  5.2 
per  sec  and  K  sub  ainus  ^ 


Exact  solution  is  obtained  for  the  error  proba- 
bility of  an  adaptive  receiver  that  is  part  of 
a  multichannel  coanun 1 c a t i on  system  over  which 
binary  data  are  conveyed.   In  the  adaptive  re- 
ceiver, noisy  aeasureaents  are  aade  of  presuaably 
nonvarying  channel  signal  strengths  and  phase 
shifts.   The  neas ur eaen t s  are  then  applied  to 
the  signal  processing  in  a  Banner  that  would  be 
optlmua  if  the  aeasureaents  were  perfect.   Sig- 
naling in  each  channel  it  accoaplithed  by  aeant 
of  a  pair  of  equal-energy  waveforai  that  are 
orthogonal  or  oppotites,  and  all  channels  are 
affected  by  aiitually  independent  white  Gauitian~^ 
noises  of  identical  Intentltiet.   Several  re- 
ceiver options  are  available,  aaong  thea  quite 
arbitrary  effective  duration  and  location  of  the 
aeasureaent  tiae  interval  and  choice  of  aeature- 
aent  1 ap 1 eaen ta t i on .   One  aajor  conclusion  it 
that  the  error  probability  does  not  depend  di- 
rectly on  the  signal  strengths  or  phase  shifts  In 
the  various  channels,  but  instead  is  a  function 
of  the  total  average  power  received  over  all 
channels,  exclusive  of  the  noise.   The  error 
probability  Increases  with  the  number  of  chan- 
nels, provided  that  the  syttea  reaalnt  unchanged. 
A  by-product  of  the  analytlt  Is  the  error 
expression  for  the  special  case  of  nonadaptlve 
aultlchannel  reception  of  nonorthogonal  signals. 
(Author) 
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tor,     INf     piri«etiT%,      inrlulmg     l  r  « n  im  .  t  l  .•  r     ^>>ns«■ 
Je»i«lioii,     •odulitor     l  onf     cohrfnrf     anl     t.  it     »e- 
quencinfl     froa    th''    -•ncod.-r.     ■th     v  a  r  .  ^  1     ,n    order 
to     drterain^     t  h*»  i  r     »"f!">'<t«      )n     s»>''-«i 
Tills     pi?rfor«tnc»    i«a>    ■'•asjrt'd     in     • 
pre-dcteclion    b     N     a»     a     fjnr'iin     uf 
rate.        In    addition     t)     tics'-    •>    N 
error     rate    ciir»'''i,     c  >n  \  i  i'-  r  *i>  .  ■■ 
«ere     obtained     in     t»e     for 
grapKs,     ipectrj 
lyitea     response     cur»es.         Tue     r.-iJil'.      ,  n  !!<'•• 
tne    desirabililr     of     jsiag    coherent     t)T-,     ji'     ;.<-•■ 

■  Odalation     filtering     la     l N e     t  r a n  ,  •  i  l l - r     i.     «• 
»i     the     ob»iO(j4     need     for     an     .)pliiau«     1-teclor. 
THeorelical     investigation,     of     the     bit      sync     prob- 
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Insertion-display  device  js     -i ,  >  ^  ■  ■'     '"  t  *" 
original  airborne  device  ol  the  expe  r  i  m.- n  t  a  1 
ATC  data  link  systea.   (Autkor) 
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Research  is  eoncerntd  with  new  e  I  ec  t  rom  .  j  n  ••  t  i  c 
detection  techni-iues  usable  in  the  submilii 
frequency  band,  and  transmission  lines  ami 
alsslon  line  eoaponents  usable  in  the  subrai 
aeler  region.   The  pyroeleetric  effect  del-- 
was  investigated  in  aore  detail.   In  order 
aeasure  crystal  saturation  ans.  polarizablli 
hysteresis  loop  measurements  were  made  on 
several  ceraaic  aaterlals  and  on  single  crv 
aaterials.   Tl»e  ceraaic  aaierials  tested  we 
found  to  be  unsatisfactory  for  this  applied 
A  detector  was  constructed  using  a  HaTiO.f  c 
and  initial  testing  has  begun.   Frequency  i 
lapedance  measurements  were  made  with  the 
Michelson  i n t e r f e roae t e r  in  conjunction  wit 
beaa  waveguide.   An  investigation  was  made 
various  resonator  coupling  techniques.   A 
grating  coupler  was  found  to  be  the  most  et 
c lent  scheme.   ^  Author 
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A  high-perforaance  vhf-uhf  radar  systea,  w 
150-foot  parabo lo I  da 1-ref lector  antenna,  « 
constructed  at  the  SRL's  Chesapeake  Bay  An 
for  alsslle  and  spare  research.  The  frequ 
will  initially  be  Ma.'i  and  4^5  ac .  with  \> 
poaer  of  500  kw.  and  pulse  lengths  of  ir 
'2.3  alcroseeends .  respectively.  The  rani 
for  2C-db  s ignal-lo-noise  ratio  on  a  one-s 
aeter  target  at  these  frequencies  are  can- 
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vibrations  caused  by  eddies  shed  from  the  cable 
in  the  currents.   The  tests  were  made  in  the 
eastern  Caribbean  in  about  10. DOC  ft  of  water. 
A  second  set  of  similar  aeasureaents  made  in 
the  Bermuda  area  in  about  15,0CC  ft  of  water 
gave  about  the  same  or  slightly  higher  apparent 
noise  levels.   Some  evidence  that  high  level 
impulses  may  result  from  rubbing  of  the  cable 
against  the  ship's  bottom  rather  than  from 
jerking  of  the  cable  as  the  ship  rolls  is 
presented.   Also  the  data  taken  in  silent  and 
normal  operating  ship  indicate  that  silent 
ship  operation  decreased  the  noise  3  to  5  db. 
^Author) 
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DESCRIPTORS:   •Microwaves.  'Infrared  detectors. 
•Infrared  optical  systems,  •Radar  receivers. 
•Infrared  receivers,  Detectors.  Crystal  video 
receivers,  Crystal  rectifiers,  Bolometers, 
Electromagnetic  waves.  Infrared  radiation,  Di- 
electrics, Ferroelectric  crystals.  Temperature, 
Polarization,  An t i f er romagnet i sm,  Crystals. 
Magnetostriction,  Magneto-optic  rotation.  Hall 
effect.  Semiconductors,  Superconductors,  Wave 
transmission,  Waveguides,  Electron  beams,  Fo- 
cusing. Electromagnetic  lenses,  Microwave 
equipment,  Mathematical  analysis.  Cavity  res- 
onators. Transmission  lines. 


Efforts  were  made  lo  develop  vide 
ic  detection  schemes  which  are  us 
1 i me  I er-i nf r ared  region.  The  ana 
alion  of  pyroeleetric  effect  dele 
ferromagnetic  detectors  is  presen 
ronagnetic  detectors  appear  feasi 
temperature  requirement  is  accept 
detection  schemes  which  are  discu 
have  not  been  fully  investigated 
feet  devices,  pho t odet ec t i on  sche 
heating  in  intrinsic  semiconducto 
conducting  devices.  A  Goubau  bea 
with  a  design  frequency  of  75  kmc 
for  use  in  evaluating  detection  s 
design  data  for  this  transmission 
sented  along  with  loss  raeasuremen 
making  measurements  on  the  line, 
a  Michelson  inter tero meter  was  co 
problems  associated  with  efficien 
the  beam  modes  and  with  focusing 
guide  distributions  for  detection 
also  investigated.    (Author) 
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Information  is  pre. sented  for  aligning  and  adjust- 
ing the  Radar  Signal  Simulator.  AN  GPS-T2;  the 
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Radar  interference.  Detection. 
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Subclutter  visibility  is  a  system  check  for 
ypulse  doppler  radars  and  is  a  bnsis  for  radar 
Conparison.   Mhen  special  laboratory  instruments 
are  unavailable,  this  aeasureaent  any  be  accu- 
rately perforaed  using  two  types  of  voltaeters. 
A  seven-step  procedure  is  outlined.   lAuthor) 
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REFRACTION  CORRECTIONS  FOR  TRACKING  DATA. 
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(Rept.  ao.  HDL-TKI'^CJ) 

(Coairact  AF  .^(ft95)113) 

(nclasslfled  report 

DESCRIPTORS:   •Atmospheric  refraction,  's.-.l- 
llle  vehicles,  •Extraterrestrial  radio  «ivs. 
Errors,  Radio  aaves.  Radio  signals.  Diurnal 
variations,  Ataosphere,  Ionosphere.  Correc- 
tions, Tracking,  Detection. 

A  coaputer  prograa  is  described  which  calculates 
the  corrections  in  elevation  angle  needed  to 
compensate  for  ataospheric  refraction.   Typical 
correction  curves  are  given  for  six  Philco 
tracking  stations.   Included  are  discussions  of 
refraction  and  of  •  -^  •     "  i '  •<  -^  it  i  c  a  1  aodel  used. 
^Author; 
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by  T.  J   Gray  and  K.  A.  Hrldgeo.   '5  Sep  62, 

7p.  i  ne  I  .  1 1 1 ul. 

(Contract  AF  33(657)75^4) 

Unclassified  report 
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L)hS(  Hn'TiiKb:   'Kuel  r  e  1  ;  s  .  •Electrodes. 
•H>.lrojen.  •Oxygen,  Electric  potential. 
Mercury  ccirapounds,  Oxides,  Catalysis, 
(.raphile,  Wetting  agents,  Platinum,  Tryslal- 
li/ation.   Impregnation,   l)e.sigr,   Preparation. 
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irude  prepsralion  proiedures  were  developed 
h   j^ve  open  circuit  potentials  of  -'.   ',  to 
-■-■    V  and  cathode  open  circuit  potentials  of 
*  •'    '"  *  •'   V  xith  reference  to  the  raercurv 
"ercuri.   oxide  electrode.    X-ray  diffraction 
and  flu.ire.sence  analyses  were  employed  to 
determine  the  form   extent  of  crystallization; 
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ysts  and  thence  to  serve  as  one 
juide  in  simplifying  the  preparation  procedures, 
he t tin  J  of  the  electrodes  remained  a  serious 
problem.    It  was  observed  that  untreated  graphite 
electrodes  are  not  easily  wetted  by  3.i  KOH  but 
once  the  graphite  is   impregnated  wild  active 
platinum  the  electrodes  are  wetted  very  quickly 
■*   *  *  ^I'ii.        Jt  was  necessary  to  use  special 
aniiwelting  agents  Such  as  paraffin  on  catalyst 
impregnated  graphite  electrodes.     Author 
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Hensseiaer  Polytechnic  Inst.,  Troy   N   Y 

THEORETICAL  ANALYSIS  OK  ELECTROCHEli  I  C  AL 

CONVERSION  SISTERS. 

^y     '^        ^       iireene  and  N   L)   i.reene.    '^     Julv  ^. 
'P        incl.   Illus.  table   Scientific  rept. no 
Contract  AF  19(60^.  ^  ■  -\     Pr  oj  .  '  '  ... 

'nclasslfled  report 
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A  K  C  H  1 


UtSCK  I  PTOHS 

•Electrodes, 

Theory. 


•Fuel  ceils,  * E 1 e c t r 0 c h en  1  s t r Y  , 
•E.eclric  potential.  Polarization, 

I 

I'sing  the  concepts  of  modern  electrode  kinetic 
theory,  equations  which  express  the  current- 
voltage  discharge  curve  and  power  output  of  a 
cell  in  terms  of  the  1[  i  n  e  t  i  c  parameters  of  the 
individual  electrodes  are  derived.   Two  new  cell 
parameters  are  defined  which  permit  Ike  easy 
characterization  and  comparison  of  cell  perform- 
ances   Methods  for  determining  the  presence 
and  effects  of  internal  resistance  and  concen- 
tration polarization  by  analysis  of  discharge 
cjrves  are  described.    Two  novel  methods  for 
determining  the  value  of  the  internal  resistance 
of  a  cell  are  demonstrated.   Experimental 
verification  of  the  theoretical  concepts  and 
equations  is  presented.    .Author 
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Westinghouse  Electric  Corp.,  Lima,  Ohio 

THERMALLY  ACTIVATED  CERAMIC-METAL  CELLs'. 

Final  rept..  May  cT-Feb  c ^ . 

June  ci.  83p.  incl.  illus.  tables.  4  refs. 

.Contract  AF  33(tii;;82.-:,  Proj.  817 ;■/ 

.ASD  TDK  ti-397j         Ln c  1  as s i f i ed  report 

DESCRIPTORS:   •Power  supplies.  •Electrolytic 
cells,  •Electric  power  production,  •Storage 
batteries.  Solids,  Electrolytes,  Silver  elec- 
trodes. Iron,  Electrodes.  Enamel  coatings. 
Lithium  compounds.  Boron  compounds.  Silicates. 
Ceramic  materials.  Electrochemistry.  Electric' 
discharges.  Ions,  Conductivity. 

Investigations  were  made  of  the  energy  conversion 
mechanism  in  thermally  activated  cerami c-ael a  1 
cells.   Research  was  focused  upon  the  Fe  anode, 
Li  borosilicate  enamel-electrolyte  and  Ag  cathode 
cell  configuration.   The  cell  operation  teaper- 
ature  range  was  45C  to  70C  C  with  fcCO  C  being  the 
Bost  satisfactory.   The  Ag  cathode  functioned  as 
a  gas  electrode  which  absorbed  0.   The  enaael's 
ionic  conductivity  increased  with  temperature 
and  transferred  0( — )  from  the  cathode  to  the 
anode.   Electric  power  generation  resulted  froa 
the  free  energy  of  anode  oxidation  reaction. 
Chemical  analyses  of  discharged  cells  Indicated 
Li  migrated  In  the  electrolyte  to  the  cell 
cathode.   Recharging  of  cells  was  not  successful 
due  to  the  iron  oxide  stability;  however, 
anomalous  charge  storage  was  noted  at  45C  C. 
Cells  made  of  more  reactive  anode  materials  were 
studied. 
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DKSCRIPTOHSi    -Voltage,  ISSR.  Translations, 
foils.  Transformers,  Electrostatic  generator 
Rectifiers,  V(.  It.ige  amplifiers.  Voltmeters. 
Pulse  generators.  Electric  currents.  Pulse' 
transformers.  Voltage  dividers.  Electron  tub 
Pulse  analyzers,  Measurements,  Test  equipmen 
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Methods  and  systems  for  penetrating  high 
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Electrostatic  generators  and  transformers 
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Aerospace  Corp.,  Los  Angeles,  Calif 
ENERGY  CONVERSION  RESEARCH  PROGRAM.   DIRECT  CON- 
VERSION OF  CHEMICAL  ENEJJGY  TO  ELECTRICAL  ENERGY. 
Semiannual  technical  rept.  "  Jan-7C  June  cC, 
by  F.  D.  Hess  and  S.  W.  Mayer.   "Aug  tl 
incl.  illus.  table,  '  refs! 
(22<'0-3C;tR-2) 
(Contract  AF  C^tt^Sjew 
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DESCRIPTORS:   'Fuel  cells,  •Solar  cells,  •Elec- 
t rocheal s try ,  'Power  supplies.  Oxidation, 
Chlorides,  Phosphorus   compounds.  Reaction 
kinetics,  Chlorine,  Tungsten  conpounds.  Anti- 
mony compounds.  Organic  solvents.  Methyl  radi- 
cals, Acetaraides.  Dielectric  properties.  Elec- 
trodes. Electric  potential. 

Prototype  fuel  cells  were  operated  eaploying 
chlorine  as  oxidant,  phosphorus  trichloride  as 
fuel,  and  methyl  ihiocyanate  as  solvent.   Studies 
were  made  of  pyrolytic  processes  for  regeneration 
of  reaction  products  and  means  of  separating  pro- 
ducts.  Other  systems  were  investigated  by 
chronopolentiometric  techniques.   Tungsten  and 
antimony  chlorides  were  found  to  have  character- 
istics of  special  interest.    .Author^ 


AD-285  1^3 
^TISTE  CAM 


Div,   -7 
OTS  price  $"  .tC 


Corning  Glass  Works,  Bradford   Pa 

NF  RESISTOR  FACTORIAL  LOAD  LIFE  TEST. 
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DESCRIPTORS:   -Glass  resistors.  Life  expect- 
ancy. Test  aethods.  Temperature,  Failure  (Me- 
chanics;.  Reliability,  Test  equipment.  Data 
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ljESCKIPTORS:   •El.Ttric  connectors.  'Hanufac- 
turing  methods.  Su  tin  i  n  i  a  t  u  re  electrical  ciiuip- 
aent,  Ur  sign,  Packagimj,  Production,  T.-,ts 

The  redesign  work  is  based  upon  packagioj   imi- 
nectors  previously  pro-ducrd.   Certain  mu.iiti.i- 
tions  and  additions,  as  well  as  material  ihanges. 
covers  and  h.irdi.ar«'  additions  were  included. 
The  preproduc  t  i  on  samples  were  fabricate!  M\i[ 
released  to  testing.   The  connectors  and  th.- 
covers  successfully  passed  the  applicable  tests 
The  assembly  operations  were  analyzed.    ^Author 
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MEHCLRY  cell  BATTERY  INVESTIGATION. 
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Uaclassified  report 

DESCRIPTORS:   •Storage  batteries.  •Alkaline 
cells.  'Electrolytic  cells,  •Hercury  elec- 
trodes, 'Power  supplies.  Electrodes.  Electro,). 
holders.  Battery  separators.  Anodes  ^Electro- 
lytle  cells:.  Cathodes  .Electrolytic  cells. 
Palladium.  Potassium  compounds,  Hydroxl^'^. 
Porous  materials.  Carbon,  Resistance,  ■>  1 1  •■  1  ;  i  t  e 
vehicles.  Chemical  reactions,  «i -rials. 

Chemical  reactivity  rate  determination  was  1  i - 
rected  toward  improving  precision  and  reliaiiii- 
ty.   Data  are  presented  showing  the  effelI^   it 

.1 .-►.!„ .  .luring  this  peri,. I. 

X  p  lo  ra  t  o  r  y  r  •  s  •■  .i  r  ,  h 
the  c  ompa  r  i  n..  n  t  r  i( 
liquid  anode  retainer  »i   fabricated.   This  ile- 
sign  was  successfully  u'seii  in  discharge  .-xieri- 
■  ents  with  the  negative  electrode  to  siui.  .  ,•,_ 
trode  spacings.   An  alternating  current  :i.'>i,,,i 
of  separator  resistance  measurement  wa<  •■  \   i  „  1 1 - 
ed.   The  characteristics  of  severi    •—  r  ,  •: . 
type  separators  after  exposure  to  i  iriiij  en- 
vironments are  presented.   The  use  ol  palladium 
in  the  positive  electrode  continued  to  show  high 
efficiency  with  respect  to  charge  accept m.e. 
Porous  forms  of  carbon  were  studied  as  poiiitiU- 
expanders  to  contiol  positive  electrode  densifi- 
cation.   Automatic  cycle  test  life  of  some  ex- 
perimental cells  passed  1000  cycles.   Preliminary 
specimens  of  the  lii^uid  anode  retaining  m.-mher 
for  this  larger  test  cell  were  produced. 
(Author; 
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id.ciurr  compounds,   Kluorination,   High  tempera- 
ture re. search,   tncapsulation,   Industrial  pro- 
duction. D 1 e : e  c  t  r  I c  properties.   Manufacturing 
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orinated  ceramic  capacitors,  (K'j  Style, 
■*'••■  I  1   ,  p  e  r  a  t  1  n  g  at  .     C  ,   »  e  r  e  s  u  c  c  e  s  s  !  u  1  1 
bkills   and  techno.  og\   required   t 
ss  coat  ceramic  capacitors  were  attained. 
ipment   designed  for  this  purpose  has  t'een 
structe,!.    A  silicone  KTV   rubt.er  dip  has 

•o  ''f  s  satisfactory  covering  over  the 
an!  the  ciTtinalion  has  gi^en  maximum 
tectiin  til  the  unit   under  a.,  eniironmenlal 
t  coniitions.    A  pi.ot  run  fiuorination  kiln 
'  1  '■  g  ,  r  I  1  J  c  t  1  11  n   requirements   of   this   c  o  n  t  r  a  c 
teen  constructed.     Author 
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Evolution, 
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DESCRIPTORS:   •Single  crystals  (Metallurgy). 
•Gold,  'Voltage,  Cathodes,  Single  crystals. 
Electrodes,  Measurement,  Electrical  properties. 
Hydrogen. 

Hydrogen  overvoltage  on  gold  polycrystalline  and 
single  crystal-cathodes,  oriented  following  the 
'•     V  1  "  ,' ,  and  V  1  ■■  1  )  planes,  has  been  inves- 
tigated in  ",  1  M  perchloric  acid  solutions,  in 
a  c.  d.  range  up  to  ..  : ;  A/ra(.).   The  Tafel  law 
holds  true,  but  two  different  slopes  are  ob- 
served, that  in  the  lower  c,  d.  range  having  the 
smallest  value.   The  parameters  are  different 
for  the  different  electrodes.   (Author) 
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bensitivity,   HeiiaCllit),   He  production,   Manu- 
f,icturing  methods,  Production,   Impurities. 
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le.deil  stable  thermistors 
SI. icon,  bimiiar  techniques 
d-doppd  N-type  silicon, 
line  has  Ceen  operated  ac- 
manufacturing  process, 
erating  the  silicon  thermis- 
result   in  the  eiiBination 
e  size  adjustment  step  is 
leld  in  a  given  range  is 
i     should  be  easily  ob- 

N-typp  silicon  will  be  mori 
e  than  gold-doped  P-type 
ilicon  the  carrier  concen- 
hat  any   increase  or  de- 
ightly  non-ohiric  Contact 

behavior.    b  u  b -  I  a  y  e  r  s  of 
est  results   in  stabilizing 
icon.   Heat  treating  the 
IS  desiratie.   Application 
aluminum  or  antimony  and 

p.ating  are  critical.    An\ 
contacts  which  are  poor 
t  r  1  c  a  ,  .  \  .     Author 
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SOLID  STATE  MICROELECTRONIC  SYSTEMS  PROGRAM. 
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Unclassified  report 

DESCRIPTORS:   •Microminiaturization   Electron- 
ics,, •Electronic  circuits.  Digital  systems, 
Electronic  equipment.  Switching  circuits. 
Diodes,  Transistors,  Design.  Reliability, 
Standards,  Failure  (Mechanics).  Computer 
logic.  Analysis,  Equations,  Probability, 
Time,  Theory,  Electric  currents,  Rad i o f req ue ncy 
power.  Measurements,  Solid  state  physics. 
Temperature.  Synthesis. 

Investigations  were  carried  out  to  assess  the 
merits  and  limitations  of  the  various  forms  of 
microelectronic  circuitry.   Specific  tasks  were 
conducted  to  provide  design  criteria  and  informa- 
tion with  the  objective  of  improving  microelec- 
tronic design  and  evaluation  procedures.   Solu- 
tions are  given  to  the  problem  of  how  to  design 
minimum  power  dissipation  circuits.   The  effects 
of  power  dissipation,  circuit  tolerance,  compo- 
nent tolerance  and  temperature  on  circuit 
reliability  are  considered.   Solutions  to  the 
problem  of  attaining  maximum  circuit  reliability 
are  presented.   The  evaluation  of  various  forms 
of  microelectronic  circuitry  when  only  a  limited 
number  of  terminals  are  available  is  described. 
The  results  of  studies  in  the  area  of  adjust- 
ability are  presented.    (Author) 
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The  self-  and  cross-spectra  of  the  frequency 
Modulation  and  bean  current  noise  of  too  VA  ' -^ '.  • 
and  a  ifk    'j '  u  were  Measured.   In  both  c  a  s  •■  ^  i-.  r. 
•  re  distinct  Indications  of  noise  Bechar,  isth 
peculiar  to  Ion  frequencies  present.    I '^  ■■     niis. 
t  r  ans  f  o  raat  ion  properties  of  active  :  ■  1  t  i  r  .1  ■■  s - 
durers  are  compared  with  passive  trdsl.<.r^ 
for  application  In  linear-bea«  ai.  ro.i..   tube*. 
A  nonlinear  theory  of  travelir^,--.!,.-  •.,;.»  ii.j;' 
Includes  both  space  and  tlae  har--   :  s  is  pre- 
sented.  A  new  series  of  noise  «.  ■  >  u  •  m.- n  i  s 
"Pre  Made  In  a  linear  electron  bea«  „i     mo. i.  rate 
power.   Since  the  particular  gun  used  fur  i^is 
experiment  Is  a  shielded  Plerce-tvpe  gun, 
eaphasis  is  on  the  noise  behavior  of  the  beaa 
near  liriltouln  flow  conditions.    vAuthor) 
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(TISTE  CRJJ  OTS  price  $2.60 


Phllco  Corp.,  Palo  Alto,  Calif. 

ANTENNA  CALIBRATION  SIMULATOR  PROGRAM  ITII  l.'A- 

TION  .EDCB  AND  EDCr ^ . 

Technical  docunentary  rept. 

2  Aug  t'2,  1)p.  lllus.  tables  .Rept.  no.  WDI  - 

TR-88'.) 

vCoa  t  rac  t 


AF  04(695)113) 

Unc 1  as  s 1  fled 


report 


DESCRIPTORS:   'Antennas.  'Aerial  caaeras, 
*Flight  sinulators,  Slaulation,  Aerial  photog- 
raphy. Flight  paths.  Airborne,  Programaing, 
Computers,  Calibration. 

Two  coaputer  prograat  were  developed  ■^  in  a  1 .1  to 
the  design  of  antenna  calibration  flight  plans  by 
pho t ogra^aet r I c  triangulatlon.   The  first,  KOCH, 
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computes  antenna  angular  velocities  and  acceler- 
ations for  a  specified  flight  plan  and  determines 
the  associated  caaera  coverage  for  a  particular 
caaera  configuration.  The  second,  EDCC .  calcu- 
lates the  dilution  of  precision  in  the  calibra- 
tion due  to  the  least-squares  triangulatlon  and 
to  the  caaera  capabilities.    ^Author) 


AD-.  a.,  '-'i  ■) 
TlSTt  CAM, 


0  1  v  .    "  .     - 
OTS  price  $' 


.60 


aesiinghou.se  tleclric  Corp. 
KtStAKCH  ANU  DEVELOPMENT  OF 
Mnal  engineering  repl, 

July  -.,    .p.   incl.   lllus 
^Contract  NOb  s  r-— t  38  ; 

L'nclassi  fied 


Haltiaore,  Md. 
A  MAGNETIC  MODl'LATOR. 


tables. 


report 


UtSCKlPTOHS:   'Magnetic  aodulators,  Capacitors, 
Transistors,  Diodes,  Rectifiers,  Semiconductors, 
Modulators,  Silicon,  Dielectrics,  Trigger 
circuits,  Switching  circuits.  Feedback,  Te«- 
perature,  Cooling,  Solid  state  physics.  Satur- 
able reactors.  Magnetic  core  switches.  Pulse 
generators,  T  i  ae ,  Model  tests.  Design. 

Ihe  investigation  of  problems  associated  with 
•nagnetic  wodulalors  which  produce  a  very  short 
pulse  and  in  building  and  testing  a  prototype 
•nodulator  under  extreme  conditions  is  discussed. 
The  major  areas  of  investigation  were:   circuit 
configuration  study,   including  distributive  con- 
stants approach;  solid  state  switching;  low- loss 
lielectric  capacitors;  ainimizing  core  volume  vs. 
pulse  compression;  saturable  reactor  winding 
techniques;  saturable  reactor  lapregnants;  aini- 
"i/ing  losses  in  the  bias  supply;  ainiaizing 
leakage  inductance;  Jitter  and  pulse  position 
control;  pulse  forming  network  study;  and, 
magnetic  and  conventional  aodulator  compari- 
son.  The  results  of  the  investigations  were  used 
lo  determine  the  design  of  a  specified  prototype 
modulator.   Froa  the  inforaation  obtained  from  the 
'esls  of  this  prototype  unit,  it  is  now  feasible 
t.)  construct  a  modulator  which  will  actually  meet 
■<'■  of  the  original  design  goals.    .Author/ 


AU-28^  920 
T  ISTP  »H'  OTS 


U  1  V.   B 
price  1 5 . 60 


Pennsylvania  State  I . 


Ionosphere  Research  lab. 
niversity  Park. 

INTtRPRETATION  OF  THE  SIMILTANEOIS  PHASE  AND  AM- 

PLITIDE  FLICTIATIONS  OF  lONOSPHER IC ALLY  REFLECTED 
kC  S  RADIO  iAVES, 

t  .>  «.  Sawchuck.  ''  Aug  t ;, ,  ^8p.     incl.  i  1  1  us  . 

table,  •'  refs.   Scientific  rept.  no.  UV 
Contract  AF  ^■lt.  ^,i.^t],     Proj.  ?t:', 
AKKl  ';-83t  Inclassified  report 

UtbCHlPTUKb:    'Icnosphere,  "Radio  waves,  'Sta- 
tistical analysis.  •Reflection  "Low  frequency. 

A  theoretical  development  is  carried  out  to  ob- 
i  ain  the  auto-  and  cross-correlation  functions 
r  vertical  incidence  phase  and  aaplitude  fluc- 
ations  of  1 onos pher  ica 1  ly  reflected  long  radio 
ves.   Six  aonths  of  such  data  obtained  at 

he  are  presented  and  interpreted  in  teras  of 
e  above  theory.   Methods  for  deteraining  the 
ighis  of  the  irregularities  producing  these 
uctuations  are  outlined.   It  is  concluded  that 
e  data  aay  be  interpreted  on  the  basis  of  a 
ase  screen  at  a  height  In  the  neighborhood  of 
to  I'"  km.    Author; 
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Dl  V.   P 
OTS  price  fib  10 


f'Tnell  r.  School  of  Electrical  Engineering, 

Ithaca,  N .  Y  . 

THEORY  OF  TRAVELING-MAVE  TIBES  AND  AN  ANALYSIS 


OF  BACKWARD-WAVE  OSCILLATORS. 
Technical  rept.  no.  8  on  Microwave  Noise, 
by  H   R.  Witt.   1  Apr  62,  23Cp.  incl.  illus. 
i}    refs.  (Research  rept.  no.  EE  52?) 
(Contract  DA  36-C3  9-s  c-8;;52A) 

Inclassified  report 

DESCRIPFORSj   •Traveling  wave  tubes,  •Backward 
wave  oscillators,  Analysis,  Theory,  Mathemati- 
cal analysis,  Differential  equations.  Harmonic 
analysis,  Partial  differential  equations, 
Numerical  analysis,  Taylor's  series. 

A  linear  theory  for  traveling-wave  tubes,  based 
upon  a  nornal  mode  expansion  of  a  periodic  slow- 
wave  circuit,  was  developed.   The  distinctive 
feature  of  the  theory  it  that  as  aany  space 
harmonics  as  desired  can  be  included  in  an 
analysis.   If  a  full  set  of  space  haraonics  are 
included,  an  Infinite  number  of  possible  nodes 
are  predicted  rather  than  the  four  nocVes  of 
conventional  theory.   The  theory  reduces  to  the 
forward-wave  amplifier  theory  of  Pierce  if  only 
the  dominant  pair  of  space  harmonics  for  forward- 
wave  interaction  are  included,  whereas  it  reduces 
to  Johnson's  theory  of  the  backward-wave 
amplifier  and  backward-wave  oscillator  if  only 
the  dominant  pair  of  space  harmonics  for  back- 
ward-wave interaction  are  included.   The  normal- 
mode  expansion  was  also  used  to  develop  a  non- 
linear theory  for  traveling-wave  tubes  that 
allows  both  space  harmonics  and  time  haraonics 
to  be  taken  into  account.   An  analysis  of  the 
backward-wave  oscillator  wif  carried  out  using 
the  nonlinear  theory,  assuaii  g  that  only  inter- 
action with  the  backward-wave  space  harmonic  at 
the  fundaaental  freqaency  is  significant. 
(Aut  hor) 


AD-28);  963      Div.   8,  13.  30 
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M  :- 


Ballistic  Research  Labs.,  Aberdeen  Proving 

Ground,  Md. 

DESIGN  AND  CONSTRUCTION  OF  A  100-FOOT  OSCILLATING 

NONMETALLIC  TOWER, 

by  Charles  W.  Lyle.  July  fc2,  32p.  incl.  illus. 

3  refs.  (BRL  meao.  rept.  no.  1^19) 

Unclassified  report 

DESCRIPTORS:   'Towers,  'Antennas,  Wood,  Design, 
Construction,  Antenna  radiation  patterns. 
Helical  antennas.  Antenna  masts.  Test  equip- 
ment. Measurement,  Test  facilities. 


The 

the 

with 

s  pec 

lari 

cons 

ligh 

i  s  s 

Solu 

the 

to  h 

unde 

1//. 

1  ngs 

Appe 


purpose  of  the  research  facility  is  to  probe 
voluae  of  space  over  a  ground-located  antenna 
out  disturbing  the  electromagnetic  field, 
ifically  to  determine  radiation  phase,  po- 
zation,  and  amplitude  contours.   Design  and 
truction  are  presented  of  a  highly  rigid, 
tweight,  oscillating,  nonmetalllc  tower.   It 
hown  that  wood  is  the  best  material  to  use. 
tions  to  the  design  problems  pertaining  to 
use  of  wood  are  offered.   The  lower  is  shown 
ave  a  maximum  deflection  of  only  three  inches 
r  its  own  weight.   This  value  increases  by^ 
inch  for  each  five  pounds  of  payload.   Draw- 

and  photographs  are  Included  in  the 
ndix.   (Author] 


AD-285  005      Div.   8 
(TISTE/CRJ)  OTS  price  $1.60 

Air  Force  Cambridge  Research  Labs.,  Bedford, 
Mass . 

ACTIVE  SINGLE-SIDEBAND  PHASE  SHIFTERS. 

Research  report, 

by  Neil  Jagoda.   July  02,  lip.  incl.  illus 

7  refs.  (AFCRL  62-511 ) 

(Proj.  ^610) 

Unclassified  report 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC   EQUIPMENT 


DEStRlPTUHS:    'Phasr  shifteri.   • Ko  1 . 
'Kaedbacli  anpli  tiers.  A  ^  il  i  o  I  r  •'  j  j  •■  n 
Sensitivity,  Cap.n;ilor>,  •<'--.i»iir^. 
Phite  aea 1 u rfaen I .  Tn-ur<. 


A  aethod  of  realiiing  jjji)  :  r  ••  j  ^  ■■  i 
phase  jhifti^ri  for  use  in  sin;.--,i 
lators  It  described.  ri>'  afino.]  :iv 
approxiaation  in  the  Trn>-r)>ii'-;':  li- 
able, and  uses  too  <ii-p.ii>  nHti<<ir« 
difference  approxiaalet  ;>-jr'"-«. 
are  unbalanced  to  ground  i  n  f  r  >■  :>  f  <iv 
ferencing  netaorks.  The  m-ii.jl  j-s 
an  active  KC  brJdged-T  nr-imir*.  Tft 
can  be  cascaded  to  reali/.  >■  inv  •>  r  :•■ 
aatlon.  The  absence  of  inliclors  i 
low  frequency  perforB*n.>-  •,  ,  :»■  •>  i,  i 
foraula*  ar>-  developed  anil  S'-n^iciv 
siderations  are  dii cussed.     Auinor 
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HINIATCUE  THIN-KILH  ISUiCTuK^ 
Interim  developaent  repl.  nu 
by  K.  8.  (jleason.     uct  ■  ^  ,        .p.  ir 

Kept.  no.  i'-'-'i) 

Contract    NObir-85397) 

Unclassifi-'J 
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DESCRIPTORS:        'R  ad  i  o  f  r  e.|uen  i:  «     ,:  o  i  .  s  ,      •  «  i  n  .  < - 
ture     electronic     ei^ulpaeni,     •Hanufai'turiiij 
aethods.     Thin     fllas,     herrltes.     Kerroflnjn-t ic 
aaterlals.      Inductance,     Magnetl'      p r o p e r t i - s , 
■  eaiureaent,     liolil,     Platinum.      Pr>     ■•ssl-; 
lopper.     Production. 
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Kicrowave  Associates,  inc..  '.  j  r  i 
HIGH  PUKEH  CAPABILI  Tit's  Oh  «Ayti, 
'Quarterly    progress     rept.     ao. 


by     Heyer    (jllden     and 
'  p  .      1  1  I  u  s  . 
Contract    NObsr-:J->' 


1  n  g  •  'I  1  .   K  d  1  \  . 

;  jt.  ■>  I  -.rt. Hi). 

a*'-  July  02, 


John  Antonucci 


ji  Jaly  62, 


I,  nc.4i>ifi>-.]  r-port 


UfcbCKIPTOHS:  'Waveguides, 
power.  Electric  fields,  Ke 
Heisureaent,  Diffusion. 
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The  r  I)  n  c  -  p  t  1  n  J  utility  of  '.  h 
IS  discussed.    An  ex^aple  ;■> 
ration  to  the  solution  for  -1 
strength  at  breakdown.   (I),- 
threshold,  the  diffusion 
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percent  over-voltage. 
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Naval  Missile  and  A>tron<jti< 

Mag  u ,  Calif. 
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Pt^IST 
by  J. 
table. 


n.    St  ai :  I  ■ 

.":  r  e  f  s  . 


1.  27  Sep  62.  I8p.  i  nc  1  .  i 
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DESCRIPTORS:   •Alaospherir  r  ■  :  r  ■  t  i  -   •  K  .  d  ,j  r 
signals,  'Radio  aavet,  Cali:rn:i,  \ii  -n.i  •,  ~. 
analysis,  Kefrsction,  Micro- n.,  h.-i^r  rinj.- 
Ataospher'-,  Cllaatic  factors.  Distort  in.  Kj- 
diofrequency.  Refractive  index,  Prop^jiti.m. 
a-ive  trsnsaission. 

A  suaaary  of  propagation  cliaatologlcal  dati  is 
coapiled  which  it  intended  to  aid  V.iva!  Wr-.iihrr 
Service  personnel  in  forecasting  anl  ^nl.'rst^n 
Ing  the  existing  cliaatology  of  refritiv'--:Hv 
characteristics  In  the  Point  Mugu  ar-i    Th> 
Point  1  -  I  <   111  is  defined  as  t  h  •■  i  im.-  !  i  1 1  •■  s  t 
tion  1-;       I  ■  •■  a     extending  s'i«i::  t    ..  riliu 
of  75  ailes.    The  following  ;  :  -ns  conslitil 

tk«  areas  investigated  and  dis  .,,w-d;   ('   *h.i 
radar  wavelengths  are  affected  by  duti",  j  :  .i  •,  ■■ 
',  2 ,     It    ducting  layers  are  not  present.  <    in     in- 
creased radar  ranges  be  expected  for  5uperr--!r. 
,,<•.•„..   g  J.  j,„  decreased  ranges  b-  <'x- 

r  .1 1 
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tlve     conditions,      u  i      <-vii      ur-^-iewaru      lanues      v 

pected  for  subref r ac t i ve  conditions  at  the 
■  itter  site;  i.  ))    Hhat  t  r  aat  ai  1 1  er-an  t  enna  e.evrt- 
tioa  angles  can  be  expected  to  be  affected: 
(a)    Mhere  Is  the  radar-lobe  distortion  (radar 
kale);  (5)  Is  tlie  ducting  layer  too  high  abov* 
the  transaltter,  thus  causing  the  radar  hole  t 
be  out  of  range:  and  ,';  What  is  the  horiznnta 


extent  of  each  type  of  layer.  The  study  provi 
an  operational  foundation  for  the  disseninatio 
of  existing  aeatureaentt  of  atmospheric  refrac 
live  index.  A  secondary  function  is  to  fill  t 
need  for  a  training  aid  as  a  ready  source  of  i 
foraation  about  coaplexities  of  radar  propaga- 
tion forecasting  in  the  local  ar«a.   (Aathor) 


AO-285  055      Div.  8 
.TISTE.CRJ)   OTS  price  $5.60 

'-1.4   Civil  Engineering  Lab.,  Port  Mueneae, 
Ca  1 1 1  . 

CONCEPTS  FOR  VERt  HIGH  VERTICAL  RADIATORS, 
by  P.  J.  Hush.   15  Aag  tZ.     5ip.  incl.  illus. 
tables,  15  refs.  (Technical  note  no.  S-:.^Si 
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DESCRIPTORS:   •Antenni^.   Mntenna  masts. 
Very  low  frequency,  To«t.-r>,  lo».i  disiribut 
Stres,-'..  aind,  tiujts.  Ice.  >i  .it -rials,  bi-< 
Aluainua,  Kij-e^iua^  Concret'-.  *l..ients.  'n 
struct  ion,  *li:" '-nance. 
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1 

des 

n 

he 
n- 


Tlie  need  for  unconven 
frequency  antenna  s>> 
costly  conventional  n 
sibilities  of  using  v 
of  various  structura! 
loads  and  force-:  t^it 
ft  high  structur>-,   i: 
suitable  for  unus,i 
forth.   Concepts  l-._; 
toaers,  coap res s i on-t 
toaers,  aass  structur 
are  briefly  analyzed; 
and  econoaic  feasihi! 
ceptt  are  presented, 
ft  high  vertical  radi 
(>uilt  and  maintained 
conventional  $y5'--^s 
ties  of  radiatinj  iir 
inter aedlate  heiji' 
expanses  of  grouni. 
have  to  be  perforaed 
the  structural,  erect 
relating  to  any  speci 
structure  intended  fo 
Author; 


tional  types  of  \,  ■■  r  ,  lo 
t-'-'s  IS  ilt'-rnatlves  t' 
•  s  t  -  -n  s  Is  1  1  5  c  us  $  e  d  .  I' 
erj  high  vertical  radid 

types  are  explored.   T 

Tist  be  sustained  by  3 
i>  scribed.  Mateftials 
structural  concepts  are 
■apas  s  I  n.j  ■  ':_f  I  h  i  -jh  ■) 
ensio-  ti«-rs,  fre--sii 
es,  and  reiractible  lu* 

and  structural,  erecii 
itles  of  the  various  co 

It  was  concluded  that 
ators  could  probably  he 
at  lesser  cost  than  the 
"*iich  rei^ulre  great  qui 
es  supported  aioft  by  ". 
,)  •  •■  r  s  -  ■^i'  .  I  ■■  !  i  V  e  r  .  1  r 
Hii  "  i  •■  '.  ^  i  .  •■  :  s  t  J  d  >  «  0  J 
to  define  and  eluciiiate 
ion,  and  econoaic  facto 
flc  3000-ft  high  tower 
r  a  particular  site. 
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HI' A  Uefehsp  tlectronic  Products, 
MICRO-MOUl'LE  PKODl'CTION  PHOGKAm! 
Jjarterly  rept.   no.   "",   •  Apr-" 

■i  ^  '■  y     '  ■  .     '  V        incI.  illus.  tab; 
vContract  UA  jo-v- ,•  •- s  c  -  ' '  "^ 


C  and  e  n , 

July  ':  t  . 
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I'nclassified  report 

^:   'Microminiaturization   Electron- 
ufacturing  aethods,  Ceraaic  capac- 
lable  capacitors.  Electrolytic  ca- 
Kesistors,  Capacitors,  Ra d i o f r eq uen c y 
iconductors,  Transistors,  Diodes, 
Reliability,  Co aa u n i c a t i o n  equip- 
tal  coaputers,  Packaging,  Packaged 
Production,  Life  expectancy,  Process- 
ts.  Pulse  Lransformers,  Encapsulation, 
ogic,  Radio  receivers,  Radio  Irans- 
lertronir  circuits. 


^rforts  continued  on  the  design  and  construction 
1  (    inicro-aodular  electronic  circuits  which  will 
'•  ;  J  1  p  the   S  Aray  with  a  broad  new  production  po- 
tential for  the  construction  of  microminiature 
electronic  equipaent     Research  is  presented  on 
;he  following:   capacitors,  resistors,   inductors, 
semiconductor  ile  v  i  c  e  s- t  r  a  n  s  i  s  t  o  r  s  and  diodes, 
crystals,  aicro-aodule  reliability,  communication 
-jjipment   AN  PHC--"  ,  and  the  Micropac  computer 
s  V  s  t  e  a 
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Div. 
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St  an  f  M  rd  I  .   I  ,,  1  1  f  _  I 

TMt  :hAS.SI1-.ST  Hh.-sPiASE  OF  r,AS  TIHRINE  PLANT 

-KA:  K\i  MAM.fcHS     AliDl  ridSA;   S(illTI(iN.S  FOR  HE- 

'•KStHATOKS  (l^   PHL  (' K  K  IdlJ  1  (  -I- 1  nh  AND  DIKECT- 

iKANbhliK  TH'tS, 

b)  A   ;    I  (>  n  do  n  ,   1) .   t- 

H  c  (>  0  M  a  n  . 


(Tec  h  n  1  I  d 
(Con  I rac  I 


'•  p  t  . 

I  n  r  -  ._ 


S  a  mp  s  »■  :  I  and  .'on  (,  . 

'  ■  •-  .  '  '  P  ■      1  n  r  1  .  Illus.  table. 
no.  5  J 

.52.1.  Pr„_;  .  NK  ror,^7^p\ 

i  M  (■  ;  a  s  s  1  I'  I  H  d  report 


DESCRIPTORS: 


'•  r  m  d  I  Conductivity. 


•Gas  jenerdiin-j  »>stenis,  •Heal 
exr  hiin.jers  ,  Cas  t  u  r  M  n  .•  s  .   Fijid  f;c«.   Heat 
t  r  d  n  s : e  r .  M , .  u  n  d  d  r  >   laser,  I h - 
D  I  1  :'  e  r  .-  n  t  1  a  .  •■  j  u  .i  I  i  i  ,.  „  . 

Solutions  an-  pre 
c  a  1  !  o  rrn  f  I,  r  t  h  > 
fluid  lemperatun 


vided  in  nond 1  mens  1 ona  1  graphi- 

transi.-nt   response  of  the  outlet 

•s  "!   a  c:o  un  t  e  r  f  1  ow  gas  turbine 

rej,.nerdt<.r  a  r  i  s  ,  n  j  Irnr  ,,  Mep  input  change  of 

the-  inlet  fljid  temperatures. 

an  it     period  II  -flow  reijenera- 

The  periodic -flow  regenera- 

a  generalized  re- 
r  0  m 


one  either  one  of 
Bo  t  h  d  1  rec  t- t  r  an  s  f  .- 
tors  are  considered 


tor  s  o  1  u  I  1  (J  n  s  are  ,1  e  r  i  v  e  d  as 

Suit  from  d  limited  number  of  computer  solutions 
for  special  cases.   The  d  i  r  e  c  t  -  t  r  a  n  s  .'e  r  re- 
generator solutions  art-  derived  as  a  generalized 
result  from  a   limited  number  of  special  case  so- 
lutions obtained  from  an  electromechanical 
ana.o.j.    Author; 
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Stanford  I  .  ,  (^  a  1  i  f  . 

THKEE  Fl.riU  HEAT  h\CIUN(;tH  Dt-SICN  THEORY  CUlSTtli- 

ANU  PARAl.l  EL-FLOkf  , 

■'     ^"T     ^or.ie.         Auj     -.,  -p.      inrl.      illus. 

la!,  ,es       Technical     rept.     no.     -.. 

.luntract     Sonr-22523.     Proj.     NK        ■    -    .. .  . 

'  n  c  1  a  s  s  1  f  I  e  i]     rt-po  r  t 

DESl  KIPTiiHS;    'Heat  etrhanyers,   'Fluid  flow, 
Bo  u  n  d  a  r  V   1  a  v  e  r  .  Temperature.  D  e  s  i  ,j  n  ,   Heat 
transfer. 

I 
^  iesijn  theorv  for  two  flow  arrangements  of 
■- '■  r  e  ,.  -  :  1  u  1  J  -rii     f-xchan.jers  has  teen  developed. 


The  dependent  performance  of  the  heat  exchanger 
has  been  expressed  in  terras  of  two  di mens i on  1 es s 
quantities,  termed  temperature  effectivenesses 
The  teaperature  effectivenesses  are  expressed  as 
functions  of  five  independent  di mens i on  I es s 
exchanger  variables,  three  representing  operating 
conditions  and  two  design  conditions.   This 
situation  contrasts  with  one  dependent  and  two 
independent  d i men s i on  1 es s  parameters  for  the 
two-fluid  exchanger,  a  very  much  less  complex 
problem.   Graphs  are  presented  showing  functions 
of  the  five  exchanger  variables.   The  practical 
application  of  the  design  theory  is  shown  in 
three  examples.   Insight  into  the  problems 
arising  in  designing  three-fluid  heaf  exchangers 
can  be  achieved  by  inspection  of  the  temperature 
effectiveness  curves.    (Author) 
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Sperry  Gyroscope  Co..  Great  Neck   N   Y 

CERAMIC-METAL  SEALS  FOR  HIGH-POWER  TUBES. 

Technical  note  no.  4,  ''  Mar-"."  June  ^  ;.  , 

by    C.     Johnson.     I.     Waraslca,     and    E.     Cheathnm. 

June    tZ,     25p.     incl.     illus.     tables     (Rept 

NA-825:-826a--i; 

.'Contract  AF  ?C  (6C2]  Z3"\     Proj   5'^,~-^ 

'RADC  TDR  c2«:-68)   '    Ln  c  1  a  s  s  i  f  i>d  rep  or  t 

DESCRIPTORS:   'Electron  tubes,  tMetal  seals, 
Ceramic  materials,  Metals,  Tensile  properties, 
Sintering,  Brazing,  Processing,  Life  expect- 
ancy. Chemical  milling.  Ionization  gages, 
Tests,  Manufacturing  methods. 

Study  was  continued  on  cerami c- t o-rae t a  1  seals 
for  high-power  tubes.   Test  results  were  re- 
corded for  U:5  C,  ^5^   C.  and  15"5  C  sintering 
and  for  /,- ,     6-,  and  S-hnur  temperature  cycles 
There  does  not  appear  to  be  a  s ys t ema t i c ' i n- 
crease  in  averages  with  an  increase  in  tempera- 
ture, nor  does  any  t emper a t u re  c vc  1  e  show  defini- 
tive results.   Investigations  are  in  progress  to 
correlate  eccentricity  of  the  halves  of  test 
samples  with  changes  in  tensile  strength.   A 
modified  nonpuaiping  ion  gage  was  designed  which 
is  expected  to  elininate  sputtering.   Sixty 
ceraraic-t o-met al  assemblies  of  a  typical  window 
design  were  aade .  with  a  yield  of  k'%    being 
vacuum-tight.   The  leakers  are  undergoing 
analysis.    (Author) 
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Div.   P,  6 
OTS  price  $" .60 


Tucor,  Inc.,  Wilton,  Conn. 
RESEARCH  AND  DEVELOPMENT  WORK  ON  L-BAND 
TYPE  SWITCH  FOR  MARK  XII  IFF  SYSTEMS. 
Quarterly  progress  rept.  ro,  ., ,  "  Feb-' 
by  T.  Dowling  and  L.  Dnmbro.  '  May  fZ 
Illus.  '     ' 

>Con  tract  DA  ''6-"'-  '-sc-P"."! 
CCl) 

I'nclassified  report 


BEAM 

May 

"p. 


incl 


Proj 


DESCRIPTORS:   'Electron  tubes,  'Beam  power 
lubes,  L  band.  Coupling  circuits.  Effective- 
ness. Electron  guns,  Focusing,  Impedance  match- 
ing. Identification  systems,  Radar  equipment 
Theory,  Design,  Switching  circuits. 

The  research  and  development  program  investigat- 
ing the  general  properties  of  beam-type  switch- 
ing devices  of  the  beacotron  variety  was  con- 
tinued.  A  total  of  Z2    tubes  were  completed  and 
brought  through  various  stages  of  processing  and 
testing.   Five  of  these  tubes  were  rf  tested 
with  the  majority  of  the  remainder  analyzed 
under  low  voltage  DC  or  high  voltage  pulsed 
conditions.   The  b,-isic  electrical  and  mechanical 
design  of  the  gridded  Pierce  gun  and  the  couplers 
were  proven  to  be  satisfactory  for  proper  per- 
formance of  the  device.    (Author' 
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\Tuy    Signil     iriearrh  ami    b-- ^  -  .  "  i>m- r  ■     [  * '.      .     'ort 
■  on  anu  t  h  ,     ^ .     J  . 

VOLTAGE    BBEAkDOWN    OF  *'•    l-BAND    BLA^HN     A  s  T  t.  S  >.  A  . 

bv    H.     Burt     Hiener.  Hjv  .     -V-     •■■•''■■     iliu». 


t»blej,     5    refj.     i.A5H0l     "  h  ,  i  n  i  ■  .i  . 
DA    Proj.     ■•  A  ' '-^3-001-OV 

L'n  c-  '.  1  4  s  1  f  I 
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HhvIii     <ijii.s,     Kidio 

r  M  ^  •   n  ••  ■  h  o  (1  J  , 
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•  •tklni-Johnion  '"  o  .  .  Palo  A'.'o,   ■ '.  i  f  . 

APPLIED  RESEARTH  ON  A  HIGH-POKKK  «  I  ;  :  I  «K  :  r  r- -•  A  .  r 

GENERATOR . 

Interia  engineering  rept.  no.  ■,  '  June- 

31  Aug  '2, 

b7  Jaael  *.  Sedin.   31  Aug   .,   p. 

;ro«trtri  AF  }i    '16)83'-'' 

l'^ciiS:f  eil  rep  or' 

DESCRIPTORS:   •B«ck»ird  «a*^  oiCil'.«')ri, 
•Rldiofrequenry  generttori,  "Plectron  -jr-s. 
1licrow«»e  nelworkt,  Ejtreaely  hljh  freqjenT, 
Radlof requcncy  po««r.  Voltage,  Electron  juni, 
MagBetic  fialdl,  Focuilng,  Electron  beaai. 
Mavaguida*.  Daalgn,  Veai ur^aen t ,   trhldes, 
Silicon  coapoundl,  F 1 ec t ro f ora 1 ng .  Teiti.y 


Ezparlaaatal  tube  No.  '  wa •  repaired  and  ■dJitlm 
al  tailing  aai  carried  out.   OiclUitioni  wer-i 
obaarvad  fro«  U.'  to  '  1.i  Kac .   A  calorime'er 
■•■  atad  to  ckeck  peak  RF  power  aeaiureaenti  na\e 
pre*loaily  with  a  calibrated  cryiial.   Agre^aen' 
■at  raaioaably  good  and  peak  powert  of  'he  order 
of  5: -IV  k«  wera  obierved.   An  average  power 
5   wattf  wai  aeaiured  at  5'  Knc  .  xy  on,'     -'  kw  t' 
avaraga  baaw  power  wa  ■  paiied  -hrough  the  -  i  r '- j  t  ■ 
before  It  w«i  dattroyed.   A  new  jji  if  being  i--- 
tlgned  that  wlU  reiult  In  aore  RV  ou'pj'.  power 
aad  lo««r  wagnotic  foeuilng  field.   Silicon   ar- 
blde  ««vogulde  loadi  are  being  tes'ed  'o  replace 
the  sprayed  italnleii  iteel  loadi.    >•<--- 
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(TISTE/CBJ)    (Its    pri.  .•    i-'.  10 


I  ni 


!,»•  n  ••  r  a       T  »■  :  -p  i  n  n  f     and    t  1  i-  >   i  r  u  n  i  i  s     l-  a  t..  » 

H*  .  s  1    I-        N         ' 
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^  1  1  a  .      r-p'.  .      f>r  « a  r  -'         «a  r        .      un     Applied 

Cumman  :      alii     H -■  ,  .■  t  r  r  f      :  n  r     Air     ^  o  r  .  •■     ;  .-  h  I  .    1  r  j  , 

by     M.      b        na^j-rman.      S.      T.il'snln      *n^i     ^        Ian  do. 

June-^.        ■>  i>  .      ;-■:;.      i;...i  ri!» 

(Contract    Af    3  J  ^  t-' C,aurO  .     i'ru^.     .. 

(ASL)    TDK    h2-ti9^j)  L'n     :  a  i  »  i  :' i  r- .!     r  r- p  o  r  t 

;)t.-)i   K  ;  HTwK-i  .         'iMsp.av     >  .  i  t '■  m  v  .      •  ..  ua  1  n  f  s  f -•  n  t 
•nat'ria:'!,      Hl'/'-l'-itrlr     nat-- rials,      i'hnloelec- 
H  h  <)  t  o  i:  o  n  d  u  I  t  1  v  1  t  v  .      t  1  r  i  t  r  <>  d  e  s  , 
Hti  ispnurrir'-nrr-.      Hhoiphorescrnt 
■llal'-rla.^,     Trans, lur.ri,      t.  If  c  Ironic     ilrcuils, 
-10.1. 3     ilat'-     phvili-i.     tiff     exptrlancv.      Krllabl'.  - 
.•_.,      ^.-nil.   on. luclori,      iJata     storage     svsleas, 
fiosplors,      '>  •, '    i:;uii.ip''$,     tlfctrlc     tiflds, 
Co']:nj.      Alrborn'-. 
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A  bULIU-STATt  INTEHMEUl ATE  POWER  AMPLIFIER  FOR 

PRUPOSEU  RADIO  RELAY  SYSTEM  AN  (iHC-":-. 

Mnal  rept.  on  Task  ..  B, 

bv  S.  kallus  and  A.  Newton.    ''  Sep  c  ^  ,     -i'p. 

lllus.  tables,  .,  refs.    'Rept.  no.  CR-'.,;-.,'!  ^*-7 ) 

(Contract  DA   ■'-'•'-sc-'^".'.,,^ 

Inclassified  report 

DESCRIPTORS:   •Transistor  amplifiers,  'Fre- 
quency multipliers,  •Power  amplifiers,  •Radio 
transmitters,  •Radio  relay  systems,  •Microwave 
relay  systems.  Very  high  frequency,  Lltra  high 
frequency.  Tuned  aaplifiers.  Radio  frequency 
amplifiers.  Semiconductors,  Transistors,  Diodes, 
Impedance,  Electronic  circuits,  R ad i o f r eq ue n c y 
power.  Sources. 
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itanford  Research  Inst.,  Menlo  Park,  Calif. 
:     NStl  CATHODES  FOR  MICROWAVE  TIBES.' 
Interim  rept.  no.   1,  1  June-31  Aug  t2, 
by  D.  \.     Geppert.  Sep  t2,     lip.  incl.  illus. 
(Contract  Af  33(t57  ;87;i,  Proj.  ^U5. 

Inclassified  report 

DESCRIPTORS:   •Cathodes  (Electron  lubes),  •Cold 
cathode  tubes.  Electron  lubes,  Therwionic  eaii- 
sion.  Metal  filas.  Electrons.  Attenuation,  Ef- 
lecliveness.  Reliability,  Life  expectancy, 
Pulse  modulation,  N i o b i ua  coapounds.  Oxides, 
Thin  filas,  Cadaiua  coapounds.  Sulfides. 
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Coll.  of  Engineering,  N,  Y. 
CAl   AND  EXPERIMENTAL  STLDIES  RELATING  TO 
M.S  UK  FAlllRE  OF  S  EM  ICOND 1  CTOR  DEVICES. 
Pt  .  . 

ward  Card,  Rajendra  P.  Nanavati  and 
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DESCRIPTORS:   •Semiconductors,  •Transistors, 
•Diodes,  Failure  (Mechanics),  Life  expectancy. 
Deterioration,  Reliability,  Noise  (Radio), 
Measurement,  Mathematical  analysis,  Statii- 
lical  functions.  Surface  properties.  Electric 
fields.  Voltage,  Electrical  properties,  Elec- 
tronic equipment,  Design,  Manufacturing  method. 
Processing,  Germanium,  Gallium  compounds. 
Arsenides,  Test  methods. 

Various  aspects  of  semiconductor  device  theory 
were  studied  to  arrive  at  a  belter  understanding 
of  the  physical  processes  involved  in  the  de- 
gradation and  failure  of  such  devices.   Low 
frequency  noise  was  investigated  and  mathematical 
models  for  1/f  noise  were  developed  for  power 
spectral  density  functions  and  correlation  func- 
tions.  Considerations  relating  to  relative  ease 
of  developing  measurement  techniques  of  power 
spectral  density  functions  and  correlat'ion  func- 
tions are  discussed.   Zener  breakdown  and  aval- 
anche breakdown  phenomena  in  p-n  junctions  were 
investigated  analytically  and  experimentally  at 
localized  points  of  breakdown  referred  to  as 
mi croplasmas.   A  theory  of  failure  was  postulated 
for  gallium  arsenide  tunnel  diodes.   A  theoreti- 
cal model  of  a  semiconductor  surface  is  developed 
and  a  number  of  measurements  made  which  are  in- 
tended to  correlate  with  this  model.   These  in- 
volve potential  measurements  on  floating  elec- 
trodes, reverse  current  drift  measurements, 
field  effect  measurements,  and  mechanical  stress 
application  and  measurements.   (Author) 
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ARINC  Research  Corp.,  Washington.  D.  C. 
RELIABILITY  AND  APPLICATION  DATA  FOR  COMPONENTS 
ELECTRONIC  SYSTEMS. 
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Final  rept .  . 
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report 


DESCRIPTORS:   'Carbon  resistors,  •Diodes. 
•Electrolytic  capacitors.  •Tantalum  capacitors, 
•Electronic  sv stems.  Reliability   Capacitors, 
Silicon,  Electrical  properties,  Test  methods. 
High  temperature  research.  Low  temperature 
research.  Shock.  Humidity.  Vibration,  Life 
expectancy.  Experimental  data.  Metal  films. 
Electronic  equipment.  Guided  missiles. 

Contents: 

Carbon-film  aad  metal-film  resistors 

Silicon  voltage-regulator  diodes 

Silicon  switching  diodes 

Tantalum  electrolytic  capacitors 

Metalized  mylar  capacitors 
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Airborne  Instruments  Lab 

Long  Island,  N.  Y. 

INTERFERENCE  ANALYSIS  OF  NEW 

CIRCUIT  TECHNIQUES,  VOLUME  I. 

Final  rept . , 

by  S.  Becker,  J.  A.  Alchroth 

iv.  incl.  illus.  tables  (Rept 

^Contract  AF  ^iC  (  bC2  )  2384  ,  Proj.  454G) 

^RADC  TDR  t:2-221  .  vol.  ^  ) 

Unclassified  report 

DESCRIPTORS:   'Solid  state  physics,  'Masers, 
•Parametric  amplifiers,  •Diodes,  'Noise 
(Radio),  Circuits,  Interference,  Radio  inter- 
ference. Impedance  matching.  Frequency  sta- 
bilizers. Temperature,  Measurement,  Oscillatort, 
Radioactivity,  Amplifiers,  Feedback,  Band 
pass  filters.  Modulation. 
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sion, which  represents  a  major  obstacle  in  syn- 
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DESCHIPTOKS:   •H»<lar  tracking,  'Delay  rirniits, 
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celvers.  Noise  iKadar),  Tests.  Broadban* 
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The  theory  of  operition  and  an  evaluation  of 
prrforcnnce  of  a  delay -lock  tracking  s>stem  for 
binar)  signals  is  present  I'd.   The  delay -lock 
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SIPEMSONIC  AERODTNAHIC  HEAT  TKANSKER  AND  PiJESSIRE 

UISTHIBITIONS  ON  •  -" -  

ANCLES  OK  YAW. 

by  Lionel  Pasiuk.   Jul*  62. 

(Uepi   no.  NOLTR  o2-35; 

L'nc  I  assi  f  i  ed  report 


A  bPllEHE-CONE  MODEL  AT  IIICII 
July  62.  ICp.  i I  I  us 


OESCRIPTOHS:   'Conical  bodies.  Spheres.  Meat 
transfer.  Pressure,  ^aw.  Model  tests,  *  i  n  ,l 
tunnel  models.  Laainar  boundary  laver,  T.jri.u- 
lent  boundary  layer.  Measurement.  Temp,  r  ,i  i  u  r  .- 
Theory.  Test  aethods.  Aerodynaajc  heatin.i 
Superson  i  c  t . 
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Me«»ureiiien  t  i  of  the  slati 
naaic  heat  transfer  on  i  h  .- 
cone  aodel  at  Mach  nuai.ers 
angles  of  yaw  of  r.    jnd     ,| 
results  of  several  th.-or-ti 

latlng  both  the  laainar  ani  tir.i  .   -  .,,.,[  ,  ^  a  .| 
fer  to  the  body  along  the  most  -i  ,i,,,r.i  ,,  n  i 
leeward  streamlines  are  coapared  with  the  ex- 
perimental measurements.   The  .- x  pe  r  i  men  t  a  I 
laainar  hea  t- 1  r  an  s  f  e  r  dl^;rl',t.    ^   ,r,   ■— ,.  r  :  > 
alike  for  the  two  iJach  numu.ri.  ,h,n  i  .i .- .   i  r -- 
expressed  in  the  fora  of  the  Nusselt  numh.  r 
divided  by  the  si|uare  root  of  the  Reynol  l^  nu-n- 
ber    The  expe  r  i  aeii  t  a  1  heat-transfer  dat..  im.ii- 
cate  that  »n     increasing  angle  of  yaw  can  induce 
transition  froa  laminar  to  turbulent  boundary 
layer.   ^Author; 


AD--;'?;.  ^:4      Di».   9^  25 
(TISTP  WH)  OTS  price  |i.60 


Engineering 


Lniversity  of  Southern  Calif. 

Center.  Los  Angeles. 

StLK-smiLAK  AND  PSEUDOS  I  Ml  I.  AH  SOLITIONS  OK 

BLAST  WAVES  IN  ELtCTRO(,ASU  f  N  AMIC  S  . 

by  koichl  Oshiaa.   Aug  r,^.  .7p.  incl.  Ulus 

lablei.  ^^    rtti.       (USCEC  repi.  no.  83-215) 

^Contract  AK  ..9(n3«)8n.  Proj  .  '7?1) 

Inclassified  report 

DESCRirrOHS:   'Plasaa  physics.  'Shock  waves, 
•Gas  flow.  'Superaerodynaai cs .  'Hypersonic 
flow,  Eiec  trans 

L'sing  the  e  I  ec  t  roga  »dy  n  ami  c  a  1  equations  and  t 
Poisson  equation,  a  characteristic  length  Re, 
which  Is  proportional  to  the  Uebye  length 
divided  by  a  ionization  rale  of  a  gas.  is  de- 
fined.  The  length  plays  an  important  ro 1 ■   in 
the  electrogasdynaaical  blast  wave.   Sin.-   ih 
classical  gasdynaaical  blast  wave  with  a  tons 
•nergy  contained  in  it  has  a  characteristic 
len.jth.  Ro.  whic4i  is  defined  by  the  constant 
ener.jy.  the  essential  paraaeters  of  the  elnt 
gasdynaaical  blasUwave  with  a  constant  .  -, .  ,  , 
in  It  are  Ro  and  »••.  or  the  square  of  its  r  ,1 1 
Ao.   A  lelf-siailar  solution  of  the  electr  ji 
dynaaical  blast  wai»e  is  found.   Its  shock   t., 
propa.jates  exponentially  with  t  1  ae  and  its 
energy  also  increases  exponentially  with  t  1  t, 
Several  naaerical  calculations  with  v  a  r  i  <>  .i 
values  of  the  paraaeter.  He.  have  been  c  ,i  r  r  1 
Out.   This  solution  contains  a  classiral   Jl^- 
drnaaical  blast  wave  as  a  limiting  case  of 
approaches  infinity.   (Author) 
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•bhort     talie-offpl.-ine".,     •liilitipt.rs.     Math.- 
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FLUID  B^ECHANICS  -  Division  9 

PEI.LEK    BASED    ON    WEISSINGER'S    L-METHOD. 

Tec  h  II  1  c  a  1     memo  .  , 

ti»  K   E   Henderson.   4  Oct  '2,  5^p.  incl.  illus. 

'.  -  r  e  f  s  . 
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DESCRIPTOiiS:   •M.irine  propellers,  *Kluid  flow. 
Vortices.  Theory,  Velocity.  Lift,  Surfaces. 
Thrust.  Loading,  Numerical  analysis.  Integra- 
tion, Hessel  functions.  Cavitation,  Thrust, 
Heal  variables.  Design,  1 1  y  d  r  o  li  y  n  a  m  i  c  s  . 
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ISE  UK  ELECTROCHEMIU  MINESCENCE  FOR  VISIALIZING 
FIELDS  OF  FLOW, 

by  Bradford  Hov\Iand,  Walter  H   Pitts,  and 
Hoberl  C   Gesteland.  ."'  Sep  t  Z  ,     7:-'p.      incl.  illus. 
tables,    .  refs.  (Technical  rept.  no.  /,C/^J 
i.Contract  DA  •  • -C  ■  "-s  c-':'g  1  C8  ,  Proj  .  ^-'''  --OO-CO'  ) 
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DESCHIPTOKS:   'Luminescence,  'Fluid  flow, 
'Luminescent  materials.  Boundary  layer.  Test 
methods.  Ilydrofoi  Is,  Electrochemistry, 
V  i  s  i  b  i  1  i  t  V  . 
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;TISTB    MS;     OTS    pr ir. 


Syracuse    I.     Retearrn     Ins',     N        > 

ADDITIVES    TO     IMPRUVt     THE     r  I  HE     rlLHTlSf.    ("HiKA'    Tt-K- 

ISTICS    Of    «ATEH  . 

Final     r  ep I  .  , 

by    A.     R.     Aidun     and     '"       S       (.r.v.      I'  D"-    61, 

'^3p         incl.      lllus.      -dh'.-s         Hepr.      no.      LB.      t. 

(Contract     NB  v     '  <   '^7; 

Inrii^sified     report 

DESCRIPTORS:        •ir,.'-r,     •  ^  :  r  ••  s  .     •t-ire 

••X  t  1  ngu  i  s  he  r  s  ,     Addi'ivs.     r^'s-s.     tffTtiv^- 

ness,     Viscosity,     fon'ro; 


■  *■  »'  "  »  •  .  r  »■  :  »•  ^  '  -  r  >  n  <'  i  -■  p  r  m  v  ••  i  '  ?  *■  ! 
n  r  $  i  4  i  .1  f  :  .'  !•  f  1  j  h  :  1  n  ^;  .■?.  r  i1  i  u  ai  f  (>  r  '  '.  •* 
The  results  showed  the  validity  a  n  <!  f>' 
of  the  concept  of  cheaical  addiii\'v 
th#  effectiveness  of  water  as  a  f:  i^-. 
extinguisher.  Since  a  large  portiun  u 
laprovement  was  shown  to  be  due  to  vl» 
additives,  the  siuily  of  opacifiers  was 
in  order  to  coocentrale  efforts  and  ex 
work     on     the     viscosity     study.         (Author) 
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Struct  J  ri.      Mfi-n^n 

Aus  t  In. 

REVIEW    Of     u< 

PILES  . 

Final    rep  t     , 

by    Lyaon    L  .     Keese,     tluflson     Krtt  1  o .  Ii 

'>    May    ti,      iflp.     incl.     illat.     i  a  t<  .  •- 

(Contract    NBy-32W;) 
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distribution.     Deflection.     Dt-for 
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ential     equations,     Ho<tel     tests, 
Experiaental    data.     Stresses. 
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AU-^!J.,55'  Uiv.        '., 

fTISTU'REB)    OTS    price    |.75 
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iti'USIMl        ■      aKA'^     ">■      MN^hlA.       .1       HA  rr.H  ;  Al   S  . 
^uaaary     r»p;  ..      '4t-i)''!  ii     '^  ^  r  (  *  <■■     jnl     Inter  — 

fact    Phenii-ii      .f     Hi'-'^r, 

by    C.     H.     H  i  f,  i     and    H.     -5       »■■:,•■  t  .        -ane     -, ..,     -p. 
iflcl.     llIuB.     tablet,     2..     r-fs 
(Conlrnci    AF    33  ( t>  1  0)0'^*^  ,     Proj.    7022) 
;WADC    TR    ^9-316.    ^t.    O 
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'?-  C.   A  proposed  aechanita  of  fricii 
suggests  that  2  types  of  frlctional  Ju 
foraed.   At  aabient  teaperiture  the  Ju 
adhesive  in  nature,  highly  orientation 
and  related  lo  surface  phenoaena.   At 
leaperature  friction  it  only  slightly 
by  orientation,  and  plaillc  deforaallo 
fcainly  on  the  lilghly  active  basal  slip 
leads  to  'weld-Junctions'  and  flow  In 
relative  contributions  of  ihe  two  type 
lions  provide  anoaalous  coefficients  o 
for  sapphire  at  or  around  'rGC  C  both  u 
and  In  air.    \Author) 
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AD-2ii  552      DU.   -i 
TISTB/ODN;  OTS  price  $2.t,0 

Aerojet-General  Corp.,  Azuta,  Calif. 
STUDY  OF  THE  EFFECTS  OF  THICKNESS  ON  THE  PROPER- 
riES  OK  LAHISATES  FOR  UNDERWATER  PRESSURE 
VESSELS. 

Quarterly  rept.  no.  " ,     '5  Feb-15  Nay  62, 
by  R.  U.  Saunders,  R.  L.  Saith,  and  F.  E.  Brown. 
May  •2.  ■8p.  -s  refs.    ^Hept.  no.  0623-0"-^) 
Contract  NO  bs-S'-^w  t, , 

Unclassified  report 

DESCRIPTORS:   •Underwater,  •Pressure  vatselt, 
•Laalnatas.  •Plastics,  Mechanical  properilei] 
Physical  properties.  Reinforcing  ■•terltlt. 
Materials,  Stresses,  Analytlt,  F 1 1 aaen t-wound 
construction.  Design,  Theraal  streises,  lea- 
perature. Heal,  Tests,  ResInt,  Thickness. 

The  basic  purpose  was  to  study  the  effects  of 
ihickness  on  the  aechanical  and  physical  proper- 
lies  of  fiber-reinforced  plastic  laainates  for 
deep  subaersible  external  pressure  vessels.   A 
prellalnary  analysis  of  fabrication  and  lest  aelh- 
ods  IS  given.   The  aethod  of  fabrication  of  sev- 
eral test  base  cylinders  is  outlined.   An  analysis 
of  the  effects  of  fllaaent  tensioning,  and  the 
aethod  for  derivation  of  a  teniion  pattern  for  a 
thick-wail  cylinder,  that  will  achieve  a  theoret- 
ically unlfora  stress-distribution  across  the 
iaalnate  wall  when  externally  loaded,  are  pre- 
sented.  Selection  of  aaterials  for  fabrication 
of  cylinders  H    shown.    (Author) 
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60 


Dynaalcs/Fort  Borth,  Tex. 

-  REPAIR  -  GOl D  PLATED  GLASS  REINFORCED 

-  EVALUATION    OF, 

Arattrong.     2~>    Aug    t2,     Kp.     incl.      illut. 
Rept.     no.     FTDM-2:fcC 


Contract    AF    } }  ,ty 


'  2i^8 

Unclassified  report 


DESCRIPTORS:   'Plastics,  •Maintenance,  •Glatt. 
•Reinforcing  aaterialt,  Laainates,  Adhesion, 
Plating,  Solutions,  Surfaces,  Materials,  Test 
equlpaent.  Test  aethods.  Gold  plating. 

The  results  of  visual  inspections  and  adhesion 
tests  00  gold  platings  produced  by  various  re- 
pair techniques  are  presented.   Gold  plated 
Class  III  laainates  aay  be  successfully  repaired 
■ith  the  repaired  areas  exhibiting  an  appearance 
and  plating  adhesion  coaparable  to  the  original 
platings.    Author' 


AD-.a..  6?c 

TisTM  odn; 


Di  V.   U 
OTS  price  |l 


60 


Naraco  Industries,  Inc.,  San  Diego,  Calrf. 
POTENTIAL  OF  FILAMENT  MOUND  COMPOSITES. 
Konthly  progress  rept.  no.  16,  1-^1  Aag  6  2 
by  t.     H.  Otto  and  D.  Stevens.  Aug  62,  lip. 

lllus. 
Contract  NOw  tT-'h^'<-c) 

Unclassified  report 


incl  . 


45 


DESCRIPTORS!   •Co.potite  ■•terli.ls.  •Filt.ent 
wound  construction,  Gliss  textiles,  Tensile 
properties,  Epoxy  resins.  Coatiaflt.  Strettes. 
Teaperature,  Theory,  Deforaation.  Tests, 
Huaidity.  Test  equipaent,  Fatigae  (Mechaaics) , 
Rupture,  Beinforclag  aaterials. 

Measureaeats  of  the  effect  of  teasioa  on  Boaofil- 
aaent  during  resin  cure  are  reported  for  fiber 
stress  froa  36,000  psi  to  160,000  psi.   Testa 
on  tile  e/fects  of  huaidity  cycling  of  epoxy 
coated  siagle  E-glass  fibers  were  coapleted 
and  the  resaltt  are  reported.   The  static 
fatigue  studies  on  virgin  E-glast  fibers  coated 
with  epoxy  resin  were  coapleted.   The  retultt 
are  reported  for  teaperaturet  up  to  600  F  and 
load  durations  up  to  10  ain.   A  aethod  of  ex- 
periaentaaiy  confiraing  the  deriyed  biaxial 
strest-stralB  equatioai  is  described  aloag  with 
an  apparatai  for  aaking  beading  and  twistiag 
load-defleetioB  testt.   A  device  constructed 
to  aake  biaxial  st re s t-st ra i n  and  photoelastlc 
tests  is  described.   (Author) 


AD-28i  67-;      Div.   u,  25, 
(TISTM/EJH)  OTS  price  1^.60 


20 


62. 
no  . 


25p. 


General  Dy aaai c t/Forl  Worth,  Tex. 

COMPRESSION-SET  BEHAVIOR  OF  IRRADIATED 

ELASTOMERS, 

by  E.  G.  Fritz  aad  P.  M.  Johnsoa.   Aug 

incl.  illus.  tables,  3  refs.  (Docuaeat 

NARF-62-10T;  MR-N-296) 

(Contract  AF  33(657)72Cl) 

Unclassified  report 

DESCRIPTORS!   'Elattoaers,  •Badiatioa  effectt, 
•Vulcaaiaates.  •Synthetic  rubber,  "Def oraat i on , 
FluorocarbOBs,  Silicones,  Polyaers.  Buta- 
dienes, Strestes.  Copo  lyaeri zat ioa,  Belaxatioa 
liae,  Mechaaical  propertiet,  Fatique  (Mechan- 
ics), Gaaaa  rays,  Neutroat. 

The  effects  of  aixed-field  reactor  radiation 
and  pure  gaaaa  rays  on  the  coapres s i oa-tet  be- 
havior of  3  types  of  elastoaert  (Vitoa  A, 
Silicone  LS-53,  and  Neopreae  WET)  are  aaalyied. 
The  available  experiaental  data  which  originated 
•t  2  differeat  facilities  and  extended  oyer  5 
logarithalc  decades  of  dote,  are  well  detcrib- 
able  by  the  eapirical  equatioa  S  tub  D  eqaals 
S  sub  0  (S  sub  ■  -  S  sub  O)  where  S  tab  D  equals 
perceat  coaprettioa  set  in  air  after  abtorption 
by  the  taaple  of  dose  D  (ergt/g«(C))  S  tab  0 
equals  perceat  coapressioa  tet  ia  air  of  aair- 
radiated  saaple,  S  tub  a  equals  aaxiaaa  coapret- 
sion  set  in  air  at  D  approachet  iafialty  X  equals 
exp  (A  +  B  log  D  +  C  log  D  to  the  2Bd  power), 
where  A,  B,  C  equal  aaterial  conttaatt.   The 
results  of  the  analysis  are  ditcataed.   (Author) 
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(TISTM/ODN) 


Div.   U,  25 
OTS  price  |8.60 


Aaericm  Meteorological  Society,  Botton,  Mast. 

THE  MECHANICAL  PROPERTIES  OF  ICE  (Mekhan i che tkie 

STOi  St va  1  'da) , 

by  K.  F.  VoitkoTtkii.  Aug  62,  92p.  iael.  illat. 

tables  (Traat.  bo>.  T-B-391  froa  Voitkortkll, 

K.  F.  Hekhanicheskie  sToittva  I'da,  Hotcow,  lid. 

Akadeaii  Nauk  SSSR,  lOOp.  I960) 

(Contract  AF  1 9(60^)61 1 3 ;  In-cooperatioa  with 

The  Arctic  Institute  of  North  Aaerica,  Contract 

AF  19(60^)83^3) 

(AFCBL  62-838)  Uaclatsified  report 

DESCRIPTOBSt   "Ice,  •Mechaaical  propertiet, 
Structuret,  Physical  propertiet.  lapuritlet, 
Deforaation,  Single  crytiali,  Elaiticity, 
Shear  strettet,  Creep,  Strettet.  Viscotity, 
USSR,  Experiaental  data.  Literature. 
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.ilion  energy  in  this  temperature 

oxidation  product-s  of  Zr2Be'^'^  were 
eO.   Ternary  systems  of  Be  and  Si  with 

K.  or  /r  were  studied.   The  most 
as  a  mixed-phase  preparation  with  the 
rv  of  MoBeSi,  which  exhibited  less 

penetration  when  oxidized  in  air  at 
hr.    .Author; 
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DESCRIPTORS:   'Shielding,  'Plastics.  Materia's, 
Nuclear  explosions.  Armor,  Neutron  capture. 
Polymers,  Ethylenes,  Resins,  Elastomers, 
Hydrogen,  Density,  Gamma  emission.  Lithium, 
Boron,  Manufacturing  methods.  Casting, 
Neutrons. 

A  quick,  simplified  review  is  presented  of  the 
neutron  shielding  process  and  general  criteria 
for  determining  the  relative  effectiveness  of 
various  shielding  materials  are  described.   Among 
these  criteria  are  hydrogen  density,  the  presence 
of  neutron-absorbing  materials,  and  secondary 
gamma  emitters.   A  graph  is  presented  whereby 
the  hydrogen  density  of  a  material  can  be  rapidly 
determined.   Various  shielding  materials  and 
fabrication  techniques  are  reviewed,  with 
particular  attention  to  the  highly  promising 
cas t-in-pl ace  method.   A  list  of  the  major 
resins  and  other  plastic  materials  and  their 
relative  shielding  values  is  presented.   Inspec- 
tion techniques  are  discussed  as  a  quality  con- 
trol measure  to  ensure  void-free  sections. 
(Author) 
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DESCRIPTORS:   'Embedding  substances,  'En- 
capsulation, 'Glass  seals,  'CerRmic  coatim":, 
Dielectrics,  Phnspha'es,  Mica,  Glass,  Eler'r.r 
insulation.  Electronic  equipment.  High  tempera- 
ture research,  Mjinufaciuring  methods. 

A  glass  was  developed  which  has  the  sane 
devitrification  properties  and  better  resistance 
to  reduction  than  the  commercially  available  tvpp 
used  previously.   The  optimum  devitrification 
temperature  of  the  glass  was  found  to  be  between 
"^^   C  and  600  C.   Fluidized  bed  operation  was 
found  to  be  most  efficient  using  glass  particle^ 
in  the  size  range  between  75  microns  at  the 
upper  limit  and  ^5  microns  at  the  lower  limit.. 
The  fluidized  bed  techziique  leads  to  a  coating 
thickness  which  is  uniform  to  ±T0%.       (Author) 
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(Cont  r.ic  I     Af      •  ;  ^o:/: ,  'Ui."' 
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Tex 

(  OiA  t-  IC  ItNTS    Oh      AB- 

,     '^  p  .      1  n  c  1  . 


report 


1)1-  M   lil  I'  ;  I'KS:        "M.it  e  r  1  a  1  .s  ,      -Acoustics,     '  Ah- 
s  <  r  p  t  i  on  ,     I.  1  a  s  s     textiles,     Ru  bbe  r  ,     Laminates, 
Ashes'  OS     filler,     loams.     Air    condition!  i>g    equip- 
me  n  '   .     t  o  a  m     r  ii  blie  r  ,     Kx  p  a  nd  ed     plastics. 

Ma '''Ills     t''steil     in    determining     the     absorption 
Co'fficirn's     inclui'ed     the     following:         fiberglas, 
r  u  li  t ■  '■  r        f  •■  1  •   ,      laminated     f  1  h e  r  g  1  a  s  ,      a  $  ti  e  s  t  o  s     and 
g  a  5  k  e  •     m  a  1  e  r  1  •!  1  .        i,  A  u  t  h  u  r  , 
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Di  v.   1^ 
OTS  price  $1 . 10 


General  Dynamics /Fort  Worth,  Tex. 

MATERIAL    -    FMS-rC76    STRL'CTLRAL    POTTING    COMPOLND    - 

BONDING  CADMIUM  PLATED  AND  EPOXY  PRIMED  STEEL 

WITH, 

by  R.  L.  Miller.   18  Sep  62,  8p.  incl.  illus. 

tables  (Rept.  no.  TTDM-S^JS) 

'Contract  AF  ;  ?  (  bS'' ) ''2/,8  ) 

Unclassified  report 

DESCRIPTORS:   "Tliermal  insulation,  *Koams, 
•Sealing  compounds.  Bonding,  Adhesives,  Ad- 
hesion, Primers,  Epoxy  resins.  Cadmium  plating, 
Steel,  Shear  stresses. 

The  lap  shear  strength  of  Thermofoam  6C7  potting 
compound  bonded  to  Cd  plated  and  epoxv  primed 
steel  were  compared.   (Author) 
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(tistm,'tcg; 


Di  V.   U,  1 
OTS  price  $1.10 


General  Dynamics/Fort  Worth,  Tex. 

FUSELAGE:   GLASS  ( ^821 1 63-2)-TB-58A  INSTRUCTOR 

PILOT,  FORWARD  -  BURST  PRESSURE  TEST, 

by  E.  L.  Trussell.   10  Sep  62,  5p.  incl.  illus. 

(Rept.  no.  FTDM-2622) 

(Contract  AF  33(657)72^8) 

Unclassified  report 

DESCRIPTORS:   'Glass.  •Airplane  panels. 
Fuselages,  Pressure,  Tests,  Failure  (Mechan- 
ics), Stresses. 

Tests  were  conducted  to  determine  the  zero- 
exposure  burst  strength  of  a  /;B211b3-2  instructor 
pilots  forward  glass  panel  at  2b0  F.   (Author) 

AD-^85  158      Div.   U 
(TISTMTCG)  OTS  price  $3 . 6C 

General  Dyn ami cs  'F or t  Worth,  Tex. 

MATERIAL  -  EPOXY  RESIN  BASED  POTTING  COMPOUNDS  - 
EVALUATION  OK, 

by  H.  P.  Owen.  1  Keb  62,  rev.  U  May  62,  3/,p. 
incl.  illus.  tables  (Rept.  no.  FGT-2°2l) 
'Contract  AF  j  ;■(  65"  )  72,^.8  and  AF  3;- (  6CC  )  38975  ) 

Unclassified  report 

DESCRIPTORS:   'Epoxy  resins,  •Mechanical 
properties,  •Heat  treatment.  Sealing  compounds, 
Density,  Shear  stresses.  Fracture  (Mechanics). 

Approximately  15  epoxy  base  pottingc on pounds, 
consisting  of  both  elevated  and  room  teaiperature 
curing  formulations,  were  obtained  from  several 
vendors.   Specimens  were  prepared  from  the  pot- 
ting compounds  and  tested.   Six  of  the  elevated 
temperature  curing  materials  tested  appear  suit- 
able for  use  at  both  ""  and  26C  F.   These  are 
REN  /.f?,  Epocast  ."il-B  and  H-131C-'',  Kish  312S 
and  42'  and  Killed  Epon  828.    (Author) 
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Div.   U 
OTS  price  $6.6(f"* 


General  Dyn ami cs/f o r t  Worth,  Tex. 

MATERIAL  -  ADHESIVE  -  HIGH  TEMPERATURE  RESISTANT, 

INVESTIGATION  OF, 

by  J.  E.  ThoBias.  10  Sep  62,  60p.  Incl.  illus. 

(Rept.  no.  FGT-1898) 

(Contract  AF  33(657)7248) 

Unclassified  report 

DESCRIPTORS:   •Adhesives.  "Resin  adhesives, 
•Bonding,  High  teaperature  research.  Phenolic 
resins,  Epoxy  resins,  Glass  textiles.  Nitrite 
rubber.  Stainless  steel.  Titanium  alloys.  Alu- 
minum, Shear  stresses.  Test  methods. 
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V  ►•  r  HO  1  T     !   .  ^     H  j  r  .  1  n  J  :  0  n  . 

rnt     hl-rt(Ts     OK     «ATK!'    ON    THE    STRENGTH    OF     LAMINATED 

PHElM'd:.    vtssf,:"^ 

!)*  .lohn  0.  Ojr,^t''r  111  .«illard  J.  Seibert. 

Uci    ,  'tp.  incl.  illus.  table  ;Techaical 
me  mo  ,   no.   1  "^i  ', 
Con',  r.t  s  ,nr-32r!iC1  .  Proj.  NRL  o2  R0^  '9A) 

Unclassified  report 

Ue.M   i<  ;  Prwi*-,  :         n-r  •■,,,,'••     ,••.^.■     >,      •mi:     i 

' .    iminalfs.     'oitiij\,       'j-n.    lit..,      T-ils.      -.      1- 

11  en?     mound     Coriitrji.  lijii,      Ht.'^naaii.a.     pr),ir',  iCi. 

A     j  >-  r  I  ■•  1     o  !     p  r  •• ''  s  J  r  »-     v"  -.  s  •■  :  <     *  i  s     ••  t  p  <  >  •    1     i  u 
water,         ,      i     T  >•  i  4t  \  \i  •■     n.'ii.Ji'   .      »••!     ij-nii^ty     cyc- 
ling    ti  o  t  h     in     t  1  ►•  1  r     '  ^1  .     «  I  ,  ■■  r     r  u  n  ■!  I  '  1  )  n  i     and    a  f  t  ••  r 
I  he  J     n  ,1  d     Deen     p  r  •■  ,  t  r  •■  ,  ^  ■■  1     -o     -^  .;i    ol      t  i  ••  .  r     burst- 
ing     luad.        The     r>--v.i.linj     ;l:l^.     tJJr^!.     Tir-a>ureiiients 
■  ►•r'-    aii     >u  ()_,•' I' t'-'l    to     ^     stjI-.-     't"     tt-\i     to    deter- 
m  1  n  -     I  n  e     s  1  j  n  i  I'  1  •,  1  n     ■■    0  :'     '.  m  •      e  I  f  e  c  '  >      >  :     x  a  t  e  r  . 
:•       ipp'-ir>     that      1     r.'lui   ti„'i     of     s  I  r  ••  n  j '.  "     at     the 

-.ijiitic-in V''.  occurs  only  to  speciaens 

in.!',  hiw--  ij-.-n  pr-,)id>'d  to  ^  -  i ,     exposed  to 
r  •■  .  1 1  1  .   "  1  -^  .  d  1  :  .  1  uuj  at  rooiB  teaperature  for 


50 


unf  m>-r-k,    or  laaersed  In  water  for  one  week.   Om 
■onlh's  exposure  to  huaidity  cycling  does  not 
appear  to  reduce  the  strength  significant:.*  and 
there  appeared  to  be  no  reduction  in  strength 
unless  the  vessel  had  been  previously  preloadeij 
.Author/ 
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Dif, 
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OTS  price  t2.'>0 


17.  27.  26 


Naraco  Industries,  Inc..  San  Uiegn.  Calif. 

TINCSTEN  TO  ORAPMITE  BONDING 

Final  technical  rept.. 

by  J.  Ralph  Arastrong  and  Roger  A.  Long. 

}'     Sep  r>2.  ^;p.  incl.  illiit.  tables. 

(Contract  DA  0i-.,?5-ORD-3028) 

I'nclafsified  report 

DESCRIPTORS:   •Tungsten,  'Graphite.  'Carbides. 
•Bonding,  Tensile  properties.  Shock  resistance, 
Ihemial  stresses,  Migh  t  enip>- r  a  t  u  r  ■'  research. 
Materials,  Processing,  Man  u  Ta..  t  ur  1  ng  methods 
Coatings,  Alloys,  Tungsten  alloys.  Vanadium 
alloys.  Tests,  Induction  heating,  Failure 
',  Mec  han  I  c  s  /  ,  Test  ei^uipaent,  Teaperature, 
Mechanical  properties,  Theraal  conductivity. 


Tungsten  to  graphite  carbide  based  bonds  w 
evaluated  as  to  tensile  strength  vs.  tempe 
and  theraal  shock  resistance.  Tensile  str 
varied  fron  '>  ^':  psi  at  rooa  temperature  to 
psi  at  ^o  f;  K  No  theraal  shock  failures 
observed  under  the  test  conditions.  35C'  F 
ten  seconds  to  a  a.ixinun  teaperature  of  ^:. 
followed  by  cooling  to  below  red  heat  in 
The  bonding  procedure  used  for  the  data  ev 
tion  specimens  had  to  be  modified  when  the 
cess  was  applied  to  the  bonding  of  cylindr 
tungsten  inserts  to  segmented  graphite  bac 
structures.   <,  Author) 


ere 

r  d  t  u  r.- 
eng  t  h  s 

•  4   ' 

were 
1  n 

-•  F. 

sec  . 
a  I  ua- 
pro- 
I  ca  I 
kup 


AD-:»?5  283      D  f.   U.  25 
;T1STM'0DN)  OTS  Price  1.50 

Northwestern  L'.,  E»anston.  111. 

EXCITATION  PROCESSES  IN  CERAMICS  ANO  THE  ^\n^- 

ALOI  S  INCREASE  IN  THERMAL  CONDL'CTIVIT^  AT  I-  K- 

VATEO  TEMPERATURES. 

Kept,      for     .Ian     'C-Jan     '"     on     Surfuc-     and     Inl-'rCire 

Phenomena  of  Matter, 

b)  D.  H   iHhitaore.  July  '^2,  lOp.  incl.  illus. 

table,  '1^  refs. 

■.Contract  AF  3j(bT6)ft1'U,  Proj.  7022) 

(MADU  TR  0O-866)  Uaclassified  report 


•Ceraair  materials.  •: 


DESCRIPTORS 
conductivity.  The raody n ami c s ,  Exciiatio 
Titaniua  compounds,  Calciua  coapounds 
inua  coapo^"ls,  Kluorid'-s,  Oxides,  C  r  •  •. 
Phonons,  T^-riture.  ii-jt  transfer. 


The  problea  of  the  anomalous  in  r.  !,• 
observed  theraal  conductivity  u:  >i' 

ceraaics  at  high  teapeiatures  has   " 

sidered.  At  teaperatures  .itmve  the  ons 
anoaalous  rise,  account  has  been  taken 
po  S  S  i  b  i  1  1  '.  '  ■  ■■  I  I  p  h  0  n  o  n  ••  .  f  t  r  I  n  1  ,  ,i  ■■ 
tive  heat  iransier,  as  «••.  i>  trnnspor 
•  hermal  energy  by  electron -ho. f  ;.  llr^ 
and  dissociated  gas  aolecuies,  nut  op-r 
taneously  and  individually  contritjt-  s 
cantly  to  the  total  heat  flow.  On  •. -• 
reliable  conductivity  data  on  monoir.bt 
»  I  n  J  .•  -  r:  K  ,  .,  ,.  .•  .■  r  1 1  1  s  ,  ••  ',  t  1  Ti  .1  I  1  o  n  ^  "1  1  V  '■ 
.n  a  1  "  .1  •  1  •■  :^  i  j  ■:  i  l  u  i  ■■  •.  ■ .  •  I  h  ••  -y  •■  h  1  J  1  -  •.  M 
c  o  m  p  .  I  H  •■  -1  '.  ,  «  n  1  c  h  r  '•  V  ■■  I  'lit  ••  «  '  1  t  •■  d  s  ', 
1  o  ■  ••  <  1  ',  I  '.  1  o  n  e  n  e  r  (  .  -n  i  .  .1  j  r  in  •■  r  ; 
amies.  i  "  •  -  ,■  ^  .  -,  ■  I  n  c  e  5  ,  v  j  "^  ••  «  1  '.  ■■ 
carrying  s  '  1  i  •■  s  ,1  r  ■•  aole  to  1)  1  !' :  j  s  •■  lo« 
temperature  gradient  in  the  sj, •••  i-n^T  :h 
producing  a  nun-negliglbla  conlrit/uliun 
observed  theraal  conductivity.  (Author; 
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MATERIALS  (NON-METALUC)  -  Division  14 

DESCRIPTORS:   <Thermal  insulation,  *Thernial 
conductivity,  Stability,  Heat,  Temperature, 
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land,     Ohio. 
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'll-    Materials, 
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ssified  report 


DESfMIPTORS:    •  C  r  a  ph  i  l  e  ,  •  K -■  f  r  u  c  t  o  r  y  materials, 
•Kocket  motor  n  o  z  z  1  •■  s  ,  Carbon,  Hydrocarbons, 
Benzenes,  Coa.  tiir.  Pitch,  Hyrolysis,  Manu- 
facturing methods,  Kitn-rs,  Refractor y  coalings, 
foam>.  Hinders,  Composite  materials.   Impregna- 
tion, Mechanical  pr.jperties.  Erosion,  Crystal 
structures,  Carbides,  Silicon  compounds. 
Spin,  KesonaniH,  Magnetic  susceptibility. 
Electrons. 
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s  given  of  activities  over  the  period 
.   ■  "    to  October  '  •,  ,   '  ",  '  on  a  three 
d  States  Air  Korce  -  Department  of 
ograra  for  the  research  .ind  development 
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Fo  arns  . 

The  thermal  conductivity  of  Eccofoara  Q  was  de- 
termined at  various  mean  temperatures  between 
■C.^  and  29A  F.  Thermal  stability  tests  and  ther- 
mal conductivity  tests  at  (ligher  temperatures 
were  not  determined  because  this  material  exhibi- 
ted brittleness  at  mediocre  "low  temperature' 
thermal  conductivity.   (Author; 


AD- 28 5  ?6? 
,'TISTM  ODN) 


D  i  V  .   '  i, 
OTS  price  f ' 


General  Dy n ami c s 'For t  Worth,  Tex. 
THERMODYNAMICS  -  THE  APPARENT  THERMAL  CONDLC- 
TIVITY  OF  MATER  RESERVOIR  FLEXIBLE  INSLLATION 
(RLBATEX  R2r;-H;,  DETERMINATION  OF, 
by  H.  H.  Chandler.   1?  Mar  5"%  ? p .  incl.  illus 
table  (Rept.  no.  FTDM-;:2i:) 
Contract  AF  ? '  (  C 5") "t^g ) 

I'nclassified  report 

DESCRIPTORS:   'Insulating  materials,  'Foam 
rubber,  *Thermal  conductivity,  Temperature, 
Thermocouples,  Tests,  Thermodynamics. 

The  thermal  conductivity  of  Rubatex  R2'"-H  was 
determined  according  to  ASTM  designation  C-"~"- 
-.'.   The  apparent  thermal  conductivity  as  meas- 
ured, is  approximately  '  .i.",    BTL-in  hr  ft  sq  F 
between  mean  temperatures  of  PC  and  1i'  F. 
Author} 
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Various  physical  and  electrical  properties  of  the 
test  panels  were  determined.   Three  of  four 
laminates  made  with  Epon  g28  resin  met  electrical 
requirements  at  the  frequencies  tested.   One 
Epon  eZS  and  the  DER  ;•,':  laminates  failed  to 


meet  the  requirement  for 
megacycles.  The  Laminae 
meet  the  requirement  for 
all  frequencies  tested. 
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though  ao  one  material  was  superior  at  all  [•■m- 
peraturei  tested,  the  (nnvair  ,i'?  Uy    compound 
exhibited  the  best  'over-all'  performance  over 
Ike  temperature  range.    Author) 
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Conolon  'iC»  glas^  reinforced  plastic 

specimens  were  tested  for  various  0/t 

hole  diameter  'specl sen  thickness,  rat 

•t  maximum  load  wa>  greatest  for  U  t 

^.0,   Failure  occurs  prior  to  a  defor 

i,t    of  the  bearing  hole  diameter  for  D 

of  '-.C  and  greater,  and  near  to  ^t    fo 

ratios  of  less  than  '.r.   Rearing  properties 
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specimens  *,:•    degrees  to  the  warp  dire 
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DESCRI PTOMS:   •Filament  wound  construction, 
•Class  textiles.  *rompnsite  materials. 
•Filaments.  •Reinforcing  materials.  Tensile 
properties.  Fibers.  Sea  water.  Laminates. 
Nechaatcal  properties.  Coatings. 

Sea  water  immersion  tests  were  completed  for  un- 
coated  and  coated  large  diameter  fibers.   T  h  .• 
protection  of  the  coatin>j  retards  moisture  .iii.i 
such  that  2"-day  immertion  is  rei^uired  befon- 
the  streagth  levels  off.   The  strength  of  un- 
coated  fibers  falls  much  more  rapidly  and  tenr)^ 
to  leval  off  at  the  ead  of  7  days.   Special 
laminating  procedure!  are  r  .•  j  u  i  r  ••  d  f  .t  «  i  ■  I  i  n  j 
large  diameter  fibers.   It  «i   !  ■•  >  ■  n  .  •  ■  !  'h^i 
winding  directly  from  the  bushinj  -is  •.  i.-  .ini> 
method  of  laminating  fibers  larger  tiir         in 
diameter.   NOL  rings  woum)  with  l^r;.   )  i  i  i.- i  t' r 
fibers  are  structurally  superior  t   •  n ,,  •,  .■    ,ith 
conventional  fibers.   C  "  "i  r  •■  s  s  i  ,  .■  ,  •  r  •■  i  j ;  "  s 
approaching  '   .  1.  .   p  s  i    ii  [.  <  s  i  •    s  t  r  •  s  -  i  r  •■ 
possible  as  well  as  ctimpositi-  moju.js  j  r  ■  .  s  ••  r 
than  ',  to  tbe  "th  power  psl      Author^ 
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The  rate  constant  for  cleavage  of  the  ure!ii,tii.- 
ilakage  in  rubber  formed  by  reacting  eth»lene- 


propylene  adipale  polyester  with  several  iso- 
cyanHtes  was  determined.   A  mathematical  expres- 
sion for  stress  decay  in  the  temperature  range  of 

IOC-  140  C  was  derived. 
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UtSCHIPTOHS:   •Ceramic  materials,  •Retals. 
•Adhesives,  Silver  Solders,  Brazing,  Bibliog- 
raphy, Mechanical  properties,  Fracture  (Me- 
chanics   Stainless  steel.  Aluminum  compounds, 
iixide-,.  Titanium,  Manufacturing  methods.  Tem- 
perature, Sickel  alloys.  Alloys,  Silver  alloys, 
Copper  alloys.  Inorganic  substances,  Tensile 
properties,   Honding. 

I  e r am c-t o-me t a  1  bonding  and  ceramic  adhesives 
lor  metals  • e r e  studied.   Successful  ceramic-to- 
metal  attachments  were  made  by  use  of  brazing 
alloys  and  by  mechanical  means.   The  attachment 
of  met  a 1-t o-mela 1  with  ceramic  adhesives  was  also 
attained.   Small  specimens  of  ceramics  and  metals 
■ere  bonded  and  brazed  together.   The  Strength 

at  room  temperature. 

the  brazed  specimens 
exhibited  a  room  temperature  tensile  strength  of 

psi  and  ',      psi  when  tested  at  a  tem- 
perature of       K.   The  majority  of  fractures 
it  all  temperatures  on  the  brazed  ceramic-to- 
leial  test  specimens  occurred  at  the  ceramic- 
netallized  interface  or  within  the  ceramic  itself. 
b'-veral  ceramic  adhesives  were  employed  in  efforts 
combinations  of  alumina,  pyro- 
mela  1  ,  KS-T  4C  Ti ,  and 

These  specimens  were 


of  these 
and 


bonds  was  tested 

■  "  . L  F .   Some  o  f 


!  0  bond  various 

leram.  Rene'..',  Kovar  A 

-  PM  stainless  steel 
I  e sled  at  room  temperature,  ',  8C.  and  "COC 

-  PH  stainless  \teel  bonded  with  ri-':CD7-lA 
ceramic  adhesive  r.- suited  in  a  shear  strength  of 
WOO  psi  when  lest'-d  at  either  room  temperature 
or  IOCl  i  .        .Author , 


F. 


.1  LSTM  (JUS 


Uiv  . 
U  T  b  price 


14. 60 


'ieneral  Dynamics  Kort  Worth,  Tex. 
tVAllATIOS  OK  STHUTIHAL  PROPEIiTIES  OF  GLASS 
KKISKOKCED  PLASTIC  COS STK ICT 1  OS  AFTER  PROLONGED 
tXHublHE  TO   .^-  y . 

Jan  oT.  4^p.  incl.   illus.  tables   {Rept.  no. 
^.'R-.   :4) 
Contract  AF  33(657)724-^, 

Inelassified  report 

DhSt  HI  HTUH.S  :    '(.lass  textiles.  •Reinforcing 
materials.  •Plastics,  •Laminates.  Materials, 
f'henolic  resins,  Epoxy  resins.  Resins,  Esters, 
Hiilymers.  Temperature,  Manufacturing  methods, 
Processing,  Physical  properties.  Electrical 
properties.  Ti-sls,  Data,  Sandwich  construction, 
Mechanical  properties.  , 


Kesu  1 
can  5 

"lours 

rt  e  V  1  ,j 

K 

Rodi  : 

for  a 

t  0 

pr.ipe 
t  1  me 

$11.1 


ts  show  that  the  three  resin  systems  tested 
atisfactorily  operate  at   .;;  F  for  1OOC 

It  can  also  be  concluded  thai  the  present 
n  allowable  based  on  acceptance  values  for 

for      hour  exposure  are  realistic  for 
hours  exposure  at   ■•'  F  without  reductions, 
led  polyester  appears  to  be  the  best  resin 
ppiications  where  the  material  is  exposed 

K  for  hours.  Although  the  mechanical 
rties  of  epoxy  resin  began  to  decrease  some- 
beiween  '   ^  hours  and  '.0  hours  they  were 

within  a  practical  range  after  3CCC  hours 


exposure.   Phenolic  ■aterial  ivas  definitely  af- 
fected by  the  long  exposure  at  325  F  and  its  ut- 
chanical  properties  after  3000  hours  exposure  were 
unsatisfactory.   The  electrical  properties  of  the 
epoxy  and  modified  polyester  laminates  were  satii- 
factory  for  all  practical  purposes  after  3000 
hours  exposure  at  325  F.   The  Epoxy  and  Phenolic 
laminated  faced  sandwich  specimens  had  very  simi- 
lar creep  characteristics  when  exposed  at  325  F. 
(Author) 


AD-285  U^5  Div.   U,  17 

(TISTM/ODN)  OTS  price  $4.60 

General  Dynamics/Fort  Worth,  Tex. 
PROCESS  -  ADHESIVE  BONDING  VARIABLES  -  2020-T6 
L'NCLAD  ALUilNUM  ALLOY  -  INVESTIGATION  OF, 
by  J.  M.  Warren.   19  Mar  59.  4^p.  incl.  illus. 
tables  (Rept.  no.  FGT-2164) 

(Contract  AF  33(600)3620C  and  AF  33(657)7248) 

Unclassified    report 

DESCRIPTORS:   •Adhesives.  •Bonding.  •Aluminum 
alloys,  Alloys,  Aluminum,  Aging,  Shear 
stresses.  Sulfuric  acid,  Sodium  compounds, 
Dichromates,  Tests,  Cleaning,  Films,  Data, 
Pr ocessi  ng. 

Test  results  show  that  the  Na2Cr 207-H2S04  (Con- 
vair  FPS-00C3)  cleaning  treatment  provides  a 
better  surface  for  bonding  2020-T6  unclad  Al  with 
AF-31  and  Aerobond  422  adhesives  than  any  of  the 
other  five  surface  treatments  investigated. 
Test  results  also  show  that  2020-T6  unclad  Al 
lap  shear  specimens  bonded  with  AF-3 1  and  Aero- 
bond -422  adhesives  possessed  bond  strengths 
comparable  with  2C24-T3  nnd  7C75-T6  Al  alloys 
bonded  and  tested  under  similar  conditions. 
(Author) 


AD-285  A86      Div.   U 
(TISTM/ODN)  OTS  price  $6.60 

General  Dynamics/Fort  North,  Tex. 
MATERIAL  -  GLASS  CLOTH  REINFORCED  PLASTICS  - 
ROOM  AND  ELEVATED  TEMPERATURE  -  PROPERTIES  OF 
by  S.  V.  Glgrioso.   26  July  60,  59p.  incl.  illus. 
tables   (Rept.  no.  FGT-2186) 

^Contract  AF  33(bOO)36200  and  AF  33(657)7248) 

Unclassified  report 

DESCRIPTORS:   "Glass  textiles.  •Reinforcing 
materials,  "Plastics.  •Laminates,  Resins, 
Temperature,  Materials,  Tests,  Test  equioment, 
Epoxy  resins,  Data.  Mechanical  properties. 

Empirical  data  is  presented  for  use  in  estab- 
lishing design  allowables  at  room  and  elevated 
temperatures  for  all  combinations  of  the  follow- 
ing fabrics  and  resins;  types  181,  143,  120,  and 
183  cloths  with  Class  II  (Laminae  4232),  Class 
III  (Conolon  506)  and  Class  IV  (Epon  828)  resins. 
Laminates  made  using  181  cloth  had  compression 
strengths  parallel  to  and  at  90  degrees  to  the 
warp  direction  which  were  approximately  twice 
the  strength  of  the  material  at  45  degrees. 
Laminates  made  using  143  cloth  had  coapresfloa 
strengths  which  were  approximately  equal  at  45 
and  90  degrees  to  the  warp  direction.   These 
properties  were  55  to  70$  less  than  the  strength 
parallel  to  the  warp  direction.   Expoivres  for 
100  hours  at  300  F  at  loads  of  20  or  U0%   of  the 
room  temperature  compressive  strength  had  no  ef- 
fect on  the  compressive  properties  at  300  F  par- 
allel to  the  warp  direction  for  some  cloth  anil 
resin  combinations.   Similar  exposures  at  loads 
of  20^  of  the  300  F  compressive  strength  had  no 
effect  on  the  compressive  properties  at  300  F 
for  lei  cloth  with  Class  IV  (828)  resin.   (Author) 
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■'■'I    "ith  sli.jht  aodifi  rations  in  initial 
rure,  «ay  exhibit  Improved  Iheriaal  suability. 
Dynabond  ''?  retained  a  portion  of  its  strentjth 
•  ft*r  eapomre  to  70C  F  and  approx  i  aat  e  I  y 
J.t'lOIC  Hg  vacuM*.   Neither  the  Epon  <•"  nor 
th«  Vitoa  rubber  cenent  performed  satisfactorily 
under  the  simulated  space  conditions.   (Author) 


AO-295  51«      0X1.       U.  27 
TISTHrJH)  OTS  price  $1.60 

Raytheon  Co.,  Hallha«.  Mats. 

HKiM  TEHPtHATlRt  HATtRIALS  DEV ELOP KENT . 

Voathly  progress  rept.  no.   '.:  for  A.,;  -2. 

15  Sep  -'Z,     r:p.   lad.   illul.   table.     refi. 

(tept.  no,  S-^f-?) 

(Contract  NOrd-19135) 

Uac  lassified  report 

DESCRIPTORS:   •Refractor.  -,•  rials,  •Re/rac- 
tory  coatings.  'Oraphite,  'larbldes,  •Rocket 
■  otor  nozzles,  /irconlua  coMpoandt.  Ilafniun 
coapouads,  Tantalus  compounds,  Heat  r.sistmt 
alloyi.  High  teiaperature  research.  T''-r"ia 
stresses.  Shock  resistance.  <!■■  -mical  proper- 
ties, Oe  f o  raa t ion. 


Test  bars  of  zirconlu*  Pyrocarblde  containinj  ci 
excess  of  Pyrographite  .•  r.   :»'sted  in  flexur..  i  ,, 
JOOO  C.   The  exceptiona   s  ■  r  «•  n  g  t  h  of  this  ti  i  t -•  r  i - 
al  increases  with  \  ■  ~ .  ■■  ■   iture  to  2CCG  C  «».f   it 
begins  to  defora  pli-'    tly  indicating  i-j:  it 
should  be  ideal  in  theraal  shock  resistance. 
Pellets  of  graphite  with  2C  percent  additions  of 
ZrC.  TaC,  and  MfC  heated  to  3100  C  showed  no 
signs  of  aeltlng.    Author) 
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Tracor,   Inc.,  Austin,  fex. 

DfcVELOPHENT  OK  A  TRANSPARENT  PRESERVATIVE  CO*- 

POIND  FOR  AIRCRAFT  STRLCTL'HAl  HETALS. 

fjyarterly  rept.  no,  ',  ' '.'  May-  •  Aug  ^2, 

by  Robert  K.  Annand  and  Jiaaie  S.  Payne,  Jr. 

'<8  Sep  t>^,  ICp.  incl.  table.  •  refs.   ;Rept.  nc 

GRo-rj'iwI  ) 

(Contract  N0«  62-C5A9-e) 

L'aclassified  report 

DESCRIPTORS:   •Aircraft  finishes,  •Polyaers. 
•Amines,  •Plastic  coatings.  Coatings,  Filns, 
Optical  aaterials.  Light  t raasai s s i on ,  Air- 
plaae  panels.  Carbon yl  radicals,  Cheaical 
reactions.  Solubility,  Urganic  solvents, 
Metals,  Ko raa 1 deh yde ,  Methanes,  Synthesis, 
Aircraft  finishes. 


The  H 
obt  ai 
con  t  a 
f  o  raa 
ae  r  I  c 
in  h  y 
a  ao  1 
wh  I  ch 
Over  n 
the  a 
c  I  ohe 
weigh 
N-C-N 
spec  t 
The  c 
f  oraa 
ai  aa 
reac  t 
cons  i 
are  y 


1  l  1  m  J  : 
n  t  ran 
1  n  i  ng 
1  d  e  h  y  d 

p  r  odu 
droc  a  r 
ecil  1  a  r 

1  s  no 

ght . 
eta  I  b 
xane  . 
t  ne  re 

St  rue 
ra)  ,  h 
h  a  i  n  t 
t  ion  o 
and  en 
ion  IS 
stent  1 
et  to 


!■  o  bj 
spare 
the  N 
e  Mi  t 
c  t  s  w 
bons  . 

we  1  g 
t  des 

This 
y  ben 

Othe 

obt  a 
ture 
yd  roc 
e  rai  n 
f  Ion 
aai  ne 

bee  0 
y  obt 
he  de 


ec  1 1 
nt . 
-C-N 
h  he 
ere 

Un 

h  t  o 

troy 

f  i  1 

r  pr 
I  ned 
wa  s 
arbo 
at  in 
g  ch 
for 
a  I  n .} 
a  1  n  I 
V  e  1  o 


ve  of 
h  y  d  r  o  c 
s  t  r  uc 
xaae t  h 
obtain 
e  of  t 
f  ....CO 

ed  by 
a  1  s  r 
,  but 
oduc  t  s 

In 
c 1 ea  r  1 
n  so  1  u 
g  reac 
a  i  n  s  n 
aa 1 1  on 
..-.• ,  ,1.. 


l.iji  research  is  to 
a rbon-so 1 ub 1 e  polymers 
ture.   By  reacting  pirs- 
y  1  ened  i  aai  ne  ,  two  ,m.  i  » - 
ed.   Both  are  soluble 
hese  products,  having 
,  was  cast  in  H  fi;-n 
i  aae  r  s  1  on  i  -  «  i  •.  ■  i 
ea  d  I  1  ¥  s  T  r  1  ;■  ,'•  J  from 
not  so  r  '■  ^ ,  1 1  ,  V  by  c  y - 

of  lower- aolecular 
all  cases  where  the 
y  deao  n  s  t  r  I !  ■  e    I  [( 
b  1  1  1  t  y  •  J   \  ■•  T  <•     h  1  j  h  . 
t  1  on  s  wh 1 r  h  ^  r  •  .  •  ■  l 
ppear  to   inv    \  >'     K'-ti- 

:>  •■      n    I  t  J  r  ••      .1  :'      t   >  -■ 
1!    ,         liul        tecnnl.Jiies        IlM 

■■^l^able    chain     lenjtfi 
\  1  I  h..  r  ^ 


AD-285 
TISTM 


569 
ICG) 


D    V . 

OTS    in. 


U 
$2. 


25 


1.  a  b  s  .  ,     Inc., 
Of    DIFKISION 


C  a  mil  r  i  -J  .j  ■ 
HAKHl  hli-s 


on    (■'  1  n  1  s  M  f  &     a  n  i1 


Uanufaclurinij 

,  SV  ESTIMATION 

TOR<  METALS. 
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Mrtterials  Preservation, 

by  E.  M.  Passnore,  J.  E.  Boyd,  and 

July  t:.2.  87p.  incl.  illus.  tables, 

(Contract  AF  33  (t-l  o)  t>35^.  Proj  .  7.=  - 
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DES'"H1PT0HS:   •Hofractor.  n.,  i  .  t  i  .i  .  v  ,  •  V.  t  .,  ^, 
•Coatings,  Melting,  Solids,  Ti-np  ..  r  1 1  ..  r  ■    T  r  i  r; - 
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Functions,  Functional  analysis,  Equations, 
Analysis,  Operators  (Mathematics). 

A  transformation  which  has  the  following  three 
properties  is  said  to  be  a  linear  operator: 
\'^]     If  f  is  a  member  of  a  certain  class  of  quasi- 
continuous  functions,  then  Tf  is  a  function. 
Note  that  the  function  f  need  not  have  a  deriva- 
tive, and  it  need  not  even  be  continuous;  it  aay 
be  a  step-function  cr  alrao.st  any  other  kind  of 
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•Stability,  Tests,  U-t  •■minints,  Coaplex 
variables. 
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(Contract  DA  36-C^ <-»c-d 51 22) 
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UtSCHIPTUKS:    •Topology,  "Matrix  algebra, 
•Convex  sets,  tleclriral  networks,  Coamunica- 
11  on  systems,  Sets,  S.-.juences,  Tables, 
Kxperimental  data. 

As  topology    linear  graph  theory,'  was  recognized 
;  I)  t.e  a  suitable  tool  to  solve  aany  problems  in 
-■leclrical  networks,  switching  circuits,  coaauni- 

alion  nets,  etc.,  the  necessary  and  sufficient 
conditions  that  a  matrix  be  a  fundamental  cut- 
set  or  circuit,  m.itrlx  becomes  one  of  the 
important  probl.-ras  in  this  field.    If  the  problem 
IS  to  find  whether  a  jiven  matrix  is  a  funda- 
nental  r  u  t -.s  e  t  matrix  of  a  non-oriented  graph, 
there  are  four  methods  of  testing  such  a  matrix 
at  present.    Une  of  these  methods  is  modified 
sueh  that  xe  can  test  whether  a  given  aiatrix  is 
a  fundamental  cut-set  matrix  of  an  oriented 
;  r  a  p  h .     Author 
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■P-      in<l.      illus.      lables,      '        refs. 

'  nr  1  as  s  I  f  i  ed    report 

D^^:HIPTUHs:    -Functions,  •Probability,  Taylor- 
'•TIPS.  Intpyral  transforms.  Tables. 
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PH;S(  IPl.t  OF  LEAST  SyiARES  IN  OVtl!(  (;-j|ISG  S\S- 
TtMATK  tRKUHS, 

t).*  A.  t.  Bolotin.  Sep  ..,  'p.  ^  refs.   Trans,  no 
•••  from  Isvesti.va  \isshikh  I  r  h  e  b  n  i  k  h  Zavedeniy 
-jidHl  ii.-ode/iya  I  Aero  f  ot  05  .-mka  ..  :  p  p  .   i--... 

Iriclassified  report 

t^FS(  HIPTORS:   •Analysis  of  variance.  •Least 
Sjuares  method,  •Errors,  I'SSR. 
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Final  rept.,  1  Sep  60-31  Aug  61, 

by  Charles  E.  Rickarl.  31  Aug  6l .  2p. 

(Grant  Non r ( G) 0001 2-60) 

Unclassified  report 

DESCRIPTORS:   'Groups  (Mathematics).  •Algebraic 
topology.  Functions. 

AD-285  25i      Div.   15   32 
(TISTP/MS)  OTS  price  $8.60 

Thomas  J.  Nation  Research  Center,  Yorktown 

Heights,  N.  Y. 

HIGH-SPEED  DOCUMENT  PERUSAL. 

Final  technical  rept.,  1  Apr  61-1  Apr  62. 

by  M.  Kochen,  C.  T.  Abraham  and  others. 

'    May  b2,  96p.  incl.  illus.  table,  refs. 

(Contract  AF  A9(638)l062) 

(AFOSR-2817)  Unclassified  report 

DESCRIPTORS:   'Information  retrieval,  "In- 
dexes. •Mathematical  computer  data.  •Mathe- 
matical logic.  •Documentation.  Autoaatic. 
Reading.  Sampling.  Sequences,  Hunan  engineer- 
ing. Machine  translation.  Coding.  Matheaatical 
analysis.  Computers.  Reading  machines. 

Th  is  report  i  no  ludes : 

A  SAMPLING  PROCEDURE  FOR  CLUSTERING  SIMILAR 

DOCUMENTS,  by  C.  T.  Abraham.   Dec  61. 

TIME  ESTIMATION  IN  BOOLEAN  INDEX  SEARCHING 
by  E.  Wong.   Dec  61. 

AN  ENGLISH-LIKE  EXTENSION  OF  AN  APPLIED  PREDICATE 
CALCULUS,  by  H.  Bohnert.   Feb  62. 

AFOSR  support  led  to  the  accomplishment  of  five 
results  concerning  the  possibility  of  high-speed 
document  perusal.   These  are:   derivation  of  a 
formula  for  the  average  time  to  search  an  index; 
algorithms  for  translating  English-like  sentences 
into  logic-like  sentences;  development  of  effic- 
ient techniques  for  grouping  similar  texts;  im- 
plementation of  a  high-speed  automatic  dictionary 
lookup  procedure;  and.  construction  of  conputer 
programs  for  constructing  representative 
abstracts  and  index  terias.   These  constitute  some 
first  steps  toward  experimentally  deaons t rat i ng 
the  feasibility  of  a  cooperative  aan-aachine 
system  for  high-quality,  high-speed  perusal  of 
large  document  collections;  also,  toward  solving 
some  of  the  basic  1 ogi co-1 i ngu i s t i c  problems  in 
the  way  of  more  completely  automatic,  high- 
quality  perusal.   (Author) 
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Naples  U.  (Italy). 

ASYMPTOTIC  CONVERGENCE  OF  RENORMALIZED  PERTURBA- 

TIVE  EXPANSION, 

by  E.  R.  Caianiello..   3C  July  62,  7p.  b  refs. 

^Technical  note  no.  8) 

^Contract  AF  6l(052)^3ii) 

Unclassified  report 

DESCRIPTORS:   eSeries,  'Integral  equations. 
Integration. 

It  is  proved  that  the  renorraalized  perturbative 
expansions  of  propagation  kernels  in  configura- 
tion space,  for  finite  space-tine  volume  of  inte- 
gration, are  asynpto t i ca 1 1 y  convergent  in  the 
sense  of  Poincare,  if  it  is  assuaed  that  the 
kernels  themselves  are  continuous  functions  of 
the  expansion  paraneter  in  a  neighborhood  of  the 
value  of  the  paraneter  for  which  the  expansions 
are  made.   (Author) 
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BALANCED    INCOMPLETE    BLOCK    DESir.vs    KSQ    ABE!  IAN 

DIFFEIENCE    SETS. 

by    H.     B.    Mann.       Aug    •-,     "'p.     '    refi         Ba-hen-- 

ical    note    ao.     26'';    Rept,     no.     D'-^.- 

I'nclnssi  fieri     r>*P'>rr 

Also  available  fron  'he  nuihor 

DESCBIPTORSi        'llntrix     algebra,     •(,r)up5       «  i  •  "  • 
aatlcs),     laeqyalities,     Pnlynnmials. 

A    new    representation     of    balanred     inromp'.  e-p 
block    desigas    In    terai     of    p>-rmu'a'ion    m»'  r  .  r  >■  s 
Is    givea.       This    analysis     is     concerned    wi'h     'h-- 
study    of    Abellaa    difference    sets.       The    analysis 
coatalas    several    new    resulii     'ogether    w  i  '  >-     i 
f e  1  f-coa t a  1 aed    exposition     nf    kn^wn     resal's 
(Author) 
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•Binomials,  Integrals. 


Ke.urrenie  formula  for  the  second  inverse  monents 
111  the  positive  liinoniial  variable  was  derived. 
The  method  of  obtaining  recurrence  formulae  for 
Its  hijher  inverse  moments  was  indicated.   The 

umulative  rounding  error  propagated  bv  using 
:htse  formulae  recurrently  was  considered. 
;fuunds  for  the  propagated  rounding  error  were 

h  I  a  1  n  e  i)  .    By  i'omp,iring  some  of  the  moments 
-■valuated  hy  the  use  of  recurrence  formulae,  with 
;  1.-  true  v.ilues,   it  is  noted  that  the  rounding 
error  involved  in  the  first  two  inverse  moments 
•li.  he  at  most  one  unit  un  the  last  decimal 
,  .  Hc  •■     and  the  error  will  be  practically  zero 
■hen  p  IS   large.     Author 
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A-'Hl  O2-850)  Inclassified  report 

i'ESCHIPTOKS:   •  Mu  c  0  s  a  c  c  h  a  r  1  d  ^s  ,  'Polyaers. 
•Holecular  weight,  "K r a c  1 1 o n a  1 1 0 n ,  Chroaalog- 
raphir  analysis.  Viscosity.  Complex  coapounds. 
'hondroitln  sulfate.  Solubility,  Eye. 

Txo  poiyanionic  materials,  keratan  sulfate,  a 
i ■  . 'osaminog 1  yean  from  bovin  cornea,  and  sodium 
po  :  , ac r V  ;  at e  .  a  synthetic  polymer,  were  frac- 
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jA^AffAM^-ornr^^"  °'    ACETYLCHOLINE  ON  THE 
MAMMALIAN  MOTOR  END-PLATE 

fi«il    .tecliiicil    rept. 

by    Stepfceo    Tke.leff.     '15    Aug    62.    5p.     12    ref, 

(Contract  AF  6l(052)l06)        •  =P   '^  rer*. 

Uncltasif ied  report 

DESCRIPTORS.   'Ne «r«a«,c«l .r  lr..,.i,sio. 
Cheaoreceptor*.  Mujcle*.  Maaaal*.  Ma. 

Acetylcholiae*.  Di, eases.  Pkysiology   * 
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ino^L^*^*^"*^"^  '^^    RUSSIAN,  CENTRAL  AND  EASTERN 

EUROPEAN  AND  CHINESE  LITERATURE  IN  MEDICAL 

ENTOMOLOGY. 

Annual  progress  rept.,  1  Feb-30  Sep  fc2 

by  George  Anasto*.  30  Sep  62,  ^p. 

^Contract  DA  ^9-1 93-ad-2238 ) 

Unclassified  report 

DESCRIPTORS:   'Indexes,  •Catalog*,  -Insect* 
•Diptera.  Medicine,  Tran* 1  at i on* .  Eurooe 
USSR.  China.  urope. 

Progress  1*  reported  on  (1)  the  preparation  of 
an  index  catalogue  of  references  in  aedical 
entomology  froa  Ruasia.  Eastern  Europe  and  China 
v2j  tranalation  of  article*  of  general  intere«t  ' 
to  medical  entoao logi , t * .  and  (3)  the  preparation 
of  a  Russian-Engli*h.  Engli.h.  Russian  gloa.ary 
°>i    nnn'l    *"  «1i«=«l  .entoaology.   Approxi  aatel  y 
25.000  Keysort  card*  froa  the  current  file*  were 
sorted  into  the  fo-llowing  categoric*:   Diptera 
Tickr.  Mites.  Fleas,  Lice.  Bedbugs.  Protozoan  ' 
Disease*.  Bacterial  Di.eases.  Rickett.ial 
Diseases.  Spirochaetal  Disease*.  Viral  Disease* 
and  Uncla*«lfied  Dl*ea*e*.   The  fir«t  draft  of 
the  aanuacript  «for  the  Diptera.  coaprising  2.836 
reference*,  is  coapiled  and  i*  being  edited  to 
*iandardize  the  spelling  of  authors'  naaes  and 
journal  naa^e*.   The  anticipated  date  of  pabllca- 
lion  of  the  Diptera  is  late  December  or  early 
January.   The  first  draft  of  the  tick  references 
IS  being  typed  and  will  be  the  next  section  to 
be  published.   One  aajor  translation  on  fleas  Is 
currently  in  progress,  and  two  ahorter  works  on 
ticks  are  coapleted  and  will  be  distributed 
shortly.   A  Russian-English.  English,  Russian 
glossary  of  aedical  entoaology  wa*  prepared  aad 
1*  being  standardized  again*t  exl*ting  glo**aries 
in  other  languages.   The  estiaated  publication 
date  for  the  glossary  is  in  early  1963.  (Author) 
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HISTOLOGt  UK  TMt  bl  H^.K  Al. 
HTIIAN  HKAIN  AS  PKODi  (  tU   '•  i 
by  mill**  Hair,  Kror  K-». 
Sou  r  «nde  r  .    -  -^  Aug  ■   .  ■  p  . 
i.Tei'hnicaI  note  no.  h; 
(tonlracl  AK  ^l(052)l81) 

Presented  »t  t  h  <•  S»«po«iu» 
Prolonj.  irr«iig«*<l  Aug  • 
rornJNire.  Engljn.). 
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DtbC HIPTORS  :    •Brain.   •Protons,   'H j d i o h i o I o j » , 
•Kadialion  injuri>?J.  Kjdiition  fffr-'ls 
Histology.  NervoiiJ  jyit-*".  Hiiho.oj*   P  i  ;  i 


Changes  la  tHe  Bid  brain  of  a  a^n 
radiation  were  studied  on  one  iid 
thalaaic  tract  region  by  lijn  '•"•' 
relie»e  pain.  The  nan  ais  anil 
latractabla  pain  due  to  cancer  of 
spread  to  the  axilla  and  th-  supr 
region.  The  irradlafd  region  aa 
■arcated  being  o»oid  in  shape  ail 
border.  Destruction  of  nyeiin  sN 
astrocytes  and  oligodendroglia  oc 
irradiated  region  and  io«e  tiny  p 
haenorrhages  nore  proient.  Vjcle 
collections  of  aacropnages  Mere  I 
of  the  necrosis.  Little  prolif-r 
cyles  Mas  seen  <  ■eeHs  after  irri 
changes  were  exactly  jiailar  to  l 
goats  "  and  ^  weeks  affr  irridij 
laae  dose.  Tiny,  disir-'l-,  rounl 
aecrosis  were  seen  in  nan  juJl  ro 
confluent  necrosis.  Th-y  tv  pr- 
salt  of  intersecting  be*»J  as  in- 
center  of  irradiation.    Author 
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EXPERIIIENTAL    HETOSlb     IN     "AS  '     (oil)    Kr.ri>siS' 

COMPARED    WITH    POST-K  X  t  Hi   1  ^  t    KLTu-,:-,     iN,<    mTk: 

TIONAL    KETOSIS. 

Aaaual     progress     rept.     no.  h-b-'        S'-p 

by    Robert    E.     Johnson.  st-p    •-.  p.     tar. 

ref  s  . 

;Coniract  DA  ^  •- '  ■<  *-«d- .  -  . 

iiiclaS5ifi»"'l  f-porl 

DESCRIPTORS:  •Alkalosis,  •txer  is--.  'Hio  ir-m- 
Istry,  •Exposure,  Ban.  I  piape  r  a  l  u  r  >•  .  Hater,  «e- 
taboliSB.  Nutrition,  t  1  e  c  t  ro  1  y  t  •■  s   Physiology). 

Reports  that  the  severity  of  the  po s t -e x e r .  i > e 
ketosis  induced  by  walking  is  decrease d  by  ^ 
wars  en»lronBe»t  and  a  negative  water  balanre. 
acting  i  adependen  t  1  y  .  were  investigate.!.   tight 
young  laen  walked  ten  Biles  on  a  treadnii:  jnd 
rested  thereafter  for  six  hours  without  ening. 
The  batal  and  recovery  temperatures  were  »epi 
at  25    C.    la  three  different  walks  the  teapera- 
lurei  were  kept  at  8.  Zi  ,     and  i    C     r  e  i  pe  cl  i  v '^  :  y  . 
Ketosis  aas  geaerally  greater  after  the  'coo; 
■  alks'  than  after  the  'warn  walk.'   Aft-er  noder- 
ate  proloaged  exercise  there  is  a  general  cata- 
bolic  reaction  that  p.ersists  for  hours,  as  ^ulg-'l 
by  the  proportion  of  energy  derived  fro«  protein. 
carbohydrate  aad  fat;  by  the  ketone  bodies,  non- 
•tterlfiad  fatty  acids,  glucose  and  lactate  in 
the  plasaa;  and  by  the  ketone  bodies,  titralable 
acidity  and  total  nitrogen  in  the  urine.   Auinor 
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Arctic  \-  '     Ti-licai  Lab..  Fort  Walnwright. 
Alaska. 

tcKECT  OK  LULU  ACCi. I M u  : .i s  ns  ,;rA«;s  i 

■  tTABOLlSII. 

by  Edith  Port-r  ml  !■  .      Hasor-     Ha*  ■•.   ^p. 

Incl.  tables,  refs.     ■i-pt.   io.   AA.   TDK  •■-. 

(Proj.  8237-ij^;  In  co  ..;,,- r  1 1  i  .  n  «  i  1 1  Tuits  r. 

School  of  Medicine.   Boston.   H.ss.,   i.ntrirt 

AF  41(657)321) 

Unc  1  a  s  s  1  f 1  -  !  r -po  r  t 

DESCRIPTORS:   'Pxposjre,  '^itaniin  A.  •(■ood. 
Liver   Laborat'iTv  ir\  -,  tn  \  i  ,    lonsunpiion. 
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A    nTijoy  of  the  LiPiii.KNii     :sn:n;ri."n    kki  mas  i  sus 

:  Mj  I  r  KD  HI  FAST  IN'., 

r  .  t. .  Ha  ^  '  r  o  .      K  ,   h  n  r  r-  n  .   h  n  0  K  .li  t  h  I'o  r  t  '■  r  , 

W  H  .  -U  ,     '.  8 p  .  I  I  1  u  s  .  tables,    -'  refs.   H  .■  p  t  .  n  u  . 
VA    TDR  rjl-^Sj 

r'  r  o  J  .  8  t  1 ''  -  ^  i  ;  In  cooperation  «  i  ;  ft  T  j  1  '  .   . 
^■nool  of  Medicine,   Boston,   Ka^^      i'ltr.Hit   A^ 

4l(t)57)32l) 

I  n  c  1  .1  s  s  1  :  1  ■■  !  r  ••  po  r  I 

D  E  SC  K  I  H  r  1 1  K  ^  ;         •  ,    1  p  1  .1  s  ,      •  S  I  a  r  V  I  !   1    '  n  ,      •  t  n  /  y  ra  e  5  . 
•Liver,      Stimu-ation,      innibiti'in,      laturatorv 
aninas.     .fiiifteniistrv.     ,Syninfsis. 
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A  f  ,   ■  I        A  •■  r  I  me  ,1  1  I-  a  ;     .  a  I  .  ,     f-  'j  r  t     »(  a  i  n  w  r  1  j  h  t  ,     Alaska. 
►ATTr     Ali;i     dhrAWil    1  Sd    1)1  H  IS(.     MiHtP  INtPIIKINE 
;NDl(Kb     TMKKUdl.KSh.Sl  S     IS     TUfc    I  Ul  U     ArCLIMATIZtD 
KAT  . 
by     .John     1'        M  a  n  n  o  n     a  n  1     Anna     1  .      I  a  r  s  o  n  .      May     '  ^  , 

p.      inl.      li.us.      tabi'-,         -'     refs.         Kept.      no. 
AA:     TDK       •-^- 
Proj.     3237-02, 

I  n  r  ;  a  s  s  1  f  1  e  rt     report 

Dh.-yi   K  ;  l'T(;KS  :        •  t  p  i  n  e  p  ft  r  1  n  e  .      'hxposure,     'Heat 
p  r  o  d  u  0  I  1  |>  n        •!  1   i  1  o  j  <      ,      •  t-  a  t  t  j     acids.      Liver,      H  o  d  v 
teraperatjre,     iix.ygen     (unsuraption.     Metabolism. 
Lab  orator,     ani-njls,      Vlusiies,      Hiorhemistrv, 
Oxidation. 
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The  biochenical  mechanisms  underlying  norepine- 
phrine- i  n  d  u  c  e  ,1  t h er mo-genes  1 s  and  the  possible 
re.aiionship  of  tftis  hormone  to  nonshivering 
Ihermogenes  1  s  »  .•  r  e  1  n  v  •■  s  t  i  g  a  t  e  d  in  c  o  1  d- a  c  c  1  i  ma- 
tizcd  rats.    An  intravenous  infusion  of  "-non- 
repirephritie  cdus.-d  a  marked  fai!  in  the  Respira- 
tory Quotient,    in  ill  eating  ,i  predominance  of  fat 
oxidation.    (o:d-dci:im.iti/eil  animals  had  higher 
liver  and  iiloo.l  levels  of  n  o  n  e  s  t  e  r  i  f  i  e  d  fatlv 
acids   NthA   than  conlro:  animals,  but  nonrepi- 
ep>;rir;e  1  ■!  !  u  s  1  0  n  s  raised  blood  StFA  to  the  same 
'■•'■■  ''   '""'  groups.   (old  acclimatization  was 
d>su.i,ited  »iih  an  increased  capacity  to  turn 

0  y  -■  r  S  h  H  A .  as  indicated  by  an  elevated  capacity 
:  I' t  the  ox  Illation  of  N  £  (■  A  in  the  liver  tissue 
dcl  inireased  sensitivity  of  epididyraal  fat  to 

1  •r.-p  inephrine-induced  release  of  SEKA.   Con- 
■icuous  men  su  r.-men  t  s  of  respiratory  gas  exchange 
:.ring  acute  c ,,  ;  d  exposure  ^ -,  and  -''  C   showed 

:  ■  •  lie  sp  1  r  ,)  t  0  r  V  yuoiient  to  be  reduced  only 
;-rinj  th.-  transition  stage  from  a  loner  to  a 
higher  metabolic  sfadv  state.   Norepinephrine 
IS  not  the  sole  m.Jiator  of  no n - s h i v e r i n g  therrao- 
genesis.   Hath.-r   it  probalily  acts  through  a 
»l  1  mu  1  at  1  or-  i,  !   ',  i.^.,  me  t  ,.  i,i,  .  i  s  i«  to  rapidly 
1  n  c  r  ■  a  s  c-  t  h  •■  ',  ,■  a  t  production.    .Author, 
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Arctic  Aeromedical  Lab..  Fort  Wainwright   Alaska 

INFLUENCE  OF  P!!!OR  COLD  t\POblKE  ON  PEKlPHtKAl 

VASCULAK  REACTiDN  UN  KAHHII  tAH  INDICEl)  H^ 

COLD  EXP05IH1-  , 

by  N.  Hond,,,  W .  V,  Judy,  and  L, 

Hay  d2.   'n  .   i,nc  1  .   i  1  )  us  .  tables 

TDK  01-50; 

!n  1 "operation  with  kentuckv  I 
r  a  c  t   A  K  ..  ■   '  ^  -   :  •  • 

Inclassified  report 


D .  Carlson. 
Kept.  no. 
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DESCRIPTORS: 

•Exposure 

•  ii  1  0  0  d 

vessels, 
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Ear 

Const  ri  c t  ion. 

The  influence  of  prior  cold  exposure  on  vasocon- 
striction induced  by  abrupt  cold  exposure  was 
studje.-l  ir  ••■..  rabbit  ear.   Dutch  breed  rabbits 
■'■■■''  I''!-'.    ..i.Iy  caged  outdoors   naxinum  lerapera- 
'•"■e.  .-    .  ."-;"imu™,  -"  C;  average,  •;.<<  c;  and  a 
-ontro  1  gr"up  was  kept  at  2'-  C  over  a  five  month 
,'riod.   Three  groups  of  New  Zealand  rabbits  were 
:.yided  to  be  exposed  to  ."■  C,  ■  C,  and  -"  C  day 
f-i  .   C  night  temperatures.   Rectal,  ear  and 
tiouy  surface  temperatures,  heat  loss  from  the  ear. 
and  blood  flow  in  the  ear  were  recorded  at  2", 
^"'1  ■  '•    '"  general,  at  .■  and  ."■  C  there' 
difference  between  the  groups  of  rabbits. 
••'.er  one  nour  exposure  to  '  C.  outdoor  and  '  C 
.'.ps  had  a  low  blood  flow  to  the  ear  and  had 
Uecline  in  rectal  temperature.   Other  groups, 
however,  had  a  decrease  m  rectal  temperature 
-;gher  ear  blood  flow.   After  •  ..    to  18  hours 
■*;  sure  to    (  ,   rectal  temperature  returned  to 
r.jinal  values  in  the  .'■  C  animals;  blood  flow 
•'  ihe  ear  decreased  slightly.   Ear  blood  flow 
•r  outdoor  and  ■  C  rabbits  increased  during  this 
i'-riod.     Author 
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^rtic  Aeromedical  Lab.,  Fort  Wainwright   Alaska 
'riK  PROPERDIN  SYSTEM  IN  HOST  RESISTANCE, 
:»  Kred  Miya,  Hilliam  Wu,  and  Stanley  Marcus. 
^^''  ■'•   ''P-  incl.  lllus.  table.  '28  refs   Jiept 

-c .  AAL  TDK  ' ;-^ ' 

^Toj   {»,..■-•.;  In  cooperation  with  L'tah  U., 
5ait  Lake  City.  Contract  AF  /."  i ':  5"  ,  :•  i  :  , 

Inclassified  report 


MEDICAL  SCIENCES  -  Division  16 

DESCRIPTORS:   •Properdin,  •Bibliography.  Im- 
tnunology.  Literature.  Analysis.  Separation. 
Infections.  Virus  diseases,  Cancer,  Radiation 
effects.  Zymosan. 

Evidence  is  reviewed  through  I960  that  supports 
the  existence  in  mammalian  sera  of  the  serum  pro- 
tein fraction  named  properdin.   Characteristics 
of  the  controversy  conceraing  the  distinctions 
between  antibody  and  properdin  are  reviewed. 
Methods  of  isolation  and  assay,  as  well  as  pro- 
blems related  to  assay,  are  considered  and  evalu- 
ated.  The  interactions  of  properdin  are  de- 
scribed with  various  substances,  such  as  poly- 
saccharides, divalent  cations,  complement,  and 
complement  fractions.   The  reported  effects  of 
properdin  on  different  types  of  bacteria, 
viruses,  and  neoplasms,  in  culture  or  in  animals, 
are  evaluated  in  conjunction  with  other  non- 
specific defense  mechanisms  which  have  been 
described.   Absence  of  information  of  the  mech- 
anism of  action  of  properdin  in  host  resistance 
indicates  need  for  investigation  in  this  area. 
\ Au t ho  r  y 
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Naval  Radiological  Defense  Lab.,  San  Francisco 
Calif.  ' 

THE  RADIOBIOLOGY  OF  TEETH, 

by  D.  J.  Kimeldorf,  D.  C.'jones.  and  T.  J. 
Castanera.  31  Aug  62,  55p.  71  refs.  (Rept 
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Radiation  effects,  Cells  (Biology;. 

The  literature  regarding  radiation  effects  upon 
teeth  was  summarized  and  reviewed.   Radiation  ef- 
fects upon  teeth  were  obser»ed  in  i  variety  of 
species  including  man.   Where  sufficient  data  are 
available  to  form  a  Judgmeot  it  appears  that  the 
pattern  of  alteratioa  is  similar  among  species. 
The  effects  are  dependent  upon  exposure  factors 
and  the  stage  of  tooth  development  at  the  time  of 
irradiation.   If  the  dose  is  aassive,  the  effects 
aiay  also  involve  damage  to  the  tooth  supportive 
structures.   Radiation  alters  or  destroys  those 
odontogenic  cells  which  are  actively  proliferat- 
ing and  differentiating  at  the  time  of  exposure. 
If  irradiatioD  occurs  before  the  formation  of 
hard  tissues,  it  may  destroy  the  tooth  bud.   «•- 
diation  at  •  later  stage  in  deTelopaent  may  alter 
differentiation  or  arrest  further  growth.   The 
severity  of  the  effect  it  dependent  upon  the  ra- 
diation dose.   Mature  tooth  itructurei  are  af- 
fected primarily  by  relatively  large  doses  al- 
though histologic  evidence  of  damage  in  growing 
teeth  of  rodents  may  be  detected  with  25  r  of 
X  rays.   The  patterns  of  injury  and  regeneratioB 
for  the  various  tissues  of  the  tooth  are  present- 
ed.  In  terms  of  radiobiological  mechanisms  it 
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Th 1 1  rept .  i  ac  1  ude  s  : 

THE  PROBLEM  OF  THE  EFFECT  OF  SOLASODISE  ON  THt 
BIOELECTRIC  POTENTIAL  OF  THE  CEKEBHAL  COKTtX 
by  Kh.  I.  Sayfulla.  '  *•-  <     .Trans,  froa  Aierbay- 
dihanikly  ■•dltllaikly  Zhurna!   Axerbaydzhan 
■•dical  Jouraal}  Baku,  No.  «,  pp.   ■'-2^,        ■it>2) 

THE  SECOND  ALL-UNION  CONFERENCE  OF  SlKGEONS, 
TRAUKATOLOeiSTS.  AND  ANESTHESIOLOGISTS  IN  TMt 
CITr  OF  BAKU, 

by  Z.  1.  laaedov  and  0.  k.  Alnev.  19C>2  vTrani. 
froa  Azarbaydih aa I k I y  Meditsinskiy  Zhuria.   Azer- 
baydzhaa  Medical  Journal   Haxu,  No.  .. ,  pp.   •-'- 
105.  -ibZ) 

Solasodine  in  0.'  ag.  kg  doses,  in  single  i n- 
dactioai,  activates  the  biopotentials  of  the 
earebral  ca/tex.  Mg   ■   "g  kg  soiatoJine  indution 


by  •-  ^e   th  and  '  th  day  changes  the  bioelectric 
activity  of  the  cortex  la  relation  to  the  initial 
jrojn'l  of  lie  fcEO.    Single  and  aultiple  induction 
'f  s>)iasodine  in  doses  of    t»g  kg  decreases  the 
elecTriL  .ictivil»  of  the  dnimai  cerebral  cortex. 
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■ash  water,  is  operationally  the  most  advanced. 
Nevertheless,  no  process  has  been  developed  that 
IS  fully  operational  at  this  time.   (Author) 
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lables,  refs. 

(Contract  DA  4  —  '  '.--md 
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1  1  lus 


■2.  16) 
Unclassified  report 


DESCRIPTORS:   'Mn i h ema 1  1 c a  1  analysis,  •Hallu- 
cinogens, •Phnritac  ol  ogy  ,  •Behavior,  •Toxicity, 
•Dosage,  •Time,  Laboratory  animals,  Chlor- 
proaazine.  Lysergic  acid  derivatives,  Aquatic 
animals.  Cancer,  Drugs,  Swimming,  Cannabinols 
Temperature,  Man.  Equations. 


ib. 


This  report   includes: 

THE  BIOLOGY  OF  WATLR  TOXICANTS  IN  SlBLETHAl 
I 0N( ENTRATIONS,  by  Charles  G.  Wjlber. 
incl.  illus.  tables. 


SOME  THOLGHTS  ON  P S YC HOTOGENI C  DRIGS, 

b\  (harles  G.  Wilber.  i^t;   '•  n 


-8p. 


THE  EFFECT  Oh 
SWIMMING  TIME 

b  V  (harles  (.  . 
iicl.  tables. 


LYSERGIC  ACID  DIETHYLAMIDE  ON 
IN  ALBINO  MICE, 

Wilber  and  J.  A.  Burke.  ''->t2 


'  'ntenis:   The  effects  of  drugs  on  physical  per- 
formance in  animals;  The  biology  of  water  toxi- 
cants in  sublethal  r nn c en i  r a t  1  on s ;  Some  thoughts 
psvch otogenic  drugs;  and  The  effect  of  lyser- 
c  acic!  diethylamide  on  .swimnv*.ng  lime  in  albino 


n  n 
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.  0  n  do  n  I .    (,  t  .   Brit.,. 

MtPOTHALMlC  AND  FOKEHRAIN  AREAS  RESPONSIBLE  FOR 
(ONTROl.  OF  SECRETION  OF  THYROTROPHS  AND  ADHENO- 
'  oKTICOTROPHIC  HORMONES. 

final  sunaary  rept.,  ^  May  fc1-3C  Apr  t2, 
^.'  o.  W.  Harm.  JO  Apr  t2,  "Cp.   •  refs. 
(  ont  ract  AF  f  T  (052)^54) 

Inclassified  report 

UESCHIPTORSi:   •Hypothalamus,  'Pituitary  hor- 
mones. 'Secretion,  'Acth,  'Thyroid  hormones, 
'ontrol.  Testes,  Hormones,  Blood  chemistry, 
Weasureraent,  Nervous  system.  Feedback,  Testos- 
terone, Stimulation,  Electricity.  Estrogens. 

Projects  concerned:     '   The  coqtrol  the  hypo- 
thalamus exerts  over  thyrotrophic  hormone  secre- 
tion from  the  anterior  pituitary  gland,   .C;  The 
Jevelopaenl  of  an  assay  aethod  for  measuring  the 
'  oncent rat  I  on  of  thyrotrophic  hormone  in  blood, 
•nd  the  application  of  this  aethod  to  several  of 
the  other  individual  projects,  v'.  The  humoral 
aechanisa  by  which  the  hypothalaaus  controls  the 
Secretion  of  thyrotrophic  horaone  from  the  an- 
terior pituitary  gland,   „;  The  humoral  mechanism 
->  which  the  hypothalamus  control  the  secre- 
tion of  gonadot roph i c  horaone   Luteinizing  hor- 
■^f"*  .       The  effects  exerted  on  the  mature 
central  nervous  syitea  by  the  feed-back  action  of 
jonadal  horaones,  and  (  f;  )  The  inductive  or  organ- 
iiing  effect  -exerted  on  the  immature  central  ner- 
»uus  system  by  the  feed-back  of  gonadal  hormones. 
Author 
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(TISTB/SAT)  OTS  price  $1.60  ^ 

Army  Environmental  Hygiene  Agency,  Amy  Cheaical 
Center.  Md. 

SEROLOGICAL  AND  VIROLOGICAL  STUDIES  OF  ARTHROPOD- 
BORNE  ENCEPHALITIS  IN  THE  CHESAPEAKE  BAY  REGION 
Final  rept..  1  July  61-31  Aug  62, 
by  Frank  G.  Favorite,  Harland  W.' 
and  Donald  R.  Whitehead.   31  Aua 
illus.  (Rept.  no.  RCS-MEDDH-288 ) 
(Proj.  6X61-01-001) 

Unclassified  report 

DESCRIPTORS:   •Encephalitis  viruses.  "Equine 
encephalomyelitis.  "Virus  diseases,  •Microbiol- 
ogy. •SeruB.  Blood.  Antibodies.  Mosquitoes. 
Epidemiology.  Birds.  Collecting  aethods, 
Reptilei.  Maianals.  Ticks.  Insects. 

This  study  was  designed  as  a  year-round  lurvell- 
lance  prograa  for  the  detection  of  Eastern 
encephalitis  yirui  In  the  upper  Chesapeake  Bay 
Region.   Huaan.  equine,  and  avian  outbreak!  of 
eastern  encephalitis  had  occurred  t,o  the  north 
of  the  study  area  (New  Jersey  1959)  and  to  the 
south  (Maryland  1959-1960).   Since  1 nvei t igat ions 
of  these  outbreaks  were  necessarily  ex  post 
facto,  the  questions  of  virus  origin,  node  of 
transaission,  and  vector(s)  reaain,  by-and-1 arge . 
unanswered.   Collections  of  bird  bloods,  other 
animal  bloods,  and  engorged  and  unengorged 
arthropods  exceeded  the  laboratory's  capability 
for  routine  processing.   This  operation  was 
intended:   (a)  to  determine  the  incidence  of 
arbor-vi reala  within  probable  host  populations 
and  i,b)  to  store,  frozen,  a  year-round  saapling 
of  probable  arthropod  vectors.   Thui.  if  an 
outbreak  occurs  in  the  vicinity,  a  careful 
laboratory  examination  can  be  accoapl i s hod  on 
specimens  collected  when  transmission  related 
to  an  outbreak  was  defind  in  time.   Precipitin 
testing  of  freshly  engorged  arthropod  speciaent 
for  determination  of  host  also  was  planned. 
Antisera  to  proteins  from  various  animals  were 
to  be  prepared  in  rabbits  or  other  suitable 
hos t .   (Author) 


AD-285  329 
(TISTB/SAT) 


Div.   16 
OTS  price  $2.60 


Aerospace  Inforaation  Dlv..  Washington.  D   C 
SOVIET  MANNED  SPACE  FLIGHT  INDIVIDUALS  AND 
COMPONENTS  OF  THE  USSR  SPACE  COMMAN  SYSTEM 
^BASED  ON  SOVIET  OPEN  LITERATURE  1961-1962). 
t2  Sep  b2.  25p.  incl.  Illus.  70  refs.  (AID  rept 
no.  t 2- 129) 

Unclassified  report 

DESCRIPTORS:   "Space  flight.  •USSR. 
•Astronautics,  Research  program  administration. 
Training.  Literature,  Manned,  Personnel. 

This  report  contain*  information  on  the 
personalities  who  have  been  described  or 
mentioned  in  connection  with  the  Soviet  Banned 
ipace-flight  program  in  newspaper  articles  and 
periodicals  published  between  8  February  and 
1'  April  1962.   Also  presented  is  inforaation 
on  the  cosmonaut  training  system  and  the 
analyst's  coaaents  and  deductions  drawn  froa 
the  information  used  as  the  basis  of  this  report. 
The  major  portion  of  the  data  used  in  the 
Supplement  was  found  in  a  serialized  article 
entitled  '• Cosmonauts .' •  written  by  Colonel 
Ye.  A.  Petrov  and  published  in  U  Installaenti 
in  Krasnaya  zvezda  between  6  February  and 
22  March  1962.   According  to  an  editorial 
note  which  appeared  with  one  of  the  installaenti. 
this  teriallzed  work  ii  only  a  part  of  a  larger 
article  now  being  prepared  by  Colonel  Petrov. 
(Author) 
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AO-285    39«j  Di».       '  r> 

(TISTB/AB)    OTS    prlc«    %2.-,0 

Naval    ■•dical    Field    Hejeirch    Ljd..    C»«p    lejfunr 

N.     C. 

FACILITIES  AND  PHOOHAIS. 

Sap  ^12,  "  ^p.  i  nc  i  .  1  1  :  ui  . 

Inclisiifli'd  report 

DESCRIPTORS:   •ladlcii  1  ■  bo  r  i  c  o  r  i  e  s  .  'ViIiKi, 
facilities.  •Naval  ■•dlclie,  •Navi:  rrsearcti 
laboratories,  Marine  Corps,  Naral  skore  i-stab- 
liihaeats.  Bod;  araoik,  aanufsctjring  ««t'<olt. 
Vlrai  diseases,  L'rinarr  trsct.  Infections, 
Buras,  Tkeraal  stresses,  Inslruaeniition, 
Oea  t  a  1  equ 1 paen  t . 

Tke  aisslon  of  the  Naval  Medical  Meld  Reieirch 

Laboratorjr  as  prescribed  bj  ine  C  n  i  e  f  of  "<«va: 

Operatloa*  and  as  stated  in  c H e  Ha«ic  Nival 

Cstabl  1  skaant  Plan  is  to  conduct  reisarc'i.  ,je- 

volopaeat  aad  testiag  in  the  aedicil.  d-nca! 
aad  allied  sciences,  "Ith  particular  eapijsis 

•  a  probleat  of  field  aad  aaphibloijs  aedicine. 

Tka  varioas  dapartaents  and  their  respective  inks 

•  ad  require  aents  are  listed.    Authrir 

AD-285  54^      Dlv.   ■  o 
{TIST8  m>)    OTS  price  1 1  . 'xT 

Aray  Proatketics  Research  Lab.,  Baiter  «eerj 

Aray  Medical  Center,  Mashlngton,  U.     i 

ADAPTOR  FOR  RESUSCITATION  APPARAT'b. 

■  apt.  for  Aug-Sep  o<\ 

bj    Carl  A.  Nielsoa.   Sep  •■  2 ,       ..p.  im-:.  iijjs. 

(Teckalcal  rept.  no .     '2'* 

(Proj.  6X5'-^-0'-OC '-0,; 

Unclassified  report 

DESCRIPTORS:   •Respirators,  Desijn,  Medial 
equipaeat.  Adapters. 


Aa  adapter  or  connecting  aechanisa  betaeen 
trackaostoay  tubes  of  current  aanufacture 
otkor  aleaeats  of  tke  resuscitation  appara 
■••d  duriag  the  eaergency  transport  of  pat 
froB  tke  site  of  the  accident  to  the  treat 
caattr  aas  developed  ahlch  satisfied  tie  f 
lag  J  criteria:   v',  adaptable  to  each  siz 
trackeostoay  tubes.  .^       $e  1  f -  $ uppo r t i n j ,  a 
cure  in  its  attachment,  re.juirinj  no  exter 
aid,  and  ,*;  aaenable  to  the  teaperatures 
eouatered  during  sterilization  f)v  autocijv- 
■itkout  distortion  or  destrjction.     Aatnor 
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Bio a« dical  Lab.,  Aerospace  Medi-al  Jiv, 

Patterson  Air  Force  Base,  Ohio. 

PHONOCAHDIOGRAMS  OK  rOINr,  AUILT  MAtAi  A  I 

Fiaal  rept.,  May-July  ''  on  B  i  o  lae  c  h  an  i  c  j  , 

AarospaCe  Operations. 

by  F.  R.  Robinson  and  H.      Haalin.   J.ine  < 

6p.  incl.  illus.  tables,     ref,. 

(Proj.  "'2  3';  In  cooperation  «ith  Ohio  Stat 

Co  1 uabu  s  > 

(UL  TDR  '52-r)2)  Un  c  1  a  s  s  i  f  1  ed  report 


DESCRIPTORS:   •Cardiographs,   •£  1  ec  t  ra  c  a  r  d  i  ,)  g- 
raphy,  Laboratory  aniaals,  Priaates.  Mean. 
Sound . 


Pkeaocardiograas  were  recorded  and  analyzed 
tkirteen  healtky  aacaca  aulatta.  Lead  aVK  e 
t  roea  rdi  ogr  aas  and  ph  onoc  a  r  d  i  o  j  r  ans  m-'f  z  "•  r 
slau 1 taaeous 1 y .  Mean  values  and  ranges  for 
felloaing  paraaeters  nere  analyzed:  HR  inte 
PR  interval,  duration  betaeen  onset  of  P-nav 
•ad  onset  of  first  heart  sound,  duration  bet 
oaset  of  QRS  and  onset  of  first  heart  sound, 
ration  of  first  heart  sound,  nuaber  of  vibra 
la  first  keart  sound,  duration  of  nechanica. 
tole,  duration  of  second  heart  sound,  nuaber 
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vibrations  in  second  heart  joj.il,  duration  of  ae- 
chani.a.  dlast..  .r.    The  first  >iejrt  sound  had  a 
aejn  duration  of      '„  second  ■itn  a  aean  fre- 

;■'"'      •      ''  ^s.         Th-     ser.ind     he^rt     sound     which 

»*^      .o»er     In     mjnitude     jn.)     duritiin     >ia.l     a     aean 
djra".  ;)n     of     L.         -'     s-i',Td     «it1      i     nr  ^  n     fre.juencv     of 
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I'SIM.     AUJiSTAHlk     HK  I  ■    TEfHMylE. 

><  e  jj  •.  .      for     i< .-  t     •      -  Aug     '  .  . 

by  T.  J.  rtus'iev   M,  J   Or. USUI  and  others. 

Aug  62.   p.    T-r-nniral  rept.   lo.  6220, 

(Proj.  '^)^^7-'."-:Jo•-o^; 

Inclassified     report 

'Jt^i  H^.^>^^JH•^  :  •Artlficla:  liibs.  Prosthetics. 
A.upjtatl  'n  stJiips,  Medina;  e.jjipnent.  L)  e  $  i  g  n  , 
'   a  s  t  1  n  J  . 

A     •a>'-taliinj      j'-vice     aa^     fab  rivaled     «hic-h     is     to 
be     jsed     in     'iiinj     impressions     of     ariove-knee 
stjips     and     in     :  ^  ■■     ronstrjc'tion     ol      >o:t     end     total- 
contact     sor«^ts     for     above-knee     prostheses.        This 
device      IS      J  s  e  d     to     hold,       in     proper 
relation     to     ;i^     i'.  j^p,      j     ^eriej      ii 
bri-as     ■",  in      ir- 
A  u  t  1  )  r 


position     in 
jflp,      i     ^'eriej      if     a.ljustable 
average      jjadri  lateral     shape. 
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^-"^  *-■■•:  I        Sciences    Lab.,     Aerospace     M-dial     Div., 

•  r;jn"-('a'.  terson     Air    Force     Base,     Ohio. 
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Advanced  bystemv. 

'jy  Leroy  U.  Pijj  jnl  ai..iati  N.  K-ma.   July  o2, 

l^p.  incl.  lllus.  tables.  '  refs. 
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(MRL  TDR  02-74;  Unclassified  report 

D  E  -■> '  R  :  P  r  n  1  :    '  •  .  \  u  i  '.      ^  c  J  1  ;  .  .   »  e  1  j  h  ;  ;  p  ,  ^  n  e  s  s  . 
Acre,  -r  It  in.   -jtrejj    Phvsio.ojY  .   T--^t 
e  q  J  1  p  11  e  ,1  t  , 

Tie  iried  K  )  r  c  .■  N  iision  T  e  ,  t  ■•  r  ,   fitted  with 

nerjerboard  targets.  ■•  a  s  used  in  tests  of  visual 
a-uit,  under  viewing  conditions  involving  various 
coablnations  j '     gravity  effects.   Twenty -four 
Subjects  were  te^ted  for  left,   right,   and  binocu- 
lar acuity  of  near.ani]  far  vision   in  each  of  four 
bod»  positions:    standing  upright,   prone,   supine, 
and  inverted  upright.    The  latter  condition  ef- 
fective* produced  -■  (,  acceleration.    Intercoa- 
p»r;ions  of  scores  froa  these  positions  fora  the 
tasis  for  useful,  generalizations  concerning  the 
effects  on  visua:  acuity  of  various  acceleration 
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their  acuity  at     ' .  .   subjects 
sent  at  -'  r.  of  approxi™atel-\ 
f<arab.-  to  the  decrement  found 
J. I  tors  at     '.  's.    Since  both  - 
■  -units   reiBov--d  froa     1..   it 
"  n  a  n  J  e  s  in  either  direction  f  r 
«c-.. ..rati  on  envlronaent  produce  .• 
vi'uai  acuity  as  i  function   f  tne 
cnanje.    Tnis  conclusion  is  supported 
)  .'   a  previous  s  '.  ^  d  ¥  of  acuity  ^  t 
a  sua..  .■)  u  t   s  t  »  t  1  5  t  1   a  ,  .  »  significant 
coapara;>.e  to  t  n  i  t  at     1.  '  s  aas  found 
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Hearing     and     (oraraunlcrftion     Idli.,      Indiana     I'.. 
H  '    ) . .  m  1  n  g  I  CI  n  . 

KIM.     Sli.NAl.b     AM)    KHhyihNCi     ISChHTAlM^     IN 
\    1)  1  roK  i     UKTtI  HON  . 

:c>inic.il  report  on  Investigation  of  Research 
toncerninj  Auditors  Detection  and  Hecognitlon 
of  Sijnal.s  bv  Human  Listeners, 

by  i.ordon  /.   l.reenberg.    .  "  Apr  •  .  ,  .."p.   incl. 
i I  I  J  s .  t  d  b  1  e  s ,      refs. 

(Con;  r,icis  AK  19vb28)2r'   and  AK    -  ■  (  „  ■-•.?) 
[EbU  TUK  '.-'S)  Inclassified  report 

UhSC  Kl  PTOK.S  :    'Auditory  perception,  Man,  Audio- 
frequency, Auditory  signals.  Auditory  thresh- 
olds. Psvcho acoustics.  Sensory  perreption. 

Thesis. 


The  cueing  signal  was  relat 
an  aid  to  detection  during 
a  single  frequency  was  empi 
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rueing  signal.  The  results 
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a  description  of  the  human 
ance.  bs  a  narrow- band  ohse 
than  b>  a  broad- hand  observ 
band  observer  model  is  supp 
sideration  of  the  responses 
frerjueniv  of  the  cueing  sig 
during  the  detection  interv 
dependent  upon  the  correctn 
identification  response.  T 
r 'ported  here  would  not  be 
reduce  a  sizeable  initial  u 

reases  in  dctectabllity,  d 
of  the  cueing  signal  were  e 
.e^s  than  '  dh.     Author^ 
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•Blood  chemistry,  'Thymus 
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Amino  arid. 


Laboratory  animals,  Corti' 
Blood  sugar. 
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by  placing  then  in  mesenteries  of  diabetic 
hamsters,  and  the  effect  of  thynectoay  on  carbo- 
hydrate metabolisn  in  normal  and  diabetic 
animals  and  on  the  growth  of  neonatal  pancreas 
transplants. 
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Author, 


of  complex  molybdenum-,  aolybdenua- 

and  tungsten-base  alloys  were  consoli- 
thp  vacuum- arc-casting  technique.   Suc- 
ttrusions  were  reallied  from  all  of  the 
c-cast  ingots.   Extrusion  constants  well 
se  of  earlier  experiments  were  measured, 
e  of  the  good  e  1  e\ra  t  e  d-t  eaperat  ure 
and  concomitant  high  resistance  to  ex- 
f  the  aaterials  studied.   Rolled  bars 
led  from  the  standpoint  of  recrystalli- 
havior.  transition  temperature,  tensile 
s  as  a  function  of  temperature  and,  to 

extent,  c r eep- r up t u r e  properties.   A 
nerglsm  was  studied  in  the  alloys  Mo  •♦• 
.-<  Zr  and  Mo  ■•■  :5<  W  ■»  "  .  ^  t  J  Ti  t-  0.'* 
he  standpoint  of  elevated  teaperature 

In  the  case  of  both  alloys,  the  car- 
nts  yielding  the  highest  elevated  tern- 
strengths  also  resulted  in  the  highest 
n  temperatures  as  measured  by  the  ten- 

An  alloy  based  on  Mo-',  C<  W,  and  con- 
.  '^i    Tl  and   .t  Zr,  displayed  exception- 
strengths  at  elevated  temperatures, 
le  transition  temperature  of  this  mate- 
however,  above  room  temperature. 
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UNETICS  OF  THE  BAINITE  REACTION  IN  ALLOY  STEELS. 
final  rept . , 
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DESCRIPTORS:  'Steel.  'B.inite.  Chemical 
reactions,  Teaperature,  Trans  format i on s , 
Reaction  k  i  net  i  c  s . 

A  study  was  aade  of  the  structure,  reaction 
kinetics  and  aechanisa  of  the  bainite  reaction 
in  alloy  steels.   The  kinetics  of  the  over-all 
reaction  are  influenced  significantly  by  prior 
thermal  history.   Tr an s format i on  is  retarded  by 
prior  transformation  at  a  higher  teaperature  in 
this  range  and  stabilization  of  the  bainite 
reaction,  analogous  to  the  stabilization  of  the 
aartensite  reaction,  accompanies  this  treataent. 
Prior  treataent  at  a  lower  teaperature  acceler- 
ates the  bainite  reaction  and  this  acceleration 
can  be  reaored  by  inserting  an  annealing  treat- 
aent in  the  bay  between  the  prior  and  the  final 
isotheraal  t r a n s f oraat i ons .   This  suggests  that 
the  acceleration  effect  results  primarily  froa 
the  ability  of  t r ans f oraat i on  strain  to  catalyse 
nucleation  of  the  bainite  reaction.   A  study  of 
carbon  enrichaent  of  austenite  and  the  carbide 
phase  in  bainite  indicates  that  there  is  a 
fundaaental  difference  between  upper  and  lower 
bainite.   It  is  suggested  that  variations  in 
interface  aobilily  are  associated  with  the  struc- 
tural difference  between  upper  and  lower  bainite. 
(Author) 
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ON  SOME  VARIATIONAL  PRINCIPLES  IN  ANISOTROPIC  AND 

NONHOMOGENEOL'S  ELASTICITY.   II.   A  VARIATIONAL 

APPROACH  TO  THE  THEORY  OF  THE  ELASTIC  BEHAVIOR 

POLYCRYSTALS, 

by  Z.  Hashin  and  S.  Shtrikaan.   June  t2.  37p. 

incl.  table,  refs.   (Technical  rept.  no.  2) 

(Contract  Nonr-55H2) 

Unclassified  report 

DESCRIPTORS:   'Elasticity.  'Cryitals,  'De- 
formation. 'Shear  stresses.  Tensor  analysis. 
Vector  analys  is . 

In  previous  papers  (AD-265  817)  the  authors 
established  soae  new  variational  principles  in 
the  linear  theory  of  elasticity  for  isotropic 
nonhoaogeneous  bodies  with  prescribed  surface 
displacements.   These  have  been  applied  to  the 
theory  of  the  elastic  behavior  of  aultiphase  aa- 
terials.  Work  is  concerned  with  the  generaliza- 
tion of  these  principles  to  anisotropic  and  non- 
hoaogeneous elasticity  and  the  establishment  of 
siailar  variational  principles  for  a  body  with 
prescribed  surface  tractions.   The  second  part 
deals  with  the  application  of  these  variationa'l 
principles  to  the  theory  of  the  elastic  behavior 
of  po  lycrystals.   (Author) 
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(Contract  NOt(i)  59-6U2-c) 

Dnclasilfied  report 

DESCRIPTORS:   •Molybdenua  ■Hoy.  •Sheeti, 
Alloyi,  Mtnuficturing  a&thodi.  Rolling  allls. 

The  neceiflty  for  carbon  in  excets  of  .020  percent 
to  acquire  ■■xlaua  unifora  high  teaperature  prop- 
ertiei  In  Mo+0.55{T1  and  TZM  ii  deaonitrated .   TZM 
forging  itock  for  Phage  II  hat  been  prepared. 
(Author) 
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TENSILE  AND  CHEEP  PROPERTIES  OF  A    -AT  TITANl  ■ 

SHEET  MTEBIAL  AT  ELEVATED  TEMPERATURES. 

Final  rept.,  Jane-Sep  *- ^  on  iateriali  Appi^iiiin 
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DESCRIPTORS:   •Titaniua  alloys.  >Skeets. 
•Craep,  •Teasile  properties.  Heal  treataent, 
Cheaical  analyils,  Deforaation,  Stresiet, 
T 1 ■« ,  Fracture   Nachanics  ,  Hechanical 
propert 1 e« . 


This  1 Bvat 1 1  gat i 0 n  aas  aade  to  deteraina  cr 
proparliet  at  elevated  teaperaturej  of  hot- 
annealed  sheet  A'''r-AT  titaniua  alloy.   Te< 
aere  conducted  at  i'-'Z ,     '     '".  and       F  on 
speciaens  cut  parallel  to  the  direction  of 
ing.   Differences  in  properties  aith  respec 
cheaical  composition  of  the  aaterlal  froa  t 
sources  mete    saall.   The  data  Includes  ulli 
tensile,  tensile  yield  strength,  and  creep 
erties  at  each  teape r a t u re .   I Itiaate  tensi 
strengths  varied  froa  '<,'.-        psi  at  rooa  t 
perature  to  oi.^CC  psi  at       f .       treep  je 
lion  be cones  ■ore  rapid  at  the  too  higher  t 
atures  indicating  that        ■'  is  cloje  to  t 
upper  useful  temperature  linit  jf  this  t  :  .  o 
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0^.^(  H  I  PTORS  ;    •'(ijaejlua  alloys,  •Thoriua 
allo»s.  •Ailhesives,  "Bonding,  Corrosion 
in.iihitioB,  roallogs,  Chroaiua  coapounds, 
Uiides,  R 1 er t rodepo  1  1 t  1  on ,  Aaodes,  Sarfacet, 
Shear  stresses.  Failure   Mechanics  ,  Elevona, 
Processing,  Tests,  Tables. 

A  proposed  eleven  aedge  design  requires  the  use 
of  bonded  aagneslua-thorlua  alloy.   The  Uoa  ft  ' '' 
treataent  applied  to  Hi- < '  aag ne s 1 ua- t h o r l ua 
alloy  protects  the  surface  of  the  alloy  against 
corrosion  and  offers  a  potentially  good  surface 
for  adhesive  bonding.   Adhesive  bonding  of 
Ooa  •'■   treated  Hk-''  aag n e s i ja- t h o r 1 u a  alloy 
aas  inveitljaled.   Froa  the  lala  obtained.  It 
is  conrludel  that  a  sstlsfartory  surfac.-  for 
bonding  with  A^-     is  produced  ahen  HK-' 
aagnesija-lhorlua  alloy  is  jiven  the  Mijht' 

'.     -  •   ^     »o;ij     end-point         Doa     •  treatment 

aaj     prlaie.l     with     tC-..      •     prior     to     ti  on  ding. 
Higher     end     point     volla-jes     ,Ui     n^.t     produir     a 
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■  ode    of    failure    of    each    specimen    vx-rt    rerorded. 
(Author) 
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properties,  Measurement,  Hardening,  Stainless 
steel,  Steel,  Titanium,  Vanadium,  Iron,  Frac- 
ture (Mechanics;,  Mechanical  properties. 

I'sing  the  dynamic  expansion  of  a  ring,  the  uni- 
form elongation  to  failure  at  high  rates  of 
strain  has  been  measured  for  seven  materials,  by 
measuring  the  change  in  grid  spacing  on  one  sur- 
face of  fractured  rings.   Values  obtained  using 
8  mean  initial  strain  rate  of  the  order  of  100C 
per  second  are  compared  to  the  values  obtained  on 
specimens  pulled  to  fracture  at  a  mean  strain 
rate  of  .30"  per  second.   The  dynamic  uniform 
elongation  to  fracture  was  greater  than  the 
quasi-static  value  for  materials  of  low  ductility 
and  somewhat  less  than  the  quasi-static  value 
for  the  materials  of  high  ductility.  (Author) 
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Steel,  Processing,  Ceramic  coatings. 

It  aas  demonstrated  that,  although  extrusion 
pressures  generally  exceed  the  normally  recom- 
mended level  of  180. GDC  psi,  a  T  section  of  tar- 
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Results  are  summarized  on  the  effects  of  plas- 
tically deforming  austenite  on  the  strength  of 
subsequently  formed  martensite  in  an  iron-31.9 
weight  percent  nickel  -  C.C17  weight  percent' 
carbon  alloy.   The  deformation  of  the  austenite 
did  not  change  the  Ms  temperature,  but  the  anount 
of  martensite  produced  upon  quenching  to  liquid 
nitrogen  decreased  with  increasing  reduction  in 
thickness.   The  tensile  properties  of  (a)  de- 
formed austenite,  {h)    martensite  with  prior  de- 
formation of  the  austenite,  and  ^c)  deformed 
martensite  (originally  obtained  by  refrigerating 
annealed  austenite)  were  determined,  and  the  cor- 
responding C.2  percent  yield  strengths  of  trans- 
verse and  longitudinal  specimens  are  shown.   The 
ductility  of  the  martensite  as  a  function  of  de- 
formation of  the  prior  austenite  exhibited  a 
striking  difference  when  compared  with  deformed 
martensite.   The  structures  of  deformed  austenite 
and  the  resulting  martensitic  structures  were 
studied  by  transmission  electron  microscopy. 
Attempts  were  made  to  measure  the  particle  sizes 
and  lattice  strains  in  the  ausformed  martensite 
1>  x-ray  line-breadth  analysis.   The  strains  in 
the  ausformed  martensite  increased.   The 
strengthening  of  the  martensite  by  ausforraing 
was  relatively  modest  because  of 
content  of  the  iron-nickel  alloy 
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Creep  property  datr  for  "■-"  PH  and  A-:^86  stain- 
less steel  alloys  at  elevated  temperatures  were 
obtained.   Test  specimens  were  cut  from  the 
sheet  material  parallel  to  the  rolling  direction. 
Test  temperatures  were:   ' "-"    PH  at  room  tempera- 
ture, b^,  8CC.  and  o"  F;  and,  A-2P6  at  room 
temperature.  12rr,  1 3  5  ,  and  •'5"C  F.   The  data 
include  ultimate  tensile  strength,  tensile  yield 
sirength,  elongation,  creep  deformation,  and 
creep  rupture  properties  at  each  temperature. 
( Au  t  h  or  ) 
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sponslSiIlll'*$.   l^rms  and  condi- 
1  which  govern:        Initial 

of     all      training     ecjuipnient     com- 
slem     training    e.juipnienl     package; 

lev-'lopment  of  trainers; 
p'ocurenenl  of  system  equipment 
abrlcation  of  trainers  and  use 

..,   Installation  and  checkout 
uipm-nt;       Identification. 

or  procureaent  of  special  support 
ired  for  installation  and  checkout 
uipoent  and  maintenance  of  training 

Id>*ntiflcatlon  and  procurement  of 

and  Iranspart-ncies;  and 

and  procur'-ment  of  trainer  opera- 
nnanct-  instructions.     Author) 
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t.eclronics  .ind  Drdnance  1)  1  v  .  ,  AVCU  Corp., 

'  1 1 .  1 n  n  a  I  1  ,  Ohio. 

TMK    DATA     Kl  (HI     ASAltSIS     ll^      A     WOHIIfc:     ATC     AID. 

Final     r  I-  p  t  .  , 

b.»  Allen  I.  Hub(h,  Hubert  .1.   McNair,  and 

k  r .-  d  -  r  1  c  k  .1  .  k  1  r  h  y  .    -  Aug  •  .  ,   "  •  p  .  m  c  1  .  illus. 
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tSD  TDK    .-'...^O)  I'nc  1  ass  1  f  1  ed  report 

Dhs(KIPTORs:   "Air  traffic  control  systems. 
■Air  I  r  .1  f  f  1  c  controllers.  Analysis,  K  1  1  g  h  I 
piths,  (omputers,  Mathematical  analysis.  Dis- 
play systems,  Klectrnnic  eijuipraent.  Scheduling, 
I  oTimun  1  c  al  1  on  svslt-ras,  K  f  f  e  c  t  i  V  e  n  e  s  S  ,  Oper- 
ations ri-sejrih,   Human  engineering. 

*"  '"<:>sis  of  internal  data  flow  of  Air  Traffic 
Control  l.-ntral  AN  TSW-5  vmodified  to  include 
'  flight  path  prediction  computer  and  a  time 
srhHdule  display  unit   indicates  that  the  raodi- 
lif-d  SMmiaulomatic  shelter  operations  are  im- 
prov.-d  in  the  following  ways:    improved  con- 
•-  r  o  .  1  .-  r  ability  I  o  efficiently  interleave  a  r  r  i  v  - 
•n^  ind  departing  aircraft;  improved  Controller 
■■jnizanre  of  the  .-ntire  traffic  situation;  im- 
Prui.d  operational  effectiveness  under  Jamming; 
•in  icii'ptance  rate  in  excess  of  •■   aircraft  per 
ir  !y  the  AN  TSy-.;"^;  additional  tools  and  means 
•■0  compensate  for  failure  -of  radar  or  other  navi- 
jaiKjnal  aids  are  provided;  controllers  become 
profiri..  nt  at  an  earlier  time  in  the  training 
expTL-nce  cycle:  and  the  decision  making  task 

oal  on  the  t-ntire  AN  TSW-^  control  team  is  re- 
lu..-d.   With  computer  path-prediction  and  sched- 
.•inj  provid>-d,  the  communication  channel  load 
lactor  is  less  than    I    at  .ill  controller  posi- 
tions when  handling      approaches  per  hr. 

Author 
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'"tarctic  Projects  Officer.  Washington, 
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UKSI  K  1  PTOI'S  :    "Arctic  regions,  'Celestial  navi- 
ja;ion,   'Xntarrtic  regions.  Course  mapping, 
•>ilion  finding.  Navigation. 


Po 


Traverse  navigation  in  high  latitudes  is  an  art 
subject  to  peculiarities  of  individual  areas  and 
lo  unique  characteristics  of  polar  regions  in 
yeneral.   The  navigator  must  think  In  teras  of 
specialized  navigation  techniques  and  equlpaent 
developed  through  research  on  the  effects  of 
astronomic,  cartographic,  and  magnetic  condi- 
tions.  Season  of  operation,  extreaes  of  altitude 
and  temperature,  directive  force  of  the  earth's 
rotation,  and  surface  irregularities  all  strike 
at  the  heart  of  noraal  navigational  procedures 
in  polar  regions.   Course  plotting  by  rhuab  lines 
necessitates  constant  compensation  for  the  rapid 
convergence  of  meridians.   A  combination  of  dead 
reckoning  and  celestial  navigation  provides  the 
basis  for  traverse  navigation.   For  requireaents 
that  demand  accurate  positions  in  polar  regions, 
a  refined  method  has  been  developed:  namely   the 
Fowler-Winn  Method  of  Final  Refineaent  of  Posi- 
tion.   i,Authorj 
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Electronic  Systems  Div. 
Command,  Bedford,  Mass. 
ACTIVITY  REPORT. 

Aug  '2,  28p.  incl.  illus.   ; ESD-TDR-62-26 ) 

Unclassified  report 

DESCRIPTORS:   Mir  traffic  control  systems, 
•Runway  lights,  "Glide  path  systeas.  "Radar 
navigation.  Aviation  safety.  Airport  radar 
systems.  Data  processing  systeas.  Radio 
ications  systems.  Landing  aids.  Display 
Doppler  navigation  Heather  forecasting. 

Contents : 

Approach  and  landing  systems 
Airport  lighting  systems 
Conaun  ications 

Data  acquisition,  processing  and  display 
Navigation 
Research 
Aircraft  safety 
Weather 
Support  activities 
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Rochester  L'.,  N.  Y. 

STUDY  OF  NUCLEAR  INTERACTIONS  PRODUCED 

MEV  DEUTERONS  IN  NUCLEAR  EMULSIONS. 

by  M.  V.  K.  Appa  liao  and  P.  J.  Lavakare. 

Cp.  illus.  16  refs.   (Rept.  no 


BY  275 
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"024c) 

V  Spon  sored 

Research) 


NYO- 

by  the  Air  Force  Office  of  Scientific 
Unclassified  report 


DESCRIPTORS:   "Nuclear  reactions.  •Cosmic  ray 
bursts.  "Deuteron  reactions,  Energy,  Isotopes, 
Protons.  Nuclear  physics. 

Nuclear  interactions  produced  in  nuclear  emul- 
sions by  deuterons  of  mean  energy  275  Mev  were 
analyzed.   The  relevant  parameters,  needed  for 
the  study  of  the  primary  cosmic  ray  deuterons 
were  obtained  at  this  energy.   (Author) 
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AEROSPACE-VEHICLE    MATCRIALb. 
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effacta,  Taaper  a  t  ure  ,  HateriaK,  Heiction 
tia«.  laactor  klaeltci.  Oaaaa  rayi,  Neylrom. 
Nac laar  prapal t loa . 

la  order  to  datorBiae  tke  laportiace  of  radiation 
keatiag  ia  aae I eor-pr ope  I  I ed  ae roi pace- »e h i c ; r 
■atarialB,  a  ■•riei  of  calculattom  aai  per- 
feraod.   Tb«  taaperatarei  of  tke  aateriilt  as 
a  faactloa  of  roactor  power,  diiiaace  (roa  ikp 
reactor,  aad  tiao  sere  calculated.   Tke  reiylii 
clearly  iadieate  Ikat  ike  radiation  keat  input 
to  aatoriala  la  tke  fOklcle  auit  be  delarained 
aad,  akero  lafficieatly  great,  be  coniidered 
la  tko  dealga  ca 1 c u  1  a t  i  o b t  .   .Avtkor. 
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A«ro8paco  laforaatioa  Oif.,  ■ashington 
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OF  SOVIET  LITEEATURE. 

31  Aag  b2.      Up.  lacl.  lllui.  tablei  ,*I0  rept. 

ao.  02-127; 

Lncliiilfled  report 

DESCEIPTOBS:  'Power  reactori.  •Reactor  aodT- 
aiora,  •Berylllaa.  'Reictor  kinetics.  •Neutron 
croi»  sections.  LSbR. 
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Tke  rosultf  of  tals  inveiiiga 
loaiag  coaclufloai:  ■• t a  1  1  i c 
forjr  laall  aeatroa  abiorptloa 
t  1.2  to  tke  -2''tk  poaer  aq  c 
ductloa  of  hlgk  purity  berrl^ 
lapuritiei  of  lost  tkaa  '  aba 
aacloas)  preseatf  aerloui  tec 
cultloa.  Heaever.  berylllaa 
tlea  of  2  to  3  abaro  per  aucl 
ia  large  qaaatltiea.  Tkls  be 
iorptioa  ero»a-iec  t  loa  of  -> .  ^ 
poaer  aq  ea  aad  caa  be  aied  1 
Tko  prabloa  of  tko  practical 
tbo  eoaaxraclloa  of  ao  actual 
lolvod  after  eoaylotiea  of  th 
lco*«ckaalcal  aad  eorroaivo.  p 
lloa  aader  eoadltloni  dpllar 
oporatiag  eoadltloas.   <Aatka 
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by  E.  L.  Koller,  S.  Taylor  aad  otkers. 
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Uaclifslfled  report 

DCSCIIPTOESi   •■•soai.  •Pioas,  •RadioactlTe 
decay,  *Pketogr apk i e  eaalsloas,  aevatraas 

Aa  aaasaal  K(>)  decay  efeai.  belieTed  to  be  k{*) 
yields  pi;*)  ♦  pi;*)  ♦  pi  ^-   '  gaaaa,  kas 
beea  foand  dartag  aa  oxaaiaatloa  of  k*   eadiags 
for  Daliti  pairs.   Aboat  <:,::"  k  ,  •• :  endiags 
kave  beea  scaaaed  to  date  la  H"    aaclear  eauiiim 
exposed  to  a  K^*)  beaa  at  tke  HeTatron  of  t  h  .- 
Lawreaee  Radlatloa  Laboratory  of  tke  :ni»»riiiv 


of  Californii.   The  e»ent  tppeari  l^^lalltatlTely 
It  1  ' no n-BO«e n t ua  conierring   tau,*   decay  at 
re^t     Author 

;D-.  ■'^     '  >'  Ui  V  .   2'^ 

T  ISrH  E JH   OTS  price  •- .60 

'nited  Nuclear  Corp..  White  Plains.  N.  Y. 

RtVIStD  CROSS  SECTIONS  KOR  NECTRON  INTERACTIONS 

WITH  OXYGEN  AND  DEITEKIIH. 

r  )  p .  r  a  1  rep'., 

hv  M   H.  kaloi,  H   C,  oMjiein.   and  J.   Ray. 

Aug  '^)-,   "'p.  incl.  tables,   'i.  refs.   vRept. 
no  .  1 NC-S  >a 
(Contract  DA  '  •<- '  ■'- ca  1  -  "'  "i '- 

I'nclissified  report 


DtSCRlPrDRS : 
•Oxygen,  'Deuteriu 
Neutrons,  Scattering,  Tables 
t  h  e  or  y  . 


•Neutron  cross  sections, 

•Neutron  scattering, 

Theory,  kinetic 


A  revision  of  the  data  for  angular  distributions 
for  elastic  neutron  scattering  in  oxygen  and 
deuteriua  Is  presented.   The  kinetics  of  the 

a,.n   reaction  in  deuteriua  is  discussed  and 
a  Bonie  Carlo  scheae  for  generating  the  energy 
and  direction  of  secondary  neutrons  is  given. 
Coaplete  sets  of  the  cross  sections  for  both 
m-eri«li  are  '^bulated.     Author 

AD-. ^S  060      Dlf.   ^0 
TISTP  JK"   OTS  price  I ' ..  .  00 

Ni»»l  Rjdlologlcal  Defense  Lab.,  San  Francisco, 

''«  :  1  f . 

RADIOLOiilCAL  RECOVERY  Oh  LAND  TARGET  COMPONENTS- 

roBPlEX  1  AND  COMPLEX  I  I  , 

b»  ■.  L,  Owen  and  J   U   Sartor,   ..'  Bay  ^., 

.'■'p.  incl.  lllus.  tables,   "    refs.    Rept. 

no   NRDL-TR-570) 

Inrlasslfled  report 


Original  contains  color  plates 
reproductions  will  be  in  black 
inal  aay  be  seen  in  ASTIA  Hq. 


a  1  1  ASTIA 
and  white.   Orig- 


DESIRIPTORS:        •Radiation     effects,     •Radiological 
con-aalaatlon,     heaiiblllty     studies,     Prepara- 
•lon.     Military     operations 


Nuclear  warfare 


■  l  nd 
Recovery 


Pr  ec  i  p I t  »- 


rsrili'ifi  eicapin.j  physical  dawage  from  a 
nurifjir  j'-ack  still  nay  have  to  cope  with  hai- 
arrtnus  aaounts  of  fallout  naterial.   The  sur- 
vival of  personnel  and  the  resuaptlon  of  vital 
iissions  could  depend  upon  the  tiaely  reaoval 
of  thr-  fallout  deposits.    The  safe  perforaance 
of  <iuch  a  reaoval  effort   is  possible  only  if  a 
derailed  radiological  recovery  plan  exists  be- 
fore attack.   Two  closely  slallar  experlaents 
■ere  conducted  oa  the  operational  recovery  of  aa 
artificially  contiainated  land  target  coaplex. 
Ib  each  case  a  suitable  recovery  plan  was  for- 
anlated  and  executed.   The  results  showed  that, 
within  prescribed  dose  liaits,  pre-aitack  plan- 
alng  of  a  radiological  recovery  operation  Is  not 
unlv  feasible  but  strongly  recoaaended.    ^Author) 
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UtSCKIPTOKS:    •Hyperons,  Sucleons,  'Nuclear 
reactions,  'Beta  decay. 

A  current-current  type  of  interaction  is  assuned 
» 1  t h  the  conventional  lepton  current  coupled  to 
a  general  hvperon  current  involving  o  unknown 
form  factors.   The  t-xpression  obtained  for  the 
".ectron  proton  amjular  correlation  is  to  a 
large  extent  dorainated  by  phase  space  and  for 
reasonable  assumptions  about  the  form  factors 
the  angular  distribution  of  electrons  with  re- 
spect to  the  proton  nonenlum  is  always  peaked  in 
the  backward  direction.   This  also  holds  true 
for  a  scalar,  pseudoscalar  or  a  tensor 
Interaction.    Some  connents  are  nade  on  the 
effect  of  an  internediate  particle.   Author^ 
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DESCRIPTORS:   •Explosives,  "Propel lant s . 
lapact  shock,  Fragaentat ion.  Velocity, 
Projectile  cases.  Rocket  cases,  Thickness, 
Calibration,  Test  aethods,  Photographs, 
Sensitivity. 

This  experiaental  prograa  deals  with  the  sensi- 
tivity of  certain  cased  explosives  and  propel- 
lents to  iapact  by  regular  fragments.   It  is 
designed  to  aid  in  deteraining  a  aore  realistic 
quantity-distance  relationship  for  the  storage 
of  ordnance  explosive  Material.   The  intent  of 
this  project  is  to  establish  a  Halting  fragaent 
nass  vs  impact  velocity  relationship  foZ;,  the 
detonation  of  certain  explosives  and/or  )>r9pel- 
lants  enclosed  in  casings  of  different  t-jiick- 
nesses.   The  initial  calibration  tests,  the 
first  test  firings  into  receiver  charges,  and 
a  preliminary  evaluation  of  results  are 
discussed.   (Author) 
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DESCRIPTORS:   •Cylindrical  bodies,  •Projectiles, 
•High-explosive  ammunition,  'Explosives, 
Detonation,  Measurement,  Rotating  bands. 
Projectile  cases.  Cartridge  cases.  Mechanical 
properties.  Digital  computers.  Stresses. 

Research  and  development  ar^  being  conducted  oa 
the  stress-strain  characteristics  of  shells  and 
high  explosives.   Two  rounds  were  used  in  con- 
nection with  the  yielding  study.   In  one  round. 
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Rasearck  if  reported  on  the  developarnt  )f  a 
quantitative  decision  aodel  that  can  be  usf-d 
tke  selection  of  the  ao j l  appropriate  aet^od 
iapport  for  eack  Itea  of  ordname  e<|uipaeni  t 
■111  be  applicable  to  existing  and  nealv  deve 
op«d  aaterial,  tad  Ikat  it  capable  of  sheddin 
ligkt  on  the  criteria  that  mil  be  considered 
developing  aaa  eqaipaant  designs.   The  study 
jectlve  ka*  b««a  accoapllshed  b  jr  providing  tn 
folloaing:  (')  foraalas  which  constitute  a  (O 
estiaation  aodel  by  ■kich  overall  i-asi«   in:. 
lag  logiitical  costs)  of  alternate  aelhods  jf 
support  aa]f  be  coapared  and  the  loa  ;  o  s  i  ie  i  n 
selected:  ;2;  aethods  to  assist  in  the  'siiia.i 
tion  of  constraints  and  input  vari^b.-s  for  l 
aodel;   i  i     aisistanoe  in  selecting  tie  iir^a  : 
study  and  Ike  alternatives  to  be  considered, 
eluding  a  aaj o r  coaponent  fornula;  ind   ^   -x 
pies  of  aodel  application  to  end  item  -.uppor 
by  Frankford  Arsenal.    Author 
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Tke  theory  of  idling  of  rockets 
to  another  is  reviewed.   The  estimte 
II  divided  into  an  eitlaate  of  sensitivities 
'    )f  causes  of  dispersion. 
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PROGRAimER    SYSTEH    FOR     INTh    HATKH    (PPhK'tAlJ 

LIGflTKEl-.ilT    FUZE    SYSTEM, 
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In  classified  report 

DtSl  K  I  PTOKS  :    •Illuminating  projectiles, 
(artrldijes.  Tests,   Plastics. 

Manufacture  of  the  tall  cone  was  initiated,  and 
1  ell  very  of  the  raw  impact  extrusions  is  expected 
durinj  September.   The  initial  tail  cone  had 
a  wall   thiixness  of    ...,  in.,   and  since  it 
demonstrated  more  than  adequate  strength,  an 
investigation  Mas  begun  to  determine  if  the 
weight  could  be  reduced  further.   Tests  on  a 
jroup  of      tail  cones  with  a   ..'   in. -wall 
indicate  adequate  strength.    .Author, 
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I- e  1  t  B  8  n  Hesearch  lats.,  Picalinny  Arsenal,  Dover 
N   J  . 

t^^tLrs  uh   moi ued   reinforced  phenui  ic   materials 

AND    STKICTIRE    ON     IMPACT    CHARACTERISTICS    OF    XMS 
I   LOSING    PI  10    FOR     U:     MM    T..:    PROPELLING    CHARGE, 

iller.       Oct     »-:,     4lp.     incl.     illus. 
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I  )  U  0  n  a  1  d 
I  ab  1  PS ,  • 
(DA  Proj . 


r-.  ? 


Inclassified  report 


DESCRIPTORS:   •Cartridge  case  plugs,  'Fin 
stabilized  amirunition,  •Propelling  charges. 
Phenolic  resins.  Kpinforcing  aaterials.  Cotton 
textiles.  Shock  resistance,  lapact  shock, 
Mechanical  properties. 

The  object  of  this  study  was  tn  develop  a  closing 
plug  which  would;   closp  off  a  proppllsnt  car- 
tridge case,  and  allow  no  leakage  of  propellent; 
!e  structurally  resistant  to  iirpact   loading  and 
act  as  a  centering  device  for  the  semifixed  pro- 
jectile; break  up  coapletely  on  tiring;  and  uti- 
lize the  Ipst  non-critical  structural  plastic 
ir.  a  t  e  r  1  a  1  s  cuapatible  with  aaxiaiun  economy.   A 
lunclional  and  structural  study  was  conducted, 
nn!  a  number  of  design  and  aateriai  variations 


ORDNANCE  -  Division  22 

■  pre  developed.   Plugs  added  froa  phenolict  re- 
inforced with  various  aa t er i a  1 s-Noodf 1 o ur ,  cotton 
flock-rubber,  chopped  cotton  fabric,  and  chopped 
glass  fiber-were  investigated.   A  closing  plug 
aade  of  a  chopped  cotton  fabric  reinforced  phe- 
nolic aaterial,  was  considered  to  nost  nearly 
Beet  the  design  and  developaent  objectives. 
(Author) 
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MAGNETIC  CORE  LOGIC  FOR  A  PROGRAMMER  SYSTEM. 

by  G.  H.  Kinzelman  and  H.  J.  Rosenberg. 

'  Sep  t2,  ic-p.  incl.  illus.  5  refs.   (DOFL  rept, 
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DESCRIPTORS:       "Fuzes, 
lery.     Proximity    fuzes, 
Circuits,     Prograiinii  ng  , 


'Magnetic  cores,  Artil- 
Switching  circuits, 
Timing  circuits. 


The  magnetic  core  logic  used  in  the  tiaing  and 
decision  circuits  of  a  programmer  system  for  an 
artillery  shell  fuze  is  explained.   The  prograa- 
raer  system  generates  arming  signals  and  aay  act 
either  as  a  time  fuze  or  as  a  time  controlled 
monitor  for  a  proximity  fuze.   In  coap arisen  with 
previously  designed  programmer  systems,  the  pres- 
ent design  has  the  two-fold  advantage  of  eliai- 
nating  the  manual  fuze-setting  switch  and  allow- 
ing monitoring  of  the  proximity  fuze.   These 
additional  features  are  achieved  with  a  s aa 1 1  in- 
crease in  the  magnetic  core  circuitry.    (Author) 
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Illinois  V .  ,     L'rbana. 

ANALYSIS  OF  MISSILE  LAUNCHERS.   PART  J2 

SIS  OF  A  MULTIPLE  ROCKET  LAUNCHER. 

Report  on  Dynamics  of  Missile  Launchers, 

by  D.  Cullen.   July  62.  .42p.  incl.  illus. 

rept.  no.  2.';i) 

^Contract  DA  1 1 -O70-5C8-ORD-593 .  Proj.  517- 

Unclassified  report 
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DESCRIPTORS:   'Rocket  launchers,  Equations, 
Motion,  Mobile,  Moments,  Exterior  ballistics. 
Integrals,  Design,  Nuaerical  analysis, 
Dvnaai  cs . 
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Naval  Ordnance  Lab.,  Mhite  Oak,  Md . 
THE  DESIGN  AND  TESTING  OF  THE  NAVAL  ORDNANCE  LAB- 
ORATORY'S 2-IN.  TMO-STAGE  GUN, 

by  H.  L.  Carter,  D.  A.  Oakes  and  others.  Sep  62, 
i'p.  illus.  1  ref.  (Ballistics  research  rept.  no. 
71;  NOLTR  62-112) 

Unclassified  report 
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OESCRIPTOISi        'H  Y  p»  r  »e  ;  oc  1  '  V     guns.      *  H  v  p»  r  v  <•  1  nr- 
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De«ign,Te«ti. 
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J.  Parlier,  S.  J.  Ht((    and  others.   \j  j 
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OESCKlPTORi;    'Sounding  ron^t.5,  K  o  »  .- t  "  -  4  i  •. 
High  altitude,  ippr-r  ataoipfiiro.  K^lir 
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Bejearch  concerns  t  h  >? 
in  J  design  of  a  raeteo 
The  He  I eo ru I og 1 r a !  ro 
of  the  High  Altitude 
family.  The  final  re 
■ere  the  successful  f 
HASP  rounds  in  •*- 
t  he  ■  ,  .,;i,-f  t  .  Tocke 
HASP  used  the  so-ca  1  1 
■entation.  The  tenpe 
Dead  theraistor  and  ■ 
ground  i n s t ruaen t a t i o 
tke  initiation  of  a  c 
ture  barosMitch  for  s 
successful  HASP  aind- 
lyres  equivalent  to 
an  extensive  analysis 
Instruaaai;  and  «di  a 
to  designs  for  the  de 
instruaent  pacliage. 
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Hmw    Tork  C.   Coll.  of  Engineering,  N.  T. 

EFFECTS  OF  INDCCED  STRESS  IN  A  NAVA!  TRAIMSO 

SCHOOL, 

by  Sol  KUer  and  Nallice  Shneider.  Julr  i, 

3^p.  Inel.  tablet,  r  rafi. 

(Contract  Nrl  330-5'^  ^  ' 

(NAVTRADEVCEN  5''5-3!    C  nc  1  ai  i  1  f  1  ed  report 

DESCRIPTORS:   'Strefi  'Piycholog^  ,  •<lllitary 
training,  Adjuitaient  'Paychology  ,  Anxiefv, 
Fear,  Learning,  Military  perionnel,  Tett 
aetkods,  Ef f er t 1 veneii ,  Coabat. 

Streiiful  condltioni  were  introduced  during  a 
tkree-«eek  period  In  a  (' .  S.  Naval  Parachute 
Rigger  School.   The  tralneea  lubjected  to  theie 
eoadltloni  (exper laen ta  1  groupr'  were  roapared 
with  flallar  traineei  who  were  not  lubjected 
thete  condltioni  (control  group   in  torai  of 
(1)  gradei  on  the  practice,  perforaance,  and 
written  teita  regularly  adainlttered  at  the 
■chool  daring  the  three-week  period,  and  '^ 
perforaance  in  a  later  itreaiful  lituation  'a 
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prior  to  a  free-fall  parachute  Juap'.   for  th 
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Presented  al  the  World-Wide  Conference  on  Per- 
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Control,  Military  procureaent.  Identification. 

Three  aathematical  models,  adaptable  for  elec- 
tronic processing  machines,  are  described  in 
nontechnical  terms  and  illustrated  by  applica- 
tions to  personnel  procureaent  and  atsignnent 
problems.   Eaphasis  ii  on  capability  for  provid- 
ing management  with  meaningful  inforaation  for 
controlling  a  coapleji  personnel  systea.  (Author) 
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The  purpose  of  PSS  (Personnel  subsystea)  develop- 
aent is  to  provide  the  perforaance  required  of 
personnel  in  the  systea.   The  PSS  developer  Bust 
satisfy  the  systea  requireaents  for  huaan  per- 
foraance and  insure  that  the  systea  is  coapatible 
with  Ban's  capabilities  and  liaitations.   The 
objective  is  to  assure  the  availability  of 
qualified  ailitary  personnel  concurrent  with  the 
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availability  of  systea  hardwan;  to  the  j  s  •■  r  . 
PSS  proceiiei  and  product!  support  humn  pi-r- 
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UtbCKlPTuH^:    •Tnernid;  conductivity,   •Refrac- 
tory materials,  •High  temperature  research, 
•Molybdenum,  'Vanadium,  Meat  transfer, 
Meia.s,   Te^t  .nethodl. 


The  heat  conduction  ecjuatlon  in  a  finite  cylin- 
der, heated  by  high  fre(juency  Induction  and 
losing  heat  only  by  radiation,  has  been  solved. 
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DtSl  K 1 PTOKS  :    "hlectron  transitions.  Detection, 
tx  citation,  Kriguenc.  y  multipliers.  Klystrons, 
K  r  e  g  u  e  n  c  y  s  t  a  b 1  1  1  /  e  r  s ,  Microwaves,  Molecular 
beams,   Waveguide  couplers,  Radiofrecjuency 
attenuators.   Interferometers,  Microwave 
oscillators.   Microwave  >pectroscopy.   Measure- 
ment, Silicon,  (j  allium  compounds,  Arsenides, 
Indium  compounds,  Antimonides,  High  pass 
filters. 

Severa.  crystal  materials  were  mounted  for  )iar- 
monic  generation  and  detection  evaluation. 
Pri'lifninary  tests  were-  performed  on  the  RG-'9/L' 
to  R(i-'   •  I   multiplier-mixer.    Band-pass  and 
high-pass  filters,  a  directional  coupler,  and  a 
guasi- optical  cluplexer  were  designed  and  tested. 
The  semi-confocal   interferometer  plate. s  were 


es 


PHYSICS  -  Division  25 

constructed,  and  tests  are  under  way  on  both 
the  plane  and  serai- ronfocal  interferometers. 
Phase  stabilization  of  oscillators  operating  fieni 
",-  to  lv.C,OCO  mc  were  successfully  demons  t  rat  erf. 
Injection  locking  of  klystrons,  which  requires 
no  correction  voltage  on  the  reflector,  is  bein^i 
investigated.   Millimeter  power  measurements 
above  120  go  were  made  using  the  golay  cell. 
An  investigation  was  started  to  determine  the 
relative  stability  and  spectral  purity  of  two 
millimeter  signals  generated  by  frequency  multi- 
plication from  the  same  1C  mc  crystal  source. 
Zeeman  measurements  were  performed  on  two  H2S 
lines.   (Author) 
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by  H.  R.  Spence  and  H.  N.  Luhrs.   Nov  61,  l^p. 

incl.  Illus.  T'     refs.  (Rept.  no.  tl1C-6Ul-NU- 
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DESCRIPTORS:   •Vibration,  •Electronic  equip- 
ment, "Fatigue  (Mechanics). 

Combined  random  and  swept  sinusoidal  vibration  is 
used  in  the  qualification  of  missile  electronic 
equipment.   The  subject  of  this  report  it  how 
structural  fatigue  produced  by  a  combined  excita- 
tion is  related  to  structural  fatigue  produced 
by  another  combined  excitation  or  to  that  pro- 
duced by  individually  applied  random  or  sinu- 
soidal excitation.   A  method  is  given  by  which 
different  random  or  combined  random  and  sinu- 
soidal vibration  excitations  can  be  compared. 
This  method  has  practical  application  in  com- 
paring vibration  specifications  and  tests,  for 
the  purpose  of  modifying  vibration  requireB«nts 
from  one  type  to  another.   In  this  derivation, 
sinusoidal  vibration  excitations  and  sweep  rates 
are  based  on  the  response  cha»act e r i s t i c s  of  a 
single  resonator  system,  while  amplitude  and 
time  relationships  are  based  on  the  S-N  diagram 
of  the  material  under  consideration.   Equations 
and  curves  are  given  and  t.heir  use  illustrated 
by  means  of  a  numerical  example,    (Author) 
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THE  CONVERSION  OF  HEAT  TO  ELECTRICAL  POWER  BY 

MEANS  OF  A  CHARGED  AEROSOL. 

Quarterly  rept.  no.  ^V,  1  Apr-30  June  61. 

''A  Nov  b1  ,  b6p.  incl.  illus.  tables,  6  refs. 
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Unclassified  report 

DESCRIPTORS:   •Heat  transfer,  "Electric  power 
production,  "Theraodyn ami cs ,  Ions,  Effective- 
ness, Plasna  physics.  Gas  ionization.  Mathe- 
matical analysis,  Aerosols,  Gases. 

The  e  1  ec t rothernodynami c s  of  an  electric  gener- 
ator utilizing  a  charged  aerosol  was  investiga- 
ted for  single  and  multiloop  Carnot  cycles. 
Parameters  related  to  efficiency  were  established 
for  pressure,  temperature  and  isothermal  and 
isentropic  work.   The  charged  aerosol  is  a  new 
working  substance  uniquely  adaptable  to  a  variety 
of  controlled  e 1 ect ro t heraodyn ami c  operations. 
Heat  interchange  is  facilitated  between  the 
highly  dispersed  liquid  and  gas  coaponents  of 
the  aerosol.   The  liquid/gas  nass  ratio  of  • 
charged  aerosol  controls  the  modes  of  operation 
during  expansion  or  compression,  thus  enabling 


Division  25  -  PHYSICS 

the    predeterainatton    «f     isotherail     or     is-ntripi. 
operation,     by    adjusting     the     IijuiJ    'j  <i  s     mus 
ratio.        Electrical     poii«r     is     '-xtr^ct'-J     iurinj 
both     Isotheraal     and     isenlropir     >*xp<in4iori     ■,(     tn- 
ckargsd    aerosol.       Conpf'f'.jion    m*     '.f    ■flt-'ct-il 
by    Ike     raversf    '-li?ctroth>.-r»<)i]yrij»ii     ft.'-ci 
Nea    niiltlloop     aeroso.     r  v  o  . '- <     "i-iviaj     tn      ;  v  •■  r  ^  I  1 
efficiency    of     o-^-rf^t    apy^rir     .''.iiirj.H  AjinorJ 
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gauss.        Results    obtained    aiin     a     ri'.n.j    ■»  . 
streak     caaera    along     thf     axis     i(     '■<.■     •,  y  .  :  ■■  m 
that,     Mhen    the    aagnetic     field     i\     ."     'airi 
aicrosec     behind     the     ionizing     ,K;ri 
the    tube/,     the     shocn     velocity     is    'na,i'iin>'l 
the     phase     velocity    of    the    transai>-.iii     i.t- 
1'     caaicrosec.        Photoaultipi.er     <n.l    mign^r 
field     probes     indicate     that     thf     Ijihit^         ,-) 
the     gas     travels    mtn     ihr    aagnetic     ;i>'i<.      ii 
phase     velocity     of     th>-     .ine  Auihir 
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have  been  rae.isured  ,is  ,t  function  of  temperature 
from  3C    to       K  liv  determining  the  velocity  of 
an  ultrasonic  »,i\e.   At      K,  the  strontium  ti- 
tanate ui-il.'rjoes     p  h  .1  s  e  t  r  ,i  n  s  i  t  i  o  n  tn  a  tetrag- 
onal str;.  cvure  »iich  lauses  a  marked  change  of 
the  elastic  properties  and  the  appearance  of  a 
domain  stru.ture   ;,„[  does  not  cause  a  discon- 
tinuity of  the  d  ;  e  :  .■  t  r  1  c  constant.   The  phase 
transition  is  frer  of  hysteresis.   The  depend- 
ence of  the  elastic  properties  on  a  dc  electric 
field  parallel  'o  the  \elocits  of  sound  propaga- 
tion Has  Be  ,1  s  u  r  1  d  ,1  n  d  found  independent  of  the 
dielectric  properties.   The  implications  of  this 
result  are  discussed.     Author 
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diffi-rent     ().      pari  a  1     pressures     are     summarized 
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itetailed     results     of    phase     relations     obtaine.' 
I'\     A:     sulisiltution     in     Y-l-e    garnet     are     presented. 
\ariou5     methods     of    crystal     growing    are     rPviev>ed, 
and     results     of    Ozochralski     growth     of    ^-le     garnet 
ire    discussed.        Sutisolidus     phase     relations     are 
presented     for     the     system    KeO-he.O'--AirO-  This 

SNstem     has     been     s'udied    because     of    the     interest 
in     electrical     conductivity    processes     in    tnaiinetite 
derived     spinels.        It      allows     for    a     trivalent 
substitution     in     he'O..,     compared    with     the    divalent 
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substitutions  such  as  Ni,  Co  and  Ma.  Conductiv- 
ity data  obtained  on  sa-nples  of  Ni  substitutions 
in  magnetite  confirm  a  proposed  model  describing 
electrical  conductivity  in  such  systems.  Cation 
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Certain  general  problems  in  the  theory  of 
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The  effect 

Sertlon   on 


of  (.ending  distortion  of  the  cross- 
the  torsional  modes  and  freijuencies  of 
1  j-iilorm  r.-ctangular  plate  is  considered.   The 

i-narmonic  plate  equation  is  integrated  to 
■■-■d  (he  tr. I  nscen  dental  frequency  equation  for 
■"''"■■  "''     """    specified  longitudinal  wavelength, 
:i-  efforts  of  shear  distortion  and  rotatory 
.  -  ••  r  I  1  a  a  s  s  o  c  1  a  t  '•  d  with  bending  being  ignored. 
'•"■   .ong  wavelength  solution  is  shown  to  he  well 
siiProx  1  Tiated  b  v  the  results  from  the  simple  tor- 
^'  "■'■      ''"f-iirv  based  on  the  St.  Venant  and  Wagner- 
^'■►"■'''  t-rsinn  theories.    At  shorter  wavelengths. 
■..1e  siinpl,.  th.'ory  still  gives  a  good  approxima- 
tion to  the  frequencies  of  vibration,  but  con- 
ild.'rab.H  disinriion  of  the  c  r  o  s  s- s  e  c  t  i  0  n  is 

lind  to  occur.   Certain  limiting  conditions  of 
"■r.  short  K.ive  length  are  also  investigated. 
A  u  t  n  u  r  , 
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PHYSICS  -  Division  25 

A  discussion  is  presented  of  data  obtained  from 
Raman  spectroscopy,  and  a  range  of  topics  impor- 
tant for  the  characterization  of  the  molecular 
species  present  in  concentrated  aqueous  solutions 
including  complex  ions,  hydrated  ions,  and  low 
inolecular  weight  inorganic  polymers.    (Author) 
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STRESSES  AND  CRITICAL  STATES  OF  ELASTIC-PLASTIC 
AND  NONLINEAR  ELASTIC  HOLLOW  CYLINDER, 
by  A   M.  Freudenthal  and  M.  Shinozuka!  July 
V-p.  incl.  illus.  table,  5  refs.  (Technical 
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An  elastically  case-bonded  hollow  cylinder  of  in- 
finite length,  the  mechanical  response  of  which 
is  perfectly  elastic-plastic  or  nonlinearly  elas- 
tic, is  considered.   For  a  perfectly  elastic- 
plastic  cylinder  with  the  Tresca  yield  condition 
and  Its  associated  flow  rule,  V.    J.     Kolter's  so- 
lution is  extended  to  the  present  problea  where 
the  cylinder  is  contained  in  an  elastic  shell 
and  the  effect  of  the  shell  on  the  stresses  it 
demonstrated  with  numerical  examples.   For  a  non- 
linear elastic  cylinder,  the  second  invariants  J 
and  I  of  the  stress  and  strain  devialor  respec- 
tively are  assumed  to  have  a  relation  J  =  iiI(G- 
gl,  to  the  .nd  power,  G  and  g  being  material  con- 
stants; inconpressibi 1 i ty  is  introduced  to  make 
the  analysis  simple.   The  critical  state  is  de- 
fined in  such  a  way  that  failure  occurs  at  the 
point  where  I  reaches  a  critical  value,  I  sub  cr 
Comparison  of  the  stresses  in  the  el  as  I i c-p 1 ai t i c 
and  in  the  nonlinear  elastic  cylinder  for  the  in- 
ner surface  of  the  cylinder  reaching  the  critical 
condition  shows  little  difference,  at  least  for 
the  specific  values  of  paraaeters  chosen  for 
computation.   ^Author) 
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ANALYSIS  OF  A2B2  HIGH  RESOLL'TION  SHR    SPECTRA   1 
FIRAN.  THIOPHENE  AND  DI  SL'BSTI  TL'TED  BENZENES. 
by  David  M.  Grant,  Robert  C.  Hirst,  and  H.  S. 
Gutowsky.  2.  Mar  t2,  55p.  incl.  illus.  18  refs. 
^Technical  rept.  no.  /iV) 
.Contract  Non r-i 8341 3 .  Proj.  NR  051-2T5) 

Unclassified  report 

DESCRIPTORS:   "Nuclear  magnetic  resonance, 
•Spec t rographic  analysis,  "Thiophenes,  *Furan. 
•Benzenes,  Phenyl  radicals.  Nuclear  spins, 
■atrix  algebra,  ■atheraatical  analysis.  Theory. 

The  features  of  certain  classes  of  A2B2  spectra 
are  investigated  systematically  relative  to  the 
parameters  involved,  and  these  characteristic 
spectra  are  given  as  an  aid  to  future  interpreta- 
tion.  The  effects  upon  the  spectra  are  given  as 
an  aid  to  future  interpretation.   The  effects 
upon  the  spectra  of  the  relative  signs  of  the 
coupling  constants  are  discussed.   Examples  are 
provided  by  the  analysis  of  spectra  for  the 
aromatic  protons  in  furan,  thiophene,  3  symmetri- 
cal ortho  disubstl tuted  benzenes.  2  non  symmetri- 
cal para  di s ubs t i lu t ed  benzenes  and  a  symnetri- 
cal  i.,  .;'-disubsti  tuted  blphenyl.   Better  resolu- 
tion than  was  obtainable  In  previous  studies 
permitted  a  more  detailed  analysis  for  compounds 
cited  earlier.   In  most  examples  the  2J,    main 
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ALIPHATIC     NITRO     ANIONS     (N     AgiKHS     SOLLTION. 
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DESCRIPTORS:        'Aliphi' 
compounds,      "  Be  n /i  n  n  i  ■  r  i 
con pounds,     Electron     mi 
resonance,     Water,     Solu' 
rions,     Electrochemis'r. 
impllfiers.     Vol'     •ii>"'-r5 
'rolysis,     Ni'ro     ri'1i'-<; 
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EXCHANGE  INTERACTION  • I T M 
(itNERATED  BE  NZON  I  T  II  1  I  K  St. 
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TRIANGLLAB  WAVE  CYCLU 
by    I.     Ga luf .  H .  Y .  Le^ 
'  p  .  1  1  I  u  s  . 
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Kansas    L.  .     Lawrence. 

OPERATIONAL     AMPLIMER    i   I  «<       1  'S 
POTENTIAL    CYCLIC     VOl  T  AllllE  T  Mv        ► 
Jaaies     0-     Chanbers     and     R  a  ;  y »-     N 

1  1  1  us  . 

C  o  a  I  e  a  t  s  : 

Electron    parinagneric     resiniii-f 

aliphatic     ni'ro    anions     ;i      i;j' 

b  V    L  .     H  .     P  1  e  r  •  e 
Exchange     interaction     wi'h     ■lerri 

generated    benionitril>-     neji'ii 

Lud«i  q  and  R .  N .  Ad  a«$ 
Triangular  wave  cyclic  vo'.  'arnme' 

H       Y .     Lee ,     and     R .     N .     Ad  ams 
Operational     aaipllfier     rircui'^ 

potential     cyclic     ¥Ol'amm>-'r>. 
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OF    OCEAN    NOISE. 

by  A   H.  Green.  Jr.  ''  '    Apr  r.2.  J.'.  (> .     »ncl.  lllus. 
tables.  ■"    refi.  (Technical  rept.  no.  10) 
iConlract  No«r-2itlOO.  Proj  .  NR  2b1-in) 

L'nc  I  ais  i  f  i  ed  report 

DESCRIPTORS:   'Underwater  sound.  •Acoustics, 
•Sialiilical  tens.  Statistical  distributions. 
Statistical  processes.  Analyii*  of  variance. 
Low  frequency. 

The  assumption  that  ocean  noise  aay  be 
sented  as  a  gaussian  process  ii  often  ■ 
practical  applications  relating  to  rese 
underwater  acoustics.   Statictical  test 
cussed  for  noraalit*  applied  to  -t.   r.- 
obtained  for  a  limited  nuaber  of  i^n; .■ 
frequency  sea  noise.   The  tests  include 
square  goodness  of  fit  test  and  1 1- s  t  s  i 
tke  second,  third,  and  four!-   >r:-r  p.- 
■oaents.   The  conclusion  is  •."at   "  '"'• 
these  aethods  and  for  the  iiii    in,  •  : 
no  sufficient  reason  for  rr---.tinj  in,- 
of  gaussianlty  of  ocean  noise.   Author, 
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'Uusch  and  Loab.  Inc.,  Rochester,  S   Y. 
.-..^(♦AKEU  CUATINC;  STUDIES. 

'Quarterly  rept.  no.  1,  *5  Keb— 15  lay  biJ, 
by  T.  P.  Martin.   1:  Hay  62.  25p.  iHui.  table, 
1  J  ref s. 

(Contract  DA  4»-00'^-eng-4954.  Proj  .  8F23-11-001- 
05;  Continuation  of  Contract  DA  4i-00'5-e»g-^686) 

I nc  1  ass  i  f led  report 

DESCRIPTORS:   'Infrared  films,  •Coatings, 
•Crystals.  Ions.  Thin  filas,  l.ithiua  compounds. 
Fluorides.  Cheaical  reaction.  Keflection,  Scat- 
tering, Crystal  structur.  •..■•:  ;es.  Test 
Methods.  Measureaent.  X-rj;  Jitiraction 
analysis. 

C  o  n  '  -  n  '.  s  : 

Olscussslon  of  the  Interaction  of  infrared  rjdi- 

ationwithloniccrystals 
Dependence  of  the  reststrahlen  of  thin  filns  of 

LiK  on  particle  size 

Experimental  lechnl.(ue  and  reflection  m-asur.- 
aen  t  s 

Determination  of  particle  size 

Dispersion  analysis 

Interpretation  of  data 
Survey  of  reststrahlen  in  the  15  to  Ji    mi.ron 

r  ••  ij  I  o  n 
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NUCLEAR  HAAFT'.r  RESOSANTE  :s  ((KTAl   ilM-.t 

CRYSTALS. 

by  Harlan  E.  Schoae.   a^j    .  '?■     ilus.  .  r.fs. 

(Rept.  BO.  D1-82-019-t, 


Laclasilfi 
Also  available  from  author. 
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DESCRIPTORS:   'Nuclear  Magnetic  resonance, 
•Single  crystals.  'Solid  state  physics. 

Resonances  have  been  observed  in  this  1  aLo r  1 1 n r y 
in  siagle  crystals  of  Copper,  Cadmium.  L i t i i j m . 
Vanadium,  and  Niobium.    (Author) 
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lilTlDS  OK  lOSIZATlUS  POTENTIALS, 

t'v  A   Maitland  and  M.  H.  Dunn.    Aug  '2,     ..p.  illus, 
tatile,  ..  rf-fs.    Kept.  no.  SHC  '2-7fcj 
lontracl  \' ,■--■' ^" 

Unclassified  report 

I'K.Sf  HIPTdKS  :    'Plasrua  physics,  'Electric  fields, 
•Atom  11-  .sp.Ttriim,  'Ionization,  'Hydrogen.,  High 


temperature  research. 


I  ., 


S  u 


dru.jen  p;,j5f!i.<  the  m  1  c  r  o  f  1  e  I  d  S  art  upon  the 
utra;  atufrib  and  cause  Stark  effects  nhirh  re- 
t  in  a  dislriSjution  of  ionization  potentials. 
In  this  re- port  the  distribution  function  is  de- 
rived and  used  with  the  Saha  equation  to  cairu- 
.ate  the  electron  densities  which  are  then  com- 
pared with  those  calculated  from  a  single  loniza- 
:ion  potential  derived  from  an  average  microfield 
jiven  hy  CeN  sub  e  quantity  to  the  .:   ■  power 
»h  e  r  e  (■  has  been  calculated  as  .....   ■  .  "  and 

.-.  depending  cm  the  method  of  averaging.   The 
l  e-nperalure  range  considered  is     ■    to  '   \.  k 
."  which  the  electron  densities  are  between      to 
'le   ..  Ih  to    th  power  per  cc  when  the  neutral 
pirlic],-     densities  are  between  '_  to  the  '"th  to 
l^th  power  per  cc.  Kithin  these  ranges,  calcula- 
tion using  the  distribution  equation  gives  values 

■  to  about  .1  greater  than  that  given  by  the 


-K  ^  "     auuiii  .•  yieoirr  inan  inai  given  bv  the 
'-■if\i    equation  using  the  ionization  potential  of 
»n     isolated  atom,  whereas  the  electron  density 
calculated  from  a  single  ionization  potential 
:ased  on  an  average  field  is  up  to  about  i 
J r eater.   It  is  shown  that  the  population  ol  neu- 
tral atoms  which  can  he  excited  to   levels  with 
■tigh  principal  quantum  number  is  dependent  upon 
the  electron  density.    .Author 
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i^'arsuns,  (  .  A.   and  <o.,  Ltd.   Gt.  Brit. 

T-'t  tNtK(.>  UHTAINAHl.t  KKOM  A  CAKNOT  ENI.INE  WITH 

A  THEKMAl-LV  lOM/tl)  CAS  AS  THE  WOKKINC,  Kl.l  ID, 

t)y  ".  H.  Dunn  and  A.  Waitland.   Aug  -.,  .p. 

lllus.    Hep  t  .   no  .   NHC  •.-•■- 

V  C  0  n  t  r  a  c  t  N  '.«.>',  c  -  ,•'  ^  ,'  y 

I  n  c  1  a  s  s  1  f  1  e  d  r  e  p  u  r  t 

U  h  >  I  K  I  P  r  M  K  s  :    '  W  .1  g  n  e  I  (1  h  y  d  r  o  d  V  n  a  m  1  c  s  ,   •Plasma 
phvslcs.  *i..is  generator  engines,  'lias 
ionization. 

In  a  1 :. 0  s  e  d  cycle  m  a  g  n  e I o  p  1  a  s  m  a  d  y  n  a  ra 1 c  generator 
the  degrees  of  seeding  and  ionization  affect  not 
onl.  the  processes  for  the  extraction  of  energy 
:jt  also,  as  a  Consequence  of  the  additional 
?nergv  removed  from  the  high  temperature  source 
in  ionizing  the  seed  material,  the  total  work 
available  per  cycle.   To  optimize  this  gain  the 
volume  expansion  r.itio  at  the  high  temperature 
source  shou.d  be  as   larje  as  possible.     Author 
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f  a  r  s  11  n  5  ,  C  .  A  .   and  Co.,  Ltd.   (  (;  t  .  H  r  i  t  .  . 

A  'KlTtHIUN  KOH  ASSESSING  METHODS  OK  PRODIXING 

■"  \-t.ijl   I  1.  IBK  IIM  ION  IZATION  , 

-.'  A   Maltlanil.    Aug  ■.,   ..p.   lllus.   ■   refs. 

(Rept.   no.   N  fii   '.-■•■' 

iContract  St^  <Z:  ■)6-  y  'i  /:'!  j 

I  n  1.  1  a  s  s  I  f  I  e  d  report 

Ut-li  H  I  PTOHS  :    •  Magnet  oh  ydrodynarai  c  s  ,  •Gas  ioni- 
zation,  'Plasma  physics,  'Power,  Potassium, 
'  e  1  1  u  ra  . 
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ratio,  n,  of  the  energy  required  to  produce 
ne  more  ion-electron  pair  in  a  gas  at  a  given 
'.  "-"iperature  by  a  non-equllibrium  method  to  that 
'•''juir''d  by  thermal  ionization  forms  the  basis 
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for  assessment  of  the  Don-equi 1 i brl un  nethod. 
The  proposed  criterion  is  that  n  is  less  than  or 
equals  1.   The  case  of  pho to i on i za t i on  of  cae- 
sium-helium mixtures  is  considered  as  an  example 
of  the  method.   (AuthorJ 
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Lockheed  Aircraft  Corp., 

HVDROMAGNETIC  EMISSIONS, 

TRON  BINCHES. 

K  1  n  a  1  rept., 

by  L.  R,  Tepley  and  R.  C 

I  nc  1  .  i 1 1  us .  tables,  ref s . 

(Contract  AF  19(604)5906,  Proj.  5631) 

(AFCRL  62-552)  Unclassified  report 


Sunnyvale,  Calif. 
X-RAY  BLHSTS.  AND  ELEC- 


Wen  t  wort h .  July  62,  1  v. 


DESCRIPTORS:   •Hydrodynamics,  "X-ray  diffrac- 
tion analysis.  Oscillation,  Electrons,  Motion, 
Noise,  Magnetic  storms.  Frequency,  Absorption. 

Recent  experimental  results  are  presented  about 
the  occurrence,  structure,  and  frequency  latitude 
dependence  of  hy dromagne t i c  emissions  (regular 
oscillatory  m i cropu  1  s a t i ons  in  the  frequency 
range  of  0.4  to  7  cps).   Results  are  also  pre- 
sented for  the  occurrence  of  noise  bursts  (ir- 
regular m icropu 1 s at i ons  in  the  same  frequency 
range).   Evidence  is  considered  which  suggests 
that  both  ha  eaissions  and  noise  bursts  arc  gen- 
erated by  related  mechanisms.   The  existence  of 
bunches  of  monoenerge t i c  electrons  oscillating 
back  and  forth  along  field  lines  in  the  magneto- 
sphere  has  been  suggested  by  a  number  of  workers 
to  explain  various  geophysical  phenomena.   The 
simultaneous  occurrence  of  X-ray  and  hydromagnet- 
ic-emission  bursts  (regular  oscillatory  micro- 
pulsations  at  frequencies  in  the  range  of  1  to 
2    cps)  immediately  after  sudden  commencements 
and  during  magnetically  disturbed  periods  raise-s 
the  possibility  that  hm  emissions  could  be  gen- 
erated by  such  electron  bunches.   A  model  is  pre- 
sented that  considers  certain  aspects  of  the  mo- 
tion of  geomagnet ical ly  trapped  electrons  rele- 
vant to  the  production  of  hm  emissions  by  elec- 
tron bunches.   A  new  result  is  the  calculation 
of  electron  motion  in  a  dipole  field  confined  to 
the  interior  of  a. sphere  (as  a  first  approxima- 
tion to  the  solar  wind  cavity).   (Author) 
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Davos  Observatory  (Switzerland). 

INVESTI-GATION  ON  THE  SPECTRAL  INTENSITY  OF  ULTRA- 
VIOLET SKY  AND  SUN  PLUS  SKY  RADIATION  UNDER  VARI- 
OUS CONDITIONS  AT  15^0  M  A.S.L.  \^ 
Final  technical  rept., 
by  Paul  Bener.  May  t2,  2.i.p.  20  refs. 
vCont  ract  AF  b'  (052,  'U; 
vAhCRL  t2-:Gl1)                    Unclassified  report 

DESCRIPTORS:   •Ultraviolet  radiation,  "Solar 
spectrum,  "Sky  brightness,  •Ultraviolet  spec- 
troscopy, *Ozone,  •Atmosphere. 
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Alloyd  Corp.,  Cambridge,  Mass. 

A  FUNDAMENTAL  STUDY  OF  ROLLING  CONTACT  FATIGUE. 

Quarterly  progress  rept.  no.  5,  1  May-1  Aug  62, 

by  M.  J.  Ho r don.   1  Aug  02,  17p.  incl.  illus. 

tables,  11  refs. 

vContraci  NOw  6l-0656-c) 

Unclassified  report 

DESCRIPTORS:   •Deformation,  •Fatigue  (Mechan- 
ics), •Lithium  compounds,  •Fluorides,  •Single 
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this  series  of  coaplexes.   Each  of  the  aaJor  ab- 
sorption bands  in  the  NaCl  region  was  interpreted 
and  possible  group  vibrational  assignments  aade. 
Possible  assignaent  of  group  vibrations  to  the 
aajor  absorption  bands  in  the  far  IR  region  were 
not  nade.   The  broad  band  IR  spectra  of  the 
various  coapounds  confiraed  and  coaplinented  the 
structural  analysis  obtained  froa  an  interpreta- 
tion of  the  NaCl  region  spectra.   Extensive  ex- 
periaental  work  was  done  in  the  development  of  a 
suitable  saapling  technique.    (Author) 
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nels  between  slip  bands.   This  is  because  slip 
bands  resist  crack  propagation  across  them  but 
enhance  propagation  parallel  to  them.   Raising 
the  temperature  from  liquid  nitrogen  to  150  C 
promotes  a  change  from  straight  to  wavy  glide. 
Navy  glide  relaxes  the  plastic  constraint  at  the 
surface  whereas  straight  glide  cannot.   It  is 
shown  that  the  change  in  slip  mode  accounts  for 
the  brittle  to  ductile  transition  in  sodium 
chloride.   (Author) 
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DESCRIPTORS:   •Ferromagnetic  materials,  •Mem- 
ory devices,  Ferromagne t i sm.  Thin  films. 
Thickness,  Measurement,  Instrumentation, 
Hysteresis,  Magnetic  tape. 


Film  geometry  is  related  to 
is  shown  that,  for  large  fil 
the  background  magnetization 
In  some  cases  it  Is  found  th 
verse  field  increases  the  un 
It  was  found  that  750  domain 
per  inch  of  film.  A  descrip 
of  experiments  performed  to 
persion  Is  also  included.  I 
controlled  domain-wall  motio 
propagation  of  extraneous  wa 
The  origin  of  these  walls  is 
a  study  of  the  magnetization 
can  be  expected  in  films.  F 
netization  distributions  at 
an  Abrupt  Edge  configuration 
configuration;  a  Curling  con 
Closure  Domain  configuration 
treatment  of  these  configura 
perimental  results  which  sup 
presented.  Special  projects 
study  of  domai n-wal 1-mot ion 
Current  sources  for  the  tape 
treated.  Several  improvemen 
curve  tracer,  are  discussed, 
tation  of  this  curve  tracer 
devices.  An  anomalous  effec 
earlier  curve  tracer  Is  also 
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LINE  WIDTH  MEASUREMENT  ON  SINGLE  CRYSTAL  YTTRIUM- 
IRON  GARNET, 

by  A.  D.  Krall.  10  Aug  b2,  Kp.  incl.  illus. 
'"  refs.  (Rept.  no.  NOLTR  62-4^) 

Unclassified  report 

DESCRIPTORS:   •Single  crystals.  "Yttrium, 
•Iron,  Fer romagne t i s m.  Ferromagnetic  materials. 
Microwave  frequency..  Theory.  Wave  analysis, 
Mea  su  remen t . 

A  simple,  quick  measurement  of  narrow  (about  1 
oersted)  line  width  ferromagnets  by  the  use  of 
re-radiated  microwave  fields  is  described.   The 
equations  of  motion  are  combined  with  the  elec- 
tromagnetic field  equations  and  then  solved  to 
show  what  is  being  measured  and  how  the  measure- 
ment should  be  made.   Experimental  equipment  it 
described  in  detail.   (Author) 
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la     in.>rt     g««-«lll«ll     ■rl»l     vapour     ■  a  g  n  ^  '  o  p  1  mi 
dyaaaic     (iPD)     power    genpratori     Piiploving     » " 
toaliation     le»el     abo»e     lh»*     corresponding     -a 
Hersinl     loaliaHoB     at     the     static     teaiper^iure 
tke    plataa.     rec  o«bl  n  a  t  i  on    «i;',     b^     or,"     of     'h- 
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■ill     be    of    greateit     importance.        Kor     '  h-    -15- 

■  here  -he  gaieoul  coaiponen-  of  •  1  >■  "PD  ]  >•  n  '  r  i 
it  di-  or  poly-at  oail  c  ,  an  al'ern^-ive  recomb; 
tion  ■echanil-  II  postulated  "^  r  <"■  bo(1»  e:er 
t  ron-atoai-ioB  and  a  re  c  oaib  i  n  ^  •  i  on  co^ffic-n 
derived;  taluei  of  'his  coeffici-n'  ir-  jiv- 
functiom     of    ■eaa     electron     -ner^v     for     n  w1  r  .  j  •■ 

nitrogen,     oxygen    and     a«»onia.  * u •  1  .  r 
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Coa  t  en  t  s I 

Approxtaate    coaiiancv     of     idiihi'i 

qaant ■■    ■echaai  c  s 
Actioa    prlaelple     for     rUssirj;     fi-;di 
Relatiritltc    particle    -.(u^'ions 
Geaeral    perturbation     'h-ury     in        .isslcal 

■  echaa  i  ci 

SchBiager'i  action  princi?:^  fir  -:<<5ical 

■  echaai  c  i 

Adiabatic  i»»ariants  of  p  1  « s m s 

■  agael i  c  fields 
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■•chaaics,  Nuclear  spins.  Silicates,  t t t r i u ■ . 

Coa  t  en  1 1 : 

Slaplifled  description  of  f e r ro m g ne l i c 
relaxation 
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k  •  :  <  X  J  '.  i  .-  n  ;  r  '.•  '1  J  •■  •   •  '  <i  .  j  1  a  I  i  o  n  s 
ijum.ry  of  relaxation  processes  in  YIG 
iaai.Tidry  of  experiaenlal  results  for  YIG 
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Dt.  S'Klt'T'l^S;         "      mpressihle     flow,      •laminar 
boundary     later.     Velocity.     Airfoils.     M  u  i  •' 
flow.     Boundary     layer.    Mach    nunber.     Heat     'r 
f e  r ,     Teape  r  at  u  re . 


'     r-^lfulatlng    the 
ir>     layer    with     suct 
It    applicabi-' 


ir<-<sure    gr*ili 
"••^t     trans  fer 

I    ^  P  a  r  1  «  -  '  " 


An  app  r  ox  I  a»  '  •  -•  - 
pre  1 1  I  bl  e  1  ami  .'.  a  :  :  ^ ->  i 
was  developed.  The  aethod  .-  rr- 
trary  distributions  of  potential  veloc 
suction  velocity  on  adiabatic  walll  at 
nuaber  of  unity  V\ '  h  re 
It  »lso  holds  1"  ■"••  ■-1V'- 
CO"',-?-'  mil  t>---p-ri'j''- 
kn  .«n  -net  so!--'.  ■"»  :'  ri-'--.  '  " -'  ■•«■•■ -i  v  ; 
sysieaalic  r  -i.  ^'I'lons  of  thr  lainnur  cor 
ble  boundary  .H,-r  with  suction  on  aerfoi: 
tlons  are  perferaed.  In  the  subsonic  ranj 
profile  NACA  "~  *  ~  and  In  the  supersonic  r, 
tyaaetrtc  bi'  "v.«  profile  with  a  thick- •••> 
•  f  tOi  it  tJtci  4'-  various  Mach  nuabT^  <- 
%\9%  ot  incidence.  A  special  studv  <  ~  "* 
the  Influ'-i'-e  -f  the  location  and  exi-' 
1  the  pot  i  t  i  on  of  the  poi n • 

s>\ni,n  that  a  given  sue',  -r 
'firii-nt  in  delaying  sepiri' 
I   "•■  ift  part  of  the  profii 
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■agnetic  fields.  Electro •ijnetic  mvei. 
lo  t  i  o  ■  . 

The  aotion  of  a  charged  particle  throjjn  a  .i-- 
daaiity  electron  plaiaa  placed  in  in  extern*: 
coaitant  Bagaetic  field  hji  been  i  b  ve  s  t  i  j  a  t  ••  1  by 
uilag  transport  equations.   The  notion  of  the 
particle  In  the  direction  of  the  applied  aajneti 
field  it  coaildered  in  detail;  the  parllclei  no  v - 
lag  at  right  anglei  to  the  aajnetic  field  a r ' 
coaildered  briefly.   The  charge  deniity  devel- 
oped la  tbe  aedliM  at  a  retult  of  Interaction  of 
the  aediaa  with  the  aovlng  particle  through  lonj- 
raage  Coelenb  force  It  evaluated  for  the  aave- 
leagth.  Laabda,  ahlch  it  tuch  that  R  it  greater 
thaa  Laabda  It  greater  than  l.aabda  [O;,  wher-  H 
it  the  dittaace  froa  the  aovinj  particle,  and 
Laabda  (D).  the  Dobye  wavelength.   Three  type? 
of  chargo-deat 1 t y  wavei  are  atiociated  with  the 
ao*lag  teit  particle.   One  It  a  "plataa  elec- 
trea'  aa^e  that  oxlttt  only  for  velocities  of  in. 
tett  particle  that  are  greater  than  the  average 
theraal  tpeed  of  the  plaiaa  electron;  this  «av.- 
alio  theat  a  Mach  cone  distribution.   The  secunl 
it  an  elliptically  thaped  'extraordinary'  elec- 
treaagaatlc  Ba»e  that  exists  for  all  velocities 
of  the  tett  particle,  and  is  cojpled  to  the  plas- 
aa  elactroa  aave.   The  third  is  an  alaost  spheri 
cal  aeak  aave  associated  with  the  ordinary  elec- 
troaagaetic  aave.   This  third  wave  is  not  cou- 
pled to  the  other  two  waves  within  the  range  jf 
approxiaat  loB  coatldered  here,  and  tl  goes  o  v .- r 
to  an  exponeat i al  1  y  decreasing  charge  distribu- 
tlaa  la  the  Halt  of  very  taall  aagnelic  field. 
V  Aat hor ; 
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DESCRIPTOBSi   •Kiin  ct  i  on  ;i  1  analysis,  •Elec'ron 
beaat.  Electric  fields,  Magnetic  fields, 
Nvaerleal  analyilt.  Matrix  algebra.  Statics^ 
Vector  aaalytlt,  T ran f oraa t  1  on   Ma ' heaa t I c i ,  . 
Qaadrupole  aoaentt,  Microwaves,  Special 
faactloat,  lotatlon,  Differential'  equations. 

The  lateractioR  between  trnnsverse  electron  beaa 
■■TOi  la  periodic  fields  it  utually  analyzed  by 
attualag  a  liautoidal  variation  of  the  electric 
■ad  aageetle  fleldi.   In  thit  analytit  another 
approach  is  uied,  aiiualng  the  fieldt  to  contisi 
of  faactioaa.   Exact  tolutions  can  then  be 
obtalaed  by  itaadard  aatheaatical  aethods.   The 
Interactioa  ia  quadrapole  fields,  t wo-d 1 aen t i on » 
fieldt,  aad  fieldt  of  rotational  syaaetry  it 
coatldered,  aad  the  retultt  are  shown  to  agree 
well  with  tbe  1 1 nu t ol da  1- f 1 e  id  theory.   Extensiv 
auaerlcal  calculations  are  presented.    'Author^ 
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lon  as  a  coaparison  paraaeter. 
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UES(H:HTijH1;    "i^uantud  nerhanics,   'Hvdrogen, 
•Atons,   'Electron  capture,  E!ei- irons.   Ions, 
Nuclear  reactions.  Nuclear  aagnelic  resonance, 
Theor*,  Electron  rapture. 

The  problem  of  electron  exchange  in  M*  -H  col- 
.isions  was  first  investigated  on  a  purely  (juan- 
tjm  fiiechaniral  basis.    A  calculation  was  made 
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Uteralare  oa  h i gh-» l reng t h  ■aterialf  "ai  re- 
fl«a«d,  aad  high-strength  aaterials  prodycert 
■•re  coatacted  to  locate  lources  and  iiiess 
applicability  of  exlitlng  aateriali  for  r  >•  f  r  *  - 
tary  aatal  extrusion  liner  js».    Author 
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12  rvfi. 

(Coatrtet  AF  4J(08'V  "  ■!  : 

(AFOSR-285'^/  Cnclaislfled  report 

DESCRIPTORS!   •Heaiure  theory.  •Operations 

reiearch,  Probibility. 

Dacerttiaty  of  aeatureaenti  exa«inecl  by  Shannon  s 
theoraa  and  Jayaei'  foraallia  leads  to  deflni'lon 

of  lapreciiioB  ai  bound!  eacloilng  the  eeasured 
value.   Width  of  bounda  li  related  to  syte-  per- 
foraaace  and  poiiible  aalfunctlon. 
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aaa  lysis. 


Carn^*;!**  In^' 
A  I  I  SKA  H  PKlX 
^  I  SAM    I  a;      Cl  ANSI  SI,  . 

tn     ■!       I J  I  r  1  .     >■       K       ^  •• 
.  ..  P       i  n  c  1  .    '  1  ti .  ••  •.  . 
no  .    tJt , 
.Contract     Nonr-76001. 


Li  1  V 

pr  1 

-^    •- .60 

of 

MM : 

-  ,-  h      ,     ('  i  •  •  s  ! 

)i,L'. 


1 

S(, 


<i< 


'  s  »•  .1  r  r  ►■. 


ASD 

Ju  I  V 
■n  »■  m  o  . 


62. 


ProJ 

I  nr 


DES(  HI  P  'iiKS 
•  E  c  o  n  om  i  c  s  . 


;:j- 


■K    AW       OTS 


'I   1 


Oiv. 
price 


NR-'^47011) 

.1  s  \  1  f  1  >■  (1     r ''  p  n  r  t 


26. 


17 

C 


Arrospi--  .nlorni 
t;El'ri<(SPAf<k  HAIII 
r.  .  A  .  ti.  io  i-'n  k  0  . 
no.      '.2-130:     Trail 


(>a  > 
PP- 


Tu  rh  i 


.ion  I)  I  V  . 

:  s :  s(,  n^ 

Sf  p 
Iron  t 1 
1  .   M  a  n  k  1 


aashinjlon. 
I, AS  :'  HHl  Sh  1 

-  P  ■     r  f  f  ■> 
ectrospark  ^i 
1   lnslrun»*nt 


U.  C. 
MPEI 1  ERS, 

AIL)  rept. 
I-  h  1  n  1  n  g  of 

no.   o . 


Lnrlassifi'il  fport 


OESCRIPTOKS : 

rotors,   I  -  a  t 
s  '.  >•  f  ;    I  II  p  -^  .  . 

tfl'i^ctivt-nrss 


•Spark  marhininj.  'Las 

r-'Jlltant  alio  vs.   Sti-e! 

crs.     Turbine     riladej,      Sj 

Kinjfacturing     methods 


turbine 
•stainless 


p  o  s  $  1  t)  1 
e  r  s  for 

J  o  r  5  b  »  e  :  >• 


The 
pe  1 


itv  of  nanjfartiiflng  radla.  vaned  ir 
iinai:  jas  ijrt'inei  and  tjrbororapres- 
iro spark  aa'hinlng 


■  a'-ninlng  li   lisrussed.    The 
r^:allonshlps  aaonj  niln  ihararterlstl'S  of  the 
^;»'-tro  spark  aarhinlng  process  for  three  heat- 
r'sistanl  a.lovi  are  th.-  sarar  as  those  for  rarbon 
St  er.s.    Th'-  r'iatlonshlps  are       depend  enre  of 
opt  irnum   jrrf-nt  un  area  being  narhined.        de- 
p..T],.n,-..   if   iptiiiun  'urrent  on  «eta. -removal 
rjte.  tn^  ,1--pendenfe  of  surface  finish  on  op- 

'.laun   jrr'nt.   The  efficiency  of  the  nex  aethod 
IS  hijn.    Machining  of  tn     impeller       ma  in  di- 
ameter on  a  t,<pe-,     machine  re.juires  only     t 
of  the  '.  I  lie  r--  Jul  red  for  all  ling.   The  unifora 

efi  for  grinding  reduces  grinding  tiae 

tl-ctrospark  aarhining  expands  the 
f  jas  'urfine  design  and  improves  the 
n)  '•cononi-  characteristics  of  gal 
T  n  ••  meriod  Cin     be  improved  b»  Bachin- 


i  .    .  <JM  i  n  r  f 

I  •     0  n  «■  -  1  a  . 
potent  la. 
t  »•  c  h  n  I  c  J  ; 
t  u  r  f)  1  n  e  5  . 
inj  levera 
used  for 
A  J  t  h  0  r  J 


h  a  n  n  »■ 
■  a  c  h  1  n  1  n  >j 


imultaneous , 
I'f  coaple»-s 


1  1 


and     can 
1 .-     p  1  r  I  s 


be 


AL»-.  ■ 
;T!S' 


H    Air 


OTS 


Di  V 

p  r  1  ' 


Carn'.ji'  Inst.  >f  T 
Industrial  Art  minis' 
ti  !•  ECTS  0^  Al  Ul  T  !S( 
ACrOMPl I SHMENT     ASU 


r  Church; 


■P  ■ 
■n  »*  m  ) 
tC  on 


I  nc  1 
n  0  . 


,      I  1  lu  •, 

Q8) 

Son  r-7fcC 


26 

-    $-.>C 

rr^,,     ilrirtuH'e     School     of 
rs'ion,     Pit'sburgh,     Pa. 

Ht.(  (iKUS:         ISOI  V  IDl   Al      TASK 
I'H'.AS  I^AIl  OS     OBJt.l   T1;KS, 

n."     «       »        I    .,  (ippr         ■    ■•  .  . 

atilf         '•      r>-f5.      vOSK     fs'-arch 

"«> 

1  .     ProJ  .     SH-     ..'■     *  • 

r  n  c  1  a  *  <  :  f  1  >■'!     r  '■  p   •  r  t 


h  «■ 


i'  r  -  %  -  r,  ■  ■•  '*. 

Keiearch  in  Organi/.  a 

vania,  Carnegie  Inst 


H 


ins 


June    22,    23.     24. 


Dt  SI  Ki 
ti  «•  n  *  •• 
H.-  h  a  V  1 

C  <•  r  '  'I  :  n 

a  n  '1  s  0  m  >■ 

of  an  I u 

I-    ,  ij  n  •  1  n  g 


:  '    US  ; 
j  1  ti  K  . 


I  t  1 
1962. 


';u  1 


in«or>'rt     '     'rf'^rencc      on 
P  1  •  •  s  b  J  r  g  h  ,     P  r-  n  n  s  V  I  - 
if     Techno  logy. 


•Manaye- 

.  u  n  !  r  0  1  , 


T  a  1 

,1  f 


J- 


;  .J 


1  n  '■  »-  p  • 


h"     ••ffec'^      'ha' 
'         w'-r*'     Hx-iflined 
^  V  \       if      lucll'      mr  r ' 


■n  1  '  J  h  ' 
Man  I  g 


1  n  V  >■  S 

b  1  s  1  c 


I  g  a  ' 
audi 


proper'  1  e  s 


1  ! 


.c»»5ses     whrn     us**!!      as 


'  .:    a  J  it  M  I  n  g  , 
be     expected 
r  1  'I  1      .1  n  cl     a  c  - 

Ij  <'»■.!      in      nrrler     to 

rrrspinrti  ng 

I  n^t  rufflt-nt  s 


100 


PRODUCTION  AND  MANAGEMENT  -  Division  26 


r  e 

hr 


r     m 
s  k 
<]u  1 
n  ai' 
r      1 


I  h 

th 


■  n  (1  .1 

■  r  e 
■r  u"- 
•  r  r  e 

«■  f 
e  a 
•c  t  r 


,-)  n  a  y 
p-rf 
r  ene 

I  h  ,. 

n  1  n 
c  1  r  c 

\   :i  r^  P 

'  1  o  P 
n  0  ' 

sec* 


e  r  1  a  1 

ct  rm  a  n 
n  T  5  . 

1  r  e  ,1 

1  '  I  .1  1 

um  s  r  r 


a 


uc!  1  t 

u  n  p  n 


*     'ha 

I  n  r  1  u 

rathe 

a  5     t 

of      ,1 

prof 

'        of 


con'rol     relative     to      .",      specific 
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Since     the     term     'auditing'      is 
of     .icrnunling     audits     was     chosen 
s'uftv     emphasis.        This     area    was 
ibed     further     in     a     variety     of    ways, 
spec's     such     as     the     types     of    rprom- 
!      niiih'      result      frotn     an     actual     audit 
ded     in     this     study.        Attention    was 
r     on     the    basic     audit      itself--re- 
he     audit     per     se.        The     study    was 

series     of     investigations     into 
ess     .'ind     the     use     of     auditing     as     an 
m.inagerial      control  (Author, 
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Air  ^orce  (amb ridge  Up  search  Lab.,  Hedford,  Mass, 
.;I-,SI(.S  K(jK  a  KAILLRE. 
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lysis  conclud.-s  that  there  is  a  distinct 

sppclfying  when  it  is  acceptable  for  a 

p.juipraent     to     fail.        Although     there    is     a 

.alionship  between  specifying  when  parts 

and  specifying  when  they  should  not 
ere  is  an  important  difference.   Design- 
a  specific  time  of  failure  tends  to  in- 
fficiency  and  does  not  necessarily  re- 
lability.    Also,  more  information  about 
ailur.'  mechanisms  is  rp()uired  to  achieve 
reasonably  close  to  a  sppcified  time. 


All-.  ■'■      ■  ■  ., 
TISTM  ODN 


U  1  V  .   <:  ■  . 
OTS  price  $- 


17 

An 


inde  Co.,  Dlv.  of  Lnion  Carbide  Corp..  Sew  York. 
HESEAHCH  ASD  UEVELOPMENT  WORK  OS  ELECTROLYTIC 
SIUBUM  ASU  MOHIIM  ALLOY  CAPACITORS  OK  WET  AND 
SOLID  TYPES. 

'Quarterly  progress  rept.  no.   ".  '  July-'C  Sep  t2 , 

-  .     ■  '  P  • 


progress 
by  ¥.      fc.  Cariou.    Oc 
Cables. 
.Contract  N0b«r-8 


incl.  illus. 


Inc  1  ass  i  f 1 ed  report 


DESCRIPTORS:   •Niobiua.  •Nlobiua  alloys, 
•Capacitors.  Inpurities,  Tantalua  alloys. 
Alloys.  Powder  alloys.  Carbon.  Single  crystals 
(Metallurgy).  Powder  aetals.  Anodes.  Process- 
ing, Manufacturing  methods.  Foils. 

A  status  report  is  presented  showing  progress 
achieved  in  the  following  areas:   Impurity  trace 
analysis  of  different  Nb  materials;  preparation 
of  pure  Nb  foil  and  Nb,  Ta  single  crystals; 
Preparation  of  Nb-Ta  alloy  powders;  optimum  con- 
ditions for  removal  of  C  from  Nb;  optimum 
anodization  conditions  for  pure  Nb  anodes; 
preparation  of  Nb  alloy  foil  and  alloy  single 
crystals;  optimum  processing  conditions  for  solid 
Nb  plug  capacitors;  and  preparation  of  highly 
purified  Nb  powders,  including  microspheres. 
Studies  have  been  initiated  in  each  area  but  none 
have  been  completed  to  date. 

AD-285  2-!5      Div.   26.  17 
(TISTM  EJH)   OTS  price  $1.75 

Illinois  U.  Engineering  Experiment  Station. 

THE  EPKECT  OF  FLANK  WEAR  ON  TOOL  TEMPERATURES 

AND  TOOL  FORCES  IN  THE  MACHINING  OF  HEAT  TREATED 

STEEL. 

Technical  rept.  no.  10.  June  61-Jan  62  on  Re- 
search on  Tool  Flank  Wear, 

by  B.  T.  Chao.  D.  R.  Jeng,  and  K.  J.  Trigger. 

Aug  b2,  oOp.  incl.  illus.  tables,  To  refs. 

(ME  technical  rept.  no.  ORD-1980-lO) 

^Contract  DA  1 1 -022-ORD- 1 980 .  Proj.  5B99-01-004) 

(AROD  rept,  no.  U92:12) 

Unclassified  report 

DESCRIPTORS:   "Cutting  tools.  •Machine  tools, 
•Carbide  tools,  "Steel,  Friction,  Temperature. 
Stresses.  Heat.  Machining.  Test  methods.  Test 
equipment.  Infrared  detectors. 

An  extensive  investigation  is  made  on  the  in- 
fluence of  flank  rubbing  on  tool-work  and  tool- 
chip  interface  temperatures  for  the  machining 
of  a  quenched  and  teapered  alloy  steel.  Local 
flank  temperatures  are  aeasured  by  a  photo- 
conductive,  infra-red  radiation  detector.   Tem- 
perature distribution  and  rate  of  energy  dissi- 
pation at  both  interfaces  are  computed  there- 
from using  a  geometric  electric  analog.   The 
foregoing  results,  together  with  tool  force  dy- 
namometer data,  makes  it  possible  to  examine 
changes  in  frictional  behavior  at  both  inter- 
faces as  wear  develops.   It  is  concluded  that 
the  wide  difference  in  the  rigidity  of  the  tool- 
work  and  tool-chip  pair  plays  an  important  role 
in  the  wear  mechanisa.   (Author) 
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Aerospace  Information  Div.,  Washington,  D.  C. 
ELECTROSPARK  MACHINING  OF  COMPLEX-SHAPE  PARTS. 
■g  Sep  t2.     2p.    (AID  rept.  no.  p.2-12^;  Trans, 
from  Eleclrospark  Metal  Machining  al  the  Kaluga 
Turbine  Plant.   Byulleten'  Tekh n i ko-ekonomi- 
Inforaatsii.  no.  fc.  21-2/;.  1962} 

Unclassified  report 


c  h  e  s  k  o  y 


DESCRIPTORS:   "Steel.  "Stainless  steel.  "Spark 
machining.  Impellers,  Dies.  Gas  turbine  blades. 
Machining,  Electrodes,  Graphite.  Copper  elec- 
trodes, Tungstea.  Precision  finishing.  USSR, 
Trans fation. 

The  kaluga  Turbine  Plant  makes  extensive  use  of 
electrospark  machining  in  the  manufacture  of 
dies  and  gas  turbine  blades  made  from  E1-612K 
steel  and  turbine  impellers  made  from  El-ttl 
steel.   Dimensional  precision  of  0.2  aa  and  Class 
3  surface  finish  (roughness  height,  ^C  to  t3 
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THE  HEAT  CAPACITY  OF  Cu ( HC02 ) 2. 4H20  BETWEEN  TO 

DEGREES  AND  :C0  K, 

by  J.  Skalyo  and  S.  A.  Friedberg.    '  Sep  'i.  ip. 

incl.  illus.  i  refs.  ^Technical  rept.  no.  M' 

(Contract  Sonr-7t)005.  Froj  .  NH  Ol3-;ji 
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•Specific  heat,  •Hydrates.  Ca 1 o r i ne t e r s ,  Low 
temperature  research.  Entropy,  Magnetic 
susceptibility. 

The  heat  capacity  of  Cu  (  HC02 ;  2.  ^1120  was  Beasured 
between  ':  and  "C,  K  in  a  vacuus  calorimeter.   No 
pronounced  anonalous  peaks  are  observed  near 
16.8  K  or  o2  K,  temperatures  at  which  suscepti- 
bility aaxiaa  appear.   A  consistent  explanation 
of  these  facts  is  provided  by  the  assumption 
that  Bost  of  the  spin  entropy  is  lost  by  short- 
range  ordering  on  cooling  through  a  wide  temper- 
ature region  around  62  k  so  that  the  lower 
transition,  while  abrupt,  is  accompanied  by  a 
very  small  entropy  change.   ^Author) 


AD-285  563 

TisTx  tcg; 


Div.   25.  U 

OTS  price  $i.6C 


'  arborundum  Co.,  Niagara  Falls,  N.  Y. 

MtCHAMCAL  PROPERTIES  OK  SILICON  CARBIDE  SINGLE 

CRYSTALS. 

Final     rept..     ' -;    May    b1-12    Aug    '=.2, 
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PHYSICS  -  Division  25 


H>- search  i  3  ■<     conducted  In  investigate  the  me- 
'►annai  properties  of  vapor  phase  grown  sing  If 
crystals  "f  silicon  carbide.    t()uipment  was 
'I'- SI  gned  to  deform  the  crystals  in  bending  b) 
thre.' -point  loading.    Preliminary  results  for 
iriung's  modulus  of  elasticity  and  cross  bending 
strength  dre  reported.    Values  of  strength  as 


high  as  one  million  psi  were  obtained.   A  corre- 
lation was  found  between  sample  thickness  and 
strength.   The  strength  at  175C  C  considerably 
exceeds  the  strength  at  room  temperature.   No 
evidence  of  gross  plastic  deformation  under  me- 
chanical load  was  found  as  high  as  180C  C.   Some 
observations  were  made  of  dislocation  motion 
during  etching  at  9^C  C  in  borax.    (Author) 
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tio ni  -■■  noiile  erosion  rate.   k.».r...-i  service- 
ability was  found.   Increased  erosion  ra"--  <' 
iacreaied  aotor  pressure  was  noted  for  '.►. 
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•Racket  cases,  •Melding,  Solid 
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ochei  propellants,  Baterials,  Steel.  Staii 
ess  steel,  Titaaiua  alloys.  Manufacturing 


The  predoai.nant  welding  processes  used  in  fabri- 
cating aotor  cases  are  i ne r t-ga s- sh i e 1 ded  welding 
and  res  I  St anee-seaa  welding    Three  significant 
conclusions  have  been  drawn  relating  to  welded 
fabrication  of  motor  cases:   \'/  Melding  is  not 
currently  a  liaiting  factor  on  the  strength 
levels  obtainable  in  production  cases    These 
cases  are  being  aade  of  h  i  gh- s  t  rengt  li  steels  heat 
treated  to  strength  levels  between  190, OOC  and 
.^Iw,  OJ  uniaxial  yield  strength.  \2)      Melding 
could  be  used  in  aotor  cases  in  the  near  future 
•  t  the  following  un i ax i a  l-y ie  Id-at reagt h  levels: 
170. TC:  psi  -  Ti  alloys;  2^0.000-  250, OOC  psi  - 
lo«-alloy  and  hot-work  die  steels;  and  280, CJV 
300, OCC  psi  -  Coldworked  stainless  steel  or  Bar- 
Aging  steels.   {))    Melding  aay  be  used  in  aotor 
cases  in  i  to  i  yean  at  the  following  uniaxiai- 
yield-strength  le»eU:   200,000  p»i  -  Titanium 
alloyt;  .e,:,Oj')-  300,000  pii  -  Low-alloy  and  hot- 
work  die  iteeU;  aad  3^0,000  psi  -  Coldworked 
stainless  iteel  or  Mar-Aging  steels.'   (.Author) 
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ical properties.  Coolants,  Fluorides,  Chlo- 
rides, Teaperature,  Pressure,  Theory,  Ileal 
transfer,  Has  flow.  Equations,  Vapors,  Convec- 
tion, Cooling. 

The  effects  were  studied  of  changes  in  the  tem- 
perature, pressure,  and  Reynolds  number  of  a  hot 
gas  stream  upon  the  required  flow  rales  of  a  sin- 
gle liquid   water,  used  for  film  cooling  differ- 
ent lengths  of  a  cylindrical  test  section.   The 
effects  were  also  studied  of  the  physical  prop- 
erties of  water,  anhydrous  aanonia,  ethanol,  and 
Freon-113  on  the  required  film  coolant  flow  rates 
for  a  single  condition  of  gas  stream  temperature, 
pressure,  and  Reynolds  number.   Heat  flux  and 
Mall  temperature  distribution  downstream  from  the 

iquid  film  were  aeasured.   A  brief  investigation 
of  combined  film  cooling  and  convective  cooling 
was  conducted.   Theoretical  studies  also  were 
conducted  to  obtain  rflationships  for  predicting 
the  convective  heat  transfer  coefficient  between 
a  liquid  film  jnd  a  flowing  hot  ijas  stream,  the 
insulation  effect  proviiled  by  the  film  coolant 
vapor  for  areas  downs '.r'l-  ;rin  the  liquid  film. 
and  the  cooling  requir'in-ni.s  »iien  extern  ai  con- 
vective cooling  is  supplemented  with  internal 
fila  cooling.   The  resulting  equations  correlated 
the  experimental  data  with  reasonable  accuracy. 
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Mode  1  tests, 
Inject  ion. 


Test  methods.  Control  systems' 


A  study  was  made  of  thrust  nozzles 
dynamically  y.iriable  throat  areas 
developed  by  providing  injection  o 
gas  at  high  velocity  at  the  throat 
applied  to  a  solid  propellani  rock 
pressure  exponent  near  unity,  the 
.irea  would  result  in  a  greatly  inc 
pressure,  mass  flow  rate,  and  thru 
m.ite  an.i  lysis  of  this  effect,  cold 
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live  10  the  throat  plane,  and  a  sp 
ral  example  are  presentee'.  Test  r 
cited  that  area  variniinn  by  secon 
Jection  was  feasible.  It  is  shown 
sure  in  the  combustion  chnmber  of 
pellani  rocket  is  sufficient  to  pr 
dary  fluid,  if  the  attendant  nozzl 
be  tolerated.  Conversely,  if  cold 
fluid  IS  provided,  a  significant  n 
cooling  effect  should  be  possible. 
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OESCKIPTORS:   'C rl mi  no  1 ogy .  Mie  detectors. 
Feasibility  studies,  Coaputers.  Decision 
■aking.  Test  Methods,  Standardization, 
Physiology,  Mea s u re«en t ,  Identification. 

A  series  of  experinents  on  various  aspects  of 
detection  which  have  special  reference  to  the 
possible  use  of  a  computer  in  lie  detection  are 
discussed.   Significant  results  were  obtained 
in  a  simulated  theft  experiment.   The  lie  d.tec- 
tlon  exaainers  were  ahle  to  differentiate  with 
significant  accuracy  among  the  thief,  the  look- 
out, and  the  Innocent  suspect.    Independent 
raters,  who  based  their  decisions  only  on  the 
phjfs  io  logica  1  recordings,  were  able  to  attain 
the  same  degree  of  accuracy  as  the  examiners. 
Of  the  three  physiological  systems  employed,  the 
psychogalvanic  response  was  evaluated  with 
greatest  objectivity  and  was  found  to  yield  the 
most  valid  results.   In  the  den i a  I -o f-ac t u a  I - 
crime  and  in  the  den i a l-o f-c I  as s i f i ed- i n f o rma t i on 
experiments,  success  in  detecting  lies  was 
limited.   The  coun t e rmeasu re  techniques  experi- 
ment indicated  that  individuals  with  a  moderate 
amount  of  training  ran  contaminate  the  physio- 
logical records  with  irrelevant  responses  which 
enable  them  to  confuse  the  lie  detector  operator 
and  thus  elude  detection.   The  ("o  u  n  t  e  r  nea  s  u  res 
Techniques  experiment  points  up  the  possible 
sources  of  invalidity  In  the  traditional  lie 
detection  procedures.   Despite  the  positive 
findings,  limitations  in  ubjectjvAty.  uncon- 
trolled invalidating  influences,  and  non-stand- 
ardized instrumentation  in  this  field  cr'-atf  a 
need  for  further  definitive  research  before  the 
computer  can  be  considered  as  an  integral  com- 
oonent  of  the  lie  defctlon  decision.     Author; 


po 


AD-284  -'2.? 
TISTB  AW; 


Di».   28 
OTS  price  121.00 


for  the 


Quartermaster  hood  and  Container  Inst. 

Armed  Forces,  Chicago,  111. 

MLMjEK  in  OROIPS:   AN  ARCTIC  EXPEKIHENT. 

Interim  report  on  Human  Factors  in  Quartermaster 

Corps  Operations. 

by  Richard  W   Seaton.   Aug  o2,  IS^p.  incl.  tables, 
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DESCRIPTORS:   'Hunger,  'Group  dynamics. 
Sensory  deprivation.  Stress   Physiology), 
Stress  .Psychology,  Hiliiary  psychology) 
Arctic  regions,  Greenland.  Military  rations. 

A  test  of  underfeeding  in  the  Arctic  during  the 
summer  of  *  v^ r  is  presented.   The  experiment 
used  two  replicated  cycles,  each  consisting  of 
a  five-day  control  phase  followed  by  two  five- 
day  experimental  phases  during  which  subjects 
trekked  over  the  Greenland  Icecap  man-hauling 
sleds.   Variables  included  eight  sub-groups 
paired  into  five-man  teams,  two  feeding  condi- 
tions, and  two  work  conditions.   Reliable  con- 
firmation of  pr>-vious  reports  was  provided  for 
some  phenomeno 1 ug i ca 1  effects:   e.g.,  weakness, 
sensitivity  to  minor  task  increments,  and  con-' 
cern  about  health  and  hygiene.   Alleged  sensi- 
tivity to  cold  was  unconfirmed,  and  sexuality 
appeared  to  be  a  concomitant  of  the  general 
stress  -situation  rather  than  ,i  specific  corf- 
late  of  hunger.   That  time  passes  more  slowly 
for  hungry  men  also  was  not  supported  by  sub- 
jects' reports.   Social  effects  of  hunger  on 
groups  included  reduced  talk  and  humor,  and 
incr»-ajed  complaining  about  minor  strains.   Con- 
trast between  effects  of  external  demand  stress 
and  hunger  deprivation  stress  -i   notable. 
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DESCRIPTORS:   "Ps ychomet r i c s ,  "Personality 
tt'ts.  Design. 

As  the  final  phase  of  a  test-development  project, 
'  forced-choice  self-report  tests  were  admini- 
stered to  student  groups  to  develop  empirical 
'scales  predictive  of  peer-nomination  personality 
ratings  drawn  from  the  same  groups.   Five  factor 
scales  were  developed  for  each  test.   For  the 
independent  sample  of  a  double  cross-validation 
analysis,  all  of  the  scales  correlated  positively 
with  their  criteria.   Combined  scales  for  the  3 
tests  showed  usefully  high  correlations.  Multiple 
regression  analyses  demonstrated  that  scores  from 
other  personality  tests  administered  to  the 
students  did  not  add  appreciably  to  prediction 
of  the  peer-nomination  scores.   The  self-report 
tests  yield  better  prediction  (.38-./,'')  of  3 
of  the  peer-nomination  factors  ^ Ext  rover s i on , 
Conscientiousness,  Culture)  than  of  Agreeable- 
ness  v.^',  .71,;     or  Emotional  Stability  (.26, 
.."•I,.   From  a  second  adminstration  of  the  self- 
report  tests  with  Instructions  to  fake  responses 
favorable  for  acceptance  for  officer  training, 
detection  keys  were  derived  that  identified 
a  high  percentage  of  faked  performances,  and 
factor  scales  were  developed  which  reduced  the 
occurrence  of  faked  scores  in  the  extremes  of 
the  distributions.    (Author, 
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THE  EFFECTS  OF  INCCRTAINTY  AND  MONETARY  INCEN- 
TIVES ON  ESTIMATION. 
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WANLAL  or  STANDARD  PRACTICE  KOR  HLMAN  FACTORS  IN 
MILITARY  VEHICLE  DESIGN, 

by  Robert  E.  Hedgcock,  John  N.  Lewis,  and 
Francis  M.  Nclntyre,   Aug  ^  •- ,     ^  4p.  incl.  illus. 
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Control,  Tools,  Illumination,  Indicator  lights. 
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Visibility,    Trmpi-rnt  ure  ,     V  e  r  t  i  |  .1 1  i     •  ,     V!!'-- 
tion,    Stand.-irds,    Standardization,     n  >   1     •=  . 
Design. 

Human     factors    engineering    recommendations     for 
nililnrv    vehicles     in    the    areas     of    operalii  1  1  t  y , 
mai nt ainabi  1 i I  V,     nnd     saf.ty    are     listed.       These 
recommendations    are    oriented    toward    use    by    human 
factors    specialists.       Neither    the    areas    cf 
interest     nor    the    contents     of    these    areas     is 
exhaustive.       An    attempt     has    been    made    to    i nd 
relational     values    of    various    recommendations 
order    to    facilitate    trade-off    decisions. 
(Aut  hor) 
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Ballistic  Systems  Div.  .Norton  Air  Force  Base; 
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PERSONNEL  SUBSYSTtM  HELIABILITY. 

by  Melvin  S.  Majesty.   1 -?  May  r.  2 ,  "v.  incl. 

illus.  tables ,  refs. 

lnclassified  report 

Presented  at  the  N.itional  Aerospace  Systems 
Reliability  Symposium  I0-I8  Apr  o2,  Sa|t  Lake 
Citv.  It  ah. 


DESCHIPTOHS:   "Symposia.  'Astronautics, 
•Aviation  personnel,  "Human  engineering. 
Error.-.,  Man,  Military  training.  Selection, 
Spaceships,  Space  weapons.  Astronautics, 
Symposia,  Beliability. 
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Personnel  subsystem  reliability  for  aerospace 

s  y  s  t  eras 

Prediction    of    personnel     subsystem    reliability 
early    in     the    system    development    cycle 

The    prediction    and    measurement     ol     human     relia- 
bility 

Application    of    a    personnel     performance    metrn 
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iShlGHTl  tSSNESS. 
Final     report     on     Human     Ferformance     in     Advanced 
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C-  -B  aircraft.   Push-button. 


bubj  i-i-  t  S  Of 
switches  a  ^ 
J  t-  (-  t  0  r  1  e  s  in  a 
toggle,  and  rotary  switches  were  each  paired 
with  a'master  push-button  switch  to  form  the 
tt-,  re.-  sets  used  to  turn  an  indicator  light  on 
and  off.   The  subjects  were  instructed  to  per- 
f  o  r  r  the  task  as  fast  as  possible  by  alternate 
actuation  of  the  two  switches  of  each  set.   Each 
sjtiject  also  performed  in  straight  and  level 
flight  with  c-  a  c  h  set  of  switches  for  control 
data.   Per  f  o  rmancM^  d  ,1 1  a  ,  along  with  aircraft 

f  c)  r  c  I  ■  V  in  t  h  t  (■  e  dimensions,  was 
I  high-speed  oscillograph.   Small 

re  found  in  s  p  e  e  (J  of  o  p  e  r  ."!  t  1  0  n  of 

-( 


n  \  1  r  o  n  - 
•-t, .   The 


a  I  c  e  1  e  r  a  I  1  V 

r  .•  I  o  r  dc  d  on 

d  I-  c  r  >■  me  n  t  s 

.,  ;  ;  three-  sets  of  switches  in  the 

irent  in  comparison  with  performance  at 

toggle-  switch  set  showed  the  greatest  decrement 

1  1,  1   r  o  t  a  r  V  s  w  1  t  (■  h  s  e  t  t  h  e 

push-button  switch  set  was  operated  most  rapidly 

in  Im)  t  h  '  -d  and   -F. 


op 
conditions 


1  i>a  s  t     decrement 
^  t  e 

Author; 


AD-."  ^  ^     "     <"  Div.        -"^ 

T  1  Sin    AW       OTS     pr  i  c-'-     i  .'. .  7  5 

1  ph  1  g  h     I      ,     I', e  t  h  1  c-h  •■!"  ,     Pa. 

VATilFSniM  a;      TI'hdKlKs     IN     PhK'IMiNnNFh    UKtlSlON 

\,AK1N(..      AM)     ItAHM-.'..      ^     .IlbUATIKt    KLViF.N 

F   ;  ■:  a  .      r.-jU  .   ,      '"'I  -  -  "•'  " '"'     '"  ^ -^  '''■"  '  "  J  '  i' ■' '  ' 

Hf^c-arc-h     on     ilunan     P  t  r  f  o  r  ma  n  c- e  , 

l3\      \rth.ir     1.       Hrod>     a  n  c]     Solomon     Weinstock. 

\'u  ,  ,        .  '     p.     incl.     tables,     ..    .     ref  s  . 

.  ,M;t  ra.  t     AF     J^i{b^b)b^"  •.     t'rn^        "  '  -  ■ 

,MKL    TDK     ■--■•■  1  ndasM!  led     r.  port 

DLSCU I PTOF^  :         bibliography,     «Psvrhoiog>, 
•U.ii-ic":     maMn-l,      M   r  a  r  n  1  n  g  ,     Fam.-^     theory, 
;,  ;,,r"at  ion     th.Mirv  ,     i'r-F.abi  lit..',     P.havior, 
V„j,,„,.  .iic     pr.  cl,,  t  ion.     Appl  i-d     m,c  t  h  e  m  a  t  1  r  s  . 
n,.-.>r>  . 

Lil.rilures    on     m.,  t  h  ema  t  1  c- a  1     theories     in     psycho- 
log.     F.  t  Aeen     1<^-         end  v^,■r.■     r-.  lc•.^■■.l     to     pro- 
;  i.i;.     ;,n      int  r.wl,.,   t  101,     fo,      t  h,.-     n  u  r,  m  a  t  h.-rat  1  ra  1  \  ■. 
•rained     r.  -•  ar.  h -r  .        Th.-     y  ^  i.-«     is     r.-^t  ■  1  .■  t  e  d     to 
informal  1..:      th.-or>.     .) .,  •  -      ■^<r^>^    d.-     ision     th.-ory,     am 

■  ones.        Foil.    :  ,is  1  .ins 


prnbab  1  1  1  s  I  1  c-      1  .  a  rii  1  ng     t 

1  11  :\jrnat  1  -   n     t  h..j  r  v     h  .>  s     p  1  ov  1  ded 
an.i     .111     1  .'!  1  o  r  na  t  i  c.  n     m(-a^lir.      but     las 
,,     1  fi .'.)  r  ^  :     t  11  .■     1  II  :  .1  r  r  a  t  1  .)  ■! 
l^^.'^/ur.      aiMi     th.'     noisy     chann.'l     th.-..rer,    are     used 
he.i  r  1  St  1  .■  a  .  .  ^  :        I'        applications     o  l'     game     and 
,.,.rj~i..n     \K,-or\     f  .i  1  1     I  .'     s  a  t  1  s  f  >     any     ..  !      th.- 


,^.■  r  .■     I  h  ,i  t  ;  a 

a      1  a  11  J  u  ,1  g 

l;  0  I      :,e.    li      u  -  .■! 
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Division  29  -  QUARTERMASTER  EQUIPMENT  AND  SUPPLIES 


evaluative  criteria;  and 


protjdbilistic 


AD-285  188 


Uiv, 


29,  20 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


-xo     RFSF.ARCH  AND  RESEARCH 


The  FLIDEN  and  28  ASR  Programmatic  were  opera- 
tlonallv  and  technically  evaluated.   The  opera- 


Division  29  -  QUARTERMASTER  EQUIPMENT  AND  SUPPLIES 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


•  vtluatlve  criteria;  and   c   proriabilistic 
laaralag  (Jiaoriat  have  b«en  devplDping  soiinj.f. 
Ho«a*er,  the  Eitai  theory  ne-di  to  &<•  f<i<»nil>-d 
to  a  broader  variety  of  iituationt  aiil*-  '.  -i- 
Bash-lofteller  theorj  needi  a  <ur)si<iiar«  .••dr-^i- 
thaory  to  lolve  problaas  of  roorJinicion  o:' 
theoretical  tera*  alth  expe  r  l  «en  c  a  :  v  i  r  i  <i  h  .  ••  > 
and  to  define  iti  range  of  app.iidiion.    AulMnrj 


^TISTB  *■   OTS  price  •'^.60 

Huaan  Sciences  Research,  Inc..  Ar..n^'on.  V« 
INFOBMATION  AVAILABLE  FROM  NATIKAL  iltS  DIHIM^ 
FINAL  APPROACH  AND  LANDING. 

by  H.  Dean  Havron.  Mar  '>^  ,  ^-p.  inci.  lilus. 
tables,  12  refs.  (Repl.  no.  HSR-HH--..  -Ulk-X 
(Coniract  FAA, 880-4  '.  Proi.  ...'->«' 


I  n  I-  1  ^  s  s  I 


r  >"  p  ' 


DESCRIPTCaSj   •Landing  a  i  .1  s  ,  •  S  ;n  -  f  p  ^- r  c  .■  p  •  ^  ,  n  , 
•Visual  perception,  Pi.u'^,  Ho'i.n.  l^niinj. 
Aviation  safety,  OptiC'il  i!;usi<in«. 

The  effectiveness  of  guir'anrp  rhf-  pilut  nsv 
obtain  f  r  o«  his  vieaing  rhe  ^ppfiri-n'  c  x  p  s  n  s  i  n 
pattern  of  the  earth  is  fvtluii'eri.   HormulAr'  »  r  f 
praseated  ahich  describe  <  h  f>  r4pp;)r>*nt  sppi>rts  of 
■oveaent  of  ground  objects  durinj  final  approach. 
Next,  huaan  factors  data  arc  b  rough'  togcth(>r  ■  n 
estiaate  perceptual  Ihreshnlils  for  nnvcmfn'. 
Speeds  of  aoveaent  express'^il  a?  i  s  o- v  c  i  or  i  •  v 
Curves  are  then  coa pared  with  perccptua,  thrf-si- 
olds  of  aotlon  to  evaluate  'ho  effectivenes!  of 
guidance  that  the  flpparen'  expansion  pa''»'rn  of 
earth  can  provide  for  touchdown  point.  hp.idir\,.; 
and  flare-out.   Results  au s i  he  considered  ten- 
tative because  huaan  factors  data  available  for 
estlaatlon  of  thresholds  were  collected  under 
laboratory  rather  than  field  condi'ions.   t'ur'her 
quantitative  values  of  thresholds  for  percep-im 
of  aoveaent  vary  widely  aaong  reports  in  'he 
literature.   A  better  understand  of  ex t  r a- c oc k p i - 
cues  available  and  how  pilots  can  best  use  then 
should  have  iaport  for  pilot  training,  for  be'-er 
understanding  of  conditions  conduc'ive  'o  false 
guidance  and  optical  illusions,  for  he'ter  and 
aore  econoaical  design  of  AUL  svs'ens.  ^nd  for 
flight  saeeiy.    (Author' 


29.    QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 


AD-.85  103 
(TISTB  SAT' 


Div.   2^ 
OTS  price  |1 .60 


Evaporated  Milk  Association,  (  h i c a g o ,  I:i. 
STUDIES  ON  PHYSICAL  STABILITY  AND  TIN  PLATh 
DETERIORATION  IN  CANS  OF  EVAPOHATfcD  lllLh  HtlD 
UNOCI  REFRIGERATION. 

■  ept.  no.  ■'  (Fiaal),  2'^    Apr  5^26  Apr  61, 
by  E.  H.  Parfltt.   26  Apr  ci,  6p.  1C  tables 
(Rapt.  no.  0-32^; 

Unclassified  r  e  p  o  r • 

DESCRIPTORS!   •Containers,  •Dehydrated  suh- 
stancas,  •■ilii.  Tin,  Chemical  inpuri'ie; 
Spectrophotoneters,  Vitamn  H,  tlec'rip-^r-sis 
Thiaaine,  Riboflavin,  Iron.  L«ail.  (hemicn. 
analysis.  Storage,  Deterioratim, 


Changes  occurring  in  evapora'ed  ttilk 


d 


years    at 
degree  s 


a    refrigerated     tempera-jre      >{ 


'OT      4 


A0-.  J-      ■  J-  :.  1  »  .         .    ■ .      ^U 

r  I  ^r-i   HI)     I'  r^   p r  i  '■ '-  i .  .  r>o 

r'l^lst'jr.      Hl-.s.      It'..      Ii^neapoli^.      Uinn. 

:  N .  t^y : '.AT  ;pN    a^.    :>     T'lt    ntKir-^   "^    ikuuiatiin    is 
;s(  Hfc.A.'iiNi,    r-'!t   ^iitLh    :;ht  u^    i  kklai,   hhouut:^   ai 

LOW    OK     IIIOH     «'    :  ^T'   lit     .  KV  ti   ^. 

R  e  p  t  .      no.  r   1  n  a  .  H^  ,  -  IJ  .•  i      >•'  1  , 

by  Ho«ard  t.  .      ti^.iTian.   '1e..n  rl  i  •■  ,1  .■  r  and  others. 

J1  Dec  ^:,  '■   'i> .     iQcl.  Idl/.t*. 

(Proj.  7-8A-01-002) 

Unclassified    r  •'  p  o  r  t 

DESTRIPTORS:        'Dry     foo!    mix-^.      Vging,     Hactf-ria, 
Ho:iv.     flour.     Sucrose.      -I's,     tjj    white,     Odor^. 
A-  ■   '■  p  t  a  :■  1  :  1  t  »  ,      ^  t  '•  r  1  J  ■•  ,     '..mi     rays,     De  t  .■  r  1  o  r  a- 

'    1    0  T    ,         •<    i    1    1    .J  I    1  0  -1        ■•  f   :'  ■•  r    t    ^ 

ahile     a-i!     spire    ra»--     t.x.'>      in!     ti''     individual 
1  n  g  r  e  d  1  -  1  t  >      •  •■  r  ••      i  r  r  i  1  .   j  t  .■  !     ^  l  .    -  '-'L     to 

■".^t  r>-^,  s.         a:;  h.jji      irrdilijtion     produced 

^.  r  a  •-  t  1  ■  a  .  .  .  s  t  ••  r  i  .  >•  -n  i  x  -  s  ,  i  '  1  i  il  not  r  >■  t  a  r  d 
t  "  ••  rat"  if  ■  1  - 11  1  '■  1  :  d  •■  '  •-  r  ;  ' '  r  1  t  1  o  n  in]  !  i  J  not 
in-r-ase  sl*-.f  ::f>'.  Irraliiti)".  «as  ji'tuallv 
detrimentai  to  the  tiaking  i|uaiit!'-v  if  t  I.-  jn- 
stored  dry  aix,  flour,  sucrose,  short-",  ;ij  a-1 
dried     ^  i  I     a  1  I>  u  T1  -•  n  , 

AD-  .  -'        .  ■   ■  D  1  V  .        29 

TlbTri     A*  iiT^     pr:.-e    |i.00 

■  id  west     Ke,rarh     Inst..     Kansas     f'ltv,     Ko. 

PHfcCOIjK  t;j     Jt't  !  DKAThJ     SKA:    >     t-  i '  K     AlK     M  '  r(  i    r.     i   (A- 

J  IT  loss. 

Kept.      no.  Mnal  July     riO-15     Feb    62, 

D  *     H  .      *  .      rl  e  a  d  !  ■■  .  f  ••  t^     •  .   .       ■  ,  p  .      i  n  r  1  .      i  1  !  -j  s  . 

t  a  b  1  e  1  . 

>  '  0  n  t  r  a  c  t     DA        t-1  2V-q  fn- "  ■  ..  ■ 

ni'laNsified  report 

Dt-il.  HIPTuM^:    •Military  rations.   'Dehvlrat-'d 
substances,  bpace  flight.  Parxaging.  Heaters, 
Acceptibl!it»,   Desljn,   l-re,-ze  drving, 
Hre$er»ition. 

A  set  of  fieals  for  personnel  on  rue  diufl- derail  on 
flijhts  has  neen  developed.    Th>-se  meals  consist 
of  compatible,   precooxed,   detivdrated,   readii* 
r  eh  »  d  r  a  t  ■  (.  1  e  food  Items.    T  h -•  ■  are  p  a  c  k  a  g  »•  .1  , 
along  with  the  ner-s^ary  aaler  to  prepare  thei, 

in   a   Speria.:v   ley.-  lope,]   :ijnt-»,-,jht   '^ntalner 

in  which  the  f  o  o  .1  ■■  <  n  ;  .•  p  r  >v  i  r  e  ,]  jn!  f  r  o  n  «  ti  i  c  h 
It  r  in     Tj  e  e  ^  t  ,■  n  .    The  ne  a  .  s   -in  ►,  e  «  i  r  ■^  e  i]  to 
serving  t  e  n  p  -  r  1 1  j  r  ■•  r,  <      i     d  i  s  t  i  n  i-  t  i  v  e  heating 
device   level  op.-d   fir   the  purpose.     Author 

AD-. ^5    216      Div.   29,  16,  26 

Tl'^TR     AW  MTS     price     J~.50 

1^ u  a  r  '  ••  r  ■t  .1  ^  '  •■  r     '       r  1 1     ,      Washington,     D  .     C  . 

KtlDtAKf  ■!     ASli     Dh.h.      h'MtM     LIAISON 

Nov  'j  "  ,  '  '  <.p. 

(In  cooperation  with  Depart^n.-n-    ;  Agriculture, 

•dsiinjton,  D.  C.) 

I'nc  I  a  s  s  1  ;  I  e  ,)  r  •■  p  •  r  t 

Dt:^)(K;HTlyK■^:         •^       -1.      'Textiles.      •■eaiher. 
•ihe-ii-ais.      •Polmers.      •  H  i  -   X  a  j  i  n  g  .      'Soils, 
•Pest     control.      •«!      rirj.inisTis.     A'ceptabilitv. 
Nutrition.     Preservation,      D.es.      Mbers,      Hlastici 
Jose     rjt-,      Beat,      fruits,      Deh>!rition,      Ki.x. 
t.   IS  toners.      Kllltar.      rejuire-nenls,      «llitjrv 
r  ■■  s  ►-  I  r     1  .      *<  1  .  1  '.  a  r  V      r  i  t  i  ■  ■  n  j  . 


Research 
respect  1 
-  1   '^   a  j  e 

a  I  1  V  1  I  1 
T!  e  n  t  act 
f  1  -  .  d  s  ) 
Chemical 
VI  r  0  n  me  n 
and  m  1  '■  r 
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•■  X  a  !Bp 
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r.ijrims,  pr 
p  '•  r  a  ',  1  V  e  H  n 
of  tie  n  e  f  1  c  1 
■;  •■  s  e  a  r  ■•  h  a 
d  under  the 
X  t  1  1  e  s     and 

p  I  c  k  a  g  1  n  g 
r '■  h  ,  am!  f 
1  ;  a  I  1  0  n  s  . 


o  J  r  '•  s  s  in 
.1  •■  a  V  ■!  r  s  of 
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30.    RESEARCH  AND  RESEARCH 
EQUIPMENT 


AD-;''..  ''• 
TISTP  FH 


Div. 
(ITS  price  |..  An 


Naval  Research  lab.,  Washington,  D.  C. 

^N  X-RAY  DIKKRACTION  DATA  REDICTION  PROGRAM  FOR 

THE  IHM  ••"..  AND  "  <  , 

bv  H.  0.  Nornenl.  .4  Aug  1-2,     2' p .     incl.  lUus. 

table  ,NRL  rept.  no.  S"??;  Addenda  to  NRL  rept. 

no.  yr)^,     AD-.-  •  •••  'J 

In  classified  report 

DESCRIPTORS:    •Programming,  Digital  computers, 
Single  crystals.  X-ray  diffraction  analysis. 


Because  of  crystal  shape,  siz 
mental  difficulty,  it  frequen 
single-crystal  x-ray  diffract 
lained  on  fila  froa  only  one 
When  Weissenberg  or  precessio 
used,  the  problem  of  how  to  c 
live  scales  of  the  independen 
data  IS  an  imposing  one  becau 
of  any  set  of  data  containing 
to  two  or  aore  layers.  In  th 
the  data  reduction  prograa  ^X 
provision  for  handling  this  s 
iutoaatic  bypassing  of  the  in 
correlation  computation  ^in  s 
in  the  case  where  data  were  0 
one  setting.  This  provision 
■  and  ..  XRDDR  has  been  revi 
for  a  third  option.    Author, 
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1  g  1  n  a 

.  Ih 
t  i  on 
a  y  er 
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v  e  d  f 
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so  as 


er  expe  r 1- 
n  s  that 
can  be  0 fa- 
el  t  i  ng. 
u  e  s  are 
the  rela- 
yed sets  of 
absence 

0  n  s  c  ommo  n 

1  f 0  ra  of 
e  only 
was  the 
scale 

LSQCOR  , 
r  0  m  only 
or  options 

to  allow 


M)-^^^    6g0      Div.   30 
TISTP /FR'  OTS  price  $^. 


60 


HAND  <orp.,  Santa  Monica,  Calif. 

KOHTAH:  A  DECISION  TAHl.F.  LANGUAGE  FOK  S(  lENTIFIC 
(OMPI'TING  APPLICATIONS, 
hy  G.  W.  Araerding.   Sep  ■  >. ,  ^^p. 
•'  refl.  (Reaearch  aemo.  no.  RM-n  •- 
I  onlrac  t  AF  ..-<('.  3  S ',  " 

I'n  c  lats  i  f  i  ed 


incl. 
•  -PR' 


i  1  lus . 


report 


DESCRIPTORS:   "Language,  •Programming,   | 
Digital  computers.  Scientific  research; 

KORTAB  is  a  decision  table  language  based  on  the 
FORTRAN  scientific  computing  language.   Programs 
written  In  the  combined  FORTAIl  and  FORTRAN 
languages  can  be  compiled  by  a  FORTAB 
p re-pro ceiior  program  which  aas  constructed 
for  the  IBM  "^  '   computer.   Initial  experiments 
conducted  using  the  FORTAB  language  indicate 
that  a  decision  table  language  added  to  a 
scientific  computing  language  results  in  a 
powerful  combination  of  programming  tools. 
Author" 


AD-.  •'.. 
TI  STB 


AW 


Div.    .1 C  ,   1 
OTS  price  3 ' .  OO 


llles  ExperiTiental  Center, 
FLIDEN  AND  MODEL  .  •>     ASR 


National  Aviation  Faci 
Atlantic  City,  N .  J . 
TEST  AND  EVALLATION  OF 
PROGRAMMATIC  EgllPMENTS. 
K 1 n  a  1  rept., 

l\     George  Apostolakis,  Stephen  D.   liens  on  and 
■others.   Mar  •',  "v.  incl.  illus.  tables. 

Lnclasiified  report 

DESCRIPTORS:   •Programming,  "Display  systems, 
•Business  machine  operators,  "Air  traffic 
control  systems.  Tests,  Maintenance,  Operation, 
Instruction  manuals.  Errors,  Cathode  ray  tubes. 
Typewriters,  Training,  Electronic  equipment. 
Data  processing  systems.  Teletype  equipment, 
Data  transmission  systems.  Digital  computers. 


The  FLIDEN  and  28  ASR  Programmatic  were  opera- 
tionally and  technically  evaluated.   The  opera- 
tional evaluation  was  designed  to  evaluate  two 
different  input  devices  for  the  Univac  File 
Computer  System  and  to  determine  what  aspects 
of  the  FLIDEN  display  were  essential  for  the 
optimal  man-machine  relationship.   Four  different 
display  configurations  of  the  FLIDEN  were  tested, 
ranging  from  the  optimal  condition  of  both  format 
and  operator  typed  copy  being  displayed  to  the 
least  desired  condition  where  the  display  is 
blank.   An  integral  part  of  the  operational 
evaluation  was  the  employraent  of  different  skill 
levels  in  subject  groups  in  order  to  determine 
if  significant  differences  between  them  existed. 
The  technical  evaluation  of  the  28  ASR  Program- 
matic and  FLIDEN  considered  such  topics  as: 
maintainability  of  equipments,  equipment  modifi- 
cations, and  adequacy  of  the  technical  aanuals 
as  instruction  books.   During  the  test  period, 
a  number  of  malfunctions  appeared  in  the  FLIDEN 
which  necessitated  detailed  technical  investiga- 
tions.  A  series  of  transmission  tests  was  also 
conducted  utilizing  the  28  ASR  Programmatic 

serially)  and  FLIDEN  (serially  and  parallel) 
to  transmit  messages  into  the  Univac  File  Com- 
puter via  the  High-Speed  Paper  Tape  System. 
.Author] 
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A  system  for  measuring  small  variations  in 
thickness  aas  developed.   The  detector,  al 
originally  developed  for  measuring  surface 
sion  on  a  space  vehicle,  can  also  be  used 
accurate  laboratory  measurements.   The  sys 
uses  a  radioactive  tracer  technit^ue,  mo  nit 
by  a  scintillation  counter  connected  to  a 
height  analyzer.   Kor  space  vehicle  applic 
the  use  of  a  three-channel  pulse  height  an 
is  particularly  advantageous  since  it  alio 
to  separate  background  radiation  and  elect 
drift  from  the  desired  activity  levels,  xh 
using  only  three  DC  level  telemetry  points 
first  detectors  to  be  flown  Hill  nonitor  t 
erosion  of  vacuum  evaporated  silver  f 1 1 ns 
i«ately  ICOA  thick.   An  accuracy  of  1i    is 
ted  fro«  the  flight  detectors.   ^Author] 
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A  system  of  computer  programs  »as  i rap Ica.n led 
for  orbit  cumput.ition  and  antenna  pointing. 
The  major  programs  are  reported  in  various 
individual  memoranda.   However,  a  group  of 
auxiliary  programs  was  required  and  ..  .  ;,  r  .  •  I  .v 
of  special  data-handling  techniques  *.'•.'      :-vel- 
oped    For  record  purposes,  this  mi s r .  1  J  an. o u s 
group  of  programs  and  techniques  is  reported. 
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FORAST  IS  »    problea  orientel  prujra-minj  language 
designed  for  use  on  the  ORDVAi  a  n  1  HK;f>(  com- 
puters at  BRL.   Although  it  «js  designed  I  ,.  r 
professional  p rog raraae r $ .  FORAST  contains  sj::i- 
cienl  simple  concepts  to  nake  it  usable  by  a 
novice  or  journeyaan.   It  peraits  the  use  of 
•rithaetic  formulas,  some  English  word  state- 
ments, and  each  computer  accepts  its  own  symbolic 
or  absolute  machine  language.   The  latter  feature 
pernits  the  professional  programmer  to  use  the 
full  power  of  each  computer.    .Author) 
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as  the  result  of  m.ignetostriciion  in  the  wire  for 
readout,  is  described  in  detail.   The  design  pro- 
cedure for  the  complete  memory  of  an  audio-per- 
reptron,  Tobermory,  based  on  the  magnetostrictive 
readout  integrator,  is  oulined.    Modifications 
in  the  integrator,  intended  to  render  it  suit- 
able for  larger  and  topological!  v  more  sophisti- 
raled  models,  are  anticipjjted.     Author 
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The  SOMTEK  Arabic  SumerHl  Tine  Accululaipr 

SAS^TA   IS  an  electronic  counter  scaled  In  lime 
u^its,  vnilh  a  capacity  of  twenty  (*a\5.    Input 
rria*  be  in  the  firm  of  pulses  representing  either 
ohH  minute  or  one  second  intervals.    On  receipt 
of  an  actuating  siijnal,  SANTA  generates^  Coded 
electrical  signals  suitable  for  printiny  of  its 
contents  in  Arabic  numeral  format  with  a  digital 
recorder  with  a  single  row  of  electric  stili. 
The  logical  design,   circuit   design,   antl  output 
voltage  waveforms  of  SANTA  are  discussed. 
(  Au  '  h  (.  r 
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The  principle  and  operation  of  utility  program 
for  the  POP-'  computer  are  described.   The 
program  is  an  aid  in  the  editing  of  alphanumeric 
text  in  that  the  operator  may  communicate  with 
the  computer  in  the  very  alphanumerics  of  the 
test  itself.    It  is  a  computer  tirae-saver  in 
that  the  modifications  and  the  control  instruc- 
tions for  their  accomplishments  may  be  prepared 
at  an  inexpensive,  off-line  machine,    .Author, 
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Annotations  are  presented  on  scientific  research 
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unsteady  bou nri a r y- 1  a y e r  flow,  gas  dynamics  with 


chemical  effects,  hypersonic  flow,  rarefied-gas 
dynamics,  plasma  dynamics,  and  magneto  fluid- 
dyn  ami  c  s . 


AD--?t     5.U  Div. 

(TISTB    AW)    OTS    price    $T.1C 


ic.2: 


System  Development  Corp.,  Santa  Monica,  Calif. 
APPLICATION  OF  RESEARCH  ON  PROGRAMED  INSTRUCTION 
TO  SCHOOL  SYSTEMS, 
by  Harry  F.  Silberman.   2'-    Aug  t2,  5p.  (Rept. 
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Unclassified  report 

To  be  presented  at  the  American  Psychological 
Association  annual  mmeling,  August  31,  1962, 
St.  Louis,  Missouri. 

DESCRIPTORS:   'Education,  'Teaching  machines. 
Automation,  Communication  systems,  Data  trans- 
mission syst  ems . 

The  argument  is  presented  that  a  better  impedance 
match  between  laboratory  and  school  would  be  made 
if  one  took  a  wider  view  of  the  media  through 
which  programing  principles  are  implemented.   Re- 
search reports  should  allow  the  educational 
decision-maker  to  take  action  on  the  basis  of 
these  reports.   CLASS  v Compu t er-Based  Laboratory 
for  Automated  School  Systems),  an  experimental 
facility  developed  at  SDC  as  an  approach  to 
designing  a  sequence  of  steps  leading  from  re- 
search on  programing  to  its  practical  application 
in  schools,  is  discussed.   (Author) 
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by  Don  Bushnell  and  Harold  Borko.   29  Aug  t2, 
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To  be  presented  at  APA  Convention, 
at  St.  Louis,  Missouri. 


September  t2. 


DESCRIPTORS:   'Information  retrieval,  'Educa- 
tion, 'Teaching  machines.  Automation.  Data 
transmission  systems. 


An  information  retrieval  (IRj 
adequately  serve  the  informal 
educator  and  student  is  discu 
ten  would  include  functions  a 
in  present  IR  hardware  system 
the  automation  of  acquisition 
and  dissemination  functions, 
the  research  in  the  last  thre 
a  description  of  an  advanced 
the  1^70's  in  which  universit 
schools  will  be  linked  by  dai 
to  regional  inforaation  cente 
■ill  acquire,  translate,  and 
information  for  automatic  ind 
and  coding  into  magnetic  tape 
subsequent  feeding  to  remote 
All  elements  in  the  education 
serviced  by  the  in t« grated  in 
systems  which  Mill  organize  a 
information  according  to  indi 
V  Au t  hor  j 
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THESAURUS  OF  THE  NEAMES  OF  ELECTRONIC  DIGITAL 

COMPUTERS  AND  DATA  PROCESSORS, 

by  Martin  H.  Weik  and  Violet  J.  Confer.   Sep  62, 

i7p.  (BHL  Technical  note  no.  1-^72) 

(Proj.  503-06-002) 

Unclassified  report 
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locity.   The  resulting  analysis  is  uie<1 
dy  the  problem  of  trimming  the  subaarine  |t 
"9  speeds.   The  .intilysis  indicates  that  the 
n  be  stablli4ed  and  controllet^  at  high 

Maneuvering  performance  in  the  pitch- 
is  equivalent  to  t  h  .i  i  of  a  c  on  ven  t  i  im  a  1 
ine  except  thai  a  higher  percentage  of  the 
available  control  effectiveness  must  be 
n  rtiving  mineuvers    The  ainitnu*)  turning 

of  the  THS,  when  operating  at  high  speeds, 
roxiaatelv  five  times  that  of  a  conventional 
ine.   At  lower  speeds,  the  turning  perfora- 
f  the  TPS  becomes  superior  to  that  of  the 
tional  subitrine.   (Author) 
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Operations,  Washington,  I).  C, 

MINIWIZING  THE  APPROACH  TIME  OK  AN  SS K  TO  ITS 

TARGET. 

Interim  rep  t .  . 

by  Joseiyi  Bram.  M  Aug  t;2,  lOp.  (Interia 

research  aeao.  no.  IR»-21) 

Umc last! fled  report 

DESCRIPTORS:   •  An t i s ubaar i ne  warfare.  •Naviga- 
tion. "Pursuit  courses,  'Digital  coaputers. 
Differential  e<)uatioas.  Calculus  of  variation!.. 
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detects  an  eneay  subaarine 
fora  velocity,  v  knots.   The 
o  place  hiaself  at  a  position 
ead  of  H  as  iiuickty  as  possi- 
ined  not  to  exceed  a  speed 
e  range  between  A  and  B,  so 
ability  of  H's  hearing  A  down 
(The  faster  A  aoves,  the 

suppose  that  A  knows  the  re- 
).       Find  the  path  that  aini- 
tiae.   The  differential  eijua- 

the  path,  are  described  and 
tloa  i>  indicated.    (Author; 
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Island  Naval  Shipyard,  Vallejo, 
TREATMENTS  FOR  NEW  CON- 
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tnclassified  report 


DESCRIPTORS:   "Ships  plates,  •Submarine  hulls, 
•Submarines,  Daoping,  Effectiveness,  Measure- 
aent.  Test  methods.  Rubber,  Plastic,  Polyaers, 
Materials,  Vu  1  can  1 lat es ,  Teaperature,  Steel. 
A  I ua i  num. 

The  development  of  elastoaeric  materials  to  re- 
place chroaated  felt  in  c on s t r a  1 ned- 1 ayer  treat- 
ments for  damping  heavy  plating  in  new  construc- 
tion subaarines  is  discussed.   A  new  treatment, 
Treatment  '.'}',     was  developed  which  consisted  of 
in  aluminum  constraining  layer  '-W^  in.  thick, 
and  perforated  buty'l  rubber  damping  layer,  1/16 
in.  thick,  which  was  made  from  stock  38^-5'?''. 
The  treatment  was  tested  on  ■  1-3/i  in.  thick 
•teel  bar.   Its  weight  wns  25$  of  the  weight  of 
the  bar.   Average  damping  by  the  new  treatment 
between  5i.  and  2  )0i:  c  was  5.81  of  critical  at 
35  F.  and  2.6i  at  120  f.       This  treatment  was  lest 
•easltive  to  teaperature  changes  between  ^S  and 
12c  F  than  a  similar  ch roma t ed- f e I t  treatment. 
Treataent  1 '18 .   It  also  yielded  higher  damping 
than  Treataent  V>?  between  t;  and  5^  F.  and  be- 
tween '"  and  ^2"  F,  but  lower  daapings  be-w.-.-n 
t        and  95  F.   At  ■<  5  F.  the  new  treatment  wds 
'ivefold  as  effective  as  Treatment  1^8.   (Author) 
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«OVAL    OF    ORGANIC    CON T  \  « : N  \NTS . 

Interim  rept., 

by  J.  E.  .lohnson,  '■  ^    Sep  ',2,  :i.p.  incl.  illus. 

tables.  1'  refs._  (NRL  rept.  no.  5800) 

Unclassified  report 

UESCIUPTORS:   •Submarines,  'Atmosphere,  •Con- 
tamination. •Analysis,  Quality  control.  Hydro- 
carbons. Activated  carbon.  Catalysis,  Combus- 
tion, Air,  Nuclear  propulsion. 


This  laboratory  has  carried  out  a  pro.jr.iit 
pling  and  analysis  of  the  atmospheres  of  n 
subaarines  for  the  i  den  t  i  f  i  <  ■<  t  i  on  and  e  >;  t  i 
of  organic  contaminants.  M.st  of  these  )r 
compounds  have  been  found  to  hv  hydrocarDo 
The  total  hydrocarbon  content  of  submarine 
aospheres  was  initially  very  high  but  has 
creased  to  very  loi>  values  in  many  casf- 
of  careful  control  measures.  Individual  a 
hydrocarbons  have  been  isolated  with  an  es 
tion  of  their  concentrations.  The  princip 
pling  method  is  based  on  the  expos  iin'  of  a 
vated  carbon  on  shipboard  folii,M()  ;>  i.so 
of  the  carbon  in  the  laboralor.t.  Th-  ^o  st 
means  of  removing  organic  contamin.inis  :ro 
submarine  atmospheres  are  combustion  b\  ir.f 
a  catalyst  and  adsorption  by  activated  car 
contained  in  large  filter  beds.  C  a  I  c  u  I  ,i  t  i 
the  effectiveness  of  these  measures  und-r 
conditioji.s  of  us-  ..  -  r  ■  made  based  on  t  >  p  i  i 
Ivtical  data.    Autn.r 
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EVAH ATION  OF  C7  CATAPULT  SERVICE  ( 
Interim  rept.  no.  ", 

by  K.  deBooy.   ,• '  Aug  02.  17p.  i  i  c  1 
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wheels.  Attack  bi/.m-frs.  ,; .  t  l-orabers.  High 
pressure  valves.  Orifices,  Naval  aircraft. 
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(Author) 
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Data  arc  reported  from  net 
d  t  various  heights  in  a  de 
:  1- 1  radiometer  nas  mounted 
;, :  o  u  t  cm  above  the  top 
Ni ;  radiation  measurements 
the  c  a  n  o  p  V  Here  taken  with 
a  ^   it  Ti'  V  e  d  a  1  0  n  ij  a  "    -It 

orn  ro*s.   Transmission  d 
r  >•  s  [1  e  (■  t  1  V  e  heights  with  a 
:ransmi>sinn  photometer  in 
'  r  a  r;  s  r  I  s  --  1  o  n  i'  a  n  be  e  \  p  r  e  s 
I  >i  n  <■  t  1  o  n  of  height,   as  w  e  1 

•  af  a  r  e ,(  index.  To  a  fir 
I  h  ••  r  m  a  1  radiation  n  a  s  an  e 
h  e  ;  g  I' t  exrepl  at  lower  lev 
;h>'  crop.  A  p  h  o  t  o  s  y  n  t  h  e  t  i 
»as  obtained  from  ralrulat 
rail  la  tion  absorbed  vs  plan 
On  a  daily  energy  basis,  t 
tion  potential  photos y nth e 
water  evaporation  was  rale 
that  It  could  constitute 
transpiration.     Author,! 
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/ine->,    Aiieii'.M,    Ir.-ulir,. 


Biochemisfry 


BNI     4HS  ;       S^.  60 

Rr   lokha  .>  :•   N.i'  i  .ri.i.   I    if.    ,    [   pi,  ■],    \      Y. 
\    HlSKKHl  .Mil    \!     s!Cn>       '!      'H'      •<  i   I    \!l(i\- 
-^HIPMf     MLCnpr  )[  \  N-Vf^c^n  \i.'i: '!  s    ](  ^  (  n\\\  c 
'  ]Vl     I  IS.SJ  ■!     I   mi  !<N    "X   K'  1S(  ,    MS  1  I  (  H  ;|  \f  s|s    -\\li 
sKF  I  f    :  M      \(.!\(,,    hv   \  A^.i-    \      I.nn.i.    ( I  ^N  i ,    \2p. 
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rAGCKI)  WITH  j'^'  BY    F!!;'    !i:A1\\   r'LANn  IN 
VIVO.    F-inal  r^-pc.     I  Sep  v4    U    \  i.;  M,    -in  Contract 

\\(  [I     I)     MU,    (  i^M  :    ,  ip.     I  \   r-et.-. 


TID- 16223 


$1.  10 


N*:irth  Dakota  (J.,   Grand  Forks. 
CHROMATOGRAPHY  OF   LIVER   PHOSPHOLIPIDS 
IXT^ING  THE   DEVELOPMENT  OF  A   FATTY  LIVER, 
by  W.   E.  Cornatzer  and  Adolf  H.   Walser.  Rept.  on 
Contract  AT(ll-l)-479.   [1%1].    iOp.    1.3  refs. 


TID   163,S2    $1.  10 


Sloan -Kettering  Inst,  for  Cancer  Research, 

New  York. 
CHEMICAL  AND  BIOLOGICAL  STUDIES  ON  NUC- 
LEIC ACIDS  AND  DERIVATIVES,  by  George  B. 
Brown  and  Aaron  Bendich.  Progress  r^pt.,    1  Jan -30 
June  62,  on  Contract  AT(30- 1) -910.   20  July  62,    lOp. 
3  refs. 


Tin   t6r-       51.  1(1 


SKvin    Ki.!!(.ring  Inst,    for  Canci  r  Research, 

NV  w  York. 
PHYSICAL  CHEMICAL   STUDIES  ON  NL'CLEIC  ACIDS 
AN[-)  DFRIVA  FIVES.     Progress  rept.  ,    1  Jan- 30  June  62, 
on  Contract  AT(  ^)    1)-^1().    20  July  62,    8p.    3  refs. 


Pathology 


RNI 


^22"=.       S.2.  60 


Brookhaven  National  Lab.,   L'pH)n,    N.    Y. 
C-XKCINOMA   OF-     I"HI     COFON   AND  RFCTl'M  IN 
CHIFnRFN,    bv  Abkis  Aiaghemand.    [lQMl2«?p. 
4=.   ret-. 

l*hoti 'jr  .([Vi-  will  noi   rtpio^iuce.  | 


By! 


SI  .Ml 


BriHikhaven  National  Fab.,   Upton,   N.    Y. 
'HF     F-F  F  FCF  OF    THERAPY   ON   CFFFS   IN   TFFF 
RI  OOF)  OF-    LEUKEMIC   PA  FIFNTS  CAPABLE   OF 
INCOF^PORATINC   H^    FHYMIi:)INF,    by  V.    P.    Bond, 
I.    H.    Hubini  and  others.     [1961]  14p.     Mref-. 

I 

Pharmacology  end  Toxicology 


IvNF   =-224 


$4.  60 


lUix'k.'iaven  National  I^b.  ,   I'pton,    N.    Y. 
P:iFNOIHL\ZINE.S   AND  .MANGANESE,   bv  G.    C 
Corzuis  and  D.    C.    B<.)rg.    [l%l]   41p.     108  refs. 


Tin   l^  ^8  = 


S2.b0 


California  U.  ,    Los  .Angeles.     5>chtx)l  of  Medicine. 

PFFARMACOLCXT.Y    AND  TOXICOLOGY   OF    TERBIUM, 
FHULIUM   .\ND  YTTERBIL^M  CHLORIDES,   by 
Fhomas  J.    Halt  y,    N.    Komesu  and  others.     Rept.   on 

Contract  AT(04'l)GEN-12.     Aug  62,    2lp.    18  refs. 


TID-16161       $1.10 

Colorado  U. ,  Boulder. 
ATTEMPTS  TO  PREPARE  5-THlO-TRYPT AMINE 
CREATININE  SULFATE  BY  TWO  DIFFERENT 
METHODS,  by  James  L.  Sanders.    Rept.  on  Contract 
AT(ll-l)-394.    [1961].  9p.  9  refs. 


Radiobiology 

TID- 12089    $1.60 

Argonne  National  Lab. ,  IlL 
A  THEORY  OF  THE  IMPROVED  PERFORMANCE 
AND  SURVIVAL  PRODUCED  BY  SMALL  DOSES  OF 
RADIATIONS  AND  OTHER  POISONS,  by  George  A. 
Sacher  and  Ernesto  Trucco.  Nov  60,   15p.   14  refs. 

BNL-5340      $2.60 

Brookhaven  National  Lab. ,  Upton,  N,  Y. 
EFFECTS  OF  RADIATION  ON  INTESTINAL  AB- 
SORPTION, byV.  P.  Bond.    [I96lj  23p.  58  refs. 


BNL-5232      $2.60 

Brookhaven  National  Lab. ,  Upton,  N.   Y. 
THE  POSSIBILITY  OF   FIELD  STUDY  OF   CHOLERA 
PATIENTS  WITH   RADIOACTIVE   ISOTOPES  USING 
GAMMA  SPECTROSCOTY,  by  Lee  E.   Farr.   [1960] 
26p.     1 1  refs. 


TID- 1647 1    $2.60 

Brown  U. ,  Providence,  R.  I. 
RADIATION  EFFECTS  ON  THE  CYTOPLASM  OF 
HABROBRACON  EGGS,  by  Walter  Kenworthy. 
Final  rept.    1  June  56-31  May  62,  on  Contract 
AT(30-1)-1920.  31  May  62,  22p.  3  refs. 


TID-16,S07       $1.60 

Buffalo  U. ,   N.  Y. 
A  STUDY  OF   LETHALITY  AND  PERMEABILITY 
CHANGES  IN  IRRADIATED  MICROORGANISMS.   Rept. 
on  Contract  AT(30-l)-257l.    28  Aug  62,   I8p. 


UCLA- 461       $1.60 

California  U. ,   Los  Angeles.    School  of  Medicine. 
INFLUENCE   OF  X-IRR ADIATION  ON  THE   RE- 
SPONSE OF  THE  GUINEA  PIG  ENTERIC  GANGLIA 
ANb  POST  GANGLIONIC  CHOLINERGIC  NERVE 
ENDINGS  TO  DRUGS,  by  Thomas  J.  Haley,  P,  Williams 
and  others.     Rept.  on  Contract  AT(04-1)-GEN-12, 
26  July  60,   Up.     16  refs. 
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TID- 16635         $1.60 

Connecticut  U.  ,    Siorrs. 
RADIOACTIVE  ZINC  65   IN   MARINK   ORGANISMS  IN 
FISHER'S  ISLAND  SOLTsiD  AND  ITS   ESTIARIHS    b^ 
Donald  M.    9taucn  and  Bryant  W.    Fitzgerald.    Surrnrar  v 
and  progress  repc.    1  Dec  61    3()  New  ^2,   on  C^'ntidLt 
AT(30-l)-2487.    25  Aag  62,    l.^p.     S  refs. 


HW  SA   2688       S2.  60 

Hanford  Atomic  Producrs  ( )pt  I  lion,    Kiihl.i^'.,   A  ish. 
RELATIONSHIPS  BETWFf-N    ITH    (  ( )NC  F  V  w  ^  '  KK 
OF    RADIONUCLIDES  IN  CDIi'MBIV   HIVIH    A\'!  ■-' 
AND  FISK    by  R.    F.    Foster  aixl  Dan  McConnnn.    H-p'. 
on  Contract  AT(4S-n-l  ISO.     ^  iiug  ^2.    24p.     !  1   rcfs. 


TID- 15967 


$6.60 


Institutt;  for  Cancer  Research.   B«'>'ii'.,    Ma--. 
BIOLOGICAL    RESEARCH.    Pr^i^vv>->  icp'     :i.      2V 
I  Nov  61- 10  Apr  62,   on  Contra^'  A  I  (it)- 1)   ^J..    Cop. 


TID- 16376         $1.10 

Massachusetts  General  H«'sp.  ,   Bi'ston. 
THE  BIOLOGIC   EFFECTS  OF    RAIMA  HON   ON    IHV 
ROID  TISSUE,   by  Oliver  Cope.    Annual  pr  .^rL■^^   .".i", 
15  Sep  61-14  Sep  62,   on  c;ontract  AT(U)    1)  6^-. 
20  July  62;   9p. 

NYO- 10360      $1.10 

McCoU um- Pratt  Inst.  ,   John.-.  H  >pk.in-.  I'., 

Baltimore,  Md 
A   STUDY   OF  THE   EFFECH    OF    RAIHAHCW  ON 
BIOLUMINESCENT  MATERIAI.S,   b\  FkmardH. 
Seliger  and  W.  D.  McEtroy     Firul  rcpi.  on  Contract 
AT(30-1)-2I89.    9  Ai«  62,  9p. 


TID- 76 39       $17. SO 

Radloblology  Lab. ,  U.   of  I'tah,    s<jlr  I.akt- (rv. 
PLUTONIUM,     RADIUM    AND  MFS<TrHORirM,    ...nn 
by  C.    N.    Stover,   Jr.     Quar'^rlv  rept.   onCon'ru' 
AT(ll-l)-119.     30  June  54,    2^"p.     St-Lond  \nniial 
conference,  June  17-19,    19S4. 


T1D-IW59    $6.60 

Radiobiology  Lab.,  U.  of  Utah,  Salt  l^ke  Citv. 
SEMIANNUAL  PROGRESS   REPORT.    Rept  on 
Contract  AT(1 1-1) -119.    30Sep56,  61p. 

TID- 16323      $1.60 

Roscoe  B.   Jackson  Memorial  LaD.  ,   Bar  Mai  bi)[  , 

Maine. 
QUANTITATIVE   POPL'LATION   GENHIICS   Of     MICF. 
UNDER    IRRADIATION,    by  Earl  L.   Green  and   Ihunia-, 
H.   Roderick.    Progress  rept.    1  July  5l-iO  June  ^J,   on 
Contract  AT(30-l)- 1979.     I  July  b2,    19p. 


IlJ)-l^^2-»      Sl.^(.) 
SUkin-Kcrrcr  in,;  Ins-,   fvir  Candor  Rcscai^h,    Nlv^  York. 

!Hh  i)iR[-.ci  M.'.A.M  kiaii-:n  r  OF-  i,(x:ai  ab- 
.s('Kvi-.n  :^'si.  CKon  'cia)  by  kadiation  bi-:ams 

IN  !  LSSI  1-.  M  \  !  [•.•<1A1  .s.  Annual  p:  .>;:.--,>  i  •,'^- . 
I  ].A\  ^l-V.)  jaiu  "--.  >.!-.  OoiK:  a.  :  A  I  (  k  J- I )- I  4  S  i . 
I  Aug  62.    lOp.    I  ref. 

Tin- 16^^"       si.in 

SI.  1.1  n    K    '■■  •  inc   liw  .    *.  i-    (  '.iiu  ■  •    H  -  --i'  ir  i  h,  Nt  vv  N'l  >t  k. 
.X    s-'Tri\     ^  If      '}{\      [(ifci^    (,|      \     w.\v^    MN     y}\] 

f?MNlN    (  II      1   Iv'INi;    Vliri  .    \'\   H.  Irni.i      Wi^Klar.l. 
py    '^r  ■■--   r  ■  ;v.  ,    I    -  <  ■   ^  1     I    I  il^   ^J,    .  .n  f '.  ^n'ract 
\  '  (  s'  i    !  )    ^!    I.    1'     1.1  \  ^  J,    "^P.     ^  T'-fs. 


CHEMISTRY 


IS-501       $3.60 

\ni.  >  1  .iri  ,    1    AJ  State  V.  m  >  i   nee  and  Tech. 

p^- 1  p-\K  \ :  i(  )N  OF  S(  '■  11 M  I  :  n\  1  ^r-  t  \rE,  by 

Jotin  (.  raig  Aalker,    L.    H.    Ui--   n,     i  id  L.    I.  Burkhart. 
Rept.   on  C"untrdct  W   7*05  cnc   ^-.     1  cb  62,    4()p.. 


TID-  16350  $8.  10 

Arizi'tia  ^ra'rl'    ,    Tf'np<-. 
nil,    N( '1  ID    -.  1  A  I  1     I'lnMlNlK^    I    1     :<.\'<I     l.\Klli 
OXIH:",    :\   1  L-roy  Evnn^     (\<    1 1    .:;ii'<,  :  .;  .r;  :     •,■(!- 
Tee:..:;.a.  p:  -v^rf-ss  rept.    ui;  C^-'uti  a._ :  A  1  (1  1     Ij    N"*^. 
12  July  62,   ^4p      11  refs. 

TID- 1^" 11       $1.60 

V^    11. ii;  Inst,   of  Industrial  Research,   Pittsburgh,    Pa. 

V  1,^;<  \  ;  It    N  \1      MM  I  ■  :  •<  \    I  'I      !\(  '!<(  ;  \M(  •    (  ■(  'M- 
POISDS.    :\i.,.i.\.    M..1.;.      \':,.ilp:     cr  ---   :  • -pf . 
1  Ov  •  '-1-1  Sep  62,   v)n  Contrav  ■    \  i  (  io-  :  i-  1  '  <    , 
I  S<-p  0-.    -lip.     IS  lets. 


Analytical  Chemistry 

IS-   MI4  S^.  fAj 

.\iT''  -^  1    it>.  ,    K'vv.i  S'arc  ( '.    .i!  S*.  ii-ni  (.-  and   Ic^h. 
ANAl.Y.M.s    ''1     t    \-<is<    S    ,MmS(  ),\II)1'.-M  ;  K(  k;1.\ 
Mi.Xn   Ki--S    H>     tiUlM    '<\:S'.n   1    1  lON    M  \.SS    MM.C- 
!'<(  )M-.  !  r<\  .    t)V   Kubfit   Jv.-,rpt.  r  ,i-,/;[i,...-,    i!i  '. 
H.    j.    Nv.x.     :<L-pt.   onConnaL'.  W  -  ;'4U'^-cn^- >  J. 
It'  'J.    I  17p.    14  refs. 


IS 


$  s     ^    ) 


.A^1K■■^   I^iF.       I  'A. I  ^M'f  I  .     <l   Si  ii-n    r  .inl    I  o'h. 
ANAl  Ysis  ol     MLXn  KI>  Ol     AIOO'K'I,^   H\    ACYIA 
riON,    b\  William  IVan  Ffllcss^  and  J.    s.    IMi/.     Rvp;. 
.•II  Ooncra^r  W    ~4<)5   cng   S.ii.     14  Aug  62,     i.Sp.     11    rt-f.s. 
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Tin- 11956    $2,  6(J  I 

Argi^nne  National  Lab.,  111. 
DIRECT  QUANTITATIVE  DETERMINATION  OF 
RA[:)10AC^VITY  ON  PAPER  CHROMATOCRAMS. 
bv  Sayed  H.   Hilal  and  Walter  E.   Kisieleski.    1  Ian  61 
24p.    17  refs. 


BNL-5.i3U       $2.60 


Brookhaven  National  Lab.,    L'pton,    N.  Y. 
TRANSITION  METAL  COMPLEXES  AND  CHARGE- 
TRANSFER  proc:esses  in  pyridine,  i.  chloride 

AM)   TUlOCYANATE  COMPLEXES  OF   IRON  LN  PYR- 
iniNE,    by  I>>nald  G.   Schweitzer  and  Henry  Linschitz. 
Rept.   on  Cortracts  AT(30-l)-820  and  Contract 
OA  ,56-039   sc- 1553,3.   [196lj30p.     11  refs 


BNL-5,vU        $2.60 


BiiH)k:haven  Natuxial  I^b. ,    L'pton,    N.  Y. 
rKAN.SlTION   METAL  COMPLEXES  ANn  CHARGF- 
r-RAN.SFHR   PROCESSES  IN   Pt'RlDINE.    11.   TI-IE  FOR- 
MATION OF   MFeCl4  AND  THE  IONIZATION  OF  HCNS 
ANO  HCl   IN   P^-RiniNE,   bv  Donald  G.   Schweitzer  and 
flc-nrv  Linv^hitz.    Rept.   on  Contracts  AT(3()- 1  )-H2()  and 
i)A  ,56  (Jjsi-s^ -l.SS.i.i.   [I961j25p.     14  refs. 


riii  l^^6^ 


Mk  hikj.ui  I'.  ,    Ann  Ai  Nu'. 
I  I  WIS   ACin  RASl      TITRATION    FMPLOYING   MFGA 
(^M   I  !     !HI(jrFN(-Y    OSCILLATORS.    III.    PRFP^RA 
'  I(  IN.     ISOLATION    .-KNI)  (HARACTI  HI/ATION   OF 
^()MI     ADIX'C-TS   PRFOICTin   I  K(XM    TITRATION 
''L'UIS,    b\  !■  Idon    T.    Hiu-h.iK  k  and  Phihp  j.    living. 
■<<P'.    n...    "1  ..n  Con-iact  A  T(l  I    1  )    1  1  48.     20  Aug  62, 
l^p.     211  11 1.-,. 


CRN  I      TM    566 


10 


'  >,ik  Kidgi   National  Lab..    Tcnn. 

''<NI     PROCIIU'RIS   TOR    CONTROI  IT  n  POTFNTIAT 
L(  K'l  O.MTTRIC    TI  TR  \TION   OF    PLC  TONIL'M,    bv 
W.    n.    Shul-N.      1  4  Sep  62.    6p. 


Organic  Chemistry 


Tin    IhS.SS 


$1.  10 


Oalil.irnia  I'.  ,    I^i.s  Angeles. 
("Hid  A  HON   AND  CXX^ROINA  FION   CHEMISTRY  AS 
AN    F:.\PLANA  HON  OF   FACTJ«^S    HWl    INIX'CE 
IRCN  CHLOROSIS  IN   PLANTS,   bv  A.    Wallace.     Rcpr. 
'n  t\aiiia.t  AT(1  1- 1)- 54.    24  May  62,   ^p.    S  refs. 


Tin    16224    SI.  60 


FrhvlCorp. ,    IXnroit,   Mich. 
VWH  SYNTHESIS   OF   ORCANOLA.VFHANinE   DERI 
V'AIKIiS.   <)uanerh  pn)gress  rept.   no.    Son 
Contract  AT(1 1-1)   ^^9,    15  May  62,    I6p. 


Physical  Chemistry 

Tin- 12048       $1.60  ' 

Argonne  National  Lab. ,   111. 
THE   SYSTEM  URANIUM -OXYGEN -SULFUR     by 
E.   David  Cater  and  Paul  W.  Gilles.    Sep  60    'i5d 
18  refs.     ANL-6140.  ' 


K-1117       $1.60 

[Oak  Ridge  Gaseous  Diffusion  Plant]   Tenn 
CALCIUM  FLUORIDE   AS  A  SORBENT  FOR   HYDRO- 
GEN FLUORIDE,    by  W.   L.   CoMn.     21  May  54.  de- 
classified 29  June  62.   I3p.  7  refs. 


TID- 16807         $7.  60 

Ohio  State  U.    Research  Foundation,  Columbus 
KINETIC  STUDY  OF  THE  GASEOUS  IODINE- FUSED 
SILVER  NITRATE  REACTION,  by  William  Herbert 
Kirby.    Technical  rept.   no.    1  on  Contract  AT(ll-l)- 
750.    [1962]  74p.    7  refs.     RF  proj.   939. 


EARTH  SCIENCES 

PB  162  302      $12.  ,50 

Bcge,   J.   R.  M.,   Co.,   Arlington,   Mass. 
EFFECTS  OF   ATMOSPHERIC  WATER   VAPOUR  ON 
NEAR   INFRARED  TRANSMISSION   AT  SEA  LEVEL. 
PART  I.    TABULAR,  GRAPHICAL   AND  ANALYTICAL 
REPRESENTATION  OF   WATER    VAPOUR  TRANS- 
MISSION  FROM  0.72  TO  15  MICRONS.    PART  II. 
THEORY   AND  ANALYSIS,   by  R.   M.   Langer.    Rept. 
on  Analysis  and  Computation  of  Atmospheric  Trans- 
mission in  the  Near  Infrared,  Contract  DA  36-039-sc- 
72351.    May  57,   rev.   Nov  58,    176p.    10  refs.  Rept. 
no.    I.  1-57.43;  AD-207  5S0,   supersedes  AD-I61  077. 

DESCRIPTORS:  •Atmosphere,  Moisture,  Wave  trans- 
mission, 'Water  vapor,  'Infrared  radiation,  Spectro- 
graphic  data.   Equations,   Theory,   Analysis. 

Water  vapour  transmission  data  from  0.  72  to  15^ 
are  presented  in  terms  of  8  windows.    The  underlying 
measured  data  are  recorded  and  formulae  for  trans- 
mission coefficients  are  given.    Numerical  values  for 
the  parameters  in  these  formulae  are  also  given. 
Equations  are  used  to  compute  energy  from  various 
black  body  sources  transmitted  through  the  eight  win- 
dows for  all  paths  from  0.1  to  1000  mm.  of  precipi- 
table  water  vapour.  (Author) 


Tin- 160,54       $1.60 

Lamont  Geological  Observatory,  Columbia  U.  , 

Palisades,  N.   Y. 
LAMONT  SEA  WATER   RADIOCARBON  PROGRAM, 
by  Robert  D.  Gerard.    Final  rept.  on  Contract 
AT(,30-1)-1808.    Apr  62,    16p.   9  refs. 


S-  5 


UCRL-6051 


Tin    IS^IH       $1.10 


Aeronautical  Engineering 


Chemical  Engineering 


UCRL-60SI 


$1.60 


Lawrerxre  Radiation  Lab.  ,   L'.   of  California,    l.ivt-r- 

more. 
EFFECT  OF   LAYERING  ABOVK   A   RLiFRACn-()K   ON 
THE  CHARACTER  OF  THE   REFRACTION   ARR[\'AL, 
by  Glenn  C.   Werth.    Rept.   on  Contract  W  7405  t-ng  48. 
20  Sep  60,    16p.    8  refs. 


Geology 


TID- 16359 


$2.60 


Bingham  Oceanographic  l^ab.  ,    YaU-  L'.  ,   New  Hdvt.r., 

Conn. 
STRONTIUM.    MAGNE.SIb'M,    AND  MANGANEuSE-;   IN 
FOSSIL  FORAMINIFERAL  CARBONATHS,   by  Pttt-r   ] 
Wangcrsky  and  Oiva  Joensuu.     Rt-pt.    on  Contra^!  \l 
(30-l)-2882.     1962,   2  Ip.     10  refs.    Prepared  in  .  .K.p- 
eration  with  Marine  Lab.  .   U.   of  Miami. 


BNL-5332      $1.10 

Brookhaven  National  Lab  ,  Upton,  N    Y 
PRECAMBRIAN  AGES  IN  THE    WIND  RIVER   M()(  N- 
TAINS,   WYOMING,   by  William  A     Bassen  and  Bruno  ] 
Gilettl.    [1961]  lOp.  9  refs. 


Tin- 16348      $9.60 

Geochronoiogy  Labs.  .   V.   of  Arizona.   Tucson. 
CORRELATION   AND  CHRONOLOGY   OF    OKI     M! 
POSITS   AND  VOLCANIC   ROCKS,   bv  Paul  F.    Damon. 
Annual  progress  rept.   no.    4  on  Conrracr  \nil    1)  '^Sv. 
10  July  62,    ll4p.     16  refs. 


UCRL-6306      $1.60 

Lawrence  Radiation  Lab.,  U.  c5<  CUilifornia, 

Liver  more. 
A   DIRECT  METHOD  FOR   INVESTIGATING    THE 
INTERIOR   OF  THE  EARTH,   by  WilUam  Mansfield 
Adams.    Rept.  or  Contract  W-7405-eng-48.    FehM, 
I3p.    11  refs. 


TID- 16781        $2.60 

William  Marsh  Rice  U. ,   Houston,    Tex. 
GEOLOGIC  ASPECTS  OF  THORIUM   RECOVERY 
FROM  COMMON  ROCKS.    Quarterly  progress  rept. 
1  June- 3 1  Aug  62.    25p.    4  refs. 


Mineralogy 
UCRL-6300      $1.60 

Lawrence  Radiation  Lab.,  U.  of  California. 

Llvermore. 
RATE  OF  THERMAL  DEHYDRATION   OF   KAOLINITE 
IN  VACUUM,  by  J.  Birch  Holt,  Ivan  B.  Cutler,  and 
MlkonE.  Wadaworth.    Rept.  on  Contraa  W  7405 
eng-48.    I  Feb  61.   17p.  9  refs 


TID   IS- IS       SI. 10 

Ma.ssachu.sert s  In.sr.   i)f    lech..   Cambridge. 
MINERAL   ENGINEERING.     Annual  research  rept.  , 
1   Nov  M     U   ()l'  ^2.    on  Contract  AT(  «)    1 )   9S6.    Sp. 


Physics  of  the  Atmospfiere 

NASA  N^2    14^■s^       H-  '«' 

Goddard  Space  Flight  C'enter,    National  Aeronautics 
and  Space  Administration,   Greerbelt,   Md. 
niEORETlCAL   MODELS  FOR   THE   SOLAR-CYCLE 
VARIAHON  OF    ITIE   LTPER    AIMOSPHERE,    by 
Isadore  Harris  and  Wolfgang  Priester.    Aog  62.    26lp. 
"  refs.     levhnual  note  I)    1444 


HW   SA 


S!    N) 


Hanf- irJ  .\'i  >niK    Products  Operation,    Richland,    Wash. 
I>  Al.   AIMO.SP^IERIC    rRAc:i-R    lECHNIQLIES   FOR 
DIFFLSION  SPDIE.S   USING  PHOSPHORESCENCE- 
FLUORESCENC:!-;   ANALYSIS,   by  J.    D.    Lixlwick.     Rept. 
in  Conract  AT(4.S    1)    n>).    20  Mar  M  .    \tp.    2  refs. 


ENGINEERING 


Tin  i^H6  s^. f^i 

Bureau  of  Mines,   Bartlesville,   Okla, 
SALT   DISPOSAL  STI'DY,  PROJECT   DRIBBLE, 
TATUM   DOME    AREA,    I^MAR   COCNTY.    MISS,   by 
C.   H.    Riggs,   Larman  J.   Heath,  and  Don  C.   Ward. 
Joly  ^2,    hOp. 


PR    1«I  423       $1   SO 

Btireau  of  Y-irJ.s   ind  D^vks,   W.ishingTon,   D.   C. 
CARPENTRY    F(mMUl-\S.    Engineered  Performance 
Standards,   Public  Works  Maintenance.    Sep  62,    241p. 
NAVIX)CKS  P-7()2   I.    supersedes  PB   139  128. 

DESC:RIProRS     "HandNxiks,  Civil  engineering,   Con- 
structuxi.  Milling  machines,   Operation,    Furniture, 
Rxifs,   FlixT  coverings,    Stani.larJs.   Maintenance. 
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I-awftTK-'  Radia'ion   l*jti.  ,    i       ot  (.-alili  irnM,    Livcr- 

TTiorc. 
S'   Kl  ACE    FINLSH    Mli  I  Rt)liK'.Y,    jariie.-  B.    Bryan, 
Ck-ir^e  I.    Bovadjieff,    and  Flklon  R.    McClure.     Rept.  on 
Contri.  •  W   ^40S   rng   48.     2  July  ^2     4  ^p.    2S  refs. 
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Aeronautical  Engineering 


NASA  N62-16512       $1.00 


Ames  Research  Center,   National  Aeronautics  and 
Space  Administration,   Moffett  Field,  Calif. 
WIND-TUNNEL  TESTS  OF   TWO  FULL-SCALE  HELI- 
COPTER   FUSELAGES,   by  James  C.   Biggers,  John  L. 
McCloud,   III,   and  Pete  Patterakis.     Oct  62,   39p. 
5  refs.    NASA  TN  D-1S48. 


NASA  N62- 15764       $3.00 


Langley  Research  Goiter,   National  Aeronautics 
and  Space  Administration,    Langley  Station,  Va. 
INFLUENCE  OF   TIRE  TREAD  PATTERN  AND  RUN- 
WAY SURFACE  CONDITION  ON  BRAKING  FRICTION 
AND  ROLLING   RESISTANCE  OF  A  MODERN  AIR- 
CRAFT TIRE,  by  Walter  B.  Home  and  Trafford 
J.   W.   Leland.    Sep  62,    193p.    15  refs.  Technical 
note  D-1376. 


NASA  N62- 15422       $1.25 


Langley  Research  Center,   National  Aeronautics 
and  Space  Administration,   Langley  Station,  Va. 
LOW-SPEED  LONGITUDINAL  CHARACTERISTICS 
OF   AN  AIRPLANE  CONFIGURATION  INCLUDING 
EFFECTS  OF  CANARD  AND  WING  TRAILING- EDGE 
FLAP  CONTROLS  IN  COMBINATION,   by  Bernard 
Spencer,  Jr.  and  William  C.   Sleeman,  Jr.  Sep  62, 
49p.   8  refs.    Technical  note  D-1397:  supersedes 
NASA  Memo  4-22-59L. 


N.VSA  N62- 16779       $1.  2,S 


Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va, 
MEASURED  SURFACE   DEFECTS  ON  TYPICAL  TRAN- 
SONIC  AIRPLANES  AND  ANALYSIS  OF  THEIR   DRAG 
CONTrRIBUTION.     by  Elmer  A.   Horton  and 
Neal  Tetervin.     Oct  62.   49p.     29  refs. NASA  TN  D-1024. 


NASA  N62- 16698       $1.75 


Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langley  Station,  Va. 
PANEL  FLLHTER   TESTS  ON   FULL-SCALE  X-15 
LOWER   VERTICAL  STABILIZER  AT  MACH  NUMBER 
OF  3.0,  by  Herman  L.  Bohon.    Oct  62,  61p.  6  refs. 
NASA  TN  D-1385. 


NASA  N62- 16100       $0.50 


Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,    Langley  Station,   Va. 
VTOL  HEIGHT -CONTROL   REQUIREMENTS  IN 
HOVERING   AS  DETERMINED  FROM  MOTION  SIMU- 
LATOR  STUDY,  John  F.   Garren,  Jr.  and 
Arthur  Assadourian.    Oct  62,   15p.   4  refs. 
NASA  TN  D-1488. 


Chemical  Engineering 

ARF-3187-8         $2.60 

Armour  Research  Foundation,  Chicago,  III. 
ELECTROSTATIC  CLASSIFICATION  OF  SUBMICRON 
AIRBORNE  PARTICLES,  by  G.   Langer.    Progress 
rept.    1  June-1  Aug  62,  on  Contract  AF(ll-l)-578. 
25p. 

HW-SA-I911         $1.60 

,    Hanford  Atomic  Products  Operation,   Richland,  Wash. 
HIGH  FLOW  RATE  OPERATION  OF  A  DUPLEX  ION 
EXCHANGE  SYSTEM.    [1960J  12p.   4  refs. 

HW-SA-2569    $5.60 

Idaho  U. ,  Moscow, 
A  STUDY  OF  THE  MASS  TRANSFER  CHARACTER- 
ISTICS OF  A  FLUIDIZED-BED  ION-EXCHANGE 
COLUMN,  by  Gilbert  Allen  Nicholson.    Master's 
thesis.    Rept.  on  Contract  AT(45-1)- 1350.  27  July  62, 
54p.  9  refs. 

nD-16496   $1.60 

Minnesou  U. ,  Minneapolis. 
EXPERIMENTAL  DETERMINATION  OF  AIR -WATER 
FLOW  CHARACTERISTICS  IN  THE  VENT  TUBE. 
Bimonthly  rept.  no.   13,   1  June-31  July  62.   11  Aug  62, 
6p. 


Electrical  and  Electronic  Engineering 


PB  162  316-1 


$9.  10 


Aeronautical  Radio,   Inc. .  Washington,  D.    C. 
INVESTIGATION  OF  ELECTRON  TUBE  RELI- 
ABILITY IN  MILITARY  APPLICATIONS.    General 
rept.   no.    1,  4  Apr  51-1  Mar  53,  on  Contract  NObsr- 
43272.   4  Jan  54,   106p.    14  refs.    [Rept.   no.   321; 
AD-  42  082. 

DESCRIPTORS:   •Electron  tubes,   •Reliability,   •Elec- 
tronic equipment,   Failure  (Mechanics),  Military 
requirements. 

Data  are  presented  on  the  reliability  erf  electron  tubes 
collected  from  8  military  bases.    The  tubes  are  divided 
into  4  broad  classifications  according  to  defect  findings: 
electrical,  mechanical,  miscellaneous,  and  those  in 
which  no  defect  was  found.    In  assigning  causes  for  the 
occurrence  of  each  of  these  categories  of  return,  and 
in  examining  each  base  and  the  reasons  for  its  differ- 
ence from  other  bases,  several  general  conclusions 
are  reached.    The  most  important  of  these  conclusions 
is  that,  in  general,   1  out  of  every  3  tubes  removed 
does  not  appear  to  be  defective.    The  reason  for  this 
waste  of  good  tubes  under  present-day  maintenance 
practice  is  that  the  complexity  of  modern  electronic 
equipment  is  not  always  accompanied  by  ease  of  opera- 
tion and  servicing.    The  status  of  maintenance  and 
operating  procedures  is  summarized  in  order  to  define 
the  requirements  in  equipment  and  tube  design.  Require- 
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meats  in  equipment  design  are  for  greater  simplicity 


.~j..>~_  -_^  «.._.i~. 


wjrc  also  obtaineii  on  the  transisttjr  multivibrator  and 


DESCRIPTORS:  •Crystal  rectifiers,   •Capacitors, 


The  line  width,  relative  peak  absorption,  and  relaxa- 


meats  in  equipment  design  are  for  greater  simplicicy 
In  operating  procedures  and  fundamental  changes  in 
design  giving  primary  consideration  to  methods  of  de 
tecting  and  correcting  malfunctions,   m  order  that  en 
listed  personnel  with  6  months  training  may  success 
fully  operate  and  service  electronic  equipment.    Re- 
quirements in  tube  design  are  for  limitation  of  dissipa 
tion;  limitation  o^  operating  temperatures  to  values 
giving  longest  life  through  reduction  in  cathcxJe  pmison 
ing,   interface  formation,   and  lealcage  pn^Juction  by 
evaporation,  and  control  of  parts  dimensi()n.->  and  pn<  - 
easing  in  a  way  that  limits  to  a  mmirnurn  :hc  tube-  fail 
ures  due  to  faulty  workmanship. 


PB  162  3.18      $.S.60 

Airborne  Instruments  Lab.,   Deer  Park,   \.    Y. 
APPLICATION  OF   SEMICONDUCTOR    EMODhS    K) 
LOW-NOfSE   AMPLIFIERS,    HARMONIC  GFNIK  ATOR  S, 
AND  FA^-ACTING  TR   SWITCHF.S.    by  J.   C.   Greene, 
F.  G.   Haneman  and  others.    Quarterly  progrtss  npt. 
no.  8  on  Contract  AF  30(602)18.^4.    June  60,    >  \p. 
9  refs.   Rept.   no.   4589-1-8;  RADC  TN  60-U4 
AD- 240  131. 

DESCRIPTORS:  •Semiconductors,   '[Mcxits.   'Micro- 
wave amplifiers,   'Frequency  multipliers,   •  Irdns 
mltter  receivers.   Switching  circuits,   C  band,   L.  band. 
Electronic  switches. 

The  technique  of  using  a  pair  of  one-por'  reactance 
amplifiers  connected  to  a  90-degree  hybrid  network  to 
obtain  a  widely  tunable  amplifier  with  optimum  noist 
and  gain-bandMTldth  performance  has  bt^en  analvred 
theoretically.     It  is  shown  that  the  advantage  of  *Kk 
tunability  tends  to  be  counteracted  bv  the  requiremenr 
for  well -matched  loading  impedances  to  simultaneous,!  v 
•void  (1)  oscillation,  (2)  radiation  of  signal  power  from 
the  Input  port,   and  (3)  a  large  degradation  in  the  mini- 
mum achievable  noise  temperature.     1  urrhtr  modifica- 
tioofl  and  measurements  were  made  on  the  ("band  dt- 
generate  amplifier.     By  modifying  the  pump  coupling 
network,   a  nearly  constant  source  impedance  was  ob 
talned  over  an  800-Mc  bandwidth,   resulting  in  a  meas- 
ured total  gain -bandwidth  product  of  9S0  Mc.    This  'orii 
gain -bandwidth  product,  which  included  both  signal  and 
Idler  responses,   was  then  increased  to  12f)()  Mc  by  re- 
placing the  single-tuned  input  ctrcji'  vvirh  a  double  • 
tuned  input  circuit. 


PB  162  266-2 
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American  Research  and  Mfg.    Corp.    [RLA^kvilkJ  \kj. 
RAPID  RESPONSE  MAGNETIC  AMPLIFIERS,    by  Pecci 
H.    Sawitz.    Scientific  rept.    no.   2,    l.S  .\pr-14  July  56.   m 
Contract  AF  33(616)3377.    [1956]  26p.    AO  103  402. 

DESCRIPTORS:    'Magnetic  amplifiers,   Amphfitr-,, 
Design,   High  frequency.   Power  supplie.-.,   .SiIk m, 
Diodes.   Tests. 

Improved  designs  are  described  uf  a  400  ^.  p.  .-..    fre- 
quency doubler,  several  800  c.  p.  s.  .   2.  4  KC,  an^i 
7.2  KC  triplers,  a  50  KC  transistor  multivibrator,   and 
a  high-frequency  rapid  response  magnetic  amplifier. 
Experimental  data  are  presented  on  the  doubler  and  ;fit.- 
triplers.  singly  and  operating  in  cascade.    .Some  data 


w-re  alse)  obtained  on  the  transistor  multivibrator  and 
rhe  rapid  rcsponst-  ,^lag^etll.  aniplitier.     A  program  of 
testing  various  t>pes  uf  sili^^ori  duAle.s  foi   their  suit- 
ability  for  usv  m  nik;,!    tii.-qiietu\   iiuigiic';^   amplifiers 
■Ada  initiatc\i.    (Author) 
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America".  Kc-^car.t!  arxl  Mfc.    ^ '"rp.  ,    K>-<.kviik'.    Md. 
RAPID   RhbPONM-;    MAGSHIK     A.MPl  .!(•  ILRS,   bv  Peter 
ii.    Sawitz.     ScientifK    rt-pt.    n..,     ^    1 S  July- 1 4  CX't  ,S6, 
on  Contiac  Af'    U(b\t^)rC~_    (1456)  ^2p.    Al>  I  H  975. 

[:)E-SCK!PUJKs     •Majinctu  aniplitur.-,.    Atnphfiers. 
De-sign,    High  trfqueiicy.    Powci    -upplu-      lests. 

A  design  1.-,  pre.^iT.ted  of  a  ■nice   ;if:.i>c  15    :Lipler,  s^huh 
shows  great  promise  as  a  firsr  -^taktc  in  a  ^  as,  aJtxl 
p<"A','r    ~upp,,       This  IS  presented  .is  an  alternate    ip 
pr  k_K  :,  ■-.  'tw  riij;:i   frequency  p«iwi.T  supply  proi)lcm. 
The  developnu'nt  i  if  the  five    >tagc'  p<  iwt-r  supply  was 
coiiipkTt\!      SdM'-t.i    r(irv  upeia'iop  vsa-    )l)taint.\l  with  a 
p«iwor    'i-rp,.'  .  ^:    it^.ii'  S  watts.     K.xp<.'rimfntal  data  are 
presented  on  the  dev t.loprTU-nt  of  -he  'ransi>!ormulti 
vibrator  powor    s,.ppK  and  .'f  the  high,   frequency  inag- 
ne:ic  amplitirrs.     l-!.\pfrirnentation  with  these  'wo  items 
IS  continuing.    A  series  of  pictures  of  wave  forms  is 
pr-.'-eii-fd  >hi.\A,ing  [he     tiaracten st ics  nf  several 
Jn  «.;<.-    ip<.ra-t\l  a'   .aiious  frequencies.    (Author) 
(See  also  PH  !hJ  Jh6   2) 
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Antenna  Lab.  ,   Ohio  State  U.    Research  Fouuation 

t'>il.anf>us. 
A   VhRV    FAST,    V'OI    I  AGh   G(>N  [  RULLLH.    MICRO 
WA\F   PHASE  SHU-  rh.R,    fnll.    N.    Dawir>  a-id  W.    G. 
Swarner.     Repr     on  Research    in  Flectrofiii.   Reconnais- 
sance Antenna-     '"..nrrav  •  Al-    i^(blb)62lL     l.Marbl, 
^«tp      R>*pt.    nc      ^M    \u    AP  Jt^n  647. 

in.sCRIPIORN      'Ptia^e  .-.Iiifi':-,      M,.  .-,  ..^a  .  e  eq^ipineul, 
I  ransmission  lines.   Variafije    ap.i.iti'i-     I:npeLian>.  e, 
Llectronic  circuits,    Design,    Di  mJcs,    'GLiaxial  v  itiies. 
Capacitors.   Admittance,   Mathematical  analy^l.-.. 

.■\  pha-.e-  shifter  is  described  w*:ich  consi>'.s  ,.f  rhree 
variable  capajitors  spaced  uniformly  alon^  a  trans- 
mission line.     .^  rif;Mriius  anal\>i-  -hos^s  that  tfie  pha-^e 
shift  can  be  controlled  by  means  ,  if  the  end  capacitors 
while  the  characteristic  imp<.\Jance  nt  the  network  is 
maintained!  .inisiant  by  ad)ustmei!f  of  the  tniddle  ,apac- 
it(ir.    Simple  and  practical  vlesi^n  rel.it  i,»ns  are  di 
vided  from  the  results  of  this  analvsi-,.     It  i.--  .-^hown 
that  a  very-fast,    low    lo.s>,,   hysteresi.-^   tree,    voltage- 
controlled  pha»e- shifter  results  when  back- biased 
jKH.ie>    or  varactors,  are  used  as  vcjl-age  controlled 
capacitances.     A  numb«'r  of  examples  are  presentei.!  to 
illustrate  possible  designs  and  design  prc>cedures. 
(Aathor) 


PB  162  335      $.J.60 

Bell    Telephone  Lai)!-.  .    hK  .  .    .N^v\   S.nK. 
IMPROVED  CRYSTAL   RECTIFIERS.    Interim  rept. 
nu.    I,    1  jan- H  Mai    S7,   on  Contract  DA  i^-llW- 
SC-7J224.    15  May  s;,    .i2p.    3  rets,  AD- I  .W  _>s4. 
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DESCRIPTORS:  'Crystal  rectifiers,   'Capacicors, 
•Diodes,   •Germanium,   'Silicon,   Diffusion,   Fre- 
quency converters,    Variable  resistors,   Microwave 
equipment. 

Diffused  Si  and  Ge  nonlrnear-capacitor  diodes  are 
fx.-iiig  fabricated  with  various  starting  resistivities, 
diffusion  depths,   and  areas  to  determine  optimum 
stiuctures  fc>r  low-noise  amplifying  f requency conver- 
tei  s  ioi   m:c!  )wa\e  receivers.    Design  information  for 
high-level  rrvidulators  is  also  expected  to  result  from 
tiis  investigation.    .An  analysis  for  the  variable  capaci- 
tci   p-n  dKxJu  with  parasitics  as  an  uDoei -sideband  fre- 
-juency  c>.)nve!  tei   indicates  the  product  of  the  series 
:  csistance  (Rg)  and  minimum  capacitance  (C^jp) 
-hould  Ix-  as  small  as  possible.    A  study  of  the  gain  of 
tie  nonlinear-capacitor  un-converter  with  resistive 
CI  in. nations  shov.  ^  that  conversion  gain  can  be  ob- 
.ained  even  wtien  no  reactive  elements  are  used  to 
tune  the  input  and  output.    Nonlinear  capacitors  with  a 
.iitolf  tie  iuenc,  (f^.  =  l/2'WRgCf^,p,)  of  40  kmc  were 
m.ide  by  the  Jiifusion  of  impurities  into  Se  or  Ge.    Si 
I  csistivities  as  low  as  0.0015  ohm-cm  were  success- 
fully used.    Out  diffusion  experiments  were  made  on 
Gi.-.    Point  i.v)niact  diodes  made  on  heat  treated  mate- 
:  lal  (Sh-d..)ped  n-type  Ge)  showed  improved  jc  re- 
'.(.  I  s     cha  I  it.  tei  isiics. 
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Bc-11    I  elephone  I  ahs.  ,    Inc.  ,    Ne\\  Yor  k. 
M;CRf)WAV[-    SOLID-SFA TF    l^EVICFS.    Interim  rept. 
no.    ^,    I  .Apr- v,i  June  =iS,   onGoniiaci  D.A  36-Oi^- 
Sc-"^224.    Is  Aug  sh,    U)p.    11   rets. 

i:)HSCKIPTORS-  'Masers,   •.Microwave  equipment, 
*.M.c:ov^ave  amplifit  is,    .Amplifiers,   Micio\\a\'e  net- 
vnoiks,    Diovks.   Siiuon,    Ruby,   Giadolinium  compounds, 
Sulfates,    Ethvl  radlcai^,   Sc/lid  >  a'e  physics,     '  sign. 

The  expU'iatiH  y  program  covering  the  study  of  mate- 
rials,   .li. '.-.  lopnient  of  microwave  structures,   and  the 
V  i.nst:  .K  tuin  dnd  evaluation  c>f  pertoimance  ot  com- 
i^lete  devices  has  continued.    Shoi  t  (1   to  2  inch)  model 
-ectiop.s  of  slow-wave  masers  have  tx-eii  constructed 
aiid  opLiatcd.    Gain.-  ,4  4.5  db/V  m  lor  gadv>linium  in 
lanthmuni  cth>l  .-uiphaie  and  2.  s  db/cm  ivi    rub\  over 
an  (.Itect  I  onu.  alK  tunable  Ixindw  idth  oi   iOO  mc  have 
been  obtained.    Low-ntuse  microwave  amplification 
md  etficunt  hdi  mimic  generation  by  diffused  .silicon 
diodes  have  Ix-i.  n  demonstrated  experimentalK .     Ex- 
ploiatoi\'  work  IS  leported  on  a  "dimple"  diiK^ie  stt  uc- 
'ure  which  is  electrically  similar  to  the  low-noise 
atiiplitying  diodes  hut  is  expected  to  have  higher  power- 
tiandling  abilit\ . 


'B  lb..'   ^i" 
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liell    1  elephone  Labs.,    Inc.,   New  York. 
.Mle:KOWA\L  SOLID-SLAIE   DEVICES.    Interim 
tept.    no.    ^,  1   Jan- il  Mar  59,   on  Contract 
DA    i6-0i4-., -~  i224.     ISMaySii,    ^<*p.    12  refs. 

Dl-.SCivIPl  ORS:  *Masers,    •Microwave  equipment, 
*Mi,iowave  amplifiers,  ,  Amplifiers,   Silicon,   Dicxles, 
i  ; '.quency  multipliers.    Broadband,   I'ltra  high  fre- 
ijueiKy,    Ruby,   Gainei,    Solid  state  physics,   Djsign. 


The  line  width,  relative  peak  absorption,  and  relaxa- 
tion times  of  ruby  have  been  measured  as  a  function  of 
concentration.    This  measurement  yields  the  informa- 
tion required  to  optimize  the  gain  bandwidth  product  of 
a  ruby  maser  with  respect  to  the  spin  concentration. 
A  summary  of  design  considerations  for  graded  junc- 
tion mesa  varactor  diodes  is  presented.    A  discussion 
of  preliminary  experimental    results  using  mesa 
diodes  as  nonlinear  capacitors  for  harmonic  genera- 
tion IS  presented.   (See  also  PB  14^^  720) 


PB  162  293 


$7.60 


Carnegie  Inst,   of  Tech.  ,   Pittsburgh,   Pa. 
RESEARCH   LEADING  TO  THE  DEVELOP\fENT  OF  A 
SHIELDING   EFFECTIVENESS  TESTER,   by  Edward  R. 
Schatz,  Maurice  E.  Taylor  and  others.   Quarterly  prog- 
ress rept.   no.    1,    15  June- 15  Sep  56,   on  Contract 
DA  36-039- sc-72308.    [1956]  77p.   AD- 126  019. 

DESCRIPTORS:   'Electromagnetic  shielding.  Materials, 
Test  equipment.  Design. 


PB  162  294       $3.60 

Carnegie  Inst,   of  Tech.  ,   Pittsburgh,   Pa. 
RESEARCH  LEADING  TO  THE  DEVEOPMENT  OF  A 
SHIELDING  EFFECTIVENESS  TESTER,  by  Edward  R. 
Schatz  and  Robert  Robl.    Quarterly  proeress  rept.  no.  2, 
15  Sep- 15  Dec  56,  on  Contract  DA  36-0 19- sc-72308. 
[1956]  38p.    AD- 126  020. 

DESCRIPTORS:    'Electromagnetic  shielding,   Materials, 
lest  equipment,   Design. 

See  also  PB  162  293 


PB  162  295 


$2.60 


Carnegie  Inst,   of  Tech.  ,   Pittsburgh,   Pa. 
RESEARCH   LEADING  TO  ITIE  DEVEOPMENT  OF  A 
SHIELDING  EFFECTIVENESS  TESTER,   by  Edward  R. 
Schatz,   Maurice  E.   Taylor,  and  Robert  Shields. 
Quarterly  progress  rept.    no.    4,    15  Mar- 15  June  57,   on 
Contract  DA  36-039- sc- 72308.    [1957]  27p.  AD- 155  260. 

DESCRIPTORS:   'Electromagnetic  shielding,  Materials, 
Test  equipment.  Design. 

Leakage  data  were  obtained  for  a  variety  of  cables  by 
using  the  triaxial  shielding- effectiveness  tester.    Data 
for  32  cable  samples  are  presented.    For  a  small- 
diameter  single- braid  (RG-29)  cable,   leakage  increased 
from  60  c  to  400  kc,  decreased  slightly  from  400  kc  to 
17.  2  mc,  and  increased  sharply  from  17.  2  to  44.  6  mc. 
The  general  trend  was  an  increase  in  leakage  with  fre- 
quency.   Double- braided  cables  showed  lower  leakage 
than  single-braids,  especially  at  higher  frequencies. 
The  triaxial  tester  offered  a  simple  method  of  testing 
the  effectiveness  of  braided  cables.    (See  also 
PB    162  294) 
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PB  162  296         IS.  60 


DESCRIPTORS     Identification,    'Electric  filters,   Con- 
'rol  systems.   Mathematical  analysis,   Noise,    'C<')rre- 


in  filament  current.    This  was  demonstrated  by  re- 
placing the  directly  heated  emitters  with  indirectly 


up  to  900  degrees  C,  and  grows  large  grained  poly- 
crystalline  ingots  from  the  vapor  phase  at  1260 


re  162  296         $5.  60 

Carnegie  fast,  of  Tech.  ,  Pittsburgh.  Pa. 
RESEARCH  LEADING  TO  THE  DEVELOPMENT  OF- A 
SHIELDING  EFKECnVENESS  TESTER,  by  EJward  R 
Schatz  and  Riibert  Robl.    Quarterly  progress  rept. 
no.   5.    15  >ine-15  Sep  57,  on  Contract  DA  i6-039-sc 
72308.    [1957]  57p.    AD- 155  259. 

DESCRIPTORS:   •Electromagnetic  shielding.   Materials, 
Test  equipment.   Design. 

The  use  of  the  leaky  coaxial  cable  as  j  radiating  anten 
na  was  studied.    Experimenta'  work  p<.'rfnrmtiJ  Ai'h  rhc- 
shorted  coaxial  cable  used  as  a  montjpole  antenna  us 
described.    Scudy  indicated  that  a  shorted  coaxial  cable 
can  be  approximated  with  respect  to  field  distribution 
by  a  wire  with  a  current  distribution  the  same  as  that 
of  the  inner  conductor  of  the  cable  but  reduced  by  some 
factor  (shielding  effectiveness  factor).    This  factor  can 
be  found  for  certain  cables  by  experimental  irveasure 
ments  and  analytical  work  with  the  munopole  anten:ia 
configuration.    The  factor  can  be  compared  with  meas 
urements  by  uaing  the  cylindrical  tester.    These  com- 
pariaons  can  serve  to  calibrate  the  .  vlindri^al  tester. 
(See  also  PB  162  295) 


PB  162  297 


12.60 


Carnegie  Inst,   of  Tech.  ,   Pittsburgh,   Pa. 
RESEARCH   LEADING  TO  THE  DEVEI.OPMKNF  OF  A 
SHIELDING  EFFECTIVENESS  TESTER,   by  Edward  R 
Schatz,   Roben  F.    Robl  and  others.   Quarterly  pn^gre-.-^ 
rept.   no.  6.    15  Sep- 15  Dec  5".-  on  Contract  OA  V^  (JW 
8C-7230e.    [1957]  30p.    AD-157SS8. 

DESCRIPTORS:    •Electromagnetic  shielding.    Material. 
Test  equipment.   Design. 

Equipment  and  methods  are  being  developed  for  eval 
uating  the  effectiveness  of  shielding  materials  which 
are  used  to  reduce  electromagnetic  radiatun  from 
circuits  carrying  RF  currents.    Leakage  data  are  pre 
sented  for  coaxial  cable  ccjnnectors  as  obtained  through 
use  of  cylindrical  testers.    (See  als<i  PB  !h2  29^) 


PB  162  298         $12.00 

Carnegie  Inst,   of  Tech.  .   Pittsburgh,   Pa. 
RESEARCH   LEADING  TO   THE   DEVEi.OPMENT  OF  A 
SHIELDING  EFFECTIVENESS  TEiSTER.  bv  h^lward  R 
Schatz,   Robert  F.    Robl  and  others.     Final  repr.    IS  June 
56-15  >ine  58,   on  Contract  DA  36-039- sc   "2  V)8    [l^Sgl 
I65p.   AD- 2 13  322. 

DESCRIPTORS:   •Elect rotnagnetic  shielding,   Materials, 
Test  equiprrvent.   Design. 

(See  also  PB  162  297) 


PB  162  319 


$8.  10 


Coordinated  ScieiKe  Lab.  ,    L'.    of  Ulinui.s,   L  rhana. 
THE   IDENTIFICATION  OF    LINEAR   PR(X:ESvSH.S  HY 
MEANS  OF  CORRELATING   FILTERS,    by  W.  W. 
Lichtenberger.    Rept.  on  Contract  DA  \b  039   .s^    85122 
Dec  60,   90p.    29  refs.     Rept.    R    122    A[)-249454 


DESCRIPTORS     Identification,    'Elfctric  filters.   Con- 
trol systems,   Mathematical  analysis,   Noise,    'C^rre- 
tion  'evhniques     Sensitivity. 

K  rTieth(xl  of  determining  tht.'  irnpul.Ni-  respon.se  of  a 
linear  system  with  a  correlating  filter  is  applied  to 
pn^ess  identification  for  adaptive  control.     To  reduce 
the  noise  at  the  output  of  the  filter,   a  methtxJ  is  pro- 
p<ised  in  which  a  numbt  t  of  tests  are  made  in  succes- 
sion and  the  resui;s  ot  the  tests  are  added  together  by 
A  rt\irculating  delay  line  or  similar  device.    C)ptimum 
design  of  the  correlating  filter  a.nS  a  test  siimal  neces- 
sary in  the  hchenie  are  determined  in  the  basis  of 
minimum  mean   .square  error  ;rf  the  estimate.    The 
general  results  are  applitxJ  to  two  examples,     [-"irst  a 
known,    slowly  time- varying  process  is  measured. 
Optimum  design  is  given  for  this  case,   an..!  curves 
s.'iowing  the  optimum  number  of  tests  for  a  .-.ptvial 
iTi'ide  of  time  variation  are  inch*JtxJ.    Sevom)  the  prob- 
lem .'f  measuring  a  memtx.'!  of  an  ensemble  of  fixed 
pro»>e.s,ses  :s  treated.     Anotfiei   nx'thod  i)f  rt\lucing  out- 
put noi.-.e  makes  .i.se  of  a  ..onstantly  revised  reference 
model.     It  iM  shown  that  this  meth.id  is  usually  superior 
to  the  coherent  integration  scheme,   but  that  the  refer- 
ence model  does  not  always  converge  to  the  correct 
state.     1-inally  extensions  to  the  multi- input,    multi- 
output  case  together  with  some  attendant  complications 
are  discus.stxl     (Author) 


PB  1^2   W  1 


SI  1    ()0 


l-.lei.  rroMK -s  Re.-.ea;.ri  Ijh.  ,    Stanford  L".  ,    Calif. 
BACKWARlVWAVh    IN  I  F-.HAf  I'lON    IN   Hhl  I.X    TYPE 
IIBE.S,   by  Ward  Hai  man.     lechnRal  rept.    no.    Hon 
Contract  Nonr -225(10)      2^  Apr  S4,    1  48p.    3.5  rets. 
AD    U   480. 

I)HS(  RIPIDR.S     •  I  raveling  wave  tubes.    Helixes, 
•BackA*ard   wave  o.scillators.   Oscillators,   t)peration, 
Us^illdtion.    Theory.   LX'-si^^n     Mathematical  analysis. 


PB  1^2  339       Sit.  SO 

Gen. !  al  f-lei  t :  k    .Research  Lab. ,   S^  henci.  ;aJ\ ,   N.  Y. 
CW    ,M\(;SKrRON    RESEARCH  ON    \^^\ .\ KC,\:- 
n  .SABl  !•:   M^GNH  IKONS,    by  D.    A.   Wilbui  .    1'.    H. 
Peters,    Jr.,    and  R.    H.    Turrentme.     Final  rept.    for 
1  Miv   =>)-Ji   [Vc   =>h.   onC;onttact  DA    56-0  N-sc -4  2699, 
conrinuatiun  <iX  t\)ntrac:r,  D.\   J6-1)  i9-.s(.  -  J22~^  and 
DA    }6-U39-sc-SSV>.     iNs^I  IsSp.    g  refs.    Rept. 
no.    S:'-RL-l"4s.    Par;  1,  AD-ns()9K. 

DE-SCRIPTORS;  'Magnet  i  .,(.•,.    !K-.ign.    Tuning  devices. 
Voltage,   Coiui  ol  !>Vf,terii>,    Ciri.ui;s,    *  Ek'v.  t  ion  tubes. 
Cathodes  (hlectron  tube.s).    Anodes  (Electron  tubes). 
Electron  beams. 

A  physical  pKtute  is  dcvelojxd  *|-ikh  aftord.s  a  ijuali- 
tative  explana'uHi  vit  the  v  iltage-tuning  phenomenon. 
The  facts  whii-ti  vleieimine  ttie  v>perating  p^unt  at  each 
voltage  ar-     k-.->v  :  ifn-.l.      I  he  -i^iei  a' ion  ot  'he  vol ;  age - 
tuned  magnetron  (V'lVi)  '*a^.  improved  bv   the  addition 
of  an  electrode  which  contiois  'he  amoLur  ot  N.'ani 
current  injected  into  the  interaction  space.     I  his  con- 
trolled injection  'ends  'c  teep  the  ou'put  p«.)wet   constant, 
minimizes  the  ellcH.:  of  twckheiting,   aw^S  permits  tlK" 
use  of  am    r»pace-chai  ge  limited  emitter.     ITiis  makes 
;xissiMt.-  a  -eduction  in  frequency  sensituity  to  changes 
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in  filament  current.    This  was  demonstrated  by  re- 
placing the  directly  heated  emitters  with  indirectly 
heated  oxide  cathodes.    RF  circuits  were  developed  for 
use  with  the  ceramic  seal  VTM  which  permit  voltage 
tuning  of  these  tubes  over  a  2:1  frequency  range  at  the 
one-watt  level.    Extremely  wide-band  voltage  tuning 
was  achieved  at  low  powef.    Tuning  ranges  of  20  to  1  in 
ratio  were  demonstrated  with  ourput  powers  of  the  ordei 
of  10  mw  or  moi  e  and  ot  6  to  I  in  ratio  at  the  quarter 
watt  output  level. 


PB  lh2  }12      S4.bO 


Hamilton  Standard  Div.  ,   United  Aircraft  Corp.  , 

Broad  Brook,  Conn. 
DEVELOPMENT  PROGRAM   FOR   MODULAR   INTER- 
CONNECTIONS FOR   MICRO- ASSEMBLIES,   by 
Robert  H.   Homstead.    Quarterly  progress  rept.   no.  2, 
iO  Sep-30  Dec  60,  on  Contract  DA  36-039-8C-8.S347. 
11961]  46p.    Rept.   no.   HSER  2;J03;  AD- 252  020. 

DESCRIPTORS:  "Miniature  electronic  equipment, 
•Electric  connectors,   Materials,   'Welding,  Electron 
beams,   Welded  joints,   Electrical  properties.  Tensile 
properties,   Manufacturing  methods.   Design. 

.A  6  position  fixture  was  made  for  welding  wafers  at 
one  setup.    A  mold  was  made  to  pot  wafers  in  stacks 
of  four.    A  fixture  for  welding  riser  wires  to  the 
stacked  wafers  on  a  25  mil  grid  was  constructed.    A 
fixture  was  designed  and  built  for  the  vibration  test. 
A  fixture  for  resistance  measurements  and  pull  testing 
was  designed  and  constructed.    Over  200  riser  wires 
were  electron  beam  welded  to  metallized  alumina 
wafers  in  order  to  t>ptimize  machine  parameters  and 
establish  testing  methods.    A  technique  for  continuous- 
seam  electron  beam  welding  of  each  joint  area  was 
developed.    Pull  tests  were  made  with  both  wires  in 
tensile.    Other  tests  were  made  with  the  weld  nugget 
in  shear.    The  shear  test  method  is  shown  to  be  a 
more  reliable  procedure.    The  electrical  resistance  of 
all  welded  joints  was  measured.    A  dc  resistance 
method  was  used  and  all  visually  acceptable  welds  had  a 
measured  resistance  within  the  requirement  of 
SCL-7SS3.   (Author) 


PB    lh2  307    $7.b0 

Harshaw  Chemical  Co.  ,   Cleveland,  Ohio, 
PHOTOVOLTIAC  CADMIUM  SULFIDE,  by  Fred  A. 
Shirland.    Rept.   for  Mar  58  May  60,  on  Solar  and 
New  Energy  Conversion,  Contract  AF  33(616)3466. 
Aug  60,   HOp.  7  refs.  A RL  Technical  rept.   60-293; 
AD  246  547.  . 

DESCRIPTORS     •Photoelectric  cells,  'Solar  energy, 
•Cadmium  conpounds,   'Sulfides,   Effectiveness, 
Impurities,  Crystals,  Growth,  Indium  compounds. 
Chlorides,  Sintering,  Production,  Power  supplies. 

Temperature.  . 

Procedures  have  been  developed,  enabling  photovoltaic 
cells  and  batteries  of  approximately  5%  conversion 
efficiency  to  be  fabricated  from  CdS.    The  procese 
uses  a  commercial  grade  of  CdS  raw  material,  adds 
.(X)3  weight  per  cent  of  InCl3  as  dopant,  sinters  the 
material  in  vacuum  and  in  nitrogen  at  temperatures 


up  to  900  degrees  C,  and  grows  large  grained  poly- 
crystalline  ingots  from  the  vapor  phase  at  1260 
degrees  C.  Rhodium  collector  electrodes  are  formed 
on  the  back  surface  by  electrodepositing  finely  divided 
copper,  oxidizing  to  the  Cu20  state,  and  heat  treating 
at  temperatures  of  350  degrees  C  for  10  to  30  seconds. 
The  barrier  surface  is  then  contacted  with  silver 
paint.   Temperature  performance,  I-V  characteristic 
curves,  and  spectral  response  measurements  have 
been  taken  on  these  cells,  and  various  measures  of 
the  stability  and  the  nature  of  the  barrier  in  these 
cells  have  been  made.    It  is  evident  tliat  the  barrier 
in  the  CdS  cell  is  distinctly  different  from  that  in 
other  known  photovoltaic  cells  such  as  silicon,  ger- 
manium, selenium,  or  gallium  arsenide.    Lacking  an 
understanding  of  the  fundamental  nature  of  the  barrier 
in  the  CdS  cell  it  has  not  been  possible  to  predict  the 
upper  limit  of  conversion  efficiency  possible  under 
solar  or  other  types  of  illumination.    (Author) 


PB  162  303       $4.60 

Hughes  Aircraft  Co. ,   Culver  Citv,  Calif. 
DEVELOPMENT  OF   NARROW -BAND  BANDPASS 
FILTERS  WITH  CENTER   FREQUENCIES  IN  THE 
RANGE  OF   10  -  60  mc,   by  Leo  Storch.  Quarterly 
progress  rept.  no.   3,   1  Apr- 30  June  57,  on  High  Fre- 
quency Crystal  Filters,  Contract  DA  36 - 039 -sc- 7 3070. 
[l9S7]48p.     12  refs.   Rept.   no.   73070-3-Q;  AD-142  728. 

DESCRIPTORS:  ♦Band-pass  fillers,   •Crystal  filters, 
High  frequency  filters.  Design,  Electrical  properties. 
Coils,  Capacitors. 

Recent  design  trends,   motivated  by  test  results  ob- 
tained on  a  Type  NB  pilot  filter  with  a  center  frequency 
of  I.  75  mc,  are  described.    The  completely  satisfac- 
tory,  measured  attenuation  curve  of  a  "modified  Type 
NB"  crystal  filter  is  given.     This  filter  possesses  a 
center  frequency  of  11.5  mc,  a  6  db  bandwidth  of  40  kc, 
more  than  60  db  discrimination,  and  a  60/6  db  shape 
factor  of  1.8:1.     A  design  theory  for  ladder  crystal 
filters  is  presented  and  two  prototype  designs  are  de- 
scribed.    A  filter  approximating  Gatfssian  amplitude 
and  linear  phase  characteristics  has  been  synthesized 
and  its  schematic  diagram  is  included  in  the  report.   It 
has  been  designed  for  a  3  db  bandwidth  of  800  kc  with 
respect  to  a  center  frequency  of  10  mc  and  for 
construction  by  means  of  coils  and  capacitors,  the  Q's 
of  which  need  not  exceed  50.  (Author)    (See  also 
PB  1  46  S64) 


PB   162  318-1    $12.00 

Institute  of  Tech. ,  U.  of  Minnesota,  Minneapolis. 
STUDY  OF  NOISE  IN  SEMICONDUCTORS  AND 
SEMICONDUCTOR  DEVICES,    VOLUME  I,  by 
A.  van  der  ZelL  Final  rept.   1  June  58-30  June  60,  on 
Contract  DA  36 -039 -sc- 7 8009.  [I960]  I69p.  7  refs. 
AD-246  897. 

DESCRIPTORS:  •Semiconductors,  •Noise  (Radio), 
Germanium,  Crystals,  •Diodes,  "Transistors, 
Measurement,  Theory,  Silicon,  Materials,  Telluriuir^ 
Photoconductivity.  ^ 

Measurements  and  techniques  were  described  concern- 
noise  of  germanium  crystals  in  the  region  of  impact 
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ionization  at  4°  K.    It  was  shown  that  the  noise  ind 
oscillations  that  ixrcurred  it  some  currents  depend 


PiFtf%*«/*l««    r\^ 


A  methtxl  for   iccurately  measuring  locul  oscillator 
noMe  suppression  of  micri>wave  mixer  crystals  m  a 


with  the  6*^   band-width  requirement.    The  final-de- 
sign m(Kle  absorber  employs  a  new  form  of  construct 
ion   \vfiiih  inainr;iinK  nr(>nc(»  .ilicmmonr  r-.f  r,   iz-vce..  _,-m»^ 


trolyte,  currently  used  in  JAN-C-62  Characteristic  C 
capacitors,  was  used  as  a  control.   Equipment  is  being 


Ionization  at  40  K.    It  was  shown  tr%ar  rhc  noise   ind 
oscillations  chat  ixrcurred  at  8<>me  c  ,irrei:ts  Jepi-n! 
strongly  on  the  nature  of  the  contacts.    Some  oq   ip 
ment  improvennenf  for  the  measurt- ments  nf  u   r 
noise  at  low  temperatures  was  retx'rted.    Some 
nneasuremeacs  are  pven  on  jjold-manttanewo  jnJ 
nickel -doped  germanium  samples.    Several  ll-a 
aspects  of  the  theory  of  »{-r  noise  jr--    lea  It  Ait-  .     \ 
careful  statistical  analysiM    if  rioise  i:;  i^din    loss    pr    c 
esses  was  given.    Some  n.-w  rnc'JstiretTu-ru.s  wert- 
given  for  avalanche  break Jown  noise  i:.  silivon  p  a- 
junctions.    Some  preUminary  noise  ^  .rves  fur  tu-inel 
diodes  were  given  for  the  region   li)^-  to  |i)()k.c.     I  he 
equivalence  of  the  collective  inJ  t^le  corpuscular 
tl^eories  is  discussed.    A  thetirv  of  s.^>f  nois<.-  in   ivii 
anche  transistors  is  presented.     I  he  expenmencji 
accuracy  of  transistor  noise  medsjrements  aus  im 
proved.    Transistor  noise  medsurcmems  at  liquid 
nitro^n  temperature  are  presented.     The  Jenign 
theory  of  low-noise  transistor  circ-irs   inJ   )f  l.iw 
noise  transistors  is  discussed,    A  tAo   sta^r   i.i-ie 
figure  of  6  db  and  a  bandwuJth    <f  Si  -nc  is    )es^  riN,-.:. 
(Author) 


PB    1 62  ^  I  •<   2    54,  H) 

Institute  jf  Teen.  ,   i  .     'f  Miri.-sora,    Vlriiiea^i  iis. 
STl'DY   OF    NOISR   IN  SKMK  ON!  1 '("TORS   AND 
SEMICONU'CTOK    [XiVICtuS,    VOIJ'MK   II.   F-inal 
repc.    1  June  S«-^)  June  ^),    in  r,.ntract  DA   ^b  OW 
sc   7S00Q.    [IQftO]   46p.    AO   l4t-  ^^^. 

DESCRIPTORS     •SemiconJucti''-*.   Gernrwnium, 
•Diodes,  Silicon.    T  rjnsist  -rs,   MatL-rials,  Circuits, 
•Noise  (Radio),   Phcton-iilti  piier-.,   Phi>toconductivity. 

(See  als»j  PB  1^2   n  •<    1) 


(TRl     6012    r       >1..N) 

Lawrence  Ridiation  I  ah.,   ( '.   of  Caltfornia, 
[ivermore. 
\V\I.ANCHF   TR  VNSISTOR    SWrTCHING.   6  May  60, 

Up. 


L'CRL-SJiSM       $1.50 

Lawrence  Radiation  Lab.,  A  (."aldornia. 

Liver  more. 
IMAGE  CONVERTER    RBLS   MANCFACTrRF.RS 
DATA,    by  p.  K.    Inanii.     Rept.    •  m  Li)iitrai.r  w   "4(j5 
eng-4S.     Feb6(),    Up. 


PB   162  315      $4.60 

V!aterial  I^b.  ,   New  York  N  iv  i!  sf  ipv  ir  1, 

BrotJklvn. 
INVESTIGATION  OF  THE    APPLICATION  ."F 
MIXER  CRYSTAI^  IN  BAI.WCED  MIXERS,   ^^ 
Paul  Giordano  and  Jesse  Taub.    Final  rept.  24  Dec  S3, 
43p.  6ref3.    Lab.  Project  S(J32-C-21 .  1    .\D-44  282. 

DESCRIPTORS:   •Crystal  mixers,  Microwave-,, 
Military  requirement,  Interference,  Oscillators, 
Noise  (Radar),  Measurement,   Reductlixi,  Suppressors 


A  method  for    iccurately  measuring  l<x:.il  oscillator 
noise  suppression  of  micro-Auvt,-  mixer  crystals  in  a 
Ui  lanced  mixer  was  developed.     The  interrelatuxiship 
tx.T'Aeen  the  magnitudes  of  -^pxvific  piiiameters  of 
crystal  pairs  .ind  hxul  iiscillator  noise  suppression 
was  calculated  theoreticall     and  verified  experl 
rnentallv.    Ha -.ed    m  a  stiKh   of  present  Jav  receiver 
design,    noise  ,H.jtpot  charaaerisrics    )f  khstron  local 
o.scillator  tubes,    md  experimental  results,     1  realistiv. 
specificatiof!  for    matched    cr>stal  ^lairs  was 
f'  'rm  .;lared      (  \ithor) 
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Merck  and  Co.  ,    Inc.  ,    H  ihA  r,,    N     ]. 
STRCcn-KM    iwi  s-ncM  IONS  IN   rui  KMnll  f  (■ 

TWK  MMM<!M\  hv  P  j.  Poll  ik.  ].  R.  Conn  and 
others.  Pr  'ij'  -,s  rep«.  no.  2,  1  \i.j^  VlSt-p^d.  on 
Contracr  N( 'ti-,    "H^n*,,     [i'^nj  i  sp.      \i)  2i>  S^2. 
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Selenidfs,    Hi-murh  jjlo^ ,,     Xn'imonv    illovs,    •vmi 
conductors,    *!  Ir^-ru    poA.  r    p:   h.)ih'1oii,    f^  si-,-,niC'  . 
Electrical  cofuluetance,    lattices,    X    rav  JiMr  u    ion 
analysis,    St-lenium  alloys,    Tellurium  a  llo>-,,    (   r'.sil 
structure. 

Work  on  the  rhermoelec  •  r  k    lioy  system, 

8I24SBM1  ♦- xst  M  !  I  SI)   x,    1-  c.  .n' inuinw:,     M'-'h-KJ-ot 
prepii:  i:  ion  in  .oU  inw'  Hr  i.:,;m.i;i    ind  /i  >n<-  :  -  f  inm^j  "'-i  h 
nique.s  are  de.scribt-d.      Ihe  -h-T  mo.  It-c't  ic  prop,  r'  i-s 
of  alloys  wer-    x   vi:i»-  f-  .tr     s  ■,.  -»■   \2  ar-    pt'-senfed. 
Thfse  data  shoA  'ha-    in  oprifnum  fikjuri.   of  merit  may 
•      txained  in  a  r-iiion   Ah<  r-    v  i-,  '-qual  'o  H.      The 
quaternary  eotnpi.srion  wirh  x  .(jual  'o  •<  a  i-,  in..-,-! 
gated,    and  e\t>  -rn'n'al  inforitiation  -,>;.'a-,-'   r    ■p'imiim 
properties  ca-    fn    ohraim  .:  in  /one-levelled  -samples. 
Figures  of  mt  rir  in  exc,  s-     t  .nfU'de^j  K  wrtevaKii 
lated  from  the  pertinent    h.  'm(»  Itc'ru    puiainett  i -,. 
Compositional  changes  in  th«     ill-.  in.oUin,ih<    iiio 
of  selenium  to  tellurium,   the  n  placttiit-n-    •!  bi-,iTuith  bv 
antimony,   and  the  replacement  ot   intitnon>  bv     m  mJ 
arsenic  were  investigated.     Some  of  'h-  s.    .  h  inw:'  -  li  d 
to  interesting  thermoelectric  materia!-.     Hall  m-   i-,ure 
ments  were  carried  out  on  some  allov  com^x  -r  i. 'n-, 
and  a  mobility  of  520  sq  cm/volt-sec.     was  Tihip  ;   f 
room  temperatures  for  the  all.iv  compi'srion.  '•    pi  i>  1:^ 
antimony  by  arsenide  afforded  an  n  •  vp.    matnaU. 
(Author) 


PB    162  3ru    Sls.(X) 

\(ut   'Aivo  Ass.Kiates,    Inc.    [Rurlmgton'  Mass, 
BASIC    DKSICN    t   RITHRIA    t  (  )K   CIRCI'UAH    WAVl-I 
f^rilH-;   COMPUNKVrs,   bv  D.    \.    I>anciani.    Imal 
reix.    feh  S|    Jan  S4,   on  Contract  DA  36  03^    sc    S.SlS. 
\li:    '-^.    JJ^p.    22  ref>.    AD   2^iHl4. 

DESCRIPTORS      'Wave^-iilL-^,,    IVsi.mi.    .VIu  rowav-s, 
Wavt.'  transmission. 

Reported  progress  in  cne  field  of  low    loss  transmis- 
sion IS  reviewed,   and  tfie    minimal  practical  sues 
for   lEtji     mode  circular  Aave  guKles  are  recom 
mended.    Experimental  work  on  ciimponent  develop 
ment  was  conducted  in  tlie  region  from  H.  2  to  4(1  kmc. 
I .'!.'  final   design  transition  employs  a  compact  end- 
feeJ  arrangement  which  contains  4  resonant  slots,  ttie 
hdSK   design    ind  scaled  versions  compare  favorably 
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with  the  6-?   band -width  requirement.    The  final-de- 
sign mo^le  absorber  employs  a  new  form  of  construct- 
ion which  maintains  precise  alignment  of  a  lossy-gap 
structure  in  circular  wave  guides;  the  absorber  ex- 
^.ibited  both  an  intrinsic  mode  purity  and  average  mode 
purity  improvement  factor  for  all  spurious  modes. 
The  final -design  bend  is  based  on  a  mode -transfor- 
mation methcxl  which  avoids  the  TEq j -TM,  ■ -mode  de- 
generation problem.    The  bend  consists  of  a  super - 
itnposed  pair  of  E    and  H -plane  rectangular  uave- 
kiuide  bends  which  taper  directlv  into  TELj,  -mode 
circular  wave  guide.    Results  of  bend  tests   were 
satisfactory    a  bending  radius  of  less  than   1  ft  was 
attained  at  h.  2  kmc,  tlK-  lowest  frequency  of  interest, 
ai'.J  the  .in  kmc  bend  radius  was  about  3  inches. 
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Spiague  Flcctru  Co    ,   North  Adims,   Mass 
M-.VLIOPML.N'T   OF   STABLE   CIHRAMIC   CAPACI- 
lOKs,   III-K,   bv   I      lYokopowic/.    (Quarterly  progress 
rejx.    ;i.i.    \    IS  June- 15  Sep  60,   on  Contract  DA  ,36 
)i^-s.-7S3lfN      [19601  46p.   8  refs.    AD-245  841. 


n. .SCR  11^1  OR S     •c:eramic  capacitors.  Capacitors, 
•BariutTi  ^  impounds,    'Titanates,   Additives,  Ceramic 
miterii!-.    •S«x!uim  compounds,   Oxides,   Niohates, 


Icni}*.  rata:  c,    Dielectric  properties. 


I 


Fii--:-ph.i-      studio  Continued  with,  the  study  of  various 
ratios  ot  N  loO/NbjOs  additions  to  the  basic  material 
chosen  toi    study,   a  fiiu    grained  R.iTiO-^  ci-ramic.     I' 
A. is  detertnined  that  temperature  stability  of  capaci- 
t.mce  for  NaNbO  }  additions  dtx^s  not  depend  critically 
in  sixluim  content.    Formulations  whose  capacitance 
..iriation  with  temperature  is  -15%  to+10%  are  re- 
;>irted  in  the  K  rangr  2000  -  2300.'  K;Nb03  may  be  used 
IS   1  substitute  for  NaNU);^  in  temperature -stable 
c<ip>icitors,   although  advantages  are  ntX  evident.    The 
Successful  development  of  Monolyfhic  samples  from 
NaNf-iOj-containing  ti^iTiO.i    probably  dejjends  on 
.'Vi,rcoming  difficulties  in  the  prcx;ess  leading  to 
nu-chaniail  faults  in  the  samples.    There  is  incon- 
.  lusive  evidence  that  the  liielectric  constant  of  pure 
Ka  IiOj  ceramics  decreases  as  the  grain  size  is 
reduced  below  one  micron.    (Author) 
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Spi  akiue  Electric  Cai.  ,    North  .•\danis,    Masv. 
l.MPRCVEMFIN'T  OF   PC^LARIZED  ALL'MINCM  ELEC- 
I  KOLYTIC  CAPACITORS,   by  Elmer  Hunt,   (^arterly 
rept.   no.    1,    1  Maj--31  May  56,   on  Contract 
DA  36  ()39-sc-711S6.     19  Sep  .56,    47p.    AD-l'()y69. 

Dl-SCRIPTORS:  •Aluminum,   Polarization,    *Llec- 
trolvTic  capacitors,   C-apacators,   Electrolyieb.,    Re- 
sistance,   r)esign.    Temperature,   Operation,   Power, 
linfx,'dance.    Measurement,   Aging.  | 

Improved  characteristics  oi  ptilarized  aluminum  clec- 
[jolytic  capacitors  are  sought,   with  special  effort  on 
increase  of  operating  and  shelf  life,   decrease  in  leak- 
age cur  rents,   decrease  of  power  factor,   and  improve- 
ment in  low-temperature  characteristics.    Lowered 
resistance,   necessary  for  improved  low -temperature 
capacitor  performance,  was  obtained  for  electrolytes 
based  on  glycol-borate  solutions;  the  standard  elec- 


trolyte, currently  used  in  JA.N-C-62  Characteristic  C 
capacitors,  was  used  as  a  tontrol.   Equipment  is  being 
set  up  for  capacitance,   resistance,'  and  impedance 
measurements  over  the  -SS'^  to  85"C  ranj....   Test  re- 
sults indicate  that  even  at  -40°C,   a  temperature  tol- 
erance of  i  1°C  could  make  a  difference  of  as  much 
as  30^^  in  the  impedance  values  of  capacitors  employ- 
ing CGTventional  electrolytes.   Tlie  mc'asjring  equip- 
ment currently  being  used  does  not  have  a  greater 
over-all  temperature-control  accuracy;   -55"C  meas- 
urements have  significance  only  m  comparative  meas-- 
urements.   Paper  spacer  materials  were  selected 
whose  high  porosity  suggests  better  low-temperature 
properties  when  combined  with  electrolytes  than  are 
available  with  standard  separators.   A  molded  phenolic 
terminal  cover  was  designed;  the  assembly  consists 
of  an  axial  lead-tinned  copper  wire  embedded  in  a 
compression  molded  plastic  which  may  be  crimped  or 
spun  into  a  5/8-in.  -diam  can  by  using  a  rubber  seal- 
ing ring.   All  necessary  capacitance  values  can  be  ful- 
filled with  this  housing. 


PB  162  265-2       $5.60 

Sprague  Electric  Co.,   North  .'Vdams,  Mass. 
IMPROVEMENT  OF   POLARIZED  ALU.MINLM   ELEC- 
TROLYTIC CAPACITORS,    by  Elmei  Hunt.    Quarterly 
repi.   no.    2,    1  June-31  Aug  .^6,   on  Contract 
DA  36-039-SC-71186.    21  Jan  57,   59-p.    .^D- 1  24  770. 

DESCRIPTORS:  •Electrolytic  capacitors,   Dc^sign, 
Polarization,    Aluminum,    'Electrolyte.s,   Storage 
temperature.   Electrical  properties. 

1  he  objective  of  this  development  is  to  improve  the 
characteristics  of  polarized  aluminum  electrolytic 
capacitors  with  special  effort  on  (a)  increase  of  opera- 
ting and  shelf  life,  (b)  decrease  in  leakage  currents, 
(c)  decrease  of  power  factor  and  (d)  improvement  in 
low  temperature  characteristics.  Capacitor  sections 
were  constructed  and  temperature  coefficient  meas- 
ui  ements  made.    Life  tests  and  shelf  tests  are  in  prog- 
ress to  determine  the  adequacy  of  these  electrol>te6, 
especially  with  regard  to  reliability  for  high  tempera- 
ture service.  (See  also  PB  162  265-1) 


PB  162  26.5-3       $5.60 

Sprague  Electric  Co.  ,   North  Adams,   Mass. 
IMPROVEMENT  OF   POLARIZED  ALUMINUM   ELEC- 
TROLYTIC CAPACITORS.    Quarterly  rept.   no.    3, 
I  Sep-.iO  Nov  .56,   on  Contract  DA  36-039-sc-7U  86. 
11956]  58p.    AD- 138  404. 

DESCRIPTORS:  •Electrolytic  capacitors,   Design, 
Polarization,  Aluminum,   *Electrolytes,   Aging, 
Storage,    Electrical  properties. 

Improved  characteristics  of  polarized  aluminum  elec- 
trolytic capacitors  are  sought,  with  special  effort  on 
increase  of  operating  and  shelf  life,   decrease  in  leak- 
age currents,  decrease  of  pf,   and  improvement  in  low 
temperature  characteristics.    Test  results  showed 
that  the  temperature  coefficient  of  capacity,   specifi- 
cally the  characteristics  at  -5.50C,  of  the  experimental 
electrolyte  samples  were  far  superior  to  those  of  con- 
ventional electrolytes.    The  shelf  and  life  test  charac- 
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teristics  were,    in  varying  degrees,    inferior  to  the 
conventional  tvoes.    The  first  pilot  run  of  molded 


lent  circuits  for  cavity  transdu^cis,   equivalent  cir- 

.■nir«      f  t\r     ,'  A  W  t  t  V     rr.jn^,1iiiW*r-.:  .■,i>ii%ll..r-ir     .i.-.'.iir..-      f,.. 


NASA  N62- 16470       $0.50 


NASA  N62- 16102      $1.25 


tenstics  were,    in  varying  degrets,    inferior  to  the 
conventional  cypefl.    The  first  pilot  run  of  molded 
terminal  covers  shorwed  the  cwvt-^  to  be  unsatis- 
factory, the  mold  is  being  rt-workcJ  for  ohraining 
covers  with  higher  purity  m^t-   's.     rhc-  viscositv   of 
the  experimental  electroly--.  ajn  ^ulfiLiLnrU  low  to 
minimize  any  improvemcT'  ir  low  'cmpcrdturc  proper- 
ties by  using  more  porous  sput-r^    :his  a    :k  *as 
discontinued.   (See  also  PB  l^.'  2^^-J) 
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Sprague  Electric  Co.,   North  Adams,   Mass. 
IMPROVEMENT  OF   POLARIZhD   All'MlNlM    HI  KC- 
TROLYTIC  CAPACITORS.    (Quarterly  rept.    no.    4, 
I  Dec  56-29  Feb  57,  on  Contract  DA  3(>-0  3'*-3c-"l  186. 
(19571  48p.    AO-141  539. 

DESCRIPTORS:  •Electrolvric  capa.  irors,   Djsign, 
Polarization,  Aluminum,   •tiketi  ^  l.tcs.   Aging, 
Storage,    Electrical  properties. 

Major  emphasis  continued  on  ■;!<■  r."n.K   ot  cLx  n  oK:-  - 
to  obtain  sufficient  data  to  pcrnnt  selection  ot  ek'Lj- 
trolyies  for  final  models.    In  addition  to  extensive  lite 
and  shelf  testing  of  earlier  expei  imental  electi  ulytt. -., 
nineteen  new  formulas  were  prepared  and  evaluate.;  n 
capacitors.    Two  of  these,   containing  ethanol  as  *eli  is 
glycol,   show  promise.    The  additum  of  aluininum  v'Xidt 
to  the  electrolytes  was  studied  tti  determine  if  capaci- 
tor anodes  in  contact  with  electrolyte  would  have  better 
stability.    No  improvement  in  *helf  life  was  noted. 
Modified  molded  S/8"  diameter   cuvers  with  highpuri'v 
inserts  were  received  at  the  w  lose  of  the  period  anJ 
did  not  exhibit  leaking,   even  at  1  IcM^'  for  a  twc)  h^)ur 
period,  when  sealed  into  the  ^an  with  tlie  t  abbei   ^asu-c:. 
A  study  of  the  distribution  of  leakage  current  in  tin- 
ished  capacitors  yielded  the  following  results; 


j^Cont:  ihutiun  to  Leaiaj^e  C'ui  r  v, 


Anode 

*^titching 

Anode  Terminal  Rivet 

The  anode  terminal  rivet  will  be  protected  in  final 

samples  to  minimize  this  etfev  •  (  \u';io;)  (Sec  also 

PB  162  265- J) 
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Wisconsin  L'.  ,   Madison. 
SL'RFACE  WAVE   AND   ANTHN.W    1:NC.1M.I:;K1N(  ; 
RESEARCH   STLTDY,    by  Elm.-:   H.    Seheibe.    Final 
rept.   for   1  May  5S- M  .\ug  '^'^,   on  Surtai.  •.■  Wave.->, 
Antennas,   and  Microwave  Circuits,  C\)[.tra^- 
DA   J6-0.39-SIC-77990.    kJ  .Sep  ^^,    ^2p.    i2:ets. 
AD-228  769. 

DESCRIPTORS:  •Communication  equipment  •Antennas, 
•Microwaves,   Propagation,    'Mici  owave  netwoi  Ks. 
Radiofrcquency    filters,    rransnwa.-^ion  lines.   Wave 
transmission.  Circuits. 

The  engineering  research  study  made  on  constant  input 
impedance  microwave  branching  filters  tor  possible 
use  in  transmission  systenii*  u.-^ing  suitace  wave  Inics 
or  antennas  is  described.     I'he  design  procedure  u.ied 
for  the  microwave  branching  filters  are  based  on  itie 
theory  and  methods  devek>ped  by  Gouha.    With  equiva- 


lent cii  cults  tor  eavity  tiansd.Kcis,    ecjuivalent  cir- 
cuits tor  cavity  transducers,    eijuivaleiit  circuits  for 
coupling  elements,   and  iiiipedaiic  e  transformation  for 
cavity-wa veguide-coupling  ar i  aiigeinents  given,    the 
Ciniiplete  equivalent  circuits  tor    any  general  micro- 
wave filter  >.an  be  deveK^ted.    Single  and  double  stage 
reiection  and  single  and  double  siage  pass  filters  were 
designed  and  fabricated.     Agreement  fx-tween  the 
measured  and  calculated  response  was  '.erv  gocxj.    A 
-■ne  stage  ciinstant  impedance  tuanc  hing  filter  was  de- 
sij;ned  and  tabru  ated.    I'reliiiunai  \  niL  asur  ements  on 
this  tiltei    art   given  but  the  .s!ukiv  has  ik)1  yet  been 
completed.      ITie  sfudv  of  tilteis  and  related  problems 
will  In.-  vcuraiuecl.    (AjiIioi) 


Ordnance,  Missiles,  and  Satellite  Vehicles 


\"  AsA  N62    168  ^9       Sn.  "^ 

Ames  Kt,  search  t 'enter ,    National  .AL-ronaut  ic-i  and 
Space  Administration,    .Moffett  f-uld,   <"alit, 
1  \PF  HI.V11  S'l  Al.    INM  sriC;A[I(>N    ( )!■     i  HK    I.MPAfH 
KfSiS!  ANCl-    Ol     IXX'BLF-SHLl-  r    STKl'C  irK  1  s    AT 
Vn.OC'iniS    IC>  .i4,  IIX)  F- F  f-  I     FMK    si  (■(>%■[),    hv 
(  .    Huhtf   NvsriiKhanO  James  1..    summers,    ( c  ^2, 
-Mp.    =^   r-  fs.     NAS-\    :  N  I)    n  U, 


pq  I  M  I  ^i  r       51 .  M' 

!  elrman  IKes»  arch)  I  abs.  ,    Picatinny    \rs<-nal, 

f>>ver.    N.    I 
RIRMfX^RNPMY    'M     MF   'TlOl  >s     >'     Mf    \    {■■■\\(;    r^p 
'  1  MPF-.'RAri'HF-    OF-    PYRO!  f- ( 'i 'VIC    iLAMF'S,    hs 
)•  -se  F.    Tvroler.      fulv^s^    j  -.,^      J6  rcfs.     rechnic.i! 
refv.    2\^'     \l^   ^H    <4^. 

1)F'SCRIPMH^S-   •Ribli..^;r  iph'.,    'P'. hnic,    F  limes, 


rnpi' 


ure,    Measuremen-,      *  ['hermocoupU  >, 


•Pyrumerers,    'Spt'C  rographic  analysis 

This  project  was  undt.  r'aken  in  order  to  find  suitable 
mettKXls  for  "he  deti  r  mina'ion  of  the  temperature  of 
hi^h  >  ip.K  r '.   fl.ini(  -,,      \:i    rinofaied  hihlc'v''  iph\   w  i -, 
compi!'-.;.    ' -•  ■  i-v  ni;i<  h    't  'V'     r.  lilibl-    Irtrarurt    that 
mav  be    ipp'i.  ibl-    •■  •  p\u>'-  .^  'Lime  lemperarutt. 

determinations,     .^s  a  result  of  this  investi^imr^     hi' 
following  methods  have  been  de .  mcd  mos-  ft  .isihit    tor 
the  study  of  pyrfKechnic   fl.inu  s   ukI  flash-  s    (i)  :ht 
ph.  itographic  bri»;h'ness  pv  rom<  ■•  :    m>.  :hi»<!,    in  which  a 
direc   s'uil'c  I  )f  'h*'    -i/i    of  'he  flash    ini.1  brij^h'tiess 
temperatures  van  f-x    made.  (J)  'he  lint     n  .eisal  nuthocl 
(wrh  rriixlific  1' :■  iris)  wbuh  ma\   S    ..s.ifil'    ai'^-.  srii.ill 
pv  r- irt-v  hnic  tlanv  ^  (s'udies  I'l.-  s'lg.itm^  -he  unli/arion 
of  rfUs  nie'*i(>c!    i:t    now   in  pr.  >v;r  ■  ■  s-,),  and  (  ^)  'he  merFii)d 
of  obrainin;;  fli-nt    '■■mperar  urt  s  b\   -^pi  i  ' :   -si  .  ipu' 
measuremen:  .jf  'lame  brUh';,.  ^-  ;>  r    ;nr    ir'  a  .r  'he 
A  ive lengths  of  strongly  -  rni"inc  li 
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Goddard  Space  Flight  Center,   National  Aeronautics 
and  Space  Administration,   Greenbelt,   Md. 
RFLI ABILITY   AND  RFDL'NDANCY   CONSIDERATIONS 
IN   SELECTING   SPACFCRAFT  BATrFRIES,    bv 
Joseph  M.   Sherfcv  and  Klaus  Johannsen.     Oct  62,  6p. 
NASA  TN  D-1452. 


NASA  N6 2   16704       $0.  ,50  I 

i 
CKXJdard  Space  Flight  Center,   National  Aeronautics 
and  Space  Administration,  Greenbelt,   Md. 
SATELLITE  MOTION  IN  THF   VICINITY  OF  CRITI- 
CAL   INCLINATION,   by  David  Fisher.     Oct  62,    18p. 
:"  refs.   NASA  TN  D-1470. 

J 


NASA  N62-16:"05       $1.  25 


Goddard  Space  Flight  Center,   National  Aeronautics 
and  Space  Administration,  Greenbelt,   Md. 

SPACECRAFT  INFORMATION  SYSTEMS,   bv  George  H. 

Ludwig.    Oct  62,   43p.    18  refs.    NASA  TN  D- 1348. 


NASA  N62-1610  3       $1.(K) 


Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langlev  Station,    Va. 
ENVIRONMENTAL   PROBLEMS' OF   SPACE   FLIGHT 
STRUCnjRES.     I.    IONIZING    RADIATION   IN   SPACE 
AND  rrs  INFLUENCE   ON  SPACECRAFT  DESIGN,   by 
Louis  F.    Vosfeen.   Oct  62,    Up.    Mi  refs. 
N.\SA  FN  D-1474. 


NASA  N62-16>22       Sl.OO 


Langley  Research  Center,    National  Aeronauti-s  and 
Space  Administration,   Langley  Station,    Va. 
A   PRELIMINARY    EXPERIMERPAL   INVF.STIGATKiN 
OF   AN     ENERGY -ABSORPTION  PROCESS   EMPLOY- 
ING  FRANGIBLE   METAL    RIBING,  bv  John  R.  McGehee. 
Oct  62,    Up.  9  refs.     NASA  TN  D-1477. 


NASA  N62- 15431       $0.75 


langley  Research  Center,   National  Aeronautics 
and  Space  Administration,    Langley  Station,   Va. 
SIMULATOR   ^UDIES  OF   SIMPLE  A  rflTUDE  CON 
IHOL   FOR   SPIN -STABILIZED  VEHICLES,   by 
H.   D.  Garner  and  H.  J.   E.   Reid,   Jr.   Sep  62,   22p. 
2  refs.    Tex;hnical  noce  D- 1395. 


NASA  N62-  16S()4 


S  1 .  00 


Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langlev  Station,    Va. 
A   S-R'DY  OF   THRUST   VECTOR    STEERING   FOR 
RENDEZVOUS  WITH   A   NEAR-EARTH   SATELLITF 
L'TILIZING   A  THREE-STAGE   VEHICLE   LAUNCHED 
(XT  OF   THE   SATELLITE   PLANE,    by  Charles  P. 
Llewellyn.     Oct  62,   36p.    2  refs.   NASA  TN  D- 1.398. 


NASA  N62- 16102      $1.25 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,   Langley  Station,  Va. 
WIND-TUNNEL  MEASUREMENTS  OF  AERODYNAMIC 
DAMPING,  DERIVATIVES  OF  A  LAUNCH  VEHICLE 
VIBRATING  IN  FREE-FREE  BENDING  MODES  AT 
MACH  NUMBERS  FROM  0.70  TO  2.87  AND  COM- 
PARISONS WITH  THEORY,  by  Perry  W.  Hanson  and 
Robert  V.  Doggett,   Jr.    Oct  62,   42p.   10  refs. 
NASA  TN  D-1391. 


PB  162  332      $11.50 

Office  ol  the  Chief  at  Ordnance,  Dept.  of  the  Army, 

Washington,   D.  C. 
ORDNANCE  ENGINEERING  DESIGN  HANDBOOK: 
AMMUNITION  SERIES,  FUZES,    GENERAL  AND  ME- 
CHANICAL.  Jan  60,   159p.   101  refs.  Ordnance  Corps 
Pamphlet  ORDP-20-210. 

DESCRIPTORS:  niandbooks,   •Ordnance,   Engineering, 
Design,    •Ammunition,    •Fuzes,    •Percussion  fuzes, 
Explosives,  Arming  devices. 

This  handbook  presents  information  on  the  fundamen- 
tal operating  principles  of  fuzes  and  the  design  of 
fuzes  and  their  components,  with  particular  emphasis 
on  the  mechanical  type  erf  fuze  as  distinguished  from 
the  electrical  type. 


PB   162  331    $10.50 

Office  of  the  Chief  of  Ordnance,  Dept.  of  the  Army, 

Washington,  D.  C. 
ORDNANCE  ENGINEERING  DESIGN  HANDBOOK: 
EXPLOSIVES  SERIES.  SOUD  PROPELLANTS,  PART 
ONE.  Aug  61,   136p.    135  refs.  Ordnance  Corps 
Pamphlet  OR  DP  20-175;  NASA  N62-13913. 

DESCRIPTORS:  •Handbooks,  •Ordnance,  Engineering, 
Design,  •Explosives,   •Propellants,  Propelling 
charges.  Guns,  Rockets,  Solid  rocket  propellants. 
Ballistics,  Data,  Thermochemistry,  Combustion, 
Physical  properties.  Powders,  Smokeless  propellants. 
Crystals,  Plastics,  Polymers,  Fuels,  Binders. 

This  handbook  has  been  prepared  as  one  of  a  series 
on  Explosives.    It  presents  information  on  the  design, 
functioning  and  manufacture  of  solid  propellants  for 
use  in  propelling  charges  for  guns  and  rockets. 


UCRL- 13046 


$2.60 


Stanford  Research  Inst.  ,  Menio  Park,  Calif. 
DETONATION  THROUGH  STEEL,  by  David  E.   Brink. 
Technical  rept.   no.    1,  on  Subcontract  122.   30  Sep  58, 
24p.    SRI  Proj.   no.   CD- 2656. 
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FOOD.  HANDLING   AND  PACKAGltsiC, 


Dt.SCRlPrORS     •F-.H»,i,    •Attitudes,   Behavior,    Consump 


JUlAn-IIKlPDV     CADDI/^ATIi^Kl      Ak.irN 
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FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


Food 


M    162  325    $1.  10 


American  Mocors  Corp.  ,   rX'trut,   W\:t. 
PASTEURISATION      BY    RAIMATION   OF-    F- K' 'ITS 
AND  VEGETABLES,   bv  Arlecn  H.    Arnold,    Repc.   no. 
1  (Final),   25  Jan  5?   24  Jjn  0<),    m  PistL-jri/catior.  hv 
Radiation  of  Cooked  and  Prepdrud  [■  v-dii.    [  W^«J]   )p. 
File  no.   S-735. 

DESCRIPTORS:    •Radiation  effc-cts,    'Fruits,   'Pc^rk, 
Food,   •Vegetables,   •Preservatim,  (Xlors,  Taste, 
Acceptability. 

Pork  samples  were  used  in  d  variety  of  Chinese 
dishes.   The  color  fading  from  pink  cu  a  chalky  grt-\ 
color  did  not  detract  from  its  palatabilitv,   however, 
the  aroma  which  developed  during  ciM-jkiiig  *a.s  rTX)s[ 
objectionable. 


AD  2h2  "iW    Si.  10 

Carnation  Co.,   Van  Nuys,  Calf. 
EFFECTS  OF    IRRADIATION   ON  CANSK!)  VLKA) 
PRODUCTS,  by  P.   K.   Bates.    Kept.   no.    2  (Final), 
8  Mar  57-7  Mar  61,  on  Irradiation  of  Canned  F<Kxi 
Products  and  Mixtures  of  Meat  with  Cereal  and  m 
Vegetables,  Cooked  Meats  and  Dairv  Products  and 
Irradiation  Studies  on  Chicken  and  R?ef  Vegetabl  • 
Pies.    [W61]  lOp.   File  no.   S  ^  \t. 

DESCRIPTORS:  'Radiation  effects,  •Fix.d,  'Prv 
servation.  Storage,  Meat,  C^hicken,  Vegetables, 
•Taste,   Acceptability. 

The  effects  (jf  irradiation  upon  tMe    ir^anolcptic  il   ind 
bacteriological  quality  of  frozen  beef  and  chicken 
vegetable  pnes  have  been  studied  both  immediately 
after  irradiation  and  after  storage  of  clie  irradiated 
pies  in  the  unfrozen  state  (38^.).    Pies  were  irrali  . 
ted  at  levels  of  1  x  10^,  3  x  105  pads.    None  of  trie 
irradiated  samples  was  judged  as  go«.>d  in  flavor  or 
appearance  as  the  control,    InitialK  the  samples 
receiving  the  higfiest  dosage  were  ^rvacceptable  m 
flavor,  and  after  storage  at  38*^T.    for  two  *eeka,  ail 
samples  were  unacceptable  in  flavor.    Bacteriological 
examinations  Indicated  the  colifurm  organisms  were 
extremely  sensitive  to  irradiation,   whereas  phychro- 
philic  and  mesophilic  organisms  were  somewhat 
resistant  even  at  the  higtiest  level  of  irradiation.    A;; 
oxygen  scavenger  developed  at  the  Carnation  Researcti 
Laboratories  was  evaluated  for  use  in  reducing  the 
oxygen  level  of  canned  meat  products  which  were  to 
be  irradiated.    The  scavenger  was  found  ineffective   it 
temperatures  of  ()"F.    and  -25^.    (Author) 


PB  162  285 


$9.  6fJ 


Chicago  U.  ,   Ul. 
STUDY  OF  THE  BASES   FOR   CllANCLNC  FCK)D  Am 
TUDES,   by  Peter  H.  Rossi  and  r")ivid  Gortlieb.  Progrt->s 
rept.   no.    I,    15  May- 14  July  58,     >n  Contracr  DA  1^    IJ^ 
qm-lll7.    [1958]  1 16p.    1,0^1   ref-,.     File  no     P    1114. 


Dt.SCRlPrORS     •1>H«.1,    •Atii!ud..-s,    Behavior,    Consuinp 
tion,    •NutMno[;,    Milrarv  p<.T  i.Hinel.    •Bibliography. 

n;i--  rep'ir'  pre->(.-iri-  a  tulili- 'gi  aph>  of  foxl  rt-MMrch 
and  a  ^rirKai  ic\;c\\  and  diacu.s.-^ion  ol  resear^:'  .u.il 
ing  Witt,  t,Hn:      !•  r-  a!xl  attitudes.    (Autf.  i) 


PB  \^2  323      $1. 10 
National  !  Uirv  Products  Corp.  ,  Glenvu-A,    11!. 

ff-f  [•;('!  s  '  >F-   iH  K  \;m  \  ri' '\  ( -s  i  so.sfi  f;<i  iis  and 

\  hCf-:  I  AHLL6,    D>  W.    L..    H.xK.     Kcp:.    i.v;.    •^(l■ul.iil, 
6  Aug   ^-^  Aug  SN.    [19SHj^i.    File  no.   S-~23     \i  )- 
AP-JJi)  i^^. 

DESCKIPM  K.-.    •Fruits,   'Vegetables,   •Radiation 
eff'-    •■-,    Pr --ser  vation,    Acceptabih'v ,    f  i^x.!,    Sto:  age. 
•la-,-  . 

Pineapple  chunks  and  fruit  salad  consisting  mainlv  of 
citrus  ftuit  have  t)een  irradiated  bv  means  t)t  gamina 
rays  in  an  attempt  to  increase  the  -.hrli-liiv  oi  thcfresh 
refrigerated  f;  ur.     Appi.^iahU      x'cn.MoiiuI  shelf  life 
oci.   It  :  :.-d  wher   . :  :  adia:  i.  ji.   li'.tl  *d-,,if   :he  orJiT  i>f 
^n,  xxi  rad-ormore.    Irradiation  olf-flavors  were 
iiori^eahlf  ,!i  samples  receiving  dc'snges  as  low  as 
ItXt.lXX)  raJ-,.     Attempts  to  elim. r.a:!-  ,r.    reduce  it  radi- 
ation    rj-rlavors  by  including  additives  were  not  suc- 
ce.-,s:ui.    Nor  did  irradiation  while  frozen  eliminate  olf- 
flavor  formation.  (Author) 


F'b  10^  S2A        $..(X) 

Reynolds  Metals  Co.  ,   Richnn)ii.:.    \  i. 
DEsiCN   OF   CONTAINERS   FOR    IKtiAOIAILD  1  OODS. 
by  H.   E.  Collins.   Rept.  no.    }  (Final).    22  Jan  S7. 

21   juU   sg.    M'^^-^l  lip.    File  no.   S-~  U     MVjr-  Jw. 

DHSCKIP:  (  )KS:  "Containers.    IV-uii,    [■  »^:.    •Vi.KA^u)^. 
•R.iJi.i-i  1(1  cttei  IS.    Laminate-.,    Aiun^.iiu;'..    !.m1>, 
PLi'.'u  -,,    1-ilm-..    I>jse  rate,    Liainma  tav.-,. 


S-vtT  V  vKi'.runatior'i.s  of  pla-.';.    tiln'-,.    alun:;num  foil, 
pap--;  ,    and/o;    M--a'   seal  .^.aMig-,  *cic  u,-ed  ;.•  package 
4  sir;  -jlared  rv>>.ivN.     I  he->e  va:  uui.'-  combinations  *ere 
irraJiared  ar  pasicu:  i/.ativ.r.  ic,<-U  (.  ixll)^  -    Jxl(/*) 
withgan.nia  ladiarion,    ^toret!  ai   riKHii  Tnipt.  t  aru:  c  and 
exani.neJ    juatu:!',   un  overall  «. lunge.'-  inphv?,ical 
chaia<  'et  i-^ru  .-,.    .NiJiic  o;  'he  pom  tieN  (4     x  ^   )  made 
::,>c\]  •he-,'.-  various  ci)tii  :i:r;a' iiiii--  havL-  ^Fk'ai:  an\   -,ig- 
:■.:!;. am  Jei.i-M->t    ir;  ph.\-,ic<il  pr  ><tH-:  t  ifs    luiing  'ht    ^>\},o 
■-"valua!  ion,    alrri.'Ug;,  'h    !•■  has  fx'en  sonu-  appatt.'!/ 
physical  degiada'ior.  of  vuv,'  or    more  of  rht    compoiiriiis 
in  sotr,'..-  msranirs.     (  )n  ifie  o'.'-.'r   hand,    there  have  tx'eii 
--orii"  instances  wheie  .iiadia'ion  apparen'lv  fi-i '- si  igtn  1\ 
improved  one  ur  more  of  the  ph\  --u  al  .  fia:  .wv.  is;  k  s  ot 
the  matet  lal-.    (  \i  ;'>„:) 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

T1D-I6.35,J       $3.60  1 

Laboratories  for  Research  and  Development, 

Franklin  Inst.  ,   Philadelphia,   Pa. 
IHE  APPLICATION  OF   GAS-LUBRICATED  BEAR- 
INGS   10  HIGH-SPEED  TURBO-MACHINERY,   by 
n.    D.    Fuller.   M.   W.    Eusepi,   and  E.   J.  Gunter. 
(>jarterly  technical  rept.  ,    1  Mar-31  May  62,   on  Con- 
:iact  Ar(30-1)-2S12.    39p.    Q-A23^2-3-5. 


Engines  and  Propulsion  Systems 


NASA  N62- 16104       $1.25 


Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va. 
AN  INVESTIGATION  TO  DETERMINE  THE  DIS- 
CHARGE AND  THRUST  CHARACTERISTICS  OF  AUX- 
ILIARY-AIR   OLfTLETS  FOR   A   STREAM  MACH  NUM- 
BER  OF   3.25.   by  Allen  R.   Vick.    Oct  62,   49p.    11  refs 
NASA  TN  D-1478. 


'■CRL-6072 


$1.60 


I 


L'.   of  California,    Liver- 


I,awrence  Radiation  Lab. 

more. 
A   .SIl'DY  OF  HEAT  AND  MASS  TRANSFER   TO  UN- 
INSCLATED  LK^'ID  O.XYGEN  CONTAINERS,  by  David 
C.    Molten.     Rept.    on  Contract  W-7405-eng-48.    20  July 
N)     IHp.     4  refs. 


NASA  N62-148N       $1.00 


Lewis  Research  Center,   National  Aeronautics  and 
Sf-<aco  Administration,   Cleveland,   Ohio. 
AIR   PERFORMANCE   EVALUATION  OF  A   4.0-INCH- 
MEAN-DIA\ffiTER   SINGLE-STAGE  TURBINE  AT 
VARIOUS  INLET  PRESSLFRES  FROM  0.  14  TO  1.  88 
A  IMOSPHERES  AND  CORRESPONDING   REYNOLDS 
NL  MBERS  FROM  2500  TO  50,000,   by  Robert  Y. 
Wing  and  William  J.   Nusbaum.    Aug  62,   40p.   2  refs. 
I  echnical  n(Xe  D-1315. 


NASA  N62   16=^23       $0.  SO 


I  cwis  Research  Center,   National  Aeronautics  and 
^pace  Administration,  Cleveland,   Ohio. 
(OLD  AIR   INVESTIGATION  OF   PROTOTYPE  .SNAP- 8 
ri'RBINF,    by  William  J.   Nusbaum  and  Donald  F. 
Mokski.     Oct  62,    16p.    2  refs.     NASA  TN  D- 1  ^29. 


NASA  N62- 16511        $1.25 


Lewis  Research  Center,   National  Aeronautics  and 
Space  Administration,   Cleveland,  Ohio. 
COMBLISTION  INSTABILITY  LIMITS  DETERMINED 
BY  A   NONLINEAR  THEORY  AND  A   ONE-DIMEN- 
SIONAL MODEL,  by  Richard  J.  Priem  and  Donald  C. 
Guentert.    Oct  62,   43p.   20  refs.    NASA  TN  D- 1409. 


TID- 11792         $1.60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
KIWI- A:  THE  FIRST  ROCKET  REACTOR   EXPERI- 
MENT, by  R.  E.  Schreiber.    2  Mar  61.    19p.  (LAS  29th 
Annual  Meeting,   New  York  City,  January  23-25,   1961.) 
LADC-4674. 


ORNL-2274(Pts.    1-5)       $19.75 

Oak  Ridge  National  Lab.  ,  Tenn. 
AIRCRAFT  NUCLEAR  PROPULSION  PROJECT. 
Quarterly  progress  rept.  for  period  ending  31  Mar  57. 
Rept.  on  Contract  W-7405-eng- 26.    II  July  57,  de- 
classified 10  Mar  62,   332p.   57  refs. 


ORNL-2340(Pts.  1-5)      $21.00 

Oak  Ridge  National  Lab.,  Tenn. 
AIRCRAFT  NUCLEAR  PROPULSION  PROJECT. 
Quarterly  progress  rept.  for  period  ending  30  June  57 
on  Contract  W-7405-eng-26.   12  Sep  57,  declassified 
361  p.   SI  refs. 


MATERIALS 


PB  162  322      $2,60 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
NONDESTRUCTIVE  TESTING  OF  PLASTIC-GLASS 
LAMINATES,  by  R.  L.  Gibbs,  K.  D.  Cooley  and 
others.    Quarterly  rept.  no.   1  on  Contract 
NObs-55548.    21  July  52,   22p.    18  refs. 

Photographs  will  not  reproduce 

DESCRIPTORS:  •Plastics,  •Glass,  •Laminates, 
•Non-destructive  testing.  Liquids,  Penetration, 
X-rays,  Light,  Ultrasonic  radiation.  Dielectric 
properties. 

A  literature  survey  was  completed  to  determine  what 
has  been  done  in  the  field  of  nondestructive  testing  as 
applied  to  polyester-glass  laminates.  The  samples 
used  in  the  tests  were  6  inches  square  and  1/4  inch 
thick  with  the  exception  of  one  which  was  i/2  inch 
thick.    A  comparison  of  infrared,  ultraviolet,  and 
white  light  was  made  in  the  hope  that  the  higher  or 
lower  frequency  radiations  might  offer  better  penetra- 
tion for  opaque  materials.    The  results  thus  far  indi- 
cate that  neither  infrared  nor  ultraviolet  reveal  de- 
fects as  well  as  white  light  in  unpigmented  samples. 
Another  test  using  a  liquid  fluorescent  dye  penetrant 
was  tried.    Dielectric  tests  were  made  employing  the 
principle  that  a  change  in  the  dielectric  of  a  condenser 
will  change  its  capacitance.    Several  different  ultra- 
sonic tests  were  tried  and  one  type,  the  Sonizon,  gave 
good  indications  of  the  dry  spot  and  location  of  the 
cellophane. 


S-  1 


PB  162  330      (2. 60 


TID   164^9       $1.10 


PB  162  330      (2. 60 

Material  Lab. ,  h4ew  York  Naval  Shipyard,  Brooklyn. 
REPORT  OF   RESEARCH  ON  STABILITY  OF   RIGID 
POLYURETHANE  FOAM  PLASTICS,   by  I.   Resnlck. 
Pro^eaa  rept.  no.   10.     25  Apr  61.   26p.    10  refs.   lab. 
Projccr  6247. 

DESCRIPTORS:  •PUstica,  •Expanded  plasties,  Polvm<  r-,, 
*Urechanea,  Physical  properties.   Tensile  prupertiea. 
Stability,   Aging,  Storage,   Humidity. 

The  physical  properties  and  stability  of  nine  rijjid 
polyurethane  foams,  having  a  nominal  density  of 
6  lbs/ft^,  were  investigated  to  determine  their  sulrabil 
Ity  for  use  as  large  scale  void  filling.    Three  orf  the 
materials  were  found  to  have  relatively  good  stabilirv. 
hJooe  at  the  samples  conformed  completely  with  a 
proposed  list  of  requirements  for  void  filling  foam. 
However,  several  of  the  foams  had  Rood  stability  and 
physical  properties  which  were  close  enough  to  the 
profXMcd  requirements  to  merit  serious  consideraticxi. 
Stability  studies  based  on  humid  (accelerated)  aging  tx 
poaures  and  stowage  (outdoors  in  metal  lockers  and 
floating  in  water  for  periods  up  to  1     V-*  vears)  we rr 
conducted  on  3  rigid  polyurethane  foam  -samples  havir^ 
a  nominal  density  cA  2  lbs/ft^. 


PB  162  329      $2.60 

[Porumoutfa  Naval  9iipyard,   N.  H.  ] 
THE  EFFECT  OF  THERMAL  SHOCK  ON   THE 
SHAFE  AND  ADHESION  OF  VARIOUS  COMMERCIAL 
COMPOUNDS,  by  Matthew  H.   Riley.  [1956]  28p. 

DESCRIPTORS:  •Molding  materials,    'Epoxy  resins, 
*Rii)ber,  Thermal  stresses,   Deformation,   Adhesion. 


PB  162  314      $5  60 

Youi^  Development  Labs. ,  Inc.,   Rocky  Hill,  N.  j. 
FILAMENT  WOUND  FIBER  GLASS  AND  KEL-F 
FUEL  TANK  FOR   WHITE   FUMING  NTTRIC  ACID, 
by  J.   LowTle  McLarty.    Final  summary  rept.  Nov  55 
Mar  58,  on  Contract  AF  33(600)27175.    3  Oct  58,  56p. 
Engineering  rept.  no.  R1710-101.  AD- 208  2l6. 

DESCRIPTORS:   •Nitric  acid,  •Fuel  tanks, 
•JcRisonable  equipment.  Design,  Construction, 
Te«s,  •Glaas  tesllea,  'Fl lament -woiaid 
coMCructlon. 

This  report  describes  the  design,  fabrication  and 
teacing  of  one  jeaisonable  60  gallon  tank  constructed 
at  a  shell  at  fllameitt-wound  Kei-F  coated  fiber  glass 
conaolidaced  with  a  Kel-F  coated  fiber  glass  cloth 
lining  for  while  fuming  nitric  acid  (WFNA). 


Ceramics  and  Refractories 

TID- 16478      SI.  60 

Denver  Research  Inst. ,  Colo. 
INTEl^MEDI  ATE -TEMPER  ATLfRF  OXIDATION  OF 
BERYLLIDES.   Rept.  on  Contract  AT(ll    I)  irW2. 
8  July  62,   1 4p. 


TID   164-9       Si.  10 

r>-nvrr  Kr>^  iiih  Inst.,   rolo. 
[NIFRMIDIAII      IlMPlKMrKl     oXIDAriON   OF 
BFRYLI.lDls     Rt^-M      .nCuuru-    \I(11    1)    I'WJ, 
Task  r     ^  \a)i  ^.l.    ^p. 


OR  0-575       $^.^U 

CforijM  Ins-,    'ifT'-ch.    Fn>;inif  r  inji  Fxper  ini<'nt 
Station,    A'lanti. 

mf;("Ha.nism  \n'[^  AicnvArioN  f-NiRc-v  ior  nil- 

M'SION    I-HR(X'(;H    MNOI  I     CHYSTM     ASH  P<)l  Y 
CHVs-I  -M  1  INI     MICH    riMlMRAIl'Kl     MMIKIAI.S, 
hv   Willis  1-      Mii<x.!v.      (  in.ii   •'■\x.    on  ("iitvr  ict 
•\!(4i)    1)    J*J(i.      ;v,    '^1,    ^'^p.      jMfts. 


An 


-^(l^i 


:  cpi 
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Little,    Artliut    n.,    liu  .  ,    San  F  i  am.  i>>t .  i,    (aiil. 
IT1HR.V10D\'NA.MK-    .AND  KINL  Ht:   SIVDIHS  FOR    A 
RHFRAOTORY   .ViAIKRlALS  PRCX^.RAM,    bv 
I..    A.    McC'laiiie.    Rept.    tOr  July  Wi    !X.vM,    mCeiamic 
and  Cermet  .Mdier  lals   Developmtnit,    Contract 
AF    kHbl6)74"2.    Apr  62,    ^  ^p.     \6tef^. 
ASD-  FDR   62    2114.    Part  1. 

DFSCRIPT'ORS    Refractory  nia'eriaU,    •  Hie:  i;:.ilU 
iianucs,    •Hafnium  tixn^KHjnds,    •Ziri.oniam  coi;,p.  lunds, 
•BtiriJes,    •("-arbiJ-'-*,    Reav  ti>)ii  kmet  il  s,    FYepar-Uion, 
'/one  melting.    High  temper.it.ii  c  leieaiLti,    Ciontrolled 
atmospheres,    Calorimeters,    [{nthalpy,    Speiifu   >  eat. 
Mass  spectrometers,    Spectrographu   a.ialysis,    I.lo. 
trori  diffraction  analysis,    Transport  properties,    Hal 
ides.    Vaporization,    Diffusion,   Gas  flow. 

Hiis  rep«)rt  summarizes  an  mtiyrated  program  of 
studies  develofX'd  to  provide  thermodynaniK  and  ki- 
netic knowledge  needed  to  desi.  r  ibe  the  i^hemical  be 
havior  of  zirconium  and  hafnium  carbides  and  burides 
at  temperatures  to  MXK)K  and  in  atmospheres  of  ()2, 
()2>H20,    C:i2.    HF,    F2,    H^    c:0,  Nllj,   and  N2.    The 
prcjgiam  consists  of  both  internal  and  subtont ranted 
efforts  which  can  (1)  provide,   through  calorimetric 
measurements,   additional  thermodynamic  data  needed 
for  the  tabulation  of  free  energy  functions  of  the  zirco- 
nium and  hafnium  carbides  and  borides;  (2)  identify, 
by  mass  sptxtrometnc  rrieans,   gase<xiS  species  formed 
on  vaporization  of  these  carbides  and  borides  and  on 
their  interactior  with  the  several  atmospheres,  (3)  pro- 
vide thermodynamic  data  for  impiortant  gasetxis  species 
thrtxigh  elev-tron  diffraction  ttvhniques,     'matrix  isola- 
tion" s pec trt)S copy,    and  equilibria  studies;  and  (4)  de- 
velop the  kinetics  of  the  reactions  irf  the  carbides  and 
borides  with  the  various  atmospheres  through  studies 
of  the  over   all  rates  of  reactions  and  mass  transp<jrt 
mechaniSfTis.    ITie  status  of  each  investigation  is  dis 
cussed  in  Jtiail.    (.Av,tt;oi  ) 


S     IH 


AD-284  469    repriced  $1.25 


National  Carbon  Co. ,  Parma,  Ohio. 
RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 
CRAPinTE  MATERIALS.    VOLUME   VI:  CREEP  OF 
CARBONS  AND  GRAPHITES  IN  FLEXURE  AT  HIGH 
TEMPERATURES,  by  E.  J.  Seldin.  Final  rept.  on 
Refractory  Inorganic  Non -metallic  Materials, 
Materials  Application,  and  Process  Development  for 
Graphite  Materials,  Contract  AF  33(616)6915. 
June  62,   41p.   2  refe.   WADDTR  61-72,  Volume  VI. 

DlvSGRlPrORS-    'Graphite,   •Carbon,   •Creep, 
1  emp.;rature.  High  temperature  research,   •Refrac- 
tory materials.  Inorganic  substances,  Materials, 
Mechanical  properties.  1 

llexural  creep  tests  have  been  made  on  molded 
carbons  and  several  types  of  graphites  over  the  tem- 
perature range  from  2200°  to  3000°  C.    The  amount  of 
creep  was  found  to  decrease  for  a  carbon  as  the 
temperature  of  graphitization  increased  and  as  the 
'folding  time  at  graphitization  temperature  increased 
for  times  up  to  four  hours.    Activation  energies  were 
.letermined  for  several  standard  and  experimental 
grades  of  graphite  from  the  steady  state  creep  rates. 
The  activation  energies  ranged  from  23  to  92  kcal/ 
mole  and  appeared  to  be  constant  for  each  graphite. 
The  flexure  experiments  demonstrated  a  marked 
^k'pendence  of  the  creep  on  the  gain  orientation  for 
the  nxire  anisotropic  graphites.    The  grain  orientation 
stx)wing  the  highest  room  temperature  strength  shows 
t*)e  lowest  high  temperature  creep.    Some  of  the 
factors  which  influenced  the  creep  behavior  are  den- 
sity, crystallite  size,   and  tlie  size,  type  and  orien 
tation  of  the  particles.    (Author)  (See  also  AD  270  536) 


MATHEMATICS 


ORN'I    TM-134       $1.60 


fkik  Ridgc  Natu)nal  Lab   ,  Tenn. 
CAl  Cri^xnON  OF  the    REQI'IREMENTS   FOR 
OPERA  nON  OF    REFRACTORY   METAL  COM 
1^)NENTS  AT   HIGH-TEMPERATl'RE    IN  VACULTVl, 
hv  R.  E.  Clausing.    Rept    on  Contract  W-7405- 
eng-26.    18  Sep  62,    15p.  6  refs. 


\'B  l^. 


i       $1.10 


tU-^t  ai  ch  Chemicals  [")iv.  ,    NuLlcai  Corp.   of 

AnieriLa,    Bui  bank,   Calil. 
KhFR.ACrORY    GA1X3LIN1CM    AND  HAFNIUM  COM- 
POUNDS.   MonthK  rept.   tor  IH  May- il  May  59,   on 
Contract  N()bs-7:"14S.    |l959)4p.   Rept.    no!    KC  112, 
AKFA  Order  no.    HI- 59;  AD-22S  636, 

PhSCKlPIORS:  •Gadolinium  alloys.  Hafnium,  Alloys, 
•Inietmetallic  compounds.  Electrical  properties.  Re- 
train tury  materials.   Physical  properties. 

\  study  of  refractory  gadolinium  and  hafnium  com- 
jMund.-.  was  initiated.     Fhe  compositions  under  analysis 

ii^lude  intermctallic  compounds  of  gadolinium  with 
i'l^rnuth,   antimony,   silicon,   boron,   phosphorus,  and 
scieniuni,   and  intermctallic  compounds  of  hafnium  with 
silicon  and  boron.    The  determination  of  the  Seebeck  co- 
<-ttuient  and  the  electrical  resistivity  of  each  interme- 
'allic  ^ompcisition  as  a  function  of  the  temperature  will 
Ik   condiK'ted. 


ORG- 558 


$1.60 


Institute  of  Molecular  Biophysics,   Florida  State  U.  , 

Tallahassee. 
AN  IBM  650  SIMULATOR  PROGRAM  FOR  THE  IBM 
709,  by  George  Friedman  and  Merle  T.   Emerson. 
Rept.   on  Contract  AT(  40-1)- 1797.    1  Apr  62.    16p. 


TID-6112      $1.60 

Knolls  Atomic  Power  Lab.,  Schenectady,  N.  Y. 
NEARLY  LEAST  SC^ARES   ESTIMATES  IN 
HETEROSCEDASTIC  REGRESSION,   by  Max  Halperin. 
[1962]  lip.    4  refs. 


KAPL-M-EPS-1 


$1.60 


Knolls  Atomic  Power  Lab.  ,  Schenectady,  N.   Y. 
THE  USE  OF  IMPROVED  VALUES  IN  AN  ALTERNAT- 
ING-DIRECTION-IMPLICIT ITERATION  TECHNIC^E, 
by  E.    P.   Shelly.    Rept.   on  Contract  W- 31- 109- eng- 52. 
6  July  62,    18p.    3  refs. 


UCRL-6226      $2.60 

I^wrence  Radiation  Lab.,  U.  of  California, 

Livermore. 
CLOSED  EXTENSIONS  OF  THE   LAPLACE  OPER- 
ATOR  DETERMINED  BY  A  GENERAL  CLASS  OF 
BOirNDARY  CONDITIONS,  by  W.  G.  Bade  and 
R.  S.  Freeman.    Rept.  on  Contract  W-7405-eng-48. 
Dec  60,   27p.  22  refs. 


UCRL-6272      $2.60 

Lawrence  Radiation  Lab.,  U.  of  California, 

Livermore. 
CLOSED  EXTENSIONS  OF  THE   LAPLACE  OPER- 
ATOR  DETERMINED  BY  A  GENERAL  CLASS  OF 
BOUNDARY  CONDITIONS,  FOR   UNBOUNDED  RE- 
GIONS, by  Robert  S.  Freeman.    Rept.  on  Contract 
W-7405-eng-48.    6  Jan  61,  25p.  11  refs. 


UCRL-6015       $1.60 

Lawrence  Radiation  Lab. ,   U.  of  California, 

Livermore. 
ON  THE  STAfflLITY  OF  CERTAIN  DIFFERENCE 
SCHEMES  FOR   LINEAR  PARABOLIC  PDE  WITH 
CONSTANT  COEFFICIENT,  by  Thomas  I.  Seidman. 
Rept.  on  Contract  W-7405-eng-48.    1  June  60,    I6p. 
2  refs. 


UCRL-9227      $3.60 

Lawrence  Radiation  Lab.,  U.  of  California, 
Berkeley.  t 

THE   REDUCTION  OF  BOOLEAN  TRUTH  FUNC- 
TIONS TO  MINIMAL  FORM,  by  Alan  Natapoff.   Rept. 
on  Contraa  W-7405-eng-48.    20  May  60,  39p.  7  refs. 


S-I9 


TID  11268       $1.60 

Sandla  Corp. ,   Albuquerque,   N.   Mtx. 
DETERMINATION  OF  CORREI.ATFD  'JC'AVHTU 
FROM   EMPIRICAL  DATA  BY    A  MONTF   CARIO 
PROCESS,   by  C.    E.    Abraham  and  W.    H.   BraJ{»rJ. 
lip.     10  refs.   SCDC-922. 


Computing  Devices 

KAPL-M-JA-6(Rev.  IV)     $10.50 

Knolla  Atomic  Power  Lab.,  SchenectaJv,  S.  Y. 
KARB  INPUT,  by).   A.  Archibald.  Jr.,  and 
J.  L.  Fletcher.    Rcpt.  on  Cx>ntraci  W  31    HN  en^  >. 
15  Aug  62,   129p.  7  refs. 


TID   16  4<H      $2.60 

Sandla  Corp.  ,   Albuqut-rque,   N     Mux. 
ALTOM  ATE  D  TEST   SYSTEMS,    bv  T     F      Mirkr. 
Rept.  on  Contract  A  nil    n"«*'.     l^s.p^i,    2^^. 
SrDC-2440. 


KAPL-M-EC-20      $>.60 

Knolls  Atomic  Power  Lab.  .   Schencxrady,   N.   N 
BMS:  STRESS  ANALYSIS  OF   CYLINDRICAL   SHhll.-S. 
by  D.  G.   Dight  and  R.   F.   Wv)JCles^alc.    Rept.   .)n  Cv^i- 
tract  W-U-l09-eng-=i2.     I  June  6  2.    Mp.    1    ict. 


LADC   >288       $\60 

[x>s  A  la  m<js  Scientific  l.ab.  .   N.    Mtx. 
THE   PARTICLE   IN  CELL  VIFIHOf^  FOK    VUMERI 
CAL   SOLUTION  OF   PRC^LFMS   IN   FLUID  DVN  ^M 
ICS.   by  Francis  H.   Harlow.     21   Aug  62.    Wp.    IDrcf- 


WAPD  DLE-320      $2.60 

Westmghouse  Research  Labs. ,   Pittsburgh,   Pa. 
DEFLECTION  OF  TUBE   SHEETS,    bv  M.   M.    l.cvtn. 
Preliminary  rept.   Rept.  on  Contrac  NObs  6~=iixi. 
nMay'>9.  28p.   10  refs.  Research  rLp(.   l'K)Ff^^^    ^^    X 


W.\PD-DLE-319      $2.60 

Westlnghouse  Research  Labs.  ,   Pittsburgh,   Pa. 
PHOrOELASTTC  FROZEN  STRESS  STL'DY  OF    \W 
EFFECTIVE   ELASTIC  CONST  \NTS  OF  PFP  FDR  \  ^  1  n 
MATERIALS,    by  R.   C.   Sampson.   Rept.   onConrrict 
NOb8-6''S00.  (19611    26p.     6  ref-^.     R-'search  r-p' 
100EF996-R7-X. 


Aerodynamics  and  Pneumatics 


PR  16  2   iU- 


$  n .  =^) 


.Mh'.-J  Reseat,  ti  As-,»«.  lati-^,    In...    Boston,    Mass. 
Tiii.KMOEl  ASI  IC    RtvSPONSH  ( )l     AIRCRAFT 
SIKU-.  U'RluS    If  MIC-H-INTENSII  Y   THl-RM^l 
KADIAIION.    INCLCniNC   PRHHllAI.    PART   I:   F.X- 
plrim;-:ni  Al    PR(X-,RAM    \ND    IE-ISI    DAT.\,    in 
ir  vin^  1  raiu.    RichaidF.    Poi -rov  and  othvi  s.     Rept. 
.,n  Conira.r   Ah    U(M6)V)J1.     l-cbN).    l=^Hp.    h  rets. 
WAIX:     le.tuu.al   :  ept.    ^^-597,    Pai  t  1;  .\D- 2.i.S  'Jl^. 

I)l„S(,:r<lPrORS:  •Airltames,    "Iheimal  radiation, 
M  •a.sjicnwiit,    Supci  >,oni^   planes,    •  Aei  oJviiamie 

ri'.-j'ir,^,    sw  •■.-.^c^.    A:oi;.i^    txirnh  explosions,    Flastic- 
I'v,    •  :  r,--:  r.    il   -'  ;  •>-'•-,    Mea'   : :  .iii^tc:  . 

A  iatx  .-atorv  in vt-stigaiion  vi:  thr  :csp^,ns^:•  of  full-siale 
_i.:.;j?'  V  i'mt>onfnts  -,uh  ectcv!  u.  simulated  super  •>v)nic 
nu^lca:  *fap»)n  delivery  ..onditions  has  been  performed 
The  results  of  these  tests  are  presented  herein.     Four 
piodui^tion  I-H4F   maneuvfi  ing  stabilatois  *ere  cut  in 
;.al:  pioviding  eight  total  spceinions.    Each  halt  stabi- 
ia'u:      was  instrumented  with  strain  gage-^,   thermo- 
.liuples  and  deflection  indicators.    Strains  and  tt-ni- 
peiatures  were  recorded  as  functions  of  'imc,    and 
dcIkxMons  were  pfK>tographed  on   16  mm  m.>tion  pic- 
tuie  tilm.     .All  tHJt  one  specimen  were  sub|ected  to  an 
elevated  equilibrium  thermal  condition  prior   to  irra- 
diation bv  a  simulated  theitnal  pulse  of  a  nuclear 
detonation.    One  specimen  was  exposed  to  the  latter 
neat  input  onl\.     The  techniques  and  instr  umentairon 
used  rn  the  experimental  programi  are  discussed 
herein.    A  qualitative  discussion  concerning  the  ex- 
perimental temper  atur  e,    strain,   and  deflection  re- 
spon.-^e  has  bc-en  made.     In  .iddition,  a  summary  o\ 
observations  ai  ising  from  ihe  experimental  program 
and  their  Cvinsequeru  es  on  na.  lear    weapon  delrverv 
capabilrtv  is  also  ^I'.en.    (Auttior) 
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■V      \llied  •< ■-■-sea:,  h  Ass>K  rates,    Inv  .  ,    B.>.s'on.    Mass. 
-niHR.VIOFL-KSI  K"    R  [-.SPONSl-;   Oi-    AIRCRAF-M 

srRi't:ii'RP:s  kmuch-im  knsii  y   fhfkmal 

R\niAI10N,    INCL.rniNG   PRl-HFAI.    PARI    II: 
CORRLLAI  ION   OF     L.XPFR  IM  FN  I  AL    lEMPERA- 
II  RH   niSIRIBl'l  ION    WITH    ANALYSIS,    by  Irving 
Frank.    Ri^harJ  l:.    Por'noy,   and  Claude  W.  Br  enner. 
Rept.    on  Contr.u;  AF-"    H(616)S(X)1.    Feb  60,    :'lp. 
n  rets.WAIX"     I  ethnical  rept.    ^9-5^^7,   Part  11. 
AI>-2r  ^2-i. 

DHSCKlPrORS;  'Aer^idynamic  heating,    "Heat  transter, 
•Airplane  panels.    Riveted  joints,   S'abili/.ers  (Hori- 
zontal tail  surfaces).   Analysis,    Ihickness,   Surfaces, 
•  Thermal  stresses.   Structures,    •  Thermal  r  adiation 

A  rwo-dimensronal  heat  transfer  analysis  was  per  for  mod 

for  one  surtax,  t--  of  a  typu  ai  ai  i  v.  r  alt  txix- sec  i  ion.     I  his 
-Ui.il\  -.Is  was  Je^ek-^Hd  !.ii  .1  :  i  >eled  sir  uc  tur  e  wfier  e  -'i-' 
riveted  joint  txTween  ttie  snii  and  sut)str  .ic  tur  e  pr  .)video 
some  resistance  to  heat  fU.w.     Ifie  aiiaU  sis  ut  ili/es  a 
I  apiace  tr  anstor  in  method  ol  soKit  ion  which  v  lelds  ap- 
proximate close  form  solutions  to  the  heat  conduction 
problem  within  ihe  structure.    A  heat  transfer   anal- 
ysis was  also  developed  foi   the  case  where  the  box- 
struc'ure  has  a  skin  .)t  tapered  thickness.     T'he  La- 

20 


place  transform  method  of  .solution  is  also  used  in  the 
derivation  of  this  solution.    Theoretical  temperatures 
were  calculated  by  means  of  these  analyses  for  an 
F-84  F  stabilator  section.     Diese  values  were  com- 
pared to  experimental  temperature  data  obtained  during 
testsonanF-K4  F  stabilator  at  the  W  ADC  thermal  facil- 
ity.  GtKxi  agreement  between  theory  and  experiment  was 
found  in  all  but  a  few  isolated  instances.   (Author) 
(See  also  PB  162  333-1) 


NASA  N62- 15427       $2.00 


Ames  Research  Center,   National  Aeronautics  and 
Space  Administration,  Moftett  Field,  Calif. 

CHARTS  FOR   EQUIUBRIUM  FLOW  PROPERTIES  OF 

AIR   IN  HYPERVELOCITY  NOZZLES,   by  Leland  H. 

Jorgensen  and  Gayle  M.  Baum.    Sep  62,   105p.    14  refs. 

Technical  note  D-1333. 


NASA  N62- 16812       $1.U() 


Ames  Research  Center,    National  Aeronautics  and 
Space  Administration,   Moftett  Field,   C^lif. 
PREDICTED  GAS  PROPERTIES  IN  THE  SHOCK  LAYER 
AHEAD  OF  CAPSL'LE-TYPE  VEHICLES  AT  ANGLES 
OF  attack:,   by  George  E.   Kaattari.   Oct  62,   32p. 
K  refs.    NASA  TN  D-1423. 


TID   12426       $1.6(1 


.■\rgonne  National  Lab.,    III. 
BOUNDARY   LAYER    IN    TTIFRMAL   RADIATION   AB- 
SORBING  AND  EMITTING   MEDIA,   bv  R.    Viskanta 
and  R.   J.   Grosh.    Feb  61,    I  ""p.     12  refs. 


PB  162  iii-i       $S.60 


.\tlantic  Research  Associates,   Inc.,   Boston,  Mass 
IHERMOELASriC   RESPONSE   TO  AIRCRAFT 
STRUCTURES    FO  HIGH- INTENSITY  THERMAL 
RADIATION,   INCLUDING  PREHEAT.    PART  III: 
CORRELATION   AND  EXPERIMENTAL  STRAIN 
DISTRIBUTION  WITH  ANALYSIS,   by  Irving  Frank  and 
Richard  E.   Portnoy.    Rept.  on  Contract 
AF  33(6l6).SO0l.    Feb  60,    S9p.    21  refs.    WADC 
Technical  rept.   ,59-597,   Part  III;   AD-237  924. 

DESCRIPTORS:  •Thermal  stresses,   'Aerodynamic 
heating,   Atomic  bomb  explosions,   •Thermal  radia- 
tion,  •Elasticity,  Stabilizers  (Horizontal  tail  surfaces, 
Tests,   Jet  fighters.   Distribution,   Analysis,   Heat 
transfer 

I 
A  labi.)ratory  investigation  of  the  response  of  full- 
.scale  aircraft  components,  subjected  to  simulated 
supersonic  nuclear  weapon  conditions  was  performed. 
A  thermal  strain  correlation  is  presented,  comparing 
the  experimentally  determined  thermal  strains  for  the 
substructures  fo  F-84F  stabilators  with  theoretical 
strain  values.    The  experimental  strain  values  apply 
to  F-84F  stabilators  with  and  without  preheat  sub- 
jected to  transient  heat  inputs  on  one  surface.    The 
theoretical  strain  results  are  determined  by  means  of 
an  elementary  one-dimensional  thermal  stress  anal- 
ysis.   Some  major  factors  affecting  the  accuracy  of 


the  correlation  are  discussed,  and  graphs  comparing 
the  experimental  and  theoretical  strains  values  are 
presented.    A  one-dimensional  thermal  stress  anal- 
ysis, which  includes  the  effect  of  skin  buckling  for   a 
box-section  subjected  to  a  non-uniform  heat  input,  is 
presented.   Critical  strain  for  the  onset  of  buckling  in 
the  skin  is  found  as  a  function  of  box-section  geometrj; 
temperature  gradients  and  edge  conditions.    The  re- 
sults of  the  analysis  are  presented  in  graphical  and 
analytical  form.    A  representative  calculation  for  the 
tip  deflection  of  the  entire  stabilator  under  thermal 
loading  is  presented  and  a  comparison  made  with 
observed  values.  (Author)  (See  also  PB  162  333-2) 


NASA  N62- 16008      $2.00 

Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,   Langley  Station,  Va. 
A  TABULATION  OF  WIND-TUNNEL  PRESSURE  DATA 
AND  SECTION  AERODYNAMIC  CHARACTERISTICS 
AT  MACH  NUMBERS  OF   1.61  AND  2.01  FOR  TWO 
TRAPEZaOAL  AND  THREE  DELTA  WINGS  HAVING 
DIFFERENT  SURFACE  SHAPES,  by  Emma  Jean 
Landrum.    Sep  62,  72p.   1  ref.  NASA  TN  D- 1394. 


UCRL-6256      $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
AERODYNAMIC  TURBULENT  SKIN  FRICTION,    by 
Stirling  A.  Colgate.     Rept.  on  Contract  W-7405-eng- 48. 
8  Feb  61,    I9p.    6  refs. 


TID-16331      $11.00 

New  Mexico  U.   Engineering  Experiment  Station, 

Albuquerque 
EXPERIMENTAL  INVESTIGATIONS  OF   THE  INTER- 
ACTION OF   AN  OBLIQUE  SHOCK  WAVE   AND  A 
TURBULENT  BOUNDARY   LAYER,   by  Victor  J. 
Skoglund  and  Amado  A.  TrujiUo.    Rept.  on  Contract 
AT(29-l)-789.    June  62,    141p.    28  refs.    SCDC-2738. 


PB  162  326      $6.60 

Polytechnic  Inst,  of  Brooklyn,  N.   Y. 
PRESSURE  AND  LAMINAR  HEAT  TRANSFER  RE- 
SULTS IN  THREE-DIMENSIONAL  HYPERSONIC  FLOW, 
by  Victor  Zakkay.  Technical  rept.  on  Aerodynamic  Re- 
search, Contract  AF  33(616)- 3265.    Sep  58,  69p. 
27  refs.   WADC  Technical  note  58-182;  AD- 1 55  679. 

DESCRIPTORS:  'Hypersonic  flow,  Blunt  bodies.  Coni- 
cal bodies,  'Pressure,   'Heat  transfer,   •Aerodynamics, 
Aerodynamic  configurations.    Model  tests,   Laminar 
boundary  layer,  'Aerodynamic  heating. 

An  experimental  investigation  erf  the  pressure  and  heat 
transfer  distribution  in  hypersonic  flow  has  been 
carried  out.    First  there  is  presented  a  brief  review  of 
the  methods  of  analysis  available  for  the  pressure  and 
heat  transfer  distribution  on  axially  symmetric  cones  at 
angles  of  attack.     An  approximate  method  for  determin- 
ing the  peripheral  pressure  distribution  about  axially 
symmetric  blunted  cones  at  an  angle  of  attack  is  de- 
veloped.   Tests  were  performed  at  a  Mach  number  of 
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IS-265      $9. 60 


6.0  tn  the  hypersonic  facility  of  the  PTBAL  to  dcterminf 
the  heat  transfer  and  pressure  distribution  over  a 
blunted  axially  symmetric  body  at  various  anglt-s  of  ar 
tack.    The  meaaurements  are  compared  with  existing 
theories,  and    particularly  with  the  recently  dt-veloped 
theory  of  Vagllo-Laurln.     In  an  appendix,  a  merhcxl  for 
determining  the  crossflow  ve locUy  gradient  (d  *  ^  /■'    ^ 
from  the  peripheral  pressure  distribution  is  included. 
(Author) 


METALLURGY 


IS- 503      $6.60 


Ames  Lab.  ,   Iowa  State  U.   of  Science  and  Tech. 
EFFECT  OF   OXYGEN  ON  MECHANICAL  PROPf-K 
TIES  OF   NIOBIUM,    Edwin  Paul  Neubauer  and  M.     \. 
Wtihelm.     Repi.  on  Contract  W- -JOS  eng  82.     Mav  ^: 
63p.     31  refs. 

TID- 16527  8i{suppl.)      %^M) 

Arizona  V.   Coll.   of  Mines.    Iixson. 
THE   FREQUENCY   OF    ANNEALING    TWINS,    bv 
D.   J.   Mack,   D.   J.   Mjrphy,   and  J.   R.   Hancock.    Kept. 
15  June  61-15  Jme  62.  on  Contract  A  V[i  1-1)-1U40. 
[1962]  36p.   36  refs. 


BMI-1277      $2.60 

Battelle  Mjmorial  Inst.  ,   Columbu.s,   Ohio. 
PROPERTIES  OF   ARC-MELTED  .:HROMlLM- 
BASE   ALLOYS,   by  Daniel  J.   Maykuth.   John  W. 
Roberts,   Jr.  and  Robert  I.   Jaffee.    Kept.   onC.)ntiaL! 
W-740S-eng-92.     14  July  5S,   declassified  N  June  ^-. 
27p.    2  refs. 


re   162  321-1       $18.50 

Boeing  Co   .  Seattle,  Wash. 
MANUFACTURING  METHa>S   FOR      HOT  STRIC- 
TURES", by  J.  Claus,  D.  Meredith,  and  F.  Sutch 
Final  technical  engineering  repc.  for  I  June  59- 
15  Sep  60,  on  Contract  AF  33(600)39542.    [)ec  60. 
300p.   15  refs.    Rept.  no.  MDF-2-17064  I,  .\MCTR- 
60-7-795,  Section  I.  Vol.  I;  AD-250  054. 

DESCRIPTC»S:   Welding,   Processing,  Joints,  Heat 
treatment,  *Hyperveloclty  vehicles.  Gliders,  LX-sign, 
Metals,  •Airplane  panels,  •Airframes,  •Manufactur- 
ing methods,  Alloys,  Materials,  Cleaning. 

Designs  al  structural  segment.  Joints,  and  skin  panels 
typical  at  those  that  mlgbr  be  used  in  a  Hct  Structures 
boost-glide  type  at  vehicle  were  selected  for  fabrica- 
tion and  test.    On  the  basis,  at  base-metal  ntTechamcal 
properties  tests,  Rene'  41,  HS  25,  and  Hastelloy  X 
were  selected  for  use  in  these  assemblies  and  the 
cleaning,  heat  treating,  and  welding  process  specifica 
tions  needed  in  their  fabrication  were  developed. 
(Author) 


PB    162  321-2      $22.25 

Boeing  Co.  ,   Seattle,   Wa.-^h. 
MANL'FACTl'RING  ME  IHOOS   FOR  ■'HOT  STRLC- 
TLT^ES   .   by  J.  Glaus,   D.  Meredith,   and  F     Sutch. 
Final  technical  engineering  repc.    1  June  59-15  Sep  60, 
on  c:ontract  AF  3X600)39542.    [")oc  60,  444p.  42  refs. 
Kept.   no.  MnR-2    17064-11.  AMC:   rR-60-7-795, 
Section  I,   Vol.   11,  AD- 250  750. 

DESCRIPrORS:    Manufaauring  methods,   Welding, 
Hydroforming,   Machining.    "Nickel  alloys,   Mechanical 
properties,   Acrtxlvnamic  heating,    t lectroerosive 
machining,  Cleaning,   'Hypersonic  test  vehicles, 
•Cobalt  alloys.   Explosive  forming.   Heat  treatment. 

Development  work  in  cleaning  and  descaling,   fcrrming, 
tube  processing,   heat  treating,    machining,   and  weld- 
ing was  done  to  provide  manufacturing  techniques 
needc-d  to  produce  typical  Hot  Structures  assemblies 
from  Rene    41,   HS  25.   and  Hastelloy  X.    Using  the 
methods  developed,    segments,   joints,   and  skin  panels 
were  fabricated  successfully  from  the  three  alloys. 
(Author)  (Set.-  also  PB    162  321-1) 


PB    162  321-^      $10. SO 

Boeing  Co    ,    Seattle,    Wash 
MANLFACniRING  METHODS    FOR      HOT  STRL'C- 
Tl'RES".   by  J.  Claus,   H.    Dillman,   andF.   Sutch. 
Final  technical  engineering  rept.    I  June  59-15  Sep  60, 
on  CiMitraa  AF    <:H600)39542.    De-c  60,   256p.    Rep*. 
no.   MDR-2-17U64-IIL  AMC"   rR-N)-7-795,   Section  I, 
Vol     111,  AD-251  498. 

DES<.:RIPT0RS;    •Hvpcrsi)nic  test  vehicles,   'Cobalt 
alloys,   'Nickel  allovs.   Welding,   'Manufacturing 
meth(xls.   Heat  treatment.   Model  tests.  Machining, 
Simulatuxi,   Aercxlvnamic  heating.    Re -entry  vehicles, 
Temperature,    IVsign,    Welded  joints,    Pipes, 
Airplane  panels. 

Environmental  life  tests  were  ainducted  or  typical 
H(X  Struaures  segments,   joints,   and  skin  panels 
fabricated  erf  Rene'  41,   HS  25,   and  Hastelloy  X. 
Rene    41  and  HS  25  then  were  utilized  in  a  Hct  Struc- 
tures model  comptxient  representative  of  the  forward 
10.5  ft  of  a  hypersonic,   boost-glide  vehicle.   This 
structure  was  fabricated  successfully  using  manu- 
faauring methods  and  techniques  developed  earlier 
in  Che  program.    Typical  wing,    body,   and  wlng-to- 
body  joints  constructed  from  each  c7f  the  three 
superalloys  were  tested  bv  applying  cyclic  axial  loads 
and  bending  loads  through  the  members  at  1H(XJ  and 
2(XJ0  F.    All  the  joint  spe-cimens  successfully  with- 
scoixi  the  representative  service  life  testing.    (Author) 
(See  also  PB    162  321    2) 


no- 14983    $4.60 

Florida  L',    Engineering  and  Industrial  Experiment 

Station,  C»ainc"sville. 
AN   EVALUATION  OF   THE   ROLE  i)V    DKFORMA 
TION  TWINNING  IN  THE   PLASTIC   DEFORMATION 
OF    ZIRCONIL'M.    ()uarterlv  progress  rept.   nt).   2  on 
Contract  AT(3S    1)   252.  Jan  62,  42p.   4  refs. 


TID- 165-4       $3,60 
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Florida  L'.    Hngincering  and  Industrial  Exptriment 

Station,  Gainesville. 
AN   EVALUATION  OF  THE   ROLE   OF   DEFORMATION 
[WINNING   IN  THE  PLASTIC   DEFORMATION  OF 
ZIRCONIUM.   Quarterly  progress  rept.    no.    4,    Apr- 
June  62,    on  Contract  AT(,38- 1)-252.     July  62,    ISp. 
t  refs. 


M)-2.S4  29  i  lepriced  $4.U() 


C^eiicial  Dynamics/Astronautics,   San  Dicgo,   Calif 
PHYSICAL   .A.\D  MECHANICAL  PROPERTIES  OF 
I'RESSL'RE   VESSEL  MATERIALS   FOR   APPMCATION 
IN   A  CRYCK;ENIC    ENVIRONMENT,    by  J.    L. 
^:hristian.    Final  repi.    Dec  60-Jan  62,   on  Materials 
Application,   (.ioniract  AF  33(616)7719.    Mar  62,    27,3p. 
iH  refs.    Repi.    no.    AE62-0102;  ASD-TDR-62-25S. 

DESCKIPIOKS:   'Pressure  vessels.   Materials, 
•Stainless  sreel,    'Aluniinum  alloys,    '1  iianiuni  allovs. 
Alloys,   Physical  properties.   Mechanical  properties, 
S.heeis.    Welded  \oiu:>,    'Cryogenics,   Stics^rs, 
f  aiigue  (Mjchanics). 

fhe  primaiy  obiective  of  this  program  has  been  to  dc- 
^eii)p  simple-  lalx.iatoi  >-typt   tests  to  evaluate  the 
toughnesb  o!  higt;  stiength  sheet  alloys  and  their  com- 
plex welded  join(s  at  i.tvo>ienic  temperatures.    Another 
ohiective  of  this  program  has  been  to  obtain  useful 
engineering  data  c)n  the  mechanical  propertie,-^  of  a 
number  ot  materials  cut  rently  being  used  or  proposed 
Ipr  use  in  cryogenic -fueled  missiles  and  space  vehi- 
cl<  .s.     The  tests  employed  tor  evaluating  the  toughness 

>t  sheet  materials  included  notched  tensile  tests  having 
stress  conLCiitiation  factors  of  3.  2,   6.  3,   and  19, 
cross-tension  and  tensile  shear  tests  of  individual 
resisran^..   spc  welds,   and  tensile  tests  ot  simple 
fusion  welds.     These  tests  were  conducted  at  78"^, 
-10>)^,   -V2i)'\   and  -423"  F.    These  data,   as  well'as 
-'-I  I'biaineJ  'rom  ;ensile  tests  of  the  base  metal,   pet  • 
vent  martensite  determinations,   and  metallographic 
examinations  of  tractured  coupons,   were  correlated 
with  low-cycle,    high-stress  fatigue  data  obtained  on 
complex  welded  joints  at  78°,    -320°.   and  -423°  F. 
I  he  most  consistent  index  of  toughness  was  found  to  be 
•.he  notched  (K,  ::  6.  3)/unnoiched  tensile  ratui.    The 
i-sr  data  are  presented  in  tabular  and  in  graphical 
toi  m  [(.)  aid  metallurgical  and  design  engineers  in  the 
>t- lection  of  materials  lor   structural  applications  at 
eryogenic  temperatures.    I'he  test  data  were  reduced 
by  statistical  methods  and  analyzed.  (Author) 


ID   16r2       $1.60 


Illinois  U.  ,    I'rbana. 
ON-   ENHANCED  Dll  rCSION   IN   MEl  ALS   [X'RING 
P!  ASTIC   DEFORMATION,    by  R.    W.    Balluffi  and  A.  L. 
Huoff  (Cornell  L'.  )  Rept.    on  Contract  AT(,30-1)   2504. 
1^62,    1  4p.     14  rets. 


IS-265      $9. 60 

Institute  for  Atomic  Research,  Iowa  State  U.  of 

Science  and  Tech.,  Ames. 
ANALYTICAL  CHEMISTRY  OF  COBALT,  by  John  M. 
Dale  and  Charles  V.  Banks.  [1961]  114p.    205  refs. 


UCRL-9593      $3.60 

Lawrence  Radiation  Lab. ,   U.  at  California,  Berkeley 
DISLOCATION  SUBSTRUCTURES  IN  DEFORMED  AND 
RECOVERED  MOLYBDENUM,  by  R.  Benson, 
G.  Thomas,  and  J.  Washburn.    Rept.  on  Contract 
W-7405-eng-48.    Mar  61,   32p.  5  refs. 


TID-11173      $1.10 

Los  Alamos  Scientific  Lab. ,   N    Mex 
DISPERSION  STRENGTHENING  OF  MOLYBDENUM 
AT  HIGH  TEMPERATURES,    by  W.    V.   Green  and 
T.   J.    Ready.     fl96l]  3p. 


TID- 11526       $1.10 

Los  Alamos  Scientific  Lab. ,  N.   Mex. 
METALLOGRAPHIC  CHARACTERISTICS  OF  OXIDES 
NITRIDES,    AND  CARBIDES  IN  ALPHA  TANTALUH 
by  pobert  W.  Anderson.   [l96lj  6p.     3  refs. 


TID-16719      $1.10 

Materials  Research  Lab. ,  U.  of  California,  Berkeley 
CREEP  OF   ALLOYS,   by  E.   R.  Parker  and  T.  H. 
Hazlett.    Final  rept.  on  Contract  AT(ll-l)-34.    Aug  62, 
8p.  32  refs.    Series  no.   28,  issue  no.   26. 


ORNL-TM-336      $1.60 

Oak  Ridge  National  Lab. ,  Tenn. 
EVALUATION  OF  SUBSIZE  IZOD  SPECIMEN  DE- 
SIGNS FOR  DETERMINING  THE  NOTCH  TOUGH- 
NESS OF  ZIRCALOY-2,  by  j.  J.  Prislinger.    Rept. 
on  Contract  W-7405-eng-26.    1  Oct  62,  16p.  2  refs. 
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CVNA   44       $2.60 
WeMtinffhouse  Electric  Corn.  .   Pittsburgh.   Pa. 


Structural  Metallurgy  and  Corrosion 
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TID- 16374   $5.60 


ORNL-TM-294         $3.60 

Oak  Ridge  National  Lab.  ,  Tenn. 
"LIFE"  TESTS  ON  INTERNALLY  WATER  COOLED 
HOLLOW    COPPER  CONDUCTORS,  by  J.    Lewin. 
18  July  62,  33p.    5  rcfs. 


TlD-16386       $1.10 

Rensselaer  Polytechnic  Inst.  ,   Trov,    N.    Y 
PROJECT  ON   ANISOTROnC   DIFFl'SION   A^JD 
ELECTROMIGRATION.    by  H.    B.    Humlngtcin.    Annual 
repi.  on  Contract  AT(30- 1)- 1044.   Aug  62,   "p.   4  rf'fs. 


TlD-16136      $3.60  f 

Sandia  Corp. ,    Albuquerque,    N.    Mex. 
CASTING   [CASTINGS:    PROCl'RFMFST   ANP  DF  sKA 
PRDMCIPLES)  by  L.    P.    Wilson.     Rept.   on  Contract 
AT(39- 0-789.     June  62.    17p.   STDT   2^01 


PB  162  264       $11.  SO 

Thompson  [Ranrx)  Woolrldge]  Inc.,   Ck-vfland,   ()hi>i. 
THE  STUDY  OF  THERMFNOl.   AS   AN   AIKCRAf   ! 
PARTS  MATERIAL;  by  W.    L.    Weddel,    F.    [.ally,   and 
F.   N.    Lake.     Final  rept.  on  C-cxitract 
NOa(3)  S6-226-C.     IS  Aug  S7,    iSSp.     Ktpt.   no. 
IER-171;  AD- 149  949. 

DESCRlFTt)RS:  •Aircraft  equipment,   MateriaLs,   Tom 
pressor  blades,  •Aluminum  alloys,   'Iron  alloys, 
•Titanium  alloys.   Powder  metals,   Sintering,   Extrusion, 
Brazing,  Molding,  Tensile  properties.  Hardness. 

Thermenol  was  studied  as  an  aircraft  high-tempera 
ture  structural  material.     To  improve  the  room 
temperature  ductility  of  Thermenol,  the  effects  of 
ntKXlifications  of  the  chemical  composition,   melting 
cycles,  and  heat  treatment  upon  the  room -temperature 
ductility  were  evaluated.    The  produclbllity  of  Ti  allov 
compressor  blades  by  powder -nr>etal  techniques  was 
studied.    Methods  Investigated  Included  cold  and  hot 
pressing,   vacuum  and  protective  atmosphere  sintering, 
extruding,   rolling,  and  forging  of  blades  from  preform-^ 
fabricated  by  the  powder-metal  process.  The  pr(xJuci 
Wlity  was  investigated  of  hollow,   second -stage  XJ  ^^ 
Tl  alloy  compressor  blades  fabricated  by  bra/ing  ri> 
gether  formed  sections  of  shee'  stock. 


TID-  16379         $1.  60 

W.    M.    Keck  Lab.   of  Engineering  Materials    Calif 

Inst,  of  Tech.  ,  Pasadena. 
RAPID  QUENCHING  OF   LIQUID  ALLOYS,  by  Pt)l 
Duwez  and  R.    H.   Willens.    Technical  rept.   no.    "  on 
Contract  AT(04-3)-22l.    July  62,    ISp.     H  refs. 


CVNA    44       S2.  60 

Wfstinghouse  Electric  Corp.  ,   Pittsburgh,   Pa. 
BONDING  OF   ZIRCALOY   NICKEL   IRON   ALLOYS 
.AND  STAINLESS  STEEL,    bv  R.    K.    McGeary.  Feb60, 
24p.    ^  rt-fs. 


Ferrous  Metals 


OKSL- I'M-2^i       $4.hU 

t)dk  Ridgc  National  Lah.  ,  yenn. 
HIGH- lEMPERAIl'RE   KEAIMIONSOF    TYPE  J04 
STAINLESS  SIEEl.    IN    LOW   c:()NCEN  IRA  FIONS  OF 

c:arbon  dioxide  and  carbon  monoxide,  by 

H.    Inouye.    Rept.   on  Contt  act  W-740S-eng-26. 
2^  Aug  ^2.    4^.     "  rets. 


Tin-iM^i 
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KIAS,    Inc.  ,    Bait  imoif.   Md. 
DErERMLNAIlON   OF    THE   DILATION    PARAME- 
TERS   IN   MARTENSITIC    TKANSFORMA  TKJNS.    by 
H.   M.   Otte.    )an  ^2,    lOp.    14  i  cts. 


Light  Metals 


[■cm   i^  ^^1 
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I^wTL-nct    R  iJiation  [,.ib.  ,    ('     .  it  ("alifurnui, 

I.i  .tT  more. 
V^ri'l'M    FL'RNACF    BRA/INC.   (U     RFHYI  I.Il'M,    bv 
Mdon  F'.    Wfsrlund.      R-pi.    ,  m  T. -iv  rac   W    ^40=^    rng- 48. 
Mar    -^l,    20p.    1    f'-f. 
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Nuclfdr  Mfal-s,    Uiv  .      t'..rv..i.l     Ma--.. 
RhRYl  l.U'M  CORROSION,    hv   ].    V     Pcm-lrr,    D.    S. 
Kneppel.    and  R     Ci.    ft'"*""''      i,»-iarrtrls   rept.    2S  Apr- 
2=>  Julv  ^2,    ^<n  Con'ra.  ■    A  I(  ^1    11     'i>\2.      M    Aug  62, 
Js^p.     :   rt-fs. 
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Sta»ctural  Metallurgy  and  Corrosion 


KW-73378    $1.60 


Hanford  Atomic  Produdts  Operations,  Richland, 

Wash. 
A  COMPARISON  OF  THE  CORROSION  OF   304-L 
STAINLESS  STEEL  AND  A -55  TITANTUM  IN  THE 
PURBX  WASTE  ACID  SYSTEM,  by  W.   U  Walker. 
Rept.  on  Contraa  AT(45-1)-1350.   28  Sep  61,   13p. 


TrD-6408       $1.10 


Knolls  Atomic  Power  I^b.  ,   Schenectady    N     Y 
UNUSLIAL  OXIDATION   STATES   ENCOU?JtERED  IN 
CORROSION  PROCESSES,    by  F.   C.    Pitzer.     Rept    on 
Contract  W-31 -109  eng-52.     [1961  ]  8p.   9  refs 


NASA  N62- 15893       $2.75 

Michigan  U. ,  Ann  Arbor. 
RELATIONS  BETWEEN  MICROSTRUCTURE  AND 
CREEP-RUPTURE  PROPERTIES  OF  NICKEL-BASE 
ALLOYS  AS  REVEALED  BY  OVERTEMPERATURE 
EXPOSURES,   by  jofan  P.   Rowe  and  J.   W.   Freeman. 
Sep  62,    I51p.   18  refs.    NASA  Technical  note  D- 1325. 


NUCLEAR   PHYSICS  AND 
NUCLEAR  CHEMISTRY 


NYO- 10142  $2.60 


Air  Reduction  Co. ,    Inc.,   Murray  Hill,   N.J. 
RESEARCH  ON  APPUCATIONS  OF  KRYPTON  85,  by 
W.G.   Marancik  and  P.  S.   Minetti.    Quarterly  progress 
rept.  no.   2,    1  Jan- 31  Mar  62,   on  Contraa 
AT(30-l)-2906.    25p.    19  refs. 


BNL  SlSi       $1.60 


Brookhaven  National  l^b.  ,   L'pton.   N.    Y. 
mE   MILNE   PROBLEM   FOR    A  NON- ABSORBING 
MEDIL^M   WITH   LINEARLY    ANISOTROPIC  SCATTER 
ING.   by  Hiroshi  Takahashi.     Dec  60,    18p.    4  refs. 


T!D-16()11    $2.60 


Brown  University,  Providence,    R.   I. 
E.XPERIMENTAL  AND  THEORETICAL  HIGH 
ENERGY  PHYSICS,  by  David  Feldman  and  Anatole 
M.  Shapiro.    Progress  rept.  on  Contract  AT(30-1)- 
2262.    1  June  62.  24p.  4  refs. 


TID- 16374   $5,60 

California  Research  Corp. ,  Richmond. 
RADIATION  STABILITY  OF  ORGANIC  FLUIDS,  by 
R.  O.  Bolt,  M.  L.  Burrous  and  others.   Progress 
rept. ,   1  Jan-31-  Mar  62,  on  Contract  AT(04-3)-248 
15  June  62,  55p.  20  refs. 


EFINS-62-26      $4.60 

Enrico  Fermi  Inst,  for  Nuclear  Studies.  U.  of 

Chicago,  111. 
THE  SINGLE  PARTICLE  NILSSON  MODEL  FOR   ODD- 
A  NUCLEI  IN  Id- 28  SHELL,  by  Kumar  H.   Bhatt. 
May  62,   43p.   1 1  refs. 


TlD-15715      $2.60 

Florida  State  U. .  Tallahassee. 

THE  EFFECT  OF  DISPERSION  INTERACTION  ON 
NUCLEAR  MAGNETIC  RESONANCE  SHIFTS,   by 
Bentz  B.  Howard,  Bruno  Linder,  and  Merle  T. 
Emerson.    15  Ai^  61,   24p.   20  refs. 
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by  J.  R.  Beyster,  J.  C.  Young  and  others.    Rept,  on 
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Technical  Research  Group,   Syosett,   N.    V. 
MONTE  CARLO  CALCULATIONS  OF  GAMMA   RAY 
PENETRATION,  by  Herbert  Steinberg  and  Ralph  Aron- 
son.     Rept.   on  Contract  AF  33(616)6081.    Aug  60,    I97p. 
S  refs.    WADC  Technical  rept.  59-771;  AD-247  173. 

DESCRIFFORS    "Gamma  rays,   Penetration,   Nuclear 
flux  density.   Shielding,   Transmission,   Dose  rate, 
.Mathematical  analysis,   Games  theory,   Numerical 
inethtxis  and  procedures,   Mathematical  computer  data, 
•C<xling.  I 

Pwo  high  efficiency  Monte  Carlo  codes,  for  computing 
gamnxa  ray  transmission  through  slab  and  spherical 
.shields  respectively,   were  developed.    Fractional  devi- 
ations in  transmitted  current  of  above  5%  are  obtained 
for  shields  up  to  15  to  20  mean  free  p)aths  thick  in  about 

'>  ininutes  running  time  on  the  IBM- 704  by  use  of  im- 
portance sampling.    A  similarity  transformation 
enables  one  to  compute  transmission  for  shields  of 
several  thicknesses  at  once,   with  only  a  small  increase 
in  running  time.    Results  were  obtained  for  transmis- 
sion of  radiation  incident  on  plane  lead  slabs  2-12  mean 
free  paths  thick  and  on  iron  and  aluminum  slabs  2-10 
mean  free  paths  thick  at  angles  of  0  degrees,    15  de- 
grees,   10  degrees,    45  degrees,   60  degrees,   and  75  de- 
grees with  the  normal.    The  transmitted  energy  spec- 
trum of  8  and  lOMev  bremsstrahlung  radiation  inci- 
dent on  4  and  6   inch  lead  slabs  was  also  computed.    A 
number  of  problems  were  done  in  SF>herical  geometry 
and  the  results  described.    (Aatbor) 
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CF: AP    W4^ 


%.\.  bO 


Vallrcito-.  Atomic  l.ib.    [Pleasanton]  Calif. 
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TRIBROMOETHYLENE  AND  2-FLUOROPROPENE.  by 
Ellis  Norman  Harold.    Master's  thesi$.   June  62,  73p. 
23  refs. 
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Defense  Atomic  Sippon  Agency,  Washington,  D.  C. 
CALCULATED  ABUNDANCES  AND  ACTIVITIES  OF 
THE  PRODUCTS  OF  HIGH  ENERGY  NEUTRON  FIS- 
SION OF  URANIUM- 2 38,  by  P.  J.   Dolan.    May  59. 
116p.    8  refs.    Technical  analysis  rept.   DASA  525.' 

DESCRIPTDRS:   ♦Neutrons,   •Uranium,   ♦Fission  prod- 
ucts.  Energy,  Nuclear  reactions,   Radioactive  decay, 
Nomographs. 

Calculated  abundances  and  activities  of  each  fission 
product  radionuclide  as  well  as  the  activity  of  the  total 
fission  product  mixture  at  various  times  after  simul- 
taneous high  energy  neutron  fission  of  10, 000  atoms  erf 
Uranium- 238  are  presented  in  tabular  form.    The  per- 
centage contribution  to  the  total  activity  of  each  fission 
product  radionuclide  and  the  disintegration  rate  of  the 
total  fission  product  mixture  are  presented  graphicallv 
(Author) 
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Bangalore,   India.     119p.     87  refs. 
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Metal  Hydrides,   Inc.,   Beverly,   Mass. 
GAMMA    RAY   SE.NSITIVE   ALKALI   HALIDE  CRYS- 
TALS,  by  M.   D.   BanuH.    Interim  developnnent  rept. 
no     14,   24  Jaly   24  Aug  52,  on  Contract  NObBr-52428. 
29"Aug  52.  declassified  27  July  57,    ibp.   AD   11  S02. 


DBSCRIPTORS     'Alkali  metal  compounda,  Halides, 
•Potassium  compi:)undfl.  Bromides,   Hydrides,  Crys- 
tallization.   AnalvsKS,    Deterioration,   •Plastics, 
•Radiation  effects,   "I^isimeters,  Crystals,  •Gamma 


rays. 
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Active  KBr  samples  were  prepared  with  sensitivities 
of  50  to  75  r.  Crystals  of  good  size  for  irradiation 
vials  were  separated  out  with  sieves  in  preference  to 
hand  picking.    The  data  on  deterioration  of  the 
samples  showed  that  sensitive  KBr  had  local  areas  of 
supersaturation  with  KH.    An  opaque  spot  was 
formed  when  KH  precipitated:  the  area  was  sensitive 
to  light  and  turned  blue  on  exposure.    The  bluing  was 
attributed  to  traces  of  (JV.    The  use  of  Selectron  no. 
"VlO/i  with  a  polymerization  catalyst  of  1;^  Lupersol 
DI')M  and  0.  S'^,  Naugatuck  no.    1  was  the  most  promis- 
ing for  potting  alkali  hallde  crystals;  however,  after 
storage  the  plastic  gradually  separated  from  the 
crystals. 
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Metal  Hydrides,  Inc.,  Beverly,  Mass. 
CAMMA   RAY  SENSITIVE  ALKALI   HALIDE  CRY- 
STALS,  by  M.   D.   Banus.   Final  rept,   23  May  51-23 
Sep  52,  on  Cxjntract  NObsr- 52428.    15  Nov  52,  de- 
classified N  Nov  57,   5lp.   AD  464*?. 

DFSCRIPTORS:    •Dosimeters,   'Alkali  metal  com- 
pounds,  Halides,   'Potassium  compounds.  Bromides, 
Hvdndes,  Crystallization,  Analysis,   Deterioration, 
•Plastics,   Liquids,  Powders,   Radiation  effects. 
Crystals,  C>amma  rays.  Sensitivity. 

ffio  purp»:>se  of  this  research  and  development  is  to 
selec,  develop  and  produce  prototype  samples  of 
alkali  halide  materials  which  are  sensitive  to  X  and 
gamma  radiation  over  the  range  from  0.08  to  1.5 
Mev.    This  sensitivity  is  indicated  by  a  color  change 
of  the  material  after  exposure  to  radiation,  the  color 
change  being  observable  by  the  unaided  eye.    The 
alkali  halide  material  may  be  in  the  form  of  a  cry- 
stal or  a  powder,  varying  in  size.    Samples  of  various 
sensitized  materials  have  been  submitted  to  the 
Bureau  of  Ships  for  study  and  evaluation.    This  re- 
search and  development  work  also  included  an  investi- 
gation into  the  production  techniques  and  facilities  re- 
quired to  produce  the  desired  material  on  a  large 
scale,  and  to  make  recommendations  as  to  the  practi- 
cability of  producing  such  sensitive  materials 
commercially.   (See  also  PB    162  306-14) 
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(^k  Ridge  National  I^b. ,   Tenn. 
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'>ak  Ridge  National  l^b.,    Fenn. 
I  LHCTROMAGNETIC   RESEARCH  DIVISION.   Prog- 
ress rept.     1  Apr- 30  June  51,   on  Contract 
W-:- 405  eng-26.     16  July  51,  declassified  2  Apr  62. 

10  refs. 
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Oak  Ridge  National  Lab. ,  Tenn. 
ELECTROMAGNETIC  RESEARCH  DIVISION,  ed.  by 
F.   T.  Howard.    Quarterly  progress  rept.  parti,  for 
period  ending  30  June  52,  on  Contract  W-7405 -eng-26. 
declassified  2  Apr  62.    24p.    3  refs. 
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Oak  Ridge  National  Lab.,  Tenn. 
A  TRANSISTORIZED  ALPHA  COUNTER   FOR    AN 
.^LPHA  GAUGE,   by  M.  C.   Kopp.     23  Aug  62,   l2p. 

6  refs. 


TID-16345      $7.60 

Vanderbilt  U. ,  Nashville,  Tenn. 
A  FAST  COINCIDENCE  SINGLE-CHANNEL  SPEC- 
TROMETER, by  John  R.  Mann.  Master's  thesis, 
June  62,   71p.   26  refs. 
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Aerojet- General  Nucleonics,  San  Ramon,  Calif. 
EVALUATION  OF  A  URANIUM- GLASS  FUEL  SYS- 
TEM FOR  THE  GCRE,  by  P.   F.  Young.    Rept.  on 
Contract  AT(  10-1)- 880.    July  62,  46p.    30  refs. 
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$5.60 


Aerojet -General  Nucleonics,  San  Ramon,  Calif. 
TUBE  BUNDLE  REPLACEMENT  IN  THE  GAS- COOLED 
REACTOR  EXPERIMENT,  by  R.  H.   Chesworth  and  J.  M, 
Janis.    Rept.   on  Contract  AT(  10- 1)- 880.    Sep  60,  51p. 

APAE -Memo- 322      $5.60 

A Ico  Products,  Inc.,  Schenectady,  N.  Y. 
CORRELATION  OF  CRITICAL  MASS  DATA  ON 
LIGHT  WATER  MODERATED,  FULLY  ENRICHED 
URANIUM,  STAINLESS  ^TEEL  REACTORS,  PART  I, 
by  D.  H.  Lee.   Rept.  on  Contraa  AT(30-l)-2639. 
17  July  62,  60p.  43  refs. 

APAE-Memo-321      $3.60 

A  Ico  Products.  Inc..  Schenectady,  N.  Y. 
DETAILED  STRESS  ANALYSIS  OF  PM-2A  STEAM 
GENERATOR  TUBE  SHEET,  by  J.  J.  Busuttil.    Rept. 
on  Contract  AT(30-I)-2639.    20  July  62,  34p.  5  refs. 


APAE-Memo-319      $3.60 

Alco  Products,  Inc.,  Schenectady,  N.  Y. 
DETAILED  STRESS  ANALYSIS  OF  SM-I  STEAM 
GENERATOR  TUBE  SHEET,  by  J.  J.  Busuttil  and 
R    A.  Chittum.   Rept.  cxi  Contraa  AT( 30-1)- 2639. 
11  July  62,  40p.  6  refs. 
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APAE -Memo- 318      $5  60 

Alco  Products,  Inc.,  Schenectady,  N.  Y 
MATHEMATICAL  ANALYSIS  OF  RIPPLING  OF  TYPE 
1   FUEL  PLATES,  PART  I,  by  S.  D.  Beck  and 
J.  V.  Miller.   Rept.  on  Cootract  AT(30-l)-2639. 
5  July  62,  56p.  19  refa 


APAE- 1 19      $10.50 

Alco  Product*.   Inc. ,   Schenectady,  N.  Y. 
POWER  DISTRIBUTIONS,    FOR  TYPE  3  REPLACE 
MENT  CORES  FOR  SMI,  SM-IA  AND  PM  2A.   by 
J.P.  Oggerino.    Rept.  on  Contract  AT(30   I)  2639. 
25  July  62,    I44p.    15  refs. 
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Alco  Products,   Inc. ,   Schenectady.   N.  Y. 
SPECIFICATIONS  AND  FABRICATION  PROCEDURES 
FOR  TYPE  3  FUEL  ELEMENTS*  by  E.  C.   Edgar  and 
H.R.  Clayton.  Rept.  on  Contract  AT(30   1)  2639. 
27  Apr  62,    I24p. 
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Alco  Products,  Inc.,  Schenectady,  NY. 
SPECIFICATIONS  AND  FABRICATION  PROCEDl'RES 
FOR  TYPE   3  NEUTRON  ABSORBER   SECTIONS,   by 
E.  C.  Edgar  and  H.  R.  Clayton.    Rept.  or  Contraa 
AT(30-l)-2639.    25  Apr  62,  59p 
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Alco  Products,  Inc.,  Schenectady,   N.   Y. 
TEST  PROGRAM  FOR   30  MEGAWATT  PROTOTYPK 
SODIUM  INTERMEDIATE  HEAT   EXCHANGER    \SD 
STEAM  GENERATOR.    Rept.   on  Contract 
AT(U-l)-666.    l4Sep62,90p. 
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Alii 3 -Chalmers  Mfg.     Co.,   Milwaukte,    Wis. 
DETAILED  FLUX  MEASUREMENTS  IN  SlTf  RHF^TT  H 
CELLS,  by   H.   F.   Finn  and  R.  H.   VollnH-r.    Rept.  on 
Contract  ATn  I- D- 589.   27  Aug  62,    y>p. 

TID-12402      $1.60 

Argonne  National  Lab.  ,   111. 
DEVELOPMENT  OF   METHOD   FOR    THE  RE- 
FABRICATION  OF    EBR-ll  Fl'EL   ELEMENTS,   by 
A.  B.  Shuck,  y.   E.   Ayer  and  others.    F-bhl.    14p. 
3  refs.  v^ 

TID-12047      $2.60 

Argonne  National  Lab.  ,    111. 
INFLUENCE  OF   BORON  ON   PRE-  AND  POSI- 
IRRADIATION  PROPERTIES  OF    f^PE   i04  S  lAlNLlCSS 
STEEL  AND  WELD  METAi..   by  N.  Balai  and  L.  C. 
Hymes.   24  Oct  60,   3lp. 


ARF-2198-26      $2  60 

Armour  Research  FouixUtioo,  Chicago,   111. 
IMPROVED  ZIRCONIUM  ALLOYS,  by  D.  Welnsiein 
and  F     C     Holtz     Progress  rept.    I  Feb  61-28  Feb  62. 
or  Ccxitract  AT(ll-l)-578.    28  Feb  62,   23p    7  refs. 
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.\tomK    Energy  Cxmimission.    Div.   of  Operations 
Analysis  and  Forecasting,   Washington,    D.  C". 
A  SURVEY   OF   THORU'M   RE  At:  TOR   TECHNOLOGY, 
by  Paul  Hogroian.    Aug  62.    VSp.     i7  rets.    OA;R-28. 
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.\tomics  Inter  natiDnal,  c^an^/ga  Paik,   Calif. 
I  HE  STEADY    S lATE  STRUCTURAL    EVALUATION 
OF   THREE  HICiH  1  F:MPERA  rURE-HIGH   PRESSURE 
SODIUM   GENERATOR    DESIGNS,    by  R.   M.   Galantine 
and  F.    J.   Waters.    Rept.   on  Ct)ntract  AT(  1 1- l)-Gen-8. 
30  .\pr  M,    4  4).    h  refs. 
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Babc-(vk  and  Wilcox  Co.,    Lynchburg,    Va. 
PRELIMINARY   FT\ZARDS   SUMMARY   REPORT. 
BAflC:CX:K   AND  WILC-QX    TEST   REACTOR.   Julv  62, 
23Sp. 
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Eiattelle  Memorial  Inst.  ,    Coluiribu.s,   Ohin. 
PRfXiRESSON   rSAEC/AFXl.   C(  X)PFRA'TIVH  PRO^ 
(/RAM,  by  Stanley  W.  Poremhka     (^rterly  rept.  June 
Aa^  62,    ..n  Contract  W   "405   eng   ^2.     1  ?  Sc-p  62.    lOp. 
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Bt'ti-,  Atomic  Power  Lab.,   Pittsburgh,    Pa. 
IRRADIATION   INI^'CFD  PHAST'   CHANCFS  IN 
/rn^  rfto  }  ['f  I  ,s,    hv  '^    M.    B<rtTian  an>.!  R.    H.ibin. 
Kcpf!    .mf'nu'ii.-    \l{\[    1)   GIN    14.     Aug61,    11  p. 
4  :■  t^. 
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Bri  «ilc'-..rven  NatMiial   1 -iM.      I'pton,    N.    Y. 
DIFTISIONOI     .XF:N()N    I'HR(X:c"rfl    ALUMINUM  AND 
MAIM  T;>^    ^11  T1   .    hv  A.    W.    C.i^tleman.    F.    [•..    Hoff- 
laaan,    and  \.    M.    l..-.tui>a.     Julv  tX),    22p.     IJ  refh. 
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2  Julv  62,    [Hp.     4  lel.^. 
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Combustion  Engineering,  Inc. ,  Windsor,  Conn. 
1  HE   DEVELOPMENT  AND  TESTINC  OF   UO, 
FUEL  SYSTEMS  FOR  WATER   REACTOR  APPLI- 
CATIONS, by  B.   B.  Martha  and  W.  P.  Chemock. 
(;)uarterly  rept.  ,  July -Sep  61,  on  Contract  AT(30-1) 
2863.    27  Oct  61,   50p.   EURAEC-208. 
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Combustion  Engineering,   Inc.  ,   Windsor,  Conn. 
REACTOR  THEORY   DEVELOPMENT  PROGRAM 
FOR  ABWR,   by  E.   A.  Newburg  and  L.  C.   Noderer. 
Annual  progress  rept.    1  Oct  59-30  Sep  60,  on  Con- 
tract AT(10- l)-967.    42p.    26  refs.    IDO-19022. 
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C/eneral  Atomic  Div.  ,   General  Dynamics  Corp.  , 

San  Diego,   Calif. 
1-XPERIMENTAL   MEASUREMENTS  ON  A   PARTIAL 
H  TGR   CORE   MOC^KUP,   by  J.    R,   Brown  and  M.    K. 
Drake.     Rept.   on  Contract  AT(04- 3)- 31 4.    25  June  62, 
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General  Atomic  Div.,  General  Dynamics  Corp.. 

San  [>iego,  Calif. 
ITSSION-PROLX'CT   Pl^TEOlT   FROM   A  HELIUM 
CAS  ^REAM,   by  Dale  E.  Johnson,  J.   Martin  Tobin, 
ind  j     D.   Buchanan.    Rept.  on  Contract  AT(04-3)-187. 
Ill  Mar  61 ,   5p. 
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Central  Atomic  Div.,   General  Dynamics  Corp. , 

San  Diego,   Calif, 
\    THOCRAM   OF    BASIC   RI-S1-AR(H   ON  MFCHANI- 
C.\l     PROP!  HUTS  O!     RT.\C!'OR    MATERIALS,    by 
T.    \.     Tor/era,    P.    W.    Flvnn  and  others.     Quarterly 
progress  rept.    for  perKxJ  ending  30  June  62,   on  Con- 
tract .A  T(04- 3)- 16-'.     2^  July  62,    22p.     52  refs. 


CA   2307       $7.60 


General  Atomic  Div.,   General  DvTiamics  Corp. , 

San  Du'go,   Calif. 
I  IMPTRATURF:  COFFFICIFVT  of   the  40-Mw<e) 
HIGH,    bv  P.    U.    Fischer  and  \.    \- .    Wikncr.    Rept.   on 
(  ontract  AT(04-3)-314.     1  4  July  61,   74p.     70  refs. 
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Creneral  Atomu  Div.  .    G^-neral  Dynamics  Corps, 

.San  Diego,    C'alif. 
niFR.MAl.   [DESIGN   ASPECTS  OF   GAS-COOLED   RE- 
AC  lt)RS,    bv  Robert  Katz  and  .Marius    Trexist.     Rept.  on 
Con'racts  a't(04- 3)- 18"  and  AT(04   3)314.     13  June  62, 
2~p.     11  refs. 


GEMP-107       $4.60 

General  Electric  Co. ,  Cincinnati,  Ohio. 
630A  MARITIME  NUCLEAR  STEAM  GENERATOR 
SCOPING  STUDY.    Summary  rept.  on  Contract 
AT(40-l)-2847.     5  Mar  62,   41  p. 

DC-55-11-91       $2.60 

General  Electric  Co. ,  Cincinnati,  Ohio. 
ANALYSIS  OF  THE  CONDITIONS  IMPOSED  UPON 
CONCENTRIC  RING  TYPE  FUEL  ELEMENTS  DURING 
TESTS  IN  THE  BURNER  RIG,  by  J.  Holowach. 
General  Engineering  Development  Report  No.  138  on 
Contract  AT(I1-1)-17L  15  Nov  55,  declassified 
19  Apr  61.     27p. 


DC-55-11-47 


$3.60 


General  Electric  Co.  ,  Cincinnati,  Ohio. 
NUCLEAR  POWER  SIMULATION  IN  CONCENTRIC 
ELEMENTS  BY  INDUCTION  HEATING,  by  Alfred  Miles. 
General  Engineering  Development  Rept.  No.    135  cm 
Contract  AT(I1-I)-I7I.    7  Nov  55.  declassified  10  May 
61.    38p. 


GNEC-74       $14.00 

General  Nuclear  Engineering  Corp. ,   Dunedin,   Fla. 
INTERIM  REFERENCE   DESIGN:  GAS-COOLED, 
HEAVY-WATER-MODERATED  PRESSURE-TUBE   RE 
ACTOR  PROTOTYPE  (GCPTR).     Rept.  on  Contract 
AT( ,38 -0-200.    5  Sep  58,   201  p. 

GNEC-211      $7.60 

General  Nuclear  Engineering  Corp.  ,  Dunedin,  Fla. 
STEAM  ENVIRONMENT  TESTING  OF  BONUS 
SUPERHEATER  FUEL  SUBASSEMBLIES.   Rept.  on 
Contract  AT(40-l)-2674.    30  June  62,  71p. 


GAT-T-1001 


$1.  10 


Goodyear  Atomic  Corp. ,   Portsmouth,  Ohio. 
INFORMATIONAL  BACKGROUND  OF  THE  NUCLEAR 
SAFETY  GUIDE,    TlD-7016,   by  Frank  E.   Woltz.   Rept. 
on  Contract  AT(32-2)-l.    17  Sep  62,   8p. 
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$2.60 


Hanford  Atomic  Products  Operation,   Richland,  Wash. 
THE   EFFECT  OF  CLADDING  RESTRAINT  ON  RE- 
ACTOR FUEL  ELEMENT  DEFORMATIONS,  by 
Kenneth  R.   Merckx.    28  Dec  60,  22p.    4  refs. 


TU>  16321      $4.60 

[Hanford  Atomic  Products  Operation,  Richland,  Wash.J 
A  NUCLEAR   REACTOR  SAFETY  ROD  COUNTING 
SYSTEM  USING  THE  DIRECT-CURRENT  BRIDGE 
PRINCIPLE  (thesis),  by  Melvin  L.  Faught.    Rept.  on 
Contract  AT(45-l)-l35b.    1961,  4lp.    13  refs. 
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UCRL-6348      $1.10 


ORNL-TM-326      $5.60 


FXM-1474      $1,10 


HW-SA-2428      $1.10 

Hanford  Atomic  Products  Operation,  Richland,   Wash. 
PLUTONIUM  FUEL  RODS  FOR   PREPARATION  OF 
TRANSPLUTONIC  ELEME>rrS,   by  W.   J.   Bailey.   Repc. 
on  Contract  AT(45- 1 )-l  ISO.    6  Feb  62,   4p. 


HW-68954(rev.  2)      $1.60 

Hanford  Atomic  Products  Operation,  RichlanU,   Wash. 
RADIOLOGICAL  DESIGN  CRITERIA   FOR  THE   FLEL 
RECYCLE  PILOT  PLANT,  by  L    C.   Faust  and 
C.  M.  Uar\±i.    Rept.  on  Contract  A T( 45- 1)   1350. 
27  July  62.   I6p. 

HW-69488       $3.60 

Hanford  Atomic  Products  Operation,    Rlchlan^,    Wa.sh 
STEAM- WATER   CRITICAL  FLOW  TEST   DFSICS' 
TEST   1040,   by  J.   Muraoka.     Rept.   on  Contract 
AT(45- 1)1350.     lMay6l.   4lp. 


HW  61151       $1.60 

Hanford  Atomic  Products  Operation,    Richland,  Wash. 
TRmUM  GENERATION   IN   DoO  SYSTEMS  OF    PH  FK , 
by  J.   J.    Regimbal  and  W.   H.   May^ard.   20  July  =^'^.    l^^p. 
3  refs. 
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Knolls  Atomic  Power  Lab.,  Schenectady,  N.  Y. 
REACTOR    KINETICS  CALCULATIONS  PROGRAM,   bv 
S.  A.  Ryan.    Rept.  cm  Contract  W-31-109  eng-S2. 
July  62,  35p.  3  refs. 

UCRL-5682(St^)pL  I)      $1.10 

Lawrence  Radiation  Lab. ,   U.   of  California, 

Livcrmore. 
9-ZOCM.    A  ONE-DIMENSIONAL,   ML'LTIGROIP. 
NEUTRON  DIFFUSION   THEiORY    REACTOR   CODE-: 
FOR   THE  IBM  709,    by  S.    P.   Ston^-.    12  July  ^0.    2f). 


UCRL  6031       $3.20 

Lawrence  Radiation  Lab.  ,   V.   of  ralifornla, 

Llvermore. 
CONTROL  CONCEPTS   FOR    NlICl.FAR    RA.MJFI    KF 
ACTORS,    bv  Robert  E.    Flnnij?an.     Rept.   ..n  ("onr  rac  r 
W-7405-eng-48.     11  June  60.    l=.p. 

UCRL-6«49      $2.60 

Lawrence  Radiation  Lab.  ,   L'.   of  California, 

Livermore. 
FUEL   El^EMENT  FABRICATION   FOR    A.\ 
ELEVATED- TEMPERATURE  CRFTICAl.   ASSEKHl.V, 
by  Donald  Freitas.    Rept.  on  Contract  W-7-KJS-fng-4s. 
1 1  June  62.   25p.   1  ref . 


UCRL  6348       Si.  10 

Lawrt-ncc  Radiation  I>ab.  ,   U.   of  California, 

Livermore. 
MFASUREMFNIS  OF    SAFFTY    ROD  DROP  TIMES 
AT  THE    LPTR,    bv  Waynf  F.    Williams  and 
Frederick  J.    Shon.     Rept.    on  Contract  W   "+<)S   eng   48. 
2<')  Feb  M,    Sp.    2  ft-,. 
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$1    10 


I^wrence  Radiation  l>ib.  ,  l'.  of  California.  Livermore. 
MOBILE  IT^IT  FOR  SC)N[")ES TRl(TT\'E  TESHNG  IN 
THE    FIELD,    by  A.    A.    Wi.sgar^ie  ami  J.    K.    Wheater. 
Rept.    on  C<-mtracf  W    "40S   eng   4.S      [V<.   6<),    lip. 
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Ix'wia  Re.search  Center,    National  Aeronautics  and 
Space  Administration,   Cleveland,    (>iu>. 
FXPFRIMFNTAL   NEl^FRON   FLUX    DISTRlBLmONS 
IN'    A   CR.APHITF    A.SSFMBLY    WITH    AN   INTERNAL 
CAVITY,    by   Ilxxnas  A.    Fox,    l>)nald  F.    Shook  and 
others.     Oct  62,    2^p.     S  refs.     NASA  TN  [)- 1  460. 
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Mas.sachusefts  Inst,    of   Tech.,    Cambridge. 
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MITNF    24. 


NMI   '2S^       S2.60 

Nuclear  Metals,    Iru. .  ,    Concdrd,    Ma?,s. 
POWFR    RFACTOH    PRrXiR  A.M.    bv  S.    Isserow,    R     W. 
Anderson,    and  W.    L.    I^rson.     Pro^^ress  repc.    1   July- 
n  July  62,    U   Aug  62,    24p. 

ORNL-TM   328      $5.60 

Oak  Ridge  Natiorul  I>ib.  ,   Tenn 
CORROSION   BEHAVIOR    OF    RFACIOR    MATERIALS 
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R     B     Evans,    III      Rept.   ihi  Ccntraa  W-74<)5-eng-26 
19  Sep  62.    I5p.    12  refs. 
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DISCISSION   OF    AN   ACTIVATION   METHOD   FOR 
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Oak  Ridge  National  Lab. ,  Tenn. 
INFLUENCE  OF  VARIOUS  GASEOUS  ENVIRON- 
MENTS ON  THE   CREEP- RUPTURE   PROPERTIES  OF 
NUCLEAR   MATERIAI^  SELECTED  FOR   HIGH- 
TEMPERATURE   SERVICE,   by  H.  E.  McCoy.    Rept. 
on  Contraa  W-7405-eng-26.    19  Sep  62,  54p.   13  refs. 
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Oak  Ridge  National  Lab.,   Tenn. 
PREPARATION  OF   STOICHIOMETRIC  LfRANIUM 
MONOCARBIDE  CYLINDERS,    by  D.   T.   Bourgette. 
Rept.   on  Contract  W- "40S-eng- 26.     4  Oct  62,    3lp. 
-:  refs. 
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Oak  Ridge  National  l^b.  ,    Tenn. 
RADIATION   EFFFCTS  ON   FUELFD  BeO,   by 
J,    Giles  Morgan  and  M.    F.    Osborne.     Rept.    on  Con- 
tract W-740S-eng    26.     4  (Xt  62.    26p.     2  refs. 


ORNL   TM- 337 


$2.60 


Oak  Ridge  National  Lab.  ,   Tenn. 
RESL'LTS  OF  TENSILE   TESre  PERFORMED  ON 
MATERIALS   EXPOSED  IN  THE  HOMOGENEOUS   RE- 
ACTOR  EXPERIMENT  NO.    2,   BLANKET  AND  LOW- 
FLLrX-CORE   REGION,   by  J.    J.    Prishnger.     Rept. 
c:ontract  W-7405-eng-26.    2  Oct  62,   25p.    9  refs. 


on 


ORNL-TM-357 


$1.60 


Oak  Ridgc  National  Lab.  ,    Tenn. 
SOLUBLE  POISONS   FOR   CRITICALlTy  CONTROL, 
by  J.    P.    Nichols.     4  Sep  62,    I8p. 


ORNL-TM-331 


$6.60 


Oak  Ridge  National  Lab.  ,   Tenn. 
TESTS  OF  A   RESISTANCE -TYPE  HIGH -TEMPER- 
ATURE SENOR   FOR   THE  CONTINUOUS  MEASURE- 
MENT OF  SALT  LEV^EI     IN  MOLTEN  SALT  FL'ELED 
REACTORS,   by  Robert  F.    Hyland.    21  Aug  62,  61p. 
3  refs. 


ORNL  TM- 78       $7.60 


Oak  Ridge  National  I^b. ,    fenn. 
THERMAL-STRESS   AND  STR  AIN- FATIGUE   ANALY 
SES  OF   THE  MSRE    FUEL   AND  COOLANT  PL'MP 
TANKS,   by  C.  G.  Gabbard.     Rept.  on  Contract 
W-7405-eng-26.     3  Oct  62,  70p.     16  refs. 


ORNL-TM-222      $7,60 


Oak  Ridge  National  Lab.,  Tenn. 
UNIT  OPERATIONS  SECTION  MONTHLY   PROGRESS 
REPORT,  MARCH    1962,   by  M.  E.  Whatley,  P.  A.  Hass 
and  others.    18  Sep  62,  61p,   4  refs. 


FXM-I474      $1.10 

Pratt  and  Whitney  Aircraft  Div. ,  United  Aircraft 

Corp. ,   Hartford,  Conn. 
SHIELDING  FOR  IRT  HEAT  EXCHANGERS,  by 
H.  C.  Honeck.    Rept.  on  Contract  AT(1 1- 1) -229. 
16  Dec  55,  declassified  9  May  61.   5p. 

DP-586      $3,60  . 

Savannah  River  Lab.,  Aiken,  S.  C 
EXTRUSION  OF  URANIUM  TUBES,  by  R.  E.  Fisher. 
Rept.  on  Contract  AT(07- 2)- 1.     July  61,  declassified 
1  Apr  62.    38p.  2  refs. 


SRO-72 


$1.60 


Savannah  River  Operations  Office,  Ga. 
HEAVY  WATER  POWER   REACTOR  PROGRAM. 
Monthly  progress  rept.    Aug  62,   lip. 

CVNA-106         $3.60 

Stone  and  Webster  Engineering  Corp.  ,  Boston,  Mass. 
CVTR  VAPOR  CONTAINER  LEAK  RATE  TESTS,  by 
W.   ;.   L.   Kennedy  and  S.   B.   Jacobs.    Apr  62,  25p. 


ORO-548        ,$1.10 

United  Nuclear  Corp.  ,  Hematite,  Mo. 
CHARACTERIZATION  OF  UO2  POWDERS.    Monthly 
progress  rept.    Feb  62,  on  Contract  AT( 40-1) -2699. 
13  Mar  62,  5p. 


ORO-541  $1.  10 

United  Nuclear  Corp.  ,  Hematite,  Mo. 
CHARACTERIZATION  OF  UO2  POWDERS.    Monthly 
progress  rept.  Dec  61 -Jan  62,  on  Contract  AT(40-1)- 
2699.    28  Feb  62,  9p. 


ORO-567         $1.60 

United  Nuclear  Corp.  ,  Hematite,  Mo. 
CHARACTERIZATION  OF  UO2  POWDERS.    Monthly 
progress  rept.   Mar  62,  on  Ctmtract  ATf40-l)-2699.   9p. 


ORO-568      $1.10 

United  Nuclear  Corp. ,   Hematite,  Mo. 
CHARACTERIZATION  OF  UO2  POWDERS.     Monthly 
progress  rept.   Apr  62,  on  Contract  AT(40-l)-2699.  6p. 


UNC  5030      $1.60 

United  Nuclear  Corp.,  White  Plains,  N.   Y, 
CARBIDE  FUEL  DEVELOPMENT,  by  A.  Strasserand 
K.  Taylor.    Progress  rept.   1  Apr-30  June  62,  on  Con- 
tract AT(30-l)-2899.     10  Aug  62,    18p.     2  refs. 
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lS-238      $1.60 
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Institute  for  Atomic  Research, 

Iowa  State  U. 

of 

PHYSICS 


TID-11961       $1.10 


United  Nuclear  Corp   .  White  PUins,  N    Y. 
FUEL  CYCLE   DEVELOPMENT   PROGRAM. 
Quarterly  progress  rept.   1  Apr-M)  June  62.   cwi 
Contract  AT( 30- 0-2374.    31  Aug  62.    J3p.    l-ft-fs. 

Uh4C-T027       Sy.  10 

United  Nut Icai  Corp.  ,   Whirr  Hlam--,    ^.    Y. 
SPONGE   FL:EL    EVALUAllON,    hv   ].    M     M    Kcc. 
Rept.    no.    1.    6  Apr    59  -  W  lunc  ^l.    on  uxi'iaL' 
AT(y)-l)-210HIlU.     2^Auk6J,    II  H'.    "> 


•1  ^, 


UNC  5025    51.60 

United  Nuclear  Corp.  ,   White  Plains,   S.   Y. 
TWO-PHASE   FLOW  PATTERNS   wrt  H   HKA  ! 
ADOmON.    Progress  rept.    1  Apr   30  June  62,   ti 
Contract  .AT( 30 -I)    2876.     15  I^lv  6.',    l^p.    2  rt-f-s. 


CBAP  4053    1    Si. 60 

Vallecitoa  Atomic  Lab.   fpie  is.inton  m  alif. 
.ACCURATE   NUCLEAR   FURL  fURNIT  ANALYSHS. 
by  B.   F.   Rider.  Quarterly  rept.   no.    I,   !\;c61    Feb6^ 
on  Contract  ^T(()4-3)    l'*^.    1   ^^r  ^-.    '^^■ 


CBAP-4053-2    $1.60 

Vallecuos  Atomic  Lab.,   [PL'-isantidi  I'.ahr. 
ACCURATE   NUCLEAR   FUEL   BURNIT  A.SAl  YSF':S, 
by  B.   F.   Rider.  Quarterly  rept.   rK.    J,   Mar   M.i  .  '2, 
on  Contract  AT(04   3)    MQ.    I  [  .U  ^J,      H' 


GEAP  3'J46  S6.  60 

Valleciros  Atomic  Lab.    [P;t.-a-..in:^  »;  ]  i  ant. 
APPl.lCAHON   OF   BORON   C■AK1U1)^     SKKi  i.   DlSFr.H 
SION   TO   A   PROTOTYPE   UUNIRCl.    HlJU  h>.  M.    K 
WiUiamson  and  A.    J.    Alexander      K.-p'.     .nt-uuiact 
AT(04-  i)-18'^.    May  62.   Hip. 


GFAP   404^       52.60 

Vallecitos  Atomic  Lab.,    (PIf asan'onj  Caht. 
DEVELOPMENT  OF    Pl'L.Sl.P   NMTKCS     MT!  K    V 
TION   TO  POWER  REACTOR  sTXR''-  (T  P'^^'Xl  '^^   -  ^  c, 
bv  P.    Meyer  and  E.   Garclis.   ^uarfrlv  pro^r,-- ■  r-p'. 
no.    1.    1   Apr    30  Junt-  62,    i.nC.intru-    \I('U    >>)    1  >^^. 
1  July  62.    32p.    "  rrfs. 


CEAP-  3956 


$1.60 


Vallecitoa  Atomic  Lab.  .   Pleasanton,   Cdlit. 
MARITIME  LOOP  IRRADL\  HON  PROGRAM.    sAVAN 
NAH  I   FUEL   IRRADIATION,   by  D.    W.    Danu-N   n  and 
R.   S.   Gilbert.    Quarterly  progress  rept.    I  Jan    ^ I  Ma- 
62,  on  Contract  AT(04-3)- 189.    30  Apr  62,    Np 
23  refs. 


r.FAP    ^644  $2   60 

ValUx;ti),s  Ari>:iiiv    lul.  [Plta.^.in'on]  Calif. 
VAK.'    II.    by  j.    I-    K-.s-^.'l;,    Ji ,     fU-pr.    ,iniA>n:rac:  AT 
(U4    ])'  189.     lU  .Mar  M.    2Sp. 


".1   VP   ^^^2      5^  ^o 

'v'aile-i.  I'll-    -K-'iiiK    1  .it\  ,    I'k-a.-^aiir.in,    C.ilif. 
'IKCriNirM    M  I  I 'N  ■-    i  OR    .STF  AM    SMU'ICF,    !n 
''i:    '!.1M.    KUpt-:.       \  pv  Imii'i.i;  V  ^tiidv.      i+lijiu    M), 
i  »p.    R6UAFLS. 


rVNA^    116       510.  10 
Wr'stingh«-)U-ic  rircTU-  r.i.-p.  .    Pi'-^bur^h,    Pa. 

cvTu  pHF^srKi    ;tH!    m:'iin(;  ni-sics  and 

:'\\'\  !-'1^1!V!.    :'v   !      '•      •<r_i.i^.      T)pKal  rrpr.     )n 
Coniraci   Ai(Ui    1)    22^^.      l-iru    ^2.    1  29p.      Mr.f-. 


("VNA    IN    sn.ix) 

'.Vj,sti:igt)i>uso  f-;iectric  Corp.  ,   Pitt.shurijh,   Pa. 
rVYH   PHESSIKK    H 'RK    MHCllANICAL   DESIGN 
AND   [)EVH1  OPME.Vr.    hv  C,    H.    [in^  and  J.   R.   Rcavi.s. 
•U'pt.     m  r.intract  AK^i    M    22^'K   Juno  62,    1  .=iOp. 
.56  retri. 

'ATAP   4i  J"    51.  60 
W'.'sti'ijhdu.sc-  HlfcttK  (■irp.  ,   Pitt.shurgt;,   Pa. 

criK  p«()ji-;c"r.   carolinas  Virginia  .stc leak 

.•'OWEK    A.SS^iClArfvS,    INC.    MonthK  pm^rL'SS  rtpt.rt, 
JaK  ^'2,     .11  Contract  A  r(  ^1    ij    22^^.   i  N62]  sp. 
r  ref.s. 

CVNA  ^M         ^''   in 

'Av^- iwii.'r.Ki.-c  l:':i\ '.lu    Cirp.      Pit t>l)ur  k;h ,    Pa. 
MhCHANICAl     Di..sK;N    uf      illl-    C\'  I  R    ICl-.l     A>S1-;.M 
liLY    AND    DIhR.MAl     BAll-l.h.    tiy  A.    Selz,    l„    j.    Ralog 
and  ot.^u'i >..     lopual  n-pt.    onConiia^r  .Al(«)    1)   22sg 
fi.nf  62,    KWp.     20  rft^. 


Nuclear  Reactions 

llD-l6^3■^       Sl.fX) 

Brown  U.  ,    Pr  ovidcnct-.   R.    I. 
CONSIDERAIIONS  CN    IMF    DYNAMIC   SIN^}1  L.ARilY 
IN    K  N    .SCA  n  I-.KING    AMPl  H  CDK    AND    Y,,.    by 

sail!'..    Ciati.     R'-p'.    >-:i  Co'/:.i.  ■    ^I(k)-l)-22^2.    Up. 
26  ft-,. 


'  ID    164'"  i       5  ^.  NJ 

Rrownl'.,    ProviiJt'ni.'-,    R.    I. 

IHVNsirK>N    MMHIX    t  i  >f<    NCCIFON   NUCI.lOV 
nC\  FT!  RIN(;    11.    bv   K.    1.    Kowalski  anii  D.    lildman. 
Rtf-x.    -nConTK-    \  1  (  ^n    1)   2262.      «)  \un  ^2,    4()p. 
33  rt t,. 
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IS-238      $1.60 
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Institute  for  Atomic  Research,   Iowa  State  U.   of 

St.  lencc  and  Tech.  ,    Ames. 
PHOrOPRODUCTlON  OF   BERYLLlUM-7.   by  M.  S. 
Foster  and  A.   F.   Voigt.   11961  ]  14p.   8  refs. 


UCRL-9675    $1.60 


Lawrence  Radiation  Lab.,  U.  of  California, 

Berkeley. 
THE  ^/ABRANCHING  RATIO  OF  Yj,  by  Margaret 
H.   Alston,  Luis  W.  Alvarex  and  others.    Rept.  on 
Contract  W-7405-eng-48.   25  Apr  61,   I3p.    12  refs. 


UCRL  S239       $1.10 


l^wrence  Radiation  I^b.  ,   U.   of  California, 

Liver  more. 
I.i^   AND  Lr(n,  2n)  CROSS  SECTIONS  AT   14.1  MEV, 
by  V.   J.    Asgby,   H.   C.   Catron  and  others.    Rept.  on 
Contract  W- 7405  eng- 48.     29  May  S8.   declassified 
17  May  62.    3p. 


ORNI.  TM   383       51.60 
Oak  Ridge  National  I^b.  ,   Tenn. 

CROSS  sFrriON  program  at  ORNL,  by  H.  B. 

Willard  and  J.    A.    Harvey.     Rept.    1  Marl  Oct  62. 
3  Oct  62.    I2p. 


TID-11961       $1.10 


Pl'C    1962 


$1.  in 


Palmer  Physical  l^b.  ,   Princeton  U. ,   N.   J. 
THE   MECHANISM   AND  THE   RELATIVE   MAGNI- 
R'DFS  OF   DOUBLE   STRIPPING   .AND  PICKUP  RE- 
ACTIONS,  bvC.   F.   Clement.   29  June  62,   6p.     7  refs. 


Waste  Disposal 


HW  72780      $10.10 


Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
PROCESS  DESIGN  ENGINEERING.    PUREX  ESSEN- 
TIAL WASTE   ROLTING  SYSTEM  AND  241-AX  TANK 
FARM,   bvE,   I>>ud,  H.   W.  Stivers  and  others. 
.30  Apr  62,  93p. 


Tin-6767    $1,60 


Knolls  Atomic  Power  Lab.,  Schenectady,  N.  Y. 
RAr:MOACTlVE   LIQUID  WASTE   MANAGEMENT  AT 
THE   KNOLLS   ATOMIC  POWER   LABORATORY,  by 
L.  J,  Cherubin,  M.   R.  Kennedy,  and  D.  A.  Manieri. 
(19611  19d.    15  refs. 


ORNL  TM   2S2       5".  60 


Oak  Ridge  National  I^b.  ,   Tenn. 
WASTE   TREATMENT  AND  DISPOSAL,   by  R.    E. 
Blanco  and  E.   G.    Struxncss.     Progress  rept.  Feb- 
Mar  62.     i'.  p  62,   74p.     LS  refs. 


Argonne  National  Lab. .   111. 
SUGANO'S  THEOREM,   by  Gordon  L.  Goodman. 
1  Jan  61,  4p.  3  refs. 

ARF-1184-6         $1.60 

Armour  Research  Foundation,  Chicago,  111. 
MAGNETIC  PROPERTIES  OF  INSULATORS,  by 
Jordan  J.   Markham.    Quarterly  rept.   no.  6,   16  May- 
15  Aug  62,  on  Contract  AT(11- 1)-578.    15  Aug  62, 
21  p.    9  refs, 

UCRL- 10384         $1.60 

Lawrence  Radiation  Lab.  .  U.   of  California,  Berkeley. 
FORTRAN  PROGRAM  TREGGE,  by  Philip  G.  Burke  and 
Cecil  Tate.    Rept.  on  Contract  W-7405-eng-48. 
24  July  62,   19p.    7  refs. 


UCRL-6225      $1. 10 

Lawrence  Radiation  Lab. ,   U.  of  California, 

Liver  more. 
PREPARATION  OF  THIN,    SELF-SUPPORTING  COP- 
PER FILMS, 'by  W.  Brunner  and  H.  Patton.   Rept.  on 
Contract  W-7405-eng-48.    5  Jan  61,    lOp.   1  ref. 


TID- 16225   $3.60 

Noyes  Chemical  Lab. ,  U.  of  Illinois,  Urbana  . 
APPUCATION  OF  NUMERICAL  METHODS  TO  THE 
THEORY  OF  THE  PERIODIC  DEVIATIONS  IN  THE 
SCHOTTKY  EFFECT,  by  Geneva  G.  Belford, 
Aron  Kuppermann,  and  T.  E.  Phipps.    Rept.  on 
Contract  AT(ll-i)-691.  [19ffi]  33p.   16  refs. 


Molecular  Physics  and  Spectroscopy 


BNL-4920      $3.60 

Brookhaven  National  Lab.,  Upton,  N.   Y. 
ISOTOPIC  HYDROGEN  ION  MOLECULE  REACTIONS, 
by  B.   G.    Reuben  and  L.   Friedman.   [l96l]35p.    12  refs. 


GAT-T-828      $1.  10 

Goodyear  Atomic  Corp. ,  Portsmouth.  Ohio. 
PLASMA  JET  FOR  SPECTRAL   EXCITATION  OF 
UFft,  by  Louis  E.  Owen.    Rept.  on  Contract 
AT(33-2)-l.   12  Sep  60,  9p.    2  refs. 

TID-16717      $1.10 

Laboratory  of  Molecular  Spectroscopy  and  Infrared 

Studies,  Ohio  State  U. ,  Columbus. 
RECENT  STUDIES  OF   RESONANCE  INTERACTION 
BETWEEN  VIBRATION   AND  ROTATION   IN  POLY- 
ATOMIC MOLECULES,  by  Harold  H.  Nielsen.  11962] 
9p.   5  refs. 


S-  35 


UCRL-9404      $1.10 

Lawrence  Radiation  Lab.  ,   U.   of  California,  Berkeley. 
THE  COMPLETE   BOUND  SPErFRL^   OF   THF 


PR  162   U3  $2i  S) 

Army  Signal  Research  and  [\-veloprnent   Lab.  ,    Fort 
Monmouth,    .N.    J. 


r»  n  /"\^-  f  I  ■  I  "^i  V  I 


0.  151^  or  equivalent  to  about   C  4S  at.  -f^  Si.   The 
lines  were  sharp  and  were  from  a  different  lattice 
than  Ge. 
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UCRL-6835-T      $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California, 
Livermore. 


UCRL-9404      $1.10 

Lawrence  Radiation  Lab.  ,   L'.   uf  Cdlifornia,  Bc-rkcK  v. 
THE  COMPLETE   BOUND  SPECTRL'M   OF   THF- 
NEGATIVE  HYDROGEN   ION,   by  Charles  Schwar-/. 
Kept,  on  Contract  W- 7405  eng  48.     Sep  60,   3p.  Srt-f-,. 


UCRL-6269       $1.10 

Lawrence  Radiation  Lab. ,   L.   .rf  California, 

Liver  more. 
A  CONNECTION  BETWEEN   TWO  METHODS  FOB 
CALCULATING  ELECTRON  ATOM  SCATTERING. 
by  Marvin  H.   Mittleman  and  Rtibert  Pu.   Rept.    xi 
Contract  W-7406-eng-48.    4  Jan  61,   5p.    1  ref. 


UCRL-bl'JB      $1.10 

Lawrence  Radiation  Lab.  ,  L'.  uf  Califurnia, 

Livermore. 
LABORATORY   MEASUREMENT  UF   THE  M.ASS  A.SD 
SIZE  OF    THE  COPPER    ATOM,    bv  Carl  C.   Sat  -am 
Rept.   on  Contract  W-740S-en^--JS.    ^  Jan  M,   i^p.    1  :<.t. 


PB  162   U] 


$2  V  S) 


UCRL-9266 


$1.60 


Lawrence  Radiation  Lab.  ,   U.   cf  California,   Berkeley 
TRANSITION  PROBABILITIE.S   FOR   LOW    LYLNG  EL  Ft 
TRONIC  STATES  IN  C2.   by  Enrico  Clementi.     Kept     or 
Contract  W-7405-eng-4S.    25  .Vlar  6<J.    18p.    2lrffs. 

TID-16157         $1.60 

Utah  U.  .  Salt  Lake  City. 
THE  DETERMINATION  OF   .APPEiARANCE  PCrFFN- 
TIALS  BY  THE  CRITICAL  SLOPE  METHOD,   by 
Ariel  F.   Barfield  and  Austin  L.    Wahrhafng.     Technical 
rept.   no.   9  on  Contract  AT(1 1- 1)- 1 101.    20  June  62, 
15p.    11  ref  a. 

TID- 16419      $4.60 

Vanderbilt  U. ,   Nashville.   Tenn. 
THE  C«TERMINATION  OF   LOW   ENERGY  MASS 
ATTENUATION  COEFFICIENTS  OF   ARGON 
(6-24  KEY)  AND  CARBON  DIOXIDE  (6   12  KEV),  by 
WiUiam  Gordon  Buckman.    Master's  thesis.    Jane  62, 
46p.    28  refs. 

TID- 16424      $4.60 

Vanderbilt  U. .   Nashville,   Tenn. 
A  DETERMINATION  OF   Lc   v       V'^RGY   MASS  ATTFV 
UATION  COEFFICIENTS  .OF   OXYGFN   AND  NFTRO 
GEN,   by  Orland  Janies  Gant,   Jr.   Thesis.   June  62,    4''p. 
15  refs. 

Solid  Srat«  Physics 
710-12672   $160 

Argoone  Naclonal  Lab.,  IlL 
REMARKS    C»4  THE  EQUATION  OF   STATE  OF 
CUBIC  SCUDS  UNDER  HYDROSTATIC  PRESSLJRH, 
by  F.  G.  Funil  and  M.  P.  Tosi.  .Mar  61,   24p. 
15  refs. 


Army  Signal  Kesear.  h  anJ  [>-vrl,  .prncnt   l,ah.  ,    Fort 

MonnK'uth,    N.    J. 
PR0C:EEI'>INGS  of   THF    \NNrAL   SYMR^SUAI  ON 
FRFQ^'ENCY  OONTROI.  (NO.    ir),    25,    2^,    2^.\PRII, 
1^2,    SHFI.BCXKNF   HOIE-.L.    AII.^N'IIC   CUT.    NHW 
JERSEY.     [1^62].     4,-is>p.     1  ih  rri-,. 

[^ESORIProRs     i-rvquv'.uy.    (■.-tur-l,    C '.  Mif<.-rrncf, 
•Piezoekvrru  crysrals.    R  iJianon  eff«.vr><     Re.v.nanci.'. 
FriLTiiin,    .Murowaves,    .ActHiSru-.-^,    Yttrium,    Inm, 
C»arnets,    Vibrators,    Measurement,    f^artz,    Agin^, 
C'rvsral  holders.    Clas.s,    Oeramn.-  material-     •Crystal 
filters,    "Miniature  electrnnio  eo'-ipment     Very  low 
ftequen^v,    Synchrimiz.-rs,    Sattelite  vchK  ie  rest-ar^h. 
•Mast-rs,    .Molecular  .-.^.x^rrii^t.  I >pv,    'O--.  illati  rs, 
Dii».les.     ['hfr;ii<><.'ltvtru  i;y,     letnptra'ure     ontiul. 
.Nickel  eltvtnxJes.    Ca-,*-ii«Je'>. 
Contents 
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Piezt>eleL  tru  crystals  ami  .neii^urements 

Sptviai  ropiLS 

A^i'tTiK   and  inDlecaiar    re.-.onani.e 

Atomic  arx,!  molevula:    r<,-><  •na:k  c  aiiJ  rti,i't.\:  U)fius 
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BN1.--1JI)       S^.^v) 

Bri.K)lcha vjn  National  1  ah.  ,    I'pron,    N.    Y. 
RAI'IIAIION    HAKDENINC,,    byCcoigcH.    VmcvarJ. 
U<-:  60.    ^4p.     -t:"  :el.~,. 


Tin    16488 


$2    hi) 


c:urnell  C.  ,    [ttiaca,    N.    Y,  ■*• 

ArX)MlC   DISPlJiCEMENlS   IN   .MEIAl.l.K     SOLID 
SOLLTIONS.   bv  W.    W.    W.-bb.     2~  Aug  62     2^p. 
*J  refs. 
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Eagle-Picher  [Researi^b.  [  abs.  J  Joplin,    Mo. 
PREiPARATlON  OF   HIGH   PLRITY  GERMANILM  BY 
I"HE   DIRECH"   REIX'CnON  OF  GERMANIUM   TET- 
RAC:HL0RIDE  (RELAIED  work   on    ITIE  CON- 
TROLLED ADIXnON   OF   P- n'PE  AND  NTYPE 
IMPl'RHT   ATOMS),   by  Robert  K.    Riel.   (,)uarterly 
repc.   no.    12  (Final),    1  Feb   1  May  54,   on  ("ontract 
DA  36-039"  sc -5562.    2  June  54,    28p.   bid^. 
AD-43  r5. 

DES<::RIFrORS:  •Gernianiuni  comp,M.uids,    •Chlorides, 
Reduction,    •Germanum,    Crystals,    Single  crystals, 
PrtxJuction,    Purification,    Impurities,    Electrical 
properties. 

Polycrvscalhne  samples  coiuaining    i  at.  -^  Si  and 
gro'*n  at  \.  "5  in.  /hr  had  a  r(x>m  temperature  res  is - 
t;yity  of  3.  5V  u^imcm  and  mobilities  o(  -i7(.j  sq 
cm   ysec.    Resistivity   .s  temperature  plots  yielded 
*i  E  values  ^rf  abcxjt  i).  ^  ey.    X    ray  powder  patterns  of 
this  alloy  had  bri>ad  lme?»  .n  the  high   0  region.    Sin 
gle  crystals  ^.»itainiiig    ^  a:.    •?  Si  .ind  gr ovmi  at  the 
rate  (.rf  (J.  172  and  0.  3  in.    hr  had  riK)ni  temperature 
resistivities  of  "    i^-.m  ^  m  and  E  values  of  0.  7H9  ev. 
Xray  analysis  uidKdted  a  lattice  C(xuraction  of 


S     16 


0.  151^  or  equivalent  to  about  3.  45  at.  -^  Si.   The 
lines  were  sh^rp  and  were  from  a  different  lattice 
than  Ge. 


NYO-10S54       $4.60 


Flow  Corp.,   Cambridge,    Mass. 
GROWrH  OF    METAL   SINGLE  CRYSTALS   AND    THE 
PKODCCriON   OF    HIGH  PUR  in'   MEI  ALS.    Final 
rcpi.   on  Contract  AT(30-1)-2049.   July  60,    43p.  6  refs. 
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Institute  for  Atomic  Research.    Iowa  State  C.   of  S<.ience 

and  Tcvh.  ,    Ames. 
STRL'CIVRES  OF   TOE   INTERMEDIATE  PHASES 
NiioZr-    AND  NiioHf-,    by  M.    E.    Kirlqjatrick,    J.    F. 
Smith,    and  W.    L.    I^rsen.    [l96l]24p.     10  refs. 


rin-i62:"s     sj.w) 
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Intel  national  Business  Machines  Corp.  ,    Yorktown 

Heights.    N.    Y. 
DEFEiCTS   IN   MhiTALLIC  AND  IONIC  CRYSTALS,   by 
.■\.   S.   N^iwick.    Annual  rept.  ,    15  May  61-1  5  May  62, 
on  Contract  AT(30-1)-2811.    32p.    7  Vefs. 


A n  2^72  S48       ?8.  10 


Isiituio  Nazionale  di  L'ltracustica,    Rome  (Italy). 
INTFRNAL  I  RICTION  IN    ITIE  BODY-CENTERED 
CL'RIC   METALS  NIOBIUM    .\ND  TANTALUM,    by 
Puro  G.    Bordoni.     Final  technical  rept.   no.    1, 
I  Nov  60- 31  Oct  61,   on  Contract  DA  91 -591    EUC   I6I8. 
1   Nov  61,    90p.     81  refs. 

[1ESC-HIPT0RS:  •Metallic  crystals.  Niobium.  ♦Tantalum. 
Inturnac  friction,    IX'formation,    Lattices,   Crystals, 
Crystal  structure,    Relaxation  time.   Electrons  ,  Phonons, 
flcctron  transitions.   Solid  state  physics.   Physical 
properties.    Tables,    Temperature,    Frequency. 

I^xpc  rimental  data  are  presented  which  prove  that  the 
Nb  and  Ta  dissipation  pt^aks  arc  due  to  thermally 
activated  relaxation  effects  and  there  can  be  little  doubt 
•hat  the  Mo  and  W  peaks  are  also  associated  with  a 
similar  effect.     Hence  there  is  no  longer  a  reason  to 
I  eject  .Seeger  s  theory  on  the  ground  that  it  predicts 
relaxation  effects  both  in  the  fee  and  bcc  metals.  These 
data  show  that  a  close  analogy  exists  between  the  re- 
laxation effects  in  Nb  and  Ta  and  those  found  in  fee 
metals.     The  fundamental  parameters  (almost  identical 
for  Nh  and  Ta)  were  near  those  measured  in  fee  metals. 
The  normalized  dissipation  curves  for  Nb  and  Ta  are 
asymmetrical  like  those  for  fee  metals,  and  the  dissi- 
pation p«ak  is  shifted  by  annealing  towards  the  lower 
temperatures  for  both  types  of  metals.    This  analogy 
obviously  suggests  that  the  structural  model  for  the 
relaxation  effect  in  Nb  and  Ta  must  also  be  similar  to 
'he  explanation  given  for  fee  metals. 


riD- 12,303 


$1.60 


Labtiratory  of  .Atomic  and  Solid  State  Physics, 

Cornell  L'. ,    Ithaca,   N.  Y. 
ELECTRON   SPIN    RESONANCE  IN   NELTRON  IRRA- 
DIATED QLARFZ,    by  Robert  H.    Silsbee.   [1961]  I4p. 
14  refs. 


UCRL-6835-T      $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Livermore. 
X-RAY   DIE FR ACTUM ETRY   ABOVE  2000OC,   by 
Deane  K.  Smith,   16  Mar  62,    I6p.  4  refs. 

PB  162  317-4       $4.60 

Linden  Labs. ,   Inc. ,  State  College,  Pa. 
STUDY  OF  THE  DEGRADATION  OF  HIGH  K  CERAMIC 
DIELECTRICS,   by  W.  R.  Buessem,  P.   A.  Marshall,  Jr. 
and  others.  Quarterly  rept.  no.  4  on  Contracts 
DA  36-039-SC-71190,  continuation  of  Contract 
DA  36  - 039 -sc- 42679.     1  Apr  57,   47p.     4  refs. 
AD- 162  526. 

DESCRIPTORS:  'Ceramic  materials,  'Dielectrics, 
•Titanium  compounds.  Oxides,  Deterioration,  Thermal 
stresses,  Gravimetric  analysis.  Crystal  structure. 

Ti02  is  known  as  an  n-type  semiconductor.    The  oxy- 
gen/titanium ratio  is  slightly  smaller  than  2:1.  Because 
of  the  importance  of  the  oxygen  deficit  for  the  electri- 
cal properties,  especially  for  the  high  temperature 
stability,  the  change  in  weight  of  Ti02  as  a  function  of 
oxygen  pressure  and  temperature  has  been  investigated 
by  a  gravimetric  method.  (Author) 

TID- 12660      $2.60 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
ORDER    AND  MICROPHASES  IN  CeCd  ^  4.  5   SOLID 
.SOLLTIONS,   bvGuyR.   B.    Elliott  and  Joe  Fred  Lemons 
22p.     6  refs.     LADC-4-70-'. 

MRC-182         $3.60 

Materials  Research  Corp.  ,  Orangeburg,  N.   Y. 
GRAIN- BOUNDARY  SLIDING  IN  NON- METALLIC 
BI- CRYSTALS,  by  M.   A,  Adams  and  G.  T,  Murray. 
Final  rept,  on  Contract  AT(30- 1)-2178.    31  Aug  60, 
41p.    6  refs. 


MRC-317       $1.10 

Materials  Research  Corp. ,  Orangeburg,   N.   Y. 
IRON  SINGLE  CRYSTAL  PREPARATION,   by  C.  F. 
Malo,  Jr.    Quarterly  letter  rept.  no.   1,   1  Apr-1  July6^ 
on  Contract  AT(30-l)-2980.     27  July  62.   lOp.  6  refs. 

TID- 16486         $10.10 

Materials  Science  Center,  Cornell  U. ,   Ithaca,  N.  Y. 
HIGH  TEMPERATURE  DIELECTRIC  PROPERTIES  OF 
NaCl  TYPE  CRY^ALS  AT  1.  25  CM,  by  George 
Calvin  Smith.    Rept.  on  Contract  AT(30-1)-247I. 
June  62,   122p.    56  refs.  Rept.  no.  5L 


TID- 151 43      $1.60 

Massachu     It-  Inst,  of  Tech. ,  Cambridge. 
NEUTRON   L)!i  iilACTION  STUDIES  OF   LOW   TEM- 
PERATURE PARAMAGNETIC  ALIGNMENT  IN 
SOLIDS,  by  C.  G.  Shull.    i-rogress  rept.,   1  June  61- 
l  Feb  62,  on  Contract  AT(30-l)-2592.    26  Feb  62,  6p. 
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ORNL-TM-310         $1.  10 
Oak  Ridge  National  Lab.  ,  Tenn. 


TID-  11120  $1.  li) 

l.i>y,  Alamo.s  Vientific  I>ib.  ,    N.    .Mex. 


RESEARCH  METHODS,  TECHNIQUES 
AND    FOUIPMFNT 


DESCRIPTORS:  'Library  science,  Documentation, 
•Indexes,   Subject  headings.  Classification,   Analysis, 


ORNL-TM-310         $1.  10 

Oak  Ridge  hJaclonal  Lab.  ,  Tenn. 
X-RAY  DIFFRACTICW  STUDY  OF  Cs^ZrF-     by  G     I) 
Robblna  and  J.   H.   Bums.    7  Auj{  ^2,   8p.    S  rets. 

TID- 16040         $1.60 

Sandia  Corp. ,   Albuquerque,    N.   Mex. 
MEASURED  BEHAVIOR   OF  GAMMA    RAY   ?\{(JlU 
CONDUCTIVITY  IN  ORGANIC  DIELECTRICS,  bv 
S.   E.  Harrison.    Rape,  on  Contract  ATti*^   I)  7SV. 
June  62,  20p.    rt  rrfs.  SCDC  2685. 

SCR-532      $3  60 

Sandia  Corp.,  Albuquerque,  N    Mex 
RADIATION  DAMAGE  TO  SEMICONrX'CTOK 
DEVICES,  by  J.  W.  Easley.   July  62,    35p.   29  refs. 

GEAP-374.i         $4.60 

Valiecltos  Atomic  Lab.   [Pleasancun]  e:alif. 
RADIATION   EFFECTS  IN  BORIDES.    PARI   til.    CKYS 
TALLOCRAPHIC  CHANCERS   IN   IRRADIATED  BORIDH.s, 
by  W.   V.   Cummlngs  and  W.    L   Clark.    Kept,   on  Con 
tract  AT(04-3)-189.    31  May  62,   48p.    "refs. 


ThaoreHcal  Physics 


TID- 14568    $1.60 

Inacitute  for  Atonuc  Reaearch,  Iowa  State  ( '.    )f 

Science  and  Tech, ,  Atnea. 
ANGULAR   DISTRIBUTION  OF    RELATIVTSTIC 
ATOMIC  K -SHELL  PHOTOELECTRONS,  by 
T.  A.  Weber  and  C.  J.   MulUn  (1Q6II  Pp.   H  refs. 
(U.  of  Notre  Dame). 


UCRL- 1.3045       $S.60 

Lawrence  Radiation  L>ab.  ,  L'.  of  f  "alitor  ma, 

Llvermore. 
CALORIMETRIC  STUDIES  OF    PLA.SMA   HFATFI^  RV 
ADIABATIC  MAGNETIC  COMPRFSSION.   hv  T,    O 
PasaelL   Final  rept.  on  Subcontract  122.    M    XugM, 
61  p.     20  refs. 


UCRL-6114       $1.60 

Lawrence  Radiation  Lab. ,   U.  of  California, 

Llvermore. 
NONLINEAR   DIFFUSION  OF   A   MAGNETIC   FIELD 
INTO  A  PLASMA,  by  Edward  A.   Soltys  ik.   Rept.   or 
Contract  W- 7405 -eng- 48.    Aug  60.    14p.   2  refs. 

UCRL-6705-T      $5.60 

Lawrence  Radiation  Lab.,  L.  of  Californid, 

Llvermore. 
SOME  OBSERVATICWS  OF   PL.\SMA  INSTABILI  [IhS 
IN  THE   MIRRC»    MACHINE,    bv  RKhard  F.    Post. 
Rept.  on  Contract  W-740.'S-eng   -W.     18  June  ^2.    >8p. 
31  refs. 
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L»i.s  Alariio.'^  Vientitu    l^iti.  ,    N.    Mex. 
AVAHIAM    Of     nil-.  HI-  ill h  cx)ij)srnNF   F(;h'A 
I'lDN,   bv  Waller  H.    C,>^A     "p      Wi-fs.     LADC^N)?. 

Tin  144U     $1.  Ni 

.Microwave  l>ab. ,  Stanford  I'.,  Calif. 
ST^'IXES   OF    PLASMA   (^CILLATIONS.    (^)uarterly 
status  rept.    [x>.    ",    i  J.ine    "^1  Au^  M.   on  Contract 
AT(i)4    ^)-^2t.   CA-t  M.    I^p.    ^  refs.    M.    L.    rept. 

IK',  '^^,s. 


Thermodynamics 


NASA  N62    l^f^iH        $1.  (I) 

Anit^  Rese<irch  ("enter,    National  Aerona^uus  and 
Space  Administratii«i,    Mirffett  Field,   Calif. 
THERMODYNAMIC   ASD  TRANSPORT   PROPERTY 
CORREl^nON   FORMULAS  FOR    E(^ClLIBRILrM  AIR 
FROM   1.1X)0*1C    ro   IS.oafX   by  >.>hn  R.   Viegas  and 
J>)*^in    I.    Howe.    (KI^2,    Up.    12  refs.    NASA    I'Nn    1429. 


rin  i6s^9     $2.  (SO 

Argorne  National  l^b. ,    111. 
HYnRODYN'AMIC   INSTABILITY   AND  IHE   CRITI- 
CAL  HEAI    Fl,rX   (X:c:rRRENCE   IN   FORCED  c:oN- 
VECnON  VERTICAL.  BOILING  CHANNELS,   by 
R.J.    Weatherhead.     ID  Apr  ^2,    2Hp.    11  refs. 


Tin    164S1  $2.60 

Engineering  Resear>  h  Uih^      C...|unibiar.  ,  New  York. 
BA>IC  E.XPERI.MEN  lAl    SH  DIES  OF-  BOILING  FH'in 
FLOW    ANn  HEAI    IK  ANSFER  A  T  El  EVA  FEn  PRES- 
SLRF.S,    by  Brutt-  M.tt/ner       Monrfilv  pr.>gres.i  rept. 
J'.dv  h2,    on  Conrrj.  •  Alf  «)    ])    IS".     M   July62.    lip. 

^1I)-1^'V)       $l.r>u 

kik.ll.-,  Atorii,^    l\iw[    Lat).  ,    Vhencctadv,    N.    Y. 
A    B^'ILJNC;    Moni-.l,.     21  LX'  f>o.    Up.    ^  :cr>. 
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l.jwren>.e  Kadiatim  [>ih.  .    I  .    v)f  t'.alifi  Taid,    Liver- 

; III  ire. 
lE.MPERAII  KE    DLM  HIBL-IION    Ds'    A    HHN- WALLED 
CO.MBLSnON   CHAMBER,    by  Saul  B.    c;orski.     Kept,    on 
Cunrraj-  WC"405   eng   48.     "  Apr    M,    1  Sp.     ^  rcLs. 


nU-b^.ifs 
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Worcester  PiilyteLhiiK   Inst.,    Mass. 
THERMODYNA.MIC.S  OF    NON   STOICHK  JME  IRIC 
SYSTEMS,    nv   Kitx.-rr(-.    Pi, .:;ib  and  Joseph  Boggio. 
[1^2]  Sp. 
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RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

FTW  SA    2n'^l    $1.  10  I 

Hanford  Atomic  Products  Operation,   Richland, 

Wash. 
PHCrrONflCHOGRAPH.    A   BIG   BUSINESS   ON  A 
^MALL  SC'ALE,   by  T.   K.  Bierlein,  B.   Mastel,  and 
E.   C:.    Watt.s.    Kept,   on  Contract  AT(45- 1)  - 1350. 
I  NbiJ   I  Ip. 


PliotMgrapds  will  not  reproduce. 
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Biirc.ui  « it  Ni  s.  lal  V  K  IK  t.    R(  .--t  ar  k  h,    Ini.-.  , 
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niAni   \v  \  cKi:iRi\  in  iiu-  sTcnv  oi-  rx 

iRlMl     (    \PII\'I!>-    SI'TAI-IONS,    bv  A!lxr-   [). 
Hidrrriia-'.      Kip;,    t  .n  Ci  mt  t  ai.  t  Al-    4*)(b  ^M)~2".    lebM, 
'-"ip.    4  f  f~.    BSSK  Kc  scaich  !cp(.    VN    i,  AIOSR- 2S3; 
.\i^  J-;  j^".  I 

lilsCRIPIOK-    •s,i:v!.il,    *  W  .1  r   pt  i  sonc  :  s.    K>irea, 
StKial  .--»  ii  IK  _  s,    l^ih.aviiit,    PriwiMon,    Si  1 1  sx  (Phv.'^iol 
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^«  inn   tjLii  --MO'i-  r,ii-i  J  in  pr;  '.lou^;  evaluations  and  in- 
■  ipicMMiiti--    it  taMliiii>  ammi^  -Xnu  rican  prisoners  of 
Aa;    111  Kiirt..!    irt    t..\amint.(.l  b\    titcrenct   tci  --tudies  of 
)rh(.i    hi^'uricil  c.ix  --  ot  stressful  capiivitv  and  bv 
-otn<.   re  a!"':aivsi;-  ot  Koit  ,in  War  data.     The  pap<.r  con 
sidtTS  effects  on  sur  .  i\al  (it  'hi   lollowing-  inJp.idual 
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istics,    an.!  tnini-.  ot  pri^oni,i    or  >;ani/ai  ion.     iln    ade 
Tuacv  ot  ,;,iM    iiu:  ti  ■.  (ji.en' I  v  employed  thcoi  i.  •  ical  for 
imila'imi--  m  whieh  ,kaih  i--  ' tu   criterion  arc  also  con- 
sidered Ki  :(  I.Hion  M  k^e  nt  i.ili/a'iiins  regardin»:  these' 
:  ila;  lonships.      I'ht    p.Hx  t    i--  a  pri  liminarv  elfori  in  a 
laijtr  s'Lidv  ^  ()n--Kl<.  r  in^  '  ht.    le  K  evince'  for  '  he   scx'ial 
■^citiice--    it  knowi(  JkZ'    dt  vi  lii^>,l  bv  studie^i  ot  e'.\treme 
k  ipT.  It  V  -r  iia'  1,  It,--.    (Author  ) 
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Sandia  i"<  irp.  .    .Mbuquerque,    N.    Mex. 
SCHEIXI  ING  SL  PPLIER  SURVEYS,   by  David  L.  Field, 

June  b2,    Sp. 


Documentation 


PR  |62   U2       514.  -S 


l.^s.scH.  i.ition  of|  S[^xcial]  L(ibraries  and)  Information) 

Blureaux  |  Cranfu  Id  (Ci.   Brit.  ). 
R  I- FORI    ON   THE   TI-STING   AND  ANALYSIS  OF    AN 
IN\FSTiGAriON   INTO  THE  COMPARATIVE    EF- 
I^R-IFNCV   0(     INDIXING   SYSTEM.S,   by  Cyril  W. 
CIcvetdon.     Rept.   on  .^slib-Cranfied  Research  Pro- 
lect.     Oct  b2,    3lHp.     128  refs. 


DESCRIPTORS:  ♦Library  science,  Documentation, 
•Indexes,  Subject  headings.  Classification,   Analysis, 
•Information  retrieval 

Four  separate  indexes  were  prepared,   for  which 
18,000  documents  were  indexed  by  the  Universal  Deci- 
mal Classification,  an  alphabetical  subject  index,  a 
special  facet  classification,  and  the  Uniterm  system  of 
co-ordinate  indexing.    The  major  portion  of  the  time 
spent  on  the  first  stage  involved  the  analysis  of  the 
considerable  amount  of  data  which  was  obtained  from 
the  main  test  program.     One  difficulty  was  deciding  on 
the  type  of  analysis  which  would  be  most  likely  to  yield 
valuable  information.     This  volume  presents  selections 
from  the  analysis  that  was  done;  in  many  cases  only 
brief  examples  are  given.     The  major  emphasis  has 
been  placed  on  the  reasons  for  failure  to  retrieve 
source  documents. 


AD-275  393       reprice^j  $4.  00 

Documentation,    Inc.  ,   Washington,   D.   C. 
THE  STATE  OF   THE  ART  OF   COORDINATE  INDEX- 
ING,  by  Josephine  J.    Jaster,   Barbara  R.   Murray,   and 
Mortimer  Taube.    Rept.   on  Contract  NSF-C- 147.    Pre- 
liminary ed.    Feb  62,   25yp.    218  refs. 

DESCRIPTORS:    •Indexes,    *lnformation  retrieval,  ♦Sub- 
ject headings,  Classification,   Information  theory. 
Special  functions,  Theory,  Bibliography,  Vocabulary, 
Growth,  Automation,  Coding,   Microfilm.  Computers, 
.Magnetic  tape. 

Ckxirdinate  indexing  in  this  study  is  defiried  to  include 
all  systems  in  which  the  logical  operation  of  intersec- 
tion,  union,  and  negation  are  brought  into  play  in  the 
manipulation  of  index  terms.    This  therefore  covers 
nearly  every  mechanized  system.    It  includes  both 
term-on-item  and  item-on- term  systems.    It  excludes 
only  those  systems  which  arc  precoordinated,   i.    e.  , 
nonmanipulative.    Whether  systems  use  uniterms,   key- 
words,  descriptors,   unit  concepts,   or  structerms, 
they  are  included  in  this  study.    A  distinction  is  made 
between  pure  and  constrained  systems,   but  not  so  as 
to  eliminate  the  latter  from  the  study.    In  the  chapter 
on  roles  and  links,  although  there  is  an  attempt  to  dis- 
tinguish among  the  various  kinds  of  roles  and  links, 
none  is  omitted  because  it  does  ne)t  fit  a  particular 
definition.    Each  section  has  its  own  reference- 
fcxjtnotes.  However,  at  the  end  of  the  report  there  is 
an  annotated  bibliography  of  the  more  significant 
papers  that  were  published  between  1947  and  I960. 
(Author) 
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"•-OTJ.Oiit.:-    Cl.wt3    'ft     >•-     Itc     -.    Jt'l.-»!st 

...#•4      ^»     4^•■•s4,      -4,at4':t3     '-•       -  >e       is     4 
,        ',,,.1.     ■     s     tsf4,.     ,.s.L-V.-s     v-Sf. 

4r.i»*   3aa  •••    ^ 


fi'aosi 

J'i*l-      4       -       CS(   4,.       ■.-•".       4 
ll4»':^S       ./«        >       ii-'l-       Jf'4-",S. 

4--it»   313  -''«.    au 


^.        r      .^o,M-4      ,s     S'"     ^■-■4,      i4s.i..--      --.43- 

"....••,.        4,  4      0^-1)4  i,        4:".44C       ..—  -.tS'! 

...:.4S,L      4-      --t      '•^•<tlT      aa....-^      .4;,,-4-.a'- 

-«-     ,    s    ^  ■     4 ; 3.  ;ss : >  . 

43-at*  1*1  ci- .    14 


,,         a_      4-t~      o  . -3^  i  ^<4M4a-'       .s      '.,4-L-.4 
la.s-.    ,at,.>     '^,4at4»ll        ;  -  •  L  4  1  s -.       -I     ,."''<4- 
•ja.     r,:.        ..g     •:     aHtilN'.        -    "«■■    >-4--^..      ... 
.:4y,fs-i..     -.r"    '-itaaaT.     «s;"4,     -4--.t-u'. 
.S3»:-     .t"^-l3'      V.Wf     ,^,-."t'     4S,     .'"t.4 
.,->   -S         .       •    .      «      ^4-   '14  '4,      -    .  31  43f   . 

4--H*    3*0  ■  •  •  •     ■*• 


aC34»01.M1    u»     4»CJ«»IC     4CI0     I-"    "*«••     OSI«l<i 
"4-tJtC'Wt     C4i«»0N.        O.«LUCU«O»«0L4CT0«lt.    BUT    «K/T 

4,jCj»3>.ic    4CI.J.   i:»s  m  wfT4»OLlito  TO  ascoxeic 

4:1  '.    JHIS4M'  0«4L4Tr  COXTtNT  «tL4TtLl  10 

-f '4-»0l.  1  >'4, 

43. a**  »»T  CIV-  I* 


•lOClfHItTST 
anal'SII 

5;,.(-t_s    "aaf^S    al'M    tuTtsSlvf    H  I  tfL  1  o««4Pp  1 1  5 

,...    .    ^fi-»'^c   .4t^"30^  F04   »NU  ntTAiLti-  atsijcTS 

C4-N.     S  ^»«4' :  «E'- IC  .      .'OLuaCTNlc     AMU    dIUCMtM!C4fc, 

b '  -    ;  f  ^   j4  4  ,- .   ,  -)«i»o?  I T I  ON. 
Ao-at*  so*  :!«•    " 


II0l04!C*w     •4*»4«     4MNTI 

OtCON'AalNA'lOX 

4  »0>M-^r.^  -.OCut-Aa  atACTja  ^LAS'  CUNVt'T  f  U* 
■■<'  ■"  331".'  5Tl"t-Ii»T  US  JF  triA^t.  CONTAIMSC 
••■•-J'irsi  •I,U1S'"      3!"JL'4StC««      -^tAT      ASC 

"A-lk'T-s     ;4     '.t     ^4il'     ,al'tal4. 
AO.at«    431  Jiv.        3 


MlOVwItCI 

'■•t     .<tC-«SIi-     3»     •f«'«4NtN'     »t'40'<».         IMt 
-,a^4-,C^lf    4,,»T    s.    aClNta'S    no>.l1SL4«    u»CIi.la. 
•-,„,     ts-'<»:s.1f -.'     't4»L4Tt      IDtA     "IS-iT     .-LAY     T  "t 
>-_f     :r    >.,£    'aass-^jCE"    J'    Ht«"4StsT    "t»u"»i 
■>     '  ,LS"l.     r,»f,l«»srs     T^     'ti'     T-i5    -T4-ulHtslS. 
A3.2*S    T»I  01».     le 


LACalOOY  HaOItTlON 

,->r4'E-      aariS      Is      '»wISO^lC4L      4h(C      :JNlC4t      CM4»». 
eras     r-s'»!-.lS..     ;«jrHt«a4L     (""f     L"I"thb. 

40.ai>  *7i  Li<.   a: 


■  i.41T 

E<»i.3II(>«i 


T-i€  cjsiecuTive  ct«o.4iuH-si  "tTt40u  nm  T4uiiiiia 

l«rT.«OC»Tea     TJ    OCTCHHIcaE     TMtI«     IN     vl»u    SUHVIV4L 
H    -JtSCUKtT     Ik    DETAIL    4>|0    C0'»*"tO    TO    UT-t" 
"ET-lOnS.         ITS    »»I»LIC»TIJN    FOR    CV4HJ4TJUH    OF    »"«0C- 
tSSI^I     vAailSLtS     INVOLVlD     IN    LOl     TtMPtR4TU«l 

atooo  »at%t»K4T:0N  It  STUtsstu. 
40-2M  TSl  UIV.  1» 


JIOP-tTSI-AL     ST'JultS    UN     Tnt     FattilNu    vF     Su*»t*- 
COOLEO    «u30^    3f40N4T«*Tt     Tn*T    THt    "ATt     ANf    t»- 
TENT     OF     ICE     C«rST41.    FOHP44T10N    *"t     TMt    R4IN    F4Ca 
TOaS     IN    F0LEaE-TM44    tl>Y  THOOCYTE     U4i441iC     ANr     THAT 
The    '"OTtCTIvE    4CT1JN    OF    AUOITIWtS    BAY    bt    Out 
TO     T-IEI«     3'iri.IT'r     'U    aiNJ    tATE". 
AD.at*    7S]  DIV.     16 


F  )u«     U4SIC     >»><OCt>StS    FO"     LU»     TEHl»txAlu"t 
BLC3J     PHt^^'^ATIOS     artlC"     CiFFEF     oY     ArttTrtCa     uK 
SOY     4NC     T-!     4. AT     D4.,H£E     fcRYTH«OCYTEi     A^L     SE^A- 
«4YEa     FRj..     »rtr     »»i.Ai«A,         FVH     AS     A     PHUTECTIVt 
AlfYT.  tvA.jATIOS      Jt      l,4B0KAT0FY      ttVtL      ASO      IS 

AST"*..     A.-      .J-A-.     Y-^ANil- .jSIuN. 

4o.a(*  Ts*  uiv.   1* 


••tOOO    CMll<I|T«T 

The     EFFf-T    gF     A^ljTE     AND    CHMONiC     UwtKritAT  1N»4 
IN     -*EAT     AOaaTEU     ANJ     NO«»^AL     4N1»*4lS     ON     N4     ANU     4 
BL30J    Lt«»L3.     >eHJ"    '"OTtlN    F"ACI IONS'     iOLOBLt' 
i.IvE<.     o.,^'4.->     "HACTIONi     TISSUE     je"YU»41I0N     IN 
YHYaJUetY^siJtw     4NINALS'     HEART    MuiCLt     iOCClMC 
JEHYjaoGESASE    LEYEi-b.     PHAGOCYTE    ACTIVITY    ANU 
SJN3E4     Is    9L30U'     ANU    *IdOFL4VINt     FLAVIN    MONUNUa 
CLEOTIDE.     ASj     FLAvl'4-AOCNINE     O  I  NuClEOT  1 1>£ 
TI5SJE    lLVIlS. 
,„    .,     .-  t>l»    U 


a^CI*E«      JSlTb     fO»      JSt      IN     F0«Ct-      Al- 

JF    EstCY^IsIC    tguI'^ENT. 
A0>a(5    TTS  OlY.       > 


Ta  ;  a_t-a, ! s' 

40. at*  *]« 


•-•fS^'tNA      IS      AS      AFC'K      l.Ll"AYt"      ». 

T     ^^..ckES    fimEL    at    5cAk.tu    bu«$T 
Ss.l      .JJ     FT     Ym1C4     Cs     vjRLtNi.4Nb:      i  L  E 

b'     aafSSwaE-T IMt     HE Ai JHE»tNTS I     "ACH 
,uC  1  . 

Ol. •     ii 


•LUNT    tOOItt 

S5t.'l-)-.     JF 
cai  tical    »:t  .1 

AO-at*  ttj 


Es.'ATI0n4     of     oUlN-a-t     lATEF     at 
Fja     TERNARY     PI4YUME. 
Olv.        ■» 


lOOC 

••cm*vation 

i"l:-'.    if 

-ta  1^,     11  '0*3 

T-    A>«,     r-i^-*    " 
[s.''<f    a,y;.; 

44*  :  )    rai.f  1 ;  . 

AO-at*     T44 


■•OOICS    OP    KCVObUTIOM 

4     SYS1E44TU     ANAlYJH    of     ShELsS     of     KtVOLuTiON 
•  ITh    N0NSY.4'4tYH  IC     1.040S. 

AO-at*  19*  oil.   a 


-YtvTJvt     Au^l':vL3     Sue     AS     >4i.Ta 
■VP.     rTC..     "ATE     ,F     -.tAT     TRANSFER 

J^JJU.      ANluN      CrSCE «T«4TlON. 

•  SJ     '^LSlttN    OF     C_NTaISL»<S     us 
I. ITT     IS    dLUOU     PKESf^vtu    PY 


JlY. 


10 


-I     .4      4   ., 
UiY.      J» 


•40Ct.  -•'tl     A.<t     JtSCRlBfu     FOR     ASsATlNo    Y„t 

IN     ,:V0     .M^ltiT-      JF     RAaBlT     t"»'-"^C'  TLS        S 1  "U 
4      »Aj;OA^T:,t      .-aO-lJ-     wABt...  "-t      EFFtl.T      OF 

.Aa;>    s    ATDTTlvES.     jF    FnEt^INU    A  ,2    T-.AalNti    o' 
.aalJjS    pai-tro'<tS    »N0    jF     Ixt     TE«Pi.RATu"f    UualNG 
S'^'*»-»E     JS    Yat  THR-tLTTE  S    vIaBIlIYt, 
AO-at*     T4»  Olv.      14 


i»t  :  -iaAP..Y 

.:"   »?r:e   attlARC- 


4^-lt*      tit 


,.,t  «      4Si'      4d3'-4,'3       .'       't,-s:.4, 

^.'L  -    1'    4»5:    .s   •••L    •.(.  .N-    ;,4-M  a 
0  1  < .    >c 


».^C        -:-.TAlst"     JLSIaN    4N;. 
NtCElSAR'     *-    :3T4:4    -14-    EHTT-i 
al'-     JLX3S4     AS     Y.4t     PRo'tCTI.L 
.tS'liATt-      IS     4     S'JOT     jtSl.4Nt? 

•    t    As:    pa:-t3sisi    4fcY„jL,oc^<iT 

-«S'4,     '<r"'-;Sj     A-IC      T-41IN11     OF 
AO-at*     T**  Olv.       14 


■Ht      t JNJl  1  ION* 

iC'Tf    xLi.Cvt'O 
AwOITIvt     ARt     IN. 
Y,     ►'Ruv  luE     A»4PARA. 
Fj«      The      tlPl-I- 

■l Joc. 


.! 5»"AP"> 
-t-ICA,      ANA,.Ytll 


4n.l«*    ITI 


•    tf      o«.Sr,4L      Aa'4ASGtNtS'      ANL      4  J  vC  T  1  JN     OF      THt 
c       )i    i        s'-b     jF     r.,„;»«tsT      jF     AS     t  • 't "  1  "t  N  T  A^ 
,     -r-Pta.Y/at     BlJJ:     PH0C15S1"'.    CLSTEH     CCSlUNtC 

F<lt.'L     I-..     '-Aa     iLOOu     IN    aLAS'intS     WJITABLE 
a       .v-4.      -YASiFjSiJS.  INSlA^LA'IOS      1  r.     A 


^4P; 


ul  V 


4TTH4*w(.TTES 


ISVtSri -,«TIUS     OF     TK     INFLOtNCt     OF     >.t.TSICAL 
PROPERTIES     IF     ORGANIC     LUUIDS     IAi.CO>.Oi.»    ANU 
CCl»I     on    C'lTItAL     lEAT     FLUICS    IxlLt     OUIcING    UN    A 
NIC~*^OMt     Pl'TE     J«     41HE. 

AO-at*  i>o  civ.   ^i 


A    BOuoxEYER    Containing    T«c    BOuOitl'"!!.    Rt- 
CEIvERS    t^jsECItC     I <T0    a    BHIOUf    CIxCuIT     ANU 
ALTE-tNATtL'      Ili.J"INATEU     By     T  I4t     RAOIAHUN    BE  1  NU 

SY  'OIEO. 

40. at*  *ai  uiv.   30 


•OkTS 

STBESi    si.-lA«4I!Js    In    aE-Onalyical    ►AaYENi'<si 

tORaELAYlO.  jF  CHEEP  04TA  RiTm  STRlSS  sLlAAATICN 

jAYA    Fna    a  .V    sPEClatNS. 

AD-ats  t»i  "'»•    '• 


TRAININt    AI-OXITIO" 

SIGhy    M4Y4l.a    CAHABlwIT'     OF     TmE     Na-7*f 
N4-lJft      A."      *d.4      t33«BS. 

AD-at*  714  Olv.   aa 


.1,  ■  :  J"AP4.Y 
:>:::r;oi3H 


itoc.ICI JI J' 
C3s»aiEi.    < 

4r-Jl4     33» 


i:'*i- I  JGR4P..T     ON    Co<u  lulotOC*' 

.,....,  IS      .-PASS.  S.      ■•      »4'.      ' 

•.4»'  .       •  1  iS     I      -      t  •  -"L   ■      I-  ..(- 

•    -     .4,  EI     4S.      .'-f~     ;-*-,». 'AST 


'   4f       V.4^I-ITT      3F      .4UPAN      4N1,     PAoBlT 

PRESERVE-     «•    "A»;-    FJEE4INI.    ANC    i-Aaisu    a !  T- 
,.t    '^  )St     AN-     ,4tTJS4..4LoC0$t     AS    P~0'tCTl.E     A.-1-1- 
•■.ti     ASS4-f^     OT     PRXEDoRti      INCLjJlNG     AN     iNUt- 
prs'^'ESY     4f»4^''L      JP     PlOOJ    VOLUME  . 
AO-at*    Tat  nlY.     »<> 


.F-P[,A»    ,K€      CJRYtS     OF      RATE"      4n0     BUOUU     Ou-"  i  N6 

FafEZIS-.    4S-'    YHAilN-i.     EFFECT    OF    lOntaImR    OtSIGN' 
-P-IFICATI  TS4     IS     Y-,t     YTPE     OF     ACITATluS.      S"APt     OF 
ta^ZCs     -ASS.     ETC.      lY     A     BASIC     EN01NtE'<IN»    SToU'     OF 
.Tr'4.^RA!  JRt     PPESIRYATION    PF 


■•ONOCO    JOtNTI 

j/ERlap    sieah    SThENuIm    of    F«5-oob/    Ao>4ESi»t. 
lAF-311     03  Of     SP'^tl'SENS     AS    AFFEI.YE3    OT     CFKlAlN 
PROCESS    vATIA9i.ES.        'hey    TESTEC    aT    .67.     7*.    ANC 
^»r     r     Tit     ->"     l-itAR     SYRtNGTj-    OF     AF-31     DONOtu 
JOaaT-3    ALC.AO    Ai.     Iv    SEyERAl     INCKEAStS    AS    I  nt 
BONOING    PRESlUHE     IS     INCHtAStO    FOw     SPtCltNS    •  1 TH 
BONOEn    Ovr.<LAP    SIZtS    U»    to    S.u    I'.CyES.       OTntN 
PROCESS     vATIATlJNS     4N0     IMCIR    tFFtCTS    R!."!     klOWitu 
AD-at*    311  UIV.     14 


»,; 3jaAP-Y 

f-i'T-r-Y      •.     ,-■-■'     -,---.-■,           

B,      -  2  . 

l-4"3 

AO-at*    74*                                  uiv.     l* 

••OOITtR    RKRITI 

•      Vt,l.CY»j      Lis'       j'       .Y.-ASbl'lL 

" .e, . ; 4 ' 1 .NS 

EFrCCTlvtNCJS 

JF   • .»    So':  >.    4    ;•  '-t   ifA-'-is-    . 

•-(    - ».  , 

*     ai- 

.E      -.tMI.      ANU     OtVELJP"tNl      OF      A      LOR.lt-HtPA. 
,  •  .,     •-     slTaO.tsl     BlOOC     •-PO'-taSlNo    ON  1 T     FRO" 

S,5TE-     S-tClFIC     l-'PouSt    F0«     LAJSC     VLMlLuUi 

AO-at*  7»i                        ,...    '• 

'.  '  '^ 

-,-.j^.   ,s     'najj.,-    I»E    P-ASfb    OF    otalGNt    CCN- 

sjClEAR    and    c-.l"ICA,.    co"PA"1SON. 

V'P 

•••"'.     .  .        SjeStjJENi     SoCCLSSfJ,     oPf^AYUS. 

AO-at*  077                      olv.   w 

AO-at*  7J0                        oi«.    '» 

J^-l-:|YRY 

••OTOV.UP 

■    -f       ..4.-'       .»       4.      '4       4s:       .-a-S.C 
.S      ,_  i  •      A      4-.'4.      4-..        S--44.       4S.-4.'. 

_  wt-'^E   4  1   1   vj 
..       .4      4S,      " 

> 

,o[,.,(;.'4t     ."4     ASJ    CISCOSSIJ'.S     Of     Y-t 
l..:s.4     -F     4.T!..     OF     PRoTEC'I.t     AJLi'IvlJ' 
»»'■     S-.      »F     .-.r    ^En    olOoC    CEl,     iSLoUtC    b' 

A     MSs    iSSl"s     JN    FJOu    POISOSIN^,     iSCUUuINij     The 

•vOOJ   LtvE^S.    >t-    -    "•.'t:-    >■•    ■ 

Sb ■       i' . .o,f    ' 

"   . ' 

HArYCPIAL      '^«1.S      NOTOEIb"'       TETASV.S.      „  1  >•  r^T-L"  1  A  . 

CtvCH'     Pa3T'IN    FaA.'is.      '.Si     f         f 

•  _  -  4  '  : "  *.    .  ■» 

- 

,..,'.\  .-     -.-AalYJ.     A.O    "OSSIBst        .CTASIS'S 
t'l,..'     44     ;  ,  iJ.<T     A-t     .-"tSESTEt     AS     ASPECTS 
.     V.v'i' ;   'A'l -^N     INT,     •4tTHO[S    FOR     .-Ht$E'<VAT  ICS 
-•.          •■          -a      TF-PEaAlOPt  . 

A-Yf      i"IGcL,'      ■-A.^AnYStNTEHlAt.          P.<C!>ESTS      A     -TMO- 

THYRltna      Ti-l?4.J      t.      -A      3-      --LA^*      - 

'■IfSIS     T„AY     jR-,.     POISONING    BY     A     BAlTE-IAL     t«o- 

OtHYjRO-.tNA^t      CtvE,».       P-44^v''(        4 

'.,;'-     4s, 

^   ' 

TOUY     15     AC-IOLsTAL     IN    NATURE     -     ^ -«-     " ' .""    POIENCY 

No"»t*    I.  sloou'    'y      •ia:;',4,:s.    r 

. i . ; s    --S -S    - 

\   ' 

OF     SJC-     I1<1y5     ACCOoNTS    FOf     THEI."     J«AL     10«U1'Y, 

CLlTTIOe.     ..       1,4     .  .-»,.is:st     -:•     ' 

,'  , ' .,E 

AO-at*    711                                      Olv.     1* 

A0-2t*    0*<)                               Ulv.     1* 

TlJJjt    l.l.»tL>- 

NI-5 

» 

as-ooM 


tc*«aoN  coHPouaei 


•CLsEt'IA,.      RCCaANlCi 


A      D»Vi:f      F04«      „1»'|N<,„|»H1N1.     Nv^««t-»      PY      A«SO. 


4     DtVlCC     FOR     OCCOOlNa     ONtVlN     BiNAMT     UOOL* 


•COMnUHICATlOM*    THCMT 


•cwMox  eaii^ax^oi 
« .1 


•Cl"«-M 


«  '  t  ■  I  fcl-       "AHv  - 


V  wt    t       Jt  "«*»i.( 


•t»C»l)H     l»*»«>««.9«" 


•C**«>««4  't  t 


Ar>'i»*    •«« 


•CAitSC  1  '.AU  I 


L.'  ••■•ic    "ttif  ioi»». 


> .    .t  -<  -"k ' 


.  jii;  <t»o(.»":.->    •     •••rt»<»»i»  i»  i.i»- 


,»    .  <L«',L ;  t«M  «   J»    :•  "■'-  ■"!  ■ 

>0«4S*    (IS  0"' 


«~-it«    ^. 


•C*Oai  J^ 

wi    IT    .'(i   •  .      ...I.-":."-    "'  >  ^      •■    ■ 


._,-■'»-    '«:•»  '.^*  t^t" '■•jv  .-.••'-■  •     '"•-■' 
•0-jM  »a»  »'••     ■* 


•cuv:    .t";.-|i 


*~'~if    :> . 


•  3-l«»     'i*  OUt     li 


•CM.C^.'t    »    «»«!»'H"1 


>.    -int.   '    -    ■ 


•  ^  -  J  ••     •-.  > 


»•*     *••  vt  ■♦♦•J. 


•  0-JM     '»»  ■"•• 


•CamcC* 


-    4t        ^.T    ,ri_*t    i   J4,.        ^»«^*'.-'4.         4»^         -.. 

^  .-,..,- ^- -.^  ,,^  ;»  :jt.       •«•-■.     "     »-        ■     -" 

.^    -    «i  H.    1^,  :-    v-<v/«tc    4.  ■,..■•    •■•    -'  ■ 


-4 :«<*l«l« 
-  4  • 


•^4l'        l-'t. 

DCS.*:*'   »*<  i^*ci  ♦«• 


•<;4--     CI 


rtai>..,  . ,      ..     >. 

C«>|ta|r.j.4  ,'4.1         y«        4 

4;-i«*    l.< 


l»4-  ;  :    :  -4  ' :  ...41 

S-f  •    .4.        l".  •    --■  •         -« 

»LCC» »«««.»     »>     ♦JO"       t-»i-' 

cf;'    )•    '»a*fca*'.M4i     .^   •* 


4  4    '    i     .   4        J*        4        »^»4.    '   tfv^  '•^^       t  ••   .    ' 

4--i»**;t  Ui*.  • 

f4«Ct      ••«l.'»l»     ^         -      ■'-"     "'      ■■ 


-4    *  •!*.:'  :o** 

4.     4,«^>^    rui»\jTl«    iroO»       • 

.   ■   -4-    .i  •j<ii«o<.  j»  :"«"K». 
4-.n«    ,>o  si»'     * 


C-^XIC*^    »H.».l"^    KHC1H4    •i.Cl.«w    ^j4<4-'»»    •v 
«4«t     »0J«-»«««».4     **•«     »V»»-'»     »«••     •>*"»      'O'*-^ 
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A-.f.'.  _»Al.oAI10N      AT      t480<4«TO«T      LLVtL      tWC      IN 

A'.l'.V^      A-.'^       .J-AS      '■HANS4-.ilON, 

lD-2t*    T»4  :j1«'     1» 


riU(Zi>M 

TINl 

•4f:C^ri'.      A-,^      '-A4I.4,      t44!:CT      J4      ..ONTAIN*.^      JtSlCN. 
-^ninCArMNS      !••     •-•»     '"t     'J*     4«IT4TIUN.      SM»Kt     Cf 
<4nJCS      -.44$.      frC.       1.      A      BASIC      INOlNttXINU     t  T  UC '      0' 
,,-(.,,_t"S      -14      ,.04-Tt«»t»4lu4t      P«f  SLSVATIUN     04 

bl  >o:. 

40-at*  ''•«  O"'    '* 


iTtMotnot 

4     -I  ■-,  A'   .H  UlLJ     NUL^l''OLt 
-H5ll.tn^4(?      AI4.40N14     M44C«. 

40-t«l    M*  U>>' 


POO-(Ull 

FUtL    TANKS 

SHOCK    ltfflfT4NCI 

C  <4SH-R[4I5T4NT     FJtL      T4N4S     40"      l41N     t.N«  1  Nt. 
4MC    4JU4    tS-.INt     T44,S»0«T5. 
*0-2**    17*  Ulv.       1 


1^ UNCTIONS 

T-*t     S^cJ^IOn     J4     A     TKANSCtNUtNTAL    twu4TI0N 
44I$IN<i     i  .^     *-tC     THfU'lT     04     SCATTe^lNlj    BT     4 
LltLtCTRlC      -YLlNOtX. 

*o-aM  oj)  01 V.     8 


T1tO«Y     rOH    wOM^Urt*     ..ONTHOcLEu 
bAC4     CONT40L     SYSTrNi, 
>0-2S*    >«t  blv.     IS 


AJAKllVC     ►ttO- 


fuCL>C4     ►  W4      A 


"AiNfii:   s^><:i»' niLi';i»  -^   ^■^■-^•Jt'i   4N4. 

■N     -C  :  2  '  4      -•J44TI  ■j4ri4S      O'      Ah      A  ^u  1  ^4  *  L  SUt  NL  ' 

-^'jAt       1.4-'X'A4Ct  Nt'-O.      Sl'4irN      1.3      ANv      4,4 

4S-      440-      1,      '"      1-  •,. 
AO-Jtl     •'A  -  1  •  ■      " 


^1X4)114     44UU.'tlt 


4       -« 

'-,- 

;  1 

.•« 

t»ts 

't-      • 

I i-t :  'c 

.  4 

j€ 

14 

4    r 

JN.-   1 

«  4 

1  4Bt 

-I*S 

'•1 

'^ 

•  4  0 

*t. 

w  A'4 

40 

_  1  .  . 

' .  J« 

:  1 4- 

44NV 

-<4- 

Nt'-O, 

4f 

5  ..•  I 

'  1 "". 

AO-Hl 

■»♦• 

..  1  .  . 

15Y.4A',N.,      ' 

I  ^4,      04      4      NANi,'C»" 


Ov->      4  044      4A  '  T  tMN 


4      VLF      4tCt.l«t«'>.J'>»«44T04<      iTtIC".  Ml4lT»l>. 

';«t    s»'«^-»iNi4.AT|o.  ■cT4riN  4iPt.L»   ^cwatuj 

•l"!4<i      StA'lONJ      n      4ITM.N      •      0"      -      1      "iLLltlCUNU. 
A^lIS'      IN      441NTA1N1N4     JIAN04«D      4  H  t  «Jt.  NC  1 1 1  . 

40»as«  Ml  Oil.     a 


4»«8J»4<T    P4001X4TION 

■-■t  SIAJUII'  -*  A  fKt*.«.Ni.T  KlNOlL 
i'S'E-  I -^  '  't  *»Mt*L4<;E  J4  KULtf  NOISL. 
4D<a**     131  ulv.        • 


4jtL     ..t^t     "LltAKC-l        ILlCIXOCl    «l»CT10»l»    U4 
.2     A-,C     -.^-IJi     C4    lLtCT«04>t     mC"*"!*"*. 
40-a(S    »S(  01"        '' 


NtYHOJt      34      ,.0Nvt4TI»«     »»"IUUt     40«>4»     >jt      tNLNGT. 
INt^JCIN^     S-)1.4«    lNi.«ir,      INTO    lLfl.T41L4l.     (MLM&T  , 

AO-as*  jTi  014.     ' 


4»U;'I34A4  4!3« 

^   '--v.      4  04       '  .^       4  i  .N-'t  A  '   1   --N      Jf       -WW  '   .(..>44P0»44N' 
4t'4H.E.4'  'i'iw.-4TlJS      .3\..'44Ni      P'      -JlNv      AN 

4^4,.  >4   :  ./.••   Tf.. . 


ruCL  cSLLt 

tLlCT«OCHt"ItT«» 

4     4l».r4     J4     'JC     CtL..     ..|It"4Tu«t     4  111. 
49ST44CTi      4.«J      K4T4NT4.      4W0      4      M.0>S4«>      04      'Utk 

to>a**  ••«  01  «•     ^ 


4#Jlt     CONSONPTIO* 

3*'I"174:3N      .>»      'Jtl.      -N      io«.»SJNlC      T>.4N»»04lT  J. 

4rTt4Bvj^,4r4    ST.AJlCk. 

40-aM  *•]  oix      1 


^'4';;      44TI«UC      4.«ACT^«f      Tl»TJ      1J44     -14.4.     ^«».k»V«4 
44S      .f  ^%4.L  ^. 

40-a**  OM  ^'>'    '' 


f.A,.^4';ON      J4      'Nt      -4ww04«>     41*      V^  I  '      N4  '  L "  i  4 .. 
^(•(4a|,^      .4«lAri>.      J*      r«4CTU«C      tTaiN«T-      A  Nf 
•  4;.      I.T4N41044     4-mCl.       IN      '•<      T»AN>Vl"»l      r"  1  «l  C - 
'•-N,       41T-      *tl4^t.4I<4M      Tt^p^K4T  jari. 

AO-lt*    Sit  01«.     f 


•ruCL     CONSUHPTtOM 


4JCl      J»TI41iATIJ-.  40N      iUKlHJONIC      Ti4«NS»JWT. 

>o-ass  ••«  CIV.     1 

4jtt      V»T  I4I44T  ■  J-,  rO-"      50>'1'<10NK      TK»I4S'0"T». 

*0>as9    •••  L'lY.        1 


[  ..4i^  .  T  NC  >  '      0#      *UA.«      ,T4AIN     44*C',..'«L      '  ^.-••''N*.  I S 
AS      4      -4N4M  10, -TT»t      4444lH'l"      'C      ^  A  '  [  «04.  .  /  f      '  ~t 
4eSti'4Nt»       "^      -  1  1*.*-1T4C  ,44.,     .44414144.^      Tw     C  >44C  4 
44  -4444 ' 1  OS. 
AO>IM      TM  Ul4.       1' 


•tCOlLLtSS    •I'LII 

4»»LU4T10N      3»      T-»      «1.4<.|PLH      J»      444 
.4(-.4si:,      "      4t.C01^..llJ     414^1      P4.^»el"». 

''4'i;4w    NO, 4^.      t  i^taiPACNTAc    4.40.444-. 
A0.at4  »«o  ->•■   '^ 


•«U(V.    toJCCTOUt 

'.Ai     '.;4m'4C     CCNT..I4U441 

A-^c    ;:>i.w-i:    socio  4jtLS. 
AO-IM    10*  <,'1«' 


'»4CTj«( 
I'ttL 


tCNAKICtI 


S'4t5»      :i«401l'3N     CaA^AlNt      Jf      "»40      4440     43JS 
v;4      4,.,.-'T      S'tf...  A      ,.!Tl4ATa«C      tu4wt'.  C^N^.t^- 

ir^NSi      -A4«t''   I..4'. 'aocNCNiCAt    rir4tNiN..K    I  ■» 

^441.      '40..1>4      44C      NOvl-^IAHlfb      '  .<      J>4Ut"..'lN« 

.4      it.       4-44'      D14444CTI0N      ANAC'JIS      AN     t  » W  t  L  ..  I N ' 

V     N- Jt  >'K    <  '1  <l      •»»'      "II-OUI      »>40'-<'ttN14.4 

f^,   _j,f-     «.     :oaTI,4»j     anJCIC     'J     '•'€     SO«M*4Tl 

4(';"-€N4J4  41      4      •4l4eN»:vt      N4A»w4t. 

A9.a»*  isi  :i V .    1' 


■'UCL    SCM.S 

JCALANTt     rO".      ClJ1IN»     jOuU.t      CM»l.«»     »'«C     VV.IUS 
IN     ' -"t     CLltJ'<f     "1»     »I4t44L..S     0«     '"t     »-»•     TtsTtC 

4044     -10.     't^^-ATjHl,      ViBKATlDNi      4N0     4L4"f 
4tSl  S'4N4.f  . 

40.as«  a>o  .>'••   >• 


tt4LANTS     [v4t.JATlO     4J«      T«     »«U'U$tU     M I  Sn 
'C»»t4ATj«[     1175     41     S(4t.4NT     StC  1  r  K«T  lUH 

Nlt-t-«»"ll  I  .        -IltH     TlP<4t"»TU«l     KClI»T»l4Ct> 
ATMtJlON.     T~lt""41.     S-0C4     4>«J    C0>4P»TI»1LI  IT     T«.»1J. 

AO-as*  aji  oi«.    14 


3tTt4>4I  44TI  J-.     3»     T.4t     FHT41C4L     »'<OI*t.)>  1  1 1»    t* 
T.4I340V.     '»"     5TNT.4CTIC     "J»4»t«     "iriBK  ICATtO 
'iLLiTS      J«^     «04      t(.4l.IN4     T,4f       |4(TtS«»t     fUtL 
T4N45      ON     N-14      4l«n.44«l. 
O-aS*     IJT  QI>.       14 


■"'^OBLlNS     in    OlF^tKtNl  1*1.     litO"LTKiT.     ANALTSIS 
4NC     •aoBABILITTt     THC    4STMFT0TIC    Df^Avlut^    Of 

pt«o«A«ii.iTi's  4N0  4  sci  tiw>i.cii  vmiof  Of 

T4U»t"l»'4    T^tOKtMS. 

40-as*  s««  uiv-   19 


SOLUTION    or     CtHlAlN    nONCINC.**    OlFFtKtNTlai. 
[OUATIONS    ^T     ttXICS    OF     tX'OXtNTUi.    Fut4CTI0N4. 

*o-a*«  ?«i  uiv.   19 


T.4£      SOtJTiON      TO      TM€      FffOtlLEN     OF      ASAlbNlN^ 
-1SI-44L'    Ftll-lTi    TO     TMC     4£F»««TIN«    STkTLX    F044 
wlN£4»LT    tC*««»«Lt    FJttCtlOhS    IS    CONSIUtMCD. 
LINE44     •MO-,4»44>4IN«     TtCM4lOJtS     »«t    JStU     Ih    t)4Tl«- 
"1N1.K1    NINI-AL    "EI^rtT    v»LUt5. 
A0-aS6    74}  OIV.     It 


FUSCLtStS 

shcltchs 

FEASlDlLlTT      JF      4IKCII4FT      Fu>eL4lALS     4»     C>4t.NM.hCT 
S'4ClTCRS     Im    **CT1C     KtSIONS. 

4D-as*  sis  oiv.     1 


••*O0t.INIJ4l 

Tit     Tf4»SM4TJ«e     JCFCnOCNCC     of     TmC    4LI«0- 
"46NETIC     •4ALL     tFFtCT    Of     FOt.TC«TS  I  ALL  INt     t*DULl4 
NIUN     IS    PattENTlU. 

ko-as*  0)1  oiv.  as 


••M.XICS 

34      T«t      STtA.iT-tT4Te      JTNA4.ICS      jF      if  i¥.t*. 
IaALAIICS. 

Ao-ass  IS*  i^iv.     1 


SINSLE     C'TSTal     .4aO»T-    ^Xi    tL4>Tlc    CUNST»NT>    OF 
04     4T     0     CI       JLTK4J041C     POCSl-tCHO     TLC"NIuyl. 

AO-a«s  »a»  OIV.  29 


••M.LIU"    COMPOUNDS 

*     STyuT     TF      IM-V     ANO     II-WI     CO»4POUNUS     ilTr- 
44I4E      EAUTH      \CTlVATa44$,  I4CT-OOS      v^F     P»4LPA«IN«4 

..OST    CUTjTAlS    OO^kJ    8*     fHCH44AL    CIFFJSION     4444. 
P»t  SS-SlNT-t4IN.     TFCiNIUOtSl     O'TUAt    ANK    iLltTBI- 
CAl     lEASuKE'tNTS. 

Ao-as*  ai*  uiv*  at 


P-N     Jy44CTI0N     F0.444AT1JN     IN     1>A-WAAS     STSTtP    BY 
SOLVENT    OOP! 411     ElECTHICAL    CnAF At TL» liAT ICN    ANC 
Z044C     •40Vt"4€NT,        •CTTI44*    ANC    iO**r     PASSING     IN    TMj 
C4-SIC     5T<T4,4|     <AP|JI(    Oi'Otl'ION    OF     SI     (N    TMl 
$I-tIC     STST^N. 
AO-aM    •>«  01 V.    29 


••UWS    TMCOAT 

A    SOLUTION    O'    T.4t    SnAl4N04i    StlTC-IN*    »APt. 
AOpIM    »«J  DiV.     19 

A     LINIT     T.4tjn[.i4    JN     Tut    CO«t     OF     A4i    tLUHO"' 

Ao-ass  •*?  01 v>   92 


••WMA    COUNTtm 

P40T0TTP4      Nt.uT40  4-&ANPA      KAT      FlW-T      lN$TMU44t.hT 
FOF     A    LJOAH     PKOOt     FJ»    CONST ITOtNT     ANALIIIS     Of 
LJ4.A4     SU«F4'!t. 

Ao-as*  MS  oiv.  >o 


•»*itll'4« 

t.Pt41^..T4L      OATA      4440     OltCUtSlONS     U4      TMf 
"e-.4..H«4      OF      4CT1JN     OF      P«oTECTI.l      A4>01UVl». 
4t''44'lJN»       f      T-IF      «tr      •LOOC      CELt      14CKKLC     «» 
'•••:;    44      A    ,0      T.,4.IN^,       ANU     PCISISlE      NlC'.AJ.lSNl 
^4      'Jei/t-'.AA      INjt^4»      A4t      •••4t»rN't-      44      4SPttT> 
.'      4.      :.V4  i'  |-,4T  I  ON      INTj     «lT-OCt      4  J«      »4>l  S  f  "  •  A  T  I  ON 
J4       .^3,'-      4'      ^-^      TrNPt4AT04l. 
AD-aS*     TSl  014.       1» 


J'      04M;      PilOClSift     '04.      tU«      't"4>t«41uPt 

44HC4,AI|0N      •-.K"      014Ft»      OT      Fit  1  .<  4      w« 
•.Z       I-      4-AT      j4Mir      l4»'-41Q<:'If  >      A»t      SfA- 


fucl  TA4ais 

1TaNOA«3    CVALJ4I1044     IltTt    F0«     1NT1.1444AL     FutL 
TAN4      tEAcA-.'^.         Ttil     miHOoS     F  0»     T"€«"AL     «OPTO«f 
P40Pe4Ti^,     OF     -14-     rl44Pt«ATu44C     tt-ALANTS    ANO     TMt 
0eTt4»INAT; ->     jt     4JCL     I«'««$IO"    LFFECTi    0*     "« 
TENSILE     »T4f.««I-     4>40    ELJ»4*ATI04i    OF    CONVtNT  I  ONAL 
S?AL ANTS. 

AO.a*«  a>i  oiv.   14 


SEALANTS     [VALJATIO     F  J«      TMC     P«uPUSlU     "  1  •H 
te.P(aATt/^(     ilTt    41     SCAlANT     ffClFICATlmi 

I  41l-S-»»01  1  .         -I'i'^     Tf44Pt«ATOPe     NE»I»TANCE. 
AOrttSlON.       T-.t««AL      »'40CK      A440     C  0"PA  T  1  U  1  L  I  T  T      TL»IS. 

AO-aM    i3i  Plv.     14 


cmssiow 

THE    OOt€     KAIt     IN    AIK    DUt     TO    TnC    « Au luAC T 1 V  I TT 
INCOCEO     IN    T-lt     SOIL    BT     «llul«ONS    fAJP    POINT 
»4toT<«ON     S'voact     I""    T-iC     AIPOSPMtPE     IS     TxtATEO. 
AO.aS«    T>S  01 >•     '0 


••AMMA    KAT    S^CTKA 

4     OoALITr.CONT«OL    TI(;m4<I0UI     FOP    >4A  IN  I  A ININI. 
THE     1NSTRIP4»ST     STASILITT     OF     A     6AMNA-MAT 
SCINTILLATIT.     »PtC  T«0"4I  T  t  •    '  0«     EATENUtO    PEHIOOS 
OF     TIi«E. 
AD-aS*    Til  OIV.     20 

••AMMA    HAT    S^CTHOMCTUS 

A     OUALI  Tv-CONTaOt     TLLMNlUut     Fw4(     PA  1  N  I  A  I  *il*«44 
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C  .%>  •     -■        .       --.     .t.^'       -.U'j«lC»l.    't»- 

>*«  ■  ^ :  *t  ■    <'L».«'^    ' -"t   »j*»*tt'    »v«»*ci   i.«*'»(.t 
cucxicitT    ciMrricitiiT  suLi»-suLis  Aomsiu* 


—      ,j     ^  ,        s     •-•      .Hi.N    •MO    C0<»t'»WCT10M    J» 
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tt    !5<»lI4'I3s 
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•*.  ,  ^f      •••■      «'1'l"l 


.  ^^    '44  ,4. 
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40-1**      U1 
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40.J««     •>• 


40-a**  149 


'-•«    :4t :   L.4 '  I  jn    j4    ' f 


.  ■       *4  \-  '  ^•»d  1st 

^4      *l*  4     •^4T»#«i>l  I'- 


>eLtv.rk.u   4Mi  iCwA* 


«     ......  ,.«.«4»    CO«€»'l»'    •*"    »•'»«■€    »•*- 

.      i-H.tC''«vyf     'M»»"104,1C     |,v*f«t«Tt.». 


••      .      4.       r        .<:iiJ^»      4««,      H,Hf4^l      .1444.  -t*-  >•  I    ;  4 
-it*      441  I>1<*         * 


-oi;*:".    -«t't«»«l«'«'104i   jtK«|»l<w  «.ttcti>««4«. 
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45-14*     It-  OIV.        < 


»f^i4-.     4tt*TC0     TO    «4#»1>».     •«.JUt»'-     *«U 

•n»i»t3N  •y:4i»«i<i4tio4<  jeiCNUii**.  i,.n.t«o4>»»>4t.Tu 


M-l« 


4--I14      ti* 


-^  '  •4U4I  i  J4»«      ^l*».4Tlj'.. 
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"fOi4Tt»   vi'tncJ   '••-      -   -   '■" 
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,^«:.4-f  S'-'.k.t      C4»iTti_j      04      4t 


40-l>*     >10 


-.■t'       4,^^:*-.      t4'lC^LS      ^N      .    14^  -AC  *   .  ^•»      J»       il.C4 
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ur     Sje(i4j   .•«     4J«      iM      IN     5T»'IS1K4L     UUiLiTt     C ON- 

40-at«  i»»  ^'*-   " 


t.4^i<.C  5H4t.-  n  ,a    CJJIS.     I^WHOVfC     «sr>t>-TuTic 
4D-Jt»    'S*  l-'"  •       • 
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rt««-,i-'      S      J4      ^44at      444''».I»|      "tv^itl      TMttv4^ 
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*o>aM  aoi  uiv'   i« 


TMf  0«Y 

EFFECT       ^J'      I  ^f  HEw  ISIO'lS      IN      THE'N441N1j     04 
SYM.4ET4IC4t      iVrtgSCJrE    0^     ITS     "OTiON. 

>o-at«  *os  Di«'    w 


•  TKOKOPfl 
T«»CKIN« 

IPPLU"  -4T.<E"4TICS      4N0      N[CM»NlL>      l»t.LttttU 
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"USUtSI     :«lC  Jt4''l  JN^     J'     "ISSILIJ    14V1NG 
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40-a(9    »*1  LI..     14 


••UIOCO    KIlalLl     •4KH(M>« 

•  kmim   otvICIi 


47. it*      tlO 


SA^-fl4,E       ..4_:t*i 


. ; _  t '  . -N     ,s     .-t 4SC     --f-  :^  ■ 

t?i   .  •  v-'.t'J   ■••■'  4'r»   4tt.    •- 

..ftM-'       44I14.„-      4l«4       ,N^4t4>t. 

.f    «r    f    4-::      •  ~f    .4tt»t    .5    -■:- 

.,    »-     t.  ;^    "-l     •"«-"     .4ir4iljN 

,t  44  . 


w4S 


to. at*   iTi 
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ir-it*    1,1  .  .  •  ■    IK 


S1l.Ir-4TtTE     44-     S*Ft     JCvKt. 
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*      «I»H,f  <4'  1^41.      ■400CL     40"      4      e4i.i.ISTll.      «0<Nt' 
i-!T4BLC      rj4      PMO<J«4^4tlN«*      ON     4      tI«lT4U      C^^ftTuTLK. 
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4     DtJTt'l    M     OMOE-lXlHlCED    COLLAStN    DtFtLT     IN 

l..<.r4IMt<7S     0E>I6NtD  To     ELiXlOATt      40UNL     HtALlNO 
P40CESS£.a. 

AO-a**  o>o  OIV.   16 


■  : -♦   ;'N44ict 

44         .  o^      I      .       ■    <t       4-.4^'M^      ,14      SP-J"*      -tXt. 

;i(. •.«;.»••  »    't>    4   P41    4|    •.',.    .:>M..  «;-•-». 

V04TIV1     J»      \       -      -A^'J      ;.'.      4      .•'!,     -Iki      -N      t4t- 
OF     THf      Ij      t      ."•  .      41        .  ;  -t.-.S  I  -  Ni  . 

to-at*   iTi  ....   -4 


JlHt.l    :Yi      jF      4JJL5T.tNl        :  ■>      S-4..      ...NFlNt. 

t»LjPl.         •4-,,t-%      JF      EF4lC'l«t      Pt4.J«-4N<r       j4 
OV'S      J  54      »■.  t      J      l'4fNl       'c      CilNF;-,!!        j"  .A.,* 

..-,       .,.  s..   »  f   .JH      M.t.'.'N      C^      4|..,..NNt..      «.-v4iN6 

;•..,•',.  •.      ,.-*.     •.>4S     4.«'      4.    ,F|_;tNC'      .Ni.. 


StLtCtl    )-l.       lNt'-«.T4!Nf  •      N.       4N1.      »  4  4  |  N  I  N«     »^ 

•4rTi;    «t»^4E    Jv'-.       41.. -I.N    ~»     j'-li>    t. 

••       •    .-       t       I   ■   -f   ^        IS      4.4<..«.  it       4FtL"tNCl». 

'--J»4      i.-  '  i..       1» 

P'I'KIPl'j         '      .l.'.'"-'-      4St       ...t.l.'tN'      .1'- 
.f4F4ENCC      •"      •-      ^"'^      •      i-'f"*      '  "^      *^4^"4.  P»N4i,l. 

"'NT     »N3    LE4.fi-!''     it  J-P-'^l'-'f "'-     '>•     P*"'->J<-- 
■|lN-CE'lI4^-.      ■«4S4..l"f  N'  .       -'-*''**'■■""*'■.*'■':*", 

'l^si.>H-,t;;4»i- 

»~-Jtt     »14 


■•ulOCO    PlttlLO 
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.J'-I^S      J.       \      -.'MJSLJPIC      StsVOS»!T(.     oSiNG     NlNl- 


lAT    HtSltTtXT    tU.07a 
DTHt'<IC$ 


TtNSIi.F  • 

"ir.  .-5TO.S  , 
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:N      4,     CN.4I    4F-1..NIT10N      S'S'f      IS      >TO0Itl..4 

40-2M    Xf  0IV4       7  ^ 


•  lkl.J"lNl7IiM    PVOjCCTlUt 
FU«J 

•'      'ibi      4tC'44Nlt»L      TINC     Foil      FOX      '414      iLLOdl- 
N441SU      S.<FwL     FJ«      Jit      IN     •  I  FW     •«)•  T  A*  . 
40-1*4    •7*  Olv.     22 


•  I"«"O«<II4TI0N 

t.A-.A'IOS     OF      F0SH4T4      FicLtD     H  .      70>.»»t«Sl> 
.FCCINE      T--4TJ<ir'      lsT4ACot4N».0OS      I  NOt  01.4  T  I  QFl     4411; 
lN.-4t4Tl.,Si      jt.El.W'tNT     4NI;     [V«l.O»TION     Of     LlVt 
'JL44ES14      44CCINt      IL«%-I.l»t      VFCClNt      STH4INI      4FiC 
4^.    TINE     u5l     J»     LVS     IN     1»00     Pt«$ONSl     StSf'I^alOMr 
.4'CINATIDS     Jf     «AS     UMIdlTlNft     >     P0TtNTl4(.     FOX 
"AS»     At4u-,CSIC      VACCINATION     tiTH     ^VS     ANtI     AS     4 
Sl-OtAN'      F:14      'U   X.'''4lC4l.      •EAPONS- 

Ao-a**    ***  Olv.       3 


•  tNlLASTIC    KATTtRIN* 

T-«t0PltS    V     INtLASTlC     "OLtCULAB     COLLISIONS 
vAStS.        C<0?S-StCTI JNS     ANO     T4ANSIT10N    PKOSA- 
blLlTIES     F  )4      IvOlVlJOAL     VlORATlONAi.     ANU     ROTA- 
TIONAL   EACITATIONSl     C  OKNEUA  T  I  OF.    OF    HtLAAATlON 
TI44tS    ANO    arACTION    «ATts    TO    TRANSITION 
P»08A»|L1TI4S. 
AO-l**    410  Olv.     23 


•  INCauAUITKI 

A     2'io'^f    PROWLEN    of     CLASSICAL    ClEC  TKODVNAHl  CS I 
T^+t      JSE-0I'4€N510HA|.     CAS4. 

Ao-a*!  *«i  oiv.  2S 


PHOPtRTItb    OF     SOlJTUNS     OF     ABSTxACT     oIFFtNtN- 
TIAL     INf-llALITlf  S. 
A0-2«l    ••*  01V4     IS 


A      LI4IT      T-ICJ'4E44     -IN      T «!     C  CWfe      CF      AN     LLOHC^T. 

40-2«l    •*?  Olv.    ]2 


■-€. 


•-.V'SFi     J*     >'»Tt«»     i.j~'4islN.    •44     411- 
N..4      4Nr      41''      S.'4-.»«.S      041044.  S-?      S'ST.<41iL- 

t      4-  •4T--,(  s'-«-w'^  t-tt'4w.Cl      ■E4:';.4.S      -4      T-l 

-F--.         4'1'C-      •-U-'      -0NP14"      4      ■••I.IOVyStT      P4„.-tSt: 
-f-..4s;^4      4  -■«      4S.J"i.      "4i-4'lJN. 

4S-j*4   >«a  1-114.    ic 


'4      4Sw      ■'04A'l->N4t      S'l  C  '  "  4      OF      Jl^'t-FTIO      4Nt 
oN0t-"4A't'      iH-'L      .lAtlDeSl      .I^"4':0NAt      SPtCTFA 
0»     0I4C4-.4   1'I      -C'tSw   !C  JL»"      F-jNCA-4tN'4til      "OLtC- 
y(.44      4T4^C'      .<€   I       S'.Ll.      M-4St      SPfClFA      ^      .4t  T  -  T ,. 

is'    s:.'-   »-«'<:oC4' 

40-2*4     S4|  11.-^4 


»'Ef- 

4--t-4P4t-       4  T  4-r     4S_   !  4  4  T   1  wS      ..* 
-•      4        .(   ■,      r'44->I    '   V'N*.   4'        .'       b'lll 

40-I44     444  -i4.     I' 


""0401T4T1C     ••tiKlMt 

.t4^S      l.lw^4'l~      44      4     •44I1414I.      F  J4      >t>l>4i  4 1  ,  St 

~4.S       -4-  -e    'l44.1S!44.,       TrU       ...04C4-4I1C        llKtSu'-       CF 

.     s,      :.^;s'444      >*      4T-4-.      WL444' 
4"-l*4     •»»  CI.'      ^1 


•  liwoNOkOIr 


TjaslH      44^1.04      '40SA1C      »l«OS      ANTIvaIN     ANC     KA, 
4STIJ0J1L4'      _1»"'T-14.'<1A      I0401C     A  N^     ANTlbOOlLii 
4S'      )4CTL4Mt     CELL     44LL    F»AG"INT     4ST1(4«.N    4Nt 
4S»1jJ'^1l4      ■•'<E''4II(0     44,0      S  7  OO  I  E  C     DT      T  >»      FH'OXtS* 
:ts'      -48tLtl4''      TCCSSlOut.  i40UI»lCAT10NS      IN     T  Hf 

4_j04tSCls:F     4>;tA4KTt4     F  0«     "O*  t     EFFICIENT 
•4€4SJ4F.«fcsT4. 
40-a*4     >2l  Dlv.     14 


IT 


•  H»tCTIO«H 

A     PXOPOSeo    NOCLCAH    dtACTOR    PLANT     LONLtPT     F o« 
THt     PnSSlN^t     STERILUATIOFI    OF     SEfA..!    CONTAlslNC 
P4T.1jat.NS     JTILUIN'4    SIH0L7ANCOOS     HtAt     ANC 
«Anl»TiON    44    TiC    9ASIC    CRITERIA. 
AO-2**    431  UIV.        ] 


""»t4*XIC    N4VIMTI94I 

44=1 :  RtCf  :f  •> 


*•€       :*':i'IJSi     F  j4      j^j4AS-C       TI4IJS.J     Mt-Cl4LH. 
A0-2t4     441  -'■•        " 


•l<<F<O4|Ot0«T 

TUT     HtTHOOl 

Tj4sl>'  "-L04  "OJAIC  ViROS  ANll.4tN  A4<:  HAnSiT 

4s'i -lO-'ii-S'    j;»'47.4».'«i4    ro'oiD   an^   antibocils. 

4S'       )4C'-L41«t      sEtL      'ALL     FRA&MtN'      4  S  T  |  !.«.  N     ANU 
4'.-l  iC"-!t.4     "4EP4Rfo     AHO     STuOItC    04     TMl    Fli'CWES. 
r..4     ^Aj---!4'i     Tf-I^IOOt'        NODIFICATIONS     IN    THE 
' -orJTSCLNC'     •OL441-41T1.4    FOR    "O*  L    fFFKlENT 
Nf  ASjRt  '4LS'4. 
AO-a**    321  Olv.     14 


N^OAitCt 

"   ',4^   :  'Pt.4SCt  JF  KISTONS.   ST«IPS  AHO  XlNCS 
uS   4,   .'•,F|',"E-'   LJ4.4  Hl:,10  C'LlNONICAL  •AFFLC4 

sam:    r'".i4i.s  »No  CAtcjLAT  IONS. 

AO-2**     JJS  Olv.     >0 


,    „j.      ,4.[,-4NCe      ->F      A4      ANTENNA      OtTL«"lNtJ 

4414    4    .4.N,;«j«    JF     I-.REt    SCATTERING    AN4-L1TU01 

»E4S.|4ENLS'4' 

A0'-2**    T*0  Olv^        4 


•  IWOAHATtON    THIMt 

740  classcs  of  cjoes  fo»<   i" 

C044.<jNICATI')N    LrFICIt>«CT4 
AO-2**    sot  Olv.       * 


R0V1NI4    FtXMALA 


T-4t     RATE     JF      Il^rOKMATlON      THANS-lsSlON     T44K0OI4F' 
Sv*4"eTRK     CiASNtL4. 
AO-2**    AOS  OIV.        8 


•INfRARCO    OCC07I 
lOCNTirtCATION 

APPLICATION     JF    KtCOONlTloN    ThlO»4T     To    PISSIlE 
nrsTIrUiTION     ANO    JtCOT     '51iC"I''IN4T10M     ''PTIPLIP 
UECl  ilON    •*  :  IN0A.4IES. 
AD-2**    S>t  Oiv.     12 


■  INfRAKtO    OCTtCTMt 

FIRIN*   CR*0*    INOICATOKl 

-)CSI1.4     STJOT     UP     A    RLFLtCIlN*    lON€     INFRAWtU 
SCORING    M€TH00  4 
AO-2**    *17  Olv.     22 


•"PtASONlC    PwOl 


40-244     40* 


4.      4'jo4      jF       '-l      —I'fi^-i^      F^w.      PF 

I  jR  r  s . 


^V       •'".      J*      tJFTlONS      >      BOLNtA-*      -ATtR      AT 

-■:':"4^       4'>'       4       4       4t.4N444       -ll4^.*.t. 

40-1*4    414  Olv.        1 


""Pt  4  SON  I  CI 


.,4     -T  -'L4>  JN  K 


4 1  NOf  <I  S 

-:5T      J4      4lPo4T4      JS      STMOCIU-FL      S4NU4lLHt      Pl4S- 
'If      wA'4|S4T4S.       AN".      400O-*ASt      4|RLRAFT      LOKPL'SLNTS 
4v4I-4eLt     4T     "4E     '0H£4T    PROOUCTS     LABOHATORTt 
SAT ; SOS     i '      1 1 4-0N4 I  4. 
A0-2*4     241  t-'V-     '• 

IvOti      4»4Tl"     f  ■>■<      INTLR-XAMaE      INSTKOfltNTAl  lOF 
L4T4      4£3y<;'T0S      PNO4RA-      tACMANGE. 

A0-2*4    >41  Olv.     42 

CtASSlFlCF' i  JN     4,0     CJOINU     4V5TE"     4  OP     4041..0 


•  INTRAKtO    MIItTIOM 

I <FRAKEJ     4NO     OLTXAvIJlET     »ACR»R0UN0     NAOIA- 
TIOi    DATA     jITilVf    JT     XtANS    OF     P| ii-AL 1 1 TOOt 
eiLL30N-oT'4SL     AJTIKATIC     PRO<»RAP"tD    RAOIUXtTlR 
STSTt". 
A0.2*9    40S  OIV.        1 


•iNTRARtO    RAniATION 
A»$ORPTION 

4TJ0V     OF-     INFKARIJ    AbSORPTloN     oF     RATlh    VArv" 
bEmI  4D     INCI-ltNT     SMOCR     aAvtS. 
A0-a*5    *70  Olv.     2S 


^  i      *  -  .  -r^ 


OIF      iWT 


.      \      "*«n*">*_1-       *4*«-^»'S.       .^.^♦■I 

•€•1    i"«'-c^ ; /». ;•      •-<»». (»Lt    v*»    . 


i'y;     '•)  Iff  ■^  « '  »    «    *">»«#».     ,  »•  I  -     ./•». 
*0-l««    fell  J,,  .     V. 


40-l«*      t>«  Jt'-  * 


I    *-  -■     as      ' '   ■  •     •■_  *•  ^^  ■**««Cl     »  .  *'.  ^  •'  -t.  ' 


■_     ^^     -,     •-»     f -ott  r --: -K -"fci -*!•». 
Ul«.     IS 


T'tm      V.  t   «*lLw*TI<><    0»     M'tLLi'*.      "AcIo     T«4*. 
1  ••*    .   n    *•«  •  •  •  1 1. 


k->-i«4   4ii  01**    1*  A'^-ii*    4^  uiv.      • 


0      .*,»"*< 


4^.i««       ■>%• 


\f    -Qy      V      f»«c     L*4rH*S     4T-.     i---f  - 


':>! 


•     -  i  44      I  '  I 


■  4.C    '•4J<s«  ;  tii  X* 


*o-ial   4*1 


•  :*'f  4*1  •€•*;« 


.'.I-     ***^4-'  10«.    CtLw. 


01  v<     Xt 


4?-JM     1»1  0I».        ^ 


4:  ^Noi'^^cvrc   ar  i*w««4*<Ki 

43-144     |T1  Ui«>        4 


4;>»o»*»^4:,    •«^4«4*;.M 

4     »T4T|»»K«t     t'^*      >•       •-•• 
*''-lt4      ''Vi  Ql«>         • 


40-144    1.1  Oi*«     I'  «»-.*»•*{  >ha.  ;  ■**    •  -^     «»«*_  •       ■"    - 

4-^-i««      1T>  1.-.  i 

,-«f    .,'.  .  ..      ^*4T!0*     »0«     a.O»>      IN,      kHC&(4     4» 

«.j,     w  ^.rf  4  «  ■     -P      *■«        #Vv     •OO-     '^J»     T>*«»     ***-'  oiJ^l 

4  ^O ^      'I  '•^*  4  •  '  ,  ^  t 

*0-2ft«     ••*  ■>'••     *'  -^     -*       ■•     '     ■  '        "*"  ^       -o     '         ^*"-i^ 

s  i-      ■••,  --^•-•.       ♦      »■*-(      '4-' 

40.i«»     4«4 

•  i«i't4^»4».^;:   :o<««)w"»)« 


'  •£      4v*.-       i*"     ■*4lI*»IO- 


•      M«l<^4     *' 

,»  ».  .        -  %.  I  » 

4^/*.l 

,.         ,         •      --^s*-*'      k^     '      -•■•» 

»%,      »-^«    •■- 

» 'I 

•   N  '.^     »   .          >.  .          -     •  -,     .          -tt      .    •     .    . 

«^-i«4     ft«0 

•  I  »•  t  r  •  •  I  >•< 


*0-it«     •«! 


»  ,     I-  '     "H  •  ' 


•r-lt*    •li 


•3-1**    >'» 


•1  J>»Tt»-<«C 


•0-l««    •*) 


'■«     Mtt  .IT    ult'*l»UT10H    a»     T"»     -•M^        •     »«  • 


•O-i**     I*« 


....     t 


•  laTtaa*).   Cdui'iaa* 


t*«    . . »'  ^t  - 


•-     ...     MU. 


•  <4      t  -t  .  .   .t 


•in.   "v*-*! 

'Hf      V.44      .t^C***^. 


JXT  •  LTT 


»^.-l>      '^»      a'^'i- 


W3-J«*    MO  ..  "  '        > 


t«*«.M'l'N    »*     •-IJ1»    •■•I- 

«r  I     -1  A  ....'  1*4, 

^? - it^    * }*  Ulv.       I 


•  3-4M     1^^ 


tO~l»t    (4* 


M-M 


•0-lt>     •«) 


44* 

*»  • 

'  ,  •»♦ 

•  4' 

*.■ 

»0- 

1*4     4»0 

■  4^ 

»-t  "F  TH^l.,^        .  N       5" 

f  ' 

't- 

•  ;      '.-i      ••t4T«f '  T 

'H« 

-  I  w  1  '*"■      SIT^*''  I 

-»i 


•  ^^       T  A^ta  I  ..  .. 


Sort. i .*, 


»    •_   jr't«-i'ii    "-ti"    i-' 


•9-a**  0*1  ^i>.  '^ 


A     S'jo>      1*      .11-.  »'«C     11-»1     CO">'JU-.ub     IIT" 

-IS'     C«'>'«,>     -O^fJ  B*     fHr"».4L     Cl^F.jsION     *'At. 

p<r  s>-SI   >'r<i>.^     TeCHNIgutS'      O^'^K*!.     »~tl     tLtt'"!- 

. ».    *r  As.^f^r'^c'.T  J. 

AS-I««     II*  UIV.     29  > 

.<  Jf"     *SC  iLw  »  '3rt  . 

•O-l**    >»0  Olv.    ii 


tS-l»*     ^*I 


...A,  -a^a"-      s^^:-»'    -iic-iJi"    ''   •lii**''- 

...       .   .  A-S  . 


«.«»0«»'0«-.    «9,.I»w«'<' 


tO-I**   *II 


P^lACIPtLS     OF     LAitHS. 
l.l«.     '9 


•Cr     '^     .li."-'"l«t     !'»     »»»L1C»U1LIIT     TO     IK     THiNi- 
-IS5I0S     J»     'JMt.«lNT     LlG^T. 

>o-a**  *<>i  ui«.     a 


.1*1 tON    ^LANC* 
OCtltN 


*o-a«t  M*  01  >. 


A     TmKlE     ^Iml^SIJ.«*l     4NALTS15     i&    CUNl/uCTk..    ^N 
SJ^.At.«iCa     ^'.TluATtJ     CAWlTies. 
AO-at*    lit  OIV.        4 


S-t*OOA     P^TTl'^NS     JF     T.^ftULt'^T     *1n     uATlRS     l.u 
»sr     ^.2     "U'S     i-IC".     lLL.JiTK»TIHG    tFFlCI*    Of 
TjBSjLC^vt      tPO).    FRJP*r,4TI0N    or     L1&*.T. 
A0-2M    0«*  DIV.    ^^ 


I  ^vtST  I  i4TIo<    0*     THt     TMtUWT     Of     >C*T1tRIHtA 
0»     tLtCTPt-l-«4i«<tTIC     RADIATION    BT     LONG    PAKTIAU.' 
A^SaHBIiAvA    CLlNOt'l. 
A0>2**    ass  UIV.    <<> 


•kIkHT    COHMlMieATiON    trtTIM 

Sj^f*    L  IN  .-L*ISTA  ACf     CCWONICAT  I  JN4     »iTH 
i»iC£SHIHS    -     TkAMJlATIOK    OiSH. 
AO-IM    *11  Dlv.       5 


A     BCAn     AAtrCUlIM.     or     4T0X     LtNO'x     'Ak     LONilKUC- 

TCC     TO    0£T£n<I,t     ITi     APPLICAelLITT     TO     Tnt     TuANS- 
*<IJ5I0N    jF     -UHu'U.NT     LI&r.T. 
*0-2t*    »«1  DW.       • 


A    .      A  „ 

tr  «  i> A ' 


tS-tH    *1? 


'AS-AB^l       ;'il'«L       :J"»^'1».  >V">.t 

■      S.<J«.'     •o-<s:'.>"     f*'*     •■"•..'Sli' 

-_s:i..    -»'»   ►-!»€•■'•■:-•••    »-. 

^  A*  A  .  :  "*N. 


HAA      ■0\J«lO«AT      ^AVlM 


oCT:'0"      F^^      a      ^A^t4     C0...AUni:C4T  1  JN      $T5Tt.M. 

AO-at*  *»*  cu.     > 

•4JIU»<.<I«««     »tTt» 

HUMAN    (N«TN(C«I«* 

^AoSC"      *^t*      ri»e*»*lAT  ION     ANC     C-^tC^UOl  .  ..tMAlCAt 

«^>..:'MN     ^'"J"!     ON     1iJ'"A^     FACTOB5. 
AD-at9    •••  CI>.     12 


0'»t«4TI<'5    •HIWClI'LCi    OF     A    >"HOTU«Al.'««.IOtLttT»lL 
L»CTtCTO«     FJ1     A     lAS£.i4     CC^WNICATI  on     ST&TLH. 

AO-aM   *>«  OIV.      9 


S3L10     STATE     S     *"«U     I     dANU    LlTTtKS    t»wLOTlNti 
'N     JJNCTiT.S. 
AO-aM     1ST  Dlv.        a 


'  ,1     r        t     A  • 
A^-li>     *>I 


A.    i-jv    j»    '"i    '   r.-tN»io~»^  1  ■ 
N      A    .  ;  -ic  j^A»    :  .L  iN_f  ■» . 


.,.PaAa-'  .A-:-.A.      F^-f      ^4      A      Ta.>-^-A>i 

S  .     _  ;    •'  AS^      -t^^.i'^N'A^      .-l.'tS. 

AS-Jt*     111  01».        » 


'•.««. '*w      INVl  >'  :«aT  ION      3»      .^CA 
■.A_^'       >Trt(A«^lN<_      "^A-l        ;.. 

4-t»    ;s   jiiOiH-- 


S»Ff 

i  NA« 


A      StAnC-     F  0«      »D«^      AHJiAAi.  1L4      IN     ►•B     »T      AN 
■-•A'      Tt^-..IVL:t..  I  >Tf||.<«rTAT10»«     Of     UATA     ••<V,»tt 

*»Ar  I   iOOU*. 

AO-IB*    At*  Olv.    29 


•«.IA0     C0M»OUNO< 


•CINCA*    mOMA'OtlN* 

T"»E     SOLJ'IO'A     TO  fHt     HMOoLt"    Of     A&>luiHIN« 

•■ININAL     pFItHT^     TO  TrtC     >CPARATINu     STSTln    f^ft 

LlNCAlLT     SCaAAOLC  FuWCIIOhJ     IS    t  ONS 1  ULxEC . 

LiNCAA      F„-)  , TAMPING  TCCH-^IOuCS     A«L      JSLU      IN     OtTtR- 
"INHd     "InMal     Atl-ArtT    v*l.Uti. 
AO-aM    T*)  01v>    15 


A3-]**      lt« 


.  i. 


jt  •(■«■,».;  vN     "»*     tmc     ..C  a  • -ta  ANJFe  rt     ^s>fF- 
»trt'--.'S     ■    .     ..."t-Si'lC      '  jB«     F^0»1     -F     A     .A»L> 
.H.  Sa"     S  j.«CC  . 


»XJT|^'      -^      <■-      ••;^>      >      OJ>.N„A..      ^.'t' 
AO-it*    ♦IS  OK.        • 


T-ca.<«c    Ncco'A'^siTioN   o»    llac   A^iut.    IN   vAKicuiaciauc'ICO  ftAICi 

INV  I  AON.H.NTS.  EA'n.rtlMl^TS      IN     VAlJU"     AI«4^     ATNOJa- 

FNAfAtS      CoNMSTiNG      Of      on     C0*<TAININ^     AIM.      C"      N. 
.A'[«     ANi!     '.^Jl-t     V4»0«     A«[     QtSCFIBLO.        uAAtl 

^APA^LE     JF     *t.*^TI'#s.    AITm    ^w     N^^CLlI     Fy««tr    u*^  I  N<a 
tmc     JtC^-**^^  1  '  I  JN    l<<acA&C     ^HC     INOJCTION    Pt«IoC 

jr      '-<t      »j'3-A'Al.»TlC      AlACTION     0"      »J'«"<I.»$      T  >* 
rtf  ACT  I  ON. 

Ao-a**  o>a  0 1 « ■     A 


<LSC»rtC  •     JN     iJLlJ     STATE     HAO I  AT  UN- lN*A)Cfcw 
•"Ht  N  3HC  N«  . 

*o-a**  so  ui>.  2s 


fit    &AS    '.iAit    "tTXOO    aAi    ij»tC    In    "ttAWJ*!!*. 
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tav>i4tll   IN    tua'4<(    anu.iiXH    "•.'jan    ■f'to'K 

^■'1     M     4v    4«U    '-f    ltJC'«0O«»- 

l«    l>t    •«■  OK.       • 


Ittk* 

tWkMI« 


•VOllVlL'    •■>«"10     "ItJ     »'Hi.     »1.4'l.. 


aiic«0«4<i   r««aulac< 

V«0»'~      J»     «»HVU»4t     'c*";'*      «.'»~«.4     .-■!'«».» 

•  3«    »»^,:«'|5«    «'    "lC«^««»t    4XC    '., •t'ta-»4.| 

aO-1**    9*1  :iK-     it 


•■ic«e«4«t  ■■'»aa»i 

»i:ao««<«   4«ivHU    -Kv^i'    •      r»'i«".'«    '.>« 

40-<**   »•«  -iK.    i« 


■  1 j«   »'»'i" 


ITat.1 


iMoar  ■•a'aaoaK   »   t»i.>«««.i>«»    •■«'  «4.-ii* 
••jiLOia*.     -axTaiii  Taaiai  ac»>.i"««  •:'-  •«'ij«i4t 

i««'4t|.      •L««'IC»-      <«»l«»'       40»««I<1»-       •'.'OC      "VA.'. 

•t'aOOO.    CT'.i    »«0»««'»IC1.     atLCls*.    -«Ko»«..  •  ^"  I. 

44Q     4ACHti|IXft     «T>«0Ot. 

ae-M*  M«  aK.   i* 


raacCMia* 

4    aaCHKC     Ml    9C*llMtJ    'J"     'Od"     •..4«l»» 
•«»«4eT0«»     ■<C'4».     IMU'I.        '•<     '-Kl"     ►"lAA.w 

>«aOjCf    »Ta4i«   »o»Tti.ia«».    '■>«»    i-mo.i—    '■« 
xie'iLlTr   4«>   Tx>«»4^i»  a»  ««««»c»j«'   »'•..». 


I" 


ICM.    M'4 

ua«(r*>    »    '•<     iHMnr«4tT|««    i  j"wy »••»«•  t   4' 
'0   I  J"   •iwKX'iJ'i   4r    luMiM. 

n%  0 1  •  ■     1 


'  *  -f«  ^  I.  •  "• . 

'  ■««.      '•C44 


ITtOMLMICU,    ■«LH«Wt 

|iMTat#«irTaTi*< 

I*^44iW?      4»*      Jl.f*aVlJl.l*      •4C4*«^W^»^      ■■401* 

'!>•    OaT4     y»'4l>«1    a«    «44>IS    0»    -l  i»»-4v  !  .  r  aji 
•  4|.l.30W..»M-«     4uT1<4aTIC     ••0*«4»«CJ     443  1 
l»»'t«. 

M  JK-       • 


.y«4«      WuI^MT"     "40.- 
40-1*4     |T-»  3  K  •        1 

»40*444' I -■.«     iJ     4^"vlt0     '0     '•«     »' 
40-1**     *«4  J  K  .         • 


■j»fl     •■.4'      »af     •"•HC4L.'      4«0     CLIC-4K4..-      »i-u 
••T"      »4,«      •'      »40-       4<«      tlW.'      •4«»(t      :j»l"l»«      • 
•  •»  *J«  ><  •       » 4  <*<      J»       .  ■  SO-      •  -      11'  ''VO      *  • 
40-1**    IM*  ^K.        «  I 


Mic«e««<«  >40»€i 

^*-*Ou%     •  3<i     «C  fe  kw«  !  ■•«     '"■«     "'Jit*      J»      *'' .■ 

,"<A.'1«00»    •  •  If  ..f-»«J»t    •t4l,«t"«"'     "••■~».. 
'   40-l*4     "I  3  K  .        • 


M|C40*4»t* 

•■^      4M4,.'>:k      04HDC"*      4«      t*>4«ai.4      J»      Cw-^V.ri 

K«"««f4%.    f;.      »«    «•»:••»   »c-«'rv~»    •-v,'~. 

,ffK,t      4<(4<al      »v«<TI3«»      --4'      "4'      «C      ^FT-Al, 
40-1**     tTI  '"  .     ii 


t  '  I  >4ft     (WOMKl      rpMT     lAvl     4     Mr*M 

••i«4»ui'>    j»    tuvKIaa    »•«    'f«"l'«»4.l    •"tc» 
'•«*    M4«T    •'iC**  •a''4   *■«  *«*4aB4    40  r>%   ri** 

-IM44.      444      ij4j€C*      'J     •O>«4«0i«4i'> 

40- J**   ail  •K.      t 


•  ii.I'44T   taiiwiaL 

'*4I41«« 

J^t44TI7.l4t      •4I«tl»\.l>      W*      II.I^'41W44, 
-■CvlCtl      4i»-5      »0*-4.(*4-v.^      »*t'l-»-  44|At.U4     * 

-»ta    'a4#«v4Tlj^. 

40-l*4     »*4  J  I  >  .      M 

■  iLi»»«»  •«Tt'<aL«*' 


Ml«i«k[}^ft     Jf      4«fJUlT4tXT       14      1AA4.C      C.W«^l44i< 

->«  '  I    »•   4-Ki   40j>jir<«aT   '0  ca4#i>a.o  •<•»»* 
.'.i«4.      i^ctj   torn    it.i.fc'10—   or    •tvtOMCL   <••«.•  !■•• 

:>a*4';4U;*f    44*Ha4    thMbA    aoaa    PVCICItnCT    jMa.  * 
j<*-jil'a4-«^. 

4*1  0K<     1* 


yjr>^.*4N'»     «4Jt     aT     Ck.|X|..  I  44<%<     C0«»»"4»i.     444) 
.  "«    »v^\4;>,t.       a4^4Tjjaa"l»    wall"    HH. 
4«(K««*     y      I  .^'M^A^  1  JM.     4«iD     ^vCL     3»     ItFLU'iMftk 
[m     n^Ml»t^      ^-04««*|V1.  4CC4V,ir      tV4^^4TlO«4     4MO 

;w4tllr;,4*t  >4i. 

40-1**     ••!  OK.     14 


MtfC";-<.       l>«>Ot  t«Il»4T  I  J«.      4«U      '«4lml«*     •^/a 
4"C'!C     n-"!     j.^"-        •»JC<'IJ"<     O*      >'"l>»     4' 
4C     4.tf-     ■     li't^     l*<     4v^%«4.        14     'fri^CwCLk. 

40-a**  II'  OK.    ia 


►^IXCin.?*      J*      ^IkOtaVIf      4NC      ^4'«4toan4M'      •!'»• 
«€«C«(><t       '^      4^      4«}      ■      ll'ti      |«      4^4144.  Waaaht- 

-CN'    4i«   .i4j(a>"i'i    •ax/v.civ'iacu    ■».    p^goix- 

•  :    >N-<|^'f4»3      •4l44aCat«'.       0»«4«l44'  I0"»44.     411.4- 
';:m«.      -M««.<1  t4*  I  >**«.     wJM'VCX-     4««0     ..&44J^44m14     la 
'   ->aX4c       -^44.11  /4T  I  'HM.  >l      "t'C4CNCI.t. 

•0-1*4     ttt  JK.     14 

•  iLi»4«T  aiauiaSMBjrri 

^■<C«     'f1'    J*     ^14'.^-    c^"»4T    a.jv>T    aiiM    UIM4C' 
"<XJ<0     \j^.c  . 
40-1*4    Oil  OK.     1* 


•II.IT44'     4ll(4aCa 

"•OCti.  w  ..il     J»     '.«     t  acl    4«-»    X1[><|.    CO«»l«> 

it-n    j'.^^    '.  «*j .      «A.u«a    I     **i*.i»'4i.   •uT«40Ma 

4      •.•aOv*.."      4 

40-<*«     til  OK.      »J 


•«r>Cfl-i4.,«     )»     '.«     »<>t«'>    C0.«*ia4»».4    oa    '■« 

J*  1 ;  •••    ■)•    i'^4i>««i*i    K   4JI-T   •rM4ac.4  jcvtwu*- 

^■4'     4'4r     '(ir;^4,      la-Jj     ^To**"     .  •♦  1  . 
40-1**    4«0  OK.      >0 

<ll.l'44T     1I4I1I4* 

4«"i€»««tir'   Tt»T» 

>34"4»Cf       'UTI       la      T<      «4,T.  4  »  »  |  '  j<X  »      J»      »4^t  • - 

.:»jN^    4NC    '^iTajrTjdis    toa4mj   cf  k  Kaa  iw  !'▼    44*3 

^•4:  TIC  4*.  I"      ->#      ^a#34l44«<t      'f»'». 

40-i*i  (ai  OK.    11 


••«TtOIWI3«ie*k    MT* 

:■  4 


jlo**   C'XtN'44f  1-x   kmi   4..a€0'J 

J».'44«II)k.f '. 

»d  »a»  Ml  OK.     i 


c>*t«t'«ri   J"  '*j»ic«4.  "« ' » 0" ..1. j<4 ■ 

ae-***    IT!  OK.       I 


4i:45«4**    «T^r4»    34    4    i.^ae:    ■"•wi.-.-ii    .■• 

'  .^       .  .   »      4  .4C       »  .   .      '-  ■      44  1  1  .^41 1  . 

ao-M*   §44  - ...    It 


"i:ao44.f    a«ij4*    ;;a^.'"    '      r4't«»i«»    '.» 

t.f  C'ai'44\^  »  I  .    a4.>^"Tii»     ./a     »»n/<  4    .^4ilC    •44. 
aO-l*«    >44  OK.     It 


f^'       *      lwlC'4v-<      '>».4'      ■4'lt       .-      •-»       4»'l4»..- 

.*    4    -;:an4rt    oitc-Aa.^    ■ ..      '<■!.««    .  4-v^ . 

40-1*4     Ifa  DK.     It 


».*t     :^'t44''l.>'»     J*    ai.4wa4/f     -4_;4',.^    4.**, 

»«  " : ;  J410V/C  •  ■>"  I . 

•0-1*4    4M  ^K  .     11 

4      !!'<«.••.  .<1J      '-^Jat      }»      O^VIJ      "U04.4      ^» 

W3»414'l-1.     II     4^»S.1I'<     <J     '"t     »'^'     -f      ,»'t»4t. 

':^"«t    :a   ''M'4i4K-*ij   '•i;aoa44t    r4.«;ci». 

40-1**    4*4  u  1  •  ■        • 


•■IkI'44T   rvaai 


■Tana* 


jf    4a«r    'a4as^'>4'4r  i,>M   ■04'<c    tt*  int.A#icaT^. 

-•«44':3-,t      ;<cUO[«44      'aj^ICa^'       tv*4acT|(..      4.4CMC. 

4  .*~       )€  M  4  »  . 

40-1*4      ait  LK  .       I  1 


4.»      3*V44'i3«l»      «lM4«wM     ••^JUCL      J*      i4^,Tw4,      T  4^4. 4 
'•4H$^0aT       >»aKtO     '4J4.     «Xt.f4a      ▼••44if^UMT      T.^04». 

4     '  o«T    T«    4'Ta|'lj«    4ac    t't'l"    •t4»u««a»ca    o» 
.4..r    «  ,4Wv  ■    .44«i«a».      ataroaaaan.!    oa»<.>l»«c   4» 

4      \:«»VI»II'      »04i"      J#      'M4l4Wfa      '»<>«?, 

40-l*4    *•!  JK.     la 


•i«t  acncTMii 

•4*«'IC    BCMrWt 

•l4»iai.TK     j»    <o<^<«'4c>.K    -ixt    JtTlC'l.*    •» 
14ar.4.|    44;4t'lC    'Hi.."    jlt'c»'lo«.       VJIL    -aaaATK 
»     tCC"  la!,  '  K     tl  l>44<t. 
40-l*4    4*4  J...        a 


*ii«i4»\jiit  iti«T«o«ie  t«ji4i«i 


:>iT 


4    -  :•«[  4  '  ja  1  no 
-;i5iif»j«.e    4««o' 

40-1(1    444 


aii'jact 

llPVOilti 


4j\.»iajtl    »X^*l- 
14    -aat'. 

^K.        4 


.4  :• 
^  t  4      4  .•  ;  ^ 


t-   -'■.4.   104.      -)»       Sl.;--4..      ,14.        .•.»~.4le- 

.,.---,  (.4  ^T  Ta„s4  Tt-^t 'S.      tiL.t"      4*;:jC-»tTN. 

,.^       ,^4^4,      .1.4,      i"»-<4.4't-»l.44f      4,.-lNlj-     -l4Tjae» 

lM'>lr       f»«    «o'4»i4Ki.«|i.ao"    »"€4a    C4nC44>. 
40-1*4    *0I  JK  .     11 


I'atJt     4aO     llSn-iCtHtaT    rO«     THt    CL4tTIC    M4L» 
»»4C[    JNUta    4    UtaLUTIC    *1.»IT    LOaOlN*.       *N 
•  •«4L"1C     4»»a04l«4TlO«    to    TMC    OVt«    F«<l»»0«t 

t3401NG     Fa--     4     NOCtt»4     *L4»'      U     U»tD     4«ICH 

0u^IC4nt    'Ht    isUNTiat.   rt4Tu«t»   o»    an   4CTua». 

»1.4t'      ,04T|.«u. 

40-a**    4*1  UK.     ii 


aMOTION    4ICTU«C    e4M(*A( 

)"!C4,    iriltxt    »0«    J*»l«vIN*    ■ONUC'i"©"*'!!. 
i^ISMOSi    J4    TalLl*-*'    aac    ni^mT    any    alTw    •••    4i-L- 

».•      ;4-4C«4.       Tfl'tT      4T      »>00.      St"      4N0     J«14      4. 
40-1*4    044  UK.     ia 


i4|IN> 

'a4C«I>M 

•  .•«C4'«f4'4..»      >•      4      t'>'l»     'J4      T«4C»I»»     "U  '  " 

»««44;n«.    4>._    .j4»4,.l    «oo*,V'    i'l'l-    t~-Lr.> 

V-€-I44'l4         ,'«41'..IC      44N«:Sl.      '  t  ,  -  -  1  -^  I  »  ■      «t'l'- 
,•;.{,••       '-••      -.^"  I  7  J">'4l.      •tC'4'W«,'1.4«      ,jk/«CIS4'U 

r'l      ».^l4.,.4J«^t       *44N*NiT'|4. 
4S-144     1»C  UK.        a 


-,4yi!jOt     a,It'v«l     .-"J»I..4» 

, . . .     1 


01i*J"t 

*t4N      4N'.     4^ 

1   .        4  ■  . 

4D-144     14' 

0v.lCJl.44    40'4'10« 

•-.t-a.»s     J»      )Nf,44'l,     -w,[C-t4«     .oL^.S!.-"*     K 

,4se..      ,4    ti-jCC-ijNt   4Nr    '•4>.^:•.J^   K«oe4- 

p.        ■.■li      4^4       ;  ..       Kl     *,.4,       ,:a.'4*:^N4,       4NC       •^T4- 

•  s..!      t.--'4Mj4.^'      C:)«4(,4'  |-)«.      ^»      ai,4.4'l.'. 
•■-fl      4N^      ••4CriJ-.      <4'l»      '.       t44S»|Mj>. 

•  • -  \4B :,,';' s. 

4;>-j44     41P  ,*'.      it 


,  N      4      »  4-4  •      4J«^#^^ 


0t.fCJL44     »»ltT40KO»T 

■ -II     'i..*^*  44  1  jat    „:tT4;0w     .J 

-.  4  S  -»  t   '  . 

4:>-a44     444  .  K.     4t 


•«)>.Crj>.44     l»4>X'>i«t 

-••-e"4';:4,   4>i4,'tit 

.   .(       •   ;  r    ^       j€        1.4*, 4i';.       *..,t.,,*4       .^t.,lSI-4>       K 
j4S€S.  .4      SS-it.'.JN^      4Sr      *44..4.'.     ,K      *.«ca4- 

-■.:'■'.  \   '    •    :.»    ;.:^.4,    ,;o'.4':-n4,    4s,    4^.4- 

•        SI.     f.        •4-.-S4I         ■^«.<1.4-;     4     .r     «t.4A4'l,S 
■-•1      4S_       .»4-';.N      ^4'lj      '.      '44S3:':_S 

.4         ,|ll_.        ..,, 

....   i1 


4;.2a4  4i: 


4M0T04    4C4CTI9>li 

'J»;c    afct'lt    ■"    »Tl>4Ul.4I  ION    04     Ul>H«t><' 
«•.«    jaj4  ,4, 
•0-114    104  OIV.     16 


:'4i«4t<    ts  »4Ttv.i.»«   «iri.t»   '■"t   J'4ut.«   va"iu«jj 
^.04.olTIo..^   ^Tjuiti   jx  44   SubjtCTi.      >«Cu"044u»cul»h 

l<M'4BlLl''     0»     "*■     laOHCut    •»t»I>    ""JSCLt     »NU 
'»»     l.J»fa»l-|4,    »f40»«ai.    HL'^^l    »C4»U«IU    »»T14    •>. 

i4~4j»'Kt    •aajcrrij   aijt.      fhtiic4l   t»4.»CI»C   Tc 

lt-4,5':j-.      I'.r      [I>JS«i4(      TO     ►lt4T      4S     4KOI.U44M.H*      0» 

•  C'lC     T1<C.         "IlT     tttaCIM.     4NC     iHt     'tl»UtNC'     'c 

•  0-144     >*4  CK.      14 


K4DI4'I0M     IltJUallt 

, ttlO.lt      1^      THt      OXlt      TlllUtt      iNUUCtU     •'     I.4. 

»3tJ^t      '..       <.,'I»Lf      »J«l.[T"»L      OOltl      0*       IJT4L     BUCT 
1-  14H4r  14'  :  -1-.      I'"      '"C      "OJit      414C      TnC      tf^tCTl      Jf 

,lt'»«»    >;'"^t«£N'S    J»    al(»l.4»0NulJ5. 
40-1*4    Tt4  JK.      16 


anOvIN*    T44*C'    IM0IC4Ta*t 

411,  llr      ■>»      jatt«Vl"i      TO      lUtX'l"      XUVIW*      14". 
..t't      C-)HiI4'lS«     0»      4L'>.4->«U>4C"IC      S"4bUl.k.  ^t"- 

t0a-4NCe     tn    »t4tJ«tO     II    Tt""41    Of     THl    4««UL4a 

<C     J     I't     ->»     T»t     T4««tTi    a4iT     'Hf     0«l»t«»t«'»    I'fS. 

T-c      -"14^     4  .•iJL4«     »tl.0CIIItS    '04     TMt    itou    Lt»I»lL- 

1"      C«1T1411S      •("f      "4411      TlaCt      4>     <i><t4T      4t     »0M 

'  .f      iOC     »«J-tSl     L'«lBlLlTT     C^ITtalJK. 

40-1*9    il'  O"-     '• 


j>y4ao   *•• 

ae'»»0(.I»a    IWMHITOa* 

4,     4TIf  <-T     l;     r.jCIJ4Te     'It     >4tC"»xl»"    0'     '  "t 
|lN4.Hl'lJN     If     T-i     04CTiaiO>'H4St     O'     «jtT»40    ••! 
'i-i     4NC    isC    jOtS    tJ^    041€><v4TI0sS    OS    T« 

'^ll-;'»      -It      T-t      4-,t.T      FJ4      jClO'TKlOOXJCLt  IC      41.IC 

:S4"  '  f.T<»Sl>      IN      .KO      4N1,      IN     HTHO. 
•  0-1*4    04]  UK.        3 


'..      ,-     -L',  .-^4. 


a^4a't4,'    •-    .4L3i    Ai.f  -'    -'    ' ""-    4,,.,'-*   4't 

4*4C       "IC      r^       .'.*        '  -^    ■  •<  '       4n,^4,       ..;..  4»0"iw(if'       **si. 

4c-iia  a'l  tK.    it 


4  '-iift       24' 

4:-ja«   I" 

-[4ijar ' 
UuaiNii    4  4   ' 

49-1*4    4Tt 


,  .       '-.l.      »-■  i.,4,       S-  4       (        4    .. 

J   -'4ct   Fao"  aauio   e-ii^.j' 
0I«.       i 


'•'a    04    4.lj4»a'4     't-*-! 
..IiJit    aaO    '-."Ovu- 
OK.       i 


aM4T;ox4L    Dt'INtt 

St.t.'"'>    •4>'t4j    jfi,»Iol<n.    ■"•I    LJ>.i>'!l.a. 

^•«4'»:.;,    ■4p^,t4.jci.    »-Tti0t0«1^4,.    ><t.uIC4i..    ••<.. 

pS.--;4Tk:,     pajm.C-<>.     4.,3     iOCieLJ41C4L     4NC 

»'-,:-::4,    4t»r,'s    j*   -4>  ,i.iNe    in  '"i   4»cTit 

44f     •acSLN-'.y. 

4S-1I4    »«'  -'"•     '• 


a4iAv4k.    xcOlCtNC 

<L     [.4W-'-     "f     ar-«»v!j-4L     ST4Tf>4f.T>     ir.    '■"•. 
|jjr.-<f-.'l      -N-f      -'      -.1M.14N4.      CH'S-tS.      4H„ 
Ll.«t      t_»L4.''5.  •t.w4'l 

4^  5  .,  lT      tF      ;    .p  -.»^4'  , 
.  S      "44  l-.j      ,      j'-.nt'.'J 

,,4ssit :,4-ijs. 

40-1*4    441  OK.     i» 


It,:  M«4a-- 


•*04'44      4   ,IH 
.f  «  1  tN 


..      .-L4'.t'4«' 

1 


"'    Tltl    •4tCi»'»l-' 

'1   «'i      1-.',,      rw.4       -'tt 

-!••    t'4 
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4'l.lft«      ^4] 


MI'tt.    »LI»<»    •»T44t 

of  »1««I>««TI9« 

:n!T.4,.       '««1T      DClt««4lNiT  ion     »«J«      lNL«.»eNUlN' 
43.J**     >•* 


Jl4    .         11 

i.£    -mm-    ^i'e"'4;N4 


'-4£  -.       >N  i/  4  w  4  *  1  0N4 
4[!-l*4    M'' 


.4       4^^(        j4      44"  ,  4 '!,-.-:  NWL  F  :      JL41C'>      ~N      'Hf 
■>4i«f-  ■:      .D44»jNtNT       'N      Mt-4'l'l      d'      «-»4' 


<?•!••     ••! 


4aM4Ni:      C3>WOj4«* 

,      (...<-.      •NXC4>t«     'J"      .4lC4'iJN      J»      ..Oi      "•.'I. 
.•        j-,»n:-     -j«4>>jN4J»     it     ••     (^tr-«0LO     i-     IN 
-i»      .      4N^      iN      N4   1-      JJ...'.JNS.  Nf4      ■41'-^^      4  04. 

04«(«.|N„      4^«    !•   t^rco^i    •t4.-:'Ni.      :t..ic 

^T       .,».4C4«.,         '.4.4JNJ44JTtS»    ;    ,4,t444    ,        4*        'tNt'* 


4N^      -  JNI4J^..I.-      »-'fN'14L 


34'   i  ../N      4t^t 


4a-iM  •ii 


44M4NI:    COMPO'JOOI 

'»41IC4,.    «*'9*C«T||I 


,4«»..f  S»L--«4       'N^       •-■i:.4^       •H.4.t.        Ifj      ... 

,.    .  N   sj"4, •;•_•[-    4Nr    -.s.es':---t      -i-<:fstb. 

40-i**    »>0  -  '■  ■     ^' 


.4»^2    STSTt-    •.<ICH    CO>»l«>"    »    «>t*|OuSLT    P»0<40»eO 

'•(r444Niv4   r-ix   4N0nK   OiIOATIOn. 
10>1M    MO  DI«.    10 


•OITMX 

CMCXICAI.    XiCTION* 

4      Nt.      9--1C4      TJWI      'tC'<'4l>«'^      '°'      4TU0T1N0     "  1  »»■ 
'f«»t»4T>J«t     t«JT«€««K     Hm.TH.».Sl     ST01C"10>«tT>IIC 
».0-4«     4N^.    ^19jHANt-»»     P4IITu«t    "LACTlOKi     INITI*. 
't3    i'     T.(f    xerLtcTtJ    S10<«. 
tO-a**    Ml  Olv.    2S 


■OITMN 

coMautTio4i 

«tSt4KC-l      JN  '-«      ■4tC'4«Nl>l4      Jf      ..NtFlitiU      144J.10I- 

'  !  5N      If      'L4'»t5'  'LANt      $I(IUCfU«C      jTuDItS'      'tAC- 

•ils    «I'«'I'-S.  NCTIIANC-Jl'litN    FLAHtl     tfftCT     Of 

■•«•.     4»»a«4Tj5  »0«    'l«t     ri&HTINS     5TUUIL». 

AO>a«s  *>i  oi>4   '° 


■OItMn 

lOI    »*I(tO«f    RtKAWM 

.4»l4l.c_i9      4frtCIlN«     C«''1-T«AP»1N(4     U4-      "t      ANt.     H 
_J«i-4i      IJ      4      CONOtNiATlUN     0»      0      ANU      Nl      44l.l.«ANli'' 
4N0     :0N0tNS4TI0N     •ATtJ     AP^LlCAeUt     f04<     >*     ANU     M 
«t"0v4;.      IN     4     lAK&I     i^ACt     CMANBt*. 

Ao>a»*  ai*  o'*4  " 


•OatMn 

»4.rJICAl.    »«9««TU$ 

'-•t      -.AS     -44S[      ■•CT.lOt)      PAS     J»CC      IN     >4f.A>U«lN4. 

'-«     JirfoMlN    ^Dtr'lCllNT     0»     N     IN    Ll*JlU    OlTlitN 
4'      ft"*.*     4  . 

AD-a*«  »«J  ""•  ^* 


4«o44Ni:  c9«»0'j«ioa 
•e«c'ioN  <!N('ica 

-    ,4      4t':-4.        •444"4fNT      C*       '  "«      . -.1  ■  .  -  4  i.      •lAC" 

•  ^    ••     ^      4.4..:.    .^Nr^j^Nrs.      P4i;    :';Li    "' 
,J..        .4      ,-,   »44t    s'-ji-    "I    «••-    t-^i-.o'i*    '•- 

,  .S  .•       44«t.N^«Nt       »45'r-9l        4      ^li'        .»       »      B^lS-t 

•  4(4'     .   S  . 

45-H»     J«1  .  1  .  .        " 


401.:  :,.4'o«   c  !«Cwl'l 

,    ,.^    4.,:^s    -...i-TK    4«i    :k.<.s' 1  j4ii-   « .," 

.»•  -4..        .      ,s      -:-,-.-»  4[  .„fNC  '  ■      -  .   *"      4.4t4 

4?.l**      T»i  4.4"  •  • 


|rrrCC1       ^'       "4i.4'..N      JN      .4'4t41(       ^-»-.^.''.  **■ 

U«tOI?€^       .4'4S4  ■»»^4'i      .Kt4'[»      4t4"      '-44, 

UNOllri.'L  •,-ie4H'       «A4;n^4.      IIAA      .Nv4l4>t      -^^-J'^ 

4?     T  4f       .t^-»444'      •»       4*      4":'-      '-(       j4t4it       .^      -4;- 
01lt3.      4      ••      S-4»      INl       -U      ••►'t      •"C      ..U4I1UN 

i'4». .  : '  •    4-4^    4e  44  . 

•e.a**  iM  .1..    I" 

f^fCT4->    •    4.4^fi.ts    4J«    ..4:c«';-N    ^4     .^4    '•O. 

i-         ^.JNI-       -      -'         N.  >      4'      »'      1,.IC'-T     (^       .N      IS 

-.'        -        4S  .S       S4^-        >J4..'lONi.  Sr4        N|'-u^       '.,- 

•  «'.;s.      'jf"     i»    iLfL'"^"*    "f  "    ■ 

,3^T.— f  ....      --»     sj-.'l 

U<C44   ■        4    .~        -       S 

-M  Z  . 
4D.1M      4T| 


•oitmn 

soLwrriONl 

■^t««v"'S444iCS     -f     INIt«»TlMAt     »0<.ll^     10l>;TICN5 
41*     N0NiI-l-Hl^4«t'«lC     CJX'OUNOS     A»PLlll>     TO 
T'-O     STSIf«     T-     [VALJATI     TMt     CONTAIBUTION    t>» 
P19ITI0NAL     •'40     .INHATIONAL     lNt»OPT.     itKU    »01NT 
IN'mAw^"      4'^      fNtt.      t.4t»tj'. 
AO.at9    •••  DIV.     J9 


•oii^MN  coMPojNoa 

[^tC^I^Yifi     0»      »T»Tl»S     CONT41NI4.1.     M4-     .n» 

NH5      4SD      .1"     NlTK-l.tN     0«lDt.S.         X"'      $'NT4<SUt.U 

\^...Z     S'i't-     •"IC"    C04.HK'"     A     -•t.IUUSH     P>»O.404t0 
■.CCANISH    r -)p4     4nO')1C     O4I0ATI0N, 

Ao-aM  >•«  oi«.   10 


■OItMk    tLCCT«90Ca 

'Jt,.     Lf_,    «t»l«'<Csl        tLtCTHOFt     HtACTlONS    J> 


OKB-PAI 

t»0«»    «ilN    VtMICLt    PKIUCK.        "ADIOACTIVI    COUNTS 
DtTt^xI-fcD    Cn«U'«*T[    LOSSCSi    i"*    "T.    OlfU'EXtl 

oeTe.<xiNto  •«!>««  Ljsscs  unoc»  n»TMt«iN« 

CONDITIONS. 

*0«1M    TOl  OU4    1* 


PtINTi 

C1«04<ATe     LtACHI».    L>l«01«     »CCtLt«ATtU    ■t<THf.«IN« 
CONDITION!.        »«EPA»ATI04<    Of     CM»0«IJ"    91     TAiStO 

jNCAoi  •n'^NT  »o»  jsc  IN  L*cao€«  vficLe  p«i«€«4 

AN^     A    PHO'^ItTAm     CACKO-i    'lOMtNT    P0«    UM     IN 
t»0«r     RtllN     *tMICLt    WII.««.        «»riOACTIyl    CO<JNTi 
DeTf'INtO    CHI»0'<AT€    LOSSCSi     »NC    IT.     DIFFCRtNCtt 
JETCKNINtn     •m«l«    Losses    UNOt«    »tATMtHI«* 
C0N0ITI0N5. 

Ao-aa*  Toa  oiv.   i* 


•TALLAOIUH    4LL9Ti 

AN     X-H4T     STOOT     J»    OlS^CPStU    Nl-t»0    PHtCIPlTATfS 
OBTAINED    «»    ELECTHOlTSISI     UNIT     CtLL    UH»«SION»i 
LATTICE    C1IST0«TI0'"     ANO    C"T5T»L     STHOCTUKt, 
AO-aM    Jl»  O^*'    25 


PHOCCtSIN* 

OEVCLJP'WNT     ENSlNtEHINS     TO    CSTABLIW    NANU- 
FACTJPIN4     T'CMNlOUtS.     ANO    L>CTt»PINt     ••^«OP«l»TE 
OPERATIONS    '0«     THE     PtlOO>JCT10N    OP    LAf        tH    FILN 
CAPACITORS.        OtSIIN.     ntVfLOPWCKT.     aoALlTT    C0NT«0t4 
TESTIN6. 

Ao-ats  at J  DIV4     a 


•#AKAIXIC    AMTtNNAS 

PEASIdluITT  STUOT  OP  AN  ANTENNA  Tl»T  SITl 
•|T«  A  CAPABILITY  TO  Te»T  ANTENNAS  OP  TU  *0- 
FOOT     "A41WJS    OI'«N$10NS4 

AD-ia*  Ta)  D1V4     • 

•#AIIACHUT(t 

'«ES0SP4<a«IC     DENSITY     »A«14«1LITY    ftASLU    ON 
HECENT     l.tTEO(«OLOGlC»L    «JC«ET     "EASURCNtNT. 

AD>a**  OTi  DIV4     a 


01      4NC      •41011 

AS-aas  *sa 


-4     C^tC'POOE     4«C"AM5''5. 
Dlv 


.4'sj4'..t.':,44t'4..    "-'ts':*.. 

t.         4.   •(   ST    1   4.  .    4    ,    -4'    i   „.'         4^41 


l,I»4 


40«;-4-i>4    i'444iaiToai 

4..  ,,44-.     js    --f    Nt;-4s;i»      <    -4t-.-4^    ;s-,o 

tlON  4       .        4-4t?l       «.4N(       i'PJt'jPt        .'  ,ll-       •14^- 

TI^S    .■.t*'N'     NC*'4s«--4''..Es    rL4'4ti     t44(r'     ,4 

-44.        40'>444'       4       44      'lA^       f    \  j."  '   I  4,   i      S  *  .  l.  >  . 

4^-l«4      »91 

4444       <.4.,.(  'H'.       -l*        4       »     |«t-Al.i.    »'4S'         ^'S- 

-^.  .      44'Nr        -;.         ;S      jKf«4-!S0      »       •    -H...J>J.'t."4' 

Bl«.     l" 


SA'-EcsI'T     "cASWl'^N'     P"0<i"AP     TO    uf-TtPPlNt 
^ZOnE     C0,.CtvT4ATI^N    A»c     AlBEDC     IN     T  44E     stAP 
JL-"»'  154.  ". 

Ao-at*  as9  "'••     ' 


■OIONC 

AtO>.aANCt 

S'j-it       -)»       '-.l      „»NA»IC>      A4.L      T4.Esf40D'NA4.ICi      .,» 
'..f       S»»4l^S--'l-<e      »NJ     •E40SK4.EPE      4ITH      4      CENTnAL 
:N-t-<'S-     •>     '-41.     -ISTPIB^TION    OF     vlONt. 
AS-liS    »»0  l-'i>.        1 


•^acaamo  ciPCjiTa 


4--19A    i;ii 


404154'ION-«f  DXTION    NtACTIONS 
4V'  >••  IC     4C  !0 


4  cv  ^  -"• :  s. 
4'A:'j'4Pi 

AC-aa«  9«i 


.--  CJN'«>.TI0N>  ANC  •I»1N44  A44t  EVALUATE- 
4»»  ICA'IJN  OF  TXE  'ECiNlUUt  'C  .AHlCUi 
[     t' 'HJNK-C0HPUTE4I     f0v,IP44t.Nl  . 

31..        T 


•^AKAHCTKIe    AM*UI'IC** 

■.ICPOAAVF     TuatS    A-tf]    "LAiNA    P>4TSIC»4        SENtPAL 
STUDIES     IN    HlS44-P0«tP    PIC»0«A»E    CO«lCtPT», 

Ao-a*4  )49  oi«4     a 


4    4ENtA4LlI«.0    T-WOPT    OF    COOPLtO    "UOt.»    OT 
PPOPAGATION     IS     APPLIEf     10    TX     STuO'     OF     INTt-WC. 
TI0N5     IN    OISTPlBUTtJ    44ICROPAVE    OtVlCtS. 
A0-a»4    »••  QIV-       • 

PAKAMCrmC   Ai«ai.iri(Ki 
(iTiUHci.r  Ht*H  PwauCNCT 

TECmNIOJ'S  fop  PlRPONAIiNtTIC  PAKANtTKiC  AWLI- 
FIC4T10N  I'-'thl  NILl1"ETEP-«A»E  FPEOOENCY  «tS10N4 
TPAVELI*.  «>VE  PAPA.«TPIC  ANPLIFICATION  UTIlUINS 
FtP<<544Ai«l€Tic     HPOPAjAYION    STPUCTuPtS4 

Ao-aa4  IT*  Dlv.     * 


•#M>TIA<.    OIPPCWNTIAL    l»J«TieNt 

E^POP    POMOl     IN    FINITE    UlFPIPtNCE     A^rPOAlNA. 
TION     TO     i-H-JTIONS    JP     SYNNETPIC     MTPtMULlC 
5YSTE44S. 
A0-a*4    JM  "'»•     '» 


C4LCUI.ATI0N    OF     TNC     AAISTNKITPIC     I»tNl«0»lt 
FlOA     OF    KE4L     5AS. 

Ao.aa4  »T«  oiv.     » 

T-.f     NtT-IOJ    OF     C1APACTEPISTICS    USEU    FUP     T44t 
SOn^TlON    OF     -iri»EH'»JLK     PAPTIAL    ClPFtPtNllAL 
tOUATION>     1^     APPLllO    TO    T4*    CALCOLATION    OF    'LANl 
•  NC     AMALLT     SY'^-'CTPIC     Sw^EKSONK     5AS    FL0«S4 
uS^P    SOURCE. 
A0.a»4    Ml  "'"•       » 


AC«A*IN« 
4|P     OPOP    OPfPATION* 


-J       4  4 


I  '  J  J.    ^  .s 


T  -      'f  .'      •  •€      -•  •-     -4«  S  .  ■>      '  "4 

'ION         4       4\           -.A.            4,,            '.        :    •   -.       •-'.  I-.- 

OPMY.IA      4„-    ,"SU      4-...       "4'      f»       "f   »-  --S.r^l 

•AOI  »I  X''  .ICA-      ,4S4>J.      O.-'     ^      »■■-  'ii^^t 
OP     4SC0PP1-.      0«.-""4  j4SC  JA*U   ■       A*- 

*■•      .r^L     ''r'4":N«..-   fus4.-^4:N*j   f 
■  - "  4  ■ ', . 

40-1*9    «>'  W"     i* 


•oi;o|    :4*«y)ci 

•  4;»4«.      r^t^'A^N      SOu'4^t>.  ' -.4.  4  -  i  .  S  .  .      '.4"-- 

jOfS     .s:      ,        .•..f4.ijN!.     t^l..'-~s     SJ--.l-i- 

caNT40i.L4-'    4    •:.4-:-.   44L   ,<4c".4';-s   ,^r    .4:,i 

CA»4,J0eS.  S.,       4       ..SI         44L        --t        4f  44     -Hi.4-.^  L  ''* 

OHX     CAlN^TlS.  ■'PMC4,.      ■HAjjPrNtS'-,      ^4       -4,, I 

CATHjOtt.         •lE^'"'"     'fNA'AJ'IJ^         -.-J^..'        ISS.- 
LATlNli     A^     -.IN.'-.'.'.      4.."'..  ''*      ^.-l        ■" 

t--^^'-S      r'-.      ,      .>»  4.    'SL   .^  '  -Ai- 
»0-l»4     IPI  » 


•««".^ja;o«*  I 

.;.[;., -^.  ,E  >    .••     .'Si^-^    ..sTAlsls.,    ■•»    PI" 

•K9      ASO      41'-      S4-4-.1.       .4;-t.,.  S--1       K--.      -t"..! 

lurcTp-x  «-".4..,..     i,c.'P'   '«    •'4,''.N^     '    ■- 


:  J 


•   C4 


■44-'--I-»Jl    "..t      >40NE'C04«     »4L1NU      4D4H.llVt 
Lw-       -<l.  AS      44<YLJPtCTIN      STAHC".      "AI-AlIN 


•^APTICLl    4CelL««*T0«a 

T-IE    pkFS'nT    ANO    FoTjnE    OF    ACCtLtPATL»i 
TEC-f.OLOvjY     4PE     STit^lED. 

AD-aa*  iiT  r">"   '» 


.«S      -^      -.j»T      $«I1SFACT0K'      .>PY      FACIN4.     AP'.tSIYE 

.V»       ,4'E...  '•'L      »4l4A«r      PUhPoSl      OF      T..t      ..T-iNAP 

,.i".       -,",t     JP    4    0414    AOtSlYl    "I'"    lON>.    STOtAtaE 
irt,     .<r4-l".    oIS'l-lSEO    I"    COlC    44TE>4    4NC    Ar-F-Ll- 

CAP^C      YO      »    .'      BONUtN..      et      4PAFY      FAlI-IC     "-AKEP      TO 
»4Pt«     -iO-4»--J-t>    co-It     04,    FULL     ECulPNtNT. 

AC-aaa  a*©  o'»'    '" 


,-^     Iftrrr     jf     rt^TPAs     NtH.OL'S     S»bTt44    STINU- 
tS-      OP^.S.       JLIAA      -144.     FPEUUENCY      FIELLJ-      SA  1  N 
PI'S.       S1.,S-.       «tST|dJ(.AP     POSTPOTAT  lONAL      nEACTIUKS. 
4S'      >fC^N^»-"     l1.4'T     $y1"UL1     ON    VISOAL     AFYfP- 
; -4  ,.S     •4S     ST     „1L^4 

Ao-aa*  »•«  "'*•    '* 


PAPTICLCi 

4  -uBlK^TION  lUT  OF  'UN.  DONE  IN  lr«  F  ItLC 
OF  T-.EO«tTl-A.  PHYSICS  JF  tLE"ENT4NY  .-A44TICLtS4 
A0-a*4    Ta*  OIV.     JS 

•»»«TICJl.»TI    »!l.Tt«l 

4    p«£lI-<I'.AN»     PtPOPT    ON    FEAlIolLlTY     AHO    U».»ia 
JF     T4E     AN/4SG-»    aim    FIl'PATION    STSTtN.        NO 
t«PE^INENTAL     "ATA    04<    PfJFOKNANCE     TESTS    PtPl 

09TAI4«0. 

AO>aa*  a*«  div4   u 


•Paint  ppi4««| 


44'.       ^(AC-lN,.     ON.JtP      ACClLtPAllL      .EAT..|.NlNa 
T,«  ahepaHaTTO'     0»     ChPOXIu"     51     TA^lAtU' 

-I     '.»,•    F.4     jSE     in    ^ACiA'EK    vCUlE    P.41NEP' 

4j>,'.'44.      >4CPJ«     PlG«t4T     F0«      oM.      IN 


M-n 


•^AtSENM*    VflCLIS 

HE     •»..':)    F0«    NCA    NATtPlALS    ANu     I ttNP.4Jl.0NT 
I'.     T-E     OcVELOP..tNT     JP    AUTOtWelLE    »*»-'i*!'*.  , ... 
t-^iHES    IS    -ISCUSSiJ    IN    TfPNS    OF    >.»    HtAT-ROlST- 
4NT     4ND    .<F«Y-St4»LE    ALLOYS. 

AO>a«i  a>«  OIV.  aT 


COaLMTTt 


•  ic  xta* 

.   .  •  4^  ■  I  •  . 


•OOt..     'JO     »t"»v/«'     •4'TC'««>    «f4J««.' 

■«  •   -wot..  »■>«  ji»eJ<t««'    •t«€««t.;' 


J  t  * . 


.^•■u>>>        ■•      .;i,^»»»    -ji'J"''    .»"i'.^i.    ULic'io* 

43-JM    t«l  ^  .  •  .     >J 


PLA-  row 


*j»u»t    [■••■t-4-^i.    j»    »iS-,-«i'    »'■: 


'>      4»»t        "i»»Ci 


^  4<    :■<»  1  .'  '1^' 


•t  :  .J-  : .  4i   e4»»^i . 


,1^::    i-.'f  .'4^»   4.^   :4^.,l4';    •?• 


••<        ■-4« 

» •*  :  4     :*\  4  I 


«  ■  1  -  *  •  Nt 


^t  v"  -•« 


••X  ">«  •  1  1 4  '  I  3« 

.    •   •  4^   •  \  '   . 


-■•    ■    •  <u » 

40-l«4     li^ 


'i:C4^   ••o»t«'iH 


■44.1^       S.*-»4,l       -.^"«0»4»4 

W  1  •   •  • 


4«     l'»    Jl»',,««l>»«    C"tCM     34.     f'l'C     »«     •- 
4«     •Ot>l*«.C     J»«     5*     ^3»'»     4»»4«C     »-•     •  >• 

M  3I<-     <• 


:  .^•» 


«W0     llT^nxtTir  |a«i 
jC«     44»»».  r  (  I  I 

>«i*V<   '•  'rf    »1       4-W         »  -    .    .« 


■.•«4   '    1   >•-     1        .  •    '.   -L   - 
'       -«.        '41  »i-        4fc^£   ,  4'._ 
4        ••<>  f  O^AA'M  I  C        i*- 


i»>40'oe»"0»j<:'!«i '' 


tmaoic   <Mi<ria>ia 

>tw3»»44c«i:   X'»»i"   <4«.« 
«r:ti»   -^  »(■♦*>.  X4 1  .4c   40C44.* 

40-i««     9T| 


t  .  ,    ;       ■      44  »4_ 
««4»,"t"t<'   . 
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DE.SCRl  PTORS  :   'Windshield  wipers,  Naval  air- 
craft. Jet  bombers.  Flight  testing,  Take-off, 
Airplane  landing.  Climatic  factors.  Attack 
bombers.  Effectiveness,  Aircraft  equipment. 


A  service  suitability  evaluation  was  made  of  an 
A.,D-.:  2N  windshiled  wiper  installation.   The 
windshield  wiper  was  evaluated  in  light,  moderate 
and  heavy  rain  for  a  total  of  -,  : .  ^  hours  opera- 
ting time.   The  wiper  significantly  improved 
visibility  through  the  center  windshield  panel 
during  taxi,  takeoff,  approach  and  landing  in  all 
forms  of  rain.   However,  location  of  the  wiper 
control  switch  is  unsatisfactory  for  service  use. 
Pe'nding  suitable  relocation  of  the  control 
switch,  the  windshield  wiper  installation  is  ac- 
i  .■  p  I  a  b  1  e  f  0  r  s  e  r  v  i  c  e  u  s  e  .    ..Author; 
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EVAIIATION  OF  CERTAIN  COMPONENTS, 
I,     i^avne  M.  Kaser.  Oct  '  .:  ,   '  'P-.  mcl.  illus. 
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«J('t  fighters,  -Aerial  targets, 
Might  testing.  Heels,  Launching,  Recovery, 
Aircraft  equipment.  Towing  cables.  Towing 
planes.  Towed  bodies. 

An  engineering  evaluation  was  made  of  certain 
ronponenis  of  the  F-'^'B  tow  subsystem  in  a  re- 
stricted flight  envelope.   These  components  con- 
sist of  the  Aero  ^A    r ee 1 -  1 au n c h e r  and  TDL-''B 
and  TDI--'"  B  targets.   The  Aero  ..'A  was  adapted 
from  the  Navv  Aero  .,  ■   r  e  e  1  -  1  au  n  c  h  e  r  to  provide 
,h,.  F-    B  aircraft  with  a  supersonic  tow  capa- 

with  GAR  and  MB-'  weapons. 
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fect.     Airframes,     Design,     Wind     lunnel     mortfls, 
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propellers.    Control     ^^<.'.■■'^_     A.T'('vnimic\, 
Duct  ed     fans. 

The    static    stability    in    pitch,     roll,     and     \i>.    o 
a    generallied    annular    Jet     GEB    has    been    deter- 
mined   In    hover    and    forward    flight     at     ratios    of 
h'd    exceeding    ".1,     the    normal     stabilit>     limi' 
The    effects    of    •edifications    to    the    ba« 
figuration,     including    full     and    partial 
were    determined.        In     addition     to     siabi 
control     forces     and     some    performance     and 
distribution    data    were    obtained. 
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Aircraft  equipment.  Control  systems. 
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;TISTP    r,RI|>    OTS    ,  r  1  —    fi.fiO 

..th  «..it1>.r  •I'lj,  I'liurdd')  "ipr;nj^ 
A  CAaE  HlbTOHl  I  S  ,  K  ^T  ;  i.  AT  :  r  s  t  «  ; 
WHICH  PRODICE  SliTilShli  s  i^AiK  •! 
50  KNOTS  OR  (.KK^rr.-'  AT  :h\A>  TixK" 
TOVER    3. 

ky    J.     Restivo,     D         iirt^ri      >      nd     'r        ••:.■•  t  ••  r 
Sap    62,     3'*P.     inci.      iiiuj.     laljie»,  r  ■•  :  s  . 

Unc  I  ass  1  fled    r  ••  p    r  i 

DESCRIPTORS:        'K^lir     siti     n v .        t     r^s. 
Hazard!,     Mind,     Atlantic    Oct- an.     Climatic 
factors. 

AO-28;    630  Dlv.       2 

(TlSTP/CRi)    OTS    price   $9.60 

'•■<i     liorii    I.     Coll.     of    Engineering.     N.     Y. 

ULiOSPHERE    DYNAIIICS. 

Final    rept.,     '     «ay    59-30    No»    61, 

by  '  J  '  '.  J  s  London,  Kattuyukl  Ooyaaa,  and  'uildapah 

Pra-nira.   lay  62,  108p.  Incl.  il  js.  t  i  t  i " v . 

3 1>  rets. 

(Contract  AF  19(604)5492.  Proj.  8fc04) 
AFCRL  62-672)  Unr  .  i  s  s  i  f  i -•  d  r.-port 


DESCRIPTORS: 
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f  r  1  r  ••  !     r  I  :  1   I  t  i   I  1  , 


i-i.-,      •^tr.jlusp'iere,      Distribu- 
'•■rni1»"iiii's.      Viisorpti'in,      In- 
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Contents: 
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distribution  of  atnospheric  ozone  by  '  ■<  •■     ii- 

frared  aethod 
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jbiorption     processfS     in     the     str.t.      ph.r.       i 

Mjosphere 
•i(   distribution    of    total    o/one    in    the    mir 

Hfwisphere 

\0.:i;    lit  Div.       2 

TISTP   CR«r)    OTS    price    18.  10 

lir  Force    Caabridge    Research    Labs..    Hedford, 

IlBLlOCKAPHY    OF    LUNAR    AND    PLANETARY    RESEARCH. 

'9ei 

t,  John  W.  Salisbury.  Roger  A.  Van  Tassel,  and 
j;«l  E.  «.  AdIer.   July  62,  81p.  rifs.  (Rept. 
„.  AFCKL  t>2-676) 

froj.    8oC2) 

Unc I assi  f  ied    report 

DESCRIPTORS:        •Moon,     "Planets.     Astrophv^irs, 
«eleors.     Meteorites.     Hi  h  1  i  o.j  r  aph  v . 

His    bibliography    of     1  u  n  .<  r      .id     p  1  ..    •  t   .  r  .     r     s  ••  a  r  r  h 
BibUshed    in    1.>bt     contains    a     list    of     .rti        .^ 
(,tk    bv    author    and    by    subject,     with    .• ,.     ■      .rtirle 
ibftracted.       The    subject    categories    are:       astm- 
tiologv.    comets,    exploration    programs    and    pruLrs. 
mrrpl anetary    aagnetic     field,     meteorite 
craters    and    craterlng    effects,     meteors    and    me- 
'.fgriies.     Moon,    origin    of    the    solar    system, 
jlaaets.     and    l  »•  k  t  i  t  e  s  .        (Author) 

TISTP    GRM,    OTS    price    18.60 

iir   Force    Cambridge    Research    Lab..     Bedford. 

tlRORS    IN    Six    AND    TWELVE    HOIK    PREDICTIONS    OK 
,I>PEK    LEVEL    WINDS. 

i,  I     M.    Darling.    Jr.    Jul    c2,    fiSp.     incl.     il.us. 
titles,     -2    refs.     vAFCRL    c2-o82) 

Unclassified  report 

DESCRIPTORS:       'Wind.     •W.alher    forecasting. 
High    altitude.     Errors,     Statistical    ana    ysis. 
Tables.    Periodic    variations.  . 

*iilysi$    of    a    large    sample    of    wind    forecasts 
t»r   '.-    and    "C-hr    periods    reveals    that    subjective 
ftrrcasts    are     linearly    related    to    the    w  i  r  d    .a 
Ike   beginning    of    the    forecast    interval.       ^^l^ 
relationship    enables    the    development    of    .<    r.- 
jression    equation    between"   forecast    error    ati.i 
p*rsi$lence    error    making    it    possible    to    extend 
tie    results    derived    from    this    sample.       The    var- 
mion    of    forecast    and    persistence    errors    with 
,-,phv.     level    and    season    is    discussed.       The 
- :.    -u.-B    advantage    of    subjective    forecasts    over 

rsislence    is     :  C%    for    c-hr    periods    and    _ :  .t    for 

-hr    periods.     (Author) 

-.01    a5^  Div. 
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theasiern    t   .,    Br.slon.    Mass. 

THE    STEADY-STATE    DYNAMICS    OF    SPIRAL    GALAX ILS, 

■    June    1. 2,    i    p.     incl. 


Howard    D.    Greyber 
;as.    tables,    ^8    refi. 
oairact    AF    4^(638)555'' 
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•Galaxies.  •Interstellar 
M.ignetic  fields 


(aonetohyrtrodyn.imics 

■  the  th.-orv  discussed,  ideas  of  plnsr,  n►^^M^ 
-d  nagnei  ohydrocK-nnmics  are  invoked  for  expl.un- 
^g  the  general  circulation  of  gas  through  a 
•iral  galaxv.   In  particular  a  general  dipole 
■<gneiic  field  in  the  region  close  to  the  center 
'  the  galaxy  ^whose  axis  roughly  coinrid.»s  i»  M  h 
"«t  for  the  galaxv)  is  assumed  and  th.-  rcnw- 
'»nces  studied.   Thus  for  the  charged  y  .i  s  .in  d 
^51.  gravitational  and  magnetic  forces  are 


and  Grant 


;)s>^un^ri  to  play  r  on  para  hie  roles  Before  dis- 
ri.^^ini)  thr  theory  however,  we  nusi  review  the 
.\  1(1. ■per  for  the  struct  lire  of  s  p  i  r  .i  !  qaUxiPS, 
,.sp.ii  ,ll\  in  the  neighborhood  of  'he  ynlartir 
r  *'  n  '  ♦'  r      A  Vi  '  h  <i  r 


AU-.  t'^    8r  3  Ui  V  . 

(TlsTP     Kli       (iT.s    price    ctj.oO 
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(AFMU      ■2-;j0o)  1  nc  1  ass  1  f  1  ed    r  i- p  o  r  t 

,,ri,|in,i.     contains     color     p  1  a  t -■  s  :        All     ASTIA     repro- 
,),,,;  i>ns     .<  1  !  1     te     in     black     and    nhile.        Original 
na  .      Ii  '■     s  •• .'  n      i  n     ASTIA     llij  . 

liKsMi  ;  PloiiS  :        -  1  .inusph.-r.' ,      =  i;  1  .•  i  t  r  i  c     currents. 

r  ..  r  rr  s  I  r  1  .1  i     ma  (j  n  e  t  i  s  m  ,     Mayri.-tir     storms,     U  1  u  r  n  a  I 
•.  ,ir  1  ,il  1  on  s  .     HrriMdic     v  .i  r  i  a  I  i  o  n  ^  ,      Arctic     r.Mjions. 

Hijl;      ,..ti  tilde     i  li  r  r  r  n  t     s  >  s  t  r  m  s     ii  t  1  1  1  z  1  n  .j     K.'l     na.j- 
net.ijr.ins     iron     p  o  1  ,i  r     r.'.jions     are     d  i  .v  c  u  .^  s  t- d  .        The 
0,.;  1  ,,  t  1  n:i  s     ol     the     curr.c.  I     paltrrn^     from     idealized 
DS    curr.r.t     .systi-ms     arc     i  n  v  r  s  t  i  .j  a  t  >■  d  .        Fmphasis     is 
placid     on     I  ho     .^t.idy     uf     currents     on     .julot     days. 
^  A  ,i  t  h  o  r  , 


AD-.  B";    R':"i  Ll  1  V  .        2 

(TISTC     i;HV»"      (its     price     ffj.6C 

t  .,■  r  '  r  I  (' :<  :     fc.  n  i:  1  n  .  .■  r  1  n  y    R.-se.Trch    L  a  t- .  ,     U.     of 

S1MMAH1     Of     I'HOCEtDlNGS    Oh     THE    COSFERESCE    ON 
THOl'KAl     METEOHOLOCI  .     ASBIRV     PARK.     NEK    JEKSE-i, 

MA>  ■'.,     SPONSORED    BV    l.S.     ARMY    SIONAl. 

RK'-EARIH     AND    DEVELOPMENT    LABORATORY     PORT 
MoNMOl   I  II  ,     NEW    .lEKSEV  . 

R,..T.     <,n     Ro  search     in    Tropical     H  .•  t  e  o  r  o  1  og  \  , 
t,  ,  '  A  ;    .  f  r  ;  rd     II.     Porti..!     ''' n  d     John     R.      (.erhnrd?. 

S.'Ji    •  .         ■'     p  .      1  1  1  us  .      V  Rept  .     no       "-•-•-  . 
(Contcc'DA       ■-  -sc--^.--      ,     Proj.     ;•  Ac<q-27-r  05) 

Incl.-issifieri     report 

UES(KIPTORS:        *Mei  .M.r  ol  o()y  ,     Trt.pical     reijions, 
i'  r.M    1  p  1  1  .(  t  1  on  ,     Con  fe  rt-nr  PS  . 

S  u  -I  "•  ii  r  \      IS     y  1  \'  e  n      of     the     p  r  o  C  e  o  d  l  n  y  S      of     the 

(nnf.'renco     on     Tropical     Meteoroloyx     held     at 

Ashur\     Park,      Noi»     Jersey,      over     the     period     fror 

Ma\      "    ■'  ■    .        Tl,e     Conforenco     h.id     .'i  s     lis 

pri"..  r\     olMectiv     'he     ,•  v  .T  1  u  at  i  on     of     the     current 

s'.i'us'of     our     knohledye     of     re  t  e  o  r  o  1  o  y  i  c  a  1 

pioc.-ss.'S     in     !h'      tr(ipics     as     lhe\     appl\     lo    the 

r.s e  !  o  or  o  1  oy  1  ca  1     s  c  a  1  ,■     for      land     aroas. 

Author) 

\ 

\U- .  -  ■      -  Div. 

,  I  1  s;  P     1  H        01  S     price     J...6C 

S  !  ,,  r  f  I'  re'     I    .  ,     I  a  1  1  f 

I'Al  E0W.(AEI  ISkl    01      A     THITK     TEKTIAR'l     VCa.CANIC 
SK'.»1EN(E     IN     NOKTHEKN    tAlUORNIA, 
I,  s     Mvrl     E.     Beck  June     '..     ^'p.      incl.      illus. 

t  ab  i I  s        Scientific     r ep 1   .     no. 
(Con  I  r  .ic  I      Al      '    •  ,■      ^'  -     -     .      I'r-J  .      -  '  •   '  , 
:^^  (  HI      '.--".■;  liiclassified     report 

[Jl- ^1   Kl  PTORS  :        •'Terrestrial     naynetKsm,     •Rock, 
Maon-'iic     prop.-rtios,     California,     Volcanoes. 

.\     ,,;,  I"ora,ine'  ic     s  M, .!  N      of     the     Western     Cascade 
,,ri,.  s     of'   late     Eocon.      ir    Miocene     aye     was     narie     to 
oeiornine     changes      in     position     and     ro versa  Is     in 
polarit\     of     the     yeonaynotic     polo  Included     are 

p,.  •'  r.uiraphN     of    the     serios,      lat.oraiory     and     field 
pr,,odur.s'      and     p a  1 e o c  1  i r a  I  i  c     i np 1  i  c a t  i  on s     of     the 
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A  } ,   1    r   . .       S    i  n  ,  1  V        V  1    s  s   1 


DESCKIPTUKS:   *MoislLire.  •Stratosphere.  *At- 
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r-vji.'s.       S'iis':i        !■'.     .-.-     incticntettliiit     th^ 
ijr-oniHtjnptif    pi)  If    ii  11  liny    •r>ir-rn    Cascade    teriei 
(imr    unriprMfRi     a    systematic     fluclualion    of    con- 
si  titrable    ■lagniiud*'    9bout     a    ceatral     location    in 
nDrihWfSt     Grernlanri.        Maijnetic     vsriations     of    this 
sort     during    Tertiarv    time    c»n     logically    be 
aspribpii    either    to    polar    wandering    or    to    a    period 
of     lonq-terw    departure    of    the    dipolar    component 
of    the    geomagnetic     field     from    an    axial 
orientation. 


^0-283    728  Uiv,       2 

vTlSTP    GRW)    OTS    price    31.10 

Aeroipd  'it  ion    Oiv.,     Washington,    D.    C. 

LNDtKStA      ,r,     r'        .  !  i  AL    EX  PLOH  AT  ION  . 
by    V.     Levchenko.     •    July    '.2,     2 p.     ^AID    rept.     no. 
■,2-9<;    Trans,     froa    Scientific    and    Technical    Con- 
ference   on    Undersea    Geophysical    Exploration. 
Sevetskaya    Geologiva;    No.     ::pp.     '.^i,-'"?'.    May 
1962.) 

Lnclassiified    report 


DESCRIPTORS: 
Explorat  iun. 


'Ocean  bottom,  Geological  survey. 


AD-28-:  '529      Div.   2 
vTISTP  GRW   OTS  price  |1.10 

'•■'     •  ,•  I    e  Int'oraation  Oiv.,  Washington,  D.  C.' 

;AK:Ariuss  ok  the  geomagnetic  field, 

b>  b.  p.  Uurlatskaya.  ^'     June  n2,     2p.       AID  rept. 
no.  12-85;  Trans,  from  The  Archaic  Magnetic 
Field  of  the  Earth.  IN:  Akadeniya  Nauk  SSSK. 
Izvestiya.  Seriya  Geof 1 z i c heskay a ,  No.  ^:pp. 

5  2^---29,  -'?c2., 

Unclassified  report 

DESCRIPTORS:   'Terrestrial  aagnetisn,  Earth. 
Geological  survey. 


AD-285  ^81      Uiv.   2 
TISTP  FR)  OTS  prire  I" ,10 

Geophysical  Inst.,  1.  of  Alaska,  College. 

RESEARCH  DIRECTED  TOWARD  CORRELATION  OF  VISIAL 

U  RORA  WITH  ALRORAL  RADAR  ECHOES. 

-  1 n  a  1  rept., 

by  Robert  S.  Leonard.  Aug  o2,  cp.  incl.  illus. 

Rept.  no.  L'AG  H^2B; 

Contract  AF  19(60^)7446) 
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Unclassified  report 


•Aurorae,  Ri 
ry,  Scatterin, 


Aives,  Very 
1  .  J  retnen  t . 


>■>  r  '. 
1.1  He 


J  n 
aly 
1  eg 
he 
a 


IS  Investi'jation  was  to  separate 

►"oes  into  two  classes,  de- 
I-  of  the  scattering  region, 
r   these  echoes  with  visual 

••-••  same  part  of  the  sky. 
uiroral  ri:i-   examining  nearly 
of  the  5»   *-re  operated  at 
,  Alaska  with  extra  receivers 
e  and  Ft.  Yukon,  Alaska,  to 
scattered  signals.   To  deter- 
urnn   t''-,1cv  -imeras  were 
'  '■  ■     ■■  f  .     <  "  '■  Yukon,  Alaska. 
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IS  price  J1 .10 


V  r  ;  '  >  '1  1       r  J  I'  -S  0  n  . 
P  '  :  v(r  r  (  I  UF  THE  PI  ANETS. 
-I'll   r-,i',    July  '_'-,•■  July  62. 
Til  111  !..-irel$.   31  Jaly  02,  3  p. 
,r  1  •  \  ,-ir  ,.>,  OCO2I-0I  ) 

Unc lassified  report 

DESCRinr  '(^:    P  IS,  Venus,  Polarization, 

Liji"   ~^  •  i  T  >  ,     Optical  analysis. 
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price  $1.^0 


Arny  Research  Office,  Office  of  the  Chief, 
Research  and  Developaent,  Washington,  D.  C. 
SOLUTION  OF  NON-STEAOr  SOIL  MOISTURE  TRANSFER, 
by  William  0.  Ohmttede.   ^'02,  i'p.  incl.  illut. 
1  ref. 

Unclassified  report 

Paper  presented  at  the  ^9t>2    Aray  Scieme  Con- 
ference, 2C-22  June  c>2.  United  States  v    -  ,ry 
Acadeay,  Nest  Point,  New  York. 


DESCRIPTORS:   'Soils, 
ferential  equations. 


Moisture,  Partial  iif- 


A  nathenatical  model  of  soil  moisture  tr.ins 
including  assumptions  and  limitations,  is  li 
scribed.  The  model  is  a  second  order,  noni 
partial  differential  equation  whose  solutio 
resents  non-steady,  one-dlmensional  soil  mo 
transfer.  A  number  of  solutions,  for  variu 
boundary  and  initial  condition,  obtained  h  <. 
merical  integration  on  a  digital  computer  1 
described.  These  solutions,  in  conjunctiu:. 
laboratory  experiments  with  soil  moisture  '' 
tractors  can  be  used  to  determine  the  water 
transmission  characteristics  of  soil.    Aut 
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Army  Research  Office,  Office  of  the  Chief, 
Research  and  Development,  Washington,  D.  C. 
w,.r>o  ^i^y  ATMOSPHERIC  TURBULENCE  AT  VERY  HIGH 


WINDS 
ALTITUDES 
by  Marvin 
tables,  3 


J .  Lowen  thai. 
ref  5  . 


'962.  12p.  incl.  illus, 
Unclassified  report 


Presented  at  the  T*62  Army  Science  Conference, 
2C-22  June  1^62  at  the  United  States  Military 
Acadeay,  Mest  Point,  New  York. 

DESCRIPTORS:   »Wind,  Turbulence,  High  altitude. 
Measurement,  Condensation  trails,  Rockets, 
Photographic  analysis. 

Studies  of  atmospheric  turbulence  in  the  ,i"  -  70 
km  levels  were  conducted  by  means  of  multiple 
rocket  firings  at  Cape  Canaveral  at  intervals  of 
1:  to  7f  minutes.   From  these  data  short  tern 
wind  variabilities  N<*re  computed.   Although  the 
maximum  wind  occurred  near  5C  km,  the  wind  speed 
variations  increased  continuously  reaching  a 
maximum  of  3  aps  at  '4  kms.   Little  variation  in 
Hind  direction  is  noted  up  to  4S  km  with  large 
changes  thereafter.   *,  Author) 

AD-280  G71      Uiv.   2,  30 
(TISTP  MH)  OTS  price  |1.60 

Aray  Research  Office,  Office  of  the  Chief, 
Research  and  Development,  Washington,  D.  C. 
MESOSPHtRlC  DENSITY  VAHIAUILITY  HASfcD  ON  RECENT 
METEOROLOGICAL  ROCKET  MEASUKENENTS , 
by  Otto  W.  Thiele.   '462,  V^p.  incl.  illus. 
23  refs. 

Unclassified  report 

Presented  at  the  1962  Aray  Science  Conference, 
20-22  June  ''4r:>2  at  the  United  States  Military 
Acadeay.  West  Point,  New  York. 

DESCRIPTORS:   •Barometric  pressure.  •Upper 
atmosphere,  •Sounding  rockets,  •Parachutes, 
Periodic  variations. 

Seasonal  and  latitudinal  variability  of  d>"isiiv 
between  tci  and  ri8  kilometers  is  presented.   Ihe^i' 
data  were  derived  from  direct  temperature  and 

►  *-j>-»  '■)  irements  made  with  meteorological 
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tions of  lambda  =  (negative  ion  density), '(elec- 
tron density).   It  is  concluded  that  the  lambda 
distributions  should  be  decreased  so  that  even 
the  night  profile  of  lambda  would  have  the  value 
'  at  an  altitude  of  about  cC  kras.   ^Author) 
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propagation,  Corrections,  Partial  differential 
equations.  Bessel  functions,  Refractive  index. 

Ihe  wave  equation  describing  electromagnetic 
wave  propagation  in  the  troposphere  is  solved  for 
the  one-dimensional  nredium  which  has  permittivity 
variations  represented  in  complex-exponential  and 
sinusoidal  forms.   Form  solutions  are  derived; 
proper  identification  of  characteristic  param- 
eters with  the  equation  being  solved  permits 
selection  of  appropriate  solution  in  terms  of 
Hessel  functions  or  associated  Mathieu  functions. 
The  wave  equation  describing  electromagnetic  wave 
propagation  in  the  ionosphere  is  derived  for  an 
electron  density  function  that  varies  only  with 
height.   The  wave  equations  are  shown  to  be  of 
the  form  solved  in  the  tropospheric  wave  propaga- 
tion investigations.   The  remaining  equations  are 
shown  to  have  forms  considerably  more  difficult 
to  solve  than  those  solved  under  tropospheric 
wave  propagations.   A  review  is  made  of  the  manu- 
facturer's recommendations  for  correcting  geo- 
detic distance  data  obtained  with  the  Tellurom- 
eter  and  t.eodimeter.   The  corrections  are  those 
due  to  refractive  index  of  the  atmosphere.   The 
effect  of  decay  of  refractive  index  with  height 
on  angular  deviations  of  a  light  ray  is  worked 
out  for  a  simple  atmospheric  model.   .Author 
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Beer  L«h  deviations  occur  in  even  the  most 
solutions  of  thionine.  in  either  chlorid- 
sulfate  systems.   These  effects  are  evid<n 
caused  by  association  of  the  dye  cations, 
lon-pairing  cannot  account  for  them.   The 
concentration  spec t ropho t one t r 1 c  data  fi: 
theoretical  dimerization  model,  but  the  <\ 
disappears  at  moderate  and  high  dye  conci 
tlons.   Quantitative  measurements  0/  the  1 
ence  of  the  apparent  extinction  coef^ici.: 
added  chloride  ion  in  dye  chloride  systemi 
to  the  conclusion  that  dimers  and  possibly 
trimers  contain  respectively  one  and  two 
ions.   The  data  stro.igly  indicate  much  hij 
polymerization  at  large  concentrations,  *. 
gegenions  playing  a  significant  role;  ho*. 
the  dye  salts  out  rapidly  as  counter  ion 
tration  in  the  solution  is  increased.   \Au 
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amplitudes  of  the  two  sidebands  were  separately 
recorded,  and  their  correlation  coefficient  com- 
puted to  give  a  measure  of  the  quality  of  the 
circuit.   Forty-five  determinations  of  the  cor- 
relation coefficient  for  5CC  cps  sideband  separa- 
tion gave  a  value  of  .  Zb    ±    .C7,  showing  that  the 
coherent  bandwidth  of  the  moon  reflection  path  is 
extremely  narrow.   A  standard  word  list  was 
transmitted  as  a  test  on  the  actual  quality  to  be 
expected  of  a  voice  circuit  using  relatively  un- 
sophisticated terminal  equipment.   A  panel  of 
listeners  correctly  ascertained  " ^i     of  the  moon- 
reflected  words,  whereas  ^ti    of  the  words  on  a 
similar  list  presented  without  distortion  but  in 
the  same  signal'white  noise  environment,  were 
correctly  judged.   The  difference  is  attributed 
to  fading  more  than  to  distortion  of  the  moon- 
reflected  words.    Author, 
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bombing.  Vulnerability,  Survival,  Probability, 
Theory. 

The  design  of  communications  networks  that  have 
a  high  probability  of  surviving  the  terminals 
which  ihey  serve  when  both  the  network  and  the 
terminal  are  subject  to  bombardment  is  presented. 
The  probability  of  survival  of  a  communications 
network  can  be  increased  by  either  hardening  the 
elements  of  the  network,  adjusting  the  location 
of  the  elements,  or  adding  additional  redundant 
elements  to  the  network.   The  choice  of  technique 
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0    wafers    used     in     this    device    were    ob- 
conirolled    photoelching    of    single 
0    a     thickness    down    to    ''     microns    where- 
rent     leads    for     the    etching    are    arranged 
wa  N     that      the\     serve     later    as     PM K     leads. 
\     tests    with     I'Ml-     cells     reproduced    the 
tiire    of     rub>     laser     signals    with    a     simi- 
iiOii    as    photomultiplier    tubes.       The 
imii     of     the     response    time     is    believed 
he     11,1  no  sec  end     range,     ma  k  i  n  ij     it     possible 
detector    as     d  e  ra  u  d  u  1  a  t  e  r     in     h  i  ij  h     volume 
mraunicalion     svstems.  Author 
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uring  systea  xas  d>-veloped  by  LSAEHDL  for  t 
studies.   The  rt-port  concludes  that:   ,a,  I' 
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contract     AK  (61t.79;'.     Proj.      -• 

isn     ri)H    i2->-'-''^  Inclasiified     report 

I'h  s(  K  1  PTOK  s  :        'storage    batteries,      •'Power     sup- 
pliei       'Cathode!       llectrol\tic    cell  •Anodei 


; 


Klectrolytic  cell.   Electrolytic  rells 
flertrolytes,  Electrodes,  lithium.  Silver 
roopounds,  Nickel  compounds.  Chlorides,  Car- 
bonates. Propenes.  Aluminum  compounds.  Elec- 
trical conductance,  Metals.  Klectric  currents, 
Polarization,  Materials,  Tests,  \oltaye.  Elec- 
trochemistry, Solutions,  Satellite  \ehirles. 

New  cathode-anode  couples  using  nonaqueous  elec- 
trol)tes  were  investigated  as  secondary  batteries 
for  use  in  orbiting  satellites.   A  I  i  anode  is 
used  with  either  a  AgCl  or  Ni(  \Z    cathode  in  an 
electrolyte  consisting  of  (,H(0:.  AKl'.  and 
1  i(»l.   The  solubility  of  lithium  chloride  was 
found  to  increase  with  increasing  A  IC  1 '■  concen- 
tration.  Electrical  conductivity  measurements 
showed  low  activation  energy  for  conduction. 
Migration  experlaents  agreed  with  the  predicted 
mechanism.   Electrode  reactions  were  studied  in 
detail.    Ihe  C  :'H'  CO:- -A  IC  1  •  electrolyte  was  foumi 
to  be  stable.   Many  metals  were  anodically  oxi- 
dized in  this  electrolyte  and  found  to  be  some- 
w'l.it  soluble  and  therefore  unsuitable  for  use. 
Ii  aetal  was  electrodeposiled  at  'i,.   efficiency 
al  current  densities  up  to  at  least  8.  raa/sq  cm. 
Ni(12  was  produced  at  1 C  '  efficiency  only  at 
very  low  current  densities,  whereas  AgCl  wa  s  ({pro- 
duced at  1C  "    efficiency  at  current  densities  up 
to  at  least  "2  ma/sq  cb.   Polarization  experi- 
ments Indicated  that  aass  transport  may  be  the 
limiting  factor  for  the  AgCl  cathode  during  dis- 
charge.  Electrode  spacing  experiments  indicated 
that  cells  are  limited  primarily  by  resistance. 
A  cell  was  successfully  cycled  at  -2?  C.   Author; 
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r-idio«erer    m  s     equippfil     with     a     liiguid     oxygen 
cooled     in    Sti    re;,     ,i  s     i    detector    and    measurements 
f    '"le     infrir-'i!     Nickground     radiation 
'  '  1     '  .       flu.        .Author, 
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THE  COUPLING  AND  MI.'TLAL  IMPEDANCE  lU.roKr.N 

BALANCED  WIRE-AKM  CONICAL  LOG-SPIRAl  ANTENNAS, 

by  John  D.  Dyson.   June  t2,  8Zp.     incl.  illub. 

refs.   Technical  rept.  no.  5^} 

(Contract  AF  3 J v 657  J  8^00 ,  ProJ.  Nfc278) 

Unclassified  report 
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Antenna  radiation  patterns.  Impedance,  Veisure 
■enl.  Design,  Theory,  Voltage,  Electrii.  cur- 
rents. Rotation.  Polarization.  Propagation. 
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Electron  tubes,  Packaging,  Test  methods, 
Standardization,  Ultra- high  frequency,  Super 
high  frequency,  Magnets. 

Kesearrh  was  continued  on  a  family  of  electron- 
ically tuned,  broadband  bacliward  wave  oscillator 
tubes.   Analysis  of  band  ',  '.  and  8  tubes  which 
have  completed  life  tests  are  given.   This  analy- 
sis includes  design  changes  which  were  incorpo- 
rated in  the  tubes  to  iraprove  life  performance. 
Hand  '  manufacturing  changes  are  described  which 
result  in  a  lube  with  belter  transient  frequency 
behavior  and  improved  operation  in  high  tempera- 
ture environments.   Also,  twelve  items  of  general 
manufacturing  improvement  which  apply  to  all 
bands  are  described.    ^Author; 
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The  .stability  of  a  frequency  remote  control 
system  under  the  action  pulse  noise  with  a 
known  law  of  amplitude  distribution  is  deter- 
mined.  The  influence  of  the  structure  and 
parameters  of  a  receiver  upon  its  noise  sta- 
bility is  investigated.   A  method  is  examined 
for  calculating  the  noise  stability  of  codes 
with  series  and  parallel  transmission  of  sub- 
carriers.   The  optimum  pass  band  is  calculated 
for  a  receiver  under  the  simultaneous  action 
of  pulsating  and  fluctuating  noise.   The  effect 
of  the  nature  of  llie  noise-pulse  sequence  on 
stability  is  examined,   v^^uthor; 
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frequency    aeasureaent.        In    other    aodels,     the 
noise     IS     included     in    the     feedback     loop    and    re- 
,„its     in     an     inverse    one-half    power    variation. 
tvidrnce     is     adduced     to     indicate     that     both     effects 
lane    place     in     practical     oscillators     and     soae 
fjiinales     of     the    aagnitude    of     these    effects     are 
aide.  Author 
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sort  cantinued  on  a  a n uf ac t u r i ng  techniques  and 
pracesies  for  silicon  power  transistors.   A  new 
process  for  the  fabricatian  of  planar  structures 
■IS  developed  which  yields  high  voltage  break- 
dow«s  and  low  collector-base  reverse  leakage 
c«rrenis.   A  production  pratotype  epitaxial 
rraciar  was  built.   Two-IC  and  i'Z^     transistors 
■ere  Bade  by  a  new  process  in  which  the  base  pre- 
depoiition  layer  is  deposited  over  the  entire 
wafer  and  then  reaoved  froa  the  desired  collector 
surface  prior  to  the  base  diffusion.   Developaeat 
of  an  elec t r«c heaica 1  polishing  process  is  in  the 
final  stages.   Construction  of  a  production  pro- 
isiype  epitaxial  reactor  was  coBpl«ted.   A  vapor 
deposition  process  for  the  base  p redepoi i I i on 
operation  was  established,  and  the  e^nipaent  con- 
itructed.   Crystal  aount  and  lead  attaehaent 
operations  were  developed,  and  the  pilot  equip- 
aeni  is  under  construction.   A  superstructure 
lor  base  and  eaitter  connections  an  the  4-^0  and 

devices  was  designed  and  tested.   Voltage 
breakdown  and  current  leakage  tests  were  aade. 
Author 
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Research  was  continued  in  an  effort  to  deteraine 
the  feasibility  and  to  deaonstrate  the  practical- 
ity of  a  three-electrode  theraionic  converter 
having  the  following  characteristics:   (a;  a 
third,  positive  ion-producing  electrode,  lb/  an 
efficiency  of  not  less  than  15%,  ',  c  1  an  unat- 
tended life  of  not  less  than  1  year,  and  (d)  a 
naxinua  temperature  of  150C  K.   Several  experi- 
aental  converter  designs  were  fabricated  and 
evaluated.   Refinements  in  geometry  and  procetsei 
were  tested  to  achieve  tiiore  dependable  design 
criteria  with  the  greatest  emphasis  directed 
toward  the  improvement  in  Cs  purity.   Materials 
investigations  completed  the  Cs  compatibility 
data  for  the  initial  materials  selected  and  ■ 
comprehensive  report  is  included.   (.Author) 


AD-28t  32t      Div.   8 
TISTP/MH)  OTS  price  $5.60 


t 


Microwave    Lab.,     Stanford    U.,    Calif. 

CYCLOTRON    RESONANCE    INTEBACTION    AT    MILLIMETER 

WAVELENGTHS. 

Teckn  ical    rept . , 

by    k.    k.    Chow.       Aug    62.    A6p.     incl.     illuf. 

21     refs.       (Scientific    rept.    no.    A3;    ML    rept.     no. 

^18) 

(Contract  AF  1 9( fcO^) 1 930.  P ro j .  ^619) 

(AFCRL  62-582)  Unclasaified  report 

DESCRIPTORS:   •Cyclotrons,  •Extremely  liigh 
freqnency.  •Backward-wave  oscillators.  •Beso- 
nance,  •Magnetic  fields,  Microwaves. 


Cyc 1 01 r  on  r 
t  ron  beam  « 
wave  oic  i 1 1 
S-band  -was 
prototype  o 
range  was  a 
was  so  cons 
narrow  air 
which  provi 
cyc  lot  ron  m 
desired  per 
prototype  t 
fication  ar 
also  report 
iti  improvin 
to  cont ro 1 
t  he  cone  1  us 
he  re ,  the  c 
though  net 
t  a  1  nab  1 e. 
space  in  wh 
ever,  this 

AD-iPt  ??? 
(TISTB  AW} 


esonance  interaction  between  an  elec- 
nd  a  circuit  wave  to  produce  backward 
ation  in  an  unloaded  waveguide  in  the 
investigated,  and  the  development  of  a 
scillator  tube  to  work  in  the  6-^.5  mm 
ISO  completed.   This  prototype  tube 
tructed  that  it  could  be  placed  in  a 
gap  of  an  iron-core  electromagnet 
ded  the  necessary  field  for  electron 
otion.   However,  it  did  not  have  the 
formance.   Modifications  made  on  the 
ube  and  tube  performance  after  modi— 
e  described.   A  different  design  is 
ed.   The  main  difficulty  enconntered 
g  tube  performance  was  the  inability 
electron  injection  properly.   Even  at 

ion  of  the  experimental  work  described 
ontrol  was  not  entirely  satisfactory, 
electronic  gain  from  the  tube  was  ob- 
A  aecondary  difficulty  was  the  lack  of 

ich  to  place  the  tube  components;  how- 
was  later  solved.   (Author) 

Div.   S.  16 
OTS  price  $9.60 


Hughes  Aircraft  Co.,  Culver  City,  Calif. 

MTCROHNIATURIZED  INSTRUMENTATION  PACKAGE. 

Report  on  Phase  3. 

by  A.  B.  Ellis,  J.  A.  McKeniie,  and  C.  A. 

Siabolepszy.   ^^  Aug  62.  T 5p ■     incl.  illus. 

tables  ,'    '?J>    refs  . 

;Conlract     AF     "/.  (  6' "  )  63  Aii) 

Unc  lass  i  fieri     rejiort 

DESCRIPTORS:       •  I  n  s  t  rirmen  t  a  t  1  on  ,     'Spnce 
medicine,     •Astronautics,    M^ crom i n i a t ur i zaJ i on . 
Monitors,     Space     flight.    Trnrsriucers,     Radio 
signals.    Measurement,     Physiology,     Man. 

The    development,     design    and     fnhrication    work     for 
three    Mi  cr  o-M  i  n  i  a  t  ii  r  i  led    Instrumentation    Packa^s 


35 


>N1C  EQUIPMENT 


irr  <1»»  $c  r  1  bf-<1  .  This  r^por 
done  during  Phsse  III,  »nd 
wir^riil  contBinnri  in  rhe 
rociip;»-'io»  of  Ph  ^  s  f  I  ^nA 
■  iri/i'ion  giiTht-rs  'hn  mnj 
in'i  iin'*  volume,  <nr1  pr'ivl 
•  »  •■  r  <in  '  pn  t  5  n  f  •  h  i-  p  r  >■  v  I  " 
jfn>-rH!  intcn'  nf  ihi«  pr" 
iTi;iriv-d  »eclini'|u>*5  jnil  ••') 
'nr"-i<iirfiiirn'><  of  r'-liti»t*.v 
it 'fining  hum  in  [thv^lologic 
^•-  i  i  \j  T'-mi'n  <  s  w  r  ••  '  n  hf  ma 
'iin<,  iuch  1  \  •>])*'  ;i-r''r 
^pir*"  Trhirlc^,  .mil  in  sp.j( 
,  A  ii  •  1  -  r 


rep 
Ph« 


■J  5 

jr  1 

J  1  j> 

a  1 

H   1  • 


DC  U 

1  o 

or  r 


rf  t) 
n    ■ 


c  on 

i  n 


■  ^n 
sum 
»     P 

I  r  ^ 

r  •    1 

ll   V 

i>  r  I 
(  <• 
.      f 

kn 
di  t 
u  n  u 


I  ^     ' 
■  I  r  1 

li  t. :  1 

Th 

n  t      SI 

r-f 


he 

ze  ^ 

she 


Kurt 
■  1  f 
•  '1     upon 
i  'J1l- 
■  r  t    1  1 
■  n  r  '     10 


'  r  .1  V 


ion. 

5  u  ^  1 


4  r    I 

T 

'  i 


" r  5 

h  e  $  e 
I  u»- 
n  e  a  r- 
imbe r* . 


AU-.  ->'     3f>3 


Oi  V  .        -> 


.00 


Inter-Kange     lnitrmient*i,.ii 
Hiisi.p     Hangp,     S        Hex. 

■>HtC  I  !•  ICAT  lONi     (■OH     V  t  •     Ht.Lt 

s^  bFtH 

■>ep     •.,      ■'p.  IKIO     JoCiiaenl 


■i  d  n  ,)  s 


iH   (_  ,)*ip  Ah  ;  i 


108-62) 


inc.<s>.ried     report 

DESfHIPTCRS:        •F^re.juency,     "Kidio    receiffrs, 
•Tine,      Very      low     !rejii»-iiv         ">|jecificationj, 
t.-'ciricd.     pro^,"-rliei,     ftivsicai     properties, 
■)'-'i'>itlfit)f,     blitily,     ■(i'liulf'-quency     <iBpli- 
fieri.     Phase     let^',,  r«,     ->'-r»o    systeas.     Stand- 
iris,     Synchr.jni/.  ers. 


'.echnical     speiificjlijn     jul.ine*     ine     require- 
^trication    of    a    VLF    r ece i *e r  '  c oa- 

Fhis    fquipment    »i!l    be    used    to 

J  1     t'-'B-en    widely     $ep- 

jritei)     tiiBinj     s'.  j^.'ni     'j     •l''^."     ■  iTiIlisecond, 

111     lij     assist      in    juinliii.nj     s'dn:ird     frequencies 

"ith     respect     to     irjnsiiitted    LI-^        to    an    accuracy 

o  :     >    .     p  4  r  t  i     1  .1  I  u     :  n  e     '  ;  m    p  o  Me  r    or    belter. 

A  J  '  h  I)  r 


menls      for     the 

parator     system 

■aintain     tise     syncnrjii^ 


All-. ^6    36^ 


0  T  t)     p  r 


$^.60 


->'inford    I'.,    Calif. 

:s    MIOH-PONER    MICRUMAVC    CONCEPTS. 

10.    20    (nml)     1    Apr    57- 


KicrowdV*  Lab. 
i.tNtKAl  sT'  U  Ifc 
V  J  *  r  t  e  r  .  y     r  e  p  t 

t,     Har»in    i   hoijrjw.        ->•■,      i2,     l6p.     incl.      illus. 

reii.       Scientific     repl.     no.     ^4;    ML    rept.     no.     ^39^ 
Contract     AF    19(60^)1930.    Proj.     4619) 
Ar'^.     -.-■    ^  Unclassified    report 

:;Eb<  R  IPTORS  :        'fc-lectron    guns,     •Paraaetric 
m,.  ifiers,     't'lasma    physics,     •Electron     tubes, 
ter'ron     bean-i,         •■^.J.^l,     Blcrowave     equipment, 
tertronajnetir     «),M,       Propagation,    Eleclro- 
st-jtics,     Focjs:  nj,     Mi;-etic     fields. 

1    u  n  t  e  n  t  $  : 

Mirowave   tuhe  stjli'-s 

frossed-fie.d    electron    guns 

t  .  ec t ro s t a t  1  c     beam-type    paraaetric    amplifier 

asniii    physics     stjities 

ectron     beam     ,nt>-rHrtion    with     a    plasma 

asm     parametric      i;7i;'.ifi>-r 

int'-riction    with    a    cesiua    plasma 
I  >■  (■  1  T  ;  ■  J  •■  ,     for    p  1  a  si^Tas 


P 
fc 
P 

tiertron     beam 
ll^     i)  1  a  g  n  0  s  !  ;  ■ 


AD-.  •''.    375 
r  IlTP/WM' 


'ITS 


D  1  ■. 
pr  1 


->.    2 

$4.60 


Qu-'-nsland     '   .        Australia 

Tflt    S(    INT  II. I  AT  [lis     .11-     SAIKLl   !  Tt    RADIO    TKANS- 

H:s->1)NS     AND     !•  Ii  i.U-AL;(;NtU     lUNOSPHtRIC 

IRRKr.i  l.AK  IT  IKS  . 

hv     U       <•.     Singl.-ton,     G.     J.     K 

A       Thomas .        S-p    6l .     19p. 

r:>  Scientific    rept. 

ntract    AK    64(500)9.     Proj 


( 


AM  -<! 


^-302) 


Lynch ,  and 
incl .  illus. 
no.  2) 

5631) 


tablss. 


Unclassified  report 


iJ(-.b(  •<  :  PTORS: 
V  •■  h  1  r  1  -s  .   •  I  < 
tistn  il   ani 
A  .1  -v  t  r  .1  :  I  .1  . 


'R.iilio  signals,   •Satellite 
jsp1>-r>-,   'Pr  jpagatlon,   •Sta- 
.is.   •  !  •  r  r  •■  s  I  r  1  a  1  magn'-lism, 


T  n  r  '• 
of  t 

S  1  OR 

The 

of  a 

at  2 

one 

dayl 

rela 

are 

quen 

spre 

to  1 

can 

of  i 

to  ^ 

spr- 

f  I .  ; 
of  1 
quen 
■  ith 
ka. 


he  s 
s  fr 

S  f  1  1 

■  p  '.  1 
c/s 
but 
ight 
t  i  on 
f  oun 
c  y  -  s 

ad-r 

nc  re 
be     I 

rr-  i 


n  t  "1  s 

c  I  at  I  1  1 

0  a    h  X  p  1 

t  I  :  :  1 1  I 

t  ud  •■     an 

The 

soar    si 

hours. 

with    s 

d    t  o    be 

;i  r  •■  ad  i  n 

The 
a  5  ('    wit 
n  t  e  r  p  r  •• 


I  1  ■ 


hor 

or    ao  re 


p  r  •'  a  ij  In 
Izont a  I 


:.  ^  ••  r  V   1  t 
a  I  1  u  n  s 

0  re  r    V  I  I     ■•■  r 

n  s      ^  .1  ;  >       .1     ' , 

ti     I    ^ '"  i  1 1  I  :  1 

phenTfin      i 

ight     a<   t  :  k  1  I 

T  h  e  r  »•     .  s     n 

poradic    i.    bu 

as  soc  i  a  t ed 
g  and  riij— 
sc  1  n t  i  1  I  I  t  : 

h  Zenit*!  inj 
ted     In     t  ns 

■    s   .         It       1  ■     i   J  1 

■!  J .-  1  T  ^    :    .  t  1 

1  r  r  •■  J  J  ;  1  r  1  t  1 
nil  t  I  h  I  V  d 
r  r  •■  ;  i  '  1  r  ;  t  1  e 
J     a  r>      f  ./  u  nd 

d  iaens  ions 
Author; 


t  a  1  n.-i1 

Mr 
a  n  I  I  V  z 

s  ■,  1  a  n 
1  1 1  n  r  a 
T.l  in!  V 
p  •  r  s  IS 
•  ■  V  i  1  ••  1 
t  n  ■ 

t  h    t;     t 

r  ■   a  .  I  11 

i  r  I    I  V  1 

1  n     a 

f        I  >!■• 

.  f      I  M 

«  r  1  n 

IT"       s 

I-  n  i  i  a  n 

a  s t oc  1 

occur 

the      o 


a  I 

s  t 

•■il 

ll  1  s 

I  •■ 


:  ri  t 

1    t 

J  t 

t  ;. 

man 

Sim 

t  1 : 

S       '• 

a  t  • 

1  n 
r'l  • 


Hr 
ran 

1  n 
t  r  1 
.h  1 
n  1  J 
1  n  t 
^  f 

1  !  1 
h,- 
ypr 
I  s 
n  •■  r 
'•  s 
rile 
;  a  t 
n  I 
f     I 

1        H 


1  sb 
sn  1 
del 

but 
r  h 
h  t- 

I  t 
a  c 
a  t  1 
f  re 
>  o 
f  ou 

wh 
yst 
r  o 
1  II  n 
.  b 
he 
1  t  h 
t  r  h 
f     • 


a  n  e 

s  — 

ail. 
I  o  n 
peaks 
t  1  ■'■ 
h.- 
I)  r- 

0  n  s 

f 
nd 

1  rh 
em 

f   . 

s     a  TV  J 

order 
f  r.-- 

•■  5 


Ati-2at    37e.  Oi».       ^,2 

TISTP/KH^    0Tb    price    |2.60 

Queensland    U.     .Australia    . 

THt    GtOMtTH^     OK     RADIO    RtKLtCTlONb    KROM    HtLD- 

ALlONtU     lOM/ATIO.S     IJIREGU  A  K  I  :  :  fc  S     IS    THt 

lOSOSPHtRE,  ' 

by  E.  i.  Uearden.   Oct  tl,   :.p.  incl.  i 1 1 ut . 

11  refs.  .Scientific!  rept.  no.  }i 
Contract  AK  64(500)^,  Proj.  itJ'' 
AfCRL  t2-3C3)  Inclassified  report 

DtbCKIPTURb:    "Kadio  »aws.  •Reflection, 
•Ionosphere,  •Oeoaetry,  •Ionization,  '  \  <■  \ - 
restrial  aagnetisa. 

Chapaan's  Auroral  Oeoaelry   J.  Ataos.  Terr. 
Phys.'  IS  generalized  for  an  arbitrary  angle  of 
incidence  of  a  radio  wave  on  a  geoaagnetic  'ie:d 
line.   A  aethod  for  dealing  with  refracliori  l^ 
described;  in  this  case  the  results  are  illus- 
trated by  describing  the  echo  surfaces  for  a 
transmitter  located  at  hrisbane.    Author, 


AD-286  377      Oiv.   «.  2 
(TISTP/WH)  OTS  pric.  |7.60 

(Queensland  U.  (Australlaj. 

INSTKI  MENTATION  FOR  THt  OBStHVATION  OK  K  lELD- 

ALIGNtU  K  UEGION  IKHtGULAH IT ItS  AND  TRANS- 

EQUATORIAL  HAOIU  PROPAGATION, 

by  J.  A.  Thomas  and  R.  H.  E.  McNicol.   Feb  62. 

75p.  incl.  illus.  9  refs.  (Scientific  rept.  no.  5) 

(Contract  AK  64(500)9.  Proj.  5631) 

'  AFCIIL  62-305J  Unclassified  report 

DESCRIPTORSj   'Test  facilities.  'Radio 
equipment,  "Radio  waves,  'Ionosphere, 
'Propagation,  Australia,  Instrumentation. 


A  b  r  i  e 
facil  i 
this  i 
of  cer 
during 
discus 
sea  t  te 
s  c  a  1 1  e 
back-s 
regard 
pppo I  a 
mea  s  u  r 
sc  int  1 
(Autho 


f  de 

ties 
s  fo 
ta  in 

the 
s  ed 
r  so 
r  so 
catt 
i  ng 
r  i  s  a 
emen 
1  lat 
r) 


scrip 

ava  i 

1  1  owe 

spec 

pres 

a  re: 

under 

under 

e  r  so 

the  a 

lion, 

Is  of 

ion  d 


I  ion 
I  able 
d  by 
iai  Is 
ent  C 

(i; 
;  (2) 

;  and 
under 
ethod 
p  ha  s 
back 
ata  f 


is  given  of  the  gen«-ril 

at  the  Field  Station  and 
a  More  detailed  analysis 
equipment  developed 
tract.   The  aain  units 
16  Mc/ s  rotaiable  back- 

55  Mc/s  rotaiable  back- 
3/  a  15-3C  u   s  r  Lit  lb  I  .■ 
I  n  forma  t  i  o  n  i  ^,  i  ;  s  ,  j  i  ^  .  • 
used  to  obtain  aapiliil>, 
path,  and  angle-uf-jrrivi 
caller  echoes,  and  of 
m  satellite  radio  signals. 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AD-?f«6  379 

^  T  1  ^  1  P  *  H  ' 

Qu p  »*  n  s 


L)  i  »  . 

)TS  p  r  1  <• 


J-). 60 


^  u  >.  t  r  a  1  i  a 


millivolts  were  obtained  froa  the  five  rail  cir- 
cuitry samples  at  a  drive  of  20C  aa.   The  large 
output  and  drive  current  are 
to  the  use  of  thick  films, 


due  in  large  part 
(Author) 


?"  I  iisA,;^  snan  o^  hi.s;  ns  n,  hbsi.kvat  mss 

\     1   '.;;i-Ai    Ii.SKl,      1:;K1,M  i  AilTIlS     muM    hKlSHASL 


.  ,  Li  .  :  >  n  U  .  Ma  I  t  h.  ».  S  V  ■-  "  ,  ■  (' 
tables,  •  refs.  (Scientific  r.pt. 
(Contract    AF    64(501  ,  ,' .     I' r     :  .     •  •      " 

;afchl  62-304) 


incl 


illus. 


AD-.:>^'      -  'h 
(TISTE    CAM) 


Div.       8 
OTS    price    I 


,  tjL 


DtSCRlPTOHb:        -K  1.1  1        -  1.) 
•Sc  at  ler  i  n  ,;  ,      •  -i  t  .1  I  1  ^  l  1  >  ■!  '■ 
1!     nia.jn'tisn,      Aj>lr.i:ia 


n  I  1  H  s  s  1  f  1  ' 
na  1  s  ,      • 


1  n  .1 


re  (in  r  I 

I II  s  p  h  '•  r  • 
.  ,     •  I  •.■  r  ri 


I  r  1 .1  !     Ill  a  g  n 

Pre  1  I  rr.  1  n  .1  r  V 


•  spec  t  -  s  •  ■:  ■■  It  IV 

irreiju  :  .<  r  1 1  I  •'  s  . 

discuss  ■••) 

>•  ■,  ij  h  t  t  1  m  •  • 

.  ;  t  1         1  t  1 

;  nc     peak 

■  id  n 1 g  hi  . 

than     t  h.i  t 

(Jurat  1  •  n  s 

The    r  .1  .'1  .)  ■ 

b  e  I  w  •  •  " 

from    i'  r  I  ■- 

^VOn>\   ^n         I     1    L 

j "  1    ■         » -^ ;    ■'  i 

■J.  :  I  .!  1  il  n     «  ■■  r  •      wo  s 


Its     "I      ll  n 

f    f  '.  ic  I  1 

u  ni!  •■  r  1 .1  k  <■ 

S  ,1  r  h       r  I-   h  iM-  s       H 

1  •!     t  *^  ■      (1  1  r  '  r  t  1  II 

r     .1     '  -  s  *i  .1  ( r 

I      t  ^  •      i!  1  ,1  r  n  .<  !      I 

In.      fad  1  n  J 

f      J  r  II  J  n 


I  n  V  I-  s  t  1  ga  I  1  ■ 

ri  s      f  r  1 1  r.     f  1  ■    ! 

at     h  r  I  s  ban. 

■  r  '      s  I 


1      into 
1-a !  i  gn  ed 
,     '1  r ' 
s..n     to     occur     at 
,n     -  f     j.oniaijn.  I  1  r     south, 

.1  p.»t  (■  ',  >   .i;i  p.-  .1  r  a  nc  ■■  . 
, ,  0  c  J  r  I  •  M  I  '   wa  V  at   1  oc  a  '. 
I  ,■  «H  ^  g.-ni  r  a  ;  '.  '.  f  a  s  I '■  r 


CHS  Labs.,  Stamford,  Conn. 

KtSEARCH  AND  DEVELOPMENT  OF  SOLID  STATE 

DEVICES  ANU  AKKAYS  CAPABLE  OK  OPERATION 

MICROWATT  POWER  LEVELS. 

Interim  development  rept.  no.  1, 

1  June-^"  Aug  02. 

2  Oct  nZ ,     "iV  ■     illi's.  tables, 
(.Contract  NObs  r-S',") :  2  J 


TUNNEL 
AT 


,  c  a  l  t 

t  '!•• 


.Ill 


■  r 
)  rd 
ak 


t  1 


b  a  c  K  - 
«iri  usually  if 
,1  1  s  t  r  1  t  J  t  1  1 

.,  nil  "  ■'     k  n  virtual   slant 
■IT.    Kangr  spnail  a  1  on  j  the 
Ti.-ri(lian  was  usual  1>  b.-lw 
,1  p  pa  r '•  n  t  s  p  •  1  d  s  of  rao  I  1  n  n 
t  r  oramo  n 1 >  less  than 


■for 


1.1  I0 
u  f  .  hours. 
f   J  c  c  u  r  r e  nc I 
ran  y 
•  -J   d.  g 
■n  1 

along  this 
.!    k  nv  h  0  u  r 
local 


I  I  -I  n     p  r  '  ll  on  1  n  a  t  'Ml     b 

uthwards     after     ttiis     line.        The 
'.      observid      echoes      sho»«'ii      a      Kosl- 

toit'i     incri-asing     lirae,     dae     lu 

,  r  t  >  ,     and     a  1  s   i    a     »rs  l*a  rd    d.'V  la- 

Po  s  s 1 b 1 e     c  0  r  r I  1  a  I i  on 


S     r  '  -  •  a  r  ll  ■■ 

■t  .  :  n  ;  j  h  t     and     s 

«  ■     I  1       ,1  /.    I  Tl  ,i  t    h  s 

■  1  r  ll     1!  •  V  1  I  t  1 II  n 

;  .  1  i   V  ;   '•  •   r  1  I      '    ! 

lion     Kith     d.M   r-a  s  I  ng     rang 

exist,  d     t,.t«.in     .-c'li      ocrurrenc.',     radio-star 

sc  in  t  I  1  lal  ions     .md     spr 

control     of    echi     occurr 

obse  r  V  '-rt  .  A  J  1  h  o  r  ) 


I-  .        .b  oni'-    mag  ai- 1  1  c 
and     b  ••  ha  V  1  0  r    was 


AD-:'86    391  1)1  V  .        -^ 

(TISTK    .1  H  VI         (lib    price    $3.t)0 

K.min.jton     Hand     In.va.     Dlv..     Sperry    Rand    Corp.. 

Philadelphia, Pa. 

LOW    POWER    THIS     MAi.StTlC    FILM    MEMORY. 

!nt-rim    engineering     rept.      no.      .,      -     July-_     Oct     •^. 

.        ,   [     ,  ,   ^      .  • p .      incl.     illus.     tables,     4     refs. 

',  C 0  r  1  r  a  c  I  \\      -o  \  o  i' .'  /  B '.  '  ■ 

Unclassified  report 

LtMKIPTilKS:    'Thin  films,  •Memory  devices, 
•H.tal  films.  Magnetic  alloys.  Magnetic  rna'ings 
Niikel  allovs,  Silicon  compounds.  Noise, 
Transistors',  Diodes,  Transformers.  Kerrite 
ron-.  Elertronic  circuits.  Magnetic  proper- 
t  1  -•  s  ,   M  1  c  r  o  m  1  n  1  a  I  u  r  I  z  a  t  1  0  n   ,  E  1  e  c  I  r  o  n  1  (  s  ,  , 
I, I  p per,   Electric  connectors. 


»or 
ope 
ren 
to 

iir  I 

V  1  ■ 

,  II  H 
f  1  ^ 

ha 
c  u  1 
«  1  I' 

S  1  I 

pro 
f  1  1 
t,un 
f  1  . 
a  s 
■  at 
1  up 
ffii  , 


k 
r  a 

I  V 

bf 
\  '■ 

ue 
I  d 

•  :  d 
ng 
t  s 
hH 

b  1 

ni 

d.i 


I  0  n  I  1  n  u 

ting  a 

0  f   a  p  p 

a  c  h  1  e  V 

■  ire  s 

s  of  an 

1  s  pe  r  s  1 

being 
e  r  was 

were  f 
s  were 
to  five 
era ,  but 
lines  w 
■  d  gold 
active 
u  t  1  o  n  t 
X  .        An 
lance  d  r 
i  .1  T  p  1  e  s 


e  d  o 
mag  n 
r  ox  I 
ed  b 
1  ze 
1  so  t 
on  b 
used 
c  omp 
ab  r  1 
f  abr 
mi  1 
sat 
ere 
wire 
and 

0  t  h 
ef  fo 

1  V  e  r 
were 


n  the  5 
et I c  t  h 
mate  1  y 
y  r  e  d  u  r 
and  by 
r  0 1)  y  f  1 
ut  s  1  ig 
A  ne 
1  et  ed  a 
c  a t  ed . 
i  c  at  ed . 
Is  rein 
i  s  f  ac  t  0 
made  by 
s  .   The 
passive 
e  c  on  n  e 
rt  i  s  b 
s  .   Sev 
tested 


t  ud  y  of 
in  film 


ma  . 
1  ng  I  h  •■ 
using  f I 
eld.    In 
h  t  1  y  h  1  g 
w  and  rao 
nd  sever 
Several 
The  re 
I  roduced 
r  y  c  0  n  n  e 
thermal 
use  of 
e 1 emen  t 
c  t  i  on  pr 
e  i  ng  nad 
e  r  a  1  I "  e 
Ou  t  pu 


the  f  e 
mr  no  r  y 
The  ri 
m  a  g  n  f  t 
Ins  »  1 
1  !  1  0  y 
her  an 
re  ace 
a  1  f  i  V 

four 
due t  i  o 
the  c 
cl i  0  n  s 
-comp  r 
depo  s  i 
s  was 
ob 1  ems 
e  t  o  d 
n  t  y  mi 
t  s  of 


a  s  1  b  1 
with 
J  PC  t  i 
i  r  f  i 
t  h  ve 
1  f  i  1 
1  so  t  r 
urate 
e  mi  1 
layer 
n  i  s 
onnec 
tot 
e  s  s  i  o 
led  t 
pr  opo 

for 
e  V  e  1  0 
1  and 
sever 


1  1  t  y  of 

cur- 
ve IS 
1  m  and 
r  y  low 
ms  with 
opy 
mask 
c  1  r- 
s  and- 
s  amp  1 e 
lor 

he  thin 
n- 
h  I  n 

sed  as 
a  large 
p  1  ow 
five 
al 


refs. 
Unclassified  report 


DESCRIPTORS:   •Diodes,  •^erai conduclo r s , 
Feasibility  studies,  ProcVssing,  Solid  stale 
phvsics   Electron  beams.  VoTtage,  Electric 
currents,  Space  charges.  Theory.  Evaporation, 
Diffusion,  Chemical  impurities.  Probability. 
Aluminum   Silicon,  Germanium,  Gallium  com- 
pounds. Arsenides.  Resistance.  Electrostatic 
capacitance.  Measurement,  Alloys. 

A  survey  of  the  present  state  of  the  theoretical 
research  on  tunnel  diodes  is  presented.   Experi- 
ments aimed  al  forming  extremely  small  tunnel 
lunclions  in  silicon  are  reported.   Two  ap- 
proaches  are  pursued:   P;   alloying  a  relatively 
large  contact  area  throuah  an  extremely  shal  ow  n+ 
layer  on  a  p  type  base;  U)       alloying  the  rela- 
tively large  contact  areas  through  small  holes  in 
an  oxide  mask  on  the  silicon.    .Author; 


AD-l-St  4t0 
>TISTE  JBM) 


Div.  e 
OTS  price  $10. 5C 


Electron  Physics  Lab..  U.  of  ""=  ••  ^  9""  ,  ,^^^ 

RESEARCH  ON  CROSSED-F I  ELD  ELECTRON  DEV ICES 

Semiannual  progress  rept 

'  June  b2 , 

by  N.  A.  Masnari,  J.  E.  Rowe  and  others 

■;20p.  incl.  illus.  tables  (Rept. 

28f,^->t--P) 

^Contract  DA  3t-039-sc-782bO 


no . 


Ann  Arbor, 
( 
Dec  t' 

June  b2, 


Proj.  3-99-15-^04) 
Unclassified  report 


•Electron  guns,  'Electron  beams, 
llflers,  Digital  computers, 

band.  Space  charges.  BriUouin 
crs.  Electric  fields.  Noise 
ty.  Electrons,  Microwaves,  Meas- 
near  systems.  Focusing.  Electro- 
s.  Propagation.  Nuaerical  methods 
.Tests.  Teaperature,  Matheaati- 


DESCRIPTORS: 

•Microwave  aap 

Prograaaing,  S 

zones.  Aaplifi 

(Radio),  Densi 

ureaen t ,  Non 1 i 

aagnet  i  c  field 

and  procedures 

ca  1  analysis. 
Research  on  cros 
t  i  nued.   A  new  d 
solution  of  the 
equatioBS  is  out 
lions  for  the  S- 
The  effects  of  s 
aap 1 i  f i  er  are  ev 
beaa  coavergence 
extended  and  the 
which  Brillouin 
interaction  regl 
analysis  of  phas 
i  s  Bade  ijidi  cat  i 
be  converted  to 
velocity  and  int 
are  properly  var 
equations  and  de 
solved  and  discu 
in  several  aodel 
(Author) 

AD-286  536      D 
(TISTE/JBM)  OTS  pr 

Electronic  Coaaun ictt loni.  Inc., 
PROTOTYPE  HIGH  POMER  CIRCULATOR. 


sed-f ie 

igi  t a  1 

non  1  i  ne 

lined  a 

band  aa 

pacecha 

aluated 

in  cro 

range 

flow  ca 

on  i  s  d 

e  focui 

ng  that 

RF  ener 

eract io 

ied.   T 

nsi ty  f 

ssed  re 

s  of  cr 


Id  elect 
coapu ter 
ar  cross 
nd  repre 
pi  if ler 
rge  f iel 
.  The  s 
ssed-f ie 
of  anode 
n  be  aai 
eteraine 
ing  in  M 
beaa  ki 
gy  if  th 
n  region 
he  Llewe 
unction 
la»ive  t 
o  $sed-f  i 


iv.   8.  6 
Ice  il.60 


ron  devices  con- 

prograa  for 
ed-field  device 
sentative  solu- 
are  presented, 
ds  in  the  S-band 
tudies  of  maxiaaa 
Id  devices  are 

voltages  for 
ntained  in  the 
d.   A  theoretical 
i-type  aaplifiers 
aellc  energy  can 
e  circuit  phase 

electric  field 
llyn-PetersoB 
equations  are 
o  noise  transport 
eld  electron  gunt. 


TiaoaiM,  Md. 


37 


m  8-  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division 

■edei    of    oropa- 


pailvaH    tkanr*    af    eauDlad 


m  8-  ELECTRO  NICSAND  ELECTRONK  EQUIPMENT 


Iitarla    •aglaccrlig    rept.,     2C 
20    Jiiljr    62,    ip.     lacl.     I  Hut. 


Apr-20  July  '  ? . 


rncliitlflrd  report 

DESCBIPTORS:   "Tr in  •■  1 1 i 1 o n  llnei,  'Ridir 
equlpaant,  Havaguldei,  'Itri  high  frequvncr. 
Cooling,  Clectroaogneti,  Kerroelactrlc  ■■- 
tarlali.  Coaxial  cablet,  Electric  connecton, 
Packaging,  Electric  iwltchet,  TeaperitjrF, 
lapedaace  Matching. 

■  erk  aat  continued  on  t  h  i?  deiijn  of  ■  iljh  pox^r 
If-e  1  re  u  1  ato  r  In  the  I  '^^  region.   T  h  <•  coiipl»t<' 
package  It  contained  in  i  ipice  of  .^..  x  ''  «  ? ^ 
la.  alth  the  front  panel  lulled  for  aoiinttij  li 
a  19  In,  relay  rack.    Individual  conponencs  for 
the  circulator  aritea  ire  deicrl&(?d.    Ajt-ior 


TISTB,  ODN,  OTS 


price  t 


?«; 


.00 


Ml. 


Martin-Marietta  Corp.,  Haiiiiof. 

INVESTIGATION  OF  ELECTRONIC  INSTH 

LIQCID  NITROGEN  TEMPEKATIKE. 

by  J.  S.  Hlldua,  J.  A.   •!.  Jjcubi.  *nj 

Allen.    2',  Aug  ',  ^,   '"-p.   inc..   illuj. 
,Rept.  no.  E8  ■.-■*, 
AF  '   '  ^,  .'■  .^.     Proj  .  45"?) 


■  •  ■  ref  1. 
Cont  ract 
RADC  TOR 


'.^-^. 


' ; 


r 


1  f  1 


■at: 

H 
tab, 


■  p  0  r  • 


U 


DESCRIPTORS:   •  I  n j t r u ne n l a :  i u n ,   •Tlin  films, 
•Carbon  retistors,  Capicitorj,  Tr»nsis'-jrs 
Liquefied  gai^i,  Crysta.s,  i.ryog*nir:j,  Pip^r 
capacitors.  Nitrogen,  Bi^lijjrip^i,,  Dijl-s, 
Silicon,  Theraal  conJjctl»it».  Th-rii,j.  rtl.*- 
lion,  Theraal  insulation.  Jifi-'tri:*,  '  ■■  i  :  ■>  , 
Carbon,  Alloys,  '.  ickel  aiioys.  <■'•.<.  '.  i  .  x  ■,  . 
Electronics.  Low-tsap'-rji  nr-  r->'-ir  ".  . 


The  s 
of  1  1 
elect 
t  e  s  t  1 
c  0  lap  0 
paper 
trans 
I.e., 
n  1  J  u  e 
liter 
are  j 
in  t  h 
A  iho 
the  c 
is  in 
diode 


t  at  li  s 
quid  S 
ron  1  c 
ng  of 
I  1  t 1 un 

c  apac 
i  s  t  0  r  s 

N  U,, 
s  of  h 
at  u  re 
uaaa  r 1 
e  blbl 
r  t  sua 
on  due  t 
c  1  uded 

and    t 


of     the     inves'.ija:  1)1     if     ! 

tt?(iperitiir''     jpoi     '.  i\f     ly- 

i  n  5  I  r  u  lie  n  t  <i  t  1   1  n     i  \      1  •■  >     r  : 

conponents  inriuJel  L     Ifii 

and  Ni  alloy  •.  lin-fi.n 

Itors,   silicon  'lijl-s   in. 

Studies  of  supporting 

uefiers  and  cryostdti.  i 

an  d  1  I  ng  I  i  ju  l  J  k  f  r  •■  in. 

survey    aas    conducted    ani 

zed.       Additional     J>-tails 

lography    at     the    end    of     t 

■ary    of    the    eff-cts    of    c 

i»ity    of    conductors     ml 

Application    of     this     t 
raaiistor    operations     is 


1  e 

r  < : 


•c  t  s 

of 

•he 

C 

'  r  •  ; 


ec  t 


I  J  1  ;i  II  e  n  ', 


n.l 
J.)- 
1  '. 

«a 
n  1  s 

0  o  . 

%  -  m 
he  0 
Had 


r  >• 

1  n  J 

1   '  0 

r  i 


P  ' 


f  )  J  n  ,1 
r  I  . 

J  P    i  T 

n  i  u'-  I  I  z  \ 
t   ' 
.Author, 


T  IbTE    CAM 


U  I  V  . 
OTS    price 


Sprague    Electric    Co..     North    Ai^ns,     «ass. 
PROOLCTION    ENGINEERIN(;    MEASURE     KEllAhlllTl:      IH- 
PHUVEMENT     JET    ETCH     TRASSIbTuH 
Quarterly    rept.     no.     ',      '       Apr--        '  ■'    y       ■'' , 
by     R.     M.     Gagne,     J.     E.     Kranti     jnl     others. 
•'     Juiy    '.  2 ,     2  '  p .     incl.     i.us.     tjrie. 
Contract    OA     jc- j  j)  ■*- $  c  -  •*'    '. 

'  n  c  ;  a  s  s  1  !'  .  e.l     r  >•  .'  1  r  '. 

OEaCRIPTORS:    •Transistors,  •*!  s  n  j  :  ^  ■  •  j  -  .  n  g 
■  ethods.  Reliability.  <.o:'l.  t.;ec'ro.leposition. 
Proiluciion,  Processing,  ^  .  i  e    e»p>'ctancy. 
Tests. 

A  aethod  for  plating  the  gold  ring  on    the 
eailler  side  of  the  transistor  «as  deve:);ie,j. 
The  optiaua  thickness  and  width  of  the  rinj,  in: 
the  optiaua  distance  bet«(»en  it  anl  the  ejiit-.  er 
■  ere  also  deterained.   The  9iaxiiii.im  flatne^s 
obtainable  in  the  emitter  pit  aas  deterained. 
A  cathodic  etching  aethoj  un     investijate.j  ind 
Ikas  proved  extreaely  xe:.  sjite.i  for  etrhing 


38 


■  at 

this 
test 


the  co..ector  pit.  The  optinua 
Coi.ectur  'liaaeters  Bere  found. 
COI.ei-t.jr  -e«)  i«l!<chinij  process 
■  Id  1  ^  s  p  r  ij  V  e  .;  J  a  T  1  5  f  a  c  t  u  r  y  fur 
The  i '  i  ^  ^  i  ol  tne  prograa,  ;ife 
anl  i  sc'ie.:j.e  ,,  '.  ..f.-  testing  to  le 
are     presente.j.  A..th.jr 


AD-286  571      Olv.   8,  15 
(TISTP'TLl  OTS  price  $l.f)0 


emitter  and 
The  eailter  and 
stud  led 
app; icat ion, 
results, 
performed 


^  0  r  ••  1  j  1     r  >■  c  h  .     Olv.,     Air    K  o  r  r  .■     '5  y  ^  t  ••  ra  s     i 
■  rij-: -f'ltterson     iir    }■',{■•■    !t,i^e.     nhio, 
TAIklN.,,     INTO    ACCOl  NT    TiiK     INKI'KNIK    1  I-     T'tf 
COHERENTCr    REFLECTED    POKTH.N    cy     A     s:i,Na; 

ITS  curhe:at;in  cm  vractkh  i  stic s, 


)  ra  m  ij  n  d 


PuN 


■  I  s  >  n  ,  t  n 
22.     Wt.l> 


"I'-nj.        ..    ~iep  ^      'p.      inc;.      1 

■ins.      -0.      r  Tl)-TT-Ci- '0^  •     from 

n  •■ ;.  n  .  »  n     Z  d  »  e  j  .■  n  i  y  ,     F  1  z  1  «  ,»    ^  : 


.us. 

I  z  V  e  5  t  1  y  a 

pp.      ■'•- 


Unclassified 


•'P' 


DESCKIPTUHb:    •  b  t  a  I  1  s  t  1  c  .i  ;  fjn-tions.   '(..m- 
aunicatlons  theory,  •Ionosphere,  'Kid  11 
signals,  Diffriction,  Srattering,  Reflection, 
Radio  receivers. 


A  r  0 
sq  u  4 
1  0  n  0 
ent  I 
t  ane 
f  unc 
of  s 
di  f  f 
ana: 
neg  a 
of  t 
dri  f 
f  unc 
upon 
anal 
aen  t 
s  t  ru 
i  ono 


r  r  e  ,  <  t  1  .1  n 
r  •'  1  ■•  n  V  e  , 

s  p  '^  e  r  -  ,  ■ 

y   reflet 

0  u  s  .  »  .    T 
t  1  on  s  to 

1  gn  a  I  s  re 
•*  r  '•  n  t   VI 

.»  i  e  d  .  :  t 
t 1 ve  osc  1 
he  square 
t  depe  n  1  s 
t  ion .  Th 
previous 
ysi f  of  t 
ally  obt  a 
c  t  u  r e  of 
sphere. 


)pe 

n  1 
'  1 
n  e 
the 

f  le 
J  •■  s 

1  i 

1  la 

d  e 
up 

e  r 
pa 

he 
1  ne 
the 
,Au 


t  1  I 

.f  a 
t  I  » 

Id  t 
■  1  at 


ho«( 
on  s 


n  1 
s  1 
e  > 
h  e 
1  n  n 
t  ^ 
f  r  I 

n  t 
of 

•■   V 


lined 


J  n  d 


P>-  r 


ef  li 
O  f 


of 
n  '1 
1^  ' 
r  J  r 
n  I  ! 
;  1 
for 
alu 
'h  t  < 
t  '  I 

I  s  h  1 
at  I 

1  n,; 


r  e 
o  a . 

t  t  e  r 

t  he 

out  p 

h  ,•  I 

:  1  1  1 


a  r 
e  of 

!  ne.! 

n    f  ,. 

p  be 

on  f 

re, J 


c  I)  u  n 

e  d   S 

cor 
J  t  0 
;  mo  s 
t  >   f 

r  r  ••  . 

•  h  r 
,  f 

twee 
u  nc  t 

1  o  n 


t  e.) 

1  jn 
re  ! 
f  a 

p'e 

J  n  c 


J  <  - 

n  I 
1  o  n 
n  f 


t  h  e 

f  r.im 
he  CO 
a  ;  SI 
<4  t  1  0  n 

r  f  r  e 
re  « 1 
I  1  M  n 
of  t  1 
^n  f  J 
r  e  e  n 
r  '.  1  <1  1 

:  1  J  n  t 

1  n  ,i 

he  •■  < 

s  ,1  n  il 

t  h  e 


t  he 
her- 
mu  1  - 

1  ¥  e  r 

t  h 
1  s 

e 

net  ion 

«  1  t  h 

t  V 


I  ••  r  1  - 

t  he 


AD-,i86  603 
(TISTP/FR 


Dlv.       3 
OTS    price    $2.60 


(-oreign    Tech.    Dlv..    Air    Force    Sytteas       oamHn! 
■right- Pa tterioa    Air    Force    Bate.     Ohio. 
THE    RATE    OF    INFURMATICN    TRANSMISSION    THROLCH 
SYMMETRIC    CHANNELS, 

by    1..    F.    Borodin.       10    Sap    62,    2''p.     inc;.     iilus. 

-'     from     ^  r  0 


J    reft.  Trans,     no.     FTD-TT-62-'     -     f 

Let    to    Dnya    Koznleniya    A.     S.     Popo.a 
eynaya    Seiiiya,     Izd^'.  el     st.o    Ak^niem! 
SSSR.     pp.     'jl.-'i. 

L  a  c  I  a  s  s  1  f  i  e  d 

DESCRIPTORS:   •  I  n f ■  - Bd •  : 0 n   heor. 

Expressions  ire  ji.en  for  the  'riffi 
of  s  .  m  m  e  '  r  1  h  a  n  ■!  e  ;  s  .  ^  j  r  i  p  h  1  ■  1  1 
given  for  ile-.-r.ii:ni-i;  'he  op'lBjm  .1 
pro  b  4  !'!::■•  \j  '  s-Ttto.  "-riSiire  in  th 
the  aa  X 1  a  J  B  '  r i  ;  :  .  ^  >  <  p  a  c  1  t  v  of  i  c  h 
problem  of  'he  r  i  "  e  j :  1  n  f  0  r  aa  t  1 0  n  ! 
throujh  1  s.miBetr;'-  t  chjnnel  is  ex 
:■  IS  shown  'hat  '.he  optiaua  '■ode  of 
rninnel  ;n  the  presen-e  of  1  suffici 
r.  jaber  of  svaboli  in  a  coiie  raablnit 
inforaa'.  ion  to  be  'ransai'ted  throug 
channel  aith  a  pre.i0asl>  assigned  u 
ind  Tile  close  to  the  traffic  r<par 
channel.  \  method  is  Indicated  for 
codes  which  have  proper!  let  close  to 
the  optiBuB  c  oii'  of  jn  erase  rhinnel 
C'j'ies  in  which  all  coBbinjtions  diff 
another  ex.ic'l.  t,  .  d  a  to  the  «-' 
V  J  '  h  0  r 


•J  b  1  ;  - 
Nt  jk 


0  d  1  n  g  . 


aet  h 
1  ue 
e   s  e 

d  n  n  e 
r  i  n  s 
1  B  1  n 

4  n 
ent; 
i  0  n 
h  in 
n  ce  r 

sett 
t  ho 

a  n 
er  f 
post 


p  I  c  1  t  \ 

oil   IS 

of  the 
n  s  e  of 
:  .    The 
mission 
eil  . 
erase 
\  large 
d 1  lows 
erase 
taints 
of  the 
1  n  g  up 
se  of 
d  also 
roa  one 
t  ions. 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division 


TISTP/m 


Div.       9 
OTS    price    $1 


10 


I 

C  oaaan  d. 


•irelgn    Tech.     Olv..    Air    lorce    Sytteat 
irighi-Pait erson    Air    Korce    Bate,    Ohio. 
lETHOD    l)K    (tCLICALLY    DEKLATING    AN     ELECTRON 

.,   I,.     K.     Levin.        2C    A«g    '-2.     3p.     incl.     lllut. 
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kMKtPTOHS:       "Klectron    beams,     Electric 
fields,     Magnetic     fields. 

.aetiod     is    given     for    cyclically    deflecting    an 
..fctron    beam    for    the    purpose    of     Increasing    the 
ifBilllvitv    toward    deflection    of    an     electron-ray 
nitrument.       The    electron    beaa     it     pasted    repeat- 
.i:>    through    one    deflecting    field       electric, 
njnetic    or    combined       with    the    aid    of    an    auxili- 
iriaagneticfield.        Author 

...-    -^  .  Uiv.        -^  j 

:;>!Tt    I  KJ        UTS     price     I  '  .  '   " 


Office     of     the    (  h  1  e  f , 


Ke- 


»ra.>    Research    l)  f  f  1  1 

,»irch     and    Ue  s  .■  1  0  pme  n  I  .     Washington,     U  .  C  . 

s.tbTIi.ATIilNb    ON     A     BtAi<    XAVEGIIUE     KOR    OPTICAL 
■it;    ENC  I  th. 
:  r    G.    Gou  bau     and    J  .     R  .     Christian.        '  -c-2  ,     1  "  p. 

icl.     illus.     ■     refs. 

Inc  lassl  fled     report 

fiper    pres'nt--d     at     the        •■.     Army     Science    Confer- 
»«ce,    ."-..     .'..ne     •■■..     at     the    Inited    States    Mili- 
A.    iilem  >  .      *•■  N  t      ('Mint.      N  .      \  . 


1 1  r  y 


I 


DESCRIPTORS:        •  *  .1  v  .■  j  u  1  d  e  s  ,      •  1  .i  s  e  r  s  ,      "light     rora- 
aunicalion     svsl'-ras,     (iplical     eijuipraent.     Light. 
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losses  t    r.-.Juce  the  effect  of  misalignment  of 
He  lenses  on  the  transmission  loss.   The  energy 
is  the  light  be  dm  is  essentially  confined  to  a 
cylindric...  spice  of  about   mm  in  diameter.   The 
light  bed-.  IS  enclosed  within  an  aluminum  pipe  01 
••  inches  in  ilidraeier.   Alignment  of  the  lenses  is 
•  cllJeved  !>  remote  control.   The  entire  structure 
IS  supported  1.  nundtn  poles  several  feel  above 
5  round  level.     Author 
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■  Hied  theory  of  coupled  aodei  of  propa- 
ii  applied  to  the  study  of  Interact loni 
rlbuted  alcrowave  doTlces.   In  Section' 
technique  li  dlicuited  which  li  luitable 

■nilyili  of  non-unlforaly  coupled  lyi- 
■racterlsed  by  the  coupled  aode  aatrlx 
n  dx/d»  -  -lR(x)x  where  dR/Dx  -  (A,R)  and 
conitant  aatrix.   In  Section  II-B  the 
of  palrwlie  coupling  ii  extended  to  in- 
he  poiilbillty  of  croit-conj ugate  aodei. 
rnative  »iew  of  thii  situation  interprets 
ertain  rather  special  types  of  aultiplet 
g.   In  Section  II-C,  theoreas  are  proved 
re  inferred  in  Section  II-B.   The  proof 
ably  of  Bostly  acadeaic  interest,  but  it 
ve  soae  insight  into  the  nature  of  the 

In  particular,  the  proof  deaonstrates 
sibility  of  reaoving  soae  of  the  liaita- 
aposed  in  Section  II-B,  which  were  intro- 
ecause  of  the  particular  application 
onsidered  there.   (Author) 
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General  Electric  Co..  Schenectady.  N.  Y. 
EVALUATION  OF  A  MOLYBDENUM  EMITTER,  LOW  VOLTAGE 
ARC  THERMIONIC  POWER  CONVERTER. 
Quarterly  technical  progress  rept.  no.  2, 
' ■     June-i  5    Sep  62, 

by  E.  A.  BauB.   Oct  62,  2-;p.  incl.  illus.    Rept. 
no.  R-^06  0-2; 
Contract  AF  33(657)8323; 
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DESCRIPTORS:   "TherBoelec t ri c i t y ,  »CesiuB  elec- 
iron  tubes.  'Cathodes  (Electron  tubes  ,  "Elec- 
tric power  production.  Design,  Molybdenua, 
Test  equipaent,  Test  aethods.  Life  expectancy. 
Electric  discharge,  Electric  arcs.  Transients, 
Voltage.  Thermionic  emission. 
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,!,';'►;  il     '.:    in.!         m       uij     ,  ■  ■■    jiven    together    with 
tn-     mnuia'jrinj     i,—  cification    applicable     to 
t  1  •"  s  -     J  n  1  [  s  .  \  J  '.  ,1  )  r 


T  : 


•h    'AVI 


0  .  i .      8 


•so 


RjiJialion,      Iri'  H-!:ii)urnp.     Fla. 

HILTUU'.U     TKit'4KT;:      iifcCElVfcK. 
Vuart-r:,»     r  -  p '.         no.      :,      13     Jitlf-2)     Oct     ■:2, 
Of     H  .      *         Vlurr...        Ocl     62.     i^tp.     l»cl.      illus. 

(ontrirt     •.•.00(19)50925.    Proj.     Itj53-0i-43fe0) 

t'nclasslflPd    report 


Dt 


A  1 

t  •■ 
t  - 
T  r 


>(  H  I 
•■  r     ■> 

1 1  >■ 
tors 
r  t)  o  r 
1;  h  <  n 
1;  t  o  r 
r  »  . 
«  1  $  1 
'  <■  »  . 
« •■  r  s 
r  «  n 
p »?  r  h 


PT'jK 

<   ^  t  •• 

ph  .  s 
.  Ha 
n  •■  . 
1  I  a  ! 
,  .  P 
V  1  iJ.? 
s  I  o  r 
^  r- 
.      t  . 

i.jii 


S  : 
us 

1  .    > 

it  I  o 

Ur  , 

Uij 

o    r 
I , 


f  r. 


f  n- 

'  r' . 

0  p  '■  1 

k      i 

1  :  t  • 
I    r  » 

"  '  » 
r  I)  n  I 


;  ..  T,..  •  ..  r  I  H  J     r  ■•  -  •    1  .  ••  r  J  ,      *  7  •  I  es^ 
'•naji!      I'  ion    equlpnent.     Solid 
r.s'<       -fixers.    Crystal    oscil- 
:<     n     •     oscillators,     Shipborne. 
'rii;     properties, 
['i.«ij«rd    circuits,     De- 
ri '.  1  :   .  H  H  n   i-  p  1  N  s      {  I  1  — 

'i  <  .J  1   i  :  r  ■■  j  ,  ■■  :     .     1  1,!  I  i  f  i  er  $  . 
:  1  in  1  ■  •■  r  .  ,      <  1  deo     anp  I  I  - 
iu:-r,        rrfijufncy     slabl- 
'.  •■,riior».     Poorr    suppli(*s, 
.  '  r  1    high    f  retjuenc  y  , 


.  t 

1   ri 


M  r  V 

nc  y . 


-J  p  p  r  i;  ^ 
••  I  I:   .)  1 


Th"»  lerhniral  statu*.  )>->ij. 
anil  t  ►- »  t  data  on  .]  ■■  v  »  ;  o  p>- ■! 
■  er"  di-scrlbed  in  .Iflai'.  l;--'i;  • 
of  ih  K  1  n  d  1  V  1  d  u  «  ,  r  1  r  I  J  I  i  f  j  n  .  '.  1  1  • 
Jcsi.jn  and  l»it  r-•^Jl^^  ar-  in.lj. 
dlaijrtus  and  timplifi^il  >.n>?n.iti 
to  aid  in  the  d  1  s  r  u  $  1  1  o  n  of  '  1  •■  1  - 
circuits.  A  discussion  on  'n-  pi. 
11  includi^d  Kith  a  photo.jrip-  );  1 
ao  c  li  -  u  p  .  T  II »?  il  f  s  1  .J  n  a  p  p  r  o  1  ■  'i  i  "■  ' 
equipaent  packaij'*  .in  it  ^J!.^^4•■^lh.l• 
aith  details  of  inilivt'!<i  <j:ii^s' 
and    di-sign    criterii.        .Autnor, 


I  ••  »  1  y  n 
IT)     -  I  r  t  u  I  t  4 
!     l--scrtptlons 
s  .      including 
1  Block 

1  r  -     i  •!      •  ^  t  ■■  ! 
!  I  .   1  .1  J  1 
iijinj  in'ept 


•n^•  '  1  1  ' 


It)  1 


.■  ^ .  1 1  p  d 
o  I)  1  ••  m  s 


AD-2«*)  75^.      Dlv.   «,  15 
(TISTP/WH;  ()T.S  price  i^.^0 

HAND  lorp.,  <Snta  lenica.  Calif. 
IWPROVKU  AS^HHTOTIl   PU0PI:RTIES  OK  ERROR  COR- 
RECT INC,  (ODES, 

by  Selaer  M .  Johnson.   .S«p  ^j2,  31p.,  •!,    refs. 
(Research  aeao.  H^-3232-Pn, 
(Conlract  Ah  i^^O  3"  > ''00,  Proj.  RAND, 

Unclassified  report 

DESClUPTDIfS:   •roMBun  icat  ions  ihrory.  "i  .li.j, 
'Coab  I  nat  0  r  ial  aaalysls,  'Errors,  *(>roups 
(latheaatlet) . 


A  n^M  upper  bound  on 
correcting  codes,  usi 
and  coab  I  nato r i a  I  ana 
nificant  refini>M<>nt  i 
det a  i I ed  st  udv  of  the 
upper  bound,  this  ena 
large  codf  must  corre 
a  larger  nuah»-r  of  er 
signed  for.   This  exc 
as  a  fraction  of  the 
capability  of  the  cod 
tion  of  the  ratio  of 
designed  error -correc 
application  night  he 
giving  almost  certain 
than  a  saaller  one  «i 
capability.   (Author 


nonsysteaat Ic 
ng  a  sphere-pa 
Ivsis  Is  discu 
s  now  added;  t 

as y aptotic  be 
bles  one  to  Sh 
c  t  a  I aos  t  all 
rors  than  •- 
ess  is  exp  r •  s 1 
designed  error 
The  fracti 
the  sequence  1 
t  ing  capabi 1  it 
in  the  use  of 

error  correct 
t  h  cert  a  in  cor 


bin  ,r 
eking 

ssed. 
oget  h 
ha V  io 
ow  •  - 

ser,..,  .■ 


-c  o  r  r 
on  1  5 
engt  h 

.V.  -i 
a  1  )  r 
ion  r 
rec  t  1 


e  r 

r 


•  r  r  o  r  • 

'  p  r  11  i 

.   s  1  J- 

.«  I  ;  h 

.  •■  I  >.  , 


I 


■i  •■ 

pn 

I-  r 
1 1  n 
)  n 


1 

*  J  n  '■  - 

.1   11. 

s  s  1  .'> : 

.'  o.t- 


AD-28t  771      Oiv.   8.  30 
riSTE/JB«   OTS  price  $1.60 

Airborne  Instruaents  Lab.,  Inc.,  Deer  Hark, 

Long  Island,  \   ). 

.Nta  HETHOOS  H<H  MEASCRINC.  SPIRIOIS  EMISSIONS 

Quarterly  progress  repl.  no.  ', 

by  0.  Hinckelaann,  0.  Lrvtnson  and  others. 

Sep  t.2,  9p.  Illus.  .  refs.    Repl.  no.  1112- 

1-5, 

(Coatract    Af    30(602)2511.    Proj.     111?; 

(RADC    TDR   62-477} 

I  nc  I  as  s  I  f  1  ei)     ri-|H)  r  t 

DESCRIPTORS:    •  Rad  1  o  f  requenc  y  power,  'H^.i-ir 
t raasa  1 1 ters  .  *Radio  t ransa 1 1 1 e r s  .  '«   i  »!>■ 
probes,  Microaaves.  Maveguides,  Test-   A-,   1- 
fiers.  Test  equipaent.  Electronic  ec--.:i'rs 
Generators,  Magnetic  actuators,  Tr.,,.i    ,r- 

cults.  Electronic  circuits,  Inslr^ I'l.m. 

Voltage,  feit  aethods,  U-'isur'-oi.''. 

Developarnt  uf  aelhods  for  aeaturing  t  •<  -  ',-<<n<-r 
of  spurious  eaissions  froa  aicroaave  t  r  1  r- ^  <■  1  i  t  1- r  ^ 
using  the  fixed-probe  aultiaode  aeasurr 
aethod  was  continued.   A  v n I t age-s qu ar 1 
Circuit,  which  aas  incorp  •  <••    in  the 
aentation  for  the  f  1  xed-p  r  ^  t;f  multiaode 
aeasuring  equipaent  is  described.   The 
panel  aad  probe  saaplmg  unit  aere  coap 
Results  of  tests  and  progress  in  the  pn 
of  the  equipaent  are  given.    ',  r     a  test 
over-all  1  n  s  l  r  uaen  l  a  t  1  on  ,  ^  "^  •■    '-rror  in  \  <■  ■■ 
autoaatic  averi^--      'fi^  pri)tji'-(oupled  power 
was   .  '.  db .    A  ^  •  1 

AD-286  '—4       Div.   8 
(TISTP/MS   OTS  price  18.10 


ae  n  I 
ng 

I  n  ^  ' 

pi. » 

C  o  n  t 

I  e  !  •• 


r  r 

ro 


Jin.) 
h  .■ 


Electronic    ( oaaun i ca t 1 ons .     Inc. 
PSEUDO    RANDOM    AHKA^      1  NV  EST  ! '.^T  !  " 
by    J.    M.    Sheraan.    M.     I.    sko:nik 
13    Aug    ^2        ''p.     Incl.     illus       '^t 
(Technical     note    no.     2 
(Contract    At     3C    t02)2fci:c.     I'to;. 
(RAD(      TDK    62-^1  A'*  •''"   !•  ^  ^  ' 


171  o  u  ;  J  m 


Mil  . 


•^  e  r  s  . 
r  -•  f  s  . 


1 


DESCRIPTOPS: 

p  4  ■  ■  ■■  r  •;  s         '    .) ; 

leil'         ^Ulidr-'J 


1  '  e  n  •!  1  s  '.   I  '  e  ■'  n  J      r  I  it  I  a  t  1  o  n 

^1  J  '  h  etnd  '   I  I  .1  1     a  '1  1  ;  ^  S  1  S 
hoi!        1 1  ^•  i  1  IJ  n         \l  e  I  ^  u  r  eme  ri  \  . 


40 


ELECTRONICS  AND  ELEC 


1    i  n  ^  e  s  t  i  ;  I 
J   ilesc  r  i  led  . 
ipplsing    •  I  V, 
problem.         0  r 
laober     •  h-,,  i  , 
irra>     '  heo  i  . 
irra>  s    b>     r  1  •> 
ipa  led    a  r  r  .     ■- 
iB*est  iga  t  ion 
several    pa  1 1  .- 
good    pa  1 1  er ns 


ion     r  0 
Pa  r  • 

.  1  •  .1  -^ 

ex  ,  i::p 
w  r  I' 
:  e  r  f! 
.1  0  m     re 


r  'i  s  . 
were 


n  * 
\  e 
I*  \ 

n  ; 
n  o  ■ 
1  ^  ■• 
u  ri  • 
M'  h 
i  nv 


'  r  n  1 
il.^  r 
!n.i  : 
i!  . 
.lot 
1  ue  5 


est 


n  ij     pseudo     r.iiidoni    ,irra\s 
emph.i  5  1  S     n.i  s     p  1 .1  1  ed     on 

li  enii  •  1  I  s  •  f  •  >■  e  i  i  r  1  ■ 
n,,  in  I  1  p  r  o.j  r  .  r.r,  1  n  ,j  .1  nd 
ri!      ,  111!     r  -•  1  a  •  er.     to     !  1  ne.i  r 

lor      I  '■  1  n  r:  1  i:  _j     p  la  iKi  r 
0  !      e  1  .-re  •!  •  s      !  r  oir     equally 
.-,1        ;i  :■ ,;     the     ring      1  r  r  ,1  . 
ei!      With      ca   1  .    .r.  li  t    1  DM  5      0  : 

.  r  1  I  e  r  i  a     f  o  i     0  !  t  ,1  ;  ;;  1  n  j 
iga  t  ed.  \ut  hor 


*D-286    -75 
TISTE/CRJ 


OTS 


Dlv.       8 
price    11.60 


r.eneral    Electric    Co..     Schenemdv. 

INUSriGATlON    Oi     VARIOUS    U    1  U  U  OH 

siBSTRATt    COMBINATIONS. 

b,    J.    H.     Affleck.       2  •    Sep    (2.     -p.     mr  1 

•-    refs.         Scientific    rept .     no.     i) 
rontract    AF    1 -J  1  t  28  )  27-^  .     Proj.     .1.61^^ 
Ut  KL    62-755)  Unclassifip.i    ' 


N.     V  . 
RKKHACTORY 


1  I  1  u  s  . 


DESCRIPTORS!  "Ca • ho 
expec  t a  nc  >  .  Th  e  rr  .  o • 
Ana  1 V  s  1  s  Ions  s  j,,.  r 
traitors  t,  •  e  r  i  a  1  s . 


1!  e  s         i    1  e  1   '   r  0  • 
11      p  m  1  s  S  1  (^  n 
•   r  0  'J  r  ,1  p  h  1  (■      ,  I 


•   lit  e  5 
r  es  s  u  r  e 

1  \  s  1  s 


ire 


at  hode     life    tests     ro"' 

jnd    new    techniques     for     < 

pot  en  t  ia  1     c  h  t  r  ,  I  •  e  •  1  .«  '  1  I 

:-irtial    pressure     ,  ••  1  1  \  / 1 

M  St  ea    for    8tud>  i  ng    the 

enser    rat  hodes    and    '  ti  • 

ous    gases.       Prel  ir  1  n,,  r 

re    discussed.  Author 


rued 

1  sp  '.  , 


.11  1   S  f ' 

r  e  5  \i 


evo'ui     -"    hours 

1  •!  .1     •he     r  e  •  .1  r  li  1  n  1 
f  .  !•  .J     s  '  ml  led.         ^ 
.1  .'..1  .-i!      to      the      ,    1  r  11  , 
.•     n  ;   .  ei!      i  ror      d  I  s  - 
.!•!.]     e  !  ;■  e  1   t      V  '.      \    I  r- 
t  s      1  "  d     0  1'  S  P  I  .  .(  '   I  0  1 


J-2''     "^ 
riSTE/C  \M 


Div.       8 
OlS    price    113.00 


KB-Si  nger .  Inc.. 
t\SllUlirY  STll)^ 
KSr    IMNGE. 

V    \ .    J .    Caapa  nel la .    C . 
Aolie.  Ocl    '-2.     1       p 

Kept.     no.    28'J.i.-E 
lontract     AE     :-C^-2:2ii 
K\D(      TDR    t2-301 


State  College.    Pa. 

01      \    HIGH    PIKKOKMAVCE    ANTENNA 


H  .     E . 
refs. 


r.    Douds.    and 
,     incl.     illus. 


I'ncla  ssi  f  i  ed    report 


DtS(  KIPTORS:       "\ntenn8S.     'Test     facilities, 
•Parabolic    antennas.     Keasibilitx     studies. 
hesign       Antenna    radiation    patterns.     Meisure- 
nent  .     Sc.ittering,     Terrain.     Errors.     Kadio 
receivers      Radio    transmitters.     Antenna    -.s^^ 
Kemote    control    svstems.    Met  eo  ro  lt>g>  .     Ata.os- 
i.herir    refraction.     Uefractive    index.    Sign.il- 
to-noise    ratio.     Kadio    signals.     Propagation, 
Electromagnetic    wave    reflection.     \erv    hirih 
frequencv.     Iltra     high     frequency       Superhiuh 
frequencv  .     Extremelv     high     frequencv. 


'he  prob 1 
.  ide  adeq 
1  Id  to  p  r 
of  the  an 
*4S  <j  i  V  en 
spa  1  I ng  . 
reflect  i  0 
fences  to 
•!  e  c  e  i  V  e  r 
for  el i  n  i 
\  '..  -ft 
ind  adj  us 
recommend 


ems 
ua  t  e 
ov  i  d 
tenn 

to 
the 
n ,     a 

a  V  0 
gat  i 
na  t  i 

ran 
tabl 
ed. 


in    the    de 

spa  c  i  ng 

e    suf f i  c  i 

a    under    t 

the    I  raun 

del i  bera  t 

nd    the    us 

undes  i 

and    IM 

sea  1 1  e 

with    d 

e    height 

\uthor ; 


id 
ng 
ng 
ge 


sign  of  a  range  .ire  to  pro- 
for  far  field  measurements 
entlv  uniform  illumination 
est.  \nalvtical  treatment 
hofer  equation  for  antenna 
e  use  of  the  ranfle  surface 
e  of  a  ramped  surface  and 
red    sc.ittering    above    1-band. 

techniques    were    .malv/ed 
ring     from    bevond     the    range. 

movable    trunsmilter    unit 
transmitter    anienn.i    was 


XD-lf.'.    788  Div.       8.     2  5 

'.TISTP    JW)    OTS    price    S15.CO 

Electron    Physics    Lab..     I',     of    Michigah.     Ann 

APPLIED    RESEARCH     IN    MICROWAVE    AND    (^LANTUM 


El  ECTHONICS. 

Interim  scientific  repl.  no.  1,  5  Feb-5  Aug 
Pv  J.  t.  Hoers,  H  K.  Uetrteiler  and  others. 
Auij  o2,  2C^p.  inrl.  1  i  1  u  .-- .  table   ^Repl.  no. 

>v  _''-'-s:i 

(  C  o  n  t  r  .1 1-  t  A  F 


;3(ti57)805^..  Proj.  ^e?f., 

Inclassified  report 


DE.SCH  I  PTltH:^  :   "Quantum  meihaniis,  •'Microwaves, 
Thermal  1  1.  r  d  u  1  t  1  v  i  t  y  ,  Electron  beams,  Ga.ses, 
M.isers,  I'lai-na  physics.  Ionization,  Electric 

fields. 

^,^,rn\     tiihniijues  for  mountinij  a  wire  helix 
in  a  lirUlium  oxide  envelope  with  good  thermal 
.inlait  i.eiween  the  two  materials  are  desrribed, 
ini  ludiri'j  a  solution  of  the  heat  equation  for  the 
(,,- .  1  x-i  nve  lope  system.   The  theoretical  analysis 
of  n..is.  transport  in  a  two-dimensional  electron 
l,,.  a-  .1  i.ide  IS  carried  out  using  two  methods,  the 
M.Tti  larlo  r.ethod  and  the  density  fumlion  melh- 
,,i:    r.  xtensive  results  of  the  former  are  pre- 
.,.;  till  while  for  the  latter  only  the  derivation 
,1   '.he  working  equations  is  shown.   For  the  noise 
piupa.jalion  in  a  mu  1  t  1  ve  1  0  c  i  t  >  electron  beam  an 
analo.'jv  has  been  made  to  acoustic  waves  in  air. 
An  eiei'tron  ijas  being  a  nond  i  spe  r  s  1  v  e  medium  is 
con  sill- red  under  equilibrium  conditions, 
mas-r  work  includes  work  on  material 
,v„\.-  struitur.^s  for  broadband  t  r  a  v  e  1  1  n  y-w  a  v  e 
..js.rs.   A  number  of  pumpimj  schemes  are  pre- 
sented   Nonlinear  beam-plasma  interaction  equa- 
tions (ave  been  derived.   These  equations  are  in 
a  ^t.i.ie  where  lhe>  can  be  pro.jramned  for  solution 
,,,,  ,,  diiilai  computer.   A  s  na  1  1  -  s  1  .j  n  a  1  Iheor-li- 
ca.  I  r.  anient  of  a  beam  of  c  h  a  r  q  e  d  particles 
inl.railinj  with  a  weakly  ionized  stationary 
■  ,.  ,.-,1  Is  .i  ,  s  o  q  1  V  e  n  .    Pol  s  son  cell 
jun.lnn  with  an  a  n  a  1  o  ij  oonpuler  is  discussed. 
A  mu  1  I  i-e  1  ec  I  rode  c  ros.sed-f  1  e  1  d  gun  has 
constructed.    .Author 


The 

and     s  1  0  w - 


■  0  n- 


also     be  e  n 


^D-'flf    TQi  Div.       f.     2*^ 

(TISTK     CAM       lis     priie    t'.60 

Micr ve  Kese.rih     Inst.,     P  o  1  v  t  e  .h  n  i  <■     Inst. 

of    R  r        k     V  n  ,      S  .      ■!  . 

TECHM(\1  MTK     (N     IM   1  si      i.VNfHAriiN. 

bv     Enrii--  1  e^.   1   .         -    "      V   iv      •       .      .     p         >    -us.      t  :.  b  I  e  S  . 

•  ref  s  .  Hej.t   .      n.    .      PlUMKI-l    '     7-e>2/ 

(  (   .   r  1  r   •  I  t  W     ,■      ^  f.     - 

iH\|ii'     TliR  •  2-29'^)  1  nr        ssiHe.!     report 

;il   SI   Rirri-RS:         'Pu      se     .jener:,!  ■    rs  .      'h'erirome- 
Ch.irii  c.nverters.     1      e  r  t  r -.it  ;,,]  n  e  t  I  r     fie'ds. 

Cnnduitnrs.     K  ..li -if  re.,uer.v     .011s.     Thermal 

Vf..-  h  in  1  .    .  ■     i.f  ■.pert  1  es  .     M  r.  t  h  eiti  n  t  1  c  a 
p     ,,sm..     'ph  vs  1  ,■  s  ,     Vliqne'   1  r      f  1  e  '  ds  , 

r  e  -  ; .  e  r  .  I  u  r  e  .     Pressure.     (   .^ '    '.  i  1 


St  r  e  s  s  e  s 
a  n  .1  1  y  s  1  s 

Di  re     t     I  u  r  rent 
0  e  s  1  . 1  n 


The     resu     is     "\      1  n  v  e  s  t  t  q  :i  t  1  ■■  n  s     .n     qener.tn'n 

Shapi  n.i      in.l     •  -.nt  ro  .      >•(     h  Ljh-power     e     ect  r  1  ' 

nulse.   .re  su''m:.rized,    T ->  e  f.    ...Mn.i  topirs 

I  .  ,  .         (   •  d  e  s  1  .■  n     'if     1  r  .in     .1  n  .1     air     .ore 

are     1  '' .      u  .1  •'.!  :        (.  ■  o  e  s  1  .,  1. 

elerl  ri  merh  .nir-,i  pu'sers.  s  !  r  m  .j  ,  n  1  e  r  :■  ■  t  1  'M, 
hetw-.T  e  ,e,  t  r..m:..|nel  I,  f  1  e  ,  .1  s  m  .1  mi.vinq  r.,n- 
.luct  inq     r.eli    •  :      ^.  r  ,,  .j  r -•  •,  1  .      f     ux     pur.i 

for     qerer   ■  •  1      n     of     hiqh     in 

and     design     of     air-,   ore. I     .  •  '  e  r  - e.l     r.aqneis 

' Author 


. !  e  V   1  0  e 
e  I-  s  1  1  V     tf,  an  n  e  1  1  1      f  1  e  ,  d  s  ; 


AL)-.  ^'-    "'^8  1)  1  V  .        8 

vT  1  sTI     <   AM  (ITS    pr  1  I  e    S9.  10 

Shoch.e.     Transistor     inrp..     Mountain     View,     L  :»  '  ^  '  ■ 

HEbtAKi   H     STlLii     1^1-      ill  t.ii- PImv  hii     ii  J  Ml-h  K  Li^l  hM  'i     SOLID 

ST  ATI,    (iS(   Il-i.ATOKS. 

Ki  na  1     rept  .  .  .'  '  1  .v     '    '- ''     June    b2, 

by     H         V        S.   ar  ; -■  t  t  ,  .'  .1  n  e     t2,      U .,  p  .      1  ti  c  I. 

Illus. 

^Conti.iCt     Da     •■-    .■    -sc--'    ■ .  .. .     i'roj. 

I  r,  i-  1  a  .s  s  1  ;  1  ed     report 


.    -._    -00') 


41 


'enrr 


kiarnfi   Awrk  i^r  vn'mnfjir'   irofJTT>miirMT 


tTt-w  wrrr\   %j^pr*tl  A'%Tir*a 


rM«r4a4#>*i     Q 


INICS  AND  ELECTRONIC  EQUIPMENT 


DESCRIPTORS:  "Radl 
•Uscillilor  circuit 
i  I  a  b<>  ph  y  1  i  c  I  ,  Soil 
rircyils,  Dtodei,  P 
Painaging,  Capacita 
Nitjali»e  rfulilanci* 
t.>*ctric  currents, 
Hadiofrrquency  doo'- 

Effort  aai  contiiued 
devices  and  Ihrir  app 
high  poacr  oictllator 
•  enl^d  on  iBTucnti.1! 
layr  diodpi  or  four 
yiri-».   The  grneral  l 
II  pr>->ented,  and  the 
■  «nt4l  aode  I  s  arr  r>?p 
dryiri-f  achie»''d  a  pu 
On     th«  develop nrnt  uf 
circuit  eicperinenti  m 
circuit,  f  yaae  t  r I c  a  1 
poaer  outpyt  of  ^  aat 
■ith  theory.   Diicutt 
nr'jaiiir     r<"»lstanc-   1 
ciliators,  aid  a  four 
vlc^  aitk  Interdiyita 
A  coaplele  proceiiing 
cult  pnrforaance  r^po 
produce  VC  ka  peak  p 
ful  in  lei^aeatial  oic 
driving  haraanic  gene 
ana!  y til  ii  g'<ea  of 
traniiitors  at  high  f 


ofreijuency  o« 
«,  •ieairondu 
ching  riri-uit 
ulS''  j«-n<-ral" 

r  1  r     J  1  ',  5  ,     T  r 
^p*''"     rharj^-s 

r  .      ^  1  .  :      J  n  .     T 


>:  1  i  ;  a  t  o  r  J  , 
rtors.      •Snlif) 
<  .     T  r 1  J  je  r 
r  N  .      \(  0  .  I  a  J  f-  , 
r  1  r'  J     af  t  N  0  '1  1  . 
*n\i»tor?, 

T  •■  iifj  ■■  r  -1 1  J  r  ••  . 
■■  s  t  ^  . 


1  n  V 

C  4  t   1 

I  n 
'■  i  .  > 
.  e  r 

0  r  y 
r  1  u  t 
t  'd  . 
••     p  0 
Our 

h     a 

1  d    c] 
«i 

a  r  •• 
1«  > 
a  y  e  r 
d  ea 
cued 
ed. 
se  p 
lata 
tors 
■     pu 


r  ^  I  1  g  a  I 

I)  n  in  h 
f  0  r  a  a  t  1 
<  t  I-)  r  s  " 
I  ti  r  ee-  t 
of  $  u  c  n 
t  >  on  I 
Tri  ^    t 

■  e  r       if 

;  a  >  <•  r  d 
p  J  i  h  -  ^  u 
oped     J  I 

■  ac  .      1 
three 

fur     <  <)  n 
t  h  r ee- 
1  t  t  e  r-b 
u  1  e     It 

A     ling 

OK  e  r     an 

r    c  1  r  c  u 

A    t  h 

1  I  e  <*-  po 

C   I  e  I  . 


igr 
0  n 
mp  . 


■  e  f 
'  r  f 
II  m 
'd- 
«j 
le  > 

*  J 
t  *■ 

n  u 
r  a 

e 

V  e 
d 

«P 
I  , 

r  e 


Aul 


>  e  1      s  1  .  1  '  u  n 

fre,^u-ncy, 

s     p  r  •■- 

•  in;     f  0  J  r 

n  1  .      d  r-- 

1   .   :  a  t  '1  r  » 

••  X  p  e  r  1  - 
-  t  e  r  >«  1  n  *  . 

at  n.   . 

t     for     * "  d 
I  c  I  ;  .  a  I  .J  r 

pruljcej  4 
r eeae  n I 
r  *vaAjnrh>- 
'J  -1  i  0  $  - 
1 n  a  i  d  e- 
itrui-tjr--. 
n  and  c i r - 
e  V  1  c  f  can 
pearv  uie- 

o  r     in 
t  1  c  a  . 
output     0 : 
1  0  r  ; 


AD-2-»'     ■>r2 
TI  STE    f  All 


OTS 


ti  u  .       ■>,     25 
price    12.  -!^ 


Inc.        (a  Mb  ridge 
<"  OWM  Ki  A  r  ;  'IN    iih 


Ml  I  t  . 


2    en     Enriroiaental 
for    Might     Vehicle 


o  t  he  r  I  . 


Bolt       Rariaok,     and    Newaa n 

D\NAiir    RESrONSK     VND     TKSr 

ELECTRONIC     fcgilfMKNr. 

Kiaal     repl..     Jyly    -'-Apr 

Slaulatlon  t avaa c 1 ga i 1 o ni 

Sabiyitaai  aad  Support  Equlpaent 

by  Doali  D.  ^olioux.  Jaaoi  J.  Colei  and 

Aig  (2.  I23p.  incl.  illui. 
Contract  AF  3'  '''   '  U':       ProJ.  130<»1 
ASD  TDR  62-''4  (ne  !■  la  1  f i od  report 


OfcS(RIPTORS:   •tleetronic  eqilpaeni   Acoui'ici 
Vlbritioa.  Galdod  alfiilei.  Alrcrif'.   siauli- 
tlon.  Movaareaont   Packaging   Klectronir 
cirealtf,  H i croa 1 n ia t u r 1 ta '  i o n   r  1  ec t ro n i c i) , 
HatkoBatlcal  aaalyil*   Theory   sound. 

A  ne«  thoory  for  titiaatlng  the  reiponie  of  i 
eoaplex  itruetare  ii  revleaeJ.   Thii  theor.  li 
baiod  OB  a  aoda 1  energv  balance  be'aeen  the 
oxciiatloB  ind  the  itruc'are.   The  theory  la 
gonoral  eaough  to  apply  to  tibratlon  exrlc«-:on 
as  wall  ai  to  acouiiir  excttjtion.   fhe  theor. 
ii  applied  to  a  staple  itructure   a  box   itau- 
lating  aa  oloctronic  package  excited  b<  a 
roverbaraat  acouitic  field,  and  ii  verified  for 
tkii  case  by  experiaenta.   Soae  refineaenti  of 
the  axperiaontal  technique  ^re  indicated.    V 
foraulation  of  the  equivalence  between   ibri'ion 
teiting  and  acoustic  testing  is  offered.    The 
iaportaaee  of  developiag  such  a  foraulation  is 
doaonstratod  by  shoving  tho  econoay  resulting 
froa  Its  application.   (riteria  are  presented 
for  speclfyiag  acoustic  tests.    The  diaensions 
and  powar  raqu i raae n t s  of  reverberant  rooa  tea* 
facllitias  are  derived.   Kxperlaental  resul's 
Jastify  tka  dorlvatioiTB.   neiulls  of  vibratlgn 
tosts  of  a  aieroaloctronio  circalt  and  i     field 
rffect  traaa  let  *^    a'*  given.     Author 


A  U  -  -'  ■   ■'  .       U  1  »  .    "■  ,   .  t 
risit  JHM   Ulb  prii-r  I'.'tO 

Lir.'o  Kidic  Uiv..   '.enrra.  Motors  'or  p.,  KnIioBo, 

\  r  A  . 

fKLUHIliN     tM.INttKlM.     MtAbl   Kt     fl       IMPHIVt     PKODIT- 

TION     rtlilMiJ     Kb     ASU      IMKtAbt     1 1<  t     Ktl!AhUir>     I)  K 

T"E     .  S  ■      —'A     1  HANS  I  sr  I   K 

^  a  :  '.  •■  T  .  \      ,rujress      repl.      nu.      1,      '        Apr- 

.»       July    '  .  , 

by    J.    C.     Ik..-'"*.  July    c2,    65p.      inr.     i.ius. 

table. 

(Coatract    LiA    36-039-1  e-8t7?5  ) 

Inciisifieri     re;orl 

OKSCIIPTORS:        •  T r a n s  i  i  t o r s  ,     •Manufacturing 

aetkods.     Seat  conductors,     Processing,     Hel  labil- 
ity ,      Miteria.s,     i.ermaniua,      Oronlh,     Cryitals, 
Int.ua     a.ioyi.     Test     equipaent,     life     expectancy, 
:..i'     .net'-o.lj,      T>'j^(.jer«lure,     Tneraa.      strejies, 

t.ectrii:     Currents,     (heaical     ni.iing, 

h'  r  ij  d  J  c  t  ion. 


tu  r  . 

«o  d  : 
s  I  s 

T  he 
a  .  .  J 
a  .  .  o 

'  >  f"" 
I  he 

•  '  ) 
d  1  od 
d  e  g  r 
f  .  u  a 
r  e  g  r 
r  e  I  1 
test 
ad  s  0 
■  N  e 
.rod 
t  1  o  n 
and 
on     d 
»  ugy 

J  L    I    i 

p  r  0  t. 


r  t  s 
^A 

n  g      t 

f  1  c  J 

«  a  !  e 

>  a  r 

>  . 

t  r  a 

.  n  t  e 

p  r  0  t> 

e  J  u 

a  d  a  t 
ting 

on  I  N 

<jy  a  . 

ed  t 
rhed 

t:    J    »       1 

ur  t  ; 
J  of 
t  he 
e  g  r  a 
-■  »  t  s 
o  n      ! 


w »'  r  e 
trans 
e  c  h  n  1 
:  inns 
ana.) 
r  f  .  a 
e  a  to 
A  .  u 
n  s  1  s  t 
r  n  a 
.  ea  s 

e      I  „ 
Ion      ; 
f'  o  .  e 

a  t     I 
gas 

he     ;'  r 
t.  ey 
n  g     4  1 
>  n  . 

Id  i  ' 
r  f  \  u 


a  a  .J  tr 

1  >  I  u 

>j  u  e  s 

r  e 


m  1  n 
:      t  n 
o  r  ^ 
s  a  ■  1 
are 
Surf 

u  *•       t 

n  t  1  a 

ne  c 
ana. 
e  i  e  n 
o  n '! 

:     d  r 

■."•IS 


e  \    .  e  r   1  .11  e 


r  s     t 

i  n  c 
.  .  at' 
.  -  e  a 
I  c  h 
1  a  1  I 
e     ge 
are 
n  g    a 
de  g  r 
ace 
o     I  u 
.      Ou 


■  hat 

y      a  I 

I  " 

gas 

!     I' a 
c  t  o  r 

n  I  s 

.    .  ec 


I  B  ,.  :  u 
y  lap 
.  ud  1  n 
I  .  1  t  y 
p  1  r  1  c 
Has  1 
e  the 
raa  n  I 
c  u  r  re 
el  hod 
adat  1 
c  0  ■  t  a 
r  f  ace 
e  to 
r  I  0  r 

has 
i    «at 

■  a  I 
r     cap 

c  o  n  J 

I  n  n 
k  e-o  u 

d  1  od 
10  de 
I  u  r     d 


».■  I 
rove 
g    eq 

t  e  s 
a  1  I 
nc  o  r 

I  I  a 

ua    ■ 

nlly 

T 

0  ■  o 
a  1  n  a 

def 
f  rac 
peri 

1  nd  1 
e  r  » 
e  «p  e 
ping 
u  nr  t 
1  c  k  e 
t  re 
e  I  . 

t  e  ra 
1  o  d  e 


ft  I-  re. 
ae  n  I  u 
u 1  pa  e  n 
is  .  fa 
u  r  f  ac  e 
po  r  a  I  e 
e  beta 
a  f  e  r  I 

being 
he    a  a  J 

f  the 
I  ion; 
ec  t  I  ; 

luring 
phe  ry  . 
c  a  t  e  d 
a  po  r 
e  I  e  d     I 

p  r  0  c  e 
ion  ■  I 
I  p  :  a  t 
c  0  V  e  r  y 
p  r  o  y  id 
1  n  e     Co 

d  e  g  r  4 


1  at,  I 
I  a  a 
t  an 
I  I  u  r 

s  I  u 
li      I  n 
ee  n 
for 

s  I  I 
or  r 
coil 
ea  1  t 
a  nil 

0  I 

fh 
on  a 
poll 
n  V  I 
dure 
Ih  1 
e  d   p 

1  ec 
e  I  c 
r  r  e  c 
d  a  t  1 


I  1  t  y  of 
n  u  f  ac  - 
d  [I  recess 
e  a  n  a  1  y  - 
d  1  e  I  , 

the 
etch  and 
.  N  ',  '  •< 
ced  by 
e 1  I ab  1  1- 
ec  to  r 
t  e  r  diode 
high 
I  p  u  r 
e 

: 1   units 
1  b  1  y 
ew  of 

1  n 
n  d  1  c  a- 
aril, 
h  n 1  que  s 
lues  sad 
t  1  ve 
o  n 


Author 


A  j-28fc    8dt  U  .  y  .       -  ,     .  r: 

.  ISTE     JHM       lis     ^  r  I  ce     ♦  •  . -  0 

r.  enera.     t-tr.c         o..      bchenectady,      N       Y 

Sl.lii.N     iSANAK     hl-lTAXlAi      TKANblblOK     T^Pfc     .S.})- 

;uarter.y      re.i.      io.       ',       ■        Apr-"      Juiy      '.      on 

Production     tngineering     Measure, 

by      b.      U.      Juhnsun.  July     02,      J   '  V  ■       incl.       lllus 

tables,     .     r  e I s  . 

(ContrJil      lj  \     3o»03^~  s  t  -  -*'  ■ 

inciasiifiej     rejuirl 


Ut  ■>!    K 

H  4  r.  u  : 

t  V    4  ^    U 

'  u  r  ••  , 

<     *■   ex  1 

U  .  f  !   u 
Therm 

MeC  n 

f  r  I.,:  u 


il'l  CM.S;  *Irariiiilors,      Silicon, 

ucluri'ij     T^'-ir.  ods,     Processing,     A..oyi, 
rat..n.      ■•rating.      Infrared     iiaps,      leapera- 

■  iiuuTi      i^paralui.     A.uminuiL     aj.oys, 
cu        T..,n^,     I'Mrvn     coapuunds,      Vitralion, 
e\i.f     ■   iniy,     das  el.     Hydrogen,     Nitrogen, 
siu;;,      Muteria.i,     Phosphorus,     Electrodes, 
a.      slressej,     Meiiatjiiity,     Tests 
anics,     t^uailily,     Voitagi 
c  t  ion. 


K  a  I  1  u  r  e 

Neiriconductori 


Contents: 

lapr.jved     KPH     resolut.in 
Contacl     eva, J  oration     un:     a..oying 
Collector    etching 
Boron    diffusion 
Phosphorus    diffusion 
Collector    contact     to    the    hei.i.-r 
Interconnect  ions 
He:   lability     aeasurerrent 
Failure    analysis 


9.    FLUID  MECHANICS 


jB-rB',     '.'->  Ui  V  .        9 

r;>TA    St.  li       UlS     price     $10.10 


<p4Ce 

jMUt  K 

ilHKA 

>'.  D! 

.     5  . 


Sc  I 

d.'  1  p 

\ ,  T  I 

ka; 

TIUN 

Oh 
M. 

rrpl 
r  .1 1  t 

iK-     .. 


lab. 


(.  eneral  fcleclric  Co. 


P 


e  n  I  '' 

hid, 

TI  Dt    SHOtk     WAV  t    STKI  CTl  Kt. 

t    STKUTlUt    nITll    KOTATIONAL 

Al      KtlAXATION.        PAHT     11.        A 

Tilt    TlltilMAL    UlSSUC  1 ATIDN     (It- 

bi  ,)  1  ,)  ,     i   .      Ta  Uiii  t     and     H.      li . 


I  . 


PAKT 
ASD 

SHUCK    TIHE 
NITKOCES , 
C  a  r  *  . 


p.      inci.      lllus.      tables,      refs. 
no.     K  ■  .  S  U  ■ ..  , 
Al-    49(o38)9J- 

In classified     report 


jkil  K  1  PTliK  S  :         'Shock     waves,      'Shock     tubes, 
Anal^si.s.      il>pers(inics.      Velocity,     Temperature, 
Pressor'-,     Thi-or*,     Math  e  mail  cai     analysis, 
tqudtions,     i.dses,     Uissocidlion.     Nitrogen, 
Rotation,      ;  1  1)  r  d  t  1  0  n  ,     Vortices,     K  I  n  f  I  i  c     theory 
Reaction     k  1  r  1- 1  1  c  s  .      K  n  r  r  g  y  ,     U  v  n  am  1  c  ^  ,      Relaxa- 
tion    tifne,     Viscusit>,     (iimputt-rs.     Programming, 
T e  s  t  ^  .       :  I-  -  1-  r  t  r  <      ,i  e  r  i >  d  >  n  j  n  i  c  s  .      High     altitude. 


\  theor.  I 
t II r e  of  a 
roial  1  on  a 
isper  1  -•  - 
driven  s  h 
brat  I  on  a  1 

•  1 1  e  5      ire 

.  :    k  1   !-d 
'.  ^ap  e  r  .1  '.  u 

■  1 1  h    t  >i  f 
Jfil I  >  t  i  I 
transit  i  " 
neen     t  h  •■ 
lives  t  1  J  ) 

■  i  f  d  !  • '  r 

»  f  f  i  C  1  '■  c,  c 

a* te  r  i»  1  n  I- 
n  1 1  r  0.) .-  n  , 
t\  i\  .  •'  n 
...  .  .-d 


1  r  .1  ;  ,Ti .  I  d  ••  1   is  developed  for  the  s  t  r  u  c  - 
-.huck  xave  in  a  diatomic  gas  including 
and  vitralional  relaxation  phenomena. 
Is  ar--  .arried  out   in  a  combustion 
.  »  I u :  e .    Lx pe r  1  me n ta  1  data  for  vi- 
ri-.. IX. It  Ion  times  and  dissociation 

tained  for  nitrogen.    tstiraates  are 

the  dislriliiition  of  transiational 
thrcijgi'  a  normal  shock  wave  oti  tained 
.ect  of  relaxation  phenomena, 
.ues  uf  the  thiikness  of  the  shock 
.so  »er'-  obtained.    Coupling  lie- 
terna.  dejrees  of  freedom  was 

(ornhustion  generated  shock  is 
Ik  struct,!  re  studies.   The  relative 
ilrogen  atoms  and 
mperatures  to 
ala  indicate  that 
s  s  0  c  1  a  t 1 0  n  m a  v  be 


.j1 
f  o  r 
r  •• 
neg 

V  a 
n     a 

I  n 
t  .-d. 
s  h  o, 
»      o  I 
d  . 

t  h. 
,1  r  d 

ma 


n 
Te 

e     d 
di 

n  n  e 
a  1  n 


molecules     was 

h     in     pure 
Vibrational     re- 
treated    in     an 


r.        The     data    were     compared    with 
ed     IjV     earlier     investigators. 


»D-285    t532  Div.       9 

TISTP    US)    OTS    price    J7.60 


'ititjle     lur     Muid     U.naniis     and     Applied     Mathe- 
1 » I  .  ,  s        I    .      o I      Maryland.     (  o 1  1 e  g  e     Park. 
•  '-    tVI'KK  1  MhNTA-      STIUl     Ut      THE    TIIHEt     U  1  MEN  S  I  UN  Al.  I  T  ^ 
u^    riU.    KU*     AK(ilM)     A    (IHCllAH    CU.INUEH. 
6»    Ge o  r  g  e     E        M  a  I  I  i  n  g  1  y  .         June     ■  .  ,      ■      p  .      i  m    1  . 
lllus.  rels.         Technical     n c I e     no.      BN-^'s; 

, Coat  rac  t     Ah     ..  •  "       .. 

Unclassified  report 

DESCRIPTiiHS  :        'l.ininar     boundary     laser.      '  I-  !  u  i  (i 
flow.      '  \  e  !  0  c  I  I  s  ,      Motion,      H  e  y  n  0  1  d  s     n  u  m  l> e  r  , 
Theory,     (vlindri<a:     bodies. 


*D-2g'     «-.:•  Us.         '.      13,     31 

TISTE   CH.)       ITS    price    i     .  oO 


Ordnance     K  ■•  s  o  a  r  c  h     .  .ib  .  .      Pennsylvania     State     I  .  , 

l^iiversity     Park. 

SHELLS    Koil     I  NliHiAATI.i:     VKllKl.h.s, 

tiy    J.     D.     St  ach  1*.  .  -■     Sop    t;2,     t'  V  .      "  nc  1  .      i  1  1  us  . 

refs.       Sena!     nu.     M,rd-    ■  "^97-80 

iCohirart     Niird-16597/ 

I  n  c  1  a  s  s  I  f 1 e  d     report 

Jtsi   ;priii.:s:    'Struiturai   shells.   "Ms  dro- 
ll yna-i  is    Sandwich  construction.   Honeycomb 
I"  0  r  •■  s  .   Materials,   Pressure,   Stiffened  c  y  1  1  n  - 
Its.  Msdrost.itir  pressure.   Pressure  vessels, 
i  t  r  H  s  >,  ,.  s  .   H  e  1  1  a  ti  1  1  1  t  y  .   I-  a  i  1  u  r  e   Mechanics  , 


FLUID  MECHANICS  -  Division  9 

Elasticity,  Theory,  Submarine  hulls.  Corrosion 
inhibition.  Plastics.  Glass  textiles.  Titanium, 
Aluminum,  Steel,  Magnesium,  Ceramic  materials, 
Inderwater. 

The  design  criteria  for  underwater  shells  are 
discussed,  and  the  basic  shell  designs  are  eval- 
uated on  the  basis  of  these  criteria.   Internally 
pressurized  shells  and  s h e 1 1 -p re s s u r i za t i o n 
methods  are  also  discussed.   At  present,  the 
sandwich-shell  design  offers  the  highest  pres- 
sure- l  o-we  i  g  h  t  ratio  consistent  with  the  shell- 
design  criteria.   The  honeycomb  or  microballoon 
fiber  glass  sandwich  shells  could  be  best  used 
in  the  lower  pressure  ranges  and  cellular  sand- 
wich shells,  for  a  large  band  of  intermediate 
pressure  ranges;  the  cellular  or  solid  sandwich 
shells  would  be  belter  used  at  the  high  pressure 
ranges.   It  is  recommended  that  research  be  di- 
rected toward  development  of  higher-strength 
materials  and  improved  fabrication  methods.   It 
is  also  recommended  that  fluids  of  lower  com- 
pressibility and  density  be  developed  for  shell 
pr e s s u r 1 za t i on .    ^Author; 


AD-rpe  R6/,      Div.   o,  ■ 
(TISTA  GEC)  OTS  pri  ce  $^^ . 


60 


Princeton  I'.,  N.  J. 

AN  EXPERIMENTAL  AND  ANALYTICAL  STLDY  OF  THE 
MECHANICAL  INSTABILITY  ROTORS  ON  ULLTIPLE- 
DEGREE-OE-FREEDOM  SIPPORTS, 

bv  Richard  L.  Lielnwa.   June  hZ .     P^p.  illus. 
;ables.  B  refs.   (Rept.  no.  ^  ' 2) 

;Contract     DA    /.-:.-- "^- t  c- "^^  ..  ,     Proj.     Q-' p_  -  "  _,' oO) 

Inclassifiecl     report 

DESCRIPTORS:       *Helicopier    rotors.     •Helicopters, 
Vibration.     Stability,     Theory.     Tests.     Mathe- 
matical    analysis.     Vertical    take-off    planes, 
Ground    effect. 


An  ex  per  i  men  t  a  1 
of  the  he  1  i  copt  e 
The  results  of  a 
lisheri  for  the  p 
theor V  for  the  m 
are  presented, 
mounted  rotor  wa 
purpose.  The  an 
sions  of  the  the 
viously  unsol ved 
presented.  The 
mental  verificat 
of  practical  inl 
three- bladed  cas 
plifying  general 
phenomenon     is     pr 


and  nnalytica 
r  ground  i  n  s  t 
n  expe  r i  men  t  a 
urpose  of  ver 
echanical  ins 
A  dynamic  mod 
s  constructed 
a  1  yt  i  ca 1  stud 
or  y .        So  1  u  t  i  0 

portions     of 
resu  1 1  s     shovK 
ion    of    the    th 
e  re  s  t     are     c  o v 
es    which    are 
izntion     of     th 


es  en  t  ed . 


Au 


1  study  is  made 
ability  phenomenon. 
1  program,  estab- 
ifying  the  Brooks 
lability  of  rotors, 
el  of  a  f 1 exi  bl y 

and  tested  for  this 
i  es  involve  ex t  en- 
n  s  to  the  pre- 
the  theory  are 
excellent  experi- 
eory.   All  cases 
ered  by  the  two- and 
t  reat  ed  .   A  s  i  m- 
e  ground  instability 
t  hor  ^ 


AD-.:?':  :28      Div.   '^.  "2 
VTISTA  VGW;  OTS  price  }2.tC 

Space  Sciences  Lab.,  General  Electric  Co.. 
Ph  1  ladelphi  a.  Pa. 

ON  THE  STABILITY  OF  AX  I S YMMETRI C AL  FLOWS, 
by  S.  I.  Pai.   July  t2.  28p.  I     refs.    ;Kept. 

no.  Rt.2SD"5, 
Contract  AF  .  i  ,  t  ^7  ;  2fc,4  .; 

Unclassified  report 

DESCRIPTORS:   'Axially  symmetric  flow.  'Re- 
entry aerodynamics.  Re-entry  vehicles,  bodies 
of  revolution.  Hypersonic  flow.  Laminar 
boundary  layer.  Wake,  Jets.  Perturbation 
theory.  Differential  equations.  Velocity, 
Mathematical  analysis,  Torque.  Stability. 
Fluid  flow. 

The  stability  equation  of  an  axi s yramel r i c a  1 
flow  of  an  incompressible  fluid  subjected  to 
rot  at lona 1 ly-syraraetric  disturbances  is  derived 
and  studied.   It  is  shown  that  the  axisymraetri- 


43 


Division  9  -  FLUID  MECHANICS 


I'  .1 

Mr 
d  I 
J  r 


r  t)  a 

n  '■  •• 

<  (  J 

ri  1  t 


0  ti 
r  II . 


m  1 


n  I 

*,  r 
J" 


1  OM       1 

n  i:  r*  s 
,      t  He 

r  D  .1  n  I 

r  J  r  » 

t  ri  r     5 
••     red 

••  til     0  I' 

t  I  ')  n  ■> 
TI  m  ••  t  r 

t  m^'  n  s 

J  1  V  4  i 

J  TI  '■  r 
I  1  1 

t  jdf 
f  .  ... 
i  mil  ~ 


s  a  I 

0  (■  I 

•  ■  1  < 

!<  ,1  .  1 

1  4  r>  1 


s  t  < 


h  1 

I 


d 


1  1  '. 


1 1 


I  «u  - 

1  c  J 
ion  I 
-  n  I 

1  I  1  '■ 

^  i'- 

I  s   I 

■  n  1 
i  i  nr- 


ipp  I 

lilt 


(jr 


l(r- 


I  I  C 

nal 

1  so 

1  t 

d  i 

ds 
is 

t  HO 

1  h 

1  k  f 


»  1  s 
J 


I  •  •   '■ 
I  »  I  4 

in  d  >• 
••  ,  .  I  I 
T-!  ■  ■  !  r  I  c  • 
.1  I  n  e  CO 
flow  by  pro 
n  of  stabi 1 1 
hat  of  a  cor 
scussed  acco 
It  is  found 
nuaber  of  an 
of  the  sane 
-d I nen  s 1 ona I 
igher  than  t 
,  or  jet. 


to  d 1 s - 
oaponen  t . 
yaiae  t  r  I  c  a  1 
tall  for 

was  found 

1   f  lUM 

rres ponding 
per  trans- 
t  y  of  an 
responding 
r d  i  ng  to 
that  the 

axi  $y«- 
0  r de  r  of 

boundary 
he  value 
Author) 


AU--  ■»•:  10^      D  .  V  .   i^,  27 

r  I  -.TH  «•(   oTi  p  r  1  .  ••  3  .  60 

^.)r'■lJ^    T'-i       'o  i  \  .  .     \ir    Force    Systems    CooiMand, 
•  r  1  J  1  I  -  H  J  '  t  •■  r  ^ 'J  n     Air     h   .  r  c  e    Base,     Ohio. 

sfc.tiriiA   wh    rit  .'..n :  h'Hr.r,  A.    velocity  ok  the 

«Mh.h.     n^     rit    itSTCr     (,AL    iTAGE    UK    A    COUFHESSOH. 
t,  ,     K       r        ~)  n  p  1  t  1  :  '  n  1  » (I  V  .     ■'     June    cJ,     lop.     iltcl. 
^s  r    r  ,  :     ins.     no.    FTD-TT-t2-713    froa 

:•  p     • -I  ■■  r  j-' I  1  .  ,1  .     N^       o,     pp.     1,-2-^7,     19t)l) 

Lnc  1  ass  i  f 1 ed    report 

jt^i  HIPTOHS;       •C'-nt  r  i  f  uga  1    compressors.     'Oas 
■:..».     U     .  ign  .     I  SSR 

AD-.  96    122  Di V  . 

(TISTPTL)    OTS    price    ♦' . 6C 

^nrelgn    Terh.     Div     .     Air    Korce    Sy«ie«f    Co»»i«nrt, 
Mr     ;  -  • -I'  1  '  •  ••  r  >.  on    Air    Korce    Base,    Ohio. 
A    N.N-,:  t.  Vu^, -^TATE    BOINDAHY-VAU  E    PROBLEM   OF    THE 
H^DKuO^NAMICS    Of     A    VISCOIS    I SCOMPRESSI Bl E    KLIID. 
hy    0.     V       GuSf-v.i.        "    June    f-i,     '   'p  .     "     r  >■  f  s  . 
(Trans,     no.     FTD-TT-r?-"'        from    Vesrnik    Leningrad- 
skogo    I  ni  versi t et 1,    Seriya    Mai ema t  i k i    Mekhanlkl 
1     As'rononii,    No.    i.,    pp.     '«:«•'-' ,'7,     1 '^b '  y 

I  nc  lasti  fi  *4    report 

DE'^^r  Ri  FTdKS:       •Hyri  r  o<t  yuawi  c  $  ,     •Flylrt    flow. 
M       ,     "       Potential    theory.    Green's    fu'nction, 
Tensor     inalysis.    Linear    syatens.    Equations, 
Kunrlional     analysis.     Integral    equations.    Vector 

t  T  1  :  '.  s  1  s  ,     Po  I  yn  or)  1  I*  I  s  . 

AD-CSfi  12'*      Dl».   9 
(TISTP  WH}  OTS  price  |i.in 

^ir-ijn  T'"-'!   Div.,  Air  Force  Systems  Command, 
«  r  .  j  1 '. -P  1 1  t.  •■  r  ion  Air  Force  Base,  Ohio. 
■.\.:.'^t.    Hui  VUARY-VALIE  PHOBLEHS  AND  PRACTICAL 
«.-:•'  js  FOR  THEIR  SOLITION. 

t)  ,   ,   ',   :,-ni*h<iV.     June  r.^.     if.     Incl.  illus 
'  r>-:s.   Triis.  no.  FTU-TT-tl2-c75  from 
Izv-sii.i  ..>»hikh  Ichebnykh  Zatredeniy, 
EnergeliAt.  No.  ~,  pp.  IC^-'OS; 

L'n classified  report 

[)t.  >'  "  :  I'TOKS  :  'Fluid  mechanics,  •Airfoils. 
•  (,  ,  ,  ,H_  'Boundary  layer,  •Aerodynamics. 
I  n  •  •■  I  r  I   equal  Ions.  I'SSR 

Au-.  Hr.  180      Div.   9,  25 
vTIbTl'  Tl.  'jX>    price  ^1.60 

K,r-ijfi  :       i-    Ur  Force  Systems  Command, 
»rijTi-t'iL'r>ii  *ir  Force  Base,  Ohio. 
ts  ,  Srrl<:\,  .M^lCi  JOURNAL  (SELECTED  ARTICl.E:^). 
.   ....       '..     r«fs.  gratis,  no.  FTU-TT--  ■  -  30 

from  ;n/-i-n-rn,-Kl»ichetkiy  Zhurnal  4:1  C.   pp. 

Uaclastifiad  report 

L)ti!H!Pr'J(->;   'Muid  fl'j«.  'Pipes,  'Heat  Irans- 

1  •-  r  ,   •  i  o  .  1  '1  ■>  . 


AD-28o  181 
.TISTP  MM) 


Div.   9 
OTS  price  $i 


60 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Hright-Patterson  Air  Force  Base,  Ohio. 

AN  ANALYTICAL  STIDY  OF  THE  SEPARATED  LAVtNAK  rl  (  K 

OF  A  TWO-PHASE  MLXTIRE  IN  INCLINED  PIPK^ 

by  N.  1.  Semenov  and  A.  A.  Tochigin.   •>    June  o^, 

lOp.  i«cl.  illus.  .^  refs.   (Trans,  no.  FTD-TT- 

62-717  from  Inxhenerno-Fl i I chesk i y  Zhurnal  4:11, 

pp.  2'>-^f ,  l'^'  1  ' 

Unclassified  report 

DESCRIPTORS:   'Fluid  flow,  •Hydrodynamics. 
•Laminar  boundary  layer.  Pipes,  Liquids.  I'SSR. 

Ap  accurate  solution  is  given  of  the  equatinn<  .- f 
tke  hydrodynamics  of  the  separated  laminar  iW'h 
of  a  two-phase  mixture  in  inclined  and  hori/'nti 

pipes.   On  the  basis  of  this  solution,  re:  iti 

ships  are  obtained  between  the  hydraulic  values 
and  the  characteristic  criteria.   .Author) 
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t  investigation  was  carried  out  on  two 
circuits  of  a  closed  type.   Water  and 
Irculaled  in  one  of  them  and  trans- 

In  the  other.   The  diagram  of  the  cir- 
ven.   Two  plates  ware  investigated  with 

of  '(;.2-,  X  LC.    »  C.<-,i  and  i..."'.  x  Ai  x 
hick  were  Installed  in  the  experimental 

the  circuit  in  rectangular  channel 
sions  of  200  X  IOC  mm.  The  side  walls 
erimental  section  were  made  of  organic 
h  made  it  possible  to  see  the  flovn 
Laminar  flow  of  the  plates  was  estali- 
Ing  all  experiments.   Both  plates  were 
lico-nlckel.   .i  mm  thick.   The  leading 
he  plates  had  the  shape  of  a  semicircle 
ius  of  about  '  .  '  ■"  mm.   Copper  thermo- 
'  "i  mm  in  diameter  were  placed  between 
and  upper  walls  of  the  plate.   The 
|e  junctions  were  isolated  from  the 
ace  by  a  thin  layer  of  mica  (C.G3  ■■} 
y  BF-2  glue.   (Author) 
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Studies  made  o»  pure  fluid  amplification  resulted 
in  an  over-all  program  for  design  and  development 
of  fluid  amplifiers,  both  bistable  and  propor- 
tional, with  no  moving  parts.   Both  flow  and 
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je   jet    configurations    on    the    performanr.     .  "^ 
-•■   model    at     zero    degree    angle    of    attack    were 
ilualed.       The    data    are    presented    in    parametri( 
'B    as    a     function    of    air    mass     flow    coeffinen' 
-    results    of    this    study     indicated    that     'he 
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viluated).       The    results    of    these     ■  .- y  • 
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FLUID  MECHANICS  -  Division  9 

The  results  of  a  wind  tunnel  study  of  supplemen- 
t  ir\  lift  for  air  cushioned  vehicles  were  applied 
I  ..  vehicles  for  the  army  rommand  reconnaissance 
.,  n  (1  1  o  n  1  s  I  i  r  s  missions.   Aerodynamic  off-loading 
,,f  ail  cushioned  vehicles  results  in  an  increase 
.if  power  .ivailalile  during  cruise  which  can  he 
u'ili7.  ed  lo  increase  cruise  height  above  the 
h'ver  heiyht  or  to  operate  during  cruise  at 

.-wer  [lower  settings.   With  the  configurations 
in  these  tests,  aerodynamics  off-loading  was 
most  effective  at  speeds  of  '..   mph  and  above, 
.iji'iri.  r;  speed  increasing  with  base  loading. 
A  •  .    1  I.  ■  s  q  ft  base  loading  \'  ^  .'-"     1  b  s  q  ft 
w  1  n  .J  1. lading!  approximately  '  '  mph  offered 
•  !  .•  i,,vs,.si  power  required.   Variable  leading 
arid  trilling  edge  jei  nozzles  appear  to  be 
hi.|hl>  desirable  in  providing  both  aerodynamic 
I, '■  f- 1  oad  1  ny  for  efficient  cruise  and  an  optimum 
h I  V  e  r  configuration.    (Author/ 
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•Vortices,  'Lift.  •Uray.  Hydrodynamics. 

experimental  studies  were  made  to  determine  the 
ntrainment  rates  of  v.ntilated  cavities  for 
f.iils  of  finite  span  submerged  below  a  free 
Ihe  study  was  ilivided  naturally  into 
tw.j  parts:  reentrant-jet  cavities  and  pulsating 
.ir  I  ra  i  1  iny-vorlex  cavities.  A  correlation  param- 
et.  r  w.is  derived  to  permit  determination  of  the 
a  1 r-.n I ra 1 nment  rates  for  cavities  in  the  reen- 
trant-!, t  reyim.   assuming  that  all  the  air  is 
.i:sl  from  the  cavity  through  the  r.-.-ntrant  jet. 
A-  air  was  also  lost  through  the  tip  v o r  I  i  c- s  , 
«.,Te  .iependence  was  noted  with  aspect  ratio.  Air 
.iirainnent  was  a  function  of  velocity  for  a 
.ii\.n  cavitation  number  and  ambient  pressure, 
(aiity  instability  or  pulsation  was  observed 
high  air-injection  rales  for  thin  cavities. 
1  railing  v  o  r  I  i  c  >•  s  were  observed  for  thick  cav- 
ili,  ^  ,,  I  th.   higher  injection  rates.   The  fre- 
.lu.ncv   if  the  pulsations  t.nded  to  increase  as 
the  foil  approached  the  free  surface.   Measure- 
ments of  lift  and  dray  forces  indicated  little 
,.  f  1  ,  (■  I  ,,f  the  fre.'  surf.'ice  for  submerg.nce 
ratios  of  1  to    chords.     Author, 
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trary    t  he  rmody  n  aai  r     propertips.        '  -  ■-     ;'!'-.'iii     ncin 
IS    devoted    to    a    calculation    of     ixi\.'nn'iri.«; 
supersonic    nozzles.        Experience    a<      .-.i'"l     in 
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AXIALLr  SYMIIETRIC  SI  PEKSOMC  CAS  FLO 
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by  0.  ti .  katskova,  1.  N.  Nauaova  and 
12  Sep  'J 2,  57p.  incl.  illus.  tables. 
vTrans.  no.  FTD-TT-"- 2-205  froia  Vychi 
Tsentr    AN    SSSR    Moskva,     1961) 
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Hdppr  presented  at  the  '^'.Z    Array  Science  Confer- 
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An  apparatus  was  developed  to  measure  the  eijui- 
librium  bulk  modulus  of  solid  propellants  and 
Other  V  I sco-e  1  a s t I c  materials  at  pressures  be- 
tween   and  ..:)L..    psig.   Hydrostatic  pressure  is 
applied  to  a  test  sample  in  the  high-pressure 
chamber  of  a  pressure  intensifier.   Measurement 
of  the  voluae  displaced  by  the  low-pressure  end 
of  the  double  pistoa  provides  high  sensitivity 
in  the  aeasureaeat  of  the  voluae  change  in  t  h  >- 
high-pressure  chaaber.   The  measured  i  sv  •  '•  >  i  r-,  i  . 
modulus  IS  sufficiently  accurate  for  use  jn 
'iuasi-static  stress  analysis  of  soliil-propillaiM 
rockets.   In  addition,  the  adiabatic  bulk  modulus 
can  be  estimated  from  p re s $ u re-vo 1 ume- t enpi  r a t u r • 
data.   Small  voids  in  a  propellant  are  vividly 
shown  by  a  very  fast  initial  rise  in  the  curve 
of  pressure  vs.  volume  change.   '.Author; 
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K-'   A-.:'  and  T.O.  :F-'C:B-2'^,  with  one  excep- 
tion, lie  utilized  during  MB-"  ferrying.   T.O. 

(■  -  '   1)-.  '  should  be  amended  to  read:   'Aft 
umliiiical  plug  -  connected'  rather  than  'Aft  um- 
tilical  plug  -  disconnected  and  slowed.'    \Author, 


AD-.  -   °  ■  Div. 

Tl Slh  PCR ,  OTS  price  f  .  ■  C 

Foreign  Tech.  Div.,  Ail  Force  Systems  Command, 
* r 1 gh l-Pal ter son  Air  Force  Base,  Ohio. 
EKUy  'BILLETS  WHICH  RUN  AND  FLY''  TO  COSMIC 
HOChETS, 

hs  N,  Balakin.   ::  Aug  ^  2 ,     /.p.  (Trans,  no.  FTD- 
TT-.-'   •   from  Kryl'ya  Rodiny  ?:  pp.  "?,  '-^5,'j 

Unclassified  report 

DESCRIPTORS:   •Satellite  vehicles.  Satellite 
vehicle  research.  Sounding  rockets.  Liquid 
rocket  propellants,  USSR. 

AU-.  ■^-  f5  ■,;       Div.    "  ." 
,TISTA  SEB    OTS  price  J  '  .  '  C 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wrighl-Patterson  Air  Force  Base,  Ohio. 

KETI  HN  TO  EAHTH, 

l,y  11   Stepanov.    .  '  June  ■  . :  ,  ..p.   Trans,  no. 

VT1)-TT-'  .-^-   ■     from  Krasnaya  Zvezda,  p.  .. ,    17 


Mav 


Unclassified  report 


UES(  li  1  PTURS  :   'Re-entry  vehicles.  Jet  engines, 
Aerodynamic  heating.  Load  distribution,  USSR, 
Translation,  Deceleration. 


AD-.-r  ■   ^''  J 

VTISTA  SEB 


Div.    '2 
OTS  price  t^ 


.60 


Hocketdvne,  Canoga  Park,  Calif. 

LAUNCH  AREA  PREPARATION  AND  CHECKOUT;  LOGICAL 
FINCTION  REPORT  ON  OSTF-^  HUMAN  FACTORS  — PER- 
SONNEL SUBSYSTEM  TEST  OBJECTIVES  (ATLAS  MA-'- 
tN{,lNE  SYSTEM,  , 

by  F.  S.  Hall  and  G.  A.  Peters.   *:  Aug  c2,  4tp. 
incl.  illus.  tables,  refs.   Rept.  no.  R-y"''^; 
^Conlract  AF  ^,  4,':-'h,?, 

Unclassified  report 

DESCRIPTORS:   'Launching  sites,  Ground  support 
e<|uipmenl.  Maintenance  personnel.  Errors, 
Effectiveness,  Guided  missiles.  Rocket  motors, 
Booster  rockets.  Reliability,  Liquid  rocket 
propellants.  Human  engineering. 
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AO-286    077  Div.       12.    27.     10 

tTlSTA/SCB)     OTS    price    $3.60 

Ceaeral    Atoaic    Uiv.,    General    Oynaaict    Curi.. 

San    Oiego ,    Calif. 

SPACE    SYSTEM    SPECIKIC     IMPLLSE. 

by     f.     ».     Boss.       22    July     ' . ,     j5p.     incl,     illuf. 

tables,     t    ref».     >Sept.     no.    GA-1538, 

(CoBtract  AF  29(601)2207) 

Uac 1  ass  1 f 1 ed  report 

DESCRIPTORS:   '.Nuclear  propulsion.  "Spt-rifi 
lapulse.  •Booster  rockets.  Rocket  aoiois, 
Rocket  propulsion.  Liquid  rocket  propt.i-' 
Velocity,  Staging,  Space  flight.  Laun.'iij 
Matheaalical  analysis.  Theory.  Effectii.ns 


The  sy t  tea  spec  i  f  i 
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of  aa  Idealized  sy 
e  f f ec  t  iveness  as  t 
ze  ro  aas t  of  all  s 
the  payload.   The 
prope lied  launch  v 
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proportionate,  or 
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he  actual  systea  but  with 
tructural  equipaent  except 
Iss  for  cheaical  and  nuclear 
ehicles  is  coapared  on  the 
lapulse.  structura!  frtrt(irt. 
les.  and  nuaber  oi   '  ij's. 
ssible  to  separate  w,  •  sss-.t 
of  a  aultistage  vehic 

payload-carrying  capat.  ii  it  .  i\ 
Staging  and  to  recognize  that 
veness  for  each  s  t  age  i s 
that  It  IS  a  siaple  suonation 
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AO-23^  08C      Dlv.   12.  22 
(TISTIt'PCR)  OTS  price  $1.10 

Magnavox  Co..  Irbana.  III. 
SOLIU-STATE  ARM  SAFE  DEVICE. 
Hoathly  progress  rept.  bo.  5.  1  May- 
by  L.  M.  Ricketia.  i,   June  62.  4p. 
(Contract  DA  11 -02.:-OMD-ii048  ) 

Unc I  ass  i  f 1 ed 


Juna  t2. 


report 


DESCRIPTORS:   'Arming  devices,  'Guided  altti: 
warheads.  Solid  state  physics.  Con'ijjrition, 
Power  supplies,  lilectric  switches.    i   t>. 
Guided  aistiles  (Tactical). 


AD-28fc  081 

(tistm/pcr; 


Div.   12,  22 
OTS  price  $1 . 10 


Magnavox  Co..  trbana.  111. 
SOLID-STATt  ARM  SAKE  DEVICE. 
Monthly  progress  rept.  no.  '-. 
by  L.  K.  Hicketli.  f^    July  '.^.  ..p. 
(Coatracl  DA  1 1 -G22-0RD-4L48 , 

Unc lassi  f 1 ed 


i    June  (>2. 


I  t 


DESCRIPTORS:     -:  .nj  devices.  "Gi..!-!  •- ; 
warheads.  Solid  stale  physics.  Electii^. 
switches.  Power  supplies.  Safely.  Guided 
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jI>-28».     10'  Div.        12 

"<^\    vow;     OTS    price    31.10 


jr-ijn    Tech.    Div..    Air    Force    Syst•'m^    (unin.ind. 
irighl-l'al  terson    Afr    Force    llase.     Ohio. 
-,(t   SPACE    AGE. 

.,   A.     Ilakulev.        ■     June    '-2,     tjp.        (Trans,     no.     t  TD- 
rr-c2-'   •'    from    Newspaper    article    (Title    Cknown,; 

I nclassified    report 

DtbtUll'TOKS:       'Space    flight.     "Spaceships, 
Tran  s I  a  t  i  on  s ,     TSSH . 


j|>-28f.    U1  Oiv. 

TISTA    SEU)     OTS    price 


:i.io 


ftreign    Tech.     Div.,    Air    Force    Systems    Coianiand. 

Irighl-Patterson    Air    Force    Base,     Ohio. 

n  OITSTANDING    SCltNTlFlC    EXPERIMENT. 

\\    \r.     P.     Aksenov.     Ve.     A       Grebenlkov,     and    V       G 

Irain.       1    June    '.;.  p.     incl.     illus.     \Trans.     no. 

fTD-TT-'  2-0  5  3  from  Priroda.  No.  r.  pp.  '■'-•'■'■, 

I  nc  I  ass  i  f  i  '-d  repofi 

DtStHlPTOHS:       'Space    flight.    Translations. 
lanned.     Spaceships,     Bi»  osier    rockets.     Motion. 
Satfllile    vehicles.     Satellite    vehicle    trajec- 
tories.   Celestial    nechanics,     Spacu    capsules. 
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inn's    Vostok    are    reported. 


it,    M}  Div.        12 

^TA    SEB)     OTS    price    |4.'^'^ 
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iM   KE-ENTRY    VEHICLES, 
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ospace     Information    Uiv.,     hashing  I  on,     D.     C, 
HAHAIION    FOR    FLIGHT    OF    •  •  VOSTOh- .  •  •  , 
.    Var'vanin.        .:..    Sep    '2.     :p.       AID    refit. 
.;     Irans.     from    Second    Launching    Into    the 
'OS.       I'ravda    4.    Cols.     1-.     L    Aug    •.";    ».     cols. 

"    .    '     Aug    ■  . 

Inrlassilied    report 

-tSf  Hll'TllRS:        "Satellite    vehicles.     Kes«arch 
program    administration.     Launching.     Preparation, 
I>cheduling.     Manned,     ISSR.  i 
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The  polymerization  shrinkage  of 

ing  resin  systeas  was  measured.    .  

uring  stress  was  developed  and  stresses  ,■■• 
in  cast  samples  were  determined.   Physii  i 
erties  of  composite  structures  were  mrasun-i 
relationship  was  found  between  resin  shrink 
and  the  roaposite  strength.   Resin  crackinj 
combination  of  resin  cracking  and  deliondinj 
found  to  relate  to  r-sin  shrinkage.   The  hi 
shrinkage  resins  showed  acre  cracking  when  i 
pared  to  Epon  82b-CL.   (Author) 
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X  "C  IN.  LONG  GRADE  CFM  GRAPHITE. 
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by  D.  E.  Muir.  11  Oct  62,  3p.  illui. 

(Contract  AF  Oi(611)6383,  Proj.  ^23A) 
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DESCRIPTORS:   •Graphite.  Tylindrical  bodi.s. 
Carbon,  Manufacturing  methods.  Production. 
Processing,  Rocket  motor  nozzles.  Industrial 
e(|uipment. 

Green  carbon  cylinders  approximately  It   in.  O.D. 
X  it  in.  I.D.  x  A  *     in.  long  were  successfully 
molded  using  standard  base  materials.   The 
molded  cylinders  were  loaded  into  baking  fur- 
naces and  the  approx i aa t e 1 y  twelve-week  long 
heating-cooling  cycle  was  initiated.   A  review 
of  the  progress  to  date  in  facility  construc- 
tion, technological  scale  up,  and  material 
processing  is  presented.   Author, 
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Presented  at  the  i-ir2  Army  Science  Conference, 
20-.^.:  June  '  '^-iZ    at  the  United  States  Military 
Academy,  West  Point,  New  Vork. 
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An  infrared  method  for  the  rapid  screenimj  of 
candidate  catalysts  for  the  polymerization  of 
AlMj  is  described.   Of  the  wide  variety  of  chem- 
icals screened,  corapounds  that  are  acidic  under 
curing  conditions  .ire  the  most  effective  cata- 
lysis.  One  of  these  catalysts,  di ammonium  phos- 
phate, combined  with  APO  produces  a  new  durable 
flame  retard  ant  lor 
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Under  support  from  the  Sugar  Research 
plastic  materials  from  sugar  were  prepared. 
Patents  for  new  polymers  and  an  effective  bonding 
adhesive  for  glass  have  been  applied  for.   The 
mesylation  of  methyl  a-D-g  1  uc 0 py rano s i de  was 
examined.   Krom  the  reaction  of  methyl  a-D- 
g  1  ucopyranos  ide  with  .: .  .  moles  of  raesyl  chloride, 
a  crystalline  compound  was  isolated  in  i'l    yield. 
Its  structure  was  proved  to  be  methyl  .:,', -di-O- 
^.t.  ^  v  1 -a-U-g  1  u  c  op  y  r  an  o  s  i  de  by  a  three  step  synthe- 
sis of  •  .  .^-di-0-raet  h  y  1-D-g  1  ucose  in  a  yield  of 
approximately  : 'A ,     a  considerable  improvement 
on  previous  syntheses.   Upon  investigation  of 
an  unexpected  by-product  the  direct  nucleophilic 
displacement  of  a  primary  mesyloxy  group  by  a 
methoxide  ion  was  observed,  a  reaction  which 
does  not  appear  to  have  been  noted  previously  in 
the  carbohydrate  field.    In  preliminary  tests 
against  the  Dunning  leukemia  tumor,  methyl 
^  , -di-O-raesy 1-a-D-g 1 ucos i de  showed  activity. 
This  compound  is  also  a  key  substance  in  the 
synthesis  of  a  potential  radiation  protective 
material.    , Author, 
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a  thermal  rupture  specimen  of  1/<i  inch  hole  size 
in  an  oven  at  2"5  F  for  a  maximun  time  of  one 
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not  exceed  1/S  inch.   Fuel  immersion  tests  on 
top-coated  tensile-elongation  specimens  of 
conventional  sealants  are  feasible.   The  most 
suitable  fuel  immersion  period  for  EC-80';  and 
similar  sealants  is  "  days.   vAuthorJ 
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A  series  of  laminated  prpisure  vessels  «i 
with  regular  prepreg,  wide  band  preprey  an 
wet  roving.  The  reiults  indicate  no  signi 
increase  of  strength  of  wide  band  ovpr  ord 
prepreg  though  the  vessels  aade  with  wet  » 
indicated  a  iignlficanl  increase  in  streng 
i  rolls  out  of  the  *  used.  The  effects  of 
ing  the  preload  pressure  at  8^ <  of  burst  i 
■inute  significantly  reduces  the  strength 
to  merely  giving  the  vessel  an  instantaneo 
preload  of  dOS.   iAuthor^ 
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CHEMISTRY  AND  TECHNOLOGY  OF  FUELS  AND  LUBKK  AST> 

(SELECTED  ARTICLES). 
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radicals,  Stearales,  Stearic  acids.  AnriNion. 
Copper,  Radiology.  USSR,  Physical  properiips. 
Bibliography,  Sulfur  coapounds.  Steel, 
Chlorine  coapounds . 

A  method  for  prppar,-,;  phenyl,  p-xylyl.  o-xvlvl. 
naphthyl,  anl  p-pnoxyptipnylstearic  a. -ids  oas 
developed    %•■■"•:.     . -e  I  h  y  1  hex  y  1  .  1 1  1  l.pn/sl 
pheny  1  St  p  I  r  1  •  ■■  .  ipthyl  and  i.p'i/.:,  p-t>lv:-  ,ind 
o-xy  1  y  1  s  ■  ■  1  r  I  •  ■■   upt  h  y  1  .ml  t.pn  /  *   r  i  ph  t  h  v  1  - 
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UNsIlt   MIKAK  AND  PKEl   STHKNGTH  TESTS  OK  BONDED 
111  ION  sllDl  lil  (H  KS  KOH  STPKHSONIf  SMT 
by  J.  1  .  Iloldener  and  W.  M.  Sutherland. 
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IK  's(  I- 1  PT)KS:   *'\dhesi\es,  'Polymers,  "Stainless 
step].  Mechanical  properties,  Kthylenes, 
Muorides,  Uloys,  Tensile  properties,  liumid- 
II \   \ging,  Kpoxy  resins.  Shear  stresses, 
lOiiinijs,  I'Uhlier,  Tpsts,  (ariraium  plating. 
Ho  n  d  1  n  (J  . 

The  tensile  shear  and  peel  strength  of  passivated 
Upe  ..  ■    stainless  stepl  to  caustic  etched  Teflon 
10  Id  plated  .,■.-   allo\  steel  composite  joints 
I. ended  with  various  adhesixes  which  were  cured 
under  \arious  drying  conditions  was  determined 
loth  before  and  after  huraidit\  test  exposure. 
^s  a  result  of  these  tests  the  Hay  Bond  R--''.  .4. 
,1  ^  component  epoxy  adhesive,  and  tC-'   ' /E'  -  '■  >- ■ 
a  two  component  epox\  adhesive,  were  shown  capable 
of  producing  high  bond  strengths  throughout  the 
xarirty  of  curing  and  humidity  conditions  con- 
sidered.  The  Kastman  No.   •'    a  proprietary 
adhesive,  Bondmaster  M'.,PT,  a  2  component  epoxy 
adhesive,  Ki-'-.    a  neoprene  rubber  cement, 
and  Narmro    '   ,  a  2  component  epoxy  adhesive, 
werp  pliminated  because  of  inadequate  tensile 
shear  and  peel  strength.   (ontinued  tensile  shear 
and  peel  testing  with  2-2:.-T^  Alodine  ■.-  coated 
•to  Teflon  to  2  24.-T4  Alodine  '-   coated  composite 
joints  showed  the  superiority  of  K"  Vf'/Er-'  -.2 
over  the  Ha\  Bond  H  -t  ..;  adhesive  throughout  the 
..ariptv  of  curing  and  humidity  conditions  studied, 
shear  strengths  ranging  from  "— '  to  2' ^    psi  and 
to  ■    p ' i  of  width  were  found  with  the  E( - 
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DF\  KI-OPVKNT  AND  i;\  A  I.TAT  ION  OF  rUKMirALI.I  RESIST- 
ANT in-ru.  BLENDED  COATLD  FABHICS, 
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I)KS(  R  I  PTOHS  :   "Protective  clothing,  'Liquid 
rocket  propellants,  "rhenical  warfare  agents, 
Vuslard  gas.  C  agents.  Nitric  acid.  Hydrogen 
ronpounds.  Peroxides.  Hydrazines,  Decahoranes, 
folton  textiles.  Butyl  rubber,  (oalings.  Poly- 
mers, Ruhher  coatings.  Mechanical  properties. 
Tests,  Materials. 

Two  chernicallv  resistant  coating  formulation  for 
protective  clothing  applications  were  developed 
in  which  the  major  constituents  were  butyl 
rubber  blended  with  polyethylene  in  two  differ- 
ent molecular  weights.   These  were  utilized  on  an 
experimental  basis  to  prepare  double  coated  air- 
plane fabrics  designed  to  provide  improved 
resistance  to  permeation  and  degradation  by 
toxico  logical  (CW,  agents  and  liquid  rocket  pro- 
pellent ch  micals  (acids  and  fuels.   Physical 
and  chemical  evaluations  were  conducted  on  these 
experimental  fabrics  and  on  the  three  available 
chernicallv  resistant  butyl  coated  fabrics  which 
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IS  slill  today  obtained  through  point  wise 
ralculation  and  interpolation,  a  process  which 
IS  tedious  and  lime  consuming.   A  new  approach 
is  tidsed  on  the  coniept  of  the  error  field 
dilermined  by  the  ground  i n s I r urae n I  a  I l o n .   Dlf- 
lerential  ecjuaHons  based  on  the  method  of 
m.'asuremenl  can  be  established  and  their  solu- 
tion allows  a  concise  over-all  description  of 
the  error  characteristics  of  the  measuring 
s>stem.   Examples  of  such  error  fields  in  the 
t«o  dimensional  rase  ar.-  given  for  different 
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A  computer  program  for  learning  how  to  solve 
various  algebraic  problems  is  described.   The 
program  was  tried  on  i  problems  -  solving  a 
.inear  equation;  finding  an  arithmetic  mean. 
It  succeeded  in  the  first,  but  farle-i  in  the 
allotted  time  to  solve  the  second.   Detailed 
test  results  are  presented  and  discussed. 
Author 
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Mithods  to  set  an  upper,  one-sided  1    ,1  -  alpha; 
p.rcent  confidence  limit  ,1  -  alpha  is  a  preas- 
signed  confidence  coefficient,  on  the  unreliabil- 
ity of  certain  weapon  compon.'nts  are  developed. 
The  lime-lo-failure  is  assumed  to  be  distributed 
normally.   The  method  is  based  upon  life  tests 
in  which  every  member  of  a  randomly  selected  sam- 
ple is  tested  to  failure  in  an  environment  which 
simulates  the  actual  operational  environment. 
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("n-¥»o'ionil  X  chart  control  liaits  provide  a 
v'.'.  urtT'idble  basis  for  indicating  when  the 
,  :       •■%s  il^  fallen  out  of  statistical  control 
J'   ■^^  ■  n  .■  ,  ■  iiaits  are  based  on  a  fairly  large 
nji::      -.jt.iiroups,  say  ^'  or  more.   A  aethod 
.^  .  :  ■■  ^  -  p.  •  •    :    A-^ich  provides  statistically  sound 


control  liaits  regardless  of  the  saallii><^>   t 
the  nuaber  of  subgroups  observed.   This  ,-^t>;> 
the  reliable  use  of  X  charts  during  the  trucial 
initiation  of  a  new  process,  during  the  start-up 
of  a  process  just  brought  into  statistical  con- 
trol again,  or  for  any  process  whose  total  output 
is  aot  very  large.   The  aethod  is  simple,  requir- 
ing only  the  use  of  Table  4*1,  and  the  interpre- 
tation of  results  is  the  saae  as  with  conven- 
tional control  liaits,   finally,  even  when 
conventional  control  liaits  are  used,  the  results 
given  in  Table  jt .  1  perait  a  precise  probabilistic 
evaluation  of  these  control  liaits.   , Author; 
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radiations  'X-rays.  4''  rads)  on  blood  and  tiss^- 
levels  of  ascorbic,  deh yd r o-a s c or bi c  and  diketo- 
gulonic  acid  in  guinea  pigs.   This  was  under- 
taken to  test  the  hypothesis  that  the  rapid 
oxidation  of  ascorbic  acid  to  its  deh yd ro-a«c or- 
bie  form  nay  be  responsible  for  radiobiological 
daaage.   (Author) 
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The  "free- floating'  condition  of  iaaersion  is 
associated  with  substantial  alterations  in 
aechanorecept i ve  feedback  to  the  central  nervous 
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ainv  aspects  of  wound  healing.   Acetic  acid 
iolub|<ized  collagen  is  polydisperse  and  this 
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^,  ,  |i  V      fur     the     d  e  t  e  r  '   1  on      it  n  d     n  e  ,i  s  u  r  e  rn  e  n  t      of 
i.p.n     -     HniibodN-     re. -I  rt  ions     usiny     the     fluores- 
'      i  ii  In- 1  1  1  n  (1     terhnidiie     ;ire     reported:         v  a 

hni'iiie     w:is     developed     for     II  r  OSS  1  nil     turnip     ye  Moss 
,  1  r     \  1  1  u  s     ;i  n  ft     p  r  o  it  u  r  1  n  ii     :i  n  t  i  li  o  d  y     in     rabbits, 
\i,:inii     .1     s  u  1  t  ;i  b  1  e     i  mniu  n  o  1  ocj  1  r  n  1     sssten     for     the 
rent      1  n  V  e  s  1  1  u  .1 1  1  o  n  ,      ^ .  '      s  u  r  r  e  s  s»f  ii  1     ex  p  P  r  1  - 
'  •■     vs.'re     performed     u  s  i  n  9     In  be  lied     diptheria 
Old     as     a     re  ,i  •;  e  n  t      to    d  e  t  e  r  i      d  1  p  I  h  e  r  1  a     a  n  t  1  - 
IPS,      (")     d  1  s  1  n  t  Od  r  ;i  I  1  on     of     harteria     to     form 
ijrents     of     1  ovs     m  o  1  e  r  u  1  a  r     vsejght      suitable     for 
ierhni(|ue     under    consideration     vs  a  s     arhieved 
..ntibodi.'S     to     'he     rell     walls     prepared,      and 
1  n  s  t  r  u  n  e  n  '  .1  t  1  o  n     sensitivity     and     r  e  1  1  a  b  1  1  1  t  v 
e      inproved     by     rhanyes     in     lh<      op'ira!     and     de- 
tin  ij     s  y  s  '  e  n  s  ,     as     well     as     ti  y     the     incorporation 
.1  lid  1  t  1  on  a  1     controls.         'Author) 
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Angles  were  rr.easured  in  young  yirls  standing 
still  or  walking  barefoot  or  wearing  high  heels. 
lhe>  walked  on  horizontal  and  on    and  - ;"  degree 
inclined  planes.   A  few  records  were  also  ob- 
tained during  running  on  a  horizontal  plane. 
the  high  heels  increased  the  extension  in  the 
„nklp  loint  during  standing  and  walking.   This 
increasp  was  about  .    degrees,  the  diflerence 
teiny  statistically  significant.   During  running 
the  high  heels  caused 
angle  at  all  points 
amplitude  of  the  knee  movement, 
high  heels  had  no 


a  decrease  in  the  knee 
which  reduced  somewhat  the 

In  standing  the 
definite  effect  on  the  knee 
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iiwf,     *\>-u  ruaus  r  u  1  a  r    i  ransm  i  s  s  i  un  ,     Heal, 
T.-mii.-ri'Ljf,     Lf-ijs,     Muscles,     Motion. 

"-••-.•■^  ,  I'-liar    refl'ex    t  lap    uader    various 

■■'•''■I       »'■:'■    Studied    on    t<    subjects.       Keiia- 
■     '■;■      '■     rf[,ex    tiae    Measured    on     the    saae    day 

•'uurs    apart     and    also    on    different    days 
to    be    high,     being     ,  .  ->  I,    and     ,.'       respec- 
fioth     legs    of  subjects    were    healed     in 

">  •  f  ''     a    teaperature    of     1j      F    for     'i.~i^O 

^       >  '     •      reflex    tiae     increased    by    ".8    asec. 

ci     ,      the    difference     being    significant     at     the 
level.       After    an    ergocycle     ride    to    exhaustion 
reflex     t lae    becaae     longer.       Neuromuscular    ex- 
liility    of    the    peroneus    brevis    auscle    and    the 
1       peroneal     nerve    aas    aeasured    after    an 
li^!lv•     ergocycle     ride    for    nine    subjects, 
excitability    of    both    the    nerve    and    the    nuscle 
•jhtly    decre^ed       without     being    significant     , 
•^e    nerve^muscle    differential     remained    the 
Physical     exercise    to    exhaustion    and    ex- 
ure    to    heat     prolong    reflex     time.       Mild    exer- 
tends    to    shorten    reflex    tiae.       No    relation 
:  iund    between    reflex    time    and    ne uroaus c u 1 ar 
•  ■i!iit>.  Author 
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Correlation     techniques,     Arctic     regions. 
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t i on     to    the    demands     of    Antarctic     station 

s    considered     in     terms     of    an     ongoing    process 


rinnal,     work,     and    social     adjustment.       Re- 
rforts    were    directed    towards    developing 
;.*■.:     and    reliable    measures     of    such    adapi.i- 
or    the    purpose    of    comparing    individuals 
ation    groups.       Effort     is    yet     needed    in 
ing    adaptation    as    a    process    rather    than    as 
state,     and    greater    efforts    will     be     re- 
in   future    studies    of    correlates    of    adapta- 


tion.      The    demographic    and    personality    attributes 
of    station    aembers,     the    specific    work    roles    of 
individuals,     the    group    structure,     and    the    demanf-s 
of    the    physical    envirnnaeni     must     be    considerei^ 
relative    to    one    another    over    time    before    a    more 
thorough    unde  rs  i  and  i  no    of    humirn    adaptation    will 
be    achi  eved .       (Author, 
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Aeroipnre    Systems    Personnel     Pmtertion, 
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DESCRlPTdRS:   'Eye.  'Visual  perreption.  dpi  i - 
cal  laages.  Space  perreption.  Retinosrope. 
Optoaetry.  Optical  equipment.  Photography, 
Infrared  phot ogr  iphy .  Test  methods. 

The  refractive  state  of  the  human  eye  was  meas- 
ured over  periods  up  to  «.  hours  in  total  darkness 
and  in  m  empty,  lighted  visual  field,  using  a 
subjective  optoaeter.  an  infrared  retinoscope. 
an  infrared  .lutomatir  recording  optometer,  .ind 
white  light  ami  infrared  photography  of  the  thir) 
Purkinje  iaage.   I  nder  both  viewing  r  oni)  i  t  i  nn  $  . 
aeasureaents  showed  a  continuously  varying  rela- 
tive myopia  produced  by  ar r oaaod a t i v e  changes, 
which  tended  to  increase  during  the  first  ''-• 
minutes  and  to  vary  un pred i r i ab I y  thereafter, 
with  continuous,  irregular,  rapid  flurtuationj 
of  at  auch  as   ."•  diopter   0.  .  occasional  spon- 
taneous changes  of  the  pre'l""!  nan  t  level  by  ns 
auch  as  '  D . .  and  slow  drifts  of  as  auch  as  i.' 
0.  over  periods  of  sever.-»l  minutes.   This  highly 
dynaaic  ace oaaod at i ve  artivily  in  m  empty  visual 
field  contrasts  with  previous  concepts  nf  a  pn»- 
«ive  and  relatively  fixed  •  resting  state'   of 
accnmaod  at  i  nn  under  surh  ronditions.   F.irtors  in- 
fluencing this  ar coaaodtt i ve  artivitv  were  also 
studied.    Author 
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RESEARCH    AND    DEVElOPMESr    DIVISION    Ot     EN(,iNthHING 
AND     INDISTHIAL    RESEARCH. 
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Body  fats,  Blood  volume.  Body  surface.  Body' 
weight,  Muscles.  Electrolytes,  Bone.  Body 
fluids.  Oxygen  consumption,  Man,  Analysis. 

Sixteen  papers  with  extensive  bibliographies  are 
presented  which  describe  aethods  for  and  detailed 
results  froa  s  oma  t  oaet  r  ic  ,  volumetric  ai.d  bio- 
chemical studies  of  body  composition. 
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•Arctic     regions,     'Lcji 
•Exposure,     'National     defense.     "Physn 
•  Psychology.    Protective    clothinj,     \  •<• 
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Man  . 


jrtenleen    papers    describing    the     loglslis. 
iirsiegic    importance,     physiological,     raidi'   )l, 
„d   psychiatric    problems,     and    sociologica       .1 
political     aspects    of    man     1  i  v  i  n  .j    in    the     n  r  r  i  i  c  , 
Iff    presented. 
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•Carboxylases.    Biosynthesis.     Fats,     tnzym.s. 
Starvation,     Laboratory    animals.     Exposure, 
Endocrine    glands.  | 


The    physiologic     regulation    of     1 
discussed.       The    site    of    reyulnt 
iitic    se()uence    of     fatty    ac  i  >!     v> 
to   be    the    acetyl    CoA    carboxylas 
following    have    been    excluded    as 
IB   this    regulation:       (a)     intrac 
CoA    levels;     (bj    the    rate    of    TPN 
direct    actions    of    hormones.    The 
••isms    appear    to    play    a    role    in 
lipogenesis:       (a)    concentration 
carboxylase;     (b)     lipogenic    inhi 
9enic    stimulators;     vd)    the    leve 
acid    intermediates;     (e)    the    con 
CoA;     .f;     the    level    of    FFA.        Ins 
isg    the    mechanism    controlling     1 
seems    more    likely    that    this    pro 
(Oderstood    by    considering    the    m 
the    specific    chemical    events    co 
It  Id    synthesis.     (Author) 
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A  critical  researcli  r.\i<«  of  beh.iviora 
of  isolation,  cold,  and  ger-.rii  Mr'—  , 
particular  reference  to  Ainr.ilt  inritm 
Karning  sites  in  Alaska.  1  i  w  r  •  ■.  r ,  .  t  ,.  '. 
•Joes  not  appear  as  a  major  I'r.  i;  '.  >  < 'i 
of  troops  stationed  at  Ainiitt  i-. '.rl 
•arnimj    sites.       Human    eng  i  !i  i  .  r  i  n  j    has     c 
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the  comfort i zat ion  and  control  of 
nment.  and  there  appears  to  be  a  wide 

hot  ween  conditions  of  the  area 
ions  of  the  specific  work  and  living 
t,  except  in  cases  of  emeryency. 
ilil>  of  such  eraerijencies  may  be  a 
t  fen  have  occurred.   The  positive 
motivation,  training,  and  group  dynam- 
ding  leadership   ..  s  factors  ^^  h  1  c  h  off- 
sor.jani  zin.j  effects  of  environmental 

pointed  out.     Author) 
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of  acetvl  loA  carbox>lase  is  de- 
essed  s  ignif  icantlv  in  .:_  hours  of  fasting  and 
rkedU  bv  -2    hours  of  fasting,  while  the  acliv- 
^  of  fatt\  acid  synthetase  is  not  significantly 
pressed  in  2^    hours  of  fasting  but  is  depressed 

the  end  of  a  -2  hour  fast.   Evidence  is  pre- 
nted  that  indicates  changes  in  the  enzyme 
veis  during  fasting  do  not  cause  the  depressed 
pogenesis  of  this  condition  but  are  more  like- 

the  result  of  the  low  rate  of  lipogenesis 
itiated  bv  other  factors  such  as  the  disapear- 
ce  of  lipogenesis  s t i mu 1  a t o r s  a n d  the  appear- 
re  of  lipogenic  inhibitors.    Author 
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Hawaii.  'Irees.  ■;iistology 


A  list  of  ..'  woodv  plant  species  from  Hawaii  for 
which  stained  microscope  sections  were  prepared 
and  added  to  the  Smithsonian  collection  is 
presented. 
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Inclassified     r-po  rt 

S:        »Visuai     afterimages,     "Drugs, 

g  n  e  t  i  t  waves,  '  H  o  t  a  t 1 o  n ,  'Pain. 

Strychnine,  lien/edrine  sulfate, 

frequency,  Microwaves,  Sound. 

f  central  nervous  system  stimulant 

high  fre(iuency  fields,  skin  pain, 

l,ular  postrotational  reactions  and 
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Hiolojv  ,  jltjr--  i-,iia,  Laboratory  equip- 
nK-nt,  .roKti.  U '- '  -  r  1  1 ,  laboratory  aniaalt, 
P>i.jlolojv,       .ri,!'.  .,      LiSK . 
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tF^tiT     UK     X-KAi     KAiJiAI.     \     A '.  .j     PKOPHYLACTIC 

TKtArntST     KITH     PKi.'t'r.       ,4,       *:t    US    MCLEIC     ACID 

I.  ONThST     IS     ha:    ijKi.aS-> 

D«     K.     ^        iip»jn,      *.      A.      ii<r<i;'i;,      i")    H^     (;_ 

.jiii>ii'jvj.  -)-p    iDi,     7p.     Incl.     illus.     "-.     ri?f5. 
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Unclassified  report 

DESrslPTi-RS  :    •  :!■•  n  z  0  a  t  e  5  .   •Sucleir  acids.   'Kadl- 
).jr)i'-iiv>-  ifij,.  'Radiation  effects.  Propyl 
rii;i.>.  ri.iroxiVi.  X-rays,  Laboratory  ani- 
m  .  s  ,  r  1  5  s  J  >"  ^  ,  .  1.  r,  Intestine,  Spleen,  Testes. 
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Foreign    Tech.    Div.,    Air    Korce    Sytteas    Coaaaad, 

Mr  1  gh t-P a 1 1 e rs on       Air    Force    Bate,    Ohio. 

ON    THE    POSSIBILITY     OF    DEVELOPING    AN    ANIMAL 

ORGANISM    LNDER    CONDITIONS    OK    AIH    NITROGEN 

SLBSTITLTEO    b1     MEL  11 M, 

by    V.     V.    Boritkin,    P. 


2C    Aug    62. 
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DESCRIPTORS:   'Heliua,  •Growth.  Chlckent. 
Aniaalt,  Eabryos,  Rare  gases,  Heat  production 
(  B  I  0  I  ogy 

Studies  showed  that  the  developaent  of  chick 
eabryos  and  chicks  in  an  ataosphere  in  whirh 
nitrogen  is  replaced  by  heliua  is  pottible,  lul 
the  heat  balance  of  the  organisa  is  disturbed 
due  to  the  high  heat  conductivity  of  heliua. 
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Army  M^s«arch  Office,  Office  of  the  Chief.  K>- 
search  and  Dr*  ve  1  opmen  t  ,  Mashington,  D.  C. 
PERITONEAL  DIALYSIS  IN  THt  TKLATMKNT  OF  RENAL 
FAILURE:    I.  THt  POSTOPtR AT  I VI   IN   PiST-TRA  ¥\T: 
CROUP  OF  PATIENTS, 

by  Thoaat  E.  Davis.  1962,  19p.  incl.  illus. 
tables,  1  reft. 

Uaclaiilfled  report 

Paper  presented  at  the  1962  Aray  Science  Cinf  r- 
eaee,  20-2:?  June  19t)2,  at  the  United  States 
Military  Academy,  Meit  Point.  N'-«  York. 

DESCRIPTORS:    'Artificial  kidney.  'Kidneys, 
Hin,     Uremia,  Oaentum.  Pathology. 


Nine  patients  with  either  pottoperativ 
traumatic  renal  failure  are  pretented. 
patientt  were  dialyzed  on  thirteen  occ 
the  peritoneal  route.  There  was  a  sign 
duction  in  the  elevated  serum  potassiu 
reversal  of  the  abnormal  EC G  in  four  p 
It  was  also  pottible  to  significantly 
blood  urea  nitrogen  or  prevent  Its  ris 
tion  to  controlling  or  preventing  the 
•  -  of  the  uremic  syndrome  in  the  vast  maj 

1  r r d J 1  d t 1  on  Nicn  a  dose  of  7^0  r  depretaea     patient*.   Ua f u r t una t e ly ,  thi*  did  not 
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Tracer     studies.     Oxalates,     (ilmurunn      aiid, 
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Studies    of    body    roniposition    and    the    use    of    C14 
isotopes     has        resulted     in     a    method     tor     ~talinj 
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Llnde  Co.,  Div.  of  I'nion  Carbide  Corp.,  New  York. 
RESEARCH  ON  PROCEDIRES  FOH  THE  LOW-TEWPERATLKE 
PRESERVATION  OK  BLOOD.  VII.  OESK.N  AND  DEVELOP- 
WENT  OK  AN  INTEGRATED  I'MT  KOR  PROCESSING  BLOOD 
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MEDICAL  SCIENCES  -  Division  16 


Progr'  ..i  r.  pt  .  . 

by  A.  P.  Rinfret.  1  Apr  ui,  4ip.  incI.  illus. 

.Contract  Nonr-300300) 

Unclassified  report 

DESCRIPTORS:   'Blood,  'Wedical  equipment, 
Man,  Freezing,  Liquefied  gases,  Nitrogen, 
Temperature,  Operation,  Construction,  Preserv.i- 
t I  on ,  Design. 

The  design  and  development  of  a  blood  processing 
unit  from  its  conception  through  the  phases  of 
design,  construction  and  subsequent  successful 
operation  are  described.   BPl-'.  an  abbreviation 
of  the  first  letters  of  Blood  Processing  Unit  - 
Bodel  1,  was  designed  as  a  research  tool,  but  its 
operation  was  automated  so  as  to  p.m;  ;ool- 
proof  operation  by  semi-skilled  letiiniouns  in 
clinical  applications.   All  phases  of  the  proc- 
essing may  be  varied  to  allow  for  changes  in 
blood  preservation  technique  that  may  develop  in 
the  future.   Shaking  is  provided  by  a  heavy-d;*- 
custom-made,  wrisl-action  agitator.   loje.;i': 
and  withdrawal  of  blood  containers  froa  the 
freezing  and  thawing  baths  is  accomplished  by 
pneumatic  cylinders.   Containers 


■  d  XI  t  \ 


are  held  on  the 


agitator  arras  with  simple,  s pr i ng- 1 oaded  clamps. 
All  phases  of  the  processing  —  equilibration. 


interin  stor- 
The  machine 


coating,  freezing,  thawing,  and 

,ge  —  are  integrated  into  BPL-' 

IS  self-contained,  simple  to  operate,  flexible 

and  reliable.   ^Author/ 
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Linde  Co.,  Div.  of  Union  Carbide  Corp., 

RESEAHCHON  PUOCEDIRES  KOH  THE  LOW-TEMPEH AT  IKE 
PRESEHVATION  OF  BLOOD.   VI  11.   RED  CELL  DAMAf.E 
AND  PROTECTION  DIRINti  FREEZING  AND  THAHING:   A 
BASIC  BIOLOGIC  \L  AND  CHEMICAL  STIUV  OF  MECHANISMS. 
Progress  rept .  , 

by  A.  P.  Rinfret.   1  July  t1.  "'.p.  incl.  illus. 
tables,  ref s . 
Contract  Nonr-3C0300) 

Unc  I  ass  i  f led  r-port 

DESCRIPTORS:   'Blood,  'Erythrocyte,  'Freezin.j, 
Additives,  Saccharides,  Alcohols,  AraJno  acids. 
Peptides,  Electrolytes,  Polymers.  Dextran, 
Man,  Viability,  (.lycols.  Temper  at ure.  Enzymes , 
Cho  I  inesterase.  Phosphatases,  Biochemistry. 
Low-temperature  research.  Survival.  Dehydra- 
tion, Preservation,  Hemolysis. 

Manv  compounds,  including  sugars,  glycols,  and 
polvners,  at  concentrations  of  5  to  i"?  w'v 
inhibit  the  hemolysis  of  red  cells  by  freezing 
and  thawing  when  rapid  rates  of  cooling  and 
•arming,  of  the  order  of  several  degrees  or 
•ore  per  second,  are  employed.   Protective 
activity  correlates  with  the  concentration  of 
potential  hvdrogen  bonding  groups  provided  by  the 
solutes.   Red  cells  appear  to  hemolyze  during 
freezing  and  thawing  by  a  sequence  of  events 
involving  a  loss  of  enzymes  associated  with 
cation  transport,  an  increase  in  electrolyte 
peraeabi litv,  and  a  net  uptake  of  wat«r  under 
an  osaotic  pressure  gradient  dependent  on  intra- 
cellular hemoglobin  concentration.   Freezing  and 
thawing  releases  and  activates  adenosine 
triphosphatase  and  releases  cho  I  i ne s t er ase . 
Recovered  frozen  and  thawed  red  cells  exhibited 
additional  heraolvsis  upon  resuspension  in 
electrolvte  solutions;  this  was  largely  inhibited 
in  sucro'se  solution  and  completely  prevented  in 
polymer  solutions  of  sufficient  concentrations. 
Author. 
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ii„d.'    Co  Uiv.     of     In  ion    Cdrliide    Corp..     New     Vork. 

lUsFAKfll    UN     PUOCLDIKES    KOH    THE    LO  W-TEMP  EK  AT  TR  t 

pKEsLia.ATION    OK    BLOOD.        1\.        STIDV    OK     METHODS 

HiK    THE    DETEKMINATION    OF     IN    VIVO    SIRVIV.AL    OK 

I'KtbEKVED    KED    CELLS. 

I'  r  M'j  r  >■  s  ^  r  1-  pt  .  . 

I.-.     A.  P.  li  1  n  f  r--l  .  '  Auy  '   ,  ^    p. 

1  a  b  1  1-  ^  ,  r  1- 1  5,  . 

.Contract  No nr- 300300 ^ 

Inc  1  a  s  b  1  f 1 <d  report 

Dh.'^C  Kl  PTOKb  :   "Blood.  ■»  E  r  y  t  h  r  o  c  >  I  e  s  .  ^Labeled 
.s  u  b  b  t  an  (■  .■  s  ,  Chromium  compounds,  Phosphorus 
(or.p.unds.  K  a  d  i  0  a  c  I  1  v '■  isotopes.  Habbils. 
l-riM/iny.  Viability,  Preservation 

Test  methods. 
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method  which  meets  both  theoretical  and 
icai  (riteria  for  assaying  red  cell  surviv- 

irozen  and  thawed  blood  was  developed.   An 
lion  of  chromium--'   labeled  auloloyous  r  r"  d 

IS  made  into  a  lest  animal  followed  by  s  a  m- 

. .  1"  the  peripheral  blood  for  specific  red 
radi oac t  1  VI  t V.   A  subsequent  injection  of 
r^ed  r. d  cells,  also  labeled  with  rhromium- 
t  .it  .,  •  -fold  higher  level  of  radioactivity, 
de  into  the  sane  animal  followed  again  by 
inij  of  the  peripheral  blood  for  specific  red 
radioactivity.   The  d.-yrees  of  dilution  of 
wo  inje(  lions  of  chromium-'  are  compared. 
.1  1  i  ed  procedure  and  the  derivation  of  an 
ion  for  calculating  red  (ell  survival  are 
ded.   Comparison  of  our  own 
s  w  1  t  h  r  e  s  p  e  c  I  t  0  r  e  d  c  e 
,1  red  cells  in  rabbits  and  man  has  indicated 

iiidity  of  using  rabbits  la  tes  Hug  biuud 
r  \  a  t  1  o  n  methods.    Author, 
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1)  1  \  .  of  [  n  1  o  n  C  arb  i  de  C(j  r  p  . 
UN  PKUCEDIKEb  lOK  THE  1.0  H-T  E  MP  EK  AT  I  H  E 
TliiN  iiK  111  OoD.    \1  .   DEVELOPMENT  AND 
bVAllATlON  OF  PHOCESStS  KOK  THE  LOW 
!  Kh  I'KEbEKVATION  OK  BLOOD  BASED  ON  RAPID 
AND  I^ARMINC  AND  PROTECTION  BY  POLYMERS, 
r  .  pi  .  ,  Fell  '  -.1  une  '  ..  . 
K 1 n  f ret .   ■  July  c2,  ' ' -  p. 
r.-f  s. 
I  Nonr-300300) 
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DEsrii  IPTORS  : 
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'Blood  ^Erythrocytes.  *  1  r e e z i n g  . 
lid  transfusion,  Rabbits,  Man. 
unds.  Labeled  substance,  Radio- 
s  ,  Additives.  Polymers.  Vinyl- 

research.  Preser- 


t  e  n  p  e  r  a  I  u  r  ' 


1 1  1 
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b  u  r  v  1  V  a 


F(,i.r  b.isi.   processes  for  low  temperature  blood 
pr.-rvation  were  f  o  r  r  :i  1  a  t  e  d  and  ,- v  a  1  u  a  I  e  d  at  a 
;„boi-.itor>  ;--ve!  and  in  .inimal  and  human  trans- 
f'u.Mons.  'process  I  involves  separating  the  red 
ceils  fron  blond  by  conventional  c e n t r i f u g a  I i o n , 
resuspendinj  the  red  cells  and  free/ing  in  a 
po  1  y  r,'  r-co,M  ai  n  1  ng  medium,  and  after  thawing 
resuspendmg  the  cells  in  their  (.lasma  for  trans- 
fusion.  Po  1  > v  1  ny  1  py r ro 1  1  done   PVP   was 
•xtensive.v  in  this  process.    Process  II 
freezing  the  r  e  ,i  (el!  fraction  of  blood  in  the 
presence  of  part  or  a.l  nf  the  plasma  combined 
„Hh  polymeric  additives.   Process  111  involves 
:  r.  e/ 1  ng'  who  le  blood  collected  into  or 
,'t,r  collection  with  p o  1  vv 1  n y  1  p y r r o 1  1 d o n e 
,  nn.  entr.ilion  of  about  '  ^  w  v.   At  this  .oncenlra- 
Tion  of  PVP  ijuanlities  of  frozen  blood  up 
r.  .     w .  r  e  transfused  to  human 
po  s  t-t  h  aw  processing  of  an  > 


.  t  u  d  1  e  d 
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recipients  without 
kind.   No  adverse 
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•  .    "■  r       ibserved.  Procesi  IV  iii- 
II  .J  1 ,1 ''  I .  .1  c  «  1  1  fraction  of  b  f  o o d  1 1 
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D  1  V .       16.    20 
OTS    price    #1.10 


«^5'-r:    ii.olojicjl    l.ab$..    (ulver    (' i  t  >  .    Calif. 
l.tSIONS     IN    THt    UH\I.     riSSUtS    INDUCED    BY     KXPOSL'RE 
TO    HlJl.  riPLt    SUBIKTHXl     DOSKS    OK    TOUl,    BODY     \- 
IKHADIATION     IN     FHt    WOISE    AND     THt    fcfKE(    fS    Oh 
DltrAKY     St'PPI  EVIKNTS    OK    BIOKl.AVONOIOS     THEREON. 
Kinal    technlc.il    rept.,     1    Npv    f1-31    Oct    t2, 
b>.    llPTHmin     'I       '^ri'ioff.        31     Oct    62.     'p.     incl. 
I  1  !  i  s         .     '  •-  ■  J 
lontrjct     IM    .,'-:.',' -•41-22  1  0 

Uaclatsified    report 


PKsrmPTORs: 


-Moj'h       •Radiation    effects, 
-1  I  '  s       «ice,     Tissue      Hiology/ 
"1  Me    ra  to  .    Histology. 


Ciaglv  it  is 

injuries. 


Diet       \-r.iNS       Pathology,     Radiation 


The    effects    of    Multiple    sublethal    doses    of    total 
bod>     X- i r rad ia t 1  on    Mere    determined    on    the    oral 
tissues    of    Bice    fed    i    highl)    purified    basal 
ration    and    the    basal     ration    plus    supplements    ot 
bioflavonoids    of    diverse    structure    ind    ph>siro- 
cheaical    properties.       Similar    lesions    were    ob- 
fer^ed    in    all    x-irradlated    mice    with    no    signifi- 
cant   differences    between    the    various    dietar> 
groupi.       The    lesions    observed    Include    rarefac- 
tion,    collagenol'.sis.     pyknosis.     canalization 
with    capillaries,    and    inclusions    of    squamous 
epithelium    and    osteoclasts    of    the    perioilontiur-. ; 
focal    resorption    of    the    acellular    cementura; 
osteoclastic    inclusions     in    the    dentin;    acute 
gingivitis    and     interdent.)l    p%orrhea;    decreased 
trabiculation    and    bone    marrow    of    the    alveolar 
bone;    and    neoplastic    changes    of    the    lacrimal 
gland,     submaxillary     salivars    gland    and    squamous 
epithelium.       lesions    comparable    to    the    above    werf 
not    observed    in    non- i r rad i a t ed    mice    in    the 
various    dietary    groups.         Author 
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Liboraiories     for     H-.-.rch    and    Development. 

franklin     Inst.,     Philadelphia,     Pn. 

PREPARATION    AND    EVAILATION    OK    HIGH    PIRITY 

BERYLLUM. 

gMtrterly    progress     rept.,     -    Apr-1     July   i62 , 

by   G.    E.    Spangle^,    ■      Herman    and    o\  h  <■  t  ^ 

■    July    62,    3^p.     incl,     illus.     li    refs.        ^K^pi       no. 

9-B'-':-3-3)  I 

Contract    NOw    62-0536-d) 

Unclass  i  f i  ed    report 

DESCRIPTOR^:        • '*.■  ry  1  1  i  urn  .     'Zone    -.I'lnj. 
•Electron    microscopy.     •KoiM.    M.rhanica!     pr.p- 
erties.    Tensile    properties.     Thsiv,    Crystals, 
Shear    stresses.     Deformation,     Diffusion,     frac- 
ture    (Mechanics;.     Single    crystals.     Gr;<in^ 
(Metallurgy),     Resistanc-       I     *    •  .■  -  ;. .  r  ,  •   .  ^  •      i  •■- 
search  .    Pur  i  f  i'cat  i  on  . 


Con t  en  1 s  : 
Zone    refining 
lechan I ca  1     testing 

Tensi  le    tests 

Compressi  on    tests 
Po  1  ycrys  t  a  1  1 1  ne    zone    melted    tieryllium 

Hot    rolling 

Text  ure  studies 
Electron  transmission  microscopy 

Basa 1  glide 

Pr  i  sm  g 1 1 d  e 

Cros  s  slip 
Eddy  currents 

Appar  at  u  s 

Experimental     results 
Self-diffusion    in    beryllium 
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Pitman-Du'-         its.     (.roup.     KranKl.rl     V  r  -  •"!,.;  , 
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FHACTLHE    TOUWlNtSS     OK     itK.H     sTKLM.:-     NTtKs     MiH 
RECUll-LESS    HIKLES. 

b»   C.     M.    Carman    and    J.     H.     v .  >.rin.       Ju  ^    ■  ■  . 
:p.     incl.     illus.     tables,  r  ■  '.  s .     (Kept.     n.. 

Proj.     5S02-01-008) 
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'rizing,     TH'--rv,     V  ,i  I  •  ■■  -  .i  t  i  ■  .i  .     .t  n  ,)  ,  v  s  i  -  .      r  .•  s  t 
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,,  s  ,■  ,1     t  >'     ,1  p  [    .  V     t  h  '•     f  r  d  r  t  u  r  •■ 
r  ,ir  ^     p  rnp  4  ;  ,)t  1  .111     f  r  ,if  t  u  r  •• 
(■  r  I ''  t  ,1  r  ••     I  .1  .1  g  li  n  •■  s  s     <1  h  t  a 
•  •■re    oblain>"l     ' '•  '      .  >,  t  .<  i  n  .  .■  v  v     -t---':,     ..       d^ 

<iod    ♦    Si;    steel.    AMSoii,*-    ^t. '.•'.,     AMs..    ..    i  1- \v( 
■tee  I,     "-ecu    steel.     H"  -     s  t  •■  •■  i  ,     ;  .t  i  i  v 'i    UA.      st.---:. 
^irsteel     X2C0.     .i  ■!  ■!    -'« y  >  HT     ^t  —  ..        Th^-r    .1 ..  t  h 

■  re    i  nterpret  H.i     i  •■     t  .■  r  ~  ^     ■' !'     t  h  .•     'hvi.      short- 
•rack    model     ;  -    »  -  i  •  -     j.'i.-r;.  .     *  i  h  . -i  i  n  j    yr-r.-d-s 
:racture.        A    -i-i-.i-    iri.t.ir-    t -- ;,  ,j  ^  p  .•  -  s     r'-;jir.- 
lent     of     beta--,      pi      i^     prup-.^,',;.         ;  t      iv     ■   -.  n  r  1  u  d  ••  d 
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s  t  f  .•  1  s  ,     but     the    0  n  >'     inch     v*idp    I'dge    notched 
spiMimt'n     li     ton     narrow    to    accural  ply    determine 
Ih.-     Ir.icturi'    touijhiiess     of     most     materials. 
Author, 


A  [j  -  .  -  •"      ■  -'  "  Div. 

'  I  I  STM    !(■(,■     (ITS    pr  1  '  .■    f  5  .60 

M,,  V  s  ^.c  hu  <■'' t  t  s  Inst,  of  lech.,  (  ;i  m  b  ri  d  (J  •■  . 
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DESCRIPTORS:   •Nickel  alloys,  'Cobalt  alloys. 
•Heat  resistant  alloys,  ♦Refractory  coatings, 
•»letal  coatings,  Sheets,  Chromium  alloys.  High 
temperature  research.  Oxidation  inhibition. 
Chr  :iiiT  jialing.  Nickel  plating.  Ceramic 
coatinji,  Aluminum  coatings.  Tungsten  alloys. 
Refractory  materials.  Vlanufacturing  methods. 

This  investigation  is  being  conducted  to 
determine  the  processes  and  techniques  required 
to  produce  reliable  coated  superalloy  struc- 
tural components.   The  effects  of  exposures  on 
coated  components  at  temperatures  of  20C0.  21CC, 
nd  24vC  F  will  be  evaluated.   ;  Author  > 


\[i- 


Di  V  . 
OTS  pric# 


$1 


2& 
,60 


r  -I-  ^  ■•  1  r  - 
,PV(ts:  as;; 
■  :  '       Jf.r  n<*\T 
-if.tW.^i.    OK 
-  r  ,  .   r  -  ;)  t 

r  1  ■  ■  .'  X 


,;iitlon,  Chicago,  111, 
;r'.'>  ICATION  OK  A  THEORY  KOR 
:  .  OF  CEBENTED  ALLOYS. 
CEHENTED  TIMiSTES-BASE 
no.  i»,  Jan-;'  Mar  f. t, 
27  Apr  o2,  I2p.  incl. 
:22-505-ORD-3C^2,  Proj . 


TASk   . 
ALLOYS, 

illut. 


I'nclassified  report 

,)h  -.1  '^  :  PT'i  •!  ^  :  •!  ,  ■■  i  s  t  en  ,  'Tungsten  alloys, 
•^'■•■.•:^.  r')«i-r  i--i.lurgy.  Nickel  alloys, 
.ri"  -1.^.  ."ler  alloys.  Rolling  mills, 
^  :  '  •  ••  r  I  1  J  .  .'  n  -  nelting,  .Heat  treatment, 

1  '.  J  r  1  n  J  methods.  Porosity,  Hicrosiruc- 
p.j'.i   flow.  Deformation.  Mechanical 


Vl^  ■ 


11  d  e    t 


« ■ 


^r  •■  • 


r  'I 


«Q  r 
•  h  »• 

f  *•' 

;  r  ) 
t)  . 


■  r      «  : 
n   J      ■ 

•  •  1  • 
■'It. 

•  1      ■, 

:  1  1 


J  S  3 


L)0   1 


I  t    1 


r-b  > 


P  r 


•he 


p  ;  -  ■ 
Tip  ;  • 

lor. 
)  r     ' 


0  I  •/  , 


0    scale    up    the 

'     'I'le    W    shee 

..  ;  «  e  re    p  rep 

a  .     sin  t ered    s 1 

details  of  fur 

this  report. 

powder  mixing 

course  of  dlf 

0  rm  c  ompo  s  i  1 1 e 

ribution  and  h 

pr^c^i'■e  foil 

%  -imp  1  e 

,;•'•.-'-  1  ,   'he 

s  :  ■  ■  •■  r  ■  1   J  ■■  : 

.  I   to  r^Ju.-" 

<  problem  was 


current 
is.   Two  10L 
ared  by 

n    in. 

proc- 

•  i  n- 

M-Ni-Fe 


abs 
t  her 

The 

of 


f I c  u 1 1  y  in 
n  was  found 
igh  oxygen 
owed  to  date 
s .   However , 

outer  sur- 
!-nsif ied. 

the  gases 

eliminated 

;  Author) 


AD-"-'    '- ^ 

r :  ^  rm  dun  w  r  ^  -^  r  \    ■■    i . 
Si.i   -(es»jrT   1'.   «i."ington,  D.  C. 

rtsi.  h  iMi^h-t  <r ;  c^  ot    explosively  kohmed  mild- 


STEEL  PLATE. 
by  E.  A.  Lange.  T.  M. 
Id  Sep  o2.  22p.  incl, 
(NRL  rept.  no.  581'^) 


Crooker  and  E. 
i  1  lus.  tables. 


P.  K  1  ier. 
8  refs. 


tnclassified  report 


DESCRIPTORS:   'Steel,  'Metals,  Metal  plates. 
Mechanical  properties.  Measurement,  Stresses, 
Tensile  properties.  Explosive  forming. 

The  strains  produced  by  the  explosive  forming  of 
a  metal  plate  result  from  dynamic  bod>  loads. 
,ln  the  present  investigation  four  samples  of 
■/;-inch-thick  mild- steel  plate  were  explosively 
formed  through  a  central-hole  die  into  circular 
bulges.   Specimens  from  the  bulge,  the  die-edge 
region,  and  the  plate  edge  were  taken  from  each 
plate,  and  stress-strain  relationships  were  de- 
termined from  these  sV»'cimens.   At  all  locations 
on  each  plate,  the  increase  in  both  yield 
strength  and  tensile  strength  is  significant. 
The  explosively  induced  strain  has  a  greater 
effect  on  yield  strength  than  on  nominal  tensile 
strength,  the  maximum  potential  increases  being 
approximately  'OC  to  iOi.       The  forming  strain  at 
these  maximum  levels  of  strength  causes  only  a 
3Ci  decrease  in  the  reduction  in  area.   Kor  the 
■ild-steel  plates  used  in  this  investigation, 
high  values  of  forming  strains  increased  the 
nominal  tensile  strength  from  'jO.OCC  psi  to 
7'.  ,;..  psi.   It  was  found  that  llie  terminal 
strain  from  explosive  loading  is  equal  to  the 
terminal  strain  in  a  conventional  tensile  test. 
Also,  residual  mac ros t ress es  in  explosively 
formed  mild  steel  are  nil.  ^Author, 
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the  successful  solution  of  a  tip- 
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DESCRIPTORS:       'Aluminun    .-illoys,     'Chemical 
milling.     Tensile    properties,     Mechanical 
prnperlies,     Falitjue     (Mprhnnics).     Sheets, 
Met.nl     plates,     Test     methods,     Surfaces,     Process- 
ing,    Thickness. 


'he  effect 
propert  ies 
del e  rmi  ned 
f ol 1 ows 


of    chemical    milling    on    mechanir.Tl 
of    2    r^,    7-75.     ""■''    Al     alloys    was 

The    tensile    strengths    were    affected 
All     the       .Li,    in.     gage    ,''    2,i-T  =  f 

clad    .■iluminiim    showed    strength     losses.       Bare 

5i      in.     gage    "    '^-T-      and    '•'  ''^'-Tft    aliiminuni    plate, 
novied    strengths    approximately    n$    below    the 
•renqth    of    the    control     specimens.       Thfr.     ^■<- 
:.    significant     change     in    the    mecahnical     irp.r 

es    when     the    C.-25    in.     thick    alclad    .'C^-TSt 
,s    reduced    to    f  .  ^S     in.     thickness,     the    "  . :  ' 'i     in. 
hick    2    2^-T?6    and    7C''5-T6   were    reduced    10    C.C^S 
n.    thickness,    the    i-l  '2    in.    thick    -r-^-T^   was 
.■riuced    to   0.'^?r    in.     thickness,     or    the    --1     ^:    in. 
^,^l(    ",  "o_t6    in    the    longitudinal    direction    was 
.■duceri    to    r.CT     in.     thickness.       The    7r"0-T^     in 
ne    transverse    direction    showed    a    loss    in    yield 
•renglh     of    about     't.        The     -.?12     in.     thick 

-^_T?6    plate    reduced    to       ."'5    in.     thickness, 
lowed    a    loss    of    approximately    6*    in    yield    and 
llinate    strengths     in    the    transverse    direction. 
•  ner.Tlly,     all    the    materials    showed    some    loss    of 
•jctilitv.        (Author^ 
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Various  methods  of  structural  rep.iir  t. 
stainless  steel  sandwich  panels  wfi-  'M 
Three  new  types  of  repair  were  invebii, 
Basically,  these  types  of  repair  involv 
attachment  of  patches  over  damaged  arf  t 
Tl(,  fusion  spot  welds.   The  center  ot  t 
■  ere  further  supported  with  a  heUarc  sp.t  *.■!...- 
pin   Hi  Lok  fastener  or  threaded  plug.   T''  .\i 
uation  of  the  tentative  repair  technitjues  ».s 
divided  into  two  phases.   Phase  A.  which  i -^  r.- 
ported  in  this  publication,  consisted  of  edge 
compression  tests  on  control,  damaged,  and  re- 
paired panels.   Phase  H  consisted  of  sonic  test- 
ing of  panels  repaired  by  the  most  promising 
technique  established  from  the  Phase  A  results. 
Author) 
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Hardness,  Impact  shock.  Creep,  Chemical 

^inalysis,  fhromiiim  alloys,  Molyhdenura  a  11  o  y  .s  , 
Test' methods.  Mechanical  properties. 

.,h;inir,Tl  prop.-rties  and  chemical  composition 
'  "'  I'.ist  test  specimens  of  modified  'A1-/.V 
',t,,nium  alios  wer,"  investigated.   Hardness, 
,nsi!.-,  notch  tensile  and  impact  data  a  r  c 
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by  Z       I.  Alizade.   1962,  19p.  incl.  illus. 
tables,  t  refs.   (Trans,  from  Magnetostriction 
Binary  Alloys  of  Some  Transition  Metals.   IN: 


of 

Moscow.   Ij'n  iver  s  i  tet  . 

b7_-".  1Q5C) 


Vestnik,  No.  '-> .     pp. 
Unclassified  report 


UtSCHIPTORS:   "Alloys,  •Magnetostriction, 
• Inlerraetall ic  compounds.  Strain  gay.s,  Iron 
alloys.  Nickel  alloys.  Platinum  alloys. 
Palladium  alloys.  For  r  oraagn  .- 1  i  c  materials, 
hrrromagnetisra.  Transition  elements,  USSU. 

By  means  of  a  new  method  of  measurement  involving 
a  wire  strain  gage,  longitudinal  magnetostric- 
tion was  investigated  in  binary  ferromagnetic 
alloys  of  some  transition  metals  (Ke,  Ni,  Pt, 
and  Pd,  and  in  pure  Ni  alone.    In  theKe-Pd 
binary  system  with  Fe3Pd  composition  ^€1%    Fe 
and  Ji    Pd),  an  alloy  having  high  positive- 
saturation  striction  of  +"   x  i:  to  the  -t 
power  was  found.    In  the  Ni-Pd  binary  system,  a 
series  of  alloys  with  high  negative-saturation 
striction  was  found.    In  this  system  maximum 
n.  gal  1 ve-satura t ion  striction  is  exhibited  by 
the  Ni-Pd  alloy.   Thus,   in  contemporary  litera- 
ture in  addition  to  the  already  known  high 
striction  alloys  FeCo  and  Fe?Pt,  two  more  binary 
systems,  Fe-Pd  and  Ni-Pd,  which  contain  alloys 
ex  hi  tilling  high  saturation  striction  —  positive 
in  the  first  and  negative  in  second  system 
haw  been  found.   As  far  as  is  known  from  the 
literature  this  is  the  first  investigation  of 
magnetostriction  in  the  h e-Pd .  Ni-Pt.  and  Ni-Pd 
binary  systems.    .  \uthor; 

AU-.-ae  31^       Div.    T' 
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Brown  I,  Providence,  K.   1. 

U^SAMll-  PLASTICITY  EXPERIMENTS  ON  ALIMIMM 
CAMIltVtR  BEAMS  AT  ELEVATED  TEMPERATIHE, 
b\  S.  K.  Bodner  and  W.  I..  Speirs.   Aug  ':, 
;'p.  lllus.  f  refs.    Technical  rept.  no.  >1) 
(Contract  N  o  n  r  -  '  ■  :  :  1  ,  Proj.  NR  .".4-..:., 

Inclassified  report 

UEbCRIPTORS:   •Aluminum  alloys,  •Cantilever 
teams,  Deformation,  Theory,  Stresses,  Alloys, 
temperature.  Plastic ily. 

Permanent  plastic  deformation  of  impulsively 
loaded  aluminum  alloy   .-"/-Ml/.   cantilever 
teams  at  temperatures  up  to  .l.'   F  was  studied. 
Kesults  were  compared  to  the  predictions  of 
the  basic  rigid- perfectly  plastic  theory  and 
1,.  those  of  a  r  i  g  i  d-p  1  a  s  t  i  c  theory  that  included 
the  strain  rale  sensitivity  of  the  yield  stress 
and  changes  in  the  geometry.   At  :,    h  the  ex- 
perimental results  differed  appreciably  from 
those  of  the  basic  theory  and  were  in  good 
agreement  with  those  of  the  rale  dependent 
theory.   The  latter  results  were  also  relatively 
insensitive  to  the  detailed  analytical  form 
of  the  strain  rate  law  used  in  the  analysis. 
Author, 
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Metals  Research  Lab..  Brown  I.,  Providence. 
b(iMt  ASPECTS  OF  GRAIN  BOINDARY  MIGRATION  IN 
PLASTICALLY  DEFORMED  SINGLE  CRYSTALS, 
by  B.  K.  Basu  and  C.  Elbaum.   Ma)  t:,  1'p.  i  I  1  us . 

Contract  AF  ^  •  t  38  <.'  ' 
lAFOSR-2t^3,  Inclassified  report 

DtbCRIPTORS:   'Grains   Metallurgy  ,  •Aluminun, 
•bingle  crystals   Metallurgy  ,  Plasticity. 
Deformation,  Crystallization,  Crystals,  Solids, 
X-ray  diffraction  analysis. 

She  migration  of  various  grain  boundaries  is 
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Polytechnic  Inst,  of  Hronklyn.  N.  V. 
MtTAI.LlRCICAL  ANALYSIS  OF  ABLATED  ALIUP  « 
MEMISPMLRfcS. 

by  G.  J.  Fischer  And  R.  Maciag.   Julv  62, 
illus.  ■'  refs.   (PIHAL  repl  .  no.  6'3' 
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DESCRIPTOHS:   •Steel  castings.  Steel,  Density, 
Stresses.  Mechanical  properties,  Grains,  l-rac- 
lure.  Allays,  Manufacturing  methods,  Fluore- 
scence, .\  rays.  Tensile  properties. 

The  effect  of  mass  on  the  tensile  properties  of 
high  strength   about  2i;C,:CC  psi  tensile  str.ngth 
steel  was  determined  by  tests  on  speciinens  re- 
moved from  a  '.- i  no  h- squ  are  and  an  S- i  nc  h-d  i  arae  t .- r 
cast  coupon.   The  steel  employed  was  a  modified 
4330  steel  with  low  sulfur  and  phosphorus  con- 
tents.  In  addition  to  true  stress-true  strain 
tensile  tests,  me t a  1  1  oy r aph i c  and  raicroradio- 
graphic  studies  were  conducted  to  investigate  the 
cause  of  this  mass  effect.   All  significant  ten- 
sile properties  were  reduced  by  increasing  mass 
or  decreasing  solidification  rate;  the  reduction 
of  area  and  true  fracture  strain  were  r.-duced  to 
the  greatest  extent  and  the  engineering  tensile 
strength  the  least  amount.   The  best  properties 
were  obtained  in  the  columnar  grain  zone  near  the 
outside  of  the  coupons.   Mass  effect  appeared  to 
be  caused  bv  the  increased  amount  and  greater 
intensitv  of  the  alloy  segregation  and  larger 
dendritic  arm  spacing  towards  the  center  of  th.- 
casting.   The  results  indicated  that  no  n-tne  t  a  1  1  i  c 
inclusions  and  mi c ro- sh r i n k age  did  not  produce 
this  loss  in  properties  with  increasing  mass  in 
these  steel  castings.    .Author, 
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Phase  studies.  Solids.  Liquids,  Wetting  agents. 
Surfaces,  Kracture   Mechanics,,  ISSR,  Transla- 
tion. Manufacturing  methods.  Molding.  Pressure, 
Electron  microscopy. 
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presented    and    the    najor    features     of    i     prijr.m. 
for    the    autoaatic    operation    of    the    sx'   i^'         ir-- 
«  -r  .  •  ■!    ou  t  .        (  Aui  hor) 


AD-286    605  Dlv.       1^ 

(TISTW/RD      OTS    price    |1.10 

foreign    Tech.     Dlv..     Air    Force    ^     s'-trs       "mmnnd. 

Wright- Patterson    Air    Force    Bas>-         ^0. 

EFFECT    OK     I KPK  K(   I  S I  ONS     IN    THE    MAKING    ul-     A 

StUIIETRirAL    GYROSIOPF    ON    ITS    «nT!ON 

by    H.     I.     Kuxnottov    and    » .     P.     k - i :  m ^ 0       r h . 

13    Sop    ^.2,     tp.     incl.      i!lui.  'e:s.  'riis.     no, 

FTD-TT-t2-1  '  -:  •*      fro"      ;    1  i-^  e  ■  e  r  n  0-      :ii      '•  e  »  k  ;  * 

,'hurna'.        No.     ''.     pp.  »- 

Uaela  s  s  :  •   ;  ->!     r  e.n  r  t 

DESCRIPTORS:       •Cyroacopot.     USSR.     Dlfferenial 
oquatlci      >i<  •  -  ein  •  ;  ■ ,  :     i  n  1  :  .  s  1  j       'heor*. 


20.    NUCLEAR   PHYSICS  AND 
NUCLEAR  CHEMISTRY 


AD-285    660 

aism  rd;  t 

Tracer  1  ab .  , 

OKVEIOPWENT 


DiT. 


lac..  1 

OF  rad: 


20 

n. 


60 

,  •>.  Mass. 

.W.  IBUATOK 


AN  LUM-. 


\t-.. 


94 


NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


Kinal     type     f  .^  t  .     no .      •  ,  .' u  1  v- '        Nov     ■   '     o  ti 

Results    of    Phase     1     Stu.iif-. 
»yg    <  2     lOp.     i  BC  1 .     t  .<:  .  ■■  ^  .  I 

Contract     DA    3t.-Cj'y-sc-    dVJ20.     Pro     .        K-r--"-00fc) 

Unc  1  ass  1  f  1  '■'!     r-pr  r  t 

DESCKlPTOHS:        •K.idiation    rourt^rs.      '  T  <  ■•  t     ruip- 
aent.     X    ravi.     K..  1  i  -  ..     t  i  ;  i  t  .  .      1  ■■  n  i  /  .n  i  i".    rh.i-^- 
bers.     Do  si  meters,     l.  j:-nj     r  j  v  s  .     i  a  :  i  ii  r  .i  l  i  u  n  ,     ii  d- 
diation    counters. 

»0-28^    t89  DU.       20 

TISTM/ODN,     0Tb    price    |1.60 

Ordnancf     «  i  i  •■  r  i  d  .  s     Kfi.-arch    C  f  f  i  r  .■  ,     a  a  '  «■  r  t  o  »  r  . 

lass . 

H^PEHFlNt    MELUb.     m:n    ^   i:l   1  I    i  (  '  f ,    1  M   .     ANu 
MCIKAK    VAt.NETIC     Mi-ULMi     it      n  A  t  t     tAHl    ■      liNb. 
K       1        KdltoB    and    A.     J.     Frr.- ,.  r  .        K  i     ■  .  ,      ■■? 


li> 


MH. 


re  p I  .      no . 


IRC  1 .     1 1  1  US.     tabi ei .    8    ref s 

Proj,    da;  .)3-32-C07) 

Unclassified  report 


UESCRlfTOtSJ   "Ions 
•Nuc 1  ear  phy s  i  c  s ,  i 
aave  analysis.  Spin. 
Rare  earth  el  eae  n  t  s 


r  u  ni.  1  1  u  n  b 


I]  n  I-  t   1  I"     rr  II 
.  s  !■  r  .)  fi  r  »■  , 


108) 


T,  T  <: 


f,l  r 


J  n  f  t   11 
,)>  r  i'.'-  r.  I 
r  .1  r  '•     I  H  I  t  h  b 
r  ,     ■'  ^  h  , 


t 


t    1  V  1  ^  I 

•It-      lift' 

Is      1  r  t 


.1  r  I  - 


An  investigation  is,  prrseni.-d  o!  the  r.'.st.n 

probleas  of  hyperfine  fields,  spin,  on  n 

pling,  and  the  deteraination  of  nuc 

aoaents.   All  of  these  are  strongl)  ■ 

on  the  i.{    charge  distributions  in  th. 

and  play  an  important  role  in  Kosslat 

paraaagnetic  resonance,  and  optira.  alsiritiin 

aeasureaents .   The  discussion  is  i 

of  conventional  approximate  non-r.- 

Harlree-Fock  wave  functions  whiit 

:or  eight  ions  of  the  series.   n's 

senled  and  the  various  approx  i  ir  a  l  i  (  r.  s  an.:  hssut-m 

relationships  between  these  quantities  ar. 

anal) zed  and  discussed  in  the  light  ol 

sons  between  theoretical  predidtions  i 

aent .   .Author 

\\>-;it    777  Div.        2C 

TISTP/UHl    OTS    price    |1.10 

California    I',,     Berkeley. 

ATOMIC     BEAM     '■K-KAHCH. 

Fina I     rept . .  var    58-31    Mar    62, 

by    lili.dr     A       Nierenberg    and    Howard     A       shuysrt. 

'^  June  -  .   p.  incl.  tables.  :'  r<-fs. 

Contract  AF  49(638)339 

AFOSR-2952)  Inclassilieri     refiort 

UESCRIPTORS:  'Atoms,  'Radioactive  ifolopes. 
•Nuclear  spins.  'Nuclear  magnetic  resonarre. 
Research    program'    administration. 
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of    various     static    nuclear    and    atomic    properlips. 
These    properties     include    the    nuclear    s  p  i  r  ;, 
aagnetic    moments     and    quadrupo!<"    r .  - .  -i  i  ^     ds    *.      ; 
as    atomic     hyperfine    structures,     ..^tr'.' 
angular    moments     and    g-factors.        Ihese    ir,.„-.t.- 
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Kdnui'---nery  y  relationships  for  protons  pene- 
•ratiny  si  1  iron  and  niiartz  are  presented  for 
the     inergv     r>-yion     "  krv     to     "  Me  v.        The 

range     of     protons     in     Si     is     chtained     from     range 
ri  a  I  :i     in     A  !  ,     r  o  r  r  e  r  t  e  d     b  \     the     inverse    mass 
Sloppin.i     pi-wer     ratio     of     the     i  vm,     elements.        Lnvs 
enery\     d  a  i  .-,        '  kcv     to     '     Mev        for     Al     are     re- 

ralrulated     by     u  r  a  p  ti  i  f  a  1      i  nl  .■  g  r  a  t  i  on     of     the 
reriproral     mass     stopping     power     curve.        Ranges 
ir     Al      for     protons     greater     than     '     Mev     in     energy 
,r.'     taken     from     the     literature.        The     data     for 
SiO.      are     ralrulated     from    data     on     Si     and     gaseous 
v..     based     on    Bragg 's     rule     that     the     stopping 
,, ,  »,.  r     of     a     compound     is     equal     1  ti     the     sum     of     the 
r  .,n'  r  1  but  I  ons     made     by     the     individual     atoms     of     the 
ri.rpound.        To     complete     the     picture,      range- 
•nergv     relationships     for     electrons     are     also 
p  r  >•  s  e  n  t  e  d  .  A  u  t  h  o  r  ^, 
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I'r.'sont  methods  of  predicting  fallout  can 
estimate  the  contamination  resulting  from  a 
nultibomi)  caitipaign  in  an  extensive  area  by 
applving  the  random  bomb-drop  technique  or  by 
computing  the  fallout  for  a  given  set  of  targets 
and  wind  patterns.   Kor  multiple  targets  near 
population  centers,  we  need  a  new  computational 
method  that  can  be  applied  to  a  small  geographi- 
rai  area  and  that  will  account  for  the  over- 
lapping of  fallout  patterns  encountered  in  a 
variety  of  wind  conditions.   A  possible  method 
IS  presented,  developed,  and  applied  to  a 
Ivpical  target  system.   The  limitations  imposed 
\.,     un.  ertaint  les  in  the  initial  assumptions 
dre  also  discussed.    .Author. 
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This  report  includes: 

b^bTKM  KOH  ENEIIC,^  CONTHOL  AND  ABSOLUTE  CALIBKA- 

TliiS  (lU  A.-  MtV  BETATIUIN.    by  K.   N.  Oeller. 

MNt  STKUCTIKE  IN  THE  P  HOTON  EUT  HON  CliOSS  SECTIONS 
OF  0\U,tN  AND  CARBON     b>  k.  N.  (,eller  and 
t   I.   Mu  1  r  h  >•  a  d  . 

The  theoretical  and  technKal   features  of  a  sys- 
,,^T,  U.S,.  (1  to  determine  and  control  the  operating 
rnergv  of  a  .  '  Mev  betatron  are  described.   By 
cbs'rvinj  the  variation  in  orbit  radius  as  a 
function  of  magnet  excitation,  we  are  able  to 
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Conferences,  Job  analysis, 
Effectiveness,  Photo- 
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Military  personnel. 

graphic' intelligence.  Aerial  photography. 
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aerial  reconnaissance  system  can 
of  the  timeliness,  rele- 

accuracy  of  intelligence 
However,  examination  of 


Output  of  an 

l,e  evaluated  in  terms 

vancy,  completeness,  and 

1 nf ormat i on  produced 

Identifications  made  by  image  interpreters 

studying  real  imagery  revealed  that  these 

criteria  are  not  necessarily  congruent.   Opti- 


mizing performance  from  the  standpoint  of  one 
criterion  resulted  in  decrements  in  another 
criterion.   Several  studies  designed  to  develop 
approaches  for  optimizing  interpreter  perform- 
ance under  all  four  criteria  a  re  de scr i bed. 

se  approaches  focussed  on  variations  in  .,; 

ree  of  confidence  interpreters  express  in 


a 

Thes 


?;^;r.d;non;;Uons:  :2;\iewing  time  periods. 
•   repeated  exposures  to  imagery,  and  , /. ,  team 
procedures.    In  all  studies,  ^  ►'r  "^"P^^  ^  ™""^' '  _ 
variation  in  technique  resulted  in  the  ^ypothe 
sized  increments  in  performance.   Examples    li.^ 
accepting  only  identifications  of  «hich  inter- 
preters werehighl.  .L.,. 
Of  tactical  identifications  was  more  than 
doubled:  in  one  team  work  procedure,  the  amount 
of  correct 
that  produced 
:  A  u  t  h  0  r 


confident,  percent  accuracy 
ications  was  more  than 
one  .r.,,n  work  procedure,  the  amount 
information  produced  was  almost  double 
bv  interpreters  working  alone. 
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A  study  if  presented  of  imnge  evaluation  for 
reconnaissance  photography.   Aanng  the  objec- 
tives are:   ( i ]  to  assess  the  possible  advantages 
of  neM  concepts  such  as  Modulation  transfer 
function,  and  hoo  far  they  can  replace  resolving 
poMer  for  sysiey  evaluation  and  specification; 
(2)  to  exarfine  questions  of  accuracy  and  con- 
venience cnncernin^i  the  new  aeasurenent  tech- 
niques; and  {",'  to  establish  criteria  for  the 
detection  of  targets  of  specific  sh.ipe  and  con- 
trast.  Research  included  preparation  for 
laboratory  siaulation  of  aerial  photography, 
including  a  study  of  the  problems  of  realistic 
simulation  by  transparencies;  simulated  photog- 
raphy with  various  transfer  functions;  studies 
in  system  analysis;  initial  mea  s  u  remei»l  s  of  lens 
transfer  functions;  and  emulsion  threshold 
■  odii  I  a  t  1  ons  .   ^Author' 


lu2 


25.    PHYSICS 


;  sTT  Tl  '  C'TS  [i  r  i 


25 


I  .  b  1  V  . 


,  f  A(;-  ;  1  .•('  Mh  •  ^.■r  ..  •  1 


('  r  o  V  1  (*  '•  n  f  e  , 


\-'j    tst>-      IN     ;Mt.     :MH'k>     i'^     Ttit.KMl  -H[!t.(iLl)(.U  Al  L  ^ 
..Mi'l  t      AlU  A  :  I  SI.     V  1  '-I  ill  ASl  K      Sia  I  li^ 
bT    Ell     ^'  .   r  pt  .   r.^     ■■''.,: 


i 


(Coiitract     SonT-t>t>i.^b .    Proj.     ^H 

I'n  c  1  .1  s  "•  I  f  ! 


T  ^  '■  r  >"  .1  ;     ^  '  ' ''  ' 
di  ;":"■■  r  '■'-•  1  ■  ■ 


;,<!,,  •  t  ,o  •  I  r  1  !  s  ,  *  A  b  1  «  •  1  I  n 
1  .,  •  .-i;  r  ,.  .  >■  .;  i, ,-.  t  1  'H  s  ,  r  .■  r  !  1  .1  1 
1  ,,n  s        I  r  .in  i  f  u  rr,.'i  T  i  "i  s 

I 


Xh,      ;,  :,.v,.r'       .,r    .  .   .  V  ;   .       .,  ,-v      ;,  .       „      I  »  n  f  „  ',  rt      rX-  ers.   on 
of    Voll  .T  r  ..  •  V      un  I    n.  —  .s^      •  ►enrem:         f  1  rM   ,      t  (. 
bring     •>'^:r      .-      v,    „,,.     yr^l.-n^     r  ,.  r  r  ,•  r  r  ■.  n  q     •  h  .■  r - 
■  al     str.-v'^      '.  -     .  h,.  r-.  -rh--<>:  nyi  ra  ;  :  >     sirp!.-     visrn- 
H.Stl.-     r   .•  .■:   1    .:  v;      w  r,,r,.',       •  .       ,.pr,.ri-n..      the      p>   f^l- 
blUlv     of     vur'...-.         t'.s'.n,        !-e     r-'i.-v^n,      .nour- 
,ess     theor.-     ,v     .,r.:w,l     .-   ,      ..Ln.,     -i-h     -h.     c!.^. 

of  boundary  ■,  ■  .  >. '  yr^   t  :  ■  —  '  ►' •"  "-►■  -•  u<^i^'n. 
1  u  t  h  o  r  ; 


*D-285  b02      ni^ 
TISTP  WH"!  OTs  pr  1 


15 
60 


1)  1  ' 


.f      Appln 


'  r  ■' ;  1  ()i-  n  1" 


a'rIli    :  Pl(i'(   A,      T"K('l.:Ky     !N     TMK     :   inf. ah     THtOrt^     Oh 

AMsn  rKi'f  :i     V  :  ^cKi  am  :  <     .^'^  i  iis  . 

by    M.      h,      '.urtii     .in.!     K  1  i     s  t  e  r  n  h  e  r  .j  .        ^  >- p    62, 
•2p.  r  -■  f  s  .  I  .-.   h  n  1  i   .1  .      r<-pt  .      r,  o  .        '   ) 

Conlract     \uni-       ^.      ,     I'roj,     NH  .,-,^1) 

L'nc  1  a<.  V  1  f  1  i-ri    r'-port 

DESCKIPTORS:       •Solids.     •Eld-ti.ii^,     'Wsrosin 
•Tensor     analvsis.     T  *■  >■  o  r  \  . 


..-.?85   620  u  .  1         2  5 

;T1STP    MS'     OTS    price    li.'^' 

Eicon    Lab.  .     I  "        ,     v.  ,  -  h  r  •  »r  .     M  .  .  s 

STIDY     OK     TM    mM^I   KS     MiH     ;     Hli.H     I'UfcKH,     hAST     hAU. 

PLASMA     AMi'l    ;  •    1  t  K 

g^j....,      ^      ..  n  t  ..  :  1  .-     .-n  I]  1  n  ...    r  1  n  .;     r  •■  p  '         n^.      1, 

by    E.     t  ..n,;....  r^.      H        i  S .,  ,  •  t:  ,      ,,  n  .•     I',      h  r  f  v  h  f  i  t   . 

2C    Aug    :--.     -,:?.     i  n  <■  1  .     i  1  lu  >■  .     refs  Kept.     no. 

1-8-62-3)'  ,  I 

(Contract    AF    33  (657)  88';r "» 

[  r.  r  \  .t  \  y  \  f  i  <■  ''■     r.'p  or  ! 


DESCRIPTORS:  •  K  ,  .  ^ -^  .  p.^vrs 
Wave  •  r  I  "  ^  m  1  s  s  1  i)n  .  f  :  ..  c  •  r  on  t 
ana  1  s  ^  i  '  ,     Xi  r  r  ow.i\  .■      i";'  .  i  f  i  .  r 


A .-  p  '.  1  f  I  <■  r  s  , 

V         M  :i  .  tl  f  m  .1  I   1  r  H  1 


VS     t    \    ' 

1  n  i' 


(,..|.     v«  h  1  r  ►■     na  \      ;  i-  .i  i1     '  o 
;  ,1  V  n.i     HPip  :  1  f  1  <"  a  t  1  or.  : 
h  ,.     n  .•  v>     l.>-  .iin     s  r  a  !  .  I'  r     node. 
•  x  . ,     ;  !■  H  (1  s     '  o     ,1     r  e  r  i  1  m  m  e  n  (1  a  1  1  o  n 
r     n  M(i  ,■     t.|.     fmp  h  ,f  s  1  /.•■<1  .        "The 
r  on     l...,ir     in     ..      ,  on     p  r  h  s  s  u  r  »• 
.     ^x.iri  n..,1     ..ni!     •  ^  .■     fornu'..!-      for     t  h .-     r.iun.-.- 
,  ^,.   ,,-  .  .,P,  ,.       ,r.'     ,■  .in.liir'  ,,nr..     ,<  r  e     ilrrived.         I  he 

ire     r  .'  '.  .i '  '•<'     '  o     d  c  a  m 
snd    ga^     ,■     :■■  ^'  —  ^    ;-■--'    ''- ^  "^  *'     '^    -1- ^  ^  ^  >  t..n 

in    which     the     re.pM  r.--     b.    .-     <  ..  n     l..-     ,|.n..r...  .Mi  1! 

consists     of     eler.  r.-n     .■  '  i  •  '   i  -' -J     ho'      r,..h..(1.-     and 

cesium     ,.   "     ■■-.  '  •   in.,     ^...       .n •  '  ►■.■     poT.'nl   lal 

disir.t.u'   1  .    r,       ,-nt      sp:ir,-     ,  bar,]-     n  .•  u  •   r  .  :  i  ^a'   1  -n     .,  r -• 
discussed.        The     effectiw     r.ipa,   1  I    .nr.'     of     t  h  .■ 
cathode     sheath     fnrneri      i  •      •  >- ■■     •'.•'•r.n     .  r  i  '  ■  .■  r     is 
evalua'-d  :■■       ..f  <•!  r  1  .nr  ^      of     !.o,,ir     srai'.r     air.p.i- 

ficat)...n     IV     <l.srrjb'(l  A     Ihr-.     .lortrodr     d  <■  s  i  g  n 


»n    procevv.^      II 
low    pres  s  I.  r  •      f  '  ' 
the    cyrl,..'.-     r- 
K    compiriv.n     .>f 
that      t  h.-     !>.■  .ir-     -  . 

beha vi  or    of     i  p    . 
9« 

If  r  •       1  p  (•  ,1 
C  0  n  d  1  '   1    .  n 


PHYSICS  -  Division  25 


i^  introduced  in  which  ion  emission  and  electron 
collection  are  performed  by  different  electrodes, 
Amplification  efficiency  potentially  higher  than 
'.  i    IS  indicated.   (Author; 


\ 


AD-. "S  626 
riSTM  0D\~ 


D  1  V  .   ."5 
OTS  price  $.' 


.60 


John  Carroll  1 
OF 


GALLH  M, 
•  Sep  f : , 
Technical 


S  e  1  s  n  o  1  o  g  1  r  a  1  0  b  s  e  r  V  a  t  o  r  \ 

(■  •;  f  V  e  1  a  n  d  ,  Ohio. 

SINOLK  CRYSTAL  ELASTIC  CONSTANTS 

b\     N.  A.  Rnughton  and  H.  C.  Sash 

.'p.  incl.  illus.  tables,  "  refs 

rept. no..; 

(Contract     N  o  n  r-;  57-^^  ■>  ,     Proj.     NR    'a^--.-~, 

I  nc  1  as  s  i  f i  ed     report 

DfcSCRlPTORS;       •Single    crystals,     •GaUiuin, 
llirasonics,     Growth,    Crystals.     Os c i  11 os c ope s . 
Pulse    generators,     Crystal     structure, 
t  1  a  s  t  i  c  i  t  y  . 


The  s 
m  e  a  ^  u 
t  e  c  h  n 
■  ■  t  h 
C  ■  -  ' 
.  f 

h  a  s  ed 
r  r  \  S  t 
and     V 

1  I'  n  g  t 
,  Au  t  h 


1  ng  1 
red 
1  qu  e 
p  owe 

C  ^  :- 

on 
a  1     s 
a  r  y  1 
h  . 
o  r  , 


e    crystal     elastic     constants     of    Ga    were 
at  C    by    the    ultrasonic    pulse-echo 

The     results     in     units     of     '        to    the 
r    rivnessq    cm    are:       C  ''-'■.  °  ,     C.-P.^t, 

,   c'.;.-  ■  .^:  .   C5^-^.-  .   CLt-;- .  -. .   c-;- 

_^    ;._     and    C'-.."'.       These     results     ares' 
measurements    marie     on     four     single 
amples     grown    with     selected     orientations 
ng    in     size    up    to    -.'■     cm    acoustic    path 
The    growth    process     is     described. 


AD-- B' 
TISTM 


tJH, 


OTS    price    %i..bC 


Sa  V  a 
THHE 
tl  tc 
by    V 

t  r  . 
1  1  1  u 
T  r  a  n 
Te  0  r 

c   .    " 

;  N  A  V 


1  Ord 
t  RIS 
TKONS 
.  E. 
by  Ma 
5  .  t  a 
s  .  f  r 
e  t  i  ch 

■  PP- 
WEPS 


nance  Test  Station,  China  Lake,  Calif. 
SIAN  ARTICLES  ON  DIKFRACTION  OF  SLOW 

IN  GRAPHITE,  ZINC,  AND  ALLMINLM, 
Lashkarev,  E.  V.  Berenganen  and  others 
rvin  E   Backman.   Aug  62,  Z.?p.  incl. 
bles,  refs.    (Rept.  no.  NOTS  TP  2^84; 
om  Zhurnal  Ek spe r i men t a  1 ' n oi  i 
eskoi  Fiziki  '•  :  f  ,  pp.  ^"'"'-5'^',  '  '^.'; 

■j''2-"'ii   ">'-'^;  '•:6'"r-foP^ 


1  o" 


rept 


n  0  . 


7^ 

Inclassified  report 


DESCRIPTORS:   •Elortron  diffraction  analysis, 
•  C,  r  ..  p  h  1  t  e  ,  •Aluminum,  "Zinc,  'Single  crystals, 
(rystals.  Electron  beams.  Electron  guns. 
Scattering,  Temperature,  Voltage,  Electric 
potential,  ISSR,  Translation. 

Diffraction  of  electrons  in  single  crystals  of 
graphite:   Diffraction  of  slow  electrons  from 
Ceylon  graphite  was  studied  by  the  method  of^ 
constant  angles.   In  the  interval  from  6  to  '  "^^ 
volts   '■  maxima  were  found.   The  observations  are 
interpreted  best  if  the  inner  potential  of  graph- 
ite 15  given  a  constant  value  near  ?'  volts. 
Diffraction  of  slow  electrons  in  single  crystals 
of  Zn:   Studies  were  made  according  to  the  method 
of  th.'  constant  a  n  ..i  1  e  .   In  the  range  of  the  nor- 
mal component  of  electron  velocity  from  ^.^    to 

volts,  °    diffraction  beams  were  measured. 
The  equivalent  inner  potential  of  Zn  was  deter- 
mined and  found  to  be  an  asymptotically  increas- 
ing function  of  the  order  of  reflection.   Dif- 
fraction of  slow  electrons  in  single  crystals  of 
Al:   Studies  show  that  the  phenomenon  of  slow 
electron  diffraction  is  significantly  more  com- 
plicated than  that  of  fast  electrons  and  x-rays 


A  U- .  -  ■  '  ■ " 
Tl  STM  ODN 


0  1  V  .   .t, 
OTS  price  I .' 


■  5 

I  C 


Mechanical  Technology,  Inc. 
V  ISCdl  S  SHEAR  COMPHESSOR. 


Latham, 


103 


PHYSICS  -  Division 


EHvlslon  25  -  PHYSICS 


ti  ■      h         r<        A  r  »  ,i  %      t  n 


it      rniicht.        Spp    (2,     i'jp. 
T  ■■  :  i ,      .K»*pi,     BO.     MTI- 


o  ^  T  « 

(Conir-i.t     N.,  .ir-     710C0,     Proj.     NR    O^l-'n) 

Un«lasfifi*d    report 

OESCHIPTORS:       'Coiipres  «o  r  i .     'Coap  ren  1  b  1  e 

I"    -.w,     Mlii'i'i        ;it     flo».    Air.     Hellua. 
'•J'       "i  t  ■     ■■  -  i  ■  .      I        inalysis.     Shear    stresses, 

'.  i^)^lty,     riinj,     Iriiokness,     Priissure. 


:  T  ,  ^ 

s  1  ••  <  r 

f    i    J  '1   s 

11'      ')  Tli 

I  1  .   I  : 

II  )  '1  . 
r  1  1  •• 
I  1  ••  r  - 

Hi)  Til 

J  *  > 

>  i  /  ■• 
:    )  J  r 
in  •! 
■   ii   1  I 


'•>'•>   ihn.  1  .•  r  ■,  a  (J  roovrd-p  1  at  e  viscous 
1^»r-^,  ir  J  I  I  •  ■■  polytroplc  floa  condi- 
^  < '•  r  I  .  ip-  lal  cases  are  treated,  e.g., 
."■•■>^i:  •     -.   f  ompre  J  J  i  ble  flox  alth 
I 'I    i])  i,it-rpil  coapression.   Oiaen- 
•->   jrv-^  lur   loulation  of  pressure 
<<  '  !jn'.  11   .:  "low  are  given  for:   iso- 
i    inpr-^si  )  ;i  .   i  !  i -i  t)  a  t  I  c  coapression, 
ni   («■>  n'  iiii:.'.   compression,  diatoaic 
">!'";)     r■^..l^   ,.-.   j.v-n  for  a  specific 
■  i-np  r- ■,  ,  )  r   . .,  ■  ■  .■  i-  ,   .■    4,000  RP*  with 
''■'•■■■ -'^t  :iT   -1.  ,      -J,  aabient  pressure 
•npf-r.i'jr-  j")-r  i4-i  •'■rual  and  adlabatic 
■iins  ■itn   ,ir   ii!  ■.  -  .  .  i  ,ises.    (Author) 


\U-     ■>   -   -       niv.   25 

r ;  ^rx  ju-.   .t^  price  |1  .r- 

>'^  >   >     ^tit"  <••,•■  ir-h    Foundation,     foluabus. 

!"  't     :Nh        =:•.(  t.    'i-     SI  KFACE    STRLCTtRE     IN    DIS- 
..OC  AT  :   )N     N  '  I".  KAT  :o't , 

^'      '       f        I  1  r '.  1  -1-,)    -^2.     -'.p.     incl.     illus. 

I  ^ '.'■■■■>.  r  -  i  s  .        I>-chnical     rept.     no.     2) 

\Con  :  r  i-  I     N  )  n  r-  .  '  -jiti} 

lj«cli<^!fifd    report 


L)  t.  ^  I  :(  :  f  T !  -  «  ^  :  •  ^  4  r  •'  1  ■■  .■ 
^  ;  '  1  ,  I  r  y  ,  t  ^  ,  >  ,  r  "  •■  r  . 
B  1  !'  .  1  ■)  J  r  <pn  .  ,  *!■■  t  1  I  I  ( 
C  0  p  p  >*  r  . 


*     '  '  .     lures,     •%  uc  1  ea- 
^  -  ■■  I  r     .tresses, 
rvsid.s,     Aluminuia, 


T  n  •-     ri.-      if     ijr;'i't-N        s 
■  ■ir         in     'lij.O'iliin     tj 
In     '1-'     Host      fjvori.i.-' 
I  >     p  r  •■  1  I  I'  t  f  ri     to      J  '-     J  r      I 
t  h  -  i  r  -  t  1  '■  -1  ;     s  I  r  ••  n  J  t  1     it 
t  -^  n  •_  1     ■)  !'     t  h  f     t  "1  -o  r  ••  t  1  •    1 
nif-itinj     point.         Th--     pro^,  t-rt 
'■  i  t  1   )  n     n  J  I-  ;  -  a  •  1  o  n      i  r  ••     ■>  ;   j  - 
stirjincj      fiii.t      f-n-rjv,      jnl 
A  li  t  n  o  r 


: ^ c e     ledges    in    parlicu- 
I  '  1  on     is    considered. 
■     )isloration>  nucleation 
'•'  -'"ird    of     the 

1    'if-ri'jre;     at    one- 
^  ■  r  ■".  ji  -     -  ■•  I  r    the 

<     :  I  .  ■)  r  i  ng    d  1  s  1  o- 
'ti     •■    energy,      low 


T  I  sTt' 


KS 


■iT 


D  1  V  , 
p  r  1 


25.     15 

•  1.60 


of  Wisconsin, 


■  •  t  II  ••  n  a  I  1  .;  s     H  -  s  '■  a  r  c  n     i,  -  n  t  •■  r 
Ma  d 1  son. 

A    T«(J-HuUr    PKOBitVI    ui-     i.A^^iiA..    ELECTROD  YNAMICS ; 
THt    USS-U  IKE.NSIUSAi      (A^t, 

b.v     KoJney    U.     Drlvt-r.        Jul*        .-,      35p.     -*     refs. 
.  BHC     Technicai     juniiiary     r -■  p  t  .      no.     3J2) 
Contract     DA  - .  ^     -uHU- . 


1  ■;  .  a  >  s  1  !  1 


r  t 


D£S(:*<IPTOHS:    'U  i  f  f -r  -  n  t  i  a  .  ^•  ,  .  ,  t  i  o  n  •>  .   'i^uHon, 
•Inpjuaiitiej.  hlr-itri   it». 


Th"  'luations  of  motion  I'o 
of  riassical  fl-'clrodynami 
substituting  the  expr-'ssiu 
■  oving  charge,  calculat'-il 
chert  potentials.   Into  t n f 
law.    In  this  paper,   raJia 
ted  and  the  charges  ar-  as 
x-axls.    Due  to  the  f  i  n  i  t -• 
c,  of  eleclrica:  effir.  t 
lions  involve  tii«e  d>":a<s 
unknown  trajectories.    Tn^ 
■otion  are  not  ordinary  .lii 
and  one  does  not  dett;r«in- 


n  s 

;"  r  ) 

.  o 

t  1  o 

S  J  1 

t  1  ►■ 


:  o  r 
™  ■  •! 
r  >•  n  t 
n  r  •■ 
>•  1  '. 
■■■'  i 

)i  f 
1  r  rt 
>i  ,.     ,. 
r  »■  n  c 
..n  1    1 


'.  /I  •• 

-*  .    1 

a  r  ;  1 

<>  >o 

> :'    ? 

f  •■  r  - 

'i  -i  -i  \ 

I  a  . 
w     s 


-  n  a  r 

rail 
o  n      1 

r  o  p  ) 
n  t  1  a 
n  '1     J 


1  -  «  1  — 

.H     ;    I  r 


J 1 1 1  . 

1  p  o  1       t 

It  Ions 
.  u  n     :  I 


1  - 


t  equal 
spec  i  f y 1 
Charges 
bi  t rary 
over  soa 
saro; 
Uader  su 
•  X  i  s  t  enc 
tor  i  es  w 
■11  t  gr 
the  char 
point  ch 
two  po 1 n 
■ot  coll 
The  effe 
x-di  rect 


to  or  greather 
ng  the  position 
at  *    sub  zero . 
initial  t  raj  ect 
e  appropri ate  i 
where  a  1  pha  is 
itable  conditio 
e  of  a  unique  e 
hich  satisfy  th 
eater  than  l  su 
ge  s  collide.   I 
arges  of  like  s 
t  charges  of  op 
i  de ,  depending 
cl  of  an  extern 
Ion  is  also  con 


than  t  sub  zero  t>  .     - 
s  and  velocities  ol 

One  spec  ifies  rath»- 
ories  of  the  two  cha 
nterval  i alpha,  t  s 
less  than  t  sub  zero 
ns,  one  can  then  sho 
xtension  of  thes*-  'r 
e  equations  of  aotiM 
b  zero  unless  and  jn 
t  is  also  shown  t  h  1 1 
ign  cannot  colli  d'-. 
pos  i  t  e  signs  aay  u  r 
upon  the  initial  dat 
al  electric  field  in 
s  i  dered.    ,  Au t  hor  j 


I  y 


r  ge; 
uh 


«  ^  1 
ma  T 

a. 
t  h. 


AD-28'j    t7C      Uiv,   25,  9 
(TISTP/CRK   OTS  price  I3.6C 

Cuggeaheia  Jet  Propulsion  Center,  Calif.  Inst, 

of  Tech.,  Pasadena. 

PKtl  IKISARt     STIO^     OK     INfHAHtD    ABSORPTION    OK 

»ATtH    BtlllNU     IM  IDtNT    SHUCK     »AVti. 

by     V.     M       Tianat.       Aug    r»,     2 'p.     lacl.     i  1  1  us . 

tables      Technical    rept.    ao.    ^C, 

(Contract    Nonr-220i5.    Proj.    NR    015    ^01, 

I nc  1  as  s  i  f  led    repor  t 

DESCRIPTORS:   'Infrared  radiation.  'Hater 
vapor,  'Shock  waves.  Infrared  spectroscopy, 
Shock  tubes,  Optical  systems.  Absorption. 


Preliainary  aeasureaents  were  a 
absorption  coefficients  at  1/37 
vapor  heated  to  about  H5C  k. 
aade  with  low  spectral  resoluii 
effective  spectral  slit  widths 
1/375  to  1/150'  ca.   Assuaing  i 
vapor  was  transparent  in  the  ». 
bands  under  the  experimental  co 
the  sua  of  the  integrated  band 
1/"'  sqca/ata.   This  result  aus 
as  a  crude  lower  liait  since  pr 
ing  was  inadequate  and  the  spec 
too  low  to  perait  definitive  ae 
(Author 


■  de  0  f 

00  ca  . 
Obs.-  r  i  ,1 
on  .  .  .•  . 
vary  i  ng 
hal  the 
7  and 
nd 1 t ion 

1  n  t en  s  i 
t  be  re 
es  s  ure 
t  r a  1  re 
as  ureae 


1  r 
wa 

s  u 
t  le 
gar 
bru 
so  1 
n  t  s 


►  ■I  T  1  V  f* 

d  t  e  r 

n  ^   *  (•  r  f 

.  I  r. 
urn 
t  er 

m  I  c  I  iwi  ■ 
s  ed  , 
s  IS 
d  >■  ,1 
.1  :  »•  n  - 


AD-28  5  fe7l 
TISTP  WH) 


OTS 


Oiv.       25 
price    |l , 


r>0 


Guggenheim  Jet  Propulsion  Ci-nttr.  Calif.   Inst. 

of  Tech.,  Pas  adena . 

RADIATIVE  ENERGY  TRANSFER  TO  (  tNlKALL)  1.0(  \rt,lJ 

AREAS  IN  CYLINDRICAL  AND  CONICAL  C MAMHEKS 

CONTAINING  ISOTHERMAL.  GHkY  FRITTERS, 

by  L.  D.  Gray  and  S.  S.  P.nn  r    Aug  62.  bp. 

illus.  ii  refs.  (Technical  rrpt.  no.  ^1  ) 

(Contract  Nonr-2.;045,  Proj.  NR  315  401  ) 

U  n  c  I  a  s  s  1  •'  1  f  ,i  r  ••  p  n  r  t 


DESCRIPTORS:  •..■,■  -  r  .  r  s  ■  . 
radiation,  'Thrna.  r.ilii'i 
equations.  Conical  ht>  t  i  ■ '^  . 

The  geometrical  int^  r  i  i  •  ;  ••  : 
tive  energy  trans  I'-r  x.-f  ■■  \  i 
conical  configurations.  A  r  ■■ 
■-Illation  was  carried  out  tor 
•ransfer  to  a  centrally  locat 
at  the  plane  of  iit-rs^-.tinn 
cones.   (Author 


Ao-285  674      Div.   25.  4 
vTISTM/TCC)  OTS  price  $2.f>0 


■ '  .  )  »  !  1 0  d  y 
;  n  t  '•  J  ra  1 


f  11,1- 
.1  r  1  o  u  s 


r  .1  1  1  H  ' 


'  r  '.J  V 


1  r  -  ■•  ;  1  ■■   .  "  s  •  ,   .  r   T'-  h  .  , 


I'  1  t  I  ^  I  J  r  J  ",  .   1'  H  . 


104 


SOME 
by  K 


a 

\M) 

..•  r  J 


I 


|1\UHATED  FOUMATE.S  -r  (  .i  •  • 

II.  F  1  i  ppcn  audi.  A  .  i  i  i  '•<! 
illus.  2C  refs.  (Technical  rept 
Contract  Nonr-7b0C5.  Proj.  NR  Cie-^'") 

Unclassified  report 


no.     12) 


DESCKIPTOliS:       "Copper    compounds.     'Manganese 
compounds.     'Formates,     ''iagnetir     su  s  c  ep  t  i  h  i  !  i  t  .v  . 
Hydrates.     Low    temperature    res.ir.h,     Silt-, 
Single    crystals.     Ferromagnetic    materials, 
Magnetic    moments.     Audiofrequency 
Test    methods. 


laductance. 


The    magnetic     susceptibil 
,ens    of    Cu,:iCOi)2..;ll20, 
Ml)    HC02J2.2II.''0    wer.'    meas 
frequency    mutual     inducta 
and    ...  -    K    .ind    from     .  4    to 
lures.    CuJICO.:/;;.  21120    an 
Curie-Weiss    behavior    whi 
down    significantly    in    th 
(eplibility    of    Cu  i.  IICO:' )  ."J 
nounred    peak    at     1o.8    K    a 
slant     below    4.2    K.       The 
single    crystal    Cu(IIC0<;)2 
the    monoclinic    axes    in    t 
terva Is.       The    possibilit 
■eakly    f  <•  r  roraagnet  i  c    bel 
as    is    the    unusual     indire 
Cul,**)    moments    via    forma 


ities    of    powdered    speri- 
Cu;HC0  2 '^.liro.     anrt 


u  r e d  by  an  i 
nee    method    \> 

OK.     At  ;i 

d  Mn;HC02;^. 
ch.  however, 
e  He  region. 
.4II..0  rises 


c  1 

t„,-n         .  ■> 
t  emp'   r  ,1- 
ll.,0    -xr;  I  I   1  I 
breaks 
The    sus- 
to    a    pro- 


nd    i  s    esienlia  1 1 y    con- 
susceptibilities    of 
.-1120    were    nea.sur-'d    along 
he    sam^    teraperalure     i  n- 
y    o.  f    this     salt    he  coming 
ow"'. ?    K    is    considered 
rt     exchange    coupling    of 
te    groups.        ^ Author; 


AD-..?5    o75  Div.       25.     15 

(TISTP  TL)    OTS    price    |2.6C 


SICNAl  S. 
by    Vi  ct  or 

(Engineering    rept 

'Contract  DA  3t-C-">-sc- 


Mount  ni  n  View,  Calif 
«  ref s . 


Elect  roni r  Defense  Labs 

SCATTERERf..  AND  STATISTICS. 
Twerskv.   -'  June  62,  " 8p . 
no   EDL-E''^)       1 

.  O  "  ,^  <"!  r>  >  I 

Lnc  1  .^  ^  1  'i  '  ''  r 


•p  f  r  I 


S'  1- 


DESCHIPTORS:   'Statistical  funrt,  n^ 
tiMiral  distribution.  'Complex  nuirlr-, 
•Gases   'Spheres.  'Microwaves,  'Sraitering, 
Signali.  Time.  Analysis  of  variance.  Vector 
analysis.  Microwaves.  Configurations.  Sheets. 
Integral  equations.  Intensity.  Excitation, 
Phase  studies. 

r 

The    analvsis    considers    an    ensemble    of    complex 
numbers     (a    set     of    signals     in    time,     the    field 
scattered    by    different     configurations    of 
scat.erers,    etc     J     and    obtains    relations    among 
various     •average-     functions    that    may    be    defined 
for    such    an    ensemble.       Direct     relations     be- 
tween    the    various     statistical     functions    and    the 
fundamental     parameters     of    the    scattering    problem 
are    established.       The    results     facilitate 
inverting    measured    data    in    obtain    the    values     of 
the    fundamental     parameters 


AD-285    7ec 

;tistp  WH' 


OTS 


Div. 
price 


2S,    8 


I nsi .     of 


Research    Lab.     of    Electronics,    Mass 

Tech..  Cambridge.  „^.„. 

MAGNETOHYDRODYNAHirS  AND  ENERGY  CONVERSION. 

Technical  status  rept.  no.  -  for  period  ending 

31  Mav  62, 

15  June  62,  2  p.  incl.  illus     r.fs. 

(Contract     AF    ??(616)7624^ 

Inr 1  ass  I f i  Pd    report 


DESCRIPTORS:  M.iy  net  oh  yd  r  od  yn  ami  t  s  ,     'Plasma 

physics       'Plasma    jeis,    'Perturbation    theory, 
•Flames.     'Electric     fields.     'E 1 ec t r onagn et 1 c 
fields     "vector    analysis.    Special    functions. 
Bessel     functions.    Differential     equations. 

The    model    used    for    the    device    consists    of    a    jet 
of    plasma    of    low    conriuciivity    at    ground    potential 


PHYSICS  -  Division 


v^hirl,     travels     rilnp.i     ih,-     .  x  1  t-     of    a     rylindrical 
rnn.tiirlor    wilt;     .i     vnl.,ujf     V    with     respect     to    the 
,,,,  Sn.Tll     surf.M-.'     p.T  •  urt),-it  1  on?     nre     assurtied     in 


t  h  1 
i!  11  r 
b  1  n  .1  t   1  (  ^  n  s 


,n;,lysif.        1-     '  '  '■     •■xperinen'      they     nre     in- 
,.  1  ,.;.  .  r  1  r  ,  .  1  V     !i\      ov  r  1  1  1  ,11  or-:inp  1  1  f  1  er     r  np- 
^  ., ,      .,  y  ,      •  ,.  rr  1  r.  a  I  ed     in     snnll     sphiTir.-il 


f  r  •  r  nd  e  s 


All  1  !;  (ir  , 


T  1  STI'     Fi:  ,     0Tb     pr  1  .  ..     ^  '  .  '  0 

.■    I  ,,:-|i  r  )  d(|.-    !(.■  -  V  ,1  rrh     i  al. 


hrdf  or>i 


Air     I  nr. 

V.l  vv 

A     Khl,UiV:MIC     I'AHAUOX 

bv     h        V.     11.  .van.     Jul     ■   .   ,     ..p.      inr  1  .      illus.  ref. 

,AKCHi.    •  •  -:  •      . 

Lni-  1  a  s  s  1  !  1  'Mi     f-p"  r  t 

bl>(M:  1  PTdKS  :  M.-lativil.s     tln-cjrv. 

A     lenith      .■  n  n  I  r  ,j  c  t  1  o  n     p  a  r  a  <1  u  x      1  ri  v  o  1  \  1  n  ■,  1     a     pulsed 
f  ore  e     t  r  an -i  wr  >•■     to     the     motion     u  f     a     r  a  .' 1  ri  i  \ 
movm.)    .,h.  -t     i>     .iis.a^sed.        Intere.tin.,    distor- 
tion    ."-ff.-rts     due     to     the     ambiyuit^     "1      ^imul- 
taneitv     ar-     .■xanme.i     ;in  d     renark-     ar-     -a.ie     com- 
C.T'iMi^J      •rl.lig'      bodies      in      specia.      r  e  !    ,  t   1  V  1  t  ^  . 
.Author, 


Ail-.  -■-     "O.-,  11  IV 

T  :  >ri'     Vh       I'Tb    p  r  1  r  . 


'5.    15 
.  oO 


r  c  h     labs. 


Bedford 


Air     Force    ('  atnhr  i  dye     Ke 

KEi'aTIVI.-^TIC     FOHVIIFATIUN     ok    THE     STOKES    UHEKATOKS, 

l,^     A.     Kahan.        .1  u  1  y    r,^,     .  'p        inr  1        illus.      tables, 

1  rfs  AFCUL-'  ?.-)(:}) 

Inrlassified     report 


DESfRIPTOHS: 
Malhematirs 

Mat  h  e  n  a  t  i  is 


•Quantum    -^  e  r  h  a  n  1  r  s  ,      •'()  p  e  r  a  t  0  r  s 
M  a  t  r  1  X  "  a  1  .)  e  b  r  a  ,     T  r  a  n  s  1  n  r  i"  a  t  1  o  n 
I'  0  1  a  r  1  /  a  I  1  "  n  . 


The     classical     an.t     .luartum     mechar.  ira:      f  0  r -^u  1  a  t  1  0  n 
o'      the     four     Stokes     parameters     ar-      r-we,,..,].        hrotr, 
,ne     Dirac     ..     X     ..     -latrix    a  1  ,j  e  b  r  a         levioped     iTom 
the     CO  van  ant     relativist  le     f  o  rr  a  1  a  t  1  n  n     of     .juan- 
tur.    mechanics,     an     a.lditinnal        •      operators     are 


derived.         The 
c  ,i  s  r     of     a     Ire 


1  p  e  r  a  t  o  r  s     a  r 


0     evaluated     tor     the 


Aut  hor 


^Q_, 0-027  Uiv  25 

ri  SIP    FK       OTS    price     $'  . 1C 

K     rei,,n    Tech       Div     ,     Air    Force     Systems    Command 
Wri  qbi'-Pat  •  erson     Al  r     I  orce     Base,     Ohi  o. 
MKIIAMIS       COlFKrilliN    <'i      ARTKLhS 
Trans,     no        FTD-TT 

Me  k  h  H  n 1  k  a  , 


.Mine     •  .         ..  p 

Sborn  Ik     St  :it  ev  ,     Moscoi*  ,     Obor  on<i  1 


fro-. 


:     PP 


,1  n  rt 


In  c  1  a  s  s  1  f  1  e<1     repor  • 
UKSCIIIPTOKS:        '  Mech.mi  cs  ,     Scien'ific     r  e  ,,  o  r  •  s 


AD-23:;    ?.':'  Ui  V  .       25 

(Tl  STP    MS       I  T.^    pi  1  >  e    .;'  .  1C 

p„rei   1;      ;■■.'..     l)i\.,      \ir     Fore-     S>ster,s     Conrand, 

h  r  1   ih  t  -i'.i  t  !  e  r  soil      ;  I  r     1  o  n  e     !',  ;is,.  ,     dhi  1  o 

P        X        ;   Lpi.l,L\      \Ml    T1F     1    Ul  ST     I'HOHl   FVS    i.l      -.ICDF-N 

PM  1  .s  1  (    ^  , 

by     I         Ko  ro  .  ,\  .  .■  lire  ,         ) 

XX--      -  ■  :'  10"     i'  ra'.  da  ,      p  . 

I  nc  :  a  -  s 


T  rail  -        no  ,      FTI) 
.     V  ,1  r 
1  :  1  e,:     r.po  V  t 


1)1. SI   1;  ;  i'ToUS:  1"'  V  ^l  •■  s  ,        I.  I  ■c:  ro.-,,.)'!ot  1  , 

111,    or  s,  K  :  ■   '    ;   ro'-.l.r.et   M       «.i\es,      .'sp.j.   •■      llijhl, 

I  SSK  ,     1.  1  .th  I  ,      Pr.   -  s  ure.  ^ 


105 


Ision  25  -  PHYSICS 

TliTP  KH  VT'^    i>r  i  ■   r     i'  .bO 

Kor-ijn  T.-h.  Jiv..  Air  Force  Systeds  Cuaadn<l, 
*  r  1  g  h  ' -H  d  t  '  ••  r  ^  J  n  Air  -  irc*"  (!«»••,  Ohio. 

.:riHATios->  Of  \   M>.rAr:-.(",  disk  of  constant 
T't :  I  Ks  t.^i  * ;  :■'  v  an  ,..•5, 

t.  .  i   H   M.ipp.v    ':-  July  62.  9p.  Incl. 
■..:  -^    Tr^ni   -1,.  FTU-TT-62-737  froa 

Pri.   .Ini  H-kfijni.i  7  : 'j ,   pp.   6C1-6C8.   ">^l) 

Unclassified  report 


Ot ->'   K  :  PTO-(  ->  : 
•  T  J  r  f)  1  T  •■     !.  .  4  il  •■ 

AU-     -^        ■^....  L)  1  V 

y  1  ->r  t.   (AM      or  ■>    p  r  i 


<<>.     'Kotating    ktryrturet, 

•Tllr^.  11''    wheeli,     Vibration, 


•  9.1C 


I 


h     .     Hat  fa  . 

-    AuSi  wnr;:,   «>  i  En  i  es 


r  -p  • 


»r<>*;      Ins!.       .f     T 
HIiKuaAVt     SriDIKs 

hv     H        l'f>!iii'<n.         >!     Juljf     b<^,     C>1p 
I     )n ■  r «c  t      Ah     bl  (C5i)3C8) 

- ..  S  ^  )  1  n  r 


AKl 


I  1  I  US  .    4<.     rrf  * 
>)ssifi-rt     report 


DK  SI    KI  t'rORS  :         •«   - 

•A(jsirf)'ion.  'Oi-' 
Pr-p^r-i'ion,  T^s' 
Sjr?4r>-  prip^r'i'' 
>t  »  s  '  '^  r  '  .s  1  s  .  r  '•  rn  ;i  ■■ 
"^  -^  '*  '1  h  1  '■  k  1  s  r  t  ;  ;  *  ' 
T  "  •■   I  r  V  ,      P  '1  r   lu  s     g  : 


••'"..;>■  1   .       *  M  ,    '  r    J  »  1  Y  I*  f  , 
►•  c  •  r  I      M  .     M  J  ■-.•-.    1  1  I  , 
fquipnii-nt.     Ten     Methods, 

H<''iiii'ioa     tl  iie , 
<  ■  ^  '  •■       K  ■■  f  1  ex    k  1  jrst  roRS  , 
'«.       Mi'~--na»ical    analysts. 


«  1  ?     s  •  J  ri  I  >■ '!      in     N  " 
sjr'irp     IT'S     pisroj^ 
S.1J     <     iigh..      s-'Ts 


■  »■  s  '1  n  1  n  ' 


^  V 


I  n  •  ■ 
>'* 

V 1  ►l■ 
r  1  •■ 

D*  h  \ 

1  d  T  ; 
Id  s 

r  >•  :  -i 
f  r  -ci 
h  1  r  • 
■  4  .  "■ 
f-  '■ 
if  1 
•  1  ■• 
'   1  -n  • 

h  V?  • 
H'xp  ; 

I  ni1  u 
P  .1%  , 

Id  S   r 


00000  or     fi- 
e     'WO     ad  i  ur 

Krom    CO 

1  N  U        ;  '     »  1 
1    ■)  n      in      '   1  •■ 

^  T  r  :i  *   1    ins     * 

s  n  i  p  >•  if 
'  V  p  >■  '  (  1  h  s 
n  J  1  «  0  1  u  '  1 
^  n  '  s  V  ^  '  e  m 
•  1  1  n  •  1  -n  f  f 
'  s  i1  »■  p  ••  n  il  f-  " 
r     fir      1  r  1  •■  •' 

-  h  ..        >,»,;, 

s  J  r  f  -4  ^  ►*     t"  .  i 
f  ,  r  ^      n  ..  I  e  r  o 

1  s  '  -  n  ^  ••      if 

K  [  n  ^*  '  1  '■  ^ 
"SIS  . :  >■  s  1  r  p 
n  •^  f1  in  '  ».  r  -, 
i1  1  h  s  '1  r  p  •  1  1 
I  •■     >■  X  p  I  -I  n  I  ' 

t|      11  1 1  1  •■  r  j    1   •■ 


I-  •     SD 

V  ■.'■or 

'   I  V  r    h 

1  '  1    i  r  b*" 

'     •  ran 

•   , "     (i  .• 

►•  r  '  " 

li      . j  rt  s  c  s 

a  r  1  s  on 

■  0  n  c  1  u  rt 
N  or  bed 


•  1  ^     p  o 

■  r  ..    ad 

on     r  em 

•ion     of 

if    abs  o 

'  r  ages    w 

•ne  1  t  r    o 

.1 1  s  t  r  i  b 

"-■c  t  s    in 

) "    wf»  re 

;'     s  J  r  f 

«  1  V      f  ou 

•'  ~     fur 

^f  r e    d  I 


ind  >.'  cm  regions 

•idsorbed  nn  »     high 
glass  adsorbent, 
e t e r od y ne- bea I  method 
nt  was  placed  inside 
sai  s  s  i  on  type  it  was 
'  '  a  values  down  t  o 
•■  'fisorptions  found 

or-re  very  broad  and 
of  the  results  for 
ed  that  the  iniTersion 
state  does  not  exist. 
ri'ure  dependent.   The 

indicated  that  a 
^  i    present.   After 
)del  for  the  adsorbate- 
ssible  to  calculate  the 
sorbate  molecules  and 
perature  the  potential 

the  dipoles  was  ob- 
rption  curve  for  dif- 
as  explained  in  terms 
f  the  adsorbent,  and 
ufion  of  rflaxaiinn 

absorption  and 

investigated  and 
ace  heterogeneity, 
nd  in  adsorbed  €02 . 
induced  absorptions  in 
scussed.    (Author) 


AU--  •»■  ■*^- 

r :  sr*(  t..:  ■> 


Ui 


r- 


25,  4.  9 

-  $10,50 


Joins  'In  p  «  1  n  ,       !  1  1  I  i  mo  re  .  Xd. 

i.As--^   (r  Ai  h  P-ir.M  V(..N  A, 

hy  Hi.  'in  r(  m  j  •■  r  ^  .    \pr  ^2,  I39p.  incl.  illus. 

t  J  I;  ••  ^  .    ^  r  '•  f  ^  . 

Al-ij^i^-  Unclassified  report 

l)f^<  H'.VT'i'l^:        'Surfaces.  "Solids,  "(iases, 
•Ai-,orp'ion,  sirfacf-  properties.  Lattices, 
".  iniinj,   iin.^ion.  Frirtion,  Metals,  A  tons, 
i<o.-..-s.  r  :  .1 1  i     nrtchanics,  Theory,  Kicro- 

1   I  p  •■  1  .   I  o  n  I'  e  r  !■  n  ,:  (."  S  . 


(on'  H  n  *  s  ; 

H  1  ■>  '.  I  r  1  ■  i  :  p- 


■ctive  and  orientation 


Fluid  mechanics,  surface  r>>u./nnfss 
Viewing  the  surface 

Field  ion  microscope 
Surface  lattice  perfection  and  sviT-'r* 
Surface  layers 

Interaction  of  metal  $urfac>  -m-    -v 

definition  of  various  surface  ;j.rv. 

chemlsorbed  layer,  physisorbed  .  i j r : ^ _ 

cove.rage  of  physisorbed  layers 
Gas  state  and  flow  instahi!tt> 
Energy  cob  s  iderat  i  ons  in  j  <i  s  -  %  .j  r  f  ac  e  i 

Energy  relationships  in   ■■  •—  ^  rplio 

physlsorption 
Accommodation  coefficirr- 

Momentua  transfer,  entr;.  :  riis.'.'r 
Relative  masses  and  molecular  itructur 

on  the  theraal  energy  ac coamodat io 
So  lid- solid  adhesion 


n  I  f  r  ^  I 
n  J  n  d 


lions 


e  .f  f 
C  <)  •;  I  1 


II  1  f  n  I 


AD-J85  851      DlT.   25 
(TISTP  TB)  OTS  price  I'^'.IO 

Electronic  Systems  lab.,  Mass.  Inst,  of  Tech., 
C  ambr  i  dge . 

A  TIME  SHAKING  SYSTEM  FOR  THE  POP-'  rOMPITER, 
by  John  E.  Yatet.  June  *  2 ,  *'p.  incl.  flliK 
tablet  (Scientific  rept   no.  '^  ;  Kept   no.  ESI 

U'! 

(Contract  AF  1  <)(604} 6654} 

(AFCRL  62-519)  rncUiiified  report 

DESCRIPTORS:   •Digital  computers,  •Programming 
Scheduling. 

A  system  fo.r  time-sharing  a  PDP-'  digital  com- 
puter with  seven  typewriters,  two  paper  tape 
punches,  two  paper  tape  readers  and  two  CRT 
displays  IS  described.   The  additional  hardware 
required  for  the  system  and  the  modifications 
required  to  a  basic  POP-''  are  described  and  a 
program  is  presented  to  handle  the  monitor  or 
executive  functions  of  the  system.   A  system 
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measure  acoustic  velocity  dispersion  in  gases  are 
also  considered  briefly.   .Author; 

AU-^-'-   "  ■      Di  V  .   ^5 
TISTP  WH;  UTS  price  $2.tO 

Navy  Inderwater  Sound  Lali..  Port  Trumbull,  New 
.London,  Conn. 

"nEAK  hlELU  SOLNU  PliESSIHE  UN  SQIAKE  AND 
HECTANGILAH  PISTONS, 

by  David  T .  Porter.   :  ^  July  '  ..  ,  .p.     incl. 
1  1  i  u  s  .  tables.  '  ^     refs.   ,1 S  L  rept.  no.  i  :";  ) 
Proj.  b-f'^Z'-Cj-Z^-c.^.^ 

Inclassifi'ed  report 


DESCHIHTOUS:   "Sound,  'Pressure 
•Acoustics,  Tables,  Sonar. 


•Pistons, 


Tables  are  given  for  de 
the  surface  of  rectangu 
finitely  long  rectangul 
that  for  rectangular  pi 
wavelengths,  the  pressu 
are  separated  by  about 
are  presented  for  rautua 
tietween  square  pistons, 
computing  the  mutual  ra 
sguare  pistons,  one  can 
cular  pistons  of  eguiva 
substitution  cannot  be 
pistons,  however,  as  th 
pedance  between  two  rec 
affected  by  their  orien 
each  other.    .Author/ 


termination  of  pressure  on 
lar  pistons,  and  on  i n- 
ar  strips.   It  is  shown 
stons  with  sides  of  many 
re  peaks  on  the  piston 
one  wavelength.   (graphs 
1  radiation  impedance 
It  is  shown  that  in 
diation  impedance  between 

usually  substitute  cir- 
lent  surface  area.   This 
done  with  rectangular 
e  mutual  radiation  im- 
tangular  pistons  is 
tat  ion  with  respect  to 


TISTP  Wll 


Div. 
UTS  price 


25 
$3.00 


HAND  lorp.,  Santa  Monica, 
THE  THEHMODYNAMICS  OK  THE 
-•5^  STEM. 

bk  h.  S.  Krieger.   Sep  ^.I 
tables,   '  refs.    , Memo 
Contract  AF  /,'.»(  e  -^  I'^c 


Calif. 
CRAPHITE-CARBON 


VAPOR 


^.;,   --p.  incl.  illus. 

no.  RM-  •  •2':-PH 
,  Proj.  RAND 
I'nclassified  report 


DESCRIPTORS:   "(iraphite,  •Thermodynamics, 
•Carbon,  •High  temperature  research,  •High 
pressure  research,  •Vapors. 

Graphite  over  a  range  of  temperatures  up  to 

k  and  pressures  up  to  "OCC  atmospheres  is 
studied.   Two  sets  of  equilibrium  composition 
equations  were  used — one  representing  a  pure  gas 
phase,  the  other  a  heterogeneous  system  of  gas 
and  solid  carbon.   The  heterogeneous  chemical 
system  is  unique  in  that  it  comprises  only  one 
chemical  element.   The  mathematical  solution  of 
the  system  of  equatiijns  representing  the  hetero- 
geneous chemical  system,  therefore,  required  a 
physical  constraint  on  the  volume  associated 
with  the  conditions  of  sublimation  of  graphite. 
The  results  of  the  computational  program  are 
presented  in  both  tabular  and  graphic  form.   The 
latter  is  a  conventional  Mollier  oiagram  in  which 
specific  enthalpy  is  plotted  against  specific 
entropy,  with  cross  plots  of  temperature,  pres- 
sure, and  molecular  weight.    Author, 
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Structural  changes  induced  in  potassium  and 
sodium  azides  by  irradiation  and  theraal  fl 
sitton  Here  studied  by  observing  thermolu" 
cence  and  exo-electron  emission.  Glo«  cur 
■  ere  taken  between  -t^r,  and  ♦iuO  C,  whii>- 
exhibited  maxima  both  below  and  above  room 
teaperature.  The  details  of  the  glow  curv 
are  interpreted  on  the  basis  of  the  presen 
knowledge  of  electronic  and  decomposition 
processes  occurring  in  these  substances. 
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Preparation,  Communication  systems.  Microwave 
spectroscopy.  Ferromagnetic  materials.  Mag- 
netic properties,  Growth. 

The  ever  increasing  traffic  of  the  communications 
medium  combined  with  an  urgent  need  for  secure 
transmission  of  messages  has  directed  attention 
to  broadcasting  at  higher  frequencies.   The 
lower  range  of  the  microwave  spectrum  has  been 
intensively  exploited  during  the  last  twenty 
years.   Attention  is  now  focused  al  the  upper 
microwaveand  millimeter  wave  spectrum,  'C  to 

kilomegocycles  sec.   Before  devices  and  sys- 
tems can  be  designed  components  must  be  found 
that  can  operate  at  these  higher  frequencies. 
The  synthesis  of  a  series  of  single  crystal  hex- 
agonal ferriles  potentially  useful  in  several 
different  devices  al  microwave  and  millimeter 
wave  frequencies  is  described.   Some  of  the 
unique  intrinsic  properties  which  make  these 
crystals  applicable  al  these  frequencies  were 
measured  and  are  reported.   Several  devices 
were  constructed  and  operated  with  these  cry- 
stals.  The  experimental  results  and  potentiali- 
ties of  such  devices  are  described.    .Author. 


AU-.  ■'t  t : 
TISTP  hH 


OTS  price  |1 


60 


Army  Kesearch  Office.  Offfice  of  the  Chief, 

Research  and  Development,  hashington,  U.  C. 

THE  SIGNIFICANCE  OK  SP ECT HOSC OP IC ALLY  DETEKMINED 

PI ASMA  JET  TEMPEKATIHES, 

by  r.  (..  Roberts.   l-^fi,  "tp.  incl.  illus. 

ii'"  ref  s  . 

I  nc  1  ass  I f  led  report 

Paper  presented  at  the  1-.-  Army  Science  Confer- 
ence, :;-22  June  :  'r.2    al  the  lnited  Slates 
Military  Academy,  hesl  Point,  New  York. 

DtsCHIPTOHS:   'Plasma  jets,  'Plasma  physics, 
'Temperature,  'S pec  I ro gr ap h ic  analysis. 

The  concepts  of  temperature  utilized  in  plasma 
physics  are  explained  in  a  s era i -qu a  1  i t a t i ve 
manner.   The  laws  which  govern  the  emitted  radia- 
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The  intensive  laser  development  is  based  on  a 
consideration  of  Schwalow  and  Townes  who 
determined  that  optical  stimulation  could  occur 
when  the  difference  in  energy  states  exceeded 
a  certain  minimum  value.   The  outpu-t  develops 
through  emission  as  the  population  of  a  higher 
energy  slate  is  stimulated  to  return  to  the 
ground  level.   The  condition  of  oscillation  is 
controlled  by  reflectivity  of  cavity  ends, 
the  temperature  and  the  effective  volume.   The 
modification  of  the  ')    by  chaages  in. reflectivity 
during  laser  stimulation  permits  operation  in 
a  single  pulse  having  a  peak  power  more  than 
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segment,  and  a  semi-cubical  parabola.    (Author; 
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An  experimental  study  was  made  of  the  heat  trans- 
fer of  a  ijas-turbine  blade  in  a  flat  profile  lat- 
tice with  the  maximum  M  number  at  the  output  of 
the  lattice  being  M  =  L  .  '  ;: .    .Author^ 
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DESCRIPTOHb:   • X  rays,  Scattering,  Particles. 
Surface  properties,  Bibliography. 

A  survey  of  literature  pertaining  to  small  angle 
and  loi«  angle  x-ray  scattering  emphasizing  stud- 
ies of  particle  size  and  determination  of  surface 
areas  is  given  which  supplements  and  extends  the 
one  included  in  (iuinier.  A,  and  Fournet,  G. 

small-Angle  Scattering  of  X-Rays   New  York, 
»»ilev,  "-::,'  to  the  year  '  •(  •  .   Citations  are 
arranged  alphabetically  by  author.    ^Author, 
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DESCRIPTORS:  •Convection,  •Heat  transf-r 
•Gases.  •Thermal  conduc t i "  1 1 y  ,  •Heat  e%i  ^ 
•Atomi lat ion,  USSR. 
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A  method  is  described  for  intensifying  cony 
heat  transfer  from  a  gas  to  the  healing  sur 
by  introducing  into  the  gaseous  mixture  an 
atomized  intermediate  liquid  hea t- t ran s f e r 
The  results  of  preliminary  experimental  stu 
of  the. aerodynamic s  and  heat  transfer  of  d 
phase  gas-li<iuid  heat-transfer  agent  are 
presented.   (Author) 
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DESCRIPTORS:   'Heat  transfer.  'Sheets.  'Super- 
aerodynamic  s  .  Muld  flow,  Convection,  M.  h  r  , -.- 
ber,  Reynold*  number.  Differential  e.jujti  n. 
Friction. 

The  problem  of  the  heat  transfer  between  .i  vrti- 
cal  plate  and  a  rarefied  gas  in  viscous  an. I  r-  - 
lecu  1  ar-v  I  scou  s  regimes  is  presented.   Thi-  t -- •■  - 
retical  solution  to  the  problem  is  compar-i  »  i  •■  i 
the  experimental  results  of  the  author.   Aulhur, 
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by  ■,  P.  Vanyukov  and  V.  I.  Isayenko. 
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DESCRIPTORS:   'Wire.  •Detonation.  Luminescence. 

Nith  tke  aid  of  an  electron-optical  scann.r  -. -^  • 
development  of  luminescence  and  cloud  of  IuItii- 
tion  products  originating  during  the  f u  1  m i "  1 1  i  ' 
of  wires  was  investigated.   Established  w.tr  i»r- 
tain  laws  governing  the  rale  of  expansion  of  the 
luminous  channel  and  cloud  of  fulminatlon  prod- 
ucts, as  well  as  the  localization  of  the  zone  of 
luminescence.   .Author} 
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Inc  1  ass  1  f  led    repor  t 

DESCRIPTORS:       'Metal     films,     'ti.-.tin     Iridges, 
Thin     films,     Platinum,    Gold,     Iron       Nuk-I. 
Aluminum,     Glass,    Beryllium    compounds       i-rnn. 
materials.    Resistance,    Heat,    Oxides,     ;.-[.!.,- 
ture    sensitive    elements.     Infrared     r s  :  1  a t  1  ,  n  . 
Wire.    Weasurement  .    Electric    detonaici,    Uts.-jn, 
Heal    transfer,    Teaperature. 
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behavior  of  electrically  pulsed  raetai 
substrates  of  high  thermal  conductiv. 
purpose  IS  to  investigate  the  |i>'ridiiu 
film  when  it  is  elect  rirally  h  »■  1 1  .  d  h 
pk)sical  contact  »  :  ;  ^  1  '•  1'  ■  i*.  1 
the  object  is  lo  s  t  jI)  '  '  '■  \  .*  t  :.<'..  ••  p 
ind  to  develop  a  manufacturing  ,  i  »■  s 
processes  for  applyimj  a  Irid.ji  ■^  .  .i  i  1 
to  a  ceramic  surfd-'-  «  1  1  i  ''•  i-'iuii. 
contact.        'Author 
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UtbrKlPTOKS:   'Ionization,  ♦(Jas  discharges, 
'Dis charge  tubes.  Cesium,  Potassium,  Vapors. 
Helium,  tlf-rtrons,  Ions,  Magnetohydrodynamics. 

Hoiults  of  tv»o  groups  of  experiments  performed  in 
ruld  cathode  lesiura  diodes  are  given.   The  first 
group  of  experiments  covered  c  e  .s  1  um-he  1  1  urn  dis- 
ihary.-  phenomena  in  a  diode  configuration  and 
wrr,-  made  to  verify  iheor.-tital  non-equilibrium 
loniepts  and  formulations.   The  second  group  of 
ixp'Timents  covered  purt-  ce.Mum  discharges  in  a 
similar  geomelry  and  n  e  r .?  conducted  to  answer 
que.- lions  concerning  plasma  conductivity,  uniform- 
it^  of  discharge,  and  gradients  produced  in  the 
positive  column  and  the  effect  of  wall  conduction 
on  thr  discharge.   In  the  first  case,  it  was  pos- 
^  1  1,  ;  ,.  to  vmfy  experimentally  the  theoretical 
work  by  showing  Ihal  no n-e qu 1 1 1 b r i u m  phenomena 
did  rxisl  in  select  cesium- helium  mixtures  at 
larr.M,  I  densities  of  --'        anper-,  per  sq  cm  and 
that  the  experimental  data  closely  matched  the 
theoretical  curve  ^^hlch  represented  values  opaque 
iM  re-onanco  radiation.   For  the  pure  cesium  case, 
the  rxperinental  data  c  h  .■  c  k  e  d  within  a  factor  of 
two  for  fullN  loni/ed  rondition.   l-oss  of  cesium 
to  the  walls  of  the  container  pr.- vented  accumula- 
. lon  of  data  above  '    ■  >     to  the  "•  th. cu  cm. 
At  a  .  esi ur  densi  t>  of  •    ■  x  '   to  the  '•  th  cu 
r  n  It  IS  shown  that  electrons  having  energies  of 
,t,.^  irder  of   .  ■  -■  ov  must  exist  compared  to  gas 
I  or.po  rat  u  re  to  be  consistent  with  exp  f  r  1  ne  n  t  a  1 
data.    Author, 


TlbTP  Ah 


Div. 

OTS  pric 


25.  15 
J2.60 


Harvard  1.  Div.  of  Engineering  and  .Applied 
I'h  s  s  1  c  s  ,  Cambridge.  Mass. 

uNTIIt     'HtST'     KIHST-OKDEK    LIShAli    SHELL    THEOIO 
bv     liernard    Hudiansky    and    .!  .     Lyell     Sanders, 
,-,;.  p       .^.     -.p.     ■•    refs.       Technical     rept.     no. 

(  untracl     Nonr-18ccu.-, 

Inclassified  report 


Jr. 


UE.St  Kl  PTOliS:   *  E  1  a  s  t  1  c  shells, 
'Stresses,  '"Tensor  analysis. 


"Deformation, 


linear  theory  of  Ihin  elastic  shells 
A  set  of  equations  that  uniquely  em- 
bod\  lerlain  clearly  desirable  characteristics 
IS  derived.   .Author, 
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locKheed  Aircralt  Corp.,  Sunnyva 

A  ;,1i>lEMATlC  ANALYSIS  KOH  SHELLS 

*  1  111  NONSiMMETKlC  LOADS. 

technical  report  on  Vathematics, 

I  y  (    K.   Steele.  June  '  :,  .p.     rets  .   Kepi 

no.  '-■  -c^-:8, 
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solution 
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1   IS  known  that  the  genera 

of  revolution  with  loads  ol  sjllicienliy 
.uw  circumferential  variation  is  adequately 
pproximaled  bv  a  linear  combination  ol  the 
embrane,  inextensional,  and  edge  ellect  solu- 
llowever,  a  systematic  technique  lor 


steep 


ions.    -. 

va.ualing  the  arbitrary  constants  lor  each 
ariTonic  of  loading  from  the  boundary  conditions 
as  tie  en  lacking.   The  solutions, 
articular  solutions  for  surface 
era ture  effects,  the 
embrane  solutions, 
,,r  the  inextensiona 
n  what  ray  be  their 


including  the 
oad  s  and  t  em- 
deforraations  for  the 
and  the  curvature  changes 
defor ration,  are  presented 
simplest  f  0  r  F.  for  the  shell 
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s^K.  t  --c  I  rol  ys  I  s  ,  Crystal 
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r,',i".-i     in    dispf-rsed     form    by 
l.)recipil(»tion,     were    studied.       Lnit 
true    crystal     structure,     i.e., 
dinensions     of    single    crystal*). 
iii5'ortian     were    determined. 
,  .  ;     n  ■  -  .  s  f    >    values,     the 

rd^     »l^      .s'-i'.       The    advantage 

^ s     that     It     iiakes     i  I     pos- 

,    ^,,...     "    int-    r-ff^ct     of    several     experi- 
,,     fir'    ;r<     «hich     otherwise    could    not     readily 
,i,-.  ,.  r,  I  n -d  Kuriher'fl     r  <■       the    method     requires 

V      m^     x-THv     photoqri  ;"      'r     each     sample 

K('      in'     ',1     ..-re    used    as     standards     for 
4^,<     p,i-     r        '     .'f-gions     of    the    system.       The 
r,  s  •   inces     u  <  ■•  •     <-     standards    were    ground    and 

r,np(l     in     "        I        .         C.     The    mixture    of    the    stan- 
r.1     suh^'in     •     «ith     the    sample    was     charged     into 
-Iiuiiid     ci.illary    and    analyied    under     rotation 
neans      if    i   u - i  r r  i d i a t  1  on     in     a     standard    powder 
•lilurji-i.     ,-n..mher     (r     •     28.''    mm:.       The     roent- 
nigruBS     m-r--     :> "        ^metrically    evaluated     on     a 
iss    -Bi^rophDtom.-ter.     (Author, 
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(Trans,     from    Coher-hc      ind    Beam    Uirr- 
an    optical    Ruby    us .  i  .  i  <  i  or  .       Zh^mdi 
■esial'noy     1     leorellch.'slioy     fi.'i«i      . 

349.     1962; 

I'n  c  1  .1  s  s  :  f  1  '-i!     r  '■  p  1)  r  t 


r.fs. 

I  1  V  1  t  y       -  I 

'■  R  ^  p  '■  r   1  — 


DESCRIPT    ->  :        Mas. 
Crystal     st  r.ijre. 
Focusing,    Opt  lid : 


r  s  . 

H  d  b  y 


•(  ry  s  I 

,  D  i  f  f : 


The  relationship  between  co^  r' 
directivity   f  i  r  j  (» v  !  ^  s  e  r  «  i 
wa  s  shown  t  ■•  j  i  r  id  i  d  i  i  n  ;■  u  :  s  ■  s  .;  . 
occur  simullan.'ously  ovr  t"-    nt 
area  of  ih.-  crystal.   It  oi^  s'  .<■ 
pulses  always  occur  s  imu  1  t  an '•  ■  .  ^ 
regions  of  the  crystal,  though  i'- 
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PROOrCTION  OK  ACOISTIC  WAVES  AS  A  sts  i:  l^ 

Rh  BREAKDOWN  OK  GASES  AN  EX  PER  1  »»K  N  :  Al   SIIU>. 

by  ■.  Roux.   Aug  <■>.'.  ' "  p.  i  "  <"  1   ii.us.  idt.le 

25  refs.  (Technical  rept.  no.     O 

(Contract  OA  36-03'>-»c-''83  1  3) 

Unelass i f i ed  report 

DESCHIPTORSi  -Plasma  physics,  •*  ■  »iv.v. 
Cases,  Acoustic*.  Plasma  osc i 1 1 t i  i on s .  Llec 
trons.  Ions.  Theory.  Mathematical  analysis, 
Pr opagat  t  on . 

The  delayed  propagntlon  of  longitudinal 
the  afterglow  of  a  weakly  ionised  plasm 
by  a  1  mu  s,  high  power,  RK  pulse  at  a 
of  }'  <'  '     He  was  investigated.   The  resul 
that  the  waves  are  excited  during  the  b 
of  the  gas  and  exhibit  two  diferent  ge 
These  waves  can  be  located  In  s 
•  eans  of  a  phot  omu  1 1  i  p  1 1  er  or  ■>  stpar' 
wave  system,  from  the  perturbation  th-\ 
in  the  light  radiated  by  the  plasma  m 
density  of  the  electrons    The  resul'^ 
only  the  type  of  the  gas  and  the  temper 
the  electrons  have  a  decisive  influence 
propagation  velocity  of  these  waves.   F' 
mixture  of  gases.  In  which  the  naiur'- 
can  be  changed  as  n  result  of  cha: 
by  selectively  heating  the  electr     ;.» 
pagation  velocity  of  the  detected  wawv 
altered  or  controlle<i.  In  the  mixtur-- 
the  results  are  ^«  nuantitative  agre.-' 
In  the  heating  experiment  in  qualit.i'i^ 
ment  with  the  theoretically  predlctei"  ;i 
velocity  of  a  pseudo-sound  wave.   Krun. 
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DESCRIPTORS:       'Gas    discharges.     •  v  1 1  i  ,  ..  ^  ^  e  s  , 
*D  1 s soc 1  at  ion ,     •Recombination     reactions,     •Gas 
ionization,     "Photon    bombardment,     •Probability. 
•Electrons,    Plasma    physics.     Iodine.   | 

ectron    decay     rates     in    the    afterglow    of    a    rii  n- 
•J»e   discharge     in     iodine    vapor    are    studied, 
•ectron    attachment     is    shown    to    be    the    dorrin^it 
"ectron     loss    process,     and    the    measured    attuh- 
•ent    cross     section     is     found    to    be    Sa    =     1.  ■    ^ 

lo    the    -Itth    power    sq    cm     is     not     sufficient     to 

roduce    a    measurable    amount    of    ph o t odet ac hme n t , 
""ich    permits     an     upper     limit    of    Sd    <    <i    x     IT     to 

ie    -Tlh    power    sq    cm     to    be    established     for     the 
"otode I ac hme n t     cross     section.  Author) 
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■assi'larr    Polytechnic     Inst..     Troy.     N       \ 
■KtS.i    PROPAGATION     IN    NON-LINLAH     V  ISCOl  1   AS!  If 
«*TtHIAI.S:     INLOAUING    CYCLE. 

>    Edward    J.     Mtrcado.        1 .;    Sep    t." .     3'^p<     incl. 
•lys.      '    refs.     (Technical     rept.     no.     ^) 
rontract    UA     ■    -1  1  f.-509-ORD-l  009; 

Unci  ass  i  f ied    report 


DLSt  li  I  PTOHS:        »Str.'sses,     "Sulids,     M.'tals, 
LiLidinij,     elasticity,     V  i  .s  c  o  s  i  t  y  ,     Deformation.^ 
hav     transmission,     Shock    wavi'S,     Propagation, 
Ihiiiry,     Ma  t  h  ima  t  i  c  a  1     analysis       D  i  f  f  e  r  i- n  t  i  a  1 
••quail  ons.      Integral     i-nuations.     Programming. 

^  I  r  f  >,  s     propagation     in     a     nonlinear     v  i  s  c  or  1  a  .s  I  i  c 
rna  t '■  r  1  a  1      is     analyz.'d     for     t  h  !■     unloading    portion 
.f     a     rompli-tf     s  I  r  r  s  s- s  t  ra  i  n     cycle.        T  h  >■     loading 
pron  ss     is     the     sjbji'Ct     of     a     previous     ri-port. 
1  h  e     ■   las  tic     unloading     llieory    developed     by 
Malv'rn     i  .s     reviened     and     I'x  tended     to     include 
sins  s- strain     laws     nilh     nonlin'-ar     unloading. 
Numerical     lechniijues     for     solution     are     outlined 
for     liolh     infinitesimal     .i  n  d     finite     strain 
t  [1 '  o  r  1  e  s  .  Author 
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h*     B.     *\&nm  July    f'2,     .p  .  .,     ,      ,  ^ , 

Contrar..     W     '^    •        '  ••*     -^n.l    W    i'^'.    «»         i    ) 
\M)SH-.  '  nrlasslfieil     report 

DtSCmPTOKS:  Uolrru  lai*    siriirlur"-.     •Molecular 

rotation       Mnelastie    »r»llerin.j.    P.-rl  urbaT  i  on 
lh.-orv.     Relaxation     time.    Different  ml     e.)ya- 
tions.    Dynamics,    «ai  h.-«at  i  ra  I     Analysis 
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r ISTP  TL;     OTS    pr 1 < .     «. 

\  1  r(ii  n  I  a    I  Ch  a  r  I  ol  i  <•  »  v  i  M  •• 
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DESCRIPTOKS:   'Crystals.  •Crystal  struciure. 
Surface   Siabiliiv..  Th^  r«»«1 :  n  .m  i  c  s  .  Su  r  f  a  c- 
tension!  Stresses.  Tensor  analysis,  functions. 
Partial  d  i  f  f  e  ren  t  i  .1^  equations.  Phase  studies 

;  rrystal  surface  arbitrarily  •rieaied  is  not 
necessarily  stable    For  some  or  i  en  I  a  t  I  o«  s  .  I  h  .• 
crystal  surface  breaks  up  into  a  structure  con- 
taining several  neK  orientations,  which  miyht  b- 
called  surface  phages    A  t  he  rit-od  vn.imi  ca  I  tr.-.t- 
ment   is  pres.-ntei).  to  (Irtermine  the  conditions 
under  -hich  this  happens,  which  follows  exaciU 

the  same  lines  as  the  theory  of  .itlbriun  of 

volume  phases.    It  shows  t  h  r,  t  the  equilibrium 
surface  structure  for  a^.nren  n  ve  rage  or  i  en  t  .  t  ,  on 
Mill  contain  one.  two  or  three  orientations 

surface  phases   Hepenrting  on  the  number  of 
points  a  tan.jent  plane  touches  the  surface  bet... 
representing  the  surface  tension,  per  unit  area 

I  a  reference  surf  ice,  as  a  r..nrtinn  of  orien- 
'  .1 1  I  on    (Author 
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SItl.IIJiK  (CAT  ION. 

by    M      A      Tiller.       1    June    (,? .^    l-'.p       i«c 

2?    r.fs  (Scienlifir    paper    n...     >.- »2*,- 11  ♦-?♦-> 

(Conlracl    AK    .,  •(  ♦ii»»>  ll'^  '/ 

I'nclass  i  f  i>  tl    report 

DtSI  HIPTUKS:  Solids.     'Solnl    state    physics. 

"Crystals.     Nutleation.     latlics       Crystal     strwc- 
lure.     (;rowth.     Silicon,     t.rnanium.    Temperature, 
Th.rm.il     stresses.     V|..|ecul.s       Nuclei 
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TYfO    labs.       Inc.,    Ualtham,    ^aft. 

THE    THAVni  IM.    SOM  KNT    1^rTIH»D    OK    IHYSTAI     CHdNTII. 

r.    ^'■,    '^ay-l  i  Aug    '  ?, 
0.    Axelrod,    and    A.     I. 

() .     i  I  1  u  I . 


fjuarterl)     rept.     no. 


b\  %.  tie  inile  in. 
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DESt'Hl  ITORS:       "Irvslals,     T.alliun    compounds. 
-Arsenides,    (.allium,    ihemical     impurities. 
Solvent     action,    Test    methods,    /one    melting. 
Silicon    compounds,     tarhldes.     rhromium, 
Silicon.     Vapor    plating.    Wetting    agents. 
Polymers.     <irowth'. 

In    an    effort     to    achieve    a    better    unders  t  and  I  n  .j 
of     the    mechanism    of     the    Travelling    Solvent 
Method    and     Its     use    for    producing    p-n     )iinctions. 
the    system    l.a-tiaAs    was     investigated    further, 
N«rk    was    carried    out     in    the    following    areasi 
(1)     Ca-CaAs     System     fp-n     junction     formation     b> 
solvent    doping;    electrical    characterization 
of    p-n    junctions;    and    study    of    »one    movement 
as    a    function    of    lone    thickness    and    of    A-face'H- 
faee    orientation      and    (P,     SIC    (the    ir-si*     sxstew 
ta     improve    netting    and    aone    passing;    and    Initial 
studies    of    the    Sl-Sir    ivstea    using    vapor- 
deposited    Si    .       (Author' 
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Massarkuselts     last,    of    Tech..    Cambridge. 

MAGNETIC      STIUIES    til      IRKAUIATEl)    HEMATITE    CRVSrAl.S. 

Annual  summjry  rept . . 

by  Robert  E   Og i I v » e    :.  Sep  •   ,   ^p.  in«l. 

illus.  '   refs. 

'Contract  Nonr-  -^i'.  «i,  Proj.  NK  (.:--■ 

I  nc  I  a !>»i  fi«d  report 

DtSCRIPTDKS:   -Kerrom.ignei  ism.  'Single  .rys- 
tals  .Helal lurgyy .  "Iron.   Ores.  X  rays. 
Heasuremenl.  lattices.  Hagnetl.   fields. 

The  role  of  radiation-induced  defecli  on  the 
f erromjgnel Ic  component  in  hematite  was  in- 
vent i  gal  <d  .   \-ra)  studies  including  kossel 
line  pjtlerns  are  being  carried  out  in  con- 
junrtioa  with  the  laagnetic  measurements   .Author 

M»-  :  i;  1 1 .   2, 

ilSiV«"«   OTS  prieo  .{10.50 

Microwave  Research  Inst..  Polytechnic  Inst,  of 

Hrookl>  B.     \.    \  .  
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b>    Joseph    llongiorno.       '     Sep    '2.       2-p-     <"<•'• 
il  lus.  Ilepl.     no.     PUniHI--        ■-•  2 

(on  tract    I)  \         -v  >-0RD-2' i' 

VKOI)    reut .     no.    22-  •*.  1  * 

Inc la  ssi  fieri     report 

DFSfKIPfOKS:       ofoitrol     s\stems.     te«dback.     <  o-- 
puicrs      Design.     Vn.l^sis.    Stabilit>.    De.igion 
making       (unctions.     Electronic     circuits.     Theorv. 
\utomaiic    pilots.     Servo    sstrns.    Diflerential 
equations.     Xnalog    rompuier. 


\  u t oma  t  I c , 


\  unified  and  basic  iheoi-v  for  adaptive  systems 
HIS  developed.   fhe  analMical  tools  applicable 
in  the  ..nalvses  and  design  of  adaptive  co.ilrol 
svstems  were  computed.   The  specific  .id.ipllve 
control  svsiems  presented  are  in  themselves  of 
limited  interest;  il  is  the  underlving  adaptive 
philosophv  and  analvtical  techniques  emploved  in 
analvxing  the  specific  •yilems  which  ire  of 
importance.    \uthor< 
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DESCRIPTORS:        •Scattering.     •Electromagnetic 
•laves.     •Refractive     index.     •Light.     •  Al.s  orpi  i  nn  . 
Cylindrical     bodies.    Theory,    Tables. 

itnl.le     of     the    complex     scattering    coefficients     i 
presented     for    the    problem    of    scattering    of 
lormally    incident,     linearly    polarized,    plane 
flfcl  romagnet  ic    waves    by    partially    .ibSorbing 
,, finite    circular    cylinders.       The    nimi-rir.il 
•fsulis    "ere    obtained    bv    means     of    t'        1  !  V    "'CC 
conputer    system    at     the    L.     S.     Naval    I  r  c  i. ..  •.  ce 
Liboratorv.       This     table    contains     the    scattering 
fofff i cieni  s     for    the     incident     plane    wave    polar- 
ized   parallel     to    the    cylinder    axis    and    also 
ihose    for    the    incident     plane    wave    polarized 
perpendicular    to    the    cylinder    axis.        (Author) 
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by   i      H.    Cherry.     G.    D.    Cody    and    others.       Aug    ' „ . 

'►.p.    incl.     illiis.     tables.    61    refs.         | 


>  (■     r > 


Contract     AF    'M6l6)64r5.    Proj. 
*SD   TDR    62-26P)  Inclassif    • 

DESCRIPTORS:  'Superc ond ur l i v i i  v  , 
•Alloys.  "Superconductors.  Lo*  ''r 
research.  Foils,  Metal  films,  I i n , 
gases.  Helium,  Lead.  Indiu-,  ^  .  ;  i- »■ 
ihanum.  Hydrogen.  Metallic  rrv^i  <\ 
Synthesis,  1 n t ernel a  1 1 i c  compounds 
iiloys.  Tantalum  alloys.  V.inadiupi 
•  Iloys,  Transition  lemp>i.'..  r^,  K. 
Phase    studies. 


t  a  1  5  . 

.1  t  J  r  (■ 


1  ■  .-^  ,      I    .n- 
••  ,     I. .   ,1 1  !■  r  1  u  r 
,     S  I  (lb  1  UP 
;<  I  I  ii\  >■        Tin 
SI  s  '  ,4  n  r  >■ 


•  elhods  were  developed  for  the  me 
interphase  energy  in  superconduct 
Mon  of  the  method  is  given  along 
nry  results  on  thin  foils  and  fi 
Ifiisuremen  I  s  were  nade  of  the  i  b  • 
resistance  ^kapilza  resistance,  I 
solids  and  liquid  He  in  the  norm.i 
conducting  slates  for  Pb,  Sn  and 
mulator  sapphire.  Qualitative 
found  between  the  results  and  cur 
of  the  Kapitza  resistance.  Measu 
'ffect  of  H  and  D  on  the  supercon 
Hob  temperature  of  La  revealed  i 
il»press  the  transition  tempermur 
f  Measurements  were  made  of  '»• 
peratures  in  the  system  M'. 
'ransition  temperatures 
and  can  be  related  to  t 
dependence  .  Critical  f 
•'••lavior  similar  to  tha 
conductors.  Resistance 
resistance  anomaly  near 
Uted  to  existing  theories., 
preparation    of    Nb;Sn    was    dev 
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Ian  of  investigation  is  outlined  by  which 
ling  methods  could  be  dove, oped  for  predict- 

Ihe  suitability  of  fused  ij  u  a  r  t  z  blanks  for 
h-perf ornance ,  folded  delay  lines.   A  theoret- 
1  basis  IS  derived  for  the  use  of  the  res- 
nt  frequency  of  free,  flexural  vibration  to 
erraine  the  elastic  constants  of  fused  quartz 
cs.   The  flexural  vibration  setup  is  de- 
ibed  and  the  results  are  tabulated.   Several 
r a  sonic  and  optical  le. sting  methods  are  also 
c  r  1  b  e  d .    Results  of  these  tests  on  :  r     sample 
line  blanks  are  also  given.    Plans  for 

the  testing  methods  are  outlined, 
include  the  fabrication  nf  delay  lines 
and  correlation  of  measured 
rs  with  the  results  from  the 
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1 0  u  s  testing  methods.     Author 
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DtSCKI PTOKS  :   "Seismic  waves,  'Nuclear  explo- 
sions. •Mathematical  prediction,  'Earth, 
•Motion,  'Lnderground  structures,  'Loading, 
Stresses,  Shear  stresses.  Shock  waves.  Air, 
Blast,  Numerical  analysis.  Polynomials. 
Proyramminy,  Computers,  Fourier  analysis. 
Series,  Theory,  Partial  differential  equations, 

An  analytical  procedure  is  developed  for  pre- 
dicting free -fie  Id  ground  motions  and  stresses 
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l^ilijn  of  undf-rground  protective 
\iilyllc  fxprfssions  in  integral 
1   .1  for  the  solutions  to  the 
n    .iaitic  half-spac-  and  a  visco- 
space,  each  under  an  axisyaaetric 
•   lormal  loading  possesung  the 
■,r-s  of  a  nuclear  bunt.   A  roia- 
r  Ihp  fvalualion  of  these  expres- 
lopcd  throuijh  the  use  of  Fourier- 
es  and  other  special  analytical 
Graphs  are  presented  for  one  cast- 
c  probleia.    , Author; 
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^IWORS:   'Cvl  inrtri  C!<  1  shells.  •  E  1  a  s  '  i  c  i  t  y  . 
•ii.  •T-'S'  I  nn  .  •Niimerirnl  nnalysts.  "Differen- 

•  :  equations.  Tr  i  gon  nine  t  r  y  .  Stresses, 
M  ~-^nis.  Loading,  Differential  equations. 

rn-  application  of  the  Rit/  ener<j>  procedure  and 
of  the  fiethod  of  finite  differences  to  the 
analysis  of  cylindrical  shell  roofs  that  %re 
simplv  supported  along  the  curved  edges  is 
pr^s-n-  •    The  condition  of  support  along  the 
Ion;  lu':-.   or  straight  edges  is  considered 
to  be  arbitrary.   The  shell  is  assumed  to  be 
o>  uniform  thickness,  and  the  material  of  the 
shell  is  assumed  to  be  elastic    There  appears 
to  b»-  no  critical  study  made  of  the  application 
of  •-....  -..hods  to  the  analysis  of  shell  prob- 
lems   Hri.f  comments  on  a  few  known  references 
on  this  topic  are  made.   The  principal  objectives 
of  this  study  were:   (a)  To  provide  information 
which  would  facilitate  t he  app I i ea t i on  of  these 
--'hods  in  the  solution  of  specific  problems. 
,  Ml  (b)  Kith  the  aid  of  nuwerlcal  solutions,  to 
study  the  degree  of  accuracy  that  ran  be  achieved 
by  e^ch  of  these  methods  when  a  relatively  small 
number  of  approximating  functions  or  mesh  points 
is  used  .   f  Au I hnr ' 
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Utb(HIPTOKS:   'Wire.  Detonation.  Photographic 
analysis.  Ho t a t i ng-m i r ro r  cameras. 

\  study  of  the  velocit)  ol  .-xpinsion  of  exploding 
,;res  was  undertak.-n  and  partially  completed. 
The  wire  being  studied  was  placed  in  series  with 
the  capacitor  bank  consisting  of  one  Aerovox 
capacitor  of  •-;.•  microfarad.   The  capacitor 
bank  was  discharged  by  means  of  a  lovotron  switch 
iriggered'bv  a  rotating  mirror  camera.   The 
frames  of  each  picture  were  correlated  with  the 
current  waveforms  so  that  the  exact  time  from 
initiation  of  the  discharge  to  the  first 
could  be  determined.   The  relationship  of 
to  actual  subject  size  was  deter- 
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-lined    by    taking    a    picture    of    an    object    of    known 
dimensions    and       obtaining    the    proportionality 
factor    from    it.       .Author, 
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low  pressure  research.  Low  temperal-r.-  r.s- 
Materials.  Adsorption.  Charcoal.  Surfacei. 

The  feailbllily  of  pumping  hydrogen  and  ^--li 
gat  by  adsorption  at  temperatur-^  - ■> r 
■at  Investigated.   The  ohiert!.-  --^  •'   !•» 
mine  the  potential  application  o!   •  "  ;  ^  t.-.^-- 
to  large  space  simulation  chambers.   '^-  <'^ 
tlve  capacity  of  »  selected  adsort>eMs  f ..  r   I 
and  He  was  determined  under  equilibri-'-  r  n  ■■  d 
tiont  at  temperature!  between  30  and  .   K  i 
at  pretsures  from  i  x  10  to  the  -"th  ;.,,.r  • 
1  X  10  to  the  -''rd  power  torr.   rryps.r;ti.- 
pumping  under  constant  H  gas  leak  w»s   ,,.„,,.._ 
strated  for  the  three  adsorbents  s'  ,  !;   t: 
Molecular  sievet  1)X  and  Pd-loade'i  AmnioMiuii 
and  coconut  charcoal.   The  cryosorption  of  " 
gas  on  the  adsorbents  refrigerated  with  li^u 
H  wat  examined.   Measurements  of  pumping  spe 
thowed  that  the  adtorbents  pumped  at  least 
^^<i.^i    of  the  gas  admitted  tn  the  cr>osorptio 
pump.   Only  the  adsorb-  •  <.'face  dir   tM 
exposed  to  the  gas  flow  -is  -ffectlv..   I '' •• 
capacity  and  efficiency  of  this  effective  s. 
were  strongly  dependent  on  Its  temperature. 
(Aut  ho  r 
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ront  Iderat ion  It  given  to  exp-r  ~-  ' 
the  nellby  Layer  Theory.  I.e..  «n  .ir 
superficial  structure  can  occur  on  t 
of  a  material  as  a  result  of  a  plast 
developed  by  a  polishing  operation. 
Investigation  is  intended  to  illustr 
theory  and  stimulate  interest  in  it 
its  Importance  to  the  design,  fabrir 
application  of  low-friction  metallic 
glass  lenses  and  prisms,  semiconduct 
quart!    frequency-control    crystals. 


s      S  u  1 
.1  r  i'h. 

>•  .■       SI 

I  <       I 
Th  1  ■ 
at  f 
her  a 

ft    1  o 

1  t  .■ 

(>  r  s  , 

■1  ut 


■■    1  ■") 


t  1  • 

li  5  • 


of 


AD-2?»^j    54'  Div.       25 

(TISTP    JW)    OTS    pri  re    $^.'. 

Texas     Instruments,     Inc.,     Dallas. 
SOLID-STATE    TEIMNKHES    KiR    MODILATION    AND 
DEMODI  LATION    OK    (IPTKAL    WAVES 

Quarterly  progress  rept.  n...  *.  '  May-  i  July  62. 
by  Davton  D.  Eden.  ?1  JMly  t2 ,  55p.  incl.  illut. 
(Contract     DA    3b-r  ■> ->-%c-l'^?.'^'\    Proj.     '  A-oo-.    -       ij 

Inr  1  ass  i  f i  eri     report 


118 


DESCRlPTOHs :  'upi  i  rs  ,  •  s, 
Modulation,  (.piical  analvs 
istics.     Lasers.     Resonance 


h  ,,  r . 


1  ( 

(   I 


Ci-s  r  r  1 
per  I od 
$1  rue  t 
mod  u  I  a 

■  nd  u  1  a 

■  odu  1  a 
I  r an  sm 
1  r  s  e  n  i 

mc 
iver  I 
i  at  or 
s  e  1  .•  r  I 
and  e  t 
«nd  of 
■ea  s  u  r 
ge  rman 


pt  I  n 
i  nr 

ed     a 

t  nr  ; 

t  or 

I  or 

i  t  t  e 

de    1 

ps; 

R    fr 

this 

i  on 

chin 
spe 

emen 

i  un 


n  of  work  |>i' 
ludes:  X-ba 
nd     opera i eri 

broad-b.indw 
constructed 
f  r  om  d  c  to  ^ 
d  via  mercur 
i  gh  t  -eiiii  t  t  i  n 
and  good  aud 
om    these    din 

per  i  od  incl 
of  the  pi  1 1 b 
g  techniques 
r  i  a  1 i  zed  ri i  f 
t  of  r  e I  a  t  1 V 
phut  od  i  odes  . 


r  formed  during 
nd  light  modul 
successfully  a 
i  dt  h  r  oax  i  a  1  r 
and     operated     ,i 

mrps;  good 
y-a  re  light;  g 
g  d  i  o<l  ••  s  m  imI  u  1 
i  o  anr  1  \  1  r  ,,  ri 
d  e  s  .  I*  ' .  r  k  -  ri 
u  d  e  d  il  i  f  f  u  s  1  I !  r 
ox  ;  de  ve  1  (ip"i-  n 
f  [  i  r  >-  m  a  1  1  -  ;t  r  ■  ■ 
f  h  s  1  I'  n  I  r  (  *■  li  I  : 
(•  spectral  s  f  n 
(Author) 


I  he 
at  or 
sap 

•I  \  1  '  \  ■ 
.s  (in 
VO  1  €<■ 

a  1  1  1  u 

.1    I     !•(' 

s  n  1  '   ' 
•   t.       (1 


r  .■  p 
r  on 
u  1  s 

-  '  \ 

!    1  n 

a  n 


ed 

p, 

U  M  i,  S 

d     TV 


t-  r  I  > 

1  1  I-  s 

n  ;i  s 

;<  n  i' 
1  '  s 


k  1  n  ij 
<if 


AD-.^'     '4" 
TISTM  ODN 


Div.       25.    4 
OTS    price    f2.00 


Tufts    L.  ,     Medford.     Ma.ss. 

STIDIES    IN    MOLECI'LAH    SPECTRA    AND    STKITTIUCS 

Doctora 1    thesis, 

b>    kee    llyun    Kh-ee.       iJuly    o2,     "^Op.     incl,     i  1  1  u  s . 

tibles.    I"    reft.    (Scientific    rept.    no.     ",  ; 

Rppt.    no.    P8oC3,    T8c03C3) 

Contract    AF    1  9(fa0ii)803  J  ) 

AFCRL    -.2-855)  Unci  a  -  s  i  l  i  -    i    r.^nrt 


DESCRIPTORS: 


•(icrraaniun  rompoumls,   'Hiilroj, 


compounds,  Hal  ides,  1 
Chlorides,  Bromides,  1  •: 
Deuterated  compounds.  Vi 
Gases ,  So  1  ids ,  Methyl  r  , 
compounds.  Hydrides,  ir^ 
Bibliography,  Low  terap-i 
spectroscopy,  Moleculai 


1  I   L 


t  r 


IR  spec t  ra 
CellHr,  Gell 
analogues  w 
of  the  fund 
overtone  an 
cause  of  th 
svurne t  r  1  c  a  1 
the  K  throu 
f  xani  ned . 
of  digernan 
The  rot  at  i  o 
:  undamen  t  a  1 
tpprox 1  ma t  e 


AU-..8':     54'^ 
TISTP    MS) 


of  the  g  e 
•  I  ,  and  t 
ere  i  n  V  e  s 
amen  t  a  I  f 
d  comb  i  n  a 
e  a  p  p  r  e  c  i 
Ge-H  ben 
gh  the  CI 
The  vibra 
e  and  dig 
n  a  1  fine 
s  was  res 
d.       \Aulh 


r  ra  y  1  h  a  1 
heir  f u 1 
1 1  g  a  I  e  d  . 
r  e  q  u  e  n  c  i 
1 1  0  n  l>ai> 
able  fre 
ding    v  i  It 

and  I)  r 
t  i  o  n  a  1  It 
erraane-d 
structur 
o 1 v  e d  an 
or ' 


1  .!• 
1  V 


iMM  t  r. 

u  'i  r  1  d  ■ 

M  1  .    r. 

11.111 


■  I  u  e 
rat 
to 
ama 

'.  w 
e  o 
d    I 


K  '  r 
nc  y 
ion 
t  h.' 
n  an 
ere 
f  : 
heir 


'J'  ^ 
Chan 
on    g 

it     1  K 

mea  s 

of    t 

Zel 


t  s     o  I 

f  n  . 
ge     of 
o  i  ng 

r  • 

sp.- 

u  r  '  '!  . 
he 
a    V  a  I 


l(  anian 

.11  -C  1  , 
a  1  1 


Th.- 
t  h. 
f  roi 


OTS 


Div.       25 
price    $7.60 


«iihington    Square    Coll.,     New     i     r 

RESEARCH    ON    SOLID    STATK    HAlilUl' 

PHENOMENA. 

Quarterly    progress    ri-pt.     no.        .  , 

&)    Hartmut    P.     hallmann.       Sep    62, 

tables. 

.Contract    DA    3t)-03'»-sc-851 26) 

U  n  c  1  a  s  s  1  !' 


h 


- :  M)i  e  h.D 

M  .1  v  -  J  u  1  y    ' 
' '  p .      incl 

I 
I-  li     r  '■  po  r  t 


i  1  1  u  .s 


il 


DESCRIPTORS:       "Solid    -.  t   .  •  • 

due  tors.     •Conductivity,     '\ 

gases.     Luminescence,     Hen /.- n  -  -  .      ii  jh     t'rp.r.i- 

ture    research.     Impurities,    (adminn    lorapoundb, 

Sulfides,    Single    crystals,    /in..     Hrillouin 

zones.     Nitrogen,     F  1  uo  re  seen  c  <  .     I' h  c  t  o  .- omliir- 

l  i  v  i  t  V  . 


Luminescent    and    pholoconduilivit^ 
the     latter    using    a.c.     irapedaiic 
performed    on    a    ZnS:Cu    and    ZnS:Ag    p  h .  .s  p  im  r 
\-Ray    excitation.       These    raf  ..  ^ ,- r .  r .  r  t  s    *.r. 
During    the    rise,    equilibriun,     .i.m.h.     and    g 


1.-  o  -  ,1  r  .■  r ' 

I    h  M  d  s  u 

.   .spl. 


rail. 


* 
1  n 

I  h 

K  : 


I 

ph 


r  1  0 

f  ra 

a  t 

.i  s  s 

r  1  >■ 


m  1  II 
H 


ds    a 
r.-d 

Ih.' 
!■  n  b  , 
.s    of 
.•  r  i  f 

d     M  1 

I  hf  r 

e  .s  c  »' 
.•  f  1'  .■ 

ho  r 


PHYSICS  -  Division  25 

s    well     as    under    various    conditions    of 
irradiation.       These    results    clearly    show 
usually    accept.'.)    phosphor    model     ^Schon- 
musl    1).'    .ippr.'ciably    modified.       Two 
/nS'CuiCl     phosphor    powders    are    prepared: 
s    with     I  h  <•    c  a  r  >■  f  li  1     <•  x  r  1  u  s  i  o  n     of    0  .'  ,     the 
th     0       add.-d    to     almosph.Ti'    during     firing. 

p  r  (*  p  a  r  a  t  i  V  .•    r  o  n  il  i  t  i  o  n  s     arc     identical, 
n  c  .'     .sp.Mtra.      1  u  ra  i  n  e  s  .' en  I     ijlow     curves, 
its     and    .■  1  .' (  I  r  o  1  u  m  1  n  e  s  .■ '■  n  I  .'    of     .•  a  c  h 
are     investigated. 


I  I  M  P    isll 


l)i  v 
ITS    pr  1 


9 

•■.0 


(  cmm  a  nd 


I-  ■   r  .■  1  ')  n    T  e  r  h       li  i  v     .      Air     F  .   r  .  e    ^  \  s  i  p  m  s 

*  r  1   1 h  I  -P  a  t  t  er  s  on     Air     h  ■   r  i  e    H  n  se .      Oh  i  n 

\N     t  XPKHIMKNTAI      1  \V  KST  1  (.  AT  1  I  A     liF     IVAPIlKATU'L 

(i(ll\(,    (iK    Till     SIKKATh     II-     A     I'OHCIS    IdNL    WITH     A 

II  I  (.H-IKVI'KHATl  HL     (.As     KIOV.     PASSINC,     \R(1M)     IT, 

\,\     \        M  .      1'  <'  ]  y  I  >  e  V  A  u  ij     ■  .    ,      ■      p  .      inr!         i   :   1  u  s  . 

Ir;.ns.      n  ..  .      KTI)-TT-'.-'       ••      frnr     I  z  v  e  s  t  i  \  .'i 
V  \  s  V  h  1  k  h     u  r  h  e  t'  n  V  k  h     /  ..  >,  e  d  e  n  i  y  M  :.  ■;  h  i  n  n  s  t  r  n  v  e  n  i  y  e 


IM' 


lih  SI  K  IP  riHs  :       'I 
f  I  ..w  ,      '  h  I    <  p-  r  a  I   I 


a  s  s  1  f  1  e  d     r  e  p  r>  r  t 


Pi 


|i  rd  I  e  s 
■  "  ■.  1  t  \   . 


ing,      "  (">  ■■'  S 


SSR 


The     r  1     "     r  e.|  1  ne     <•  '.      i-\    ,•,' "  r  i\  \  \  f     '  im,  '  i  n  li     .   f     the 
surf.i'.'s     "t     p.'r.ijs     innes     «ilh     different     vertex 
angles     ;.  n  d     Aith     hi.jh     t  er  pe  r  ..  I  u  r  e    -j  ;i  s     f''.v^s     pass- 
ing    .-.rnun.l     their-,     is     r.msider.-d  T  h .-     resuMs     'f 
e  y  p  f  r  1  r  e  n  I  s     a  r  .■     ij  t'  n  .-  r   .     i  /  e  d     or     the     I.  a  s  i  s     if 
t  h  p  'I  r  \      of     s  J  m  i   ■  ,-•  r  1  t  \           C  r  i  t  e  r  i  "  n  :■  ;     e  i|  u  -  t  i  n  n  s 
iiPt.iine.l     fur     thf     fi     r     re.nn-p     fi  f     evaporative 
ini)     .if     p'lr'iijs     ii-nps     Aith     different     vertex 
PS              A  11  I  h  1 1  r 


t  '  f 
t  hp 
a  r  .• 


.-^  n  '1 


AD-.   -•      -"' 

ri.sTi'   Us 


Div. 

(lib.    [trir 


3-!.  60 


hi,  r.iijn    T.-.h.     Uiv.,     Air    For.e    byst.-ms    Command, 
*  r  1  gh  t-Ka  t  t  p  r  son     Air     Knrr.-     Has.-,     (J  h  1  o  . 
IWtbTK.ATlON    t)F    li-h     MUTOK.S, 
I,  1     U       N  .      I,u  rii  zh  an  k  1  n  .  ■     Sep     ■  •   ,      '  •  P  -       '     rpf  s  . 

Trans,     n...     KTU-TT--.-       ■•      f  r  o  n     I  ^  s  1  .- d  ii  v  a  n  i  >  a    Po 
t    1  /  1  K  .-     1     !f ,)  d  1  II  t  .  k  h  n  1  k  I-  ,     T  r  li  d  >      I  n  s  t  i  t  u  t  a     -'  : 

pp.        -  ■    :  .      '    ••-■-. 

I  n  c  I  a  s  s  1  1  1  I-  d     report 

L)Ks(  11  !  PTDHS  :  "hl.-.tri.  mi'lors.  H  a  d  i  o  f  r  .- n  u  .- n  c  >  , 
(  r.siais.  To  r  1)11.  .  I  i  y  h  t  ,  P  u  1  a  r  w  .i  I  i  u  n  ,  Liquids, 
K  a  d  1  o     w  ,1  \  .-  s  . 

Pr.>l.lpms     c  onc.-rn  1  III)    .lir.-il     i  o  n  v  .- r  s  i  o  n     of     ."n.-ry> 
of     high     frp.^upnc>     .■  1  .• .  t  r  u  ma  g  n  .■  I  i  <      oscillations 
into     m.'chanical     .-n.-rgs     an      discusspd.        HpsuUs 
(lilt  a  inc.!     from    t  h  .■  o  r  «•  t  1  i  a  i     and    .■  x  t)P  r  i  mp  n  I  a  1     in- 
V  .- -  t  1  ga  I  1  on  s     of     rf     a  s  >  n  c  h  r  u  n  o  u  s     and     syn.hronous 
rotors     art-     i  i  s  I  <■  .1 . 


AU-     --.      5^  -  U  1  V  .        ■  '^  .     L. 

'TIS  I  M    Tl   G       (ITS     (ir  1  .  ■      «        '0 

|-,ir,-iun     T.-.-h.     iM  v      ,      Air     l.-ri.-     Svsi.-r^     ("  on.'  a  n .'  . 
V\  r  I  ij  h  t  -I'a  t  I  .'  r  s  on     All      (   nr  i  .•     Has.,     (ih  i  i. 
yPASlHlNG     TIIK     Dlt-HSldN     (H      MTHOGLN     IN     I   I  01   1  U 
(>\>  (,KN 

In     M        M  .     Baiir  ov  "        S. ■;-'.,•  p        in.-'         i  1  1  us  . 

■      r.-fs         , Trans        n  .i        I   !  ll-l  T  -  ■  .  -  -     •      fror 
I  k  r  a  V  1  n  s  '  k  y  y    I  i  /  \  .  h  n  \  \     /  h  u  i  n  a  1     ■   :  .,  ,     ,-  p       ..  -  '  - 

l^P?  ,  '  1  T61  )'  ' 

I   n  .    1  a  s  s  1  f  1  .-.'      r .  j<  II  r  t 

1,LS(    HI  I'l  (iHS  :        "(i.is.s,      '  \  1  '  r  .i.i.-r  ,      '  I   i  i]  ii .- f  i  'd 
ij,,s,.s,     »(ixv.|.-n,     '  Il  1  f  f  1.  s  1  on  ,      I.s.      r.-lhods. 
1   iiw-t  .'-rp.   rat  u  r.      r.s..irfl,  ,     ISSH.     P  I  >  s  i  (  a  1 
pri.p.-rt  1  .-s 


T  h. 


.  p  h  a  s  .      r;.-  1  h  Of'  ,      -iji  i'  ^ 


fur     s  1  li  .1  )  I  II  y     the 


119 


Division  25  -  PHYSICS 

rliffusinn     ph.-n.m.-n..n     in     mm-''-^    gn»p»,     ■■<     u»f<< 
for    mfasuring    r  h  »•    diffusion    ro.-ffirifm     of    N    in 
(1    ai     a    tppperiiurp    of    f"    <»    K         Thp    «r»».irit«o 
mPthnrt     inrt    ^x  p*"  r  i  mrn  t  »  1     i  »  »  t  n  11  »  t  i  on     are 
drsrrih'rt  (Author^ 


\,i-     ^6    597  Uiv.       ^> 

ribTP    TL;    OTS    price    |1. 


fore 

•  r  I  .) 


bO 


Conaand, 


So. 


lyn    Tech.     Uiv.,     Air    Korre    Sysl*""* 
hl-PjttHrson    Air    Korre    IJ;ise.    Ohio. 
riC    H.UW    UlllIM.    Smil  TANtOI  S    CONTIMOIS 
r'  "IN(.    AND    T0R31U>    WlltHt    THE    TOKSlONAl. 
■.  :  ^    AUt    I.II.IIT. 

VI      Halyshev.       23    Aug    • -"' ,     ''p.     incl 
refs.       Trans,    no.    HD-TT-' 2-' C 
,,    M       .i/skogo    I'ni  versi  tela,    Srriya 
...     v(»iniki.    Astronomii,    Fiz  iki. 


I 


1  1  I  u  s  . 

from 
■ale- 
kh  i  ai  i , 


Unclassified  report 


jl- M    <  .  tToRS:       •Pla.'Hic     flow.     Stresses.     0  — 
roriii.it  1  on  ,     Homenls.     l.oadin'j.    T'n>or    .inalysis. 


'    [    s 

Kor  *• 

*  r  :    ; 


Di  V.       PI 
OTS    pri  f e    fl .60 


g  n    T 

,  .  -  f  , 

M 

V 


.Th       Di 


'^  fl  II  r  n  1 


n  '  a 
M     <; 


n  I     r 
Inoy 


V     ,     Air    force    Sys»e««    Co«»and, 

Air    force    Base.     Ohio. 
Ntf.ATIVE    ABSORPTION    FACTOR. 
.    and    V.    A       Kabri kani  1 '    Sep 

P    refs        fTrans       no       FTD-TT-': 
;ym    Nauk    SSSR,     fizichpskiy 

'.       lebedev.     I  s  S  1  ed  ovan  1  y  a    po 
i    Teorei i eheskoy    Fiziki, 

nr 1  as  SI f i ed    report 


1, 1^  (  ( 1  (  •  ■i^  :  'Phoi  oerni  ss  i  on  ,  •Absorption 
-  ectron  transitions.  Fluorescence.  I SSR , 
Vnmic  structure.  Excitation,  Microwaves, 
l;f'-  expectancy.  Dipole  moments 
M-rrurv,     Mvf'rogen,     Thermodynamics 


Cesium, 


Kjssi-  .r»   n  negative  absorption  'induced 
emis<;i  n    :  >.  prsenled.   Experimental  diffi- 
r.,!'   ■«.  in  (I.- !  ••  rmi  ni  ng  negative  absorption, 
^,  h,-,4tical  analysis  of  the  concepts  involved. 
,r,-Hiion  of  a  molecular  generator  of  microwave 
radiation,  and  inplications  for  construction  of 

Tiisr  ••  are  discussed    Experimental  data  for 
-^  s s 1  '  spectra  of  cesium  and  mercury  in  an 
,  ■  -  ,s()n-r-  of  helium  or  hydrogen  are  given 


a:j-2B6  600 
(TISTP/Wlli 


Dlv.       25 
OTS    price    31.^0 


IN     l.INKAft    HAKOFN- 


Alr    lore*    Systems    Command, 
r5,i-<     »  1  r    I  orce    Mase.    Oh  io 
AT     DNS    OK    PI.AM-.    DKFOirJATtON 

iV.  isr:    r\^V     nil  l-liKENTlAl.    OPKKATOKS. 

M  .  1  /.  o  ,  s  «  1  y .       21    Aug 

•'  s  .        ^Trans  . 


-  0  r  f  1  J  1 
«  r  I  J  T  '  -t'3 
1-  ) 


1  !  I  u  S  . 
!  Z  .  ••  5  t 
Vt  1$  1   .    ' 


:;  !■  SI    ''  .  r 

s  •  r  ►■  ?  s 

-nit  1  o  -^  . 


i  i 


?,     1  ''P.     incl. 
no.    FTD-TT-*^  2-103  ' 
.auk    SSSH,    OTH    Hekhanika 

.0.     -,     pp.     "C--'",     1  ••   ^ 
\  nr 1  ass  if  led     report 


f  rom 
i 


iiK  s 


:  1  s  t  i  c  i  t  y ,     "  >"  i  ^  •  i  c  1 1  y  , 
1,     'Helaxatioi     ime,     "Defor- 
'  SSH. 


.It'-  J  r 
!  I  0  1  <' 
>■  r  a  1  \  !■ 
«  1  t  1 
i  r  ►■  s  *■ 
t  1  ••     p  •■ 

1   '.    .        4  " 

i  '.   J  fl    1  - 

r  ?  J  n   J  •■ 

p  ;  ^  s  t  1 


■  -■  ^  ;w 


:  I  H  r 
;i  :   1  s 
\ 


•^  1 


s  t 


1  1  n 
of 
r  ie 
1  ■^ 
I  ■  ^ 
r  1  I 
ud  V 
^  pe 


g    to    X . 
plane 

n  i  ng    n ' 

1   1.     ■    ^   o    1    . 


"^       i-l'      rr>-eP       1"'       '•■       1''' 

,,.   ^-!i-?kiv's  it-n- 
•iT^top:  1^'  ic  deformation 
I  r,,-.irssi»ile  material 
^ii  t-'se  equations. 


1  <  I 


in    the    elastic- 
zofi-s     .  .  t  "     ^-  irden  ing    are 
is    made    of    the    nature    of    the 
et    to    t imf    of    the    radius    of    a 
with     linar    hardening       located 


near    a    circular    aperture    rut     in    an     infinite 
plane    about    the    circumference    of    which    a    pr. 
sure     Is    exerted.        (Author, 


AD-296    601  Dlv.       25 

(TISTP/TI.)       OTS    price    J2.60 

Foreign    Tech.    Dlv..     Air    Force    Systems    Command. 
■  right-Patterson    Air    Force    Hase.    "^'«-  .,^^    ,,,      ^ 
INVESTIGATION    OF     M  ,.AT-T1UNSF  El<     IN    THF    <ASK    01      A 
CYlINDtU     IN    A    STREAM    OF    FXPANDEO    <.AS. 
bv    %.    N.     Uakov    and    S.     P.     Perov.       11    yp    '2. 
21p,     Incl.     nius.    table       fTrans.     no.     I  TI)-TT-       - 
10Q1     fro«    Izvestiva    Akademii    Nauk    sSMi,    ot   '■        - 
nive    Tekhnlchesklith    Nauk.    Hekanlka     I    Uashino- 

itroyeniye.  No.  1.  pp.  42-51.  1^^2) 

'  Unclassified  report 


DESCRIPTORS:  "Heat  transf->r,  •<ylln 
bodies.  'C.as  flow.  Aerodynamic  heati 
culcs, 'Noziles.  Iloundary  layer.  Reyn 
numb  er . 


o  I 


.15 


The  study  of  heat  trans 
flushed  by  an  expanded 
covery  factors  and  heat 
a  ey 1 Inder  'pos  it  ioned 
wide  range  of  Reynolds 
order  to  bring  out  the 
changes  in  these  quanti 
ranging  from  free-molec 
flow  of  a  contlnu<'is  •"■ 
greatest  at  tent  lo'  «  >  "■ 
gat  ion  of  the  recovery 
particular  significance 
etry  as  we  11  as  the  Nus 
was  for  thii  reason  tha 
various  diameters  were 
wind  tunnel  of  variable 
der  investigation  encom 
Mach-,  Reynolds-,  and  h 
(Author, 


fer  In  the  'i"^ 
gas  is  studied 
transfer  coef 
across  a  Strea 
numbers  were  m 
1 aws  govern  i  ng 
ties  in  all  f  1 
ule  to  contlnu 
1  ium  .  In  Ih  i 
levoted  to  the 
factor  becnis'- 

for  probl''".'; 
S e 1 1 -n umbe  r 
t  tungsten  ->  \  r 
subjected  to  t 

dens  1 1  y ;  the 
passed  the  fol 
nuds  en-n  umber 


1    ■! 


1    .■■!    t     >; 


S     r 
in 


.IS', 

■.■  '•  s  ! 

1  I  •> 
t  ^.-r 

1    O   '1    . 


■i  '•  ^  . 


AD-286    602 
(TISTM/ODN; 


Dtv.       25 
OTS    price    $1 


10 


Svs t  ens    I   omr H  n  d , 


Foreign    Tech.    Div.,    Air    Force 
■  right-Patterson    Air    Force    liase,    Ohio. 
INSTWIMFNT    FOR    DETECTING   CAHHON    DIOXIUK     IN 
AmOSPHFRIC    AIR, 


by    S.    V.     l-yutsarev. 
1.    refs.       (Trans,    no. 
Akademiva    Nauk    SSSU. 
ologi  i ,    Vol.    4.".     pp. 


5    Sep    '  2,     "p.     In-      -     1  I 
FTI)-TT-'  2-1  I'^O    frun 
Trudv,     Inst  Hula    Ok.'  i    - 
1O9-2C0.     19''1 

Fnclasilfied    report 


■(arbon    com- 
Air.     ISSK. 
f.ases,    ^>olulions.    Absorption, 


DESCRIPTORS:       •Instrumentation 
pounds.     "Uloxides.       Detection. 
T  it  rat  ion 
Analysis. 


A    chemical    gas-analyzer    with    a    tilromelri 
ending    permits    the    multiple    passage    of    t  h  .■    ■(.-e 
gas    sample    through    an    absorhiion    solution    and 
attains    the    most    complete    absorbtion    of    100- 
of    the    gas    under    investigation.       lieproduc  I  b  i  1  i  t  y 

P« 


of    the    separate    experiments    at     a    concentnti 
of    C02    in    the    gas    of    approximately    0.03      '" 
of    ?i    relative.       Th--     ;,    -.^alvzer    permits    ti 
detection    of    Co.''    In     .    s,     ;    volume    of    gas 
(50    cm    .        Sea    pitching    does     not     effect     t  h  .■ 
operation    of    the    device.       (Author, 


AD-2<*6    610 
(TISTP/WM) 


0  1  V  .       7'. 
OTS    price   41.10 


foreign    Tec  h .    Div. 


Air    Force    Systems    tomnand. 


Wright-Patterson    Air    Force    Hase, 
GRAV  ITATIONAl.-l»A\  E    RADIATION. 


Oh  lo. 


120 


by    I.     I.     C.utraan.       r>'i    A  ,  j 
„.    FTD-TT-'  21  '  <■'      f  ron 

L'SSH,    Serlya    F  i  /  i  sn-v,it  . 

\o.    S    pp.    "0-  •   , 

I :  n  c  I  a  s  >;  1  :  1 


..  p  .  r  >•  fs  .      'Trans. 

.■St   I  ^  ,1     A  ^  d  (1  ''r-  1  1      \  :i  u  k 
1 1   1  r  h  •  ■  s  k  i  k  h     '<  :i  u  k  , 


I  r  t 


DESCRIPTORS:       •Gravity.     •Hel.itivit\    t-ior^, 

rssR. 

)n  invariant  expression  is  derived  for  a  str.-am 
of  gravitational  energy,  for  which  •»  a.-n.-ral 
tovariant  generalization  of  t  ^i  ■  i  ■■  t  •  jr)'.  1  i  *  of 
energy  conservation  is  m.i.r  i  • '1  .  o  ,  ,i  r  i  .  t  •  x- 
pression  for  the  Povntlnj  wtor  is  i  n  i  r  .>  1  -  <  .■  1 . 
,Aut  hor. 


tD-.  -■'   ''22  Div.       25 

TISTH    Wll)    OTS    price    c  • .  6C 

foreign    T.ch.     Div..     Air    Force    Systems    Command, 
Irigh t-Patterson    Air    Force    Hase.    Ohio. 
n\S   TO    THE   COSMOS    vLuch    Idet    v    Kosfflos,, 

V.    A.    Fabrikanl.       10    Sep    d2,     3«3p.     incl.     illus. 
Trans,     no.     FTU-TT-ti2-8«:"    from    Izdatel'stvo 
Znaniye''     Moskva.    V.^t>1  ; 

tnclassififd    rtpurt 


t>v 


DESCRIPTORS:       "Relativity    theory,     •Atomic 
orbitals.     'Electron    transitions,     •Eleclro- 
■agnetic    wavfs.     'Atonic    energy    levels, 
•Lasers,     ISSK. 


Com  tents: 

The  Strange  Fate  of  a  Certain  Discovery  of 

A   Einstein 
.Hat  Occurs  in  t  h  .•  Interior  of  a  Healed  Body 
he  Principle  of  Minute  E.iuilibriura  and  the  I'se 

of  an  Elevator  in  an  Apartment  House 
he  Juggler's  Art  and  Negative  Temperature 
The  Volleying  of  Light  Ueams  and  a  New  Means  of 

General i  ng  L l ghl 
An  Energy  Band  for'  Chromium  Ions  and  the  Light 

Gene  ral o  r 
'•kind'  Helium  Atoms  and  ''(ireedy''  Neon  Atoms 
Harmonious  Labor  of  liadiatiny  Atoms  in  a  Light 

General o  r 
On  the  Earth  and  in  the  Cosmos 


Wi-lit    633      Div.   25 
TlsTP  MS    OTS  price  13.60 

foreign  Tech.  Div.,  Air  Force  Sy s t ems  C ommand , 
•right -Patterson  Air  Force  Hase,  Ohio. 
APPLIED  MATIIEllATICS  AND  MECHANICS   bELECTED 
ARTICLES,  . 

:i   Sep  b2,  30p.  incl.  illus.  11  refs.   Trans. 
no    FTD-TT-t2-l  1  U  from  Prikladnaya  Maleoialika 
1  Mekhanika  26j2.  pp.  247-258.  365-3^^.  1^t2; 

I nc 1  as  s  i  f  led  report 

DES(  KIPTORS:   •Tracking.  'Gyroscopes.   Gimbals 
Motion,  Design,  Matrix  algebra.  Mathematical 
ana  I  V  s  is. 


AD-;8fc  t)3i      Div.   25 
IISO^P/MS)   OTS  price  |21.C0 

foreign  Tech.  Div..  Air  Force  Systems  Command. 
Uright-Pat terson  Air  Force  base.  uhio. 
CONNECTION  AND  RADIATION  HEAT  IKAN.biFn   K  .;  \  .  - 
»iyy  1  Luchistyy  Teploobmen  . 
n  Sep  t2.  3tep.  incl.  illus.  tables,  rels. 
Trans,  no.  FTD-TT-O -,•  -5  from  Izdatel-stvo 
Akademii  Nauk  SSSR,  Moskva.  1-tC: 

I  nc I  as  s  i  f  led  report 

UESCHIPTORS:   •Convection.  •Heat  tr.,nsf.r, 
Measurement.  Test  equipment. 


PHYSK 


AD-:  '■     '    -f  lliv.       .^5 

i;^5Tl'     KK,      UTS     pric    <;  '  .  t>0 


L  Vision 


r     I  he     (hi.-f,      If. 


A  fir,  \     li,.  ,s  ,   ,1  r  1  h     I)  1"  1  1  (•  •■  .     Dili  I- 

s,..,  rch     .111(1     1).  V  .■  !  ()(i"ii'n  t  ,     Iv  ;j  s  h  i  n  (j  I  o  n        U    <    . 

IHL     IxrhliAl   I  MiN     l>K     Li  hl"TH(iMA(.NETl(:     liAUMTlON     A\Lj 

.■5t  V;  I  ii\lJl  I  Tiii'lS  . 

,,,     H        .!,,,.)l>s.     I.      A.      I'.raii.i     ..  ti  .i     o  t  h  r  r  s  .      "^o2.     1  5p. 

incl.     1  1  1  ii  s  .     I  ..!>  1  .-.s  .  r.-l  .s  . 

1  n  t  i  a.s  s  1  ;■  1  .'il     r '■)in  1  I 

H.-ip.r    pr.'.sc'iil  .■.!    .11     th.>     '^^.'2    A  r  m  >     S.i.'ii..'    (..ri!.r- 
.-n..-,     20-22    .lun.-        •     .,     .i  I     I  h  .•     Init.-.i    S  t  ..  t  ■  s     M  i  1  i - 
I  ,i  r  >     Ac  ndi'ny  ,     ,\.'  s  t     Pn  i  n  t  ,     N        ^ 

iJhSlH  1  HTdHS  :        ■  ->.';th  .  .)  n  li  u  c  I  (i  r  s  .     "'  Mi  (  r  n  .\  .i\  ■■  s  , 
Tr.insri  ,s  siun  .     !(.•  f  .  ••  .•  t  i  o  n  .     U  i -■  1 -•  <■  t  r  i  r     prnp-.rli.^, 
K,.  V  1  s  t  ,ini  .■  ,     I'h  >  s  1  (  .1  .     prop,  rl  1  .•  ,s  . 

Th (uation-s     I'or     t  h  •■     i  n  I .' r  .i  i:  I  1  o  i\     u  ;'     .' i  .m- I  r  o  r^a.j- 

,.,,f,,.     r  .1  .i  1  .1 1  1  o  I!     ,,TPi     ..  ■■  ;n  1  .  o  n  .1  u  (  t  n  r  s     ,\.-r.'     t(iiru,.i- 
[,,,!     s,  ^in.j     t!i>-     t  r  .in  s  ;' 1  s  s  1  on      i  i  n  .■     ,i  n  .i  I  n  .)  ,i  .■  .        ht- 
f,.,ts     su.-h     .is     pr.MlK-t.-.l     in     th.-    I)  r  u  d  .--/.■  n  ••  r     t  h  •■  o  r  > 
for     ini'rti.i;     ■•!'!''-'ls     in     t  h  .■     infr.ir.-d    or     iow     t.-n- 
p.r.iti.r.-     r.-jion     can     !).■     i  n  c  1  uiJ  .•  .1  .        hx  jj  <•  r  i  "•,.■  n  t  s 
«.r.-    conddi't.'d     to     :-.-,isnr.-     !"  u  n  (i  a  m.- n  t  a  :     prop.^rti.s 
1,1"     V  ,.[ni  r  o  n  .i ;. '   I  o  r  ,s     li.\     n.-  row  a  v.-     t  .•  c  h  n  i  ■(  u  ••  s  .         In 
,,,.,;  It  ion.      .1     n.-rt     !',i-i;.\     o  !"     <i.-vi.:.'s     .^  a  .s     .!  ■■  v  .■  1  o  p.- d 
s^.h     .IS     a-'.p  :  1  t  ,i<l.-     .inii     phas.-     nodulator-     suiiabl. 
li.r     op.' r.i  t  1  oti     I'ror-     t  h  .■     low'     niirowav.-     r.-gion     to 
well     into     t  ^,  .•     1  n  ;■  r  .1  r  .d  . 


Author, 


A  I)-.  -  ■      '  ..  ■  1'  1  V  . 

;  ;  .-5  T  M    ( I U  \       I )  T  r^    p  r  1 


25 


Ar-i     H.vs.'.inh     0  I' f  i  .  .- ,     UMii.-    o  !'     t  h  .■    i  h  i  •■  !        i:-- 
.,  ;,r.h     an^:    U.-\  •■  :  .ip'-.-nt  .     na-h  i  n  ■  j  t  o  n  ,     H       i 
i)hTt|.:MI\ATIi)\     01      T;lh    i.toMLTin     U!'     lllUUb\     bKFLl.TS 
111     I  I.TKASOMC     I'l  1  .-ih     A\Al.iSlS    TLsTiM. 
bv    U.      K.      i..r  1  .  K..'.         '■  .  .       -l).      in.-;.      1  1  ;  II  s  . 


I   ,1  s  S   1   f  1   .'.i       V 


1',,  p.r     pr.-s.nt.-d     .it     the    1962    Arra.v    Sri.'nro 
,   ri  r  .■  ,  -,   .      .!  li  n.-  at      t  h  ■■     I   n  1  1  o  "1     S  t  a  I 

t  .,  r  ^     A(.id.'n\,     W.'st     I'oint,     N.-w     lorK 


rt 

(,  0  r;  ;  .'  r- 
M  1  :  1  - 


Uh S(  K  I  HTOKS  :  '  I  1  t  r  a  s  o  n  i  i  s  , 
t  r  li  ".  analysis,  .!.■  t  ii  .  s  ,  P  u 
."Ml  ;  1  il  s  ,     K  r  .'  'j  u  .■  n  I  ;.  ,     T.'  ^  I  s  . 


t  r  .'1  s  o  nil'     s  pc  1  - 
a  i;  a  i  \  /  '■  r  s  , 


tuii-.i.l     m.Mh.ids     for     :.  !  t  r  a  s  o  n  i  ■       insp.Ttion     o!      m.'l- 
a.s      Mill    o  t  h  .■  r     soli.)     -ill  .' r  1  .1  !  s     ..  r  ■      lirit-.l     \') 
th.ir     inaliiiitv     to     ,i  .•  l  .■  r  m  i  n  .•     th.'     .j.om.-tr.^     of     .:on- 
,-,.,,.,)     d. ■!'.■.  is     if     th.-s.-     d.-f.<ts     nr'      .■orparabi.      in 
SI/.-,     or     snail.-r     than     the    im  li  t  h     of     t  h  .■     u  1  t  r  a  s  o  n  i  .■ 
s  ,  ,,  r  i  h     li  .■  a  "  .        A  h  <■  n  .■  V  o  r     such     r  .■  i  a  I  i  v  .-  .  .-.     small 
:.aAs     ar.-     in\olv.Ml,      u  1  l  r  a  s  o  n  i  .■     puis.-     .-oho     I  f  s  I  1  n  <j  , 
i:      ,.in.)url.-.l     at     ii     si  n  .j  1  .•     f  r  .•  s  "  ^^  n  c  .v  ,     v*  i  1  1     .n  i  .■  1  d 
j^,.     J-  ;  ;J^^     lociilion    .)  n  1  .'i     but     no     information     on     the 
:  ,  .r«     ,j.'or..-t  r  \  .        11.  M..-,     it     is     v.-r.v     difficult     lo 
irt.-rpr.-t     Iho     I -•  s  t     r  .- s  u  1  t  s  .        T  h  .-    d  l  f  f  i  .  u  1  t  .^     can 
>,,.     ,.wr.-or.-    b>     1  n  t  ro.iu.  1  n.j     t  h -■     nov.-l     ullrasoni. 
t,.t     •-.■ih.Mi    disrrib.-d     in     t 'i  1  -     p.i().r.        in     this 
m.th.id,      ;i!trasoni.      si.jn.ils     .ir-     uliiW...!     .s  h  i  .' h 
rontain     a     broad     b  .<  n  .!     .if     f  r  •• -i  u  ■•  n  c  i  .•  s  ,      and     m     a  n  .i    - 
,,  p     to     opt  lis,     liin     th.-r.for.-     o.-     c  o  n  s  i  d  •■  r  .- d     :i  s 
Hhif    ultrasonic     puis.-s.        Th,-     forr    and     sp.-clral 
.■nrr.p     ,1  i  s  t  ribu  t  i  o  n  ,     or     r  o  1  d  r  ,     of     su.-h     ultrasonic 
puls.'-s     IS     inf  lueni-.-.l    b  .^     t  h  .■    .j.-on.-tr.^     of     a     d.i.-ct 
:  roin    vshi.h     I  h  .•  y     ar-     r  .- f  I  .-c  l  .-.i .     II. -nc.     an     a  n  a  i  .v  s  i  s 
(,f     th.'    d.'f.-cl     .'Cho     yi.'lds     information    on     th,-     d.-- 
f.'.  t     .-on  f  1  .jural  ion.        Th.-     succ.-ssful     application 


t  h  .-  -I  1  I  r  a  s  I)  n  1  i   puis  .- 


in  ii  1  ^  s  1  s  ni- 1  h  o  .1  for  li  i  1 


I.r.-nl  lat  in.j  b.-t<s.-.-n  llaus  of  various  .-onlK.lur- 
aiions  is  illustrat.-d  b>  a  numb.-r  of  t.-sl  i-x- 


;i  ••  p 


A, it  hor, 


AI)-2-''     ■  :,"■  Div.        ?^     .i 

'  I  1  ST'.l,    I  <i,       (ITS    price    J1.60 

Arms     Hesearch    Office,     Office    of    I  h  .■    bhi.-f. 
Research     and    Development,     a.is  h  i  n  ijl  o  n  .     I).     <- 
EXOIIILUMll      KKACTIO-vS     Hl.llM)     UI.M.blTI.I)     ^MlXKS, 


lai 


Division  25  -  PHYSICS 


h  V     A  rt  1  Li  r 
St  r f h low. 


«p  I  r  -  J  , 


I  n  i;  I  .      1  1 
I'ne  111' 


Pap^r    pr''S"'it'*'1 
Mllltsrv     Af-^j^^l 


A  r  T! 


and    Ho  )  ■  r     •  . 

•  i     rf  [10  r  t 

'C  I  ence    (  on- 
ntt<»d    Stales 
>ork  . 


J  h  M    (  :  PT   i.(  ^  :        •llvdrog-'n  ,     "Oxvgpn,     'DiborsneS, 
•Arjon,      'STO'-K     •).»?.  -•■■':      ,  ictions, 

.ai»i,     sior»    '.  ^--s,        .ji    •••-iri'.r'-    research, 
h.T^rj',      (ca'-lo-'     ».-tlcf,     r  OB  bullion, 

[  rj  n  i  t  1  0  n  . 


A     n  I?  w 
•^  i  J  h     t 

1-  he 
'.  1 »  ha 
1     s  r  1  ; 

a  t  a  a 
•■  0  r  m  a  t 
r  •'jr  I  1 
■n  1  X  C  J  r 
p  r  e  J  e  n 


-,     I 


jnocK  Ij'i'  '--■■ 
emperttir-  ?ti 
n  a  d  e  .  '  ■>  -  ' ') 
c  K  « a  1  ;  ')  '"  I  ' 
i»r^-n  t-'-inii^ue  and  a  rolatinij  dru-n 
4  l>v  measuring  limes  lo  « 
of     Invesli gat  ions 


s     rj^^f-rihed    by    which 

.■xn'n»rmlc     reactions 

1'  r-- action  waves  at 

,1  r  ••  rec  o  rded  using 


( 


■  ra, 


re  0  h  t  a  I 
Ion.  '"■''■  r  ■■  ' 
on  II  ?  '.  I)  1  ■  •<  !  ' 
es  iiiliat-d  ' 
t  e  d  .     i  J  t  "1 0  r  , 


•ric  H-O-Ar  and  diborane-Ar 
'.  I-  reflected  shock  are 


*j-.,3o  b55 

:.-,TP  ¥s 


Dl V .   ^5 
OTS  price  1 1  .  60 


ATI.    -I  ■■  , 

-<•■,■■  1  r  1 

viAi.NKr :  I 

by  I .  ■  )  r  J 
..  r  f :  i . 


'f*- 


V(  I 


?  I"- 


I  r 


irch  Uffire.  Office  of  the  Chief, 
ind  Development,  Mashing  ton,  D.  C. 
N  \\i)    CUNTKUL  OF  AN  OLTUUUR  ELtCTKO- 
t.SVIHUSMENT  THROIGII  ALTOMATIC  MEANS. 

•  ;).  Hrosious.   V:*62,  14p.  incl.  illui. 

Unclassified  report 

11  I',  'he  1Vfe2  Xrmf    Science  Con- 

962,  at  the  Lniled  Stales 
!  1 .   1  ^ t  Point ,  New  York. 


hs  (IPTdRS:   •EleclroBagnet 1 $■.  •Control 

,.,l••^1^.  r-^t  facilities.  Auloaatic. 


ae  n 
)f 

i  - 

pi 


lo 

Z  1 


'1  M  i     J  1 

•■  r  1  I  i 

:,  I  >  ^  '1 

1  p  Tie  n 

'  r  )  . 

I  J  »■  T 

c  -■  r  t  a 
a        s 

.  0  f 

1  an 

1  Tip  1 

p  ••  r  ;■  o 

1  I  V  1 


lo 


■■  r  J  • 

IT  r  - 

••  T  a  r  1 

►■  n  V  1  I 

•■  X  p  . 

^^  nt'  n  ! 

r  1  '.  ■ 

S        I'- 
ll ►•  '^ 

•  n  V  1  r 
r  ■■  ■. 

(  n  1  '■  n 


1  il     t  > 


-1  1  t 


thuds  of  rea 
considered, 
ise  of  actua 
I  1  y  aodi  f  i  ed 
cation  and  n 
IS  determine 
'.inn  factors 

r*!  1  s  paper 
'^  -.  I     jenerali 
ion  of  the  • 
in.   The  con 
,  au I oma t i c 
bed  in  de  t  a  i 
ub divided  as 
1  system  whi 
nt  generator 
,  and  V  .^   a 
ures  proper 
Au  t  ho  r  J 


1  1  s  t  i  c  en  V  i  ronaen  t 
the  method  selected 
1  A  my  electronics 

10  enable  automatic 
unber  of  the  environ- 
d  by  the  application 

to  a  realistic  tac- 
presents  the  philos- 
on,  in  coaj unction 
et hods  used  to  achieve 
irol  systeB  requ  j  red 
testing  in  this  fa- 
1.   The  overall  con- 

lollows:   ^1;  an 
ch  provides  cunt  ro 1 
s  as  well  as  record- 
frequency  nonitoring 
frequency  usage  and 


(TlsrM  r(  '.   :'^s  price  J 1  .  60 

■  r  a  .  i>  e  s  e  ,  r  '•  »i    :  '  .  -  »     ••'•■."  n  f  the  r  li  1  e^f  .  !!•— 
searrh  aid  De.elop.-ne-.  ■   .Vjsi.ngton.  D.  C . 

rue    KOI  F    UK   EirrrRON  (  onfiglration  on   properties 

I\    [)  !  :   1   :  f-     -^ni    !|>    SOI  LT  TON    ALLOYS. 

by    F.     P       \^'ihairson    and    J.     A.     Alexander.    1<»fc2. 

■  '  ^  .      1  1  <-  :  .  .  s  .     '        r  e  f  s  . 

I'nc  la  ss  i  f  1  ed    repo  r  t 

■  'ajier    pr»?eT'»-.;     i        i  •■        "-2    A  r«\    Science    fonfer- 

..  nr.?       .     -.  u-         ■2.    at    the    I'nited    States    Mili- 

'ar.     \     alem  >est     Point.     New    ^ork. 

Dhsi  ■<    p:mi.^:       "Solids.     •Solutions       'Alloys. 
i-lectrori     'riTS-ios       laourities.     (rystallila- 
iion       sol.eni    j c  '  . o  • .     Griini       Metallurg> 


Pliat*    transitions,     Oiffuilon.     Thermal     expari- 
■!•■,    Lattices.    Atomic    orbiials       rheot* 
Physical    properties.    Atonic    structure. 


Data  a  r 
dilute 
c  ha  ra  c  t 
re  la  t  i  0 
St  r  uc  t  u 
changes 
ant  u  po 
obser  li  a 
grain  b 
IS  pros 
changes 
i  n  t  e  ra  c 
of  pr iM 
t  era  c  t  i 
\  u  t  ho  r 


e  su 
1  apu 
er  i  s 
ns  a 
re    o 

in 
n    a  1 
t  i  on 
0  und 
en  t  e 

i  n 
lion 
e    !■ 
ons 


■■a  r i«ed 
r  1 1  i  es    u 
tics    of 
re    prese 
f    the    so 
rec  r  y  s  t  a 
I  oy log. 
s    with    r 
arv     inlli 
d    for    a 
bulk    cha 
Mi  t  h    su 
po  r  t a  nee 
to    elect 


re  la  t  i 
pon  the 
pure  ae 
n  t  ed    re 

lute  an 
11 1 xat  i 
The  la 
ega  rd  t 
ti  1 1  ion 
aodel  a 
ra  c  t  e  r  i 
r  round  1 

The 
ron  i  c  s 


ng  to 
rec  r 
tdUi 
la  t  in 
d  sol 
on  le 
plica 
o  cur 
are  d 

0  re  d 
sties 
ng  so 
rela  t 

1  rue  I 


the 

y  S  t  I 
c    e 
g    t  h 
vent 
ape  r 
t  i  0 
r  en  ■ 
1  s  <   u 
epen 
,     t  h 
1  v  en 
i  on 
u  r  e 


ef 

!  \   i 


to 


d  f  n  ' 

e  s  1 

t   I  ' 

0  I  ' 

1  S   ' 


ft  of 

t  i  o  n 

s .    I 
c  I  r  o  ■■; 

he 

r  e  s  u 

I  h  .'  ■,  •• 
r  1  !•  s 

^  .  1 .; 

U  (1  0  •! 

u  !  e 
ms  1  '■ 

!■  5  '■ 


1 1- 


1  -..] 


AD-28fc  6t)l      Dlv.   25 
(TISTP  MS;  OTS  price  $1.60 

Aray  Research  Office.  Office  of  the  Chief. 

Research  and  Developaent,  Mashingtun,  0   r 

OPTlim  LINEAR  FILTERING  FOR  LINE  SCAN   Mi   n 

SYSTEHS. 

by  Leslie  G.  Gallahan,  Jr.   1962.  lip.  inrl. 

i  I  lus.  22  ref s. 

Inclassified  repoist 

Paper  presented  at  the  1962  Army  Science  Confer- 
ence, 2ij-2i    June  '  <'-,  at  the  Inited  States 
Military  Acadeay,  Mest  Point.  New  York 

OESCRIPTOHS:   'Optics.  "Optical  systems. 
•Least  squares  aethod.  Theory.  Electronic 
scanners. 


A  new  aodel  for  the  analys 
scan  imaging  systems  which 
live  coaparison  of  the  per 
two-dimensional  linear  fil 
developed.  In  this  aodel 
components  involved  in  the 
a  continuous  t wo-d i men s i on 
characterized  as  a  single 
ning  process  is  ch.iracteri 
at  sampling  of  the  continu 
signal  at  the  output  of  th 
the  actual  recorded  data  c 
parallel  lines  which  are  a 
one  or  two-d i aen s i »na I  pro 
filter.  Using  tnis  concep 
cal  problems  reduces  to  de 
one  or  two-dimensional  pos 
of  known  input  signal  and 
lions.   ^Author. 


is  of  a  class  of  line 

permits  the  quantiia- 
formance  of  one-  and 
tering  operations  is 
the  elect  ro-opl i  ca I 

actual  recording  of 
al  spatial  signal  are 
pre-fllter.   The  scan- 
zed  as  a  one-dimension- 
ous  two-dimensional 
e  pre- filter.   Thus, 
onsists  of  sets  of 
vailable  for  eii''i 
cessing  in  a  p 'si- 
tu a  1  mode  1  .  '  *!  •   I  '■  1  •  '  1 
termining  the  optimum 
t-filters  in  terms 
p  r  ••-  f  I  1  t  e  r  de  ,sc  r  1  (1- 


\D-23€  667 
TISTM/SJR 


U  i  V  .   2 , 
OTS  price  J1.60 


Mesiern  Reierve  l".  .  Cleveland.  Ohio. 
POSITRON  ANNIHILATION  REACTIONS  IN  CONDENSED 
HATERIALS. 

Final  rept..  *  July  '  v:  - ;   June  i2 . 
b\  John  U.  XcGervey.   J   June  '2.     5p.   1  us. 
Contract  AF  ii'(638;^60 

Unc la  ss I f led  r .  ,0  i  • 


DESCRIPTORS:   "Positrons   •  Ahn  1  h i 1  a •  1 o n 
reactions.  "Uomic  structure.  Alumi  jr-     ;  er 
Tin.  Titanium.  Zinc   Alloys.  Brass   ialse 
analyxers.  Counting  methods.  Radioactive 
isotopes.  Sodiua.  Metals. 

Measurements  were  made  ol  the  lime  d  1  s  •  r  1  I  .1  •  .  f.  n 
of  positron  annihilations  in  aluminum   '11     ii- 
per.  titanium,  and  sine.   All  of  the  meials  ir..as- 
Hred  to  date  have  shown  a  long  lived  component. 
Ihis  component,  which  is  still  unex ;.  1  i  1  ned 
contains  from  ■;  to  *-   of  the  loiil    i^'s   ».'h 


122 


I  r  I 

■  h  I 


,    cfj  n     1  1  : 

<,fc    In    a  1        '  h  >■    "  t" 

;,  •;    r  h  e    1  0  '1  ■.)     .  1  .  f  ii 

I .',    c  \  '  r  fire  1  ••      s  r.d  '. 

►■  5  S     these     c  o  u  ri  •  s 

ickij  round    level; 
■a  s    abou  t                   •  1  -.'  s 
lives    in    t  *■  •■  .s •■  ■  .1  :  s 

racting    the    ecu  11  is 

;  V  ed  componen  t  and  r. 
•  f  B,i  i  n  i  ny  d  i  s  '  r  1  !  u  '  1  n 
jn  the  angular  ilistri 
rad  1  a  t  1  on  f  ron  a  1  1  0  .  s 
i?t  hod  gives  .j  d  i  r  >•  <  ' 
the    I"  e  rre  1     f  11  »•  r  j  .     0 

•le  ma  j  0  r  .H  ;  ;  1  1  u  1  '  .  w  1  •  h 
:;  I  ny  a  1  1  0  .  -s  0  '  ■.  •■  •  e  r  -■  s  •  .. 
■  r  0  n  s  annihilate  with  i  u  ! 
'han  conduction  electrons 
to    subtract     this    componen 


1  (1  u  •     ..    X     ■  t  0     '  h  e    -  ■  - 

e  •  a  1  s     ir  e  ,1  s  u  r  f  (1  .         1  h  e    p 

(!     I-  0  m;-  0  I;  !•  n  •  is     il  fii  u  (  eii 

o  :     (  0  11 1;  !  s  . 


.1  IT. !   r  1 

'■     s  1  M  '■  1  '  1  '■  1  n  '   1  ''      ■'  ' 

"    (-  0  11 II  t  1  II  'J     r  ,1  '  e     1  II 

■  <  >■     \    ,  I   k  j  r  0  u  11 1!  . 
s     ».  I-  r  <■     lit''  )•  r  r  1  i;  ed 
;  •',     •  h  f     I-  K  '  I   1  (iO  .  a  I  '■ 
-f  ,  5  .J  I   1  '!  _i     '  Il  '■     si  0\' 
11  II  .        I'a  1  ;i      ire    t  c  1  n 
1  •   10  r.     II  1       I  I!  n  1  h  1   ; 
'  h  »■    a  n  ij  ij  1  a  r     10 
■  \  [1  e  r  .  IT.  e  n  '  a  1     <!  e  ; 
'  h  •■      r  0  111)  u  r  I    1  O  II 


'he     rr;  e  t  h  0  c!  i 

!  a  r  '  I  r     n  11  n  t «  e  r 

'     I-  1  e  r  •  r  0  11  s  r 

a  n  li      ;  •       IS  ". 

i  11    o  r  il  e  r  '  i> 


the    curve    for    conduction    elii'ron 
Aut  hor 


1  '1  n  I 


t  h     jiow 
r  f  .s  e  n  r 

!  r  or 
N  e  \  P  r  t 
0  \  p    t  h 

the  1' 
^  h  o  r  t 
1..  sill 
il  Ion  1 
poll 
Ij  0  1  t  a 
a  I  1  0  11 
r  r  e la  1 
r  r  m  1  n  - 1 
pier; r 
s     r  h.i  I 

0  *     po 
,1  ;  h  p  r 
pi  p  <;  s a 

o  1 ' ;  a  1 
h  1  1  a  t  1 


er 
e 


he- 
e 


pak 
r  p  a  n 


hP 
1  neil 

1  0  n 

lion 

ons. 

1  n 
s  i  - 


»0-28ci    6c8 
TISTP/FR; 


D    V.       25 
OTS    price    %'. 


,60 


Cornell    Aeronautical    Lab.,     Inc 
THIN-FILM    BOLOMETER, 
by   Herber  I    S  .    G  1  i  ck  . 
Rept .     no.     CAL-1 1  ^; 


July    62. 
I  n  c  1  a  s  i 


Uu;  i"a  .  0  ,    N       V 
p .    1 1 ;  J  s . 

,  ■  d     report 


DESCRIPTORS:       •Resistance    t  h  eritioi^ -- ;  »  r  s 
films,     Platinum,       Metal     '..l-s,     'lass, 
nas ,    Electromagnetic    wav-s. 


h  1  n 


The    thermal    characteristics    ol     ihp 

littance    thermometer    for    raeasureme 

■  tic    energy    fluvs    mrp    invist 

.-^■6.l«1.      the     te-i  .  r  ,  •  .  r.   -•  1  "-      I- 

thin    film    is    m a t  h  p -  1  t  :      1  1  1  y     •  »  ■     s  1 
the    surface    of    a    s  '  -  i  -  ;  -  :  1  "  1  •  •     sla 
constant     energy    flux.        Th'-     ari  '-in,! 
•he    thin-film    gauge    hav      h'  -i     aral 
simple    antenna    model     a-f    •   \u  :  \  i'.  •••-. 
relation     between    t  ^  e    P  0  v  n  i  .  n  ;     f  1  li  v 
pirent    constant     en-rjy     f  1  ,i  x    *is 
pxper imen t a  1 1 y    for    two    cases,     and 
•hat     the    analysis    predicts    values 
'luxes     that     are    about    ^:<    below    th 
.  Il ues .        .Author, 


1  h  1 
n  t  0 
i  J  1 1 
I  s  ;  (I 

~ .      a 


a  ni1 

\  •'  s  I 

1  ;    \» 
0  f    ' 

>•      71 P 


n  -1  1 
f     -i 
•■'1  . 
r  \     •> 

s  :  I 
a  I  •■  d 
p.-r: 

J  s  ; 
r  r  a  1 

;  ^  •■ 
1  ,1  a  • 
a  s  : 
-,  •■  r  .J 
a  s  a  r 


1-     n- 

••  r  t  r  0  - 

*  h  '■  n 

!'     t  h  I- 

a-     of 

r '  V     a 
i-s     of 
".  ;     a 

1  h  - 

ap- 

0  J  nd 
\ 
d 


;o-2«':   ^'r^ 

TISTM/ODN 


Dlv.   25 
OTS  price  57.60 


1 1  0    I ' .      .  '.  0  r  «  a  V     .■ 

-RAY    AND    MAGNETIC    STUDY    OF    THF. 
:  USKS    VfSi    AND    VS1-X. 
Techn  ica  1    rept .  ,  1 
bv    F.    Gronvold,     H.     Ila  ra  1  d  s --i    a- 
*i  Feb   62,    ''2p.     incl.    ill';,    t  a 
'Contract    AF    ol  (052;173) 

ARl.    '2-^2",     pt.     1  )  I'nc  lass; 


\  AN  AD  I  I'M    SULFIDE 


(1 1  h  • 


rs  . 
25 


ref  s. 


1  r  1 


DES(  H  I  PTOItS: 

'Sul  f  1  I'";  .       '•' 
treat™ ---it,        1' 

lure,    y  )  I "  - '.  1  • 
tal  s.  •  ".  s 


\  -  r  ,  .  s  ,       '»  a  n  .1  d  1 
•  -■ '.  1  ■      s  .■;■■•'  ;it  1  '   1  1  1 1  ■  ,      'I 
I  r  .■  s  ,     '    r  .  s  I  a  1  s  .        r  \  s  '.  a  1 
p  r  11  ;i  <"  I  t  1  •'  S  ,      I  a  r  a  m  a  ']  1  p  I  1  '      r  r  .  s  ■ 
\-  r  1  ,      ;';o  t  o  J  r  I  pi  ^  ,      jp-;  S  1  t  ^  . 


r  0  n  p  o  „  "'Is, 

St  r  u  r • 


anadium    sulfid'S      <'r.      pnpar. 
flements     in    alumina    cruciblps 
'rom    ^I.QO    to    1000    C,     dependii; 
>ni.       X-ray    siudifys    of    the    sa 

reatment    at    "00    C    showed    the 
isses    \  5S.;    and    VSI  +  x,      The    \  5 
■"tragonal    structure.       The    VS1 
•  ithin    the    limits    \S1.00    and    V 
'inuously    chanfjinij    'a'Tir..    mn 

ariety    Of    strurt.ir-s     n'     '>  1  >  s - 
itoichiometri       fn-nsition    \S 


1  J  '■  -  r 


u  r  1  t  \ 
'•  s 

r  o  n  — 

.•  a  t  - 


♦  X 
SI 

St 

It 


C  - 
•   ^ 

art 
1  5 


I  s  •■ 
I  s  '•     ■ 

«  1  '. 

s  , 

t  .'  P" 
0  r  '. 


1  s 

t  1  s 

I  o 

t  1 


a  s     a 

t     t  I*- 
P  -  '    1  r 


PHYSICS  -  Division  25 


The 
cell, 
t  he  s 
axis 
s  u  ppr 
c  om  po 
s  t  o  i  r 
Slips 

t  11   SI 

coord 
V  a  J  n  p 
r  a  r  r  i 
1  \  wp 
s  am  pi 


0  1  ume 

K  V  e  n 
u  b  -  c  p  1 
are  f  o 
struct 
sit  ion 
h  i  ompl 
Thp 
X  .'1  at 
i  n  at  ed 
tic  s  u 
pd  out 
a  k  par 
es  . 


is  9 
lar 

1  vo 

und 
u  r  p 

\  S". 
r  i  c 

\  a 
om  s  , 

to 
seep 

on 
am  a  g 
A  u  t  h 


t  im 
ger 
1  ume 
for 
rema 

1  :1 

t  OIIIS 

wh  i 
■"  an 
l  ib  i 
some 
npt  i 
0  r  , 


es  that  of  the  MAs-lype  unit 
superstructures  with  4^3  times 

due  to  '-doubling  of  the  c- 
\ SI  .02^  and  \ SI  .C  ^.   The 
ins  orthorhorahic  up  to  the 
Sulfur  excess  above  the 
ratio  causes  vacant  metal 

arp  octahedral  ly  coordinated 
le  the  S  atoms  I  and  II  are 
d  ^    V  atoms,  respectively, 
lilv  measurements  were 

of  the  sarnplps.   Comparative- 
sm  was  encountered  for  all 


All-'-'-   •  —■  Div.    ."■' 

TISTP/ MS   iiTs  price  c"i.'','^0 

Vassar huspt t s  Inst,  of  Tech.,  Cambridge, 
Sill  II)-STATH  AM)  M()I.i:(  I  1-AH  TMKdUY  (UilUP. 
Quarterly  progress  rept.  no.  L'  . 
1  ■-  net  '2,  ■■'■■3p.  incl.  illus.  tables,  refs. 

(  ont  rart  '  Nonr-T^..'  "-..  and  Al  \  ^  ^ '  2P     :"" '  \     NSK 
(.rant  no.  l  >-  '  ^  r  2 1  , 

I  nc 1  as  s  i  f  i  ed  re  po  rt 

II F  M  li  IITdlis  :  Scientific     research,     "Solid 

state    physics,     ■■  Mo  1  pc  u  1  es  ,     'Semiconductors, 

I   r^stal     structures,     Magnetic     properties, 
Kare    earths,     Ions,     Hrillouin    zones.     Argon, 
load,     r.  allium,     Hydrogen,     Superconductivity. 


AD-."  -■     •  "■ 
TIsTP    MS, 


Div. 
UTS    prii: 


,60 


K  :  1- 1  t  r  11-0  p  I  1  i;  a  1  S  >  h  t  pn  s  ,  Inc 
I  .HLKVAl  HAUIATIOS'  1,1  lUES  lUH 
V  u  a  r  t  p  r  1  y     t  p  c  h  n  i  c  a  1     p  r  u  g  r  p  b  .-. 

,1  u  I  y  -  Sep    ■  ■-  , 

1)  \     iv .     .1  .     Si»  pn  son  .        '  :     Oi-  t     •.  ■ 

hns     rppl.     no.     30OO-Q-2) 
, Com  rait     AF    33(657)852''.     Proj.     - 

1  n  r  1  a  .■■  b  i  f  1 


P  a  ^  a  d  p  n  a ,  Calif. 
POWhH  TRANSMISSION 
r  >■  p  l  .   nil.   .'.  , 


p.   inil.  illus. 

-  ^E  j 
■  d  r  p  p  0  r  l 


UhSI  K  I  PToKb  :    "Optical  .-,  y  s  t  p  m  s  ,  "CurvPd  mirrors 
'Sclar  furnacPb,  T  h  p  r  mn  d  y  n  .i  m  i  c  s  ,  Ui-bign,   Manu- 
:"  ,1 1  ■  t  II  r  1  II  g  n  p  t  h  o  d  v  ,  \  a  p  o  r  plating,  Mathematical 
a  n  a  1  V  s  1  s  . 


Thp  t. 
of  r.i. 
$  O  u  r  I  • 
c  p  II  !  r  .• 

.^  1  t  h  n  1 
V  '  r  -  1  I 

p  o  r  !  II 
f  0  r  r  I 

Thi-  !., 
}   11  r  t  h  I 

Ihr  p. 
.   .  •  c  I 


1  I 


^p 

1  (1  n  1  c 
Hard  A 

1-  1  1  ■  r  I 

\r.A  1  t 
a  II  .i  :  V 


c  11  R  I 
1  .1  11  t 

t  o  r 

t  a  n 

n  p  r 

f  II  r 

n  o  i 

•:  t  11 

s  1  S 

r  dl- 
.s  s  1  b 
o  —  f  o 
a  t  1  0 

poK  1- 

irc  t 
.■  ,s  h 
o  n  a  i 

lis. 


d  1  s  c  ;i  s  s  I'd  1  n  vo  1  vp 

■  r  g  V  through  a  lab 


the  t  r a 

f  r  1 M-.  a 

I  h  a  s  a  n  u  I  ■  i-  a  r  n-  ac  tor  or  a  s 
to  sorip  othiT  location  in  a  sp 

1  n  t  p  rrpd  i  a  t  c  C  ,i  rno  t  r  \  .■  1  c  1  i  m 
oc  PS  s  .   This  t  fc  h  n  1  qup  is  |)  a  r  t 

applications  in  which  a  signi 

thp     t  III   1  1     inorgy     r  i-  j  u  i  r  •' ri'' n  I 
1-  r  n  a  1     !■  n  •■  r  g  \  .        'iv  1 1  r  k     li  i  s  c  u  s  s  p  d 
cl"     a    dpt.iilfd     t  h  p  rmod  y  n  a  111  c     an 
vplopripnt     of     p  ,  PC  t  ro  f  0  r  I'l  1  ng     Ip 
1  1  1 t  V    of     fabrication     mp  t  h  o  d  s     o 
r  m  1  n  g  : 

n     s  t  u  d  1  p  s     of     g  ii  1  d  p  s     to      1  a  s  P  r     a 
r     s  y  s  t  p  m  s  : 

p  s  t 1 n  g     in    which     good    practical 
avp     lippn     mpasiirod:     and 

factors     to     bp     m  t  pr id     in     a    g 
Author, 


n  smi 
hpal 

0  1  a  r 
a  c  p  c 
i  t  pd 

1  c  u  1 
f  1  c  a 
1  s  1 
incl 
a  1  y  s 
c  h  n  1 
t  hPr 


s  s  1  0  n 

c  0  n  - 
raft  , 

c  0  n- 
a  r  I  y 
nl 

n     t  11  p 
u  d  p  s  : 
1  s  : 
I]  II  p  -^  ; 

than 


n  d    t  h  p  r  r- 
1     p  f  f  1  - 
pomp t  r 1 c 


U)-2B6    '^2-'  111  V  .       2"; 

I  1  si P    WH       OTS    pr 1 '  p    ?  .  .6' 


V  1  -   r  ■  A     V  P     H  p  s  .. :.  r  ih      1  r  s  t      ,     P  n  !  y  i  p  c  h  n  i  c     Inst,      n  f 

'    r         k      V  n  ,      N  ,      '1  . 

Iiih      liUKISliA     op     VM.NITIC     Kllllis     IN     MOVINt, 

C  O  N  1 1 !  (  I  1 1 H  S  , 

by  Vf  I  1  n  S  ^  nd  .■  r       .lure  •  .  ,   ..  o  ,   i  r.  c  '  .   i  '  1  us 

..'rpfs     Kp  search  rept.  no.  PlHMKl-     -•• 

'     nt  r  -I  1  \y'    ■)    {(i'!2')2^L'i^ 

H  Mil      IHH     ■      -."'"')  Fnc  1  I'SS  i  f  i  Pd     reni^rt 


123 


PHYSirs  -  Division  25 


Division  25  -  PHYSICS 


i<> 


chanicnl    cni- 


n  «  r 'I  "I 

in  i  r   • 

\  '\  e  %  •' 

i»  n  e  r  •;  V 
f     >■    - 

^  •  r  "  n  j 

«  1 »  1  1  ) 
;    ■   ^         .' 

p  r   I  '  >■  s 
c  u  n  J  u  '.: 


5       of 

tor 


••  1  ' 
r  '  '•  t 
J     t  n 

I  < 
.11  ff 


;  1       -  " 
I    1  **   ■ 

eff  t 
i    r  o 

••  ec 
■  n  1  c  a 

i  nn 

r»  . 

s  t  u<l 

us  i  o 

t  hor 


•ors.     •Eiecirn- 
r  *  .    't  1  ec  t ro«e- 


^  r  .  ,     -    .-     'rical     pulses    1* 
!,        ,        -ermo  nuclear     research 
,   ;^-'     -ipthnd    of     producing 
iiir.?.t.y    convert    ■ec(v»nici«l 
triciil     for*.       This    process 

-•  -  »•  r  ;  V    conversion    requires 
h^,^.—     a    (■•gnetic    field    »iid 

\    BMie:     of    *n    e  lect  ro«ech«»- 
ied    Mith    e«ph>sis    upon    the 
n     of     fields     into    the    physical 


X'u      -  ■ 
:  1  ^ :  K 


TL 


Ui  V  . 
t)TS  price  •' 


.  1C 


Ht  I 


•  rni  a  I  .  .  Berkeley. 

t^^rirAL  PHYSICS  OF  ELKMENTARY  PARTICLES. 

M  n  ,   "  ■     -Apr  «•«-'"  ll»y  <>2. 

t)v  t<  ■  -r  •  ^  .rp|y».    31  ■»>  62.  ^p. 
I  ,n-r..£i  Af  49(638)32''.  ProJ.  '''"  - 
;^,  ^^-pAM^  Idc  !•»»  If  l««l  report 


OK^  -I  :  -TORS: 

h(  1  rr  ;   J  r  I  iih  y  , 
K  n  <•  r  J  )  . 


•Particles.  •Physics.  Theory. 
Functions.  Conplex  variables. 


IS'    ' 

)  n  t  n  s 
'  n  '  1  r  V 
J  n  r  r  n  ■ 


J  s 

f  r 


t  • 

I  ( 

I  I 


)  h  <•  "n 
<  •  r  o 
r  t  .  ■  I 
ined 
a  r  ef 
r  ;  ,  1 
<;  .  e  s  . 


given  of  articles  published  during 
irk  in  the  theoretical  physics  of  ele- 
,,..-,,    Th,  h.jli  of  the  work  was 

,.»  •,..  ....,-^..--  .if  the  fjhctions 

..  ,  ritie  rrfl.ii-ni  i.elween  ele«entaty 

,s  *n.ilytie  fnacliont  of  complex  en- 
,ng!e  variables.   Two  other  types  of 
.n  which  work  was  done  were  the  study 

and  wesk  interactions  of  elementary 

to  interpret  experiaental  results  ob- 
th  the  large  a.- c  •  1  er  at  o  r  s  and  the  peci 
CIS   if  interactions  aiannq  eieiaentary 

in  ,  .  ,  --nj  coataining  many  »uch  par- 
'  A  u  t  1  r 


AU-.  ^-  7'^t)      Uiv.   25 
Tliftl  HON)  OTS  price  |2.feO 

K  I  A?)        ;  1  ■  Ha  I  I  »  BO  r?  ,     Hd. 

RtCU^tKr    UK    UtFECTS    FROM    ''8    fc    TO     <--     H    IN    CAD«       - 

ELUM.ArhJ     AT        -'     ^ 

r     ,1.1    F       H.     Stetensoa.       Sepb<:, 
refs.     .Technical     rept. 


.->  y     -I       •<       H  ■•  1 
■■'p         :  -^. 

n  .)  . 
(J  .J  n  •  r  1 


N  ,1  r-  <70700) 


Low    t  em,  •■  '  '  ' 

B  1  b  I  1  o  J  r  .  ,1 " 


Unelastlfied  report 

•  rs'als.  Resist  an ce, 
«.-■•,  Energy. 


m  *  i 

r  <•  s 
t.  J  r 
Tn» 
!'  1  r 
<  n  •? 
Th- 
r  ►•  .■ 
f  .)  r 
n  li  m 
1  a  'u 
I  I  I 
1  ti  r 
.  t ' 
r  <?  <' 
-.  r  . 


11.) 
<  t 


1  V  1  I 

I  n 

ipp- 


o  I 

1  fr 


r  i  ' 


•  1  r   • 

•  r\  t  -  r 
)  f   u  . 

r  rpc 


d--t 
oa 

■d 
.^ ; 
o*e 
1  n 


eels  i  .1 

77  to  31    ^ 

r  ■•  .1  It  1 1  •• 

.  t  '  •>  .•  1  •* '  - 
, '  1  j  -  ^ 


n  1 


1 


tj  •-  r 
1  .i  n 

J'' 
r  -*  a 

r  >•  r 


1  i 
oc  c  u 

;  n  J 
^  '  I 

•  1  ;  I 


I  4- 

t  ne 
r$  f 
fro 

J*-. 
1  z  a  t 
.  Xu  t 


roa 

■  0 
the 
I  on 
hor 


1   1  .•  :   r  -n  ■■  '.  <  •       * 
j,i',  -lectrieal 
il.- 1  o  r,r.jl  loB  lemp^ra- 
cl  concentration, 
of  recovery,  the 
a  K  with  act  i vat  Ion 
cv  rf  sped  i  ve  1  y  . 
r  ,   •  .  j.-  shows  a  similarity  to 

coid-xorkcd  Cu  whert-as  th*- 
i.iiilar  to  Cu  only  IB  that  the 
-  ..     •  '     f,  I  t.  ■■  i    b  e  f  0  r  1"  a  n  n  »  h  I  - 

\    ir--    nplicated  recovery 
228    to    -  '^  «ith  an  energy 
.70  to   .^   ev.   Above  Ihli 
resistaace  rises  due  to 
and  reorientation  of  the 


AD-286  815 
(TISTB/TCG 


PI' 
OTS    pr 


,60 


l.inde   Co..     Torn  W.1  ii'.i  ,     N.    Y. 
RFStARCH    STrD\     nt     IHK    CRYOTRAPPING    0^ 
H^UROGFN    BY     SOI  ID    OXYGEN    AND    NITROGEN 
Interla    rej'. 

I>\     R.     A.     McT,  J-  r.-et  ,     D.      '        »  >• :   s  •  -  '      .     .'• 
Oct    62,     ^Op.     lael.     lllni.       ■     r  »•  :  » . 

fcitrnet    AF    40(60^    94'       iro.'.  'Si 

(AED<     TOR    62-19^')  I  n  r  1  »  j  5  .  :  i  r.l 


•Mel  i  urn 
.  n .]  e  .0  1  c  5 


s    '.  !  s  0  r  ,i  •  :  0  ' 


DESCRIPTORS: 
•Nl  t  rogen   •  '■ 

Sol  Idl  f  Ir,!   j  I  « 
tlon.  Test  --i^ 
D  i  f f  Ui  ion  p-a;  5 
Low  preS5-ir^   r»-j' 


A  i  t  ud>  of  the   1 ■ 

of  He  and  H  dur ;   ; 

il  preiented.   Ih-- 

pearl  to  involve  ' 

or  N.   The  process 

dentation  ra'es 

p  1  i  c  a  t  1  u  1  :'  0  '  '  ".  '• 

chamber.   .'^  x ,. '  -  ■ -• 

trapping    occurs 

the    surface    o  (     <  ^  '■ 

f  i  c  i  en t    at     lo«    co 

flux    to    the    ioll.!    sjr'i''.  -! 

dicate    that    H    it  *  ,>  y '■ '^  j    «•<       ■  >•     '<' 

removal     in    a     large    space    chaaher. 


:  s  a  •  10 
^  u  r  !'  i 

a  ■■  J  u  m 


lU.l.irM     \M) 
AT    2C    K. 

o  '  h  e  r  $  . 


report 

.  X  >  jen 
n        I h  eo  r  .  . 
I-  e  8  ,     '  0  T  1  za  - 
puap  I 
(■  o  n  il  1  •  1  0  n  I 


T  e  .^  h  a  ".  1  J 
r  -  .  '1  '  '  *■ 
.  i     mo  s  ' 

1  •  ;  5  -  n  • 
••ao  ■  ■>  '.     0 

I'll  r  r  «  J 
1  ;  s  0  r  p  •  ; 
J  0  '.  ;  .1 

;  '■    I  I  '  '.  0  ' 


e  f  [  1  c  1  e 
like'.. 


N 


r  r  .  0  I  r  a  p  ;   1  n  rj 
0 ",     0  !'    11    and    N 

•  r  1  p  ('  1  1  g    -i  p- 

;  •■     •  h  r    s  0  '.  1  .1    <> 
-,  •     IT     high     c  0  n  - 

•  0     find     i  p- 

1     ;  a  r  ge    s  pa  .■  e 
'.rite    t  h  J  •     11 

molecules  on 
;  is  mof !  e  f- 
,  1 .1  low  he,! 

0  "  d  I  t  I  o  n  I  1  n  - 
.  r  I  !  1  e  for  11 

'.  ■  •  r  m  p  ?  i  '  o 

Ti1 


improve  He  trapping  bv  ionizing  ">  >■  ioms  .to 
collecting  them  on  i   h,r;..,i  T       k  i  .i  r  l  i  r  e  w  r 


ansucceaiful. 


Aul  ho 


AD-286    810  Div.       25.    4 

(TISTM   ODN;    OTS    price    $2.25 

Southern    Research    Inst..    Birmingham,    Ala. 

A    Fl'NDAMENTAL    STUDY    OF    THE    INFRARED    SPECTiU 

SCBSTITITED    AROMATIC    COMPOINUS. 

Final  rept..   -  Apr  c '.  -  "  4  Ap'  '-2. 

by  M.  C.  Coburn.  Jr..  C.  V.  Stephenion 

Aug  -32.  82p.  incl.  tll»i.  tables^ 


Aug  -32.  82p.  incl.  tll»i.  tables,  ^i, 
.Contract  AF  33{6lo)8205.  ProJ.  -7300) 
(ASD  TUB  62-381)        Unclassified  r 


and 
refs. 


others . 


■pn  rt 


DESCRIPTORS:   'Infrared  s pec  I ro scopv .  •• 
•Organic  compounds.  Bromides.  Iodides,  i- 
radicals.  Fluorides.  Chlorides.  Methy!  r. 
Alkoxy  radicals.  Nltro  radicals.  Carbu.i 
pounds,  Physical  properties. 


/  !■  n  .  s 


Attempts  were  made  to  correlate  tne 
of  far  IR  absorption  bands  of  aoao- 
tuted  benienes  with  physical  properl 
Bolecules  or  of  their  substituents. 
w»-re  measured  for  mono  subs  t  i  I  u  ted  be 
these  substituents:   -F,  -CI.  -Ur.  - 
-CFji.  -CCi:".  -N02.  and  -OCm.   Some 
correlations  but  no  useful    !  '; 
were  found.   Correlations  «.r     -j 
tensity  of  symmetrical  '  .  ..-d  i  »  u  i.s  t  it 
a  vibration  probably  not  as  likely  t 
other  modes  of  its  syani.-t  r.  -.      ^ 
the  intensities  did  not    irr    .•   -■ 
IR  of  all  38  compounds  studied  are  r 
from  ..  '  ■  to  .?'■  •  reciprocal  c  t« .   ,A 


ath 


I  f  n  V  1 
.1  .11, 

II  t  !■  I)  ■> 

ene» 

-•"N  . 

c  o  n  d- 

••  1  ,1  ;  1 

lor  '. 

.•  .1  ;.. 

ra  1  X  ■ 
!l .)  w  r*  ^ 

I  ■■. 
,,  l..g. 

r 


•   1  !•  S 

-.  ;  '  1  - 

'  ^  .* 
.  '.  1  !•  5 
having 
r  H  ' . 
:•■  jr.-.' 

■■  f    1  M  - 

r  /  •■  n  •■  s 
1  I  h 
•  r  . 

ra  p  1  ••  I  '■ 
.•d 


AD-28'..  84' 
TISTP  MH; 


Div.   25 
OTS  price  1.75 


Aeronautical  Research  Lab..  Office  ..  i  V-i 
Research.  «  r  i  gh  l-P  J 1 1  e  r  so  ti  V  ;  r  '  r.-.  His. 
THE  PROFILE  OF  Tilt  ARC  CO.   IC 

(..  Schmitx.  ed.  by  J.  Blrk.-land.    V  -  j 
iacl.  illus.   ;Rept.  no.  AHL  '    .. 

Unc  1  ass  1  f  led  r  •  p.i  i 


I  .4  ' 

ih  1 


by 

15P. 


124 


DtSCRlPTOIlS:   •Electric  arcs,  'Teraperal  u  re , 
•Thermal  conductivity,  •Nitrogen,  •■Electrical 
conducidnce.  •High  temperature  research. 


.rofile  of  a  c y  1  i nd r i c a  1  1  y  symmetric  electric  arc 
.hen  the  electrical  conductivity  Sigma. T, 
.....ui.w  L,  T   ;ind  the  specific  radi 

The  method,  which  in- 


;  mrthod  IS  given  for  calculating  the  t  emper  ,i  t  u  r  • 

'-*-ic  arc 
thermal 
conductivity  k,T   and  the  spec i f i c  r ad i at i on  IT 
of  the  arc  gas  are  known, 
»olves  the  approximation  of  these  gas  properties 
bv  linear  functions  of  temperature  over  certain 
temperature  ranges,  is  then  applied  to  a  N  arc 
ind  the  results  are  shown  to  be  in  .jood  agreement 
«ith  experiment.   A  method  for  obtaining  Sigma  T 
md  IvT;  when  the  temperature  profiles  for  a  se- 
ries of  axis  temperatures  are  known  is  also  given. 
Author) 


AD-.B'     ?4V 
nSTM.  SJR 


Div.       25,    to 
OTS    price    |1?.75 


;e  ro  n 
Ke  s  ea 
IrltRM 

ONTA 
;K(.U\ 
Kepo  r 
Resea 
b>  He 
Aug  ' 
ARl     ' 

Proj 


autical     Research    Lab..    Office    of    Aerospace 
rch       »r  ight-Patterson    Air    Force    Base,    (ihio. 
ODVNAMK     I'ROPEHTIES    OK    SELECTED    i,P£CIh.> 
1\1\(,    CAHIUA,     IIVUROGEN.     OX\r.t\,     HtlllV     A  N  .J 

t     on    Aerospace    Simulation     l.chniqu.s 

re  h  , 

rnard    T.     Wolfson    and    Robert    G.     Dunn. 

Iv.     incl.     tables.     T:     refs.  Hept.     no. 


I  nt I assi f  ied    report 


DESCRIPTORS:       'liaseous     rocket    propel  lants. 
lables       High     temperature     research.    Detonation, 
Energy.    Enthalpy.    Entropv.     Heat    of    formation. 
Argon,    Carbon.     Helium.     Hydrogen.    Oxygen, 
feroxides.    Ozone,    Specific    heat.    Chemical 
equilibrium,     Thermodynamics. 

lork    on    detonation     in    gaseous    mixtures     r.oiiirps 
reliable    and    consistent     values,     at    smal        '.rr- 
peralure     intervals,    of    the    t he rmodv nam i . 
properties    of    .i     numder    of    species     invoU.ti,    i   . 
H,    0.    He    and    -  t.  ■  ^ '■    i'     "•     i- resented    ol     ...    .  u- 

lations  of  t  i  hi- mc  .:\  r  ,."  ,  r  ; 
iatervals  for  27  selec  t.  .:  sj 
Bonatoaic  carbon  in  bolt,  t^- 
phases.       The    basic     Ihermodvr 


t  1  o  II  s     at 


1  f 


i» .  r  f    r  .1  ( 


all     s  u  c  n     d  d  t 
Other     therrr.  11 


I 


I  t 


t  he  c  oaput  at  i  <  •  ^ 
e  ne  rgy  and  e  r  '  ' 
reliable  sources 
k  intervals. 

■  ere  c  omp  -  ' •  '  !  :  '  "  ' 
the  1    k  :..!..  » '  '  .   In- 
consistency through,  ut.   :'. 

0  1  all  of  the  t  hr  rn.  o  d>  n  .in  1  . 

1  n  t  e  r  V  .1     ^     «  •   •  >      •  •  .   r-     ,   I  t  ,.  .  •  . 
fourth    a<y  I  1  r     i  r.  l  •   i  p  c  i  a  t  i  <  i 
lure    range    covered    for    '■  '  < 
species     is     1?    te    '  k 
functions    present 

■  o  1  a  1  y  >'nr  c  ap  rir  1 
e  ne  rg>  .  i. '  '  ^  ,  *  , 
«nd    equ  1  1  i  I'  1  •  "1.     ' 


t 


1  II 1 
'.J  ^     .1 

I  t  H 

,11  ..f 


.  Li.t  I  n  q 

II , :     ^  o  I  i  d 

1  r  < '  i;  ^^ '    '.  * 

It),  :  r  1  f 

.1    :  1  I'lT 

!  .   u  n  .1  rt  t 

'  u  n  .  t  i  .  ■  n  s 


.;  ,,  t  he 

I   f  I  t: 
)    I!  d  (T.  I 

(      .:  ,1  t  .1  ,      and      .*  .   ;      o  1 

'.  tj      1  r  V  J  t  »■      1  n  t  »   t  n  .1  1 
i  I,  I  \     .   .    n  s  1  s  '  '  I  1      V  d  1  Lie  s 

I  u  111  t   :  u  r,  ^     .it  K 

:     1  \      1  [  e     A  ,  ;  k  >■  n  s 
rr  r  I  lio  .1  .         1  li«      t  .11  p 
•  ,i_  „  I   1  t  )      <'  f     t  '-■ 
The     t  1. 1   I  IT  o  d>  r  HIT.  I  . 
.1      li  1 17  .T  h  1 1'  r  ;  <•!>  s      I  .'  r  n  ,      .. 
d  t      I  1   I. .-.  t  .1  n  t      p  I  f  s  s  li  I  '■  .      It. 
:^\      I    !      !  (   I  rr,  d  t    I  (1  I!  ,      e  fi  I  r  o  [  >  , 

I  ■>  11  1    .  n  u  I  II  u  I    . 


I    d- 


AD-.:ec    B4'*  ^'  '  * 

vTlSTP    WH'     01 s    pri 


■-'  0 


He^l      :rH".:-r     i    ■!   .   ,      I    .      "f     M .  n  ■■  .  ,      tlrpeHp.,1  i  <•  . 

TtMi-M;*i    lU    p;  sn;:  n;  Till'-    is    a   i  i'«    »ass    hi\ 
Aki,    •,    r,  A^MA    .IT. 

Fin.i.     t.-rr.  r.  ..  ..:     r.  p-rt     ...     >J.-.  h.ini.  $    of     h  1  lyhl. 
by     t.      I.        K      Hir.  t.'r     Hii.l     f.      .:  .      lr.'i»erb.         .1  ..  I  >     •  ■: . 
•''  p  .      1  .  r  I  .       1  '.',,.  k  .  r  .    1  N  . 

nt  r  ..   t      AF     3j)\t,10/5-      '   .      I'roj  .  ' 

,j  _  1   iir  :  ,1  s  s  1  f  I  e«     r  I  po  r  t 

1)1- -.1  k;  I'TdHS;         M-mp'Talur.-.      MMnsira    jets.      'Ar- 
jun.      '(-.lor  .ni.'t.  rs.      '  Mo  1  .  r  u  i  a  r     y\^e  c  X  t  o  s<.  op  )  . 
N  i  .  r    -J  e  r  ,      ,s  p  •■  I  t  r  .i  j  r  .1  p  t;  1  I      a  n  ;i  1  \  i  i  »  . 


PHYSICS  -  Division  25 


,;-kw    A    plasma 
1  o w-ma  s  s- f lux 


Th.      t  t-mpe  r  :)  t  II  ri-    d  i  s  t  r  i  1.  u  I  i  o  n     in     a 

;  ,   t     w  ,1  ■-     il.'t  .Trai  niMl.        Th<-     j  .-t     »*;)s     : 

and    IX  h  ,iu  s  t  I'll     into     thr     almos- 
■ra.'nt..s     vs.  re     radf    with     a    yraliny 
■nper  at  II  r.-s    n.-r.'     d  .- 1  i- r  m  i  n  ed     l.> 

,1.,.     .-lit!.-     method.        A    .alorinelric     heat     exchanger 

and     .i     ra.il  at  inn     r.'i:.'i\.r    n.-rc    used    to     .-stalilish 

,,  n  .nrrjv  l.alan.e  I'.ir  the  pi  aim  a  torch. 

1  >  ;  .  n  .  .•     ..  t 

;  1  s  n.'d     for     ,1     '      -kw    N     p 


h  1  .J  h  -.■  n  t  h  a  1  p 
p  h  1-  r  ■    .        T  h  I' 


t>pe 
I'  .1  s  n  r  I 
<  I  r  .I.J  r  il  ph     a  n  .1     t  . 


The     .'X- 
t  he  rraoii;.  naini  .      e  n  ii  i  1  1  I)  r  i  u  ra    nas     eslab- 
..    -      -kw    N     pi  aim  a    jel.        This     was     don. 


)0  n 


1,,     us  in. J     the     r.ilalional     ban.)     sp.-clra    of     carl 

i'-purili--s     pr.sent     in     the    _,  e  t  .        The    experiment..- 

V  i„„     .ui.l     the     .-valu.ilion     of     the     .spectroscopic 

r.  ,..sur.-n.-nt  s      is     d  1  s  .' ii  s -s  .' d     in     considerable     d  .■  t  a  i  1 

.,,;r..     this     n.-thod     1  .s     not      v.-t     as     md.'ly     known     as 

oih.T     ir,..th..ils     of     t  .Tp.-r.'.t  iir.'     .!  .•  l  .•  r  m  i  n  a  t  i  o  n  . 

.Author, 


All-.  .-.-■•  inv  25 

1  1^,1  M,  b.lK,     His    pr  ice    $3.60 


S .  a  t  t  1  .  ■  ,     Wash. 
APPAHAliS     I  UK     l./iis     XL,V(PLKATMiL     TINS  ILL     ULFOUMATION 


1  n  J     .s,i  I  .'nt  1  1  1  c     H.    s  .a  re  li     Labs 


AM)     blMlLrAM.nlb     Ml,  AS  I  U 1  M  LM  b     -il      THKHMAL     PHHLKH- 
1  1  i  ^,    .11      Ml.T  AI..S  , 

t,,,      ,1        V        I   r.lnann     and     .1.      A        ,lahii.1,i  S.'P^'-, 

I'lliis  ■     r.fs  ll.iriim.'nl     n...     I)'--.-     '"     , 

I :  n  c  1  .1  s  s  1  1'  1  •  .1     r  .  p  0  r  t 


available  fr.im  th.>  author. 


Ill  SI  li  1  PTDKS: 
p  .'  r  a  t  a  r  f  r.  s 
.  •  q  u  1  p  m  1  ■  n  t  ,  T 
a  n  c  .  ,  T  h  .  ■  r  m 
I'h  a  s  .   t  r  a  n  s  1  I  1 


"Low  tem- 


"T  .  n  s  I  !  -■  pr.iper  t  les  , 
a  rch,   ■  M.t  .lis,   "(  r>  os  t  a  t  ,  T.  s  t 
s  1  in.  t  h.ids  ,  1.1  .  <■  t  r  ica  1  c. indue  t- 
al  onduct  IV  It)   Th.rnal  diffusion, 
H.  1  1  um   La  t  t  IC'S  .  Copper 


I  n  ,s 


.1  II  .1  )  s  .  Nick 
IJ .,  f  .1  r  ma  t  ion. 


1  alios 


M .  t  a  1 


1  c 


crystals. 


Old  II. 

IL   I  .1  r  .-I  p  pr  II  X  1  na  I  e  ] 

1  n  V  .■  s  t  1  (ja  t  ion 


A  .rM.stat  was  c on s t r u c t .d  and  is  described  which 
p.  rm'ns  th.'  t.nsil.-  d  .•  f  o  r  ma  1  1  .i  n  ..  f  metal  speci- 
n.ns  und.  r  loads  up  to  V    k  .j  and  s  i  mu  1  t  a  n  .•  o  u  s 
measurements  .« f  th.   th.-rmal  and  .-lectrical  con-, 
d  u  c  t  1 1  1  t  s   thermal  d  i  f  1"  u  s  i  \  i  t  )  ,  and  h  .■  a  t  of 
d.  f.irmat'ion.  pr.f.rabl)  at  t  .-mpe  r  a  t  u  r  e  s  of  liq- 

The  apparatus  is  d. •signed  to  k.-.p  liquul 
1)  :        h.iurs,  which  permits  th.- 
,(    .)c  c  u  r  r.-n  c-s  r.quiring  high 
0  1  u  t  1  .1  n  1  n  t  1  m.   a  .s 
u  I '  LI  s  slip  at  low  I 
u  i     I  h  .   I  .rapt  r*:i  t  a  r  .- 
.nc.s  IS  arhiewd  thr.iu.jh  th.   application  of  yas 
t  h.rmomet  .-rs  in  conn.ction  with  electronic  d  i  f- 
l.rential  pr.ssur--  sensors  .)  f  small  d.'ad  volume. 
Automatic  r-cordiny  allows  for  an  accurate  ob- 
s.rvation  .if  thermal  transi.nts.   Ihe    thermal 
conductivity  mea  s  u  r  .■  me  n  t  s  an-  based  on  the 
Kohlrausch  method.   Som.'  r.  suits  which  ar<-  rep-- 
r.s.ntativ.   f.ir  th.-  application  .if  th.-  apparatus 
a  r  .   p  r  -  s  ,  n  t  .d  .    ,  Au  t  h..  r  ) 


r .-  s- 

f.ir  .-xample,  th.-  discontin- 
mj).  r  a  t  u  ri- s  .  The  m.-asureraent 
and  small  temperature  differ- 


All.; 


^YP 


()T  s 


11  I  \  . 
price 


c-Q. 50 


Knyineeriny  (orp..  Hethpage, 


(.  r  umma  n     \  i  r  c  ra  1  t 

(JS     lilt-     IILI-OHMAIION     01      THlCk.     (OMPOSITL.     ORTllO- 
TKOPU        (IKIITAR    (U.INDKlfAL    SHhl.l.S.        PAKT    1: 
OHTHOTKOPK        (IHCIT   \R    C  V  1.1  .NDR  1  C  AL  .     HOMOGKNKOnS 
^•1I•ILS  PART    11:       nRfn.AR    OlINORIfAL.     SAND- 

IM(  II     Sl'lKl  IS    IM  111     OKTHOTHOPK 
b.     .lacques    <   rouret- Pascal 
others.       Sep    '  2 .     '  Z^p 


CORKS, 
.lames    B.     Mahonex     and 
incl.     illus.     '        refs. 


lechnical    rept. 


n  0  . 


Hese;irch  rept. 


no  . 


h' 


Contract  No  nr- 


^6500,  Proj .  NH-:-'  /.-/.'  ;■ 

I  nc la  ssi  f i  ed  report 


I)I,S<  R  IP  roisS:   ■  blast  ic  shells,  "Deformation, 
"loading,  'sandwich  construction.  Cylindrical 
bod  1  es  .  Stresses, 
ential  equations. 


tlasticit).  Partial  differ- 


125 


riTXTT    _    rM^riairtn     9fi 


Division  26  -  PRODUCTION  AND  MANAGEMENT 


In     Pi  r 
■hi-     J  I 
)  r  '  h  0  ! 
ihff  1  1 
'   :  0  n  J 

■  ■  0  -  d  1 
r  0  n  d  1  '■ 
11'  ion 
I  I  s  p  1  • 
]  I  h  1  n  ^ 
Vi  '  ion 
I'a  r  '  '. 
:  1  .;  1  .1 

■  1  on  I 

•■  V  !  1  n  d 
ores. 
e  "I  Jd  ■  1 
J  •  r  ••  s  J 
<^  T  J  I  '  1 
'  T  I?     or 

!!'"■"  1 
!    h  U  5 

1  >;  J  c  r  1 
'.  ]  .  I?  r  f* 


rets 
r  0  p  1 

u  nd  !• 
1  i 

■  '■  n  f 
1  0  n  I 

a  1     ' 

'■  SB^ 

'  r  1 
1  . 

i  r  r 

•f  'I  ut 

I  0  r 
r  1      1 

!  h 

0  T  S 

r  •■  s 

0  '1  J 

'Id' 
a  •  ••  r 
1  n     ■ 


1      »  > 

■•  %     <  1 

r  r   I 

r     1  r  t' 
d  »>  .  •■  1 

10  1)1 

d  r  d  u 
h  »•  o  r  f 
n  •       It 

■1  J  .  ••  r 
!  n     I'l 

1   n  r  0 

'   I  0  n  J 
t  h  >•     s 

'.  S  4 


cm 


5*  I 


tn        '  r  0  m     r  o 

$    ^  n  1)  '    i  O  1  J 


:  n  « 
i  r 1 t  ed    1 


qua 

'  US 


1 .. 
1- 


;.)■■! 
of  $  t  r 
-displace 
!  -  J  r  r  i  b  e  t 
(>r  e  with 
,  ^  0  t  rop 
Ti  0  s  '-  J  e  n  e  r 
'••sses  artd 
I  r    c  s 1 i  nd  r 


ji'.oit   ■ii'-|i  governs 

'   d  ''  '  0  '  "  I    '  ■   >  '   1  '1 
1  -1  '1  r  ,   I  .    ";  n  i;  ,'•■'•■  ij  J  S 
-1  I  Si,i^ort   condi- 

s     ,s-i  coniitis  of 
I';   ^  I'd  houndar> 
ii«  o:   -isineri  var- 
nsisteni  stress  <nd 
■hich  include  non^an- 
■sress  ind  shear  delor- 

equatlons  developed  in 
n  Ike  foraulation  of  the 
:  a  I td  boundarv  condl- 

sia  of  thick,  circylar 
lis  with  orthot  rop i c 
oaprise  five  equilibriun 
ess  resultants,  sixt  een 

ent  equations,  and  six 
he  force  interaction  of 

an  orthotropic  inner 
It  outer  face  laser, 
al  forB.  thei*"  equations 

def  oma  t  i  ons  of  a  three 
i  ca  1  f hel  1.    Author, 


26.    PRODUCTION   AND 
MANAGEMENT 


AIJ- 


r .  -iT*   n 


Oiv.       2f}.     U 
jTi    price    |1 . ^0 


'j.. 


fills    liejt-arrh    I.  ab..     Inc..     Kichton    Parli,     III 
,N    UK    UOl.ltK    KLEXINC.    DEVICE. 
L -•  r  1  y    proijress     rept.     no.     ',     4    Jime-I'     Aug 
1  ■'       y    of    Strain    boflening    to     laprove    the 
■■  r  :  L  ■■  ^     of     Refractory     Helal>, 
tlo  ^  '    ivoy    and    E.     J.     Kipliny. 
tabic. 
.Ow    o2-0725-ej 

t  n  c  1  a  s  s  1  f  1 


:.  t  -) 

;  J   I  I 


p         I  1  1  u  s 

Contract 


Aug    o2. 


■  d    report 


DESCRIPTORS:        'Refractory    aattrrials,      Hetals. 
Rollinij    mills,     3hif»»ts,     Slrnises,     Deforaalion. 

L).-.,ign,      Inljstrial    equipaent,     Proci-ssing. 


Ko  1  I  •■  r     : 

a    u  n  1  I  J  •■ 
nif  r  c  1  I  . 

■  1  p  1  1)  ;  •• 

til      J  N   !   ■' 


00- 


->o     <j  r     A  1  r     r  1 


I  : 


;   i  f'traclory  nelal  sheet  requlr«"j 
•  •»inj  device  that  reseables  a  coa- 
,'  r  leveler.   A  nachine  of  this  type. 
Iterating  at  elevated  t  eape  r  at  u  res  , 
11,1  Mork  rolls.  Has  designed,  but 
ijring  this  t i  ae  period.   The  charac- 
ihe  flexer  are  described.    ^Author, 


Dlv.   2b 
OTS  price  }''.'?C 

i;t  Co..  San  Diego,  Calif. 

r     *IAM  KACTI  H  ISt.    HETMODS    FOR    LICIIT- 
KOIL    HEAT    EXCIIANOEKS. 
.jr^ss     rfpt.     no.     1,     t?    June- 


i  e  p    r,  /  . 
1    Oct    r>2, 
^  Con  t  r  ir  t 


'».    l«cl.    lHus.    tables.    5    ref«. 

AF     '3(65':')  87  tit.    Proj.    7-^3^) 

t'nc  lassif  ied  report 


'K  -1 


I)  c.  M  K  1  f  : 

J  •■  ^  1  J  1  .    U  I  •' 

t  J  r  ••  ,  ->i  -  ■ ; 

A  .  i  O  .  ^  .  r  1  • 
A  1  u  in  1  1  -i  11  <•  i 
•  •■  .  d  1  n  J    A  1 


^  1  J  n  1 

,  :'  t  1 
.-np  . 


1  c  H  n  t 
'   1  •■  .1  t 

■'•■.)   * 


•(>-»'.  exchangers,  •Foils, 
N    •  VI  1  -  1  f  ac  I  u  r  I  ng  methods, 
1  •  ,  n J  1  ,  Hdterials.  Teapera- 
<irurlion.  Stainless  stet-l, 
^n  alloys,  Vanadiua  alloys. 
.  s .    Chromiua  alloys.  Brazing. 
Nitrogen.  Heliua. 

Dvemenis  were  aade  to  the  design 
'inifer.   A-plastic  mockup  ««s 
, "  «ed  the  principle  of  opera- 


tion of  the  neM  40  sign, 
constructed  and  used  to 
pieces.  Parts  were  for 
less  steel,  llastelloy  X 
Satisfactory  parts  »ere 
C.C05-1"  ■■d  0.002-in  t 
and  O.OOS-l*  Hastelloy 
required  for  the  titani 
methods  Here  tried  usin 
tteei  parts.  Both  resi 
bra/ing  aere  used.   ;Au 


Experimental  dies  were 

f o  ra  exper I aen  t  a  I 
aed  using  type  ^2"  s  i  i  i  •■ - 
.  and  Ti-'.'V-  'Al-   (  r. 

f o  raed  in  sheet  s  of 
y  p  e  .!  -^  *  s  t  a  i  n  1  '•  s  s  t  .  .  ' 
X.   Addi  tional  .r>  iv 
ua.    Experimental  joining 
g  the  formed  'stainless 
stance  nelding  and 
ihor  j 


AD-:85  923 
.TISTB  AM) 


OTS 


Di  V. 
price 


i^. 


AK  INC  Research  Corp. ,  M 
ACtlRACV  OK  AFi  ".-1  HE 
Special   rept . , 

by  Harald  K.  Leuba  and 
20  July  o2.  20p.  ind. 
(Contract  )kf    3i(65'')738 


DESCRIPTORS:  •(lainte 
neerlng,  'Data  ^roces 
force  operation^,  Eff 
Errors. 


ashing  ton,  U.  C 
POHTIM. 

David  Van  Tijn. 

illH*.  (Pub  no. 

2) 

Unclassified  report 


206-3-315) 


nance,  •Manageaeni 
sing  sy  s  teas .  Da t  d .   ^ 
ectiveness.  Design. 


Net  hod 
of  Air 
men  t  a 
the  ou 
the  AF 
the  Ex 
f  o  ra  a 
of  sup 
a  pi  lo 
are  pr 
■easu  r 
of  ARl 
depend 
used  f 
'  'J-  T  d 
sugges 
the  St 
hoaeve 
kind  o 
It  Mil 
and  t  h 
and  t  h 
N  I  t  h  w 
Force 


s  of 
For 
re  d 
tput 
M  tO' 
cept 
bas 
po  rt 

t  St 
e  sen 
e  th 
NC  H 
ent 
or  a 
ata 
live 
udy  , 

r.  P 
f  in 
I  be 
e  na 
us  I 
hich 
supp 


check 
c  e  aa  1 
I scu  s  s 
s  of  t 
- 1  j^  T 
ion  T  I 
is  for 

aanag 
udy  of 
ted. 
e  con  f 
e  sea  re 
upon  t 
easu  r 1 
do  NO  r 
.  al  t  h 

they 
o  1  nt  u 
ves  t 1 g 

pos  s  t 
t  u  re  u 
o  o  b  t  a 

these 
0  rt  na 


I  ng 
men 
ed. 
he  d 
he  M 
me  C 

dec 
emen 

the 
The 
1  den 
h"  S 
he  r 
ng  t 
k. 

ough 
are 
p  th 
at  10 
ble 
f  in 
1  n  a 

dat 
n  age 


and 
ance 

Thi 
ata 
al  nt 
ard 
i  s  io 
t . 

ace 
purp 
ce  I 
rese 
c-  ■ 
he  1 
The 

due 
not 
e  po 
n  . 

to  e 
ar  c  u 

aea 
a  aa 
aent 


pu  r I f  y I 
and  1  o 
s  data 
s  y  s  t  e  a  s 

enance 

S  V  s  t  e  m 
n-aak i n 
Results 
u  r  ac  y  o 
OS  e  of 
nhe  ren  I 
arch  pr 
system, 
n  f o  r ma t 
results 
to  the 

c  one  I  u  s 
tent  1  a  1 
Ml th  ad 
va  I  uat e 
r ac  1  es 
sure  of 
y  be  ea 
.  A  u  t 


ng  t 
gist 
base 

ope 

Data 

Ev 

g  1  n 

dev 

f  KK 

this 
1  n 

og  r  a 
Th 

1  on 
obt 
pU 

I  ve. 

I I  le 
di  t  1 

bot 
1  n  : 

the 
ploy 
ho  r  , 


he  ! 
1  c  > 

con 
rati 

S  .  ^ 

en  !  ^ 

a  1 
e  1  u(> 
-1  r 

St  u 
that 
a  wh 
e  me 
1-  on  t 
a  I  ne 
o  t  n 
Th 
s  of 
ona  1 
h  th 
?  — ' 

con 
ed     I 


s  1  s  t  s     of 

n  g     under 
•  .■  n     .1  -,  ; 

r  .   i-"r;.d 
I  I  •■  J  s 
f  d    uiiiler 
eport  i  ng 
dy    mas    to 

portion 
I  r  h  IS 
t  hods 
ent  of 
d  are 
a  t  u  re  of 
e  y  d  o  , 

this 

e  f  1  o  r  S 
e  degree 
report i ng , 
f I  dene  e 
n  Air 


AD-285    «><*8 
TISTE   CAJI' 


Di».  2t. 
OTS  price  t' 


and  Statistics  l.abs. 


St 


App I ied    latheaat ic  s 

I     ,    Calif. 

TECHNOl.OtiY    AND    SCALE    IN    EIECTRICITY    (.tVEKATIuN, 


rd 


by  Phoebus  J.  Dhryaes 
2-  June  i2,  6"p.  incl 
(Technical  rept.  ne. 
IContract  Nonr-22550. 


and  Murdecai  Kurz, 
lllHs.  tables.  ". 


r  ef  s . 


Proj.  NR-'J47-00«; 
Lnc  lass  i  f ied  report 


126 


DESCRIPTORS:   •Electric  power  production. 
•Steam,  'Industrial  research.  "Economics, 
Electrical  industry,  Production,  Industrial 
plants.  Labor.  Statistical  analysis,  CoMs, 
Samp  ling. 

The  question  of  returns-to- scale  in  public 
utilities  is  analyzed.   The  productive  process  of 
electric  generation  is  examined  and  a  moditi'  ; 
substitution  model  is  employed,  perraittin.j  d  i  ; - 
ferentiation  between  ret u rn s-t o- sc a  1  e  to  labor  and 
to  other  factors.   The  method  eaployed  isolates 
the  impact  of  technological  progress  on  vsteaai 
.  lectric  g<-ne  ra  t  i  on  .   It  is  shown,  that  increasing 


PRODUCTION  AND  MANAGEMENT  -  Division  26 


:,-l.r  ■!  v-l.i--.'  .1  • 
lain    impact    "  !     t  .  i 

•he     •.'••C'S 


priv.il!      I  h  rn  ii  ,)ho  u  t  ,      and     Ihdl      the 
.   :  ,,    J  ^      ».  ,l^       r.   .J  1   s  t  er  111      (1  li  r  1  M  ij 

This     ^  I  >jd>     .  ov  .'  r  ■>     t  •!  •'     jwr  1  nd     '    •       -'    ■■ 


AD-2^»^    112 
TISTM/EJH) 


niv.      2^1 

III''     (Tire     ^1  .  '  0 


1  \  . 


\  \r     ■  c\rr  I'     ^vstens     romnand, 

.n,ht-rBtter,on^Air^:orre^^^ase.     OhlO.^^    __^^^     ^^^^ 


ADJISI  Wt 


I ,  ■    A I T 1 1  'U  r :  (    ;  1 1  ;  K  i  s  I  1 1 

DliENSli.N.s    li*      l.rlAM^     HMCM,     MM     'AM.   Al      VA,    MIMM.. 
CONSTRITTION     ni       I  nnl   s     AM)     Mir!l(U)s     MiK     •IMKIII     AD- 

jtSTMENT    'nunnjs    :    am)    ii    , 

j,,   V       V  .     K  o  n  d  a  s  h  e  V  5  k  i  V  .     '  "      '  u  n  e    •   .\     "      P  .       Trans. 

*  J  ;i_T  •_..-_■- ■■-•     from    \aladka     Avtnniallchesklkh 
Priboro.     Koilrol^a     iJazmerov     Detales      t'r  i     Mek- 
,„„,r".-s»o.     Mhrat-otke;     konstruktsii     Hriborov     I 

Setodi      ■  »fi    Na  1  adk  1  ,     pp.      '-"  "  ,     "   " 

'nrlHSsified     report 

OESrRnT'Hs:        "Varhne     tools,      'luttinq     tools, 
•  «iir  h  i  n  1  n.j,      '  ^ .  r  1  n  d  .■  r  s  ,     Automation,     Control 
^.•(•..■■^s,      Industrial     equipment,      I'rodJrtion, 
tco"o-irs  s'-il,     Iranslations. 

I        • 

'  0 1 1  >-  •■  :  s  : 
.3SS  1  •■  ir  at  ion     o!"     devices     for     a  r  t  l  y  e  1  v     rontroll- 
,„j    fji~pn5ion     details     on     metal     cutting 

T  S  r   "    1   "  e  S 

.  -^^n'  \r  :\\      .-fferti.eness     of     devices      for     controll- 
', -.J    ,li~.n5ioi     details      11     the     g  ri  n  d  1  n  ij     process 


iD-:a-     •  •  •  Div.       2t.     27 

Tism   T(  I.      OTS    price    J  '  .  60 


Foreign  Tech  .  In  v  .  .  Air  1  ..  i  . 
Inght-Pat  terson  Air  l-f'-  i' 
EFFECT  UK  MECHANIC  Al  I'  a  1  l-^^ 
TIONAL  PKOl'EHTIt^  1  .*■  '.A-^  T :  !i 
by  A.  1  .  1  sa  vev  and  N  .  A  .  M. 
■■p.  incl.  tables  .Trans,  ni 
Issledovani  ye  Tekh  n  o  1  n  j  1  ■  'i  .•  v 
Tyazhelom  Nash i no s t  n  '  n  1  1  :^ 
Iss  ledovate  l"  sk  i  v  '.  r  m  1  t  j  !  \ 
lashinoslroeniti.        MnMi».     N 

U  n  c  1  a  ' 

DESCRIPTORS:        •!.  1  ^     lirlin. 
t  u  r  i  ng    me  I  h  od  .s  ,      4e  1  h  .i  r,  1  ,  .1 
sing,     Machining,     i.rindirs, 
Fracture     (.Mechanics;,     Test 


;  Ni. 

1:  IN 

r  n  / 

( 

K  I  K 
.■'it 
ekh 
0  . 


1 
liN 
L     il 

n  V    . 

r;i- 
■    1 

r  .1 


»■  r  s 

f,  11 

rii 

,  AU 

ri- 

ru  t 


S  e  >,  ••  o 

)  N   i  „ 

i  '. 
P 


a  n  d  , 
li  \- 

•  2. 

■      f  ri 
;     V 

r  h  n  II- 

i-57. 


y  I  : 

me  I 


Ml!     r  t  f)ii  r  t 

,1 .   X  .      •  Ma  ri  ,1  !'  . 

,1 .   r  I  I  e  s  ,      P  n 

1  n  J     r  ,1 1  h  1  n  ' 


Ike    results     of    this     iri\. 
tke    high    surface    p  .  r  1  t  *     > 

..  n  d 


blades    of    stationary 
absolutely    necessarv 


;  I  J  1 1  1  ■ 

1      rt  1 1  r  ^ 

'.  u  r  ;  ■  1  n  I 

tan  L I 


11  1  n  d  r  ance    to 

'.  a  d  •  s  .        I  n  t  r  I 

j  u  1  r  •   ni  f  I',  t  s      I  I)  1 

,       -a  K  e  s        It       ji"  • 

.  aim  r     .  f  f  1:  r  t 


I  I  n  1 


1  I 


t  I 


t  ' 


t  '1  > 
d  11  1 


V  1  ( 


^1  t  I 
t  a 


d  s 

1  n  d  1 

(lar 

1  s     n 

dui    •• 

"("' 
I  Imp, 

I  r  k  1  n 
.  e      I 

-.  a  n  u  t 

•       the 


I    .'I  ^5  H  . 


that 


I  -     o  : 
(.  I 

il  t  11 
r  .1 1  111 
(1  f  n 
,j  p  ,1  r 
I,  red 
a  r  t  u  r 

S  II  1  u 

h  .1  ti  1  / 

p  1  .1  n  n 

;  1  ,s  h  1  1; 


•t  h 


class    without     an 
iu»  1  i  t  1  e  s    of     t  "  '      ; 
surface    pu  r  1  t  >     r • 
jas    turbine    b  1  .1  !•  - 
considerably    th. 
tke    blade    apparit.. 
of    the    problem    ;i .  r  t   1 
of    blade    machininj.        I '■ '     necess 
and    preparing    specii       r.ichines 
operation    of    blade    worKinj    ^  ,1  r ; 
Author; 

AO-.S'-    '2.;  Div.       26,     17 

TISTM  TCG)    OTS    price    3"!  .tO 


Foreign    Tech.     niv.,     Air     lnr<.      ^, .  s  t  ,  r  s 

*right-Pat  t  er  M' •!     Air     i  n  n  •■    1' a  m  ,     i'"io 

EQl'lHUENT    FOR    i.A.-^-L.  Li  r  ii  K      aK,u:Ni,    HI- 

LINES    WITIIOIT    Sri'l'iiKriM.     AiKL.'s. 

ky    Yu.     N.     Marchenk-     .1  n  d    \.     V.     "la-j 

»  June    -.2,     ''p.  Tra'is.     m..     trD-Il--    '-     ■ 

Byullelen"     Tekhn  1  ko-tKonom  n  he  s  k  u  s     Inli.rr.i 

^0.      •      .      pp.      23-29.      T"   1 

I  nc  1  ass  I  ;  I •    1    r.  purt 


n  ,1  : 

e  M 

t  s     of 
li  r  e 
1  nij 
t  1  II  n 
.It  1  II  n 
1  n.j 
■J 


and, 


V  \  IN     I'  ll't 


s  k  1  ^ 


DESCHIPTORS:   'Electric  welding,  «Gases, 
•Pipes.  Welding,  Automatic,  Vehicles,  Welded 
joints',  Carbon  dioxide,  Industrial  equipment, 
1  b.>K. 

Terhnoloijv  and  e()uipmenl  were  developed  for  the 
automat  ic"  welding  of  revolvable  joints  in  CO.:  gas 
wili.out  supporting  wheels,  in  which  the  first 
la>er  of  the  seam  is  accomplished  with  the  yas- 
electric  automatic  device  ASP-'..   Kor  welding 
non-revolvable  joints  of  pipe  lines,  a  gas-elec- 
trii  ^eml automat ic  welding  tool  .PTV-"}  and  a 
,jas-elertric  automatic  device  vAS-l_;  were  built. 
Author, 

AD-28f  1fc§       Uiv.    2.  ,  17 
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Aeroproj ec I s ,  Inc.,  West  Chester,  Pa. 

DEVELOPMENT  OF  ILTItASONlC  WELDING  EQIIPMENT  FOR 
HtFHACTOUV  METALS. 

Interim  technical  progress  rept.,  '  May- 

■  -  J  u  1 V  ■  : , 

liv  Nicholas  Maropis.   Aug  ■:,     ^-p.  mcl.  illus. 
-  '  r  e  f  s  . 
Contract  AF    •,'   .,.;.;02':,  Proj.  '^-^>>.^, 

ASU  TH  --rcr,  vol.  Cj 

Inclassilied  report 

DESriilPTOliS:   'Welding,  'Spot  welding,  'Indus- 
trial equipment.  Sheets.  Hefractory  materials. 
Heat  resistant  alloys.  Tungsten,  Niobium 
allovs,  Nickel  alloys,  Molybdenum  alloys, 
StaiTiless  steel.  Chromium  alloys.  Cobalt 
allu>s.  Transducers.  Power  supplies, 
I  1  t  r  a  s  o  n  i  c  s  . 

*.irk  has  advanced  toward  the  development,  de- 
sign, and  construction  of  a  .-kilowatt  spot-type 
welding  unit  and  associated  power  source.   The 
design  of  the  uelded  framework  was  completed,  in 
addition  to  various  welding  control  circuits. 
Evaluations  continued  in  isolating  and  resolving 
problems  relating  lo  critical  components  of  the 
.  -kilowatt  unit,  among  which  are  ceramic  washer 
transducer  assemblies,  acoustic  coupling 
ements.  and  power-force  programming  circuitry. 
Performance  studies  point  lo  substantiation  of 
Astrolov  and  Idimet  '   .  as  similarly  satisfactory 
tip  allovs  for  welding  refractory  metals.   Itili- 
zation  of  ceramic  transdMcer  assemblies,  under 
the  tension-shell  concept,  established,  at  the 
lower- power  levels,  a  power-conversion  efficiency 
in  excess  of  projected  limits.   The  performance 
of  the  aluminum-bronze  coupler,  fabricated  during 
prior,  stud>,  exceeds  that  of  standard  steel 
units.   Performance  appears  enhanced  b>  sculp- 
turing to  provide  f  1  e  x  u  r  a  1  relief.    .Author. 
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In  classified  report 

UtbC K  UM  OHb:     Ati   i/alion,   liquids, 

Aerosols,  Stearr.,  Air,  Water,  Gas  lluw.  Drops, 
(entriluye  separation,  (entrifuyes.  ISbH, 
1  r ans  I  a  t  1  on ,  Production. 

A  1  CI  IT  1  /  a  I  1  o  n  0  1   liquids  in    different  types  of 
.ilopi/.ers   IS  discussed.    K  ec  omm  en  d  a  t  1  0  n  s  are 
raile  lor  improviny  the  degree  ol  atomization. 
Veihanicai  atomizers:   Operation  of  these 
aloiri/ers  has  shown  that  the  smaller  the  section 
1,1  the  yuide   swirling   channels,  the  greater 
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DESCRIPTORS:        'helds.       Welding,     Welded    joints 
Tools,     Sheets,    Metals,    Processing.     Waveguides 
Waveguide    joints,     Aluminum.     Electron    guns, 
Joints. 
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al  T  welds  were  made  with  a  fillet  radius 
amfer  of  .C2C,  using  machine  settings  ol 

'.J    ma,  and  ..  '  i  pm    A  ~     septum  assembly 
nf    piece  mandrels  was  also  welded. 
I  tion  of  the  mandrel  proved  troublesome 
•'  assembly  was  mutilated  and  distorted. 

mandrels  were  used  to  accomplish  the 
wing  series  of  welded  asseablies.   The 

series  of  T  weld  specimens,  on    in  long 
turn  assemblies,  required  changing  the 
ng  parameters  established  in  the  initial 
econd  series  specimens  as  heat  transfer  to 
ixlure  became  evident.   Uution  irregulari- 
affected  th«-  consistency  of 


of  the  drives 


the  welds  and  overhauling  of  ihi'  drive  systea 
was  required.   The  electron  gun  assembly  was 
removed  and  polished  as  arcing  was  noticed  whi-n 
welding  more  than  one  T  in  an  assemlil\.    Author 
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Applied    Mathematics    and    :>  t  a  t  i  s  t  i  c  s    Labs., 

Stan  ford    I.  ,     Calif. 
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PKOBLfcMS, 

by    Fredi-rick    S      Millier.       .^''    Aug    >i2 ,     J4p.     incl. 
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TINGSTEN    FORGING    OEVEl.OPHENT    PROGKA*. 

Interim    technical    progres>    rept.     no.    c.    5    June- 

.     Sep    ' 2 , 

by  F.  N   Lake.  Sep  o2,  I7p.     iwcl.  illus   tables, 
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UESCHIPTOUS:   "Tungsten.   "Tungsten  alloys. 
'Forging,  Refractory  materials.  Configuration, 
Manufacturing  methods.  Extrusion,  Dies,  '*<•- 
chanical  properties.  Hardness,  High  temperature 
research.  Sheets,  Spaceships,  (juided  missiles. 

The  program  was  revised  and  extended  tu  adapt 
•»ie  developed  forging  proce.ss  to  non-struitural. 
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tkin  section  tungsten  compone 

Tkin  Section  configuration  and  to 

lis  designed  for  determination  of 

pirameters  involved  in  forging  of 

tungsten  shapes.   Forging  tooling 

lured.   Centri f ugal ly  cast  and  extruded  a-.  Mu 

Its  selected  as  the  forging  billet  material  for 

tke  program.   The  initial  large  diameter 

ingot  was  procured  lo  strict  specifications 

■  as  successfully  extruded  to  sound  forgin.j 
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Arnour  Research  Foundation,  Chicago,  ill. 
OEULOPMENT  OF  2/.CC.  F  FORGING  DIE  SYSTEM, 
literim  technical  progress  rept.,  tS  June 

:*:  lep  t:, 

by    H.    B.    Nudelman,    A.     H.     Murphy    aiid    others 
Oct    tr.     3'^p.     incl.     illus.     tables. 

Contract    AF    33 ( fcCC ; 428t 1 ; 

ASO   TR    ',-38':.    Vol.    6)    Unclassified    report 


DESCRIPTORS:        •  Korg  i  ng  ,  "U  les  ,     'High     lerrpersture 
research,    Titanium    compounds.    Carbide- 
llorides,    Silicon    compounds,     Materials,     !■- 
fraclory    materials.    Ceramic    oaierials.    i>leel. 
Fracture      Mechanics    .     Failure       Mechanics     . 
Stresses,    Pressure,    Metal     coatings, 

•ork    aimed    toward     the     reduction    of    the    normally 
required    number    of    die    sequences,     necessary     to 
produce    the    selected    part,     through    the    use    of    an 
fx<rusion-forging    technique    and    hot    dies    was 
completed    and     is     reported.        Il    was    demonstrated 
that    the    selected    forging    can    be    produced 
directly     from    hol-rolled    bar    stock.       A    number    of 
conditions,     however,    must    be     fulfilled     in    the 
forging    of    this    particular    configuration:       (1'' 
there    must    be    sufficient    mass     in    the    preform, 

the    preform    must    have    sufficient     length      - 
•    :    to    V     inches,     and    '.}[     the    preforir    must    be    posi- 
tioned   at    the    back    of    the    die.       Three    candidate 
nonmetallic    materials    TiB.,    KT-SiC,     and    Refrax 
•fre    subjected    to    further    evaluation    Kith    respect 
to   hot     forging    application.       It    was    demonstrated 
that    these    materials    operating    al    :>,         F    will 
mccessf u 1  ly    upsel,     and    simple    forgings    of    mild 
steel    were    produced    which    had    flow    stress    ap- 
proximating   that     of    a    refractory     alloy    at    ;-'C.     F, 
naaely     IC.OCO    psi.      Castings    for    hold-down    rings, 
keater    blocks,    back-up    blocks,    and    water-cooled 
bottom    plates    for    the    2/,    '    F    die    system    were 
produced    and    are    ready    for    machining    into    pro- 
totype   dies    to    study    the    die    heating    problems. 
Author 
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UESCH  ll'TliKb  :        'bmdvMch     panels,     *Foils, 
'  brind.v  i  I  '.     .  (  r,  s  t  r  ,  i   t  1  "  i:  ,        Ho  n  eye  0  ml!    cores. 
Ma  I  .•  r  1  .1  :  -- ,     iJ'si'jii,      V.in  ii  !  .1 '   1  .M- 1  ri  J     rnclhod-, 
lluckliMij,      lh.(ir>,     biM'.ir     -tr'sx—  .      U.lr.i(t<ir> 
materials.      M(w  .>  Pd.' n  un ,      Mela,     ((laliriijs.     Alloys, 
Mechanicai     p  r  (i  ji  e  r  t  i  >•  s  ,     T.ii;t.i:un,     (".aliii'js, 
Nickel,      i'  1  a  t  1  n  u  n  ,     T  '■  ■"p  ••  r  :i  I  .i  i c  . 

tSorK     .ic  c  o  mp  1  1  s  ti  (mI    durinj     t  h  .•     ;' i  r  ^  I     ph.ise     o  l     (on- 
trarl      AF  -  ■     ..        1  s     d  1  v(   u  >  s  ed.         Phase     1     111' 

the     pi  rii  J  r..  :■!    ua-     di\(it.-d     t  "     ;  h  ■■     d.t,)i.      d  i- s  i  ij  n     o  l" 
f  o  i  1  -gjij  •■      .  1  d  '  t     ivc  1  ijli  I     s  t  r  i.i  (   t  u  r  (■  ^     n  h  i  c  h     u  i  1  1     l.e 
manu  f  ac  t  ..  r  .-il     in     F  h  a  s  >      II     .i  n  d     !■  x  p  ••  r  i  rie  n  t  a  .  i  >     .tal- 
ualed     in     Phase     III.        The     l' t  1  :  n «  i  n  ij     failtrs     in- 
fluenced   desi'in:        tliir'ial     c  n  v  i  r  n  n  ne  n  I  ,      t  i -^e     al 
t  emp  '   r  a  !  ,1  r  '■  ,      s  c  1  e  c  t  i  n  n     and     .i  v  a  i  1  a  li  i  1  i  t  >     d  1'     ria  I  e  r- 
ials,     tr.a  ri  11  !  a  (•  I  u  ri  n  i(     .iliilil),      and.     s  t  r  u  i  t  u  r  a  1     ef- 
ficiency,        lin     lh>-     li.isis     (I  !'      '    f  :"  1  (    l.n(>      studies     n  f 
structures     s  u  lij  e  i:  I  eii     1(1     c  11  r"  p  r '■  s  s  1  ( i  n  ,      shear,      and 
normal      i  n  a  d  i  n  ij  s  ,      h  n  n  e  ^  r  "  r^.  I '     sandwich     (  d  n  s  t  r  :i  c  t  i  (i  n 
^,,<     velcted     a>     I  he     foil-(j,iije     c  o  n  f  1  ij  u  r  .1 1  1  d  n 
\  :  .    .  d  1  n  ij     r  1  n  1  ;'  u  r    ;m'  i  (j  h  I  .         b  i  n  c  e     this     structure 
must     (villist.ind    exp.isure     t  c     ,  K     I'nr     lno     hours, 

s  upe  r  .1  .  1  0  V  -     and     r  >  f  r  a  c  I  ii  r  i  e  s     »ere     prcminent     can- 
didal'     '1  a  t  e  r  1  a  1  s  .         F  r  i)  n     a  no  n  (j     these     materials 
whict     c.in     tie     (ililained     c  o  r-ir-e  r  .   l  a  1  1  >      in     full     .J  a  (j  e  s  , 
pur(      M(i,     (dated    ^^  i  t  h     p  r  (i  t  e  (  t     ce     raetals     or     allo>s, 
Krts     •..;..,   ted     I'cr     th.i     faciCiijs,      ,i  n  d     Inconel     "     .      lor 
I  h  .      ((ill.        The     t  h  ei)  r  e  t  1  (   ,1  1      ne  t  h  (id  s     used     to     p  ro- 
ll 1  ,   t      the     V  .1  r  I  o  u  s     modes     of     tiucklinij     in     the     struc- 
l  ..  1  I      u  I  r  (      r  ( A  1  c  n  e  d     and     c  u  liip  .i  i  e  d    w  i  I  n     t  mp  i  r  i  (  a  1 
method-     •)  n  d     the     avail.)  tile     lest     d  a  t  .i  .        Those     meth- 
ods    "ivi     1    losely     a.jreiini.j     «ith     the     t(-l     data    nere 
u  -  .  d     in     the     d.i  s  1  gn  .  Author 
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The  use  of  ae«  aaterials  In  t 
dustry,  particularly,  austeni 
alloys  and  new  technological 
precision  aolding  and  ttanpin 
alloys,  high-temperature  heat 
trical-pulse  nurking,  and  so 
introduction  of  nea  aethods  o 
the  organization  of  the  produ 
engines  it  is  necessary  to  pr 
ing  out  of  supple aentary  labo 
checking  operations:  the  che 
lasting  heat  resistance,  the 
the  heat-resistant  alloys  on 
for  revealing  rec ry s t a  1 1 i zal I 
research  of  the  aacro-  and  ai 
luainescent  and  light  defecto 
of  the  castings,  and  ultravlo 
staaped  disks.  The  use  in  th 
dustry  of  new  materials  and  I 
extensive  developaent  of  scie 
for  the  creation  of  new  heat- 
heat-stable  alloys,  the  lower 
and  new  lechuical  laalhuds  uf 


he  au t oaob lie  1 n- 
te  heat-re sist ant 
processes  such  as 
g  of  heat-resi  slant 

processing,  el ec- 
forlh,  rei;uire  the 
f  control.   In 
ction  of  gas-turbine 
ovide  for  the  carry- 
ratory  tests  and 
cking  of  the  long- 
express  analysis  of 
fusing,  the  scouring 
on  and  defects, 
c  ros  t  rue  t  u  re , 
scopy,  Xrray  check 
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A  series  of  behavioral  statements,  taken  from 
experimental  military  findings,  were  presented 
to  four  different  but  related  populations  of 
Judges,  in  order  to  stMdy  the  relationship  be- 
tween the  type,  amount  nf    information,  and  the 
level  of  expertness  In  making  these  Judgments. 
It  was  predicted  that  groups  with  greater  amount 
of  formal  clinical  training  would  utilize  this 
information  more  accurately  than  groups  with 
less  amount  of  training.   The  four  groups  of  M 
Judges,  all  from  nnval  settings  were:   psychia- 
trists, clinical  ps vchol ngi s t s ,  medical  corpsmea 
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behavioral     characteristics     studies    associated 
kith    leader    esteem    were    conducted    with    a    sample 
of    ten    designated     leaders,   from    small     Antarctic 
ititions.       Supporting    the    results     obtained     in 
other    studies    of    leadership    in    small,    primary, 
living-working    groups    under    confining    and    i s fl- 
itted   conditions,     esteemed     leadership    was     found 
10   be    a    correlate    of    a    relatively    democratic 
leadership    orientation,    a     leadership    style 
characterized    by     leader    p.T  rt  i  c  i  pa  t  i  on    with    the 
sen,     by    a    personal    nan-to-man     relationship    be- 
•lieen     leader    and    men.     and     by     a     leader    >•  h  > 
jpecis     and     seeks     t ht     opinions     of    his     -.n 
•  alters    wMch    directly    concern    them  !  *"     ;  -•- 

ceding    style    of    le.idership    is    most     erf.c'i\.      in 
the    small     station    setting     for    the    fooling 
reasons:       First,     it     facilitates    a    p s vch o 1 og i c a  1 
distance    between     leader    and    men    »< »- i  r  r      i  <^        om- 
paiable    with     the    physical    and     status     ,iis.    ,nres 
prescribed    by    the    group    situation.       ^.rc,M^:,, 
It    seems     likely    to    result     in    decisions    »hiri 
«re    supported    personally    by    the    men    and     d.r.si,, 
■hich    are    based    upon    the    best     information 
possible    under    the    circumstances.        (Author) 
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DESCRIPTORS:   •Scientific  reports,  "Indexes. 
•Insects.  Insect  control.  Public  health.  Geog- 
raphy, Military  operations.  Punched  card  meth- 
ods. Data.  Coding,  Classification. 

A  $>stem  of  classifying  and  coding  entomological 
information  from  the  world  literature  on  arthro- 
pods which  affect  the  health  and  comfort  of  man 
onto  punch  cards  was  developed  to  provide  a 
method  for  readily  recovering  this  Information 
for  immediate  use.   More  than  '    journals  and 
other  scientific  publications  from  which  data 
for  coding  may  be  drawn  are  listed.   Titles  are 
arranged  alphabetically  and  are  numbered  for 
entry  on  punch  cards,  which  also  indicate  the 
.luthor  and  date  of  publication.   A  geographic 
code  for  the  world  listing  major  administrative 
subdivisions  for  most  countries,  indicates  the 
geographical  areas  for  recording  entomological 
data  on  punch  cards.   A  world  map  is  inclosed  to 
aid  in  the  identification  of  the  major  geograph- 
ical entries.   The  classification  for  subject 
matter  contains  -^  categories  of  information  for 
which  space  is  assigned  on  the  cards.    Included 
are  designations  for  genus,  species,  geographical 
range,  seasonal  activity,  breeding  habitat,  and 
disease  relationships.     Author 
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,     .-,     of    the    signil.       A    iielhod    is    considered    for 
rompens  It  I  n.j    the    errors    brought      ibout     by    retard- 
inj    the    signal     in    its    t r ansai ss i on    and    conversion. 
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•Electric  arcs.  Plasma  jets, 


Uethods  ol  raising  arc  temperaturt-,  specUica- 
lions  set  fort^  for  electric-arc  prehealers, 
schematic   .j^i,  ims  of  the  apparatus  existing  at 
the  preseiiiJf':--  'according  to  literature  data,, 
factors  limiting  elevation  ol  the  jet  parameters, 
f'obleas  of  plasma  contamination  and  electrode 
i'rilion,  and  methods  of  determining  the  p«- 
.  iftf-rs  of  electric-arc  preheaters  are  given. 
Arthur 
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Intejri'   r.  tlecironic  circuits.  Feedback 

amplifiers.  Training,  Business  machine 

oper  at  or  s  . 

A  description  is  given  of  design  and  operational 
principles  of  electrical  analog  devices  and  the 
;'.i*-uii  svsiems  used  in  conjunction  with  them. 
A         n  i.  devoted  to  the  physical  essence  of 
-   processes  that  take  place  in  the  computers, 
A.'h  the  object  of  assisting  officers,  noncommis- 
si  •'■■   ,f;i-ers  and  soldiers  to  acgiiire  skill  in 
•  '<!  »i'i  computers  and  instruments  in  which 
•--.   •'>•  employed,  and  to  service  them  properly. 
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equipment,  effectiveness,  I'SSH. 
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DESIGN  OF  ElECTKlCAl.  MEASl  KEMENT  DEVICES  AND 

SYSTEMS  WITH  FORCE  COMPENSATION  (.Kaschet  Elek- 

tricheskikh  Izmerilel'nykh  Istroystv  1  Sislem  s 

Silovoy  kompen sa t s 1 ey , , 

by  A.  P.  Yurkevich  and  N.  Ya.  Vovchenko. 

17  Sep  t,2,  "jXp.  incl.  illus.  tables.  .-   refs. 

(,Trans.  no.  FTD-TT-c2-8  i :.  from  Go  suda  r  s  t  venno  ye 

Nauchno-T*khnicheskoye  Izdaiel'stvo  Oborongiz 

Moskva,  1901} 

Unclassified  report 

DESCRIPTORS:   • Ini t rumen t at i on .  'Flight  instru- 
ments. Electrical  eguipraent,  I'SSR,  Torgue. 
Measurement.  Galvanometers,  Textbooks, 
A  i  re  r af  t . 


A  Russian  tt-xtbook  on  the  design  of  avia 
instruments  is  discussed.  It  sets  forth 
of  calculating  the  static  and  dynamic  ch 
istics  of  instruments  from  their  structu 
grams,  design  of  electrical  measurement 
aith  conversion  of  current  into  torque  a 
and  lorgue  pickups  for  electrical  measur 
systems  with  force  compensation.  The  va 
sections  of  the  book  give  the  necessary 
tical  bases  for  the  formulas,  typical  pr 
for  the  calculations  for  and  design  of  i 
ments  and  pickups,  and  the  design  of  the 
units.  The  book  is  intended  for  student 
instrument-building  and  automation  depar 
of  the  higher  educational  institutions  f 
nautics,  for  use  as  a  study  aid  in  rouii 
diplomale  design  assignments.  Various  s 
may  also  be  of  interest  for  engineering- 
workers  in  the  industry.   (Author 
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DESCRIPTORS:  'Analog  systems,  "Coding, 
Sequences.  Electronic  circuits.  Cathode 
ray  tubes.  Translations,  USjR. 

The  device  coraprls>-s  a  weighing  function  g 
ator  and  an  electron-ray  tube  with  a  mat  w 
structure  corresponds  to  the  code  being  us 
It  Is  distinguished  by  the  fact  that  to  de 
signals  coded  by  an  uneven  binary  code,  th 
generator  of  the  tube  ray  is  made  in  one  p 
as  a  cadence  impulse  count<-r,  and  the  scan 
erator  of  the  ray  in  a  perpendicular  plane 
made  as  a  count-r  for  the  units  of  the  cod 
bination  weighed  in  a  key  type  modulator  b 
function  characteristic  for  a  given  code. 
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resets    each    output    sign.Tl    us     it    appears.       The    mat 
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i,«t)ina  t  ion.        (  Author  J 


»D-2«''.    '23  U'v.       30 

TISTP/IU)    OTS    price    J1.10 


Air    lorce    Systems    Command, 
Ohio. 


•  oreign    Te.:  h.     Div., 

iright-Patterson    Air    lorce    Base, 

90I01IETIIIC    DEVICES    lOK    STUDYING    KADIATION. 

i,  X      y.    Mal'nev    and    I..    S.     Kremenc  li  ugsk  i  y . 

21   Aug    "-''.     •''p.     inrl.     illus.        'Trans,     no.    ITD-ir- 

-2-1110    from    Kussi.i'-     i'.t'nt     no.     13*^070,    Appli.    i 

..ion    no.    '/,QI^^/,/?'.     pp.     -•■.     ■'^-    Oct     ^^^ 

Unclassified    report 


DKSCI!  I  PTOKS:        'Bolomelf  rs  , 


1 


VI  o  il  u  1  a  t  ion 


1  bolometric    device    for    studying    radiation    ron 
tains    two    bolometric    receivers    ronnect-    1     i  "  t  ..    ^i 
sridge    circuit    and    alternately     i  i  '  ,  -  i  •■  i  t  ■ 
radiation    being    studied.       Uoth    o:     ns    '.o  1 

rtceivers    consist     -•     •  .w^    •olo-.'frs     r„ f.i 

-    t  h,.    ■  r  I  .;  !••  ;     t  •'••    p  '  r  pos  . 
.-.IS,     ;  " .     s  •'  n  s  i  I  i  V  i  t  \     of 


t  he 
t  r  1  r 


iito    the    oppos  ing     i  r-^s 
of   this    feature    is    to 


tie  dev  ice. 


Author, 


1D-2P'''    tZl,  Oiv.       30 

!TISTP/WH)    OTS    price    i^  .10 


•oreign    Tech.    Div.. 


or'  •'     ^\st'rs    '  onniand. 


iright-Patterson    Air    lorre    hase,     uhio, 

4DtVICK    FOR    DISTINGUISHING    NUHBKliS    lO     AUSOLITE 

**LUE.  ,       .  .       , 

t,,    I.    N.     Hukrevev.     V.     V.     C  h  a  v  -  1  7  n  ,,1/ -    ..  n  ,i    ot     .rs 
'«   Sep    '.2,     ..p.     incl.     ill  IS.        1  r  .i  r  <;  .     -< 
■2-1123    fron    soviet     Pal.'    :        o. 
2<i  Mar    60) 

!    n.    1  ,i  s  s  1  •    1  p'!      r  ' 


iD-ri- 


D^Scm  PTOHS:       "PiTi*. 
•(oding.    USSU. 


c  0  r  p  J  ; 


r  s  , 


I    1  r  c  u  1  t  s 


<  p  r  0  f  o  s  •■  il  '!  •■ 
ibso  1  u  I  e  V  a  ,  .. 
1   1  i  n<>    of    '1  •■  t 


'1  I 


■  '■  r  s 

it    1  o 


(  .  j  .,  i  s  •'  1  -  'i 
K-o.s-  '■!.■ 
h  ••     a  '  s  o  ! 


s  1  s  t  s 


1   St    1 

!  r  0^- 

o'' 
i     5  •■•;.;  ""^ '■     "■ 
J  1  !  s      .)"'■!     'Oil. 
,1      ;  I  ■.  ■■-■     '1  1  ;  1  ■  . 
r     I    1  r  ■"  il  1  t      is     ' 
\\t    output      of       i      .01-11  'I'T.    ••      .    ;  r'    ,.  1  t      ' 

iljit.     while    tf.'--     s.-co'.i     1".  p.i'.      IS 


■r"  rs 

■  s      1  "• 

V   .1  1    J  ' 


at 


r    I 


til  t  S 

iipul s 


0 : 


'1 


:'■!.■ 
r  o  ' 


o  r  1  • 

X  <'  r 
•   r  ■ 


S  -I   n  ' 

r  1  r  - 

0  f     t 
t  '■  '!     ; 


•  ytput  of  the  '01  •  c  i  r^-  i  1 1 
first  input  of  t  hP  r  n  1  ■•(■  1  '1- 
itcled  to  t  "•  o  ..  t  p,i  t  0  !"  t  •-' 
tke   prev  io  ..  s     1  i  ;  i  '  .      i 

•  f   the    •  Ol  •     or     ■  ■  ■  '     <■ 

•  ator.  T  *!  i  s  ;  ro  .  1  !  •  s 
operat  ion  a  ■!  ■  ■  s  .  r  •  s 
coapa  rison    of    nur'rs 

•  »ously  with  the  p-r: 
'Avthor; 


! ,!     t  h 

>  1  1  •■'■  t  o  r     '■  1  r 

,,  ■■     1  ■■  r  r '■  a  s  •■ 

o  '  1  1  i  i;  :  "  J  t 

',  ,       i  '   s  o  1    ;  t  '■ 


r  11  n  •••■'"  \  >■  '1     t  o 
f     t  1  '■     s  ,i  r"  ~  a  t  I'  r  . 
r  .■      r    I  r  r    ,   1  t        IS      r  o  •!  - 
,  o  1  1  .  ■   •,  o  r     r  1  r  r  ;.  I  t 
5  .T  or  .1        t  o     I  '^ 


.■  o  ..  t 
t  n  :  t  1^  o  s 
t'^.'  sp.  .-i 
r  .  s  ,1  '.  1  o  i 
;  ,;  •  SI"..!  t 
0  p  •■  r  i  T   ion. 


put 


*D-2PA    6H 
TISTB,  AN 

>f«v  Rese 
fHi'CfcElilN 
'tSIGN  OF 

"t\^  tNii 

UICS    ST 
'«Y    SIG^ 


Div.       3     , 
OTS    prire    «3: 


If 


arrh    tiffire,     Durham.     N       C. 

GS  OF  THE  SEVENTH  CONFERENCE  ON  THE 

EXPERIMENTS     IN     ARMY    HESEARril    ItKVKICP- 
TESTINt;.        SPONSORED    BY    THE    ARMY    MATIII- 
EERING    COMMITTEE    CONDI CTED    AT    1  .     S. 
\1      HFSE>RCII     .\NI)    l)EVi;|i'P"l  :^T    I   MM»R  \TOHY 


I  I, HI     Vi'Wiil   Ml  ,     M  'A     .11  H^l  -1  .  -  i'<   "■'•I   H 

,\,,,,  .  i,        1  IM  i        us        t  .'(.  les  ,-    refs  . 

no,     AUI.IIK    I-—' 


Hoot 


Inr  1  ass  i  f  i  .''i     r  •  im-  r  t 


U1..S(  HI  I' I  i'H-1  :  '  on  I 

'Mat  hemn  tics,  '  \pp 
met  hods ,  S.r  i  is  ,  St 
pal  methods  ami  pro 
Warfare  ,  IJaines  t  ti  .-m 
t  r  on  t  ubes  .  S  u  tim  i  n  i 
Re  I  i  ahi  '  i  I  \  ,  V  r  .p..). 
Vu  1  ner;.  I'  I  m  \  .  '  '■  ^' 
S  i  mu I  at  i  on .     Spores . 


n 


1  s  t 

•  1 1 11  r 

,     H 

u  r  .■ 

1  I  \ 

e  s  , 

>t  at 

T.argels.     Kadar    trarking. 


hem 


.1  I 


Mi 
1  s  e 
t 


t  .1  r  y 
s  .     ' 

V  s  i  s 
r  .in 
e  f  f  p 

enti 

V  .-1  i 
.  V  i 
a  t  a  . 


■■<  '  > 
r  t  s 
i  pm 
r '  r 
r  II  s 
Ur 


■.  .-  ,r.  h 

t 
.  iir  1-  r  1  - 

sis, 

,     U  1  p  (■  ■ 

p  n  t  . 

•■■ft  . 

e  s  , 

r  o  r  s  , 


AU-?>»f)    <~l,^  Uii.-       'J,     25 

^T  I  sTi'  Ml     1)1;^   p  1  1 '  •    •:  1 .  tc 


I' ;  1  1  ' 


the    Phi  of.     Ho- 


.\  ,  r.,  ^      >■:  ,■  s  I    ,,  I  I-  tl     I'  I  I  1  I 

sr.rih     ail.)     Ijfv  (■  :  opnoh  I  ,      rt  .i  .s  h  i  ii 'j  I  o  n  .      iJ  .      ( 

inh    Dh.-^li.N     AM)    toNSTKMTION     01      Tilt     AnVt      i.C-C-kw 

Pi  .\SMA     K  AC  11- IT  K 

{.,     ,1       .1        Kh  r  1  1  ch  ,     .1  .     1  .     I'o  r^  1  II  s     .,  n,;    oih.  rs. 

,..[..      1  ni    i  .      illus.     I  ali  ;  o  s  .  r  •  ;  s  . 


V'.^. 


a  s  s  1  !   11 


M.  rt 


P,,(-.  r  pi"  -ont  o, 
,  nr..  ,  .  -.  .  .Ill' 
1  t  a  r  \     A.   .1  'loni  , 

llhSIH  I  1'  rin,.s  : 
t  ;,  r-'     r  •  s  o  .(  r  ( 

-    (..1  ■-       flow. 


.-,1     the    19fc2    Arn>     .'^rioni.'    (onfor- 
...     at     t  h.'     I  M  1  t  iMi     ^l  .,t  •  s     y  1  1- 
,   s  t     P'l  1  n  I  .     "w  A     1  o  r  n 

-pi.isn.i     i>li>sirs,     'Mli'ih     t.-npor.i- 
'T>'  si     f  ai   1  1  1  I  1  '■  s  .     11  >  p'   r  son  1  '   s  , 


Complof     ilosi.jn     cons  1.1'  r.it  ions     l  ,,  r     th-'     AOVl 

8.CC     -K«     plasra     f.i.ilily     ar.-     r.vi.rt-'ii.         H'-ih     !  '•<- 

,ilit.      r."iin  T'  r-.-nt  s     .,  n  .i     p.' r  !  '.  r  ma  n  .  •■     r  h  .i  r  a  .  t  •  r  i  s- 

,  1  ,■  ^     ,,  r.-     .1is,uss..,i     for     t  M"  '  •'  '     n  i  n  i  n  u  r.    .■n.-r.j;. 

,i|iV    ,,  ..'1     IKhV     r-ontr*     i  r  a  j  ■• .  I  ..  r  i  •  s  .        (a,.ulat.o.) 

;,,,  i:,,,i  ion     .•'ui-lili.'ns     ..r.'     sh...^■■;     t  ..     P.       m     I  h  •• 

,  ,  ,,  1  I-    .'!      -.)(J.   rn     pl.isn.i     ar.      t  ■  '  'i  n  o  1  o  j  v  .        PapaPll- 

,  1   .     of     I  h.'     1  n  s  t  a  i  1  '  .1     .■  i  .-.   I  r  1  .      j-n'^  r.,  I  i 

1  /  s  hov^n     lo     p.-     a.l.'.H'.l-.'     t  .1     r.'.   t     r  •    , ..  i  r 

.Author. 


_:.^.      .-!.-  Uiv.        '0,     22 

isI.sMKi.      (lis    price    ..''.  60 


s  ^  s  t  .^  n 

■■its. 


If  f  ir  o     nf     I  h.-    '   h  ipf  .     lio- 


A  rir  I     K  e  s  oa  re  h    1 1  f  1  i  !■  p  , 

sparrh     and    11  p  v  p  1  o  pn  o  n  I  .      \  a  s  M  i  n  .j  t  o  n  ,     !(.     <. 

'\,"   UnUMi-M     n'      PI  P'THr.  I      KIl.nKiN    TMUl  .^T.s    n- 

Vil  1    ISK  DMls     111  HAT  ION     i  n\i     MM!   I  ATIM,    T:'I.     I    l!iIN(. 

\Mi     1)1-1!  TMIMM.    TH      liol    IVMI    IT\     01      TI.A\  \     .M  Al'(,\ 

I   (iMI'iiM-  M  S. 

.  ,     ,   .     ..,.     1  ',,an     and     ,1.     P.     I'.irtol  1.        ' 'V  2 .     lOp. 


1   '•  r    1    .         illus. 


r  p  1  s  . 


no  1  as  5  1  r  1  o.l     ropo  rt 


Piiper     prpspnt.-d     af     thp    :  -   :     Arm^     -rien_re    (onfpr- 
,,.r,.        .-     -.-.:-     .lunp    ■  .\     at     thp    'nitpd    ^tatos      'ili- 
t  :,  r '.  '  Ar  adppv,      .\ >  s  t      I'oint.     %  p  in     'nrK. 


'i|   s(   h  1  riDK's  :  latnuo       Mprhanics     ,         fpst 

'.■TUipnont  '-.uns.         .NPapons,      1  p  s  t     n  p  t  ho  d  s  .      1  m- 

p  ;, ,  t     s  h  0  r  k  ,     •>  1  h  r  a  t  i  0  n  .     ■-  h  0  r  k     r  p  s  1  s  I  a  n  c  p  ,      .  r  - 
St  r  li  r  o  n  t  a  t  ion, 


(pl  lal.  i  1  i  t  \  ,     lost     far  1  1  It  IPS. 


A  test  (ipvire  for 
a  p  p  r  o  \  i  m  a  t  p  1  ^  '  x 
f  0  n  r  u  r  r  p  n  t  p  r  p  S  S  u 
The  .ip  \'  i  c  '■  rjp  n  p  ra 
pu  1  s  p  at  rates  up 
ripal  use  of  thP 
f  a  t  1  .J  11  p  1  1  f  p  of  a 
rondprnation  limi 
mation  of  thp  rel 
results     of     thPSP 


r  p  |i  r  o  d  u  r 
t  0  t  h 
res  of  ' 
t  p s  an  a  p 

to  '   ^  p 
d  p  V  i  r  e  is 
1  t  ern  a  I  e 
t s  of  fin 
i  a  h  i  11 t  > 
tests  is 


irg  thrusts 
e  -th  powpr 
.  C  T  J  p  s  1  is 
proxinatp  h 
p  r  r  i  n  11 1  p  . 

to  d  p  t  e  m 1 
brppch  dpsi 
a  I  i  z  p  d  d  p  s  i 
of  hrppfhPS 
discussed. 


n  f  up  to 

1  !   With 

dps  c  r  1  11  od  . 
a  1  f  s  1  11  '• 

1  h  p  pr  i  11- 
n  e  thp 
g  n  s  and  t  h  p 
(J  n  s  .   1.  s  t  i  - 

from 

''Author 


141 


Division  31  -  SfflPS  AND  MARINE  EQUIPMENT 


MISCELLANEOUS  ARTS  AND  SCIENCES  -  Division 


*!)-. 


>T  f     V(s 


pr  1 


1  n  - ,) :  1       i-'.,     w<s5.     insi.    of   Tech,,    l.*Kinyton. 
nM'        \,     :   ,-,i<-N        V  I  (.olUTiri    KOK    ri.orKKD    StrjtKMIAL 

'.    M  r^n^ii^r.  I.    '2,    99p.     incl.     tUus. 

'.  1  ^  ;  ■•  ?  ,     r  •■ ;  1  .       (Technical     r<"pl.     no,    2''0; 

A-^ii    I  l)i(    '2-1^1;  I'ne  1  ••«  If  led    report 

DESf R  1  k:      (     :  ^-quenee    switches,     ♦ Pro gr««« i ng , 

'ir'-jit^,        'li'J,     Design,     I'omputrrs,     (4e«ory 


t    •! 

P  r 
P  > 


'  I 


J    1  ! 

I  '■  :>  '■ 

■■  •'  I 

•?  t 

1  -1 

r    1  M 

lO  J 

r  *  II 


■  •■  r 

■1    l-T 

1  1  !  - 

«  1  1  '• 

1  t  1 

*  n 

n  '.  i  • 

p :  ov 

r  nm 

o  -^  t  r 


i- 


■  1  r 

-    rt 

^  n  n  <■ 
r  ••  1 

J     t  1 


1  '  - 

r     t 

-    1 

1  J" 

r  5 


■  1 
t  1  ' 


rl>^m>rnts     In    a    sequential 
ts    cost    and    compl  >*xl  t  y  , 

issignnent    of    codes    to    the 
Tiorv     eleiii«'nts.        An     algo- 

progranwed        for     ajjigninq 
1    '•locked    sequential    c  i  r- 

[-■•iitj     th"    circuit    to    be 
;,     pr.  5-r-.<  X    procedure 

•■     us:;--'     1  1  go  r  I  t  hm     for 

the    control     logic    of    fixed- 
proposed    In    which    the    com- 
s    organized    as    a    sequential 


\  it 


AJ-:^'     316  Di».       30,     12.    1 

r     ^r.     ,tC/    OTS    price    |8.'jO 

A  ,  r     -     r    ■'     >  .  ^  '.  '  n  ^    >  o  ■ma  nil ,     Washington,     D.    C. 
;     r   rr  (     :     :  .  U  t  V    V,U    ABlTKACTS    OK    TECHMCAI. 
J    '       \«rSrA<:     UhPOKTS 
V  J  J  r  •  •   1      .      r  ••  p  t  .     n  u  .     ^  . 

.  (J  - 

lni:lassifi«*d    report 


DE.S< 

r-'  ^ 
A  ,  •_  r 
^  ••  r  ) 
'  ■■  1  •. 
n  1  '.  -■ 
■-  r   I  1 

71  1    ^    , 


rM(S:   •Bibliography,  'Air  force 
•<.  •Indexes.  'Si'ientlflc  report*. 
i'lcs.  Biology,  Auxiliary  power  plants. 
inii:»,  Kli.jht  testing,  Teleiaeter  sys- 
'ini'>'.  r.,  4'.  allurgy.  Luminescent 

..•B..ers,  Jet  fighters.  Jet 
i  ■!';.>.  Control  systems.  Guided 

irii^^iiamic  configurations.  Re-entry 
Irint^mrt  planes,  Hypersonlcs,  Koiket 
Turbojet  engines,  Ke-entry  aerodynamics. 


<■'■  abstract  bulletin  .of  lerhnical  reports  of 
A>r  Korce  research  originated  by  AKSC  in  the 
second  quarter  of  W'2  is  presented. 


AU-  ■>       ■'^i  Div.   .)iJ.  '.  .  '2,  2 

'  .  ^:  4  Vi.Mj  OTS  price  |1  .  10 

A  -  r  )  >  p  1  ■  f  .  r ,  .  .  l.ci  J  Angeles,  Calif. 

-,r  ;i  .   p  I  t  1  :  I  ^  i'UOCUAVI:   NEI  THoS-r,AVl»IA  RAY 

I N  tt  (   vii.s  r  *: .  ,N   txi'hil  I  Ki.'.r . 

-)-Tii<iiji       technical    note,  Jan-t',    June    '^2, 

■Jirtina.  Aug    'j-i,     jp.     illus.     2    ref». 

■(■  ,  •      -10.    ri/!  -     ■  -ji)TN-i) 

'     I  n  '  r  ,1 1-  ;      A  I-      _..,.•.,,.<; 

J'  \>    li)r<    -168)       L'nc  1  a  1  s  i  f  i  ed  report 

DESCRIPTORS:   "Lunar  probes.  •Gamma  ray  spec- 
trom.t'»r>.  *".  •"itron  spectrometers,  *Neutron 
cou!lt••r^     .inni  counters.  Design,  Hoon,  .Sur- 

f  a  c  •■     .;  r  1 L)  •■  r  t  ;  •■  i  ,     l<  a  d  I  a  t  1  o  n    counters. 

I  n  >  ■  r  .  T  ■     ■    I  ■   i  1)  n  . 

A  ^1  r  .  t '  I  t  .  ;i  .•  .) !  a  n  ••  u  t  r  o  n  -  g  J  mm  a  ray  flight  i  n  $  l  r  u  - 
^••■'   :  )r    ji.'iluent  an.i  lysis  of  remote  bodies 

1  :  ,,11 J    the  surface  of  the  mo  on   was  de- 

\,  ■■     >,il  111  I,,  ••"!;. led  to  permit  optimization 

111  :  1  •  :  ()  tests.   The  prototype  was  not 
1  '  •>    ■:  1  :  I  \    -I'.-t  the  problems  of  space  en- 
!t  I"  I  1  LJirtii:ular  mission.   The  first 

■•'>t  iri  the  laboratory  indicated  the 
/<■•  r  A       iti^f^'-torily.   ^Author; 


^  ■  1  !  ,  •■ 
1  -1  '  --l  '1 
V  1  '  ip  1  -^f  '! 

p  -  r  :  .  r  T  1 

]•■..•■    K 


A3-286  8^1 
(TISTE/JBM 


Dlv,       30,     5 
OTS   price   13.60 


Inc..    Scot  t Ida le.    Ariz. 

OK    ELKXTRONK     KOI'IPMLNT    I. IKK 


Motorola  . 

EXTENSION 

STIDY  . 

Quarterl)    progress    rept .    no.    3, 

by    A.    T.    Kneale.    H.     N.     Siapson 

1  f>    June    '2.    2(p.     incl.     iUus. 

CCvotract   DA    36-03'5-«e-8''23-:) 

I'nclassi  f  ied 


PUEDICTKjn 


15    J««-15    .'une 
and    M.     Ksher. 
Kejt.     no.    MP- 


report 


DE.Sf RIPTORS:   'Test  sets.  'Kadio  equipment. 
I  i f e  expectant).  Klectronic  equipment.  Test 
equipment.  Keaslbllit)  studies   Statittlrjl 
data.  I nst ruaen t a t i on .  Tests   Teiperature. 
failure   Mehanirs    Matheaatical  prediction. 
Radio  communication  systems.  Vibration   I*i'i 
processing  s>stems.  Dat.i  storage  systems    '' 
or>.  Prograaalag.  lest  methods. 


An  e  f  1 0 
p  ro  k  I d  1 
u  r  I  ng  t 
Individ 
major  e 
■odi f ) 
6  radio 
for  obt 
the  da  I 
U,  "a 
AN/PRl  - 
t  erk  a  1  s 
aad  tke 


rt  was  made  to  proie  the  feasibllitN  of 
ng  field  instrumentation  capable  of  fflea s- 
he  rate  of  degradation  of  performance  of 
ua  I  pieces  of  electronic  equipment.   The 
ffort  was  as  follow  si        check  out  anri 
the  unified  test  console  using  °    WP'-' 


sett;  .2    coaplete  the  computer 


alning  the  eigenvalues  and  star*  r 
a  taken  on  the  \N  ?H( -•'     radio  s  •■  ■  s  ; 
ke  repetitive  measurements  on  all  ih 
'  radio  sets  at  twents-hour  operatin 

to  provide  slatistiral  data  for  red 

prediction.     \uthor 


lu 


.  1  n.j 
lid 


g  I  n- 
uc I  ion 


31 


SHIPS   AND   MARINE 
EQUIPMENT 


AD-:n5    «5"  01 V.        M ,    .l  5 

(TISTE  TRJ^    OTS    price    $l.fr 

Naval     Submarine    Base,    Nr>i    London,    fmn 

AIXIl.IARY    MAnilSLRY    NOISE    AND    VIBRATIOV    v:   \s    Kl- 

IIENTS    fOR    y.'    CLASS    SSN'S. 

by    Rojeri    York    fhapm.in    .nnd    Chester    H.    Colby. 

3r     June    t'^.    ■'2p.     incl.     lllus.     tables,     "    refs. 

(Technical    rept.    no.    ^12-fr; 

'Proj.  S-FCI3-I1-CI: 

InclBSSlfled  report 

DESCRIPTORS:   •Submarine  noise,  «  Subn.T  r  1  n  .•  s  , 
'Auxiliary  power  plants.  Vibration,  Acoustics, 
Noise,  Motion,  Test  equipment.  Measurement, 
Acce  ler  omet  ers  ,  (-a  1  1  br  a  1  i  on  ,  Nuclear 
pr opu I s 1  on . 


•Ch 
aux 
sub 
ve  1 
us  I 
C  on 
at 
res 
vlb 
mac 
pre 
'use 
rot 
Is 


apma 
Ilia 
ma  r  1 
oc  i  I 
ng  t 
I  r  ol 
de  s  i 
ea  re 
rati 
h  i  ne 
ven  t 
of 
at  i  o 
also 


n  nu 
r  y  m 
nes  . 
y  an 
he  G 
Box 
gnat 
h  ob 
on  1 

ry  P 
at  i  V 
this 
na  1 

des 


AU-285    V55 
(TISTE/CAM, 


mbers'     ore    presented    for    most     of    the 
arhinery    aboard    the    Class    5 ">^    SS(N} 

These    numbers     in     acce ler. Ttion, 
ri    d i sp 1 nr emen t     decibels     are     obtained 
ener.il    Halio    155'    Sound    level    Meter. 

and    Vibr.iilon    Pickup    with     the    probe 
ed    positions    on    the    structure.       The 
Jeclive    was    to    est.iblish    acoustic    and 
evels     in    order    to    evaluate    auxilinry 
erformnnce    in    the    interest     of    the 
e    maintenance    program.       The    practical 

GR-1551     instrument     to    evaluate    the 
balance    of    resiliently    mounted    marhin) 
c  r 1  bed .        (Author) 


Oi«.       31 
OTS    price    13.60 


Army    Transportation    Hoard,    Inrt    Eustis.    \a, 
■^VKI  MAT  M     KENDERS 


142 


Report    of    evaluation. 

Sep    '-'.    '"P-     incl'     il'us.  Ki  ,  i  .     in.     Kl'-- 

:38-ST 

I  nc  I  a  i  s  1  f  1  ed     r  ciid  r  l 


1- 


UESCHIPTUHS:         '  Aniph  1  b  1  o  ui     \-h 
craft.     Pneumatic    devices,     if     1 
shock.    Test    methods. 


1  »■  s  ,     "  1  a  n  iJ  1  n  y 
I'  1  e  rs  ,     Impact 


Pneumatic    Kenders    were     installed  on    the    FS-313 

Freight    and    Supply    Vessel,,    BD-2587    (100    Ion 
crane    ,    LCL-liV^     LCM-(.2>e.    BARC-1-X,     LARC-'-PX 
ind    IAKC-15-2X    and    service    tested    for     12    months 
jlongiide    vessels,     piers,     fixed    terminals    and 
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Arm.*     H.■^^arl-h    Oflir.',     UI' f  1  r  p    i,  1"     ihp    C  li  1  p  f  . 
Hesp.irrh     .i  n  d     iJi- v  i- 1  n  pmrn  l  ,      rt  ,i  s  li  1  11  g  I  o  11  .     U       C. 
iiLKl  ■*(    INC,     SlIiMAKINi.    IIIHOI  (,il     KL, 
by    A       A  .s  s  u  r  .  •  ■  .  ,  p  .     •*    r  <•  1'  s  . 

I  n  r  !  a  s  s  1  I'  1  I'  d     r  r  pu  r  t 

Hnp.  r    prp.srnt^'il    at     the        •■        Army    be  i>tup    Ccinfer- 
.  I.  .  .   ,      .      -  .   ,      .1  u  n  p     ■    ■  •   .   ,      .it     t  h  f-     I  n  1  t  p  d     .S  a  t  p  s 
V  1   ,  1  I  a  r  >     A 1:  a  d  ' '  m  y  ,     U  r  s  I     P  <i  1  li  t  .     N  >■  h     'lurk. 

liK.Sl  HI  PTUHb  :        "  S  u  bm  a  r  1  n  p  -  ,     -"  I  .  ■•  ,     II  y  d  r  0  d  y  n  a  ra  1  r  s  , 
i  (r  rt     t  rmpp  r  at  u  r  '■     r  p  m-.i  r  >  h  ,     A  r  1  t  1  1      r  i-g  1  o  n  s  , 
T  h  I-  II  r  >  ,     M  a  t  h  p  m  ,i  I  i  I-  H  !     ,i  11  .i  1  >  s  1  s  .     Nav.il     v  p  s  .s  p  1  s  , 
T  h  1  I  k  n  p  ^  .^  ,     b  t  r  '■  ^  ■-  p  N  ,     ".  .i  v  1  g  a  t  1  o  n  . 

A     t  h  ■■  p  r-' I  1  (■  .1  ;     a  n  .1  1  y  N  1  .s     is     p  r  •■  s  ••  11  t  i- d    u  !'     thf     prob- 
.  .■  r-    1,1     s  u  r  1'  a  p  1  11  g     ,1     s  u  b  m  ,i  r  1  n  •■     I  h  r  n  u  g  I.     1  1  f  .        Two 
I   rit'ri.i     ar,'     d>-rivpil,     dim-     1  n  r     thp     cimditicin    w  h  »■  11 
,1     s  u  b  n  .1  r  1  n  p     c  ,j  11  n  n  I     (in  .s  s  i  b  I  \     s  u  r  J'  a  i  >■  .        This     is 
^t  '-r.     t  ii  r     b  II  p  \  a  n  p  y     1"  ii  r  1  >■     1  ■■     just     s  u  1'  f  1  c  1  p  n  t     to 
(.  icmI.ii.'     .i     r  1  r  ^  t     ir.iiK     in     thp     1  1  ••     shppl.        Thp 
oth>r     Is     till      (unilitiiM!     nhpn     b  r  i- a  k  I  h  r  u  u  g  h     ran     bp 
ac  (■  p  rp  1  1  s  h  pil  ,        H  r  p  .1  k  t  li  r  u  u  g  h     t  p  s  t  .s     pprformpd    by 
I   Kl'hl      IN  1  I  h      luads     1"  r  o  ir    .ibiivp     ^hiiH     I  h.  p     rangp     bp- 
I  ,« .  .r,     s  u  I   h     I-  r  1  I  •   r  1  .1  .        Ann  t  h  •■  r     r  u  n  s  i  d  •  r  a  t  i  o  n     is 
»,h.th.-r     thr     submarir.i-     .ipplip-     a     inrp.^     t  u  p  (i  i  n  y 
,,  I     r  •  ^  t     against     t  h  p     i  i  •      n  r    «  li  p  t  h  i  r     it     a  pp  r  (i  a  p  h  e  s 
I  h  >■     111'     s  h  •■  '■  t     «  1  I  l!     a    \  '■  r  t  1  I  a  i     v  >■  1  u  p  i  t  y  .        In 
I  >■  ,■     1"  1  r  s  t     I  a  s  r     t  h  •■     1'  I'  r  p  '■     r  1-  g  u  1  r  I-  d     u  n  d  p  r     s  I  a  t  i  i' 
1. J  ailing     Is     pnr,pLili-d        in     thr     s'-piind     c.i^i-     thp 
,  n  f   r  .j  \     r  !■  gii  i  r  pd     to     pin  !■  t  r  a  1  ■■     a  ii  d''  r     i  mp  ail      load. 
(   ril'-ri.i     arr     ili-rivd    ln.th     '."rur    th<'     .'laslip 
Ih.iiiv     .Hid     liir     p  last  II      l.iilar'      mi     thr     lias  is     of 
I  u  i  .  a  p  s  p     mp  I  h  a  11  1  1   ~  .  Author 
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TTJAMSPORTATION  -  Division 


Division  32  -  MISCELLANEOUS  ARTS  AND  SCIENCES 


b)  Kobert  L.  tybtTt 


Sep  o2.  I8p.  (K«"Pl.  no 
t»c  lass  i  f  i  rtl  f  po  r  t 


DtSCKlPTOKS:   'tducalion.  Siaulation.  Tfachin.j 
macbiaes. 

t  h  jt 

a 
h  i  r  h  J  r  f 
r  •■  a  >  u  n  s 
SM'j>j«'sled 
vancpd. 
possible 
n  s  to  be 
lion  are 
itioti.il.   buijijps  t  ions  for  simulalimj  an  «•  I  «•- 
..,    nlarj    school  ar.-  ijivcn.   The  school  would  have 
students  both  as  indivrduals  and  >n  j roups,  and 
It  Hould  possess  d  rurrirulum  throucjh  which  the 
students  would  progress.   Such  a  model  would  naKf 
possible  the  study  of  new  organizational  •l••^i'Jns. 
'  Au  t  hor , 

AU-:85  884       Div.   ,12 
vTISTB  AW)  0T3  pric-  i ' . 

-,,,-■    v.- lop  me  nt  Corp.,  Sdnta  Monica,  Calif. 

\  t  1  smiL  ANAI  rSIS  PHOr.KAM  PHEPAHATOKY  TO 

KtADINt;, 

►v  Seyaour  Ch.itman.   2'.  Aug  >2,     '  -p."  .Kept.  no. 

Unclassified  report 

DESrRIPTOHS:   "Learning.  »EducatJon.  'Language, 
•Keading.  Verbal  behavior.  Children,  Hearing. 
Vocabulirv,  Analysis,  hpeerh. 

Reading  instruction  may  be  improved  by  recogniz- 
ing the  existence  of  a  step  preliminary  to 
iiociating  visual  symbols  with  sould  units.   A 

s  s  i  M  e  m.-tho.l  is  sketched  for  teaching  children 
n,,  •  .  :,r-i^  »  rds  up  o'rally  into  their  sound- 
jj  ,  r  L  ,  .  f  :     •  "  ■   relatiorr  between  phoneme  recogni- 
tion 111   riiiional  alphabet  names  for  letters 
;s  iis  j,--l   [ne  steps  by  which  children  learn 
,  ■  I  i  I  ;■      ir   described  by  way  of  introduction. 

\  ,  •  -   ,  r 


*.i-285  997      Div.   32 

r  .^TP    «ir    iiTS    price   |2.6C 

\,i,,     ,;    y  I  [1-- unities    anS    Statistics    Labs., 

^  •    1  ■        i  r   :  .      '     1  1  1  f  . 

\    *1  :   :  r   ry  ON  THE  COKE  OK  AN  ECONOMY, 

t,  ,   ,  rirl  J  ;r  u  and  Herbert  Scarf.   .  .  July  '.2, 

^p.     incl.  illus.  12  refs.   ^Technical  rept.  no. 

...-,•:,  '.  N.,nr--  .:;.'e8,  Proj.  NR  C^V-OV:-; 

Unclassified  report 

•J'rSf  (  :  PTORS:   •Commerce,  'Games  theory,  "In- 
;.i  iries,  'Consumption,  'Economics,  Applied 

n  i  I  *)  *•  1  I  '.  1   >  . 

;.;-.i    -^.       Uiv.    32 
ISTh,  LM   OTS  pr  ice  |1.(0 

HAND  Corp.,  sanla  Vonica,  Calif. 

niE  SOVIET  CLASSIUCATION  SCHEME  KOK  LITERATI  RE 

tv  y.     I   Krieger.   Sep  '.',  Up.    Meao.  no. 

■iV-        .      -  P  n 

unlrdcl  AK  i,^(  t  13  i '■  V  '" '''» J  •  ^^'^'^^ 

l.nc  1  ass  1  f  1  ed  report 

DESCRIPTORS:  ^'Scientific  reports.  ISSR. 
Literature,  Classification. 

XJ-'^i-     2'  ;      Uiv.   32.  i 
riSTP/r.RK   OTS  price  |1.fcO 

r  ,  :  ■■  s  ■     PriiCts  lab.,  Madison,  kis. 

^PtCUlC  OKAVITY  VARIATION  IN  MISSISSIPPI  PINES, 


by  P.  R.  Mheelrr  and  M.  L. 

P .  inc I  .  ill  us.  tablet ,  ' 


li  tchel  I  .   July  (.2, 
ref s .   , Rept .  no. 


OEbCK IPTORS: 
Uens  I  t  V . 


Cue  I  at s  I  f  led  repor  t 
'Trees,  Sampling,  Mississippi. 


A  systematic  increment  core  sampling  of  the  pine 
population  of  Mississippi,  taken  in  connection 
with  the  third  forest  Survey  of  that  State,  pro- 
vided loforaation  on  the  pattern  of  geographic 
variation  in  specific  gravity,  and  on  some  of  the 
factors  that  "affect  specific  gravity.   There  is 
a  broadly  diagonal  trend  of  increasing  specific 
gravity  from  northwest  to  southeast  that  is 
correlated  with  warm- season  rainfall.   Of  the 
other  factors  studied,  the  reciprocal  of  age  has 
the  most  significant  effect  on  specific  gravity. 
Next  in  order  of  significance  above  the  t'  level 
are:   Age,  diameter,  volume,  diameter  age.  and 
basalarea.    Author 


AD-28fc  )i>\  Ui».   32,  30  . 

(TISTP'Mir  0T*>  price  |1.t^ 

Inter-Range  1  n  s  t  r  umen  I  a  I  i  o  n  Croup,  i»hite  idnds 

Missile  Range,  N.  Mex. 

INOEX     SYSTEM    HiH     IKIt,    OAIA    HtOICMON    PHOl.KAM 

EXCHANGE. 

Sep    t2,     ICp.       MHIG    Document     no.     1     ?-'  T 

I  nc I  ass  1 f led    report 

UEbCRIPTOHb:        'Indexes,     "Test     facilities, 
'Data    processing    systems.     •  In s t r umen l a l  i on . 


AD-28<:^    5l  •  l>iv.       32,     17. 

(TISTM  TCG)    OTS    price    47.60 


U 


Ohio. 
SELECTED 


Batlelle  Memorial  Inst..  Columbus 

DEFENSE  BLTALS  INrORBATlON  CENTER 

ACCESSIONS. 

comp.  by  Patricia  b.  Plate.   Sep  '^.  -^itp. 

.Contract  AK  j  j)  (ol  tjj  77^7  .  Proj  .  2,8-8975) 

Unclassified  report 

DESCKIPTOHS:   'Metals.  'Heat  resistant  alloys. 
Refractory  materials.  'Coatings.  "Uorumenta- 
tioRv  'Scientific  reports.  'Abstracting, 
Cobalt  alloys.  Nickel  alloys.  Steel.  Stainless 
Steel,  Iron  alloys.  Beryllium.  Titanium. 
Magnesium.  Niobium.  Graphite.  Chromium. 
Molybdenum.  Tantalum.  Vanadium,  Tungsten. 
Platinum. 


AU-286  5t>3      Div.   i2 
rnSTB  AW>  OtS  price  {T.-C 

Koreign  Tech.  Div..  Air  Korce  Systems  Command, 
Mright-Patlerson  Air  Korce  Base.  Ohio. 
BLSINESSMEN  FROM  SCIENCE  AND  TIIEIH  PATRONS, 
by  C.  Pelrov.   ^  •  Aug  -.2.  :^p.  [Trans,  no.  KTO- 
TT-fc2-n2C  from  Pravda  ,;p.  23  May  c2) 

Liic  lassi  f  ied  report 

DESCRIPTORS:   'Scientific  personnel.  »1SSR, 
Scientific  reports.  Textbooks.  Errors. 
Communism.  Education. 

A  system  of  determining  the  iju  j  1  i  f  i  c  a  t  i  on  s  of  sci- 
entific workers  by  means  of  awarding  them  sci- 
entific degrees  and  titles  from  scientific  coun- 
cils of  institutes  with  subsequent  approval  of 
the  Higher  Certification  Commission   VAk;  exists 
which  conteniently  permits  the  organization  of 
training  and  conducts  the  registration  of  scien- 
tific guidance  cadres.   This  system  provides  an 
entrance  into  science  for  everyone  possessing 
the  ability,  and  objectively  permits  an  evaluatio* 
of  the  I)  ualifi  cations  of  the  candidates  for  the 
responding  title  .ind  degree.   Manuscripts  of 


..,ks   particularly  textbooks,  also  a"  through 
ep   ird  reviewing,  and  are  discussed  by  the 

en  if.c  councils  of  those  institutions  from 
;  r  ale  of  which  they  are  published.  J>  *'<P-^ 

inn«   etc    Strange  facts  are  oftei  en- 
':::;rr.-d  :;  ;;.:;«  books!   Xhey  indicate  U-at  an 
'!!*niists  do  not  i.lways  render  an  account  con- 

nli.  Ih-  consequences  to  which  indulgence  and 
'     Traint  can  be  applied  in  the  evaluation  of 
;::::-  "lerrations'and  other  works.   Several 
Jraljles  from  the  field  of  hydrodynamics  lire 
tiled.   .Author, 


^[)_;j,    .1      Div.   32 
TISTB  HOi    OTS  price  12.60 

Korei.jn  Te.h.  Div..  Air  lurce  Systems  Command. 
.,,,.ht-l' ilierson  Air  Korce  lias-,  Ohio. 
"li^SsnTlltSlS  AND  THE  PUOl.LEV  OK  lOOU  liESOlKCLS, 
h,  A   A.  Nichiporovich.    -^  ^''P   -.  -''P-  J"*^'- 
;•;, us.  tables  .Trans,  no.  KTD-TT-  2-5^3  from 
Veslnik  Akademii  Njuk  SSH,  No.  V.  pp.  ^r-^^. 

Inc  lass  i I  1 ed  report 

UtSiKlPTOKS:  Agriculture.  ^Photosynthesis. 
Effectiveness.  Solar  energy,  hater  supplies. 
Plants,  Algae.  Animals.  Russia,  Hood. 

;  closed  svslem  with  h  e .,  t  regulation   «atcr 
conservation,  soilless  culture,  careful  *'-l^.- 
,,on  of  most  efficient  plants,  complete  Jtilwa 
iion  of  all  parts  of  plants  and  of  human  and 
.ni.al  waste  is  proposed  as  a  solution  14  the 
problem  of  food  r.  sources  for  an  .xpandiig 
popu  I  at  1  on  . 


kQ-?.o-     "29  Div.   32  . 

(TISTU/AW)  OTS  price  il.10 

>v$ten  Development  Corp..  Santa  Monica,  (alif, 

n.F.S~A    NK^    APPHOACH. 

bv  Gerald    Newmark.       2"    Sep    •2.    3p.     (Kept.     no. 

Inc 1  ass  i  f  i  ed     report 

nVsrmn-nltS:       -Language.     "Kduration.     'Teaching 
machines.     Effectiveness,     Hearing.    Training. 

;    listening    comprehension    approach    is    proposed 
for   teaching    foreign    languages     in    elementary 
schools     'I  IKS.,    especially    wh  e  re    qua  I  i  f  led 
language    instructors    are    not    available.       Pro- 
grammed    materials    for    listening    comprehension    in 
trench    are    described.       The    organization    of     intr- 
stale    conmillees    or    a    national    committee    of 
experts    to    avoid    duplication     in    the    production 
of   Kl.KS   material     is    recommended.         Au.hor 
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repfirt 


UKSCRII'TORS:        'Soci-tl     sciences.     •- B  i  b  I  |  ng  r  aph  y  , 

Koreign    policy, 
defense    systems.    Political     science.     Pr  opay  .'n.la , 

i  r  a  I 
I  SSR 


Scientifi.     reports.     Koreign    policy.     Civilian 
defense    systems.    Political     science. 
Communism.    Military    operations.    PsychDiog 
"arfare.    Stress     'Psychology     .     rsyholngy. 
Religion. 


I,,,   1  I  1  t  1  .   s     Lxp.   r  1  ri-nl  a  1     C.-n  I  r  r  , 

.1  . 
INVESTH.ATUJN     1)1      Dlill.l-    TLbllNO     i  Ok     PA\(.AKi; 
LIGHTS 

Ki  na 1    rept  ,  . 
by    C.     B       Phi  1  I  i|'s    •■ii'i    ^-     II-     Twichel  1  .        .1.11       -. 

•  ■  p       i  n  >  1  .     1  1  i  11  s  . 

'  I  ^M-  lassi  f  I  ed     r.port 

DESCin  PTOKS  :  Hunwa.N     li.jhts,      "tarth     ,iuj-rs 

Uri  1  1  1  n^i    m;i.  h  1  n.-  .     liii  M  -  ,     T  '■  ■- '  s  , 
Construction 


The    resu  1  I  s    .i  r  •      i  •  ,1" 
of    a    number    o  i     >i  i  i  . 
per  f  o  rned     in     ■>  i  .:•   r     l 
f  acorv    <•']■.!  1  p'"'  n  ; 
rece  V  s ,  ^     r '■.!./  1  1  •■'!     ; 

set     t  ..  ,'■■     .  1  .I'll  ■        '  ' 
here     u  je  il      p  i    1    '  ,.  r  1   i 
lights     1  11     I  !i'      ;  1  1  ^  t 
sec  t  I  on      'I  1       I"   •  '•  •■'■'  :■      '    ill'  ■-  1 
Crete     p  i\  '"■  '■  n  I-     1  111'  •>  1-  1  • 


[- 1  .  ,1     ij  [     cpe  r  .i  t  1  o  lUi  1     T  r  :,  t  1  n  g 
.     ,,  r,  ,1     c)  r  1  1  !      r  1  .j  .s     wh  1  '  h     !■>'•  r  i- 
,,     ,;,■  1  .   rr,i  im-     t  h  i'     m  si      s  .it  i  s- 
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rig    which     sli.uilil     Im-    emplo.w.-d     in    ord.i     to     pi'p 
recessev     K  I  t  !i     .1     "Miiiinu'';    of     t  i  r,e     and    .  :  1  n  r  t  . 
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incl.     illus       t  .1  ti  i  e  s  ,     ■      refs. 

1  nr  1  as  s  i  1  1  pit     r  ep.-  r  I 

III  ^t   HlPIi   HS:  \i  r     •  raf  f  ir     r  o  n  t  ro        s.  .'  e-..  , 

'T,p,..rM  -r~  ,      ir,.  I  mli,     DesK.fn.     hffe.   t  i  •.  e  n  e  .  s  , 
Computers.     1      1  .int      |iaths,     I) ..  I  a     process. n..] 
s  >  s  t  ems 

The    results     are    presented    of    le.hnirnl     and    oper- 
ational    t,>sts     .if     hi.,h-speed     printer    designed     f 
print     f  I  iqht     ;  r..  :ress     strips     in    two    colors    and 
^o    print     si/es.        lerhniial     difficulties     enroun- 
tere.l     are    detailed     ,.nd     s  u  ..i ..)  e  s  t  1  o  n  s     fnr    moditira- 
,^,ons     to     improve     .  erlain     t  e  r  h  n  .  r  a  I      features     are 
advanced 

improvenent     "f     snre    opef.it  ion 
printer.        i   a;i,..    i  i  \     test 
r  h  e     !      I  .)  Ii  1      pr  '.'1  r  e  s 
p  r  1  n  I  e  r     .v  i  I  li     I  t;  ,i  i 
The     h  1  ■!  h  -  s  pi 


Also        rer  ommenilat  i  ons     are    ni    d  e     lor 

f  ,.  :,t  „  re's     n  f     this 
,»,.re    .  nndur  I  e.i     ■  ..r  o  ir  i  n.| 

r  1  n  t  I  n.;     r   i  '  e     '"  '   r     i  (•  i  s 
^  1  \      1  r   ii,  1  r  \      '  \  .,■.  .^  r  i  t  er  s 
,,..'     ;.r  inter     ■   t     j.r  1  n  '      '      i  .;i-  '      ..r  ...jress 

,,;,p:":i.;r'il,,:.n,      .      -as.er     than     the     1  M  V  M'     M  o  H  e  I     t 

1     Kile     1   ..rpufr     ■   an      pr...e.s      ,he     f  l,.,h,      pr.i.,r''ss 

Strip     I  n  I  ..r-.'t   I  nn     m  d     r.ire     ri 

H  u  i  r  \     I  \  pe  .\  r  1  1  e  r  ■• 

as      .1     rep  i  .••  era   11  t 


I     \      II,     n     s  1  \     1  r 
I  I,  1  s      ;.r  I  r  I  or      is      re.   ■a-iaMl.te 
I J  r     the     1  !■ .  ]  u  1  r  \      1 


e  »  r  I  1  e  r  ■ 


.■,f,Pr     improvements     to     ren.ive     the     te.hnira 
oper.nt  ion.l     i  i  m  i  t  at  ions    detai  led     in    the    1  inal 
report.  \u  t  h  .ir 
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DESfRIPTORS:   *Alr  traffic  control  s>stenis, 
Autonatlc,  Control.  Tracking.  I  light  patis, 
Coiiiun  icat  Ion  systems.  Display  systf-ms,    n- 
puters.  Data  processing  systems,  l.andin;,  :  1 1.  - 
off.  Design.  Air  traffic.  Data  storage  sst  -s 
Vemorv  devices.  Decision  making. 
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hanged  are  to  be  executed 
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ipr:'  nl     t\p<    ^.kc-.'^  A    re  developed  after  trial  admin- 
!•,!  I  jrioii  rn   in  SK( ) !(     iiopiilation.     TTii' content  of  the- 
Sdv  il  liifot  iTKUioM  -ut-f    ^r  was  developed  <in  the  basis  of 
r.  I  inuii   '^lathins    if    i  ivinel  of  naval  officers  and  civil- 
I  in  pi  ofis-^iuna  I  iv  !-.i)nKl.     (Author) 
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t  .lui  inon.    I  A  irniiiij;, 

SoiTv    ;iiMnt<  t  )  .  Mi-i  !c  I   in  evaluating  automated  instruc- 
M onai  pr ogr  iin-  toi   Navy  training  are  specified.       The 
'ol lowing  factors   if  covered:  Alleged  advantages  of 
luroMuUfd  insrr   ii  tion  ^r<i  rivi.wed.    including  claims  of 
txtr.  :    ir.iriunii:     ti  ni      -,,1  vi  nij     '  .duccd  attrition,   more 
•  ■ff  it!.!    u^'     >f  iisiriir  irs.    tx.tter  motivation,   and  in- 
JiviJjjli/'   t  ;nsrr  K'lon      Characteristics  of  programs. 
iiK  l.j.lin^  r\pi  ^    )t  pi'v;;  tin.   sources  of  supply,  quality. 
jiu!  -.uiMliilirv  r  1  ■:  lining  needs.     Characteristics  of 
r.  .K    ing  riiachiius     including  manufacturers'  claims  of 
v-_rs.uilir\     nil  Chan  KM  i  reliability,  and  convenience. 
I'l    mrrKlucnon  of  .iitomafed  instruction,    including 
.o-,r     pr-.iiniinar\  tr^out.   and  integration  with  the  rest 
)t  "'■    'I  Jining  pro^i  iMi.     (  \  .f^:  i 


\"i    J-^i      !  ^  »         ^2.60 

■■V.i     1  ,    It  Nuai  F-'soii:!    ,      A  1--    .Ik"  'n,    I").   C. 
f  Xi'l  KIMINT-X!      r'<\l\i\(:   '  Il     ^''\\R.MF-N   IN   TlIK 
'Sf     Ml-    i;   tClKON!*      ■      I   li'NUN!.     I.    niACNOSTIC 
n^HNC;  or     i'\^U     s'XVK  STI'DENTS.    by  Alvln  J. 
Ahrji's.     [an  6-'     J6p.    4:    S.     Technical  Bulletin  62- 1 . 

■)f  s(   l^l^''^()!i'^    •SoiKii   [X'rsonnel.   Electronic  equipment 
riiii.iiig.   ^tuO    n--      rVst  equipment.   Maintenance. 
,\^  :::.  'v ,  incnt  tests. 

IVinng  the-  jxri.Kl  IVc  6ri-r--!><^I      -''V'  nts -nine  sonar- 
m-.n  students  at  the  t-'icel  .ASVS   s^:!««m     s.in  Hit'go.   were 
tested  111  their   usl  of  electronic  test  equipment.     All 
w.  r-  tesfLd  jr  rh.    .   'inpletion  of  the  eight  week  main- 
t'-nanct    phas-    ot  fn    lu^ic  sonarman  course.     The  test 
was    lijgnostu   in  f*\if    '  •\  is  constructed  to  identify  the 
■^picifu    pr  K    ..lui.il     irors  which  accounted  for  inac - 
cur.itt.   nit  i-<ur    n<   nt-^,      Hk   main  conclusion  of  this  re- 
seat th  wa-^  rhar  w^  ile  a  majority  of  the  students  mas- 
ivivA  most  of  rx    pi  »,     li.ral  steps,   few  dtmonstrated 
thi-  knowkjgf  an  J  ,  \(x  ;  .i.  nee  necessary  to  perform 
ovt,  I  -all  checks  wittiout  error.     It  is  recommended  that 
thi   information  contain,  d  m  this  report  be  reviewed  by 
sch<K)l  administrator--     and  that  this  information  be  used 
I n  iTiiKlif K'  uion.--  ' >f  ■ 
thi.'  iTiaintcnanc;    pha 


Bureau  ot  Naval  I'ersonnel.   Washington.   IV   (  . 
TKAINING,    ITII.IZATION.    ANH  I'KOF-lCll M  N    u) 
NAW    Fn.F,CTR(~)NICS  Tf:CIIN!CIANS.     I.    C.INMMI 
CONSl  OF  RATIONS,    by  Adolph  V.   Anderson.     Mn  t^l 
■"^p.   4  refs.     Technical  Bulletin  62- S. 

DFSCRinORS:  •filectronic  equipment.    •Maint'  nam 
Naval  research.   'Nava I  personnel,  Training.    'AchK^!. 
nxnt  tests. 

The  principal  aim  of  this  report  is  to  present  a  di  tailed 
background  against  which  to  evaluate  and  interpret  tht. 
results  to  bt  presented  later.     Rand<im  sampK  ^    't    m  iw 
FT's  from  the  Pacific  Fleet  and  1(16  FT's  from  rht 
western  United  States  commands  were  intervitw     '  an.: 
tested  duiing  the  ptruKi  from  February  through 
June.    1^1.     Fight  data  collection  instruments  are  de- 
scribed and  illustrated  in  the  appendices.    rXscriptive 
i.lata  presented  for  the  two  samples  of  FT's  includes  in- 
formation on  age.   education,  classification  test  scores, 
billet  and  assignment  types,  and  training  received  and 
stated  training  needs.     (Author) 
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Civil  Aeromedical  Research  Inst.,  Oklahom.i  <  itv 

Okla. 
PROBLEMS  IN  AIR    TRAFFIC  MANAGl  N'i  VI      III. 
IMPLICATIONS  OF   AGL   FOR   TRAINING  AN   '   H  >h 
PtRFORM/\NCt   OF   AIR  TRAITIC  CON"!  HUl  1  1  Ks. 
bylXividK.  Trites  and  Bart  B.  Cobb.  Jr.    Feb 'J,    I '  p 
Rept.  no.  62-.3.  NASA  N62- 10.15.3. 

DESCRIPTORS:   'Air  traffic  controllers,  •Aviation 
perstxinel.  Training.   Age,   Job  analysis,   ;\chie\  enuni 
tests.   Applied  psychology,  Statistical  analysis. 

The  relationships  between  chronological  age  up<ni  eiti\ 
into  ATC"  training  and  school  and  joti  perform.uKe    .cu 
examined  in  five  samples  of  air  traffic  controller 
trainees.   The  data  confirm  conclusively  the  ivi^tt  nv\    )f 
an  inverse  relationship  such  that  the  older  traiue^     r.i. 
significantly  less  chance  than  their  younger  ci.i--in  r^- 
of  either  completing  faming  or  Ixing  ciMisidei  ed  a 
satisfactory  controller.    Based  upon  the  results  of  this 
investigatitxi  it  is  recommended  that  a  maximum   ic"^ 
limit  be  established  for  entry  into  ATC  tramiiij;. 
(Author)  (See  also  AD  279  183) 


fr omc  test  equipment  training  in 
oi  tne  sonarrpan  course.     (Author) 


Psychology 
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Bureau  of  Naval  Personnel.   Washington.   D.   C 
SFLF-CONFIDFNCF   AND  EFFECTIVE   LI  ADl  RSlil 
by  David  Kipnis  and  William  P.  Lane.     Jan  62.    lSp. 
8  refs.    Technical  Bulletin  62-  L 

DISCRIITORS:  'Officer  |xrsonnel.   •!  cadeiship. 
•Training.   Naval  administration.   Applied  psye'oloe^ 
Naval  p  I  somii  1. 


fhi^  siu.K  deals  with  thi    relationship  between  petty 
,ff,,,i-    eonliKne     intluii    h  a  lei  ship  ahi  lit  les  an  i  tin 
onJs  >>'  ii-clinuiues  ot  -i,p    i  vi-ion  tl     \   ii^^        T-^nv  of- 
.;i- as  who  lacked  si  ll    .  out  i  u  lu      in^n    tre(|iunth   pKu  ^  J 
..liance  upon  administrative  regul  iiion^     -la  h   is  pKu  in^ 
1  man  on  report,   as  wc  11  as  unott  u  lalK  lu!  ning  ihi  1 1 
supervisory  problems  over  to  a  -  ip-  i  mm  .     1'  ti\  offieers 
high  in  self-confidence  were  more  likely  to  pi  k      •  -  li 
im-..  upon  face-to-face  discussions  with  sliUm  I  m  h    - 
The  findings  suggest  a  need  to  provide  th*.   xoine  p   us 
iifficei  with  training  and  experience   in  handling  hk  n  aiivi 
in  solving  supervisory  problems  Ixforc  he  is  given  dinct 
leadership  resp<insibilities.     (Author) 
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If.inian  Engmcx-nng  Labs.,    ,\Dci  Jcen  I'lovink^Gi  oun.i, 

\ki. 

•HI.   INFI.n  \«   I-    I '1-    Mil  II\fn'    RANK    OF-    I-XPl-RI 
Ml-.M'ER   ON     nil     LU'NniliONlM.    (  )|-    A    \'1-.RBAL 
RESPOISE,    h>   s-i    •  Glucksbeig  aiu:  !  )>)i;aLl  1  .    I  ince. 
Ian  62,   24p.    |o:>!..     Technical  n.eino.    Pi  b2. 

DESCRIPTOR"-    'Military  personnel.    Pei-onnel,    *(    hi 
Jitiimed  reflex.    Reflexes,    •Verlwl  heha\  mi  ,    BeJ,a\  i    i  , 
Reaction  (Psycholov;\),    Fiffec-tiveiu -^,    I's vol;,iiog\, 
Analysis  of  variance.  | 

The  relative  effectiveness  ol  expci  imen:ei  -  ^^i  J. tie; 
ent  military  ranks  as  sources  of  remforcenieni  ^sas 
nvostigated  in  a  verbal  conditioning  ta^k.    \V:;I    all  e\- 
peiinienter  variables,   other  than  pen-L.-ev:  hi  ..lal 
rank,  held  const.int,   no  effects  of  rank  were  obtained. 
Only  those  subjects  who  were  aware  of  the  com  ingenes 
Det>*cen  tlieir  responses  and  tin.  ^xpci  ii.iei.ie:    ^  be 
tiavior  increased  their  use  of  the  reinforced  resi^xjiise. 
Implications  for  psychological  research  m  a  militarv 
>etting  are  discussed.   (Author) 
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Human  Sciences  Research,   Inc. 
IVTTGRATION  OF  SMALL  GROL 
MATION:  PROGRAM   RI-mRT.   In 
Kept,  on  Com  I  act  AT'    49(f>  ih)2S6. 


\i  lin>:!on     \'a. 
^    Kl  S!    \!{("!1    INI  OR 
Joseph  L.    \1.  ('.'  It'  ■ 

June  62.   s; 


IL  j-ioi  t 


S-2 


DESTKIITORS:  'Sociology.   *Group  dynatnic? 
onietncs.   Reliability,   Personnel.   Behavior, 
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l>lboratoi  V  .'1    \Matioii  l's\eholoi;\ ,    (  )!iio  Stale  L. 
iReS'jarch  Loundation]  (oLinhu--. 
ON  THE   .SCIIh:i> 'I  INC    (11       IRAININC,    CONnillUNS 

FOR  THE  A(  >^'i 'isn  ION  \NP  tr\nsii-;r  ot  PRl-:- 

CEPTLAl  -NKHOR    sKll  I  >,   In  Ce  u'ee  i;.    Hric>:s. 
Re'p:.  o;    I  (.iiiiaet   Nf^ls^)    ^  U\    1    i  V'e"  M,    4 1  p.    1  ■•   rets. 
TechnL  ,1  I    p:.    N  \\"l  R  \  1  )i;\  (  l-N  ^ '.h- 1. 

I)t-.M  jyi'l  (  )KS      It. inline,    *'I  e  le  hiii^  nvichines, 
N'eJulm^,    *i  out  rol  s\stL'ins.    I  kiman  eii^iiu'^'iing, 
U.splay  sysik  ni-~,    *lranstei   ot  tr  iiniiie,   s^n.s  mn 

P-Ta'ptioa,     *.\1o|oi-    l-e,Kilons,     'I   IMIIUIIC  device's, 

l^anung,  F'eedKuk. 

I^his  study  .server  iw'.i  ^eueial  p..i  ixi.-c\'-    (a)  to  e'\pU)re 
'he  uRcfulness  of  display  aiding  and  aecnK  nii  d  fe,  J- 


back  as  techniques  for  cuing  the  trainee  to  ths  impor- 
tant  aspects  of  a  vehicular  control  task,  and  (b)  to  ex- 
plore schedules  of  change  in  display  aiding  conditions 
and  augmented  feedback  so  as  to  optimize  the  facilitation 
of  .skill  learning. 


.\n   2K1   .383      SI.  60 

N.ivN  Medical  Neuropsychiatric  Research  Unit, 

San  Diego,   Calif. 
ADJUSTMENT  CRITERIA    IN   ANTARCTICA,   by 
L.   K.   Eric  Gundersonand  Paul  1).  Nelson.    Mar  62, 
lip.    3  rets.    Rept .   no.   62-1 

DESCRIl'^TORS:    *Adjustment  (Psychology),  Standards, 
Ad.iptation  (Physiology),   *Stress  (Physiology),  Climate, 

*.\ntarctic  regions,   *Behavior. 

l"he'  ohje'Ctives  of  this  research  are  to  investigate  the 
effects  of  prolonged  isolation  and  stress  upon  individual 
jnd  group  adjustment  and  tei  identify  personality  and 
demographic  characteristics  associated  with  inferior  or 
^iiix'i  lor  .idjustment  in  small  remote  closed  communi- 
ties --iich  as  the  .Antarctic  stations.    (.Authe^r) 
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Nav\  Medical  NeuroiTsychiatnc  Research  Unit, 

Sail  Diego,    Calif. 
CI  INKMAN  AGREEMENT   IN  ASSESSING   FOR   AN 
UNKNOWN  ENVIRONMENT,   hv  E.  K.  E.  Gunderson 
and  Paul  D.   Nelson.    Apr  62,    14p.   3  refs.    Rept. 
no.   62-4. 

I  )L  SCR  I  [TORS:    ♦Personnel,   *Psychoinetrics,   *Antarctic 
regions,    *BehavKir,   ♦.Adjustment  (Psycholog\'), 
Ps\chologv,   Psychiatry,   ♦Adaptation  (Physiology) 

1  he  results  clearly  indicate  areas  of  general  agreement 
among  clinicians  in  approaching  an  ambiguous  assess- 
ment task.    LNing  largely  different  pr(x;edures  and 
sour  ces  of  information,  that  is,   brief  interviews  ori- 
ented toward  personal  history  versus  Rorschachs, 
psychiatrists  and  psychologists  as  groups  utilized  a  set 
ot  assessment  dimensions  in  much  the  same  way,   held 
-similar  assumptions  about  relevant  personality  char- 
acteristics,  and  evaluated  the  potentially  stressful  at- 
tributes of  the  environment  for  v\hich  the  assessment 
w.is  coneiucted  in  very  similar  terins.   These  findings 
.ippear  to  be  an  important  first  step  in  understanding 
the   frame-of-reference  adopted  by  clinicians  in  assess- 
ing personnel  for  unknown  environments.    (.Author) 


AD-28l)6()l        S2.60 

Nav\  Medical  Neuropsychiatric  Research  Unit, 

San  Diego,   Calif. 
SPONTANEOUS  ALTONOMIC:  ACTIVITY,  AITONOMIC 
Rl- ACllVITY   AND  ADAP3\'\T10N,   by  I^ivernc  C. 
Je^mson      Apr  62,    22p.  5  refs.    Rept.   no.   62-7. 

DLSCRIFTORS:   ♦Autonomic  nervous  system,   ♦Reaction 
(Psychology).   ♦Adjustment  (Psychology),  Galvanic  skin 
response,  TJectrtxncephalography,  Cardiotachometers, 
I  ight,   Sttund,   ♦Stimulation,   Heart,   Respiration. 

Sixtv-five'  Nav\   pilots  were  studie-d  to  examine:  (1)  the 


S    \ 


i,.i.  nmj   111,1  rttnirioii.    Verb.ll  auv^menting  feed- 


relatidnship  of  spnnt.irx-fHJS  CSR  -uid  HR  acnvitv  (re 
sptHisc-  withiHit  known  oxrnn.il  -;nm  ill)    tui  iiK  "--^t  to 
rh.ir  sorn  during  ts».o  tv;-K->  "t  -.tiniil  n  .fi  i  v..m  !iM  two 
_l.iv-.   ip.irt.   (2)  rh<-   r.  Ii  if'ili'v     ^t    i.>r  i-^t'i^-  s^"irinec)us 
uTivifv.   (  i)  ttu'    iJ.iiX  Ui..i,  ..t   -.-iDntJnc.H.,.    i.rivi".   to 
rtpi-titiv..'  stinujli    .in>l  (4)  the  relationship  of  resting 
^pontiiH-ous  .letivitv  r,,  k^cnfral  ,uitoii.HiiU'  rtMCfivitv  and 
i.Uitic.ition.    SpiHU  1  Kous  activity  during  a  resting  pCTiOit 
v  1-,  rclati-d  to  that  -^ .  ^  i    li:r  i    ^  -timulat ion  and  this 
icla:i..nship  was  coti-.i -^rt-nt  trotTi  stimuli  lo  stimuli  and 
,.v.i   Miiif.    IhrM.»;t;  ,aliA   S'?,   based  upon  number  of 
,,>.mu  mcoi.s  (;sK.   seem  to  show  more  autonomic  reac- 
'ivit..    these  results  >!.    n<<  allow  (xie  to  make  inferences 
tr    i'l  me  autcKioniu    •  i:  i  ible  to  ant>ther  nor  to  use  a 
'I!  Ill  -.iich   IS  lit  Krii  autonomic  lability.   (Author)  (See 
il..,  .   \!)   2M1    2^4) 


\;) 
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iti  ;.  Kesearch  Unit. . 


Saw  Meilical  Neuropjs. 

^aii  Diego,   Calit. 
S-l  ABILITY    AND  rOKKt  lAlls       i     ^K)N'r  ANECXIS 
M'lONOMIC    \("livn>,    r<s   i  ,i .  ■.  i  u    ■       ]. Vinson. 
Apr  ^2.    27p.    IWets.    K .  pt .   no.    ':^2-f- 

Db-SCKIPIOK-S     SiaiMlit,,   Stimulation,   •Reaaion 
(PsvchoK)gv ),    •tkirt,    ^km,    Kespiratum.    •Galvanic 
skill  resptmse,   t  at\ii.<  ichometers,  Electroencep*iak>g- 
,,ipi,v.   Ceret)ral  cortex.    'V  .imoniic  nerviHis  system. 

stahilitv  and  relati>Hiship    ^t  s>  m  ■  i;ic-..-  i  .sH    indHR 
jctivitv,   atypical  t Uictuat i,  ri--  ..i  ;t  .    it'-.iKc  of  known 
external  stimuli.   \Aei  e  l  viiin.eJ    .-i '^    >  -ample  of  65 
helicopter  piUKs      Six  ch  inn  i-^  of  ELG  plus  heart  rate. 
CSK,    skin  tertipeiature,     iM  f.-pir  in. mi  -Aere  reauded 
u.-MPg  a   12  chanix-1  Dttnei    1  .  ;x    H     »v  lovi  'iVi.    Sptm- 
taneoiis  GSK  was  touiKl  t.i  ix.-  iibOer  lU  ;.    -table  but 
-■^lontineous  MK  wj-.  !>.»., ul  t  •  :>e  le--  iciUDle.    Spon- 
r.ineoii^  MR  and  c;SK  ^■■i-    .tHle;x:K:eMt  of  each  other. 
Spontaneou.s  UK  *as    il-^     i.  .i   -i^r.itu  m' Iv  ...rrelated 


.art  rate,    -Wm  i 


.  I  - 1    1 .  K  I 


;.n  t  ature, 


iL->piratU)n,    oi    lAA',.    1  )ui  wk  r  ei,i  ve.l    .a  ik.    resting 
p«.rhKls,    spontaneous  CSK    Aa-  -liso  iikIl  [x  iKleiit  of  the 
)ther  physiological  v,irii:>ie-,    iiicludl:u  :-'-.w  skin  re- 
-i-taiice.    SptHitaneoi.-  i;,Sl<    uti.u^    a  is  found,   however. 
i,>  Jeciea^e  during  p<.iix.!-    'I   .owcieU  arousal.    This 
inci   -i-e  Jin^\  decie..-.    ;.:   -{^M.t  uieous  GSK  activity  was 
con  elated  with  Kl.G   kk:  ;vi-,.ii  -kin  resistance  indi- 
catoi  -  of  arous.il      (.\  .t:     i  ) 


rri.'!    in  learning  and  refenii.Hi.    Verb.il  augmenting  feed- 
l>.u  k    A  1-   -.pit    ■■:    ■       .((..!    ;':  .il.s     .t   lL-t\lt\Kk    111  lelen- 
tion  for  a  simple  motor  skill  and  m  tx  t:    leaning  and 
retention  for  a  simple  compensaiorv  ::a^k.:v  task.    Pit 
effect  of  the  verbal  cue  was  to  decrease  con-nu  ei  i  oi 
in  the  first  task.   (See  also:  PB  150  6.19) 
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NASA  N62- 15892       Sl.6<) 

Armour  Research  Finindation,   Chicago,   II  . 
LIFE  IN   EXTRATERRESTRIAL   ENVIRONMI  MS.    tn 
Charles  A.   Hagen  and  lirvin  j.   Hawrylewicz,     >iaiteii> 
status  rept.  no.   6,    15  May   15  Aug  62,   on  ("oiuiact 
NASr-22.    [1962)14-.    4tefs.   ARF-.U94-6. 
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Arizona   Sonora  IVsert  Museum,   Inc.,   Tucson. 
ECOIOCICAL   .\Nn  CINLTICAL  SlVl-JlLs   .   !     !  M  1  I 
TIONARY   FORCES  ACTING  ON  I^ESERT  F^   (1  1    \ 
TIONS  OF     Ml"    Ml'SCl'Ll'S.    bv  Keith  E.  ju.uc 
Final  rept.    i  J  .  t.    s4    u  Mav  62,  on  Contracts 
AT(ll    n  9()0  and  AT(;i(M)    IK()4.    Aug  62.   7:^p.    :nef>. 
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Rochester  L'.   Coll.   of  Arts  and  Science,    N.    Y. 
SOMATIC   Ml  STATIONS  IN    FHF   M0T>1   KF'M!  s  1  I  \, 
Ernst  W.  Caspari.    Progress  repc.   on  Ccxitraci 
AT(:«)1  )-29f)2.    29  Aug  62.   9p. 
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Wisconsin  U.  .   Madison 
POPL'LATION   GENFrriCS  Ol     MAN    A\D  DKU,st)l!  ill .  V 
bv  Newton  E.   Morton.     Final  rept.  on  Contract 
.Vr(ll-1)-H27.     [1962)  ^p. 
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New  York  I'.  ,    N.    Y. 
PSYtHOliXiK  A,     s;:i)N    li     \U    :iK    sKILLS: 
PVlASh  11,   bv  L.ivy^eiAL  K  o  Im  dnyi  KudolfG.  Mortimer. 
Kept,   on  t:<«itiav;  SM  ^  ^''   ^sk.     22  N«>v  61,    54p.  28refs. 
IcLhiucal  rc-pt.    \AVlK\Di\'(,  hS  sSs-2. 


DESCRIPTORS:  •Mot.-;  :^.a. 
l.eai  lung,  Sf  iniulat  !■•<-,  *\.- 
(Psychology),    !■  eei.ltia.  k. 


I  !  .oimu  devices, 
o    V,    Kcu  tion 


[he  effects    -t  atig;    ering  feedback  on  a  simple  mcxor 
skill  involving  in.i,  .unance  of  a  steady  state  varied  with 
the  three  rneasui  cn     sLd-tinie  within  scoring  tolerance, 
ihe^>«istant  ei  i m   .  <  m;) ,v .uent,  and  the  variable  error 
tonicxHieni.    f-  'i    ::.-     i-^,    visual  and  verbiil -visual  aug - 
niciiting  feedback  (the    ' n^tiiMi"  cues)  reduced  variable 


Anatomy  and  Physiology 

BNL-49:-b      SI.  10 

Brix)khaven  National  Lab.,    Upton,   N.  ^  . 
PERSISTF.NCE  IN   ERY'niR(X:Y  IE  GlK'Sls  i  U     \lt 
niAII-n  SUGAR   TRANSI'ORI,  by  PaulG.   Lei  eyte. 
(1958)  Hp.    10  refs. 
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Civil  Aeromedical  Research  Inst.  .  Oklahoma  (  ity 

Okla. 
Ill'MAN  T0LERANCF:S.    bv  '^     -  .  Ki!if.      \iM   ^^2.    1    p 
14  refs.    Rept.   no.  62-6;  N\^  \    N^-^^    ! -'  I  v 

nESCKIlTORS:  Supc-rsonic  flight.    Man.u-      'sp.ice 
flight.   Phvsiologv,    'Stress  (Physiology).    •VMptiiio'^ 
(Physioloc.  I     \  liustment  (Psvcht>lo^'\  ),    •  \.  ^  i  U  rinon 
foleranci  .    * A->ironauts,    •Aviation  p^  :  souik  1.    lUat 
tolerance,   •Aviatuw  medicine. 


Ts^   iiliini.it'    Imiitar ion-.,  in  flight  [x  i  tormanci.  and  in 
■  [,;i  ^-  11 VI I  a  1 !   wi  I  I   II   I  'III  I  pin  1-  111  a  1 1,    tin    limit  an  ons 
■  -osed  by  ys  i.ai  'i i,i\   !>..   ti  i  n i^  .!  "i.iiiiMn  tok  i  ances. 
This  is  particularly    iiiplicahle  to  tin    iiait    ;>'fi[,^   -np^  i 
.^xiic  transport.      The  discussion  of  man-  maximum 
iJaptive  capacities  for  the  majority  ot  -ii^  s-,  -  )>>ttii 
tiallv  encountered  in  atmospheric  and  transatmosphi  i  u 
flights  points  to  the  weakest  links  m  the  man -hi.k  hint 
:omplix  of  air  and  space  transportation.     An  att    mpi  i- 
-nade  to  point  out  the  means  by  which  the  human  toier- 
mccs  can  be  maximally  adapted  to  the  advanced  tech- 
nology.   (Author) 
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.S,ii  il'.i  oj-i  SfXice  1  ,i!>- .  ,    1  l.i  Aih- 1)  iie,    C,i!;t. 

Bioui.u.M    A\n  niN  si(  ii  (x;k  Ai    siiDii-.soi- 

pERi  1^  N  \  1  Hi   ^  (i^KKl-.  1    MlC'l-:)  by   K.   C.    Inidbeig, 
RoLx :  •   .\';,    liieyv,    .i    .!  |.    I.    (".amhinc.    (J.^aiieily   ^tatu- 
rept.  no.   2,    1  June    ^l   Anc  f>2,    -n  C.  .nti.ut  NA.Si-^H. 
'1*2]  2'^p.    l~ief-.    !>^.imenino.    NSl     ('2    12'>-1. 
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A  ishingion  L.      "-'      I ..     .-     M". 

3lMMAKY  OF-  iwi  ^  r,(;  \  i  i\i    'aokn  'amv;  u.xuh.n 

IS  [AS   A   BIO!  ^  <C.\'.    \:      i  i<  WMi  i<  J  h\   M.     I 
i\)gossian.     Progress  ii.pl.,    1  June   59-.i0  No 
Contract  AT(I1-1)-~H2.     (1961)  22p 
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Medical  Specialties  and  Equipment 


An-2S1  262    $1.  10 

Naval  .Missile  Benter,  Point  Mugu,  Calif. 
AN   IMPROVED  PHYSIOLOGIC   ELECTRODE,  by 
C.    G.   Lucchina  and  C.   G.   Phipps.    H  June  62,   8p.    1  ref. 
Technical  memo.    no.   N'MC-TM-62- IS. 

DI-:S(RirrORS-    ♦Electrocardiography,    *Elcctrodes, 
Skin,    *Gels,    *Silver  electrodes,   Silver  compounds, 
Chlondes,    *Medical  equipment,    \'ectorcdrdiography. 

A  physiological  electrod-'  is  presented  yyhich  is  fabri- 
cated by  compressing  a  finely  giDund  mixture  of  silver 
dnd  silver  chloride  under  20, (XX)  psi.    Desirable  char- 
acteristics displayed  by  this  electrode  are  loyv  lead  DC 
p)tentials  and  lead  resistance  readings  v\hich  are  stable 
for  at  least  12  hours.    When  compared  to  a  calomel 
reference  electrode,  a  DC  potential  of  only  +0,  6 
millivolt  yvas  generated.    (Author) 


Kansas  [' .      I    ia i ence. 

\S  EXPfKlMI  \rM     INVi-STlGA  noN   OF-    Til!-' 
HFFF-:('I    I'l     s|  \\  KM     S()1A'I\1^   ON    IHF-    CHKO- 
MATOCK  M'lilC    s|  i'\K\n(t\    ('!•■    lODINATHD   lllY - 
ROin   PKOhl  (■  I"^    1\    HTM-NN    !K1\I       In  Cily-in  Davi' 
lacksoii      \1.i-i    I   -.  I'l   -1-      M.iy  Mi     ^2p 
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•\istai    In    •       't    \  uiii'iny   an.!  Riolngy      Phila  i'  Iphia     Pa 
•-THE    iSul.AllDNol     l\M,CIU)rs    R|  lONl  (  LI  I( ' 

'  h)  FROV'  1  M  i  i'MM  (  )M>  (  )(  MyDl  lis  -WDMINGO 
'.'iniAl.lllS  \1KI  SI  s.  nil  IlI-lCl  01  SODllAI 
:  '  '-\M-  1  luL-\  1  1-.    I'N    I     "^     (  '''!     !       Kii'     -\     Ci-p    I      an.) 

'   .^.0.   Ellem.    Rept".  on(iMi'iKi   -M  (   ( i   1)   2V^^     |l^ll 
V.   22  r.fs. 
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"^'orcesti,  I    loiin  '.at  ion  I'M    I  \p<  iinuniil   [<i()loyjy 
V,:     yy  .!-,   ■  \      \1,i-,v. 

■''1)11,S()\    Kl(  )1  {)C-,I(   Al.n'    ACri\'!     AMINI-;S,    by 
;taka  KoUiy  I-'  I  .      N  inu.il  pi  ogi  ■.  -,-   i  ,  pi .    MVt  M  - 

'-.-      f>2     -iil.ViiiKi    A  !'(  .(1- n- 2ll^-       J=^  Juiv    ^2     1(>|^ 
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Naval  Missik  Center,   Point  Mugu.   Calif. 
1  1  AD  PI  .ACFMENT  FOR   DYNAMIC   ELHCTROCARDIO 
GRAM   I  SING  COMPARATUT    VFICTORGRAM   METHOD 

by  C;.   l-\    Ktlh  and  C.   G.   l^iipps.     2  Mar  62.    14p. 
.=.  r,ts.     Technical  nu  mo.   no.   NMC-TM-62-3. 

nrSCRirrORS:  •Hkctrocardiographv.   Dvnamics,   *Vec- 
toi  cat  Jiographv.    *Medical  equipment ,    Noise,   Inhibi- 
tion    Muscles,    Rioelectronics. 

A  physiologic  tlectrodt.  and  a  new  system  of  electrodL 
placLfiunt  are  dcscrilx'd  which  enable  useful  electro- 
cardiograms to  be   recorded  in  a  dynamic  state  and  in  a 
form  quite  similar  to  conventional  tracings.     The  advan- 
tages of  this  system  are  as  follows:  (1)  The  electrode 
typi,  oye-rcomes  pressure-  artifacts  and  noise.    (2)  The 
-y-^ii  m  of  electrode-  placement  is  on  the  torso  and  re- 
mote from  muscle-  masses  yMth  the  result  that  muscle 
(X)tential  interfe  re-nce   is  minimized.     (3)  Tracings  cor- 
re-sjx)nd  closeh  to  standard  limb  lead  1,   augmente-d  lead 
aVF  and  unipolai    lead  V2     therefore,    interpretation  via 
thi.   spatKil  vector  method  does  not  require  new  criteria 
and  fami  liai  i/atK)n  In  an  e  valuator.     (Author) 


AD-2M)  447    $1.  60 

Naval  Missile  Center,  Point  Mugu,  Calif. 
AN  OirniOGONAL   LEAD  SYSTEM  AND  ELECTRODE 
DESIGN  FOR  A   DYNAMIC   ELECTROCARCHOGRAM, 
by  G.  G.  Lucchina  and  C.  G.  Phipps.   25  Apr  62,   18p. 
5  refs.  Technical  memo.   no.   NMC-TM-62-10. 

I 

DESCRIPTORS:   Vectorcardiography,   Dynamics, 
♦Electrodes,  Skin,   Muscles,   *Silver  electrodes.  Silver 
compounds.  Chlorides,   *Gels,   *Electrocardiography, 
♦Medical  equipment. 

A  three-dimensional  lead  system  using  nonstandard 
lead  positions  and  electrodes  to  monitor  subjects  in  a 
dynamic  state  is  described.    This  lead  system  has  been 
successfully  used  for  over  one  year  to  record  electro- 
careliograrns  of  personnel  flying  in  high-performance 
aircraft.    The  lead  system  is  Simple,  accurate,   readily 


applied,  ylelcte  a  trace  relatively  free  of  muscle  arti- 
facts, and  employs  a  common  terminal  which  pmvi.lfs 
a  reference  p-)int  for  unipuLir  rt.-cc)rJink;  nt-ailv  n    li-.- 
tin^ui.shablc-  fn)m  tfx-  Wilson  cninion  tcTnii-uil.     1  tv_' 
electrodes  used  in  this  systi-ni  Mu;iinii/e  pr■.^-^■.  .i   ■    m! 
contact  potential  artifacts.    It  ir^  sii^>;.-scc  t  r'at  [■  i-^ 
system  may  also  bo  useJ  to  r-cor,l  loiuT^rr'i    Ivuiinic 
electrocardiograms  m  .arJi.u   ^im,!    >t'K':   .ritic.ilU  ill 
p.itients  as  well  as  for  ,i   researC    '.""I.    (\  :t*or) 


Radiobiology 

t^i.K)lchavn  \aiiona;   1  at\  .    '   pc m.    \.    >  . 
nil     AC^SC  Cl-.Ll  1  I.AK    PH,^s!     1  If-    IM!     ^KFi.HTAL 

sNsriM  sn'nii-i)  vvmm  h  -  ihn  \ir>iNf  (hVhr),  by 

!  Jgar  A.     lonria   inJ  i    igi-ne  F.   C'ronkite.     (1*0]  20p. 
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(     I    :  ;,rtec    Hi  spa.c  Research  (COSPAR),   The  Hague 

(Netticr  land> ). 
rilh   BlOLCXdC.Al.    Kl-tl-A    is  ui-    iii.AVN    i.  uvMU    KAi 
PARTlC:i.ES,   b\  H.    J.    l-.:l.^(H:   .  k:,  i.  en  National  Lab.  ) 
[1^2]  21p.    7  iet\.    BM.   ^o^-^. 

Pi  evented  a!    Ihird  liuei  iuiM    i-.a,  >m.  .  Science  Sympo- 

-...jiii   dnA  f-lftt'.  C(.)SP\K   iMer  i:   .    M.et  .  i^.    Wr^^hmglon. 
U)  Apr    "^  May  Oi. 

ni )  isgsii     Slid  * 

I'  ff    : -.oil  M.  .:u  ,ii  Coll.      P^uladelphia      >' i 
FKACnONATlUN    i)l     V\\\     f!  1,1.!   I. VK   i  I  !  N'!  \ 'N  OF 
'■  [KJM.    MARROW    AND  OlMI   K    MIMAImPuI    !1i       MS- 
Sl   1  S    IN    AN    ATTl'Mn     lU    \\'n\[)   f  K  AU 'I  i '<  k  )ITS 
DISFASl'    AND   Ain    V\\\     \rr\  n  Wi'i     ■  4     HUMOIX)- 
GUIS   DISl'ASl.    AND   AID    D  :  i      \C(.  Ll'I  ANCt  OF 
mJMULOGCJDS   TISs:  t     ('.KM   IN.     Progress  rcpt.   on 
(■oiiti.Kt  AT(il:    n    J^^-^     -''    V.^'''-     ^p. 


TID    1  ^^H-»        Sl  iU 

Mu  h.igan  I  '        A'ln    -V:  hor. 
11  1  VATION   OF-    I.D,,     I  I'VT-:i.  IN   nKCAPlTATKn 
IM  ANAKIA     h\    |a'i'    -\      McConnell.   Margaret  L.  Clay . 
iiKl  Ravnioni  H     K  luffman      Kept,  on  Contract 

AKll     D   '^-'='       'UMJ.     7p. 


ri[)'iN)si     $i.N) 

New   Vol  k  I  .  ,    N.    V. 

Hi.s'r(x"Hi'..MUAi.  AND  Ri''ii  rr,i('"\.'    v  '"r^-vriDNs 

FOLLOWING    WHOl  1.   B<  )DN    X    IK  K  \  '  ■>l  \  !  1« 'N,    l>^ 
1-..    Kivy-Rosenber^  aiu!  B.    A.    /vvctu:.     Progress 
repi.,    June  M -June  n2,    on  Lixitract  A  I  (  '"    1)    l^Hn. 
[L>^2j  I2p.    2  1  els. 


n\^-  iM  u      SI  X) 

Hiiladeiphia  Cjcnera     (("-pi'il     i'l 
;n|     frflCl    ()|     X    '<<  W     I M  K  A' )l  ^'TIC^N    ON    nil' 
Lli'l.JS    Ul      niL   .SKIN      I'N   !F.!;v   ('     's^  •  v^  i  ■  /       l'rogfs«; 
rept.  .    I  Oct  61-30  June  62.  on  Contract  AT(U)    D    l>^^4 
(1^621  Up.     II  refs. 
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Wyoming  U. ,   I^ramu. 
EXCRFTION   .\Nn  Ri:il  n  '  |r  N   OF-    V"--   in   '1  I    \ 
TION  TO  MODHS  OF-    A  DMlNjsrR  ATION.    TOXK  !!> 
AND  PRF-GNANCY.    by  Irene  Rosent    I  !      !  i-  il  r-pi.   <> 
Contract  ATdl    1)6^1.     1(1  S<p -^2,    J2p.     2~'f-. 


CHEMISTRY 


NYO-'J837       $1.10 


Rutgers  V.      N'^  w  F^run-.*.      ■     N.J 
POLAR-NONPUI.AK  OK     Wi'MirAIHU     !^l)K(;^Ni(• 
COMPOl'NDS.   by  U.   P.  Strauss      Progress  rept.  on 
Contract  AT(30-l)-iniH.     fl'l62|.    6p. 


Order  from  GPO  $5.75  as 
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N  I'i  'na;  R;;re:r;    if  St  indards,    '.».  i-nirV  'ii,    D     C. 
CMi   ML';  K>     ^  <l    Ci  Nl!   V   .     ri<i  K'l   t   DIN(,^    Ol      1111- 
IN'i  i   KN  \  1  li  iN.\l      ^VMl^  '^1    M    (N<  ).    4).    HI   ID 
(M    K  tHl  K    J-^.    l^'^^i     M      1  H1--    N.sllON.Xl     lilKl   AL 
Ol      SI    \N.>.\[\    >^,     'A   \.^LIN^  ;  I  I  IN     J^,    D.    ('.      U    ,\Uk;f"2, 
5W8p.     1,    %<•;    :     !-       N•r^^  M   'i     Vt   i;^     4  ■' .    \  -  ■!  iriK'  1. 

DESCRIPTORS:   •Cements,  Chemistry,  Coitc  i  ence-. 
Reports,   Chemical  equilibi  run,   Dr-v-.ti!  ^tructuie, 
•Calcium  comptxinds,   •Silw-iu-.   X    i.i.    liffr.iction 
atialysiH,   Reduction,  Coal,  Aluminum  .wn<[-»>uiKl>.   Mari- 
nes ium  com  pt)unds,   OxKle.>,   Aluminates,    l<.iiite.-., 
Infrared  spectroscopy.   Precipitation.   Solulili:\,   Reac- 
tion kinetics.   Steam,   Hardening,  Chemical  i     ution-. 
Gypsum,  Nuclear  resonance,  Minerals. 

Contents: 

Session  I    General  addresses 

Session  U.    Chemistry  of  clinker 

Session  III.    Chemistry  of  hydration  of  cement  com 

fxiunds 
Session  IV.    Chemistry  of  hydration  d  Portl  ml  (  X  nu  nt 


Order  from  GPO  $5.  "iO  as 
C  1.3.  44: 43/ V.   2 

I 

Nat  1  '    I !  H'ireau  of  Sr  fi  i.i  r  ,i->,   W  i-^functon,   [\   C. 
CHFi.MlslKY    OF   Ct-.Mi-.Vl  .     PK<  k   !-.t-:DIN(;s   Ol      1  Hl- 
INTBRNA  Iji  )N  \1     sN  Ml'i  isr  Al   (NM.    4),    HC!  I) 
(■X'I()B.:K   2    ~,    N'-'    M      IH!-;    NAIIONM     BLKIv-XL   t)F 
Sl.XNDXRDS,     vS  \s   ilNCl  (  )N   JS,    D.    L.    2^Ai.^62, 
590p.     i,:io  .■•-I-.    '■■H~>  M"    •>^'  »P^    ■*  N    \ol,;r^>e  II. 

DKSC    '<irDi.'<->     *.  ernriit--,    (   h.Mnistr\,    Lou'L-reiices, 
R, •;>'!!.->,    •Loncrete,    L  \  ^ical  prop.-rt'  -s,    .Micro- 
structure,    Volume-,   (.   !-.--p,    leiir^ile  pro(x-rtie^,    I'ila^ 
ticity,   lX;teriorauoi;,   i.  iiemKal,   Lc,    Rfsi.-,t.i:K  e. 


Additives,  Stresses,  Slags,  Calcium  compojiids, 

Aluminates,  Magnesium  compounds.   Oxides,    Refractory 
rnaterials,   Biirium,   Aluminum,   Hardening. 

Lintciit.-^-  I 

v'ssion  \'.   Pn-iperties  of  cement  p;i.=!te  and  concrete 

s.^sioii  \'\  .    IX-structive  pn)cesses  in  concrete 
v-.'i.'^H'ii  ^'11  .    ('he:iiical  additions  .\nA  a Jriirxtures 
x.'~---ii'ii  \'U\  .    Sp.'cial  ceii-ients 


Analytical  Chemisfty 
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M.,  -  ikZa.i  I  '.       -\nii   ArUw 
LL^MSALID   RASI      FI  TKA  HON    lAiriOVING  MFGA 
aCLI-    l-Kl  <  'LI  N(A    OSCII  I  ATORS.   "lI.    INTRODLC 
TICN       rilRAriON    INVOl  VINC  SFANNIC   CHLORIDF 
l.S  AC  1    roNIFRll  1     AND   HINZl-AT"   SOLITION,    In 
Eldon   !      Iliicr.o^  k  .111.1  Pliilip  I.    living       R^pt.    no     "0 
on  Contract   -\  It  11    1)    1  1  4^      2<  -Xwg  ^2     41p.    ^s,,f'~. 
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(Jklaj.oma  State  1   .  ,    S{ili\<.aiei  . 
StA'i-    l'Kc)Fl  R  11I-:S  Ol-    ;  Ri-.ASH,    h\  G.   Gorin, 
E.  i    .c:.s  aiij  "(l;eis.    Rept.    on  Loiit!  a^  I  Nonr- 2,S'^5(()2). 
Re>,     L   Ma'v   fi2,    2 1  p.    24  i  cL. 

DESCKILIORS    •Ltease,    llu  s  i^al  pi'opci  t  les,    L'ltra- 
centrifi.kZes,    t'lienu^al  properties,    L.tie:iiii.al  aiiaUsis, 
'\'.   .Lx   .la;    sti   Kt.itL-,    *t-,xcl'.a:i^e  1  eactidus,    •I^'lviriei- 
:a\.  "..,     pH'  Is,    l-.n/smes,    Sviuhesis. 

vi-p.Ls  >  ii  ..icasL-with  1  epi  ikIul  ible  sj->t'cific  activity, 
.-,.^o««    St.iiii.ei    Li;.!s    j;.  ,    and  absoi  pt lon  s pcci ruiii, 
£■  ~.~1  at  2~ 2  .■;u»,    l.a\e  been  obtained.    Dlaacen- 

::',:^^ai  analysis   iiidiv-aics  a  high  de-gree  of  purit\.     Hie 
nuleci.iL-  (,M.  'A.    4~i,  iXKi)  contains  abiH.t  ~~  methionvl, 
2Vcyst;n\l,    aii^  4"  c\stci;i\l  residues.    Smie  of  the 
■^.ei  >.  apto  g; .  u.ps  ate  \  ei  \   leactiveanJ  iiia\   be  involved 
-exchange-  :^-a.t;oiis   .vi;h.  Jis..ltide  g:  o^ps,    causing 
>  '.  ■■:  c:  i/at ..  in.     P.e  iiiei  ^  apti  i  gi  mips  es  scfit  lal  f^ir  en 
--.-a'.v     ii.t.'.  ,:\   .11^    less    ie,^i.t.\e.    (.■N-.tlioi) 


Organic  Chemistry 
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'Mi'^tat'    '".    iL>-;  aikh  I  ounjarior-i,    C'olurii  Ixis. 
LNi    I1(S     XNO    1(-L1I   IRRIA    Ol-     I-ORNFMION    OF 
~:\nli  1/1     >  t  ARHANiONS,    In   H.    Shechter,    M.    J. 
•  ..is  .iikLkI-.i  I --.      linal  I '.  (It.    2  1  Sep  =1^- 21  ^ep  6(i.    on 
■tract     V\     1  i-(ll^-(  )RD    -121.S.      l^FehM,     1  ^p.    SrO- 
^'^pt.    no.    lUl.S,  (.XJR  IX  pt.    2^6":  I;   AD-2^X  4?4. 

' '^r '{irn^lRS-   *r.ir  Umati --     Ions     *Ri_  action  kin(--nc< 
'■.:v:uai  .  (,vii  iihriiini .    MoiickvcIi^    tonipoiinds.    Mkvl 
iJlcals,    •Kefon<s;,    (  Ik  i-iucal   ri-actions.    Mok-culai 
-'tucture,    N\  ,.t  I  aii/vition,    Ionization.    It[ian<.-s.    Nitro 
iJicals.   t)\idation,    .\iiiint  >-,   Stalnhtv. 

I 
""-I.  k;n<  tic-^  of  hroniifiation  of  hom(-)logtnis  ptu'nsl  csclo- 
:  > '. .  Ki  tniu  s  ^i  r"'     tc  t<- 1  til  1  iioii  at   cii  rious  ter-ii)x  i  atuft  '- 
"   '"     a.  •  tic  aci.1  .1-  c.it  iK/i   1  in   d.  ^  i-mol  M("i.      r'lc 


reactivity  order  with  respect  to  ring  sizctjt  me  cymantyi 

group  was  5,  4,  6,  3  in  decreasing  order.    A  study  was 
initiated  of  the  effects  of  ring  size  on  the  rates  of  acid- 
and  liase -catalyzed  enolization  of  homologous  cyclic  ke- 
tones.   The  relative  descending  ordering  of  enolization 
of  C,  through  Cg  cycloalkanoncs  in  acid-catalyzed  bro- 
mination  was  6,   8,   5,   7,   4.    Successful  methods  were 
developed  for  synthesis  and  purification  of  1-phenyl- 
nitroethanes  containing  the  m-  or  p-substituents  nitro, 
bronio,   cliloro,   methvl,   and  methoxv. 


riD- 16695       $LbC) 

Tracerlab,   Inc. ,   Richmond,   Calif. 
SC^INTILLATING  ANION  EXCHANGE  RESIN,   by 
A.H.   Heimbuch.    Progress  rept.   no.   2,   on  Contract 
AT(.M)-l)-2885.    10  Sep  62,    17p.    2  refs. 


Physical  Chemistry 


AD-280  844    $1.  10 

Gates  and  Crellin  Labs,  of  Chemistry,  Calif,   Inst,  of 

Tech,  Pasadena. 
NUCLEAR   MAGNETIC   RESONANCE  SPECTROSCOPY. 
ABNORMAL  SPLITTING  OF    ETHYL  GROUPS   DUE  TO 
MOLECUI^R  ASYMMETRY.    Ill,  by  George  M, 
Whitesides,  Fred  Kaplan  and  others.    Technical  rept. 
no.    19  on  Contract  Nonr-22tX26).    Apr  62,  7p.   7  refs. 
Contribution  no.   2842. 

DESCRIPTORS:    *Nuclear  magnetic  resonance,   Reso- 
nince.  Molecular  spectroscopy.  Organic  compounds, 
•Ethyl  radicals,    Spjctrographic  analysis,  Molecular 
1-otntion,  *Nuclear  spins.  Protons.  Methyl  radicals, 
Resonance  absorption. 

See  also  AD- 263  333. 


NASA  N62- 16294      SO.  75     . 

Langlev  Research  Center,   National  .-\eronautics  and 
Space  Administration,   Langlev  Station,  Va. 
STABILITY    LIMITS  OF  THE   PREMIXED  STOICHIO- 
METRIC CYANOGEN-OXYGEN   FLAME,  by  Irving 
Fruchtman.    Oct  62,   25p.    17  refs.    Technical 
note  D-1480. 


NASA  N62-r372       $2.75 

Lewis  Research  Center,    National  Aeronautics  and 

S("»ace  Administration,   Cleveland,   Ohio. 
A   GENERAL  IBM   704  OR  7090  COMPLTER   PROGRAM 
FOR   CONiPUTATlON  OF   CHEMICAL  EQUILIBRIUM 
COMPCOSinONS,    ROCKET  PERFORMANCE,   AND 
ClLXPMAN-pUGUET  DETONATIONS,   by  Frank  J. 
Zeleznik  and  Sanford  Gordon.    Oct  62,    153p.   5  refs. 
I  echnical  ntxe  D-1454. 


.S 


Mi:     (  (-l'i<l(  li'i;  \  ■  ION   OF   MF-TAI.I.IC   IONS   WITT) 
I    M.t  li   \1   I    \Ktii)\\Ih,   by  H.   D.   Holland.   M.    W. 
HiKliiK      Ji .  ^ii^ii  orhci  s."    Annual  rcpt.  on  Coniracf 
'V  [(  iO   n    2y^       IS|unc-62.    SSp.     4  rifs. 


An-2HOW3    S3.  60 

KIAS,   In,  . ,   Baltimore,  Md. 
;>         ,;  !  (xn    Ol    Sl'BSriTlTION  ON  IONIZATION 

roi  i.viiAi.s  nv  fri-:h  rai^cals  and  molkculks. 

H.    THBOK:    il(    \1     I  NT  KKPRCTATION  OF   '  ^  VALUES 

1  ■    !<     MKNI.    r<Al>H\I>    wn  AMINftS.  b/  joyco  J. 
K-i-.t:-   1  I.    \pr     J,      !p.    ^4  : '.'fs.  Technical  rept.   f)2-H. 

ni-.sr-^ri  o,Ks     'XU.;    aJlcals,   •Amines,  Substitution 
t  -.ivti  Ml-.,    'I'Mu/iti  ":  jotL-ntiaLs,   •Free  radicals, 
MuL.    Ir-,,    xromic  oi  tir  il>,   Klectrons. 

!    ,         ^11  uv     t  ^-   .ilues  (which  measure  the  change 

.n  ;>iii /.uim  poti-  u:  i!  S  rwecn  i  substituted  molecule* 
(,,i    ri  lual)   iiiJ  f'K-  parent  compound]  for  a  Iky  I  radicals 
1  v:   iiiii  le-,  IS    iML.-sjd  m  terms  of  the  energies  and 
P  i^,-,ihlr  A  IV  ■  t  .uti  )!■,-  for  these  species  and  their 
.  1"  ^,•r^p  )iiL!in>;  (>>-^itivc  ions.    (See  also  PB  145  686) 


Climatology  and  Meteorology 

AD-i/W  62^    SI.  60 

Electrical  Engineering  Research  Lab,,  I',  of  1    \a--, 

Austin. 
RESEARCH   IN  TROPICAL  METEOROLOGY,  by 
WilfrieJ  II.  Poryig  and  John  R.   Gerliardl.    Interim 

lechiical  rept.   iip.    j.    1  Nov  61-28  Feb  62,  on  Contract 
IJA  3t)-0;J9-sc  H9l7y,  continuation  of  Contract 
DA  36-03'»-sc-S4<)37.  ( IQ621  I'^p, 

DESCRIPI  ORS:   •Meteorology,   Meteorological  d.ua, 
•Tropical  regions,  Jet  .streams  (Meteorology), 
Caribbean  Sea,  llppcr  atmosphere.  Air,  Stratification. 

This  report  presents  specific  investigations  ot  mc.-^o.-,^  Wc 
circulation  features  of  the  Caribbean  area.    Tlx^se 
include  a  study  of  the  convergence  vs.hich  occumJ  i;- 
May  1959  between  a  broadcurrent  from  the  noriivvc-r 
and  1  jet  stream  from  the  southwest  in  the  Caribb.  an 
Sja  and  a  description  of  an  apparent  typical    .y\\-i    nt 
stratification  which  precedes  Che  developmeiu     t  a 
tropical  storm.    (Author) 


\   » 
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60 


(!  \^      !iic.  .   Baltimore.   Md. 
s,    \n      ipM.wi    II,    M,    ASPI  C'TS  OF   BONDING  IN   N-F 
CiJ.Mi'Ol  M>S.   :".  Ji'^ce  J.   Kaufman.     Apr  62.    2.ip. 
2.T  refs.     Technical  rept.  62-6. 

1    Si    >u>f(i:<s    *('hemical  bonds.   Bonding.  Theory. 
ii    1  compounds     •Fluorides.   Atomic  orNtals. 
(^uadi  ipole  moments     lonixation  potentials. 

\  -     .1    uion  of  the  efftvts  of  substifuent  groups  into  dis 
tiiwt    ■  and    •"    contrihuf  mn-i  and  the  inf luenci.-  of  the  '" 
and    r  contributions  on  Hamiltonians  and  wav<.  functions 
of  various  cores,  has  proven  useful  to  describe  several 
diverse  phenomena  in  NF  compounds. 


EARTH   SCIENCES 
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AD- 279  239    J 2.  60 

Meteorologic  l^b, ,  I',  of  Illinois,  I'rbam. 
INVESTIGATION  OF   THE  QUANTITATIVE  DiM'  KM! 
NATION  OF   POINT  AND  A   REAL  PRECMPTTA  I  U  >\   ": 
RADAR   fX'HO  MEASI 'RE.MENTS,  by  R,   M.  John.-,on, 
E.  A.  Mueller,  and  G.   E.  Stout.  (Quarterly  technical 
rept.  no.    1,    I  Oct-31  Dec  61,  on  Contract 
DA  36-039-SC-872SO.    [19621  21p. 

DESCRIPTORS:   •Raindrops,  Photographic  ana!\  ^i>, 
Electrostatic  fields,   Radir  ecln")  areas.  Collet,  tii^; 
methods,   'Meteorological  radar,  Meteorologic  il  vUii  ., 
Processing. 

Preliminary  results  of  the  niindrop  dat.i  from  Maiuro 
and  from  Mt.    Wlthington  are  discus.sed,    Preli;:unii\ 
results  of  the  analysis  of  the  Majuro  data  are  ccinp.i;     ' 
with  thi."  Miami  data  and  sliow  tliat  Majuro  rain.stun«..  :  ■. 
differ  significantly  from  tho.se  at  Miami,  while  continu 
ous  rains  are  the  same.    Tlxj  status  of  data  collection 
from  tlx,-  New  Jer.sey  and  North  Carolina  sites  is 
presented,    (Author) 


AD-280  290    $3.60 


Pj  ..isvlva  •!  1  Sr.Ur' 

\'<U{\\)  1)1  [  1 
P::.c:  ■->->  icpt. 
I  X  I    '  1 . 


University  Park.  New  York  U.  ColU  of  Engineering,  N.  Y. 

M'ISMIC   ENERGY  DISFRIBITION    LOCAL  WINI*.  CIRCULATION.    VOLUME   I:   i  ' 


■KiVl  !  M^ES  OF  Sa»RCE,  by 
.  ,  P.  S\.  Lavin,  and  J.   II.  Pfluke. 

lo.  ^  on  Vela  I 'inform,  Contract 
j-v  I  .ti  ■  -,    ;    .  .    \RPA  Order  no. 


)l.s(    UPli'Ks     *Geophysics,  •Seismic  waves,   'Earth 

lovic!^,  Mil    lariM,  S.Hirces,  Stres.ses,  l>eformation, 

>  ca     -trL^-.--^,   r   vIl;^,   Wave  transmission.  Velocity, 

:-,vi;v  ■  .  ■!'.•  ir  il    !.ita. 


(-^^ 


.iL-,1'  A,  ;--'(•'   4J' 


STUl^ES  OF  THE0RETIC:AL  SEA  BREEZE  .M«  >1 
by  Edwin  L.  Fislier.  Final  rept.  1  July  bO-.30  S  p 
on  Contract  DA  36  ()39-sc-S4939,    [1961]  3.Sp.    -  ; 

DESCRIPTORS  •Wind.  "Sea  bree/e,  .Model  i.  >t> 
Theory,  Jet  streams  (MeteoroU)gy),  Shear  stri.  -s 
Equations  of  nxuion,   Meteorology. 

.\  sea  breeze  model  based  on  the  vorticity  equ.it i< 
ilesigned  under  a  previous  conti  act.  T'le  exte.i.-^n 
model  to  a  system  in  wliich  fup^i  i,>  --ca  flow  e\isi 
studied.    In  addition,  in  the  course  of  examining  i 


Kl  ■\r.l< 

n(-:i  >, 

cl-. 


Ml     V^    1  ~ 

)n  i>t  t'  iH 
s  1> 

IlL' 


errors  generated  in  ttie  original  model,  a  primitive 

rTKvtL'l  tif  ttic  .-.c.i  bi\'i.'/c  is  (.Icsi^nLj.    Ttx."  mtxic^I  is 

rnu.y;' I  to  -i  .-^t.ik;!.'  i  if  ,icclumc\'  sufficient  to  follow  tlie  sci 
^r;x  .\   .k\L'l.  ipnicnt  tur  a  jxtioi-I  of  appi-o\imatcJv  f^  or  S 
■■.;.i>.     I'll    .-^^.-^t.iii  .t<>v>    lot,    hiiucvLi",   p  oixtU  handle 
.nt.'fii.il  gravity  vs.ivc.-,   .i.kI  iIk-  p  i.--sibk'  cau&e.=-  of  this 
deficiency  are  exannacJ.    (A  a'  ci) 


OrJ«.T  fioin  CiPO  $0.70 
C, 30.  66/ 2: 5.  33 


Weather  Bureau,   \N  i-Miiiin:on,   i\   (  . 
CATALCXIUE   ul     Mi-ri  !•.(  iKMl  (  H:k    \1     SA  1  l-:i.l  I  i  I- 

\;  \  -   riKos  111   1  i-.i  i;\  isu  )\  i.  i  tun  riicri  o 

•\r!l\,  b\  K.ilvri  1..  IMl-  .iik:  Leslie  A.  'Aatseii. 
^' -,  H''P-  ^  ict^.  Ke\  [i<  Mete>  T' ijoeical  lU'CiM\Ls 
1^  ,.:neat.iti.  Ml  ao.    S.  v^, 

:>LKipi  (  )KS      *S  Uellitc  vehacie   res-aich,    ♦Meteoiai- 
•t...i  1  I  ha  1 1.-.,    '('JiHiJs,    l\h.  itii^r.ipi.v,    I  ek'visu*!!, 


Geology 


3.'.:  i\i  cH.m      >i 


•'    ■  -.1    .   ■'(    \1l!:e^,     (       Ik-^e   P.ll  k,     MJ. 

.'.'.Mi'AKA  liVt-    sll   nil-.S   Ol-    b..\ri  ()SI\'1-..S   INSALI. 
b\  Hai  I  ■.    !<.     \,.  i..MN   ,i    a   \  e!  I  e   I  .    |i.«iket.     U>(iJ,    =>(tp. 
'J  refs. 
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Colorado  School  of  Mnus  Research  Foun.i.iiii  m     Inc 
fioldt.  n. 

sH'RCFS  OF    l\i  M!s\'  \  I  u  i\   I  i\    Ki'CK    ni>M(S. 
aiRRt-\l     IllllMMKl.     by  1^)1  ran-    Huicii     i'ni.il 
rept.  on  t  oiii  I  I.  I   V\"«)~,  eng-48.     2sM,it  ^J     1  1  ^'[i. 


Order  ii    'in  ( :P(  >  S  I  .  2=>    !■ 
I  l*^.Uv4Jb 


Geologiv.il  S'.iA'.A,    \^  I --hi  net  on,    hi.   (". 
IMA    OS    IKAMI'M     \M)    K.XDIIWI    IN   C.KOI   NH 
WAll  1(    IN    111!      I  NI  II- i)   SIA  1  b.S,    ls(S4     H)    isis^,   i^ 
R.  (..   .Scon  ,i;u:  b.    K.    K.iikel        NhJ,    I  bSp.    U  lef>. 
GtvlogK  ,1  1   .Sul  \  ^  )    I'l  ok  ^.si.  in.il   l'.H_X  I    4J(i. 

I 

nESCKiriOKS     Ge.-Ioc^,    "Ck  ol,,v:ic.iI  -ur\es  , 
|lv  .a  .  .|.  >v;\  ,    'A.iiLi,    K  ivtn  kict  I  va    i-^i  ii<  i[x -^ ,    I  ,il><.k\l 
substances,    •Uranmni,    'Kivh,.!;!,    I  letLi  niinat  ion, 
*N.Uural  radio;ictivit\  ,    '( .v  o*  '  emi-r  i  \  ,    KiJh  vh.^  ini->t  i  \ 

A  compilation  of  data  collected  a. ^  [uii  ot  ,i  -,La\a\     ■! 
'iJKvlements  in  the  wafer  re^ouiae--  oi  ihe 
"■tenninous  United  .St.ite.-. 


Order  from  GPO  $  1 .  00  as 
I    19.3:1031-F 

Geolc^cal  Survey,    Washington,   1).  C. 
GLOI.OGIC  INVESTIGATIONS  OF   PROPOSED  POWI.K- 
SITES  AT  .SHEEP  CREEK,  CAHli>ON  CREEK,   AND 
TL'RNER    1^\KE,  ALASKA.    GEOLOGY   OF    WAFEK- 
POWER   SITES   IN  ALASK/X,   by  Getuge  Piafker.    19(^2, 
1  iUp.   ^  lefs.    (k-ologic.i!  Survey  bulletin  103! -F\ 

UFSCKlPrORS:    'Geologv ,   Geological  survey, 

*H\  diaxlectric  power  -^vsteins,   Hydraulic  reservons, 

IXiin>,    W. Iter  tunnels,   Water  supplies,    *;\laska. 

,\  description  of  the  proposed  reservoir,   dam,   ^\n^\ 
tunnel  sites  at  each  powersite,    with  conclusions  aii.l 
recommtaularions . 


Order  from  GPO  $1.(X)  as 
1    I9.,i:1104-C 

Geological  Survey,    Washington,   1).  C. 
GEOIXXIV   OF   SOLTH-CENrrRAL  HIDALGO  AND 
NORTHEASTERN  MEXICO,   Mi:XICO.    GEOLOGIC 
INVE.STIGATIONS   IN  MEXICX),   by  Kenneth Segersti  oni. 
1962,   78p.   31  refs.    Geological  Survey  bulletin  1IU4-C. 

DESCRIFFORS:    ♦Geology,   Geological  survey, 
*Mexici\   *Minerals,   IX'posits, 


Order  from  GPO  $l.(Xl  as 
I  19.3:1121-0 

Geological  Survey,    Washington,    D.    C. 
GEOLOGY   OF   THE   LINVILLE  QUADRANGLE  NORTH 
CAROLINA -TENNESSEFi,    A   PRELIMINARY  REPORT. 
CONTRlBUnONS  TO  GENERAL  GEOLOGY,   by 
Bi  uce  Brvain.     1962,   .Up.    20  refs.   Geology  Survey  oul- 
letlll    1121-D. 

Dlv.SCRlPTORS:  •Geology,   Geological  survey,    ♦Motiii- 
tains,    Rock,    lX'FH)sits,    hlcononucs,    ♦North  Carolina, 
*'I  eniiessee. 

(^rdLi    from  (;Pn  $1 .00  as 
1    !9.^:1I2UL 

Geologic, li  Suivev ,    W.ishington,    U.C. 
GI-.OLCXl^    Ob'    rilE    LiriLErON  (^UAI)RANGLF: 
Ibbl-liRSON,   IX)UGLAS,   AND  AK,\PAIiOE   COUKriLv, 
COl.tWAlX).    CONIRIBiniONS  TO  Gi:NI-:RAi     Gla   i  - 
(■>GV,    bv  Glenn  R.   .Seaxt.    1962,   ,S8p.   42  refs. 
Geological  Siuvey  bulletin  1121-L. 

DbSCKIPTORS:    ♦Geologv ,  e'.eoloiiic.il  sui  ves ,    K,.ck. 
.Si.\lirneiit,ition,   ♦Color.ulo. 

lk\li(K.k  .iiul  surficial  ^Lo|og\   ot  ,iii  are.i  at  the  scxir!, 
I.  dgi   ol  I  )(.nver,   C  'olo. 


Tb:i    7,s7    $2.2.5 

(leologic^il  Survey,   Washington,   D.  C. 
IIVUKOLCXnC  S1C^NII-IC;ANCE   of    six  CORE   IIOLI'S 
IN  CARBONAFE    R(X;KS  OF'    IHI'    NI-:VADA    I  b:Sf 
Srib:,   by  Stuart  I ,.  Sclioff  and  Isaac  [.   Winognul. 
July  61,   99p. 


S   w 


Order  from  GPO  $  1 .  25  as 


Order  from  GPO  $  1    2,S  as 
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the  chirp  of  field  cr  :1<  ts.     Field  observations  strongly 


\t,,      r  W-A  r      t-1-.f^      (-ly-ki  m,-l      (-v^      *-U^ 


Order  from  GPO  $  1 .  25  as 
I  19.  16:403-B 

Geological  Survey,   WashingtcTr.   D.  C 
MARINE  GEOLOGY   OF   GL  AM.    GHOI.CXIV    AN!) 
HYDROl-OGY   OF  Gl'AM.  MARIANA    ISLANDS,    by 
K     O.   Emery.    1962,   Sip    44  r<.'fs     fk-('U>v;ual  Suivc, 
Professional  Paper  40  5-B. 

DESCRIPTORS:    •Gcoli>;v.    'f  i  vJt  >  .1.  >{\  ,    Pulfic 
Islands,   'Guam. 

A  itudy  of  the  tcipogr aptiv  i;xl  sediments  of  ^uhtTu-rvid 
terraces,  fringing  reet\,  ^(Kiiinel-.,  and  rht-  Kigimi  and 
of  various  shore  features  >>(   i  tiopKal  i-ilaivl. 


Order  fnxu  GPO  SI.  2^  a^ 
1  [^.  V1135-A 

Get)logical  Survey,    Washuigt.'ii.    1).    ('. 
OXIDIZED  zinc:    D[-J\)S1  IS  OF-     I  HI-,  i  Nl  I  hli  s'l  A  1  1  ^ 
PART  I.    GENERAL  GEOI.CXIY,    bv  Allen  V.    Hev  1  an.! 
C.    N.    Bozicn.    1962.    SSp.     r  refs.    Geol^>^Kal  Sc.tvev 
bulletin  1 1 35 -A. 

DESCRIPTORS:  •Ge«)L)gv,    •Minerals,    [V^x.sits,    'Zin. , 
Oxides,   Ores,    R^vlc. 

[X-'Scriptions  of  the  manv  varieties  of    >xiJi/ed  7inc  Je- 
ptisus  of  -^upergene  and  'i^'^Kvenc  n  .^^.r.. 


Order  from  GPO  S  2   2S  as 
I  19    16:364 

Geokigical  Survey,    Washington,   D.  C. 
'Pl^NT  SPORES  AND  (H-HER    MICROFOfiSlL.S    FROM 
UPPER    DEVONIAN   AND    LOWER   MISSISSIPPIAN 
RCK:ICS  of   OHIO,   bv  Marcia  R.   Win.slov.      W^2,    K^H^ 
194  refs      Geological  Survcv   Professional  Pip«.-i    i64. 

DESCRIPTORS:    "Geologv ,   Geol(>?ical  -.urvrv, 
•Paleoecology,   Plants,    'Spores,   Micr.n'r>^ani-^m-.. 
(."lassification,    Rix;k,    "Ohio 


")tra[igraphic  occur  i  i--nc<.-,    •-. -tt.-rv..iru 
ini.1  illuHtratuH-i  of  plant  :"ici  >  ifo>-,!  i- 


( Ji  Jei    trofii  GPO  $1  .  "^^ 
I   1^.  i:114l-G 


.  ,.i->~.;!U.iClon, 


Geological  Surve'.,     A  asr;  .a^ron,    n.    C. 

\  pleist(x:ene  k  i-  shi-.li  in  dif  northfrn 

BOLLDER    MOCNIAINS  JI-;L  I- HK^ON,    l'".U  i  1,     ^  ND 
l.LWIS  AND  CLARK   CXXNTIES,    MON'l  ANA.    t  ON - 
rKlBL^'nONS  TO  GLNHKAL.   c;KOL<K-.V.    h.   F:dvvar  !  T. 
Ruppel.    1962,    2.Sp.    2«  lel^.    Ge..i>.g..a.   ^..i.l-;.   o  ...ctin 
1141   G. 

DE.SCRIPIORS:  •Geoi.Ni.v,    •Gla^.cis,    Mountains, 
•Montana. 

A  descripcive  levxut    >!    :.,   ^la.  ,al  geology  m  the  north- 
ern part  of  Che  Boulde:    M.  .uiua.iis,    Moiii  ina. 


Order  from  GPO  S  1    25  as 
[    19.  n  IN)7 

Geological  Si.rvi-v ,    Washington,    M     C' 
Kl-CONN.MS.SANCl-.   Oh    ( IKCX  Nl )- WA  I  LK    KLSOL'RCES 

IN  rm-  i.As-iLKN  rciw   nrin  rfgion, 

K.l.N'IIOK^,    1'^    W.    \:     PiiCL,    Jr.,    D.    S.    Mull,   and 
Ol'.atKit  Kilt)ui!i      l^^2.    t^'^y     41rt-fs      0,<.-ol>>;iui  1  Sui  vt-v 
V.-i[ei -^uppi.    ,vi(Kr    lNi7. 

!)(  SCRIl'I  '  iKS     •Hv-li'Lvs,    ( ).-.  I.  vu -<  1  --i  ve\  ,    WatL-r, 
•(  ic-oi,  v'*  .    'Kentucky. 


TiD  iM  1"     y  f>0 

p,  mc  'on  I'       N     I 

ON  MAIi  -VsIM  !V  M(  Dll  ChlMlCAI.  t  VOLITION 
01-  I  ^^■!  'v\  \  !  !  f<.s  tv  M  miichl)  lionaiu!  Fhc^xkir^ 
V,    K.:i.-^ii    .    !::■''     : ->       K- pt.   onConti.ut 

p     23  refs. 


\  r(K)-l)    ->^         V,  :    '^-' 


Oceanography 


pi;   1  s^)  •-)^■"      $  I  .  N) 

Bureau  of  (Ni.  i.   A .  ij-.*.!-.  ]  W  i>(;i:is''"i-.   !">■  '^' 
milA-    SrMM.\R\     Hi-    WIND   ^Pi-.  F.n,     WIND    WAVE 
\N!1   SWF!  1       )A  I  A    AI    SFLl-CIhn   POIN'I  S   ON    I'HE 
F.  ARIliS    M    RF\OF,    tn    R   'iK-ir    !.    Sh.<.-a.    JuK   SI,    .k-- 
cl.i^--;lu-  :   lo  F^  F  M       Pp.    2  rt-t-^.    !  iR   i  ept ,  no.  1  Ul  . 

DIsORIF!'    K^      •(  K  L  i;v  <r  iji^av     Ijti,    St'i^ati-r, 

•\*.  I'-v  I    Aaves,    l.le-,    •'A,.!.:,    V.-I.'vit»,    \Utcoi  olog-v  . 


OTS  si<  4.>^       9).  10 

Office  o<  Technical  Services,   [X-pi.     t  Lonunei  ^  e, 

Washington,    :  i.   O. 
OC  EANOGK  A  FH  ■)  .    I -K  '^2,    24p.   371  id-..    olS.SeUv 
tive  Biblu)g:  .i,'i  .   ^iJ   4 'r . 

Uh:>t.HlFiUKi.   •Bitn,.^iai<...,    "(K  canogi  apl  a  . 

Lists  371  refKirts  and  ti  an-^lations  addt\i  t'  rtn.-  cMS 
collection  up  to  August    |sX2.    Covers   r  lm.  ai  Oi  >>ci  :;ia - 
rine  physics;  sound,   •  cr.^pv.  a-    i  r,    m  J  ,m  ^.■^^ul  e  nieas- 
urements,  structure  oi  ,n<.-un  drpr  c^^    'ns.     ndeivvater 
phixe>graphy;  inanne  bioK>gy;  ..^i.     l  '  ^  Daitvihei  m.  ■ 
graph;  arctic  drifts;  umierwater  sound,  ot^.m  cui  tents: 
iKean  bt>noni  tor<vrjphv  and  sedimeniN  anions;  octier 
Subjects. 


Physics  of  the  Atmosphere 

NA.V\  N62-  iWMi       %-^-<'*' 

Ge<'{i»!vsKs  Corp.     f   \,;,cr,v  i,    lU-.lJ    t    :,    Mass. 
ROCKf-;i    MFASl  HI  MINlv  I't     11  Ft    IRON    DFNSl  FY 
AND  TI  MIM  -<  V  !  '    Rl     IN     mi     NK.IIFIIMI     ION(  ^ 
Snir  BF..    D>   L.   U.    Siiiiih.    Kept,   on  (  .  ^iti  ,k  i  NASv*    ^H. 
J.i     f  .,    2lp.   5  refs.    GCA  Technical  rept.   ;io.   02    1    N. 


NASA  N62-162H«       $.3.60 


I 


sianloi  J  F.loi,  1 1  onie  s  Fab^.,    Siai-iforJ  I'.,    Calif. 

lONospHF.Ric  sirDii-;s  wiiH  nil-;  dii-'i-lreniial 

:K)PPI  I:R  IF.CHNKH'F;,  b\  F\-t  nando  Jc  Mendonca. 
'cJinnal  ;opt.  no.  -ionCiaiil  N'^C.  30-60.  Jueii  62, 
.r^;\    Js  1  els.    SLL   62   (.JMJ. 


ENGINEERING 


S-iu 


,\n-27^  2iaS    $5.  M 


\.!v,i]  r'i\-il  I^n^inoi.'!  in^  I  ah..   Port  HLietH'tTiL-,  Ciilif. 
,>r.M('N    (    RII  F:R1A    IOR    CAMFILS   OR    FLOATING 
FKSi  >I-;RS,    F\  ].    \.    Loo:uk-itso.    Final  rx-pt.    PJaiiM, 

'*>P.    2"^  r.'f.N.     1  ofhiiK   il   r    pi.     l'"4. 

■,s'   KliM  ORS     ^iip.->,    *\F«Miny:,   Piers,    'IToats, 
.esigii,    'Ship  hiilU,    |m|viit   -,li(x.k,    \'ihration  i.solators, 
Hydraulu    >^.  >t. m--,   Sp   iiies. 

In  a  stutiv  to  ;-<tah!is!    ^  iitoiia  for  the    .k-sigii  of  a  cairn.'! 
system  sMiiaFF    toi   iIk'  Ik  rtinn^  of  .-^tiii-js  up  to  20, (MK) 
tons  displ.ii  L-tnont,   .iiiil\,-^i>  vm,- ri.-  inai.k-  of  (.xi.stii-ig 
cam-.'l  .111.1  fL-n>t  -i    <vstoin>  aiut  LlL-torininations  were 
fna.v   oi  iih    toitcs  ,iiul  niovonvnt.s  uulucoi,!  by  .shipfs 
whiF    Iv  ittnu^     1  ivo  ^)<.'.si  i^ii-,,    using  conce[X.s  tosed  on 
nyjra^.lu   an.i  [oisioiial  jm  i  lu  ipiL-s,    and  iiioi.'ting  the 
i'termiiK-J  rr(jiii  lonioiit.--,    \M.-tL-  olitaiiK'tl,    (Aulhor) 


Aeronautical  Engineering 

\r)-2«l    rii    si.ho  I 

Civil  /VeioinoLFc.il   Ro>o.irO.  lu.st.,    (Iklahoina  Cifv, 
Ok  la. 
FAILI'RF;    oi      Ri-.AR\S -NRD   I  .\CI\(,   SF:A  1  -!3'\CKS 

^Mi  Ri-;sri  ii\(,  i\ifrif:s  in  a  slkvivarlf: 

WSi'ORl     AC  (  IDFA'l  ,   In  A.    Howard  Hasbrix)k  ani. 
I  .    l-;.irlov.    Ap  ■  ''2,    I4p.    Roj-it.    no.    h2-7, 

nesCRinORS     ♦Mroi.ift  so, Its,    I>si^ni,    ♦Aviation 
iccuk-nis,    Avi.itioii  iiijuiios,    A\iation  safety,  'I'ran.s- 

'  •'  plan  •-,. 

»'i  'i:  I  .ip|i>  \Mt.'    lajMioii,^  ^-liowiii^  .^eat-haek  f.uhires 
ind  tlx-'i  I    e. lilies  ,iiid  ,1  itt-set'ipK  ion  of  ttk-  miurit's 
■■'St  lined  111  .1   rel,iti\el\    lo\\,  totxe  tr.iiispirt  aeculent 

■      pi  .  .--enled.     (A,.tlioi  ) 
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.   ,    \    loiiuv.tu.il   l<(.-s(.arch  Inst .  ,    (  iKlahoin.i  ( 'it\  . 
Ok  la. 

^OTiuiPK-  Fpri  r-p<  or  commfrcim    air 

'"HANSh  )R  I    Sill    \n(i\    F|K!)S     h^    |olin   |.    Sweat-ingMi 
*MStanle>    iv.    M-i,!    i.      Mar   ^J     ^p.    iJi.t-..    Kept.    no. 
".^  i    \  \SA    \rj    M  ^^s. 

tl-.S( 'KP' I  (  )KS-  Cximinerciii  pLin-  -  .     \ii    1 1  in^jxi  tation  ^ 
'"'•  F      •  \\  I  itioii  ,ieeid.  m-      lO/.r    '■-,    'Sonnd      F' r  i   - 

.    ,        ••\vill|Oii    .s,lti    !>.        •\uillIoi\    --ign.lls. 

F  leer rn  v:ottnd  s[> -t-r  nm i  v  o  ii,i  i  n-.    in  ,iudi  hh    ehi  r  p 
*    ^  :     ip|K  a  I  --  ul.  Ml  u  .1 !   u',  1 1  I.  (jm  ni  v   .nul  v^a  w    to i  in  to 


the  chirp  of  field  ci-  :1<  ts.     Field  observationB  strongly 
indicate  that  the  sound  of  the  taxiing  Electra  exerts  an 
attraction  for  starlings,  and  possibly  other  birds,   par- 
ticularly in  the  fall  in  the  Northeast,  when  insects  sud- 
denly btxome  less  plentiful.     The  implications  of  this 
attraction,   "positive  sonotropism",  for  air  safety,  arc 
discuKSL'd.     Recommended  approaches  to  alleviating  this 
tv[X'  of  bird  hazard  are  presented.     (Author) 


NA.SA  N62- 1737.5       $0.  75 

Laiigley  Research  Center,    National  Aeronautics  and 
S(")ace  Administration,    Langley  Station,   Va. 
AN  INVESTIGATION  OF   LANDING -CONTACT  CON - 
DinONS  FOR   SEVERAL  TURBOJET  TRANSPORTS 
DLRING   ROCHNE  DAYLIGHT  OPERATIONS  AT 
NEW   YORK   INTERNATIONAL  AIRPORT,   by  Josepfi  W. 
.Stickle.    Oct  62,    23p.   7  refs. 


NA.SA  N62- 16513       $0.  75 

l^ngley  Research  Center,    National  Aercnautics  and 
Si">ace  Administration,   Langley  Station,   Va. 
INVESTIGATION  OF   VTOL  APPROACH   METHODS  BY 
USE  OF  GROirND-CONTROLLED- APPROACH  PRO- 
c;i:DURES,   by  James  P.   Trant,   Jr.   and  Joseph  S. 
Algranti.  Oct  62,   28p.  5  refs.    Technical  note  D- 1489. 


NASA  N62- 16514       $1.(X) 

l^ingley  Research  Center,    National  Aeronautics  and 
Sixice  Administration,    Langley  Station,   Va. 

iiif:  l(x:ation  and  siml'lated  repair  of  rough 

AR1-:AS  of   a  GIVEN   RLTMWAY  BY  AN  ANALYTICAL 
MF:nK)D,   by  Albert  W.   Mall  and  Sheldon  Kopelson. 
tXt  62,   37p.  .5  refs.    'lechnical  note  D-1486. 


NASA  N62-165L5       $0.  .50 

l>aiigley  Research  Center,    National  Aeronautics  and 
Space  Administration,    Langley  SiatuMi,   Va. 

ihf;  lower  bol)nd  of  attainable  sonic- boom 

0VI;R- PRESSURE  AND  DESIGN  METHODS  OF  AP- 
PROACHING THIS  LIMIT,  by  Harry  W.  Carlson.  Oct 62 
I4p.    13  refs.    Technical  note  D- 1494. 


AD-2H0  895    $3.  6() 

National  Aeronautical  Establishment,  Ottawa  (Canada). 
A    NCTTE   ON  THE   EFFECT  OF   VERY  INFREQUENT 
LOAD  RANGE  CHANGES  ON  CUMULATIVE 
FATIGUE   DAMAGE,  by  J.   A.   Dunsby  and   F.   R. 
Thurston.   Feb  62,   32p.   5  refs.  Aeronautical  rept. 
LR-33I:  NRC  no.   6737. 

l)l-:SC:RIPrORS:   'Fatigue  (Mechanics)  Structures, 
Stresses,  Gust  loads.   Load  distrilxition,   I^oading, 
I-;inding,   landing  impact. 

It  has  been  confirmed  experimentally  that  the  infrequent 
interpolation  of  a  clianged  load  range  on  a  basic  fatigue 
loading  can  result  in  large  clianges  in  endurance  which 
are  not  predicted  by  existing  tiK'orics  of  cumulative 
d;image.    Several  of  the  parameters  involved  have  been 


('nntents' 


PB  181  444      $0.50 


uniK-T  ciii  Mil  I  1 1 V  iiin-i.iuccK  enables  tlvse  cIuh^lk  in 
^..,        .UK      I'lU    . ->i  I  lilted    roin  husic  fatij^iic  i.ku.1.     Ttx- 
results  I1.IV1     ihvii'H-.  i^  levance  tu  tin.-  very  sigiufuaiit 
cffeet  ol  J  null  1^  IoiJk  on  tl<L'  fati^ik.-  enJurance  i>f  air- 
eraff   -l  t  uetui .  --.    (  \.;f!'<>i) 


NASA  Uf^2   \7:^7^       ^      » 
Laiiuley  Research  Cciilcr.    ^4un.»^ial  /er.jnaut  k  s  m\<A 

(MM'.KMIONAI.   KXPKK11;N(   l-.N   <  )t      i;   KBIM.   tT)W- 

I  Ki  I  )  t  oMMlvlU  I  M      i  :<  W^f'  'K  I    AlKPl.ANliS.  CX-t62 

I    _.       j(  I     ,  I    .     1  , 1,  tiiin.  .1 1  ii<  'I  t   i  *   I  $^^2. 


\i  )     _'^ll    S'»f>      S.'.  Nl 

s.iip.u.il  i<,s.   1  r  i.  h  C'cxincil  t)f  C'anad.1.   IHv.  of 

M  I  lu  .1 1   1,11^1  !<■   •  I  w,    I  >tr  1  A  I  fC  iM  I  U). 

!(  I\(      I  (-S'l  s   (  H      \    i'l   M  .     .  )i   1    I  \    M  M     C)F   UNITY 
■VSl'iA'l     KAIIO    liAVIM      I   t.V    HNC    KIX;K  SHPAKA- 
I  K  >\,    1^'.  <  .   K.    I<  ■>   .    h     ' -.    -"'p.   ^  refs.   Aeroivautica 
r\['t.    I  .K  -  i  r     M<(     no.    ^<■■^  I    .. 

niXKII'IOKS      'I  !  ianiiulnr  win^N,    "K..,    \l.»vk.-l  tests, 
;^,l  1  !  t.i,mel->,     \m    -f  ^J,    Vortices,    •Leading  edge 
fl.ip-. 

I,  )  !,■  t  ,!Hi.  I  r-  -t>    .i.i    tv  V        :,a  1.-  .)f  .(   in-ft.   chord 
1,10,  ii  I  [u     vt.   k:  n*    1  iiige  of  prevKHis  tests  maLi-  with 
,1  4    fi.    ^!i«)i\!  iii«kI»  I.     !'v  tests  substantiati.'  the  earlier 
li:u:iiiv;.-^    iiu!  llKrr,l-^^    M'.^    range  of  applicability  to  full- 

^^    I  I.      til  j'  I.      (  \  Jt'xit  ) 


AD    2^--f  44^     Si.  N) 

\ati()ii.il   K^-si- ir  I  h  I  iMi.K  1 1    >t  (   ,inai.ti.     |)iv.    of 
VVeiuiiiujI  luigiiK     ii:u',   I  itM  A  1  (Canada). 

KiAu-'A  ')(    i(i\(    ix-ni-iiMN  Fninii-:i.ic'npr!-:RS, 

bv  I.    K.   Scallaht  .---.    M.u   '>J.    ^p.    refs.   Aeronautical 
r   pr.    I  K    U4    \HCno.   6768:  NASA  N62- IWM. 

1)1  ,S"l<iri  OKS     *(K  ho.pt    r-^,    'U.,    1  X-t.'Ction,    •Rotor 
Mali-.,   Ic    fiu'Tiati'ii  1  ;  'icators,   •IX'- icing  systems, 

I   h^'.r  in-rt  iinKiu-..   <   li'i.irii   fnrrnr-. 

A  1  ui    A  t.xtiT  i>  a  necessary  compoiKnt  of  any  icing 
piuttetioii  svsti-n  t(ir   )  h>  lucpt    r,   hut  at  present  no 
compleri-K   satisfut-rv   ,1    ti   ,:i»    k   ;<  )r  this  application 
.j<i.-,ts.    A  mimh.-i   > 't  imii...!:.  -,^,!r,ii-k-  for  tln_'  airborne 
d  teetion  of  icl   (nuii.il>  .i->  ,tpplu-i  U)  fi\-i!  wing  air- 
craft) are  -I  'si.  i  it>   .1,     m'  "i.     -.(x  .  ;.i  I  pt'  .t'l  ms  facing 
tl)L   .ipphiMtii  >n  to  iiehi.  opKers  are    ll-^^  .i^seil.     riK)se 
nK-rii  '.Is  tiiai  'liv.    U  ,111  leii  on  Ik  hvipters  are 
reviewe  I,  aiiJ  ii  i>  oik  i  Kii.d  tluit  the  nunii  saiislactory 
j.t.^tiM    Ai.uLt  U     .M.    tint  d.-tects  ice  actually  at  the 
rotui    hl.i.li  .    (N-Ui.'-'i) 


Chemical  Engineering 
III)  i6.s7s(rts.  rsiiM     ^i  '•<' 

Armour  Research  F«HiiKlai  1011.   lihicago.    111. 
CAnilRl-:  Ol"   IIYDKOmilK     ANH  IIYDHMniftRK 
PARrUI.KS  BY   CONDl-.NSINC".  AM)   l-.VAl\  »i<A  ilN(.. 
WATLR   l)Rt)Pl.i:rS:    PAR  l  I.    l-XPKRIMHNI  Al.  STl  I  )V 
PARI    II.     lllliORY   AND  ANALYSIS  Ol-    I  XiM  KIMIMS, 
by  J.    Rosiiibki,   J.    Sli».k.hain,   and  J.  M.   Pu       1     1.  li"l| 
42p.    21  refs. 


ni)-IS%^>       SI.  60 
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Ingiiueting  Rtsiarcli  Uihs.  ,  Columhii  I'       \ 
BASIC    IXPI-RIMl-NTAI.  STIM^KS  Ol     '^il  INC   Mi  ID 
h'LOW    AM)  llliAP    IRANSI-IR    AT   l-l.i.VAII  l>  I'KIS 
SLRT-S.   bv  HriK*.  Mai/.iK  1  .     Monthly  pn>gi  ^  s-        ,'     '  ' 
May  62  on  Contract  A  HM)  .\)-  IH7.     31  May  6  J     11, 


PR  IHI  4  2S       $2.0 J 
Syr  ae  use   I'.    Re*<tai  eh  Insi .  ,    N.    Y. 

ilriiii:r  pr()pi:ri  ii-s  oi-  iiYi)KAri:s  and  in- 

DRA  riNG  ACKNTS.    Rept.  tor  I   July  62.  on 
CcKii.aci   14-0I-(X)I-I77.    jan  6  i.   77p.  26  refs.    s,liiv 
Water  Research  and  I  )i-velopn)eni  Progress  i>  pi.   1.       n. 

Di;SCRIPI"ORS:  "S*. a  water,   •IXsalinaiioii,    •Il)diaies, 
•M   thane-,,   M.  ihyl  1  adicals,   •Broinid-s.   lluv)rides, 
Solubility,   •rheriTHK.IynamicH,  Crystallizatioa,   Re- 
action kinetics,  l'»>»'ling.   Costs. 

T 

Thermodynamic  piopeiiiesof  I- -  I  2RI   (('(11  jl^i  )  hi.' 
Iven  determ:ned  to  the  extent  necessat  y  Uu   d   -i^n    '' 
desalting  processes  and  thesi-  include  heats  »>i  u>i  n    1- 
tion,   hydrate  com|X»siiion  and  pi  essure-leiiip»  1  m  i^ 
phase  relationship  in  a(|uei>us  snJiu  1.  chloi  ul     -^vluiu.ii 
from  0  10  Wy,  strength.    Many  new  data  are  presented 
on  thi-  .s*)lubiliiv  of  several  hydraiing  agents  in  waiei  . 
A  pri^^iam  "las  b«.<.  n  si.niid  to  stuviy  ih     kinetics  of 
hydrate  growth.    Many  ol  iIk-  mosi  promsiiu'  1  ^ 
dt  ating  agents  at  t    relatively  expensive  when  i  ini- 
pared  to  piopane  and  iIkii   iIk  i  nn>dyi>am'C  aUom    iw;   - 
will  of  course  be  partially  tilfset  by  then     1     '     1-1 
i>riginal  and  replacement  ei>sts.  (See  alsi    I'l^  1^1    I  »  .) 


Civil  Engineering 
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Bureau  of  Yards  and  Docks,  Washingtor,    n.   (  . 
CKNI-:RAL  f'OHMi   1    \S,    lingineered  r    itm  III  UK. 
StaiutiriU,  Public  VVorks  Mamtenanc. .    N' ".   (J,    H'lp. 
NAVDCX'KS   P   701.  1,   supjrsede-s  publicii  1  ■;!  ol      \  .>:  '>', 
PB  ny  760. 

DliSCRlPIORS     Hi-i.iN-K-,    •<  ip  i  m     1-  i    s    nv!, 
Standa'-d«,    •Maintenance,   Maintenance  p   1  ^oniul, 
Materials,   11. m  Ming,   Ila/.ir-:ts,  ( 'nn-,!  t-^  t  ion,    P'.K'ctiu.il 
engiive-riiiK,    M  i>  ^hih'  simp  pi  i- i  >     ,   I'n  "-'.   I'M*' 
fittings,   Plunibinv:,    A    I    iiig,   i'lei.-^. 
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Contents- 

Travel,   tlolav  allowances,   and  material  handling, 
■r.ivrl  time,    heavy  ecjiupnent  travel,   craft  de'lay  al- 
.L.s»,iiK-.-s,    material  handling,  job  preparation,   hazard- 
ous a-iI' ,    riniviiik;  .iikI  rigging,   caqxMUrv,   masonry, 
k^-tiuMl,    .iistoJial  services,    niachine  shop,    machine 
■::-\\u:,    ivunt,    piix-fiCtmg  and  plumbing,    v'.eldmg, 
^■x-ft metal,    \sn  11  tbi .1  KluK,    ir-ick  maintenance,    list  of 
^i.iiiiiion  uP.-i  ek-MK  Mts 


4^  %     >  1.  i»«l 


p.;-L-i  .    't  ^ai\l.-  ,uk!  lloeks,    Wastiington,    D.   C. 
v.ni\l\C.    KIC.C^INC.   I-OKMl'l.AS.    iilngmee  red  Perform - 
i.wc  Stand  irds.   Public  Utnks  Ma  ntenance.    IVc  hi, 
■:v.    ^\^■UX■KS  r-~l»^.  1,   smx'rsedes  publication  dated 

^.  =,s)^    PH   14S    Xl^.  I 

DESCKIi'l  (  )KS'    Hand  >Hiks,    *(  )|x-r.uions  research, 
Standai.is,    Maintenance  [xrsonnel,    •Hoists,    *Naval 
shore    ■-~t.ihlisl'nx'iit-~,    Mamteniance. 

Content- 
Crane  I 'pe>  ration 
Sliii^     !>•  ration.-. 
Reeving; 
Hand  i!L:>;in.>; 
Lashmc 

Winch  '  ';xr>u,ons 
'^N'lp  (•>[x-ratio!; - 
•sviK.t:t  ^,ipi^'it\   u>!i  'C  ' 't  -ni 'till- -t  r  ick  cranes 


Electrical  and  Electronic  Engineering 


M.  i^-(A.)4       -jD.dU 


\rgonne  \  n  p  mi.i  !  I    it\  ,    111. 
•'■\RIir/lJ^    Kll    \\\!1(>\    (  iSC'Il  LA  !"(  )K,    In  Charle 
rAi(  ohn,     Ript.    onContiact   W-  U  -  1  (N-eng-  iH. 


■''■    i^i    4Js        Si  I    "'(I 


.bureau  (>t  Naval  'Atajmn-,    W.i -h.ingti Ml ,    IL   C'. 

APACITOH,    Dl-.CAni.:    cOHNIJl     IM'Hll.IllK   ("1)B- ^ 
•S'l  ri)H-=>.    HuUeps   HuShip.-  Calibration  Prograin. 
1'   '^'.p^s.    Ihp.    Standards  Lili.   Instrument  Calil)ration 
•-  M  .;  .1  e    \('-(il ,    >uix-rse.le>  AC- 1(1.  I 

tM  KIPIOKS;    In-truction  manual,-,    ♦1-Jeaionic  equip- 
■  I  .t     'Cuvieitot -,    C.ilibration,    I  est  equipment . 

-   pi    >ee^!uie   utlll/e-  the    Ce'Ileial    R.idlO  Ca^MCltance 
■'.-Ul    to  i;ie'a--uie'  the'  total  cajvie  Ita  llCe'  for   e'ach  deeuide- 
-•   ;-     I  'h.e    Te -t  In-^trume  lit .     The  -vstem  residual 
■■'i^'>  ii.inei'  i>  Je'te  I  iiuiu'd  h\   u-i:ig  .1   1 IKJ  uyii  ca^-ucitor 

■"  v"i.  I  .nctioi;  'Aith,  tin    .  or.nee'tinc  le.Kl--  to  increM.se'  the 
;ije  !.i  Ik-  Aithiii  the    nu   1 -ui  e'liie  nt   i.inge-  of  the    biidge'. 
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Bureau  of  Naval  WeapxDos,   Washington,   D.  C. 
COAXIAL  DIRE(7riONAL  COUPLERS  NARDA 
;i()(XJ-10,  -20,-30.    Technical  manual,  Navy  Calibration 
Program.    1  Sep  62,   22p.    Instrument  Calibration 
PrcK-edure  GN-03. 

DLSCRIFFORS:   ♦Coaxial  cables,   ♦Waveguide  couplers, 
Calibration,   Instrumentation,   Instruction  manuals. 

This  pr(x:edure  elescritx.'s  the  calibration  of  the  Narela 
30tK)-10,   :iOO0-20,   or  .3(XX)- 30  Coaxial  Directional 
Couplers,   which  operate  in  the  frequency  range  from 
225  Me  to  460  Mc  with  coupling  values  of  10,  20,   or 
,30  db. 


PB    IMl  445       $0.50 

Bureau  of  Naval  Weapons,   Washington,  D.  C. 
COAXIAL  DIRECTIONAL  COUPLERS  NARDA 
.3(X)3-10,    -20,    -30.    Technical  manual,   Navy  Calibra- 
tion Program.    1  Aug  62,   22p.    Instrument  Calibration 
Prix:edure  GN-06. 

DESCRIPTORS:    *Co.ixial  cables,   ♦Waveguide 
couplers,  Cahbration,   Instrumentation,   Instruction 
manuals. 

This  prex;edure  describes  the  calibration  of  the  Narda 
:iOO3-10,   3(X33-20,  or  3003-30  Ctvixial  Directional 
Couplers,  which  operate  in  the  frequency  range  from 
2CX)0  Mc  to  4000  Mc  with  coupling  values  of  10,   20  or 
,30  db. 


PB   181  435      $0.50 

Bureau  of  Naval  Weapons,   Washington,  D.  C. 
CONSTANT -AMPLITUDE  SIGNAL  GENERATOR: 
TEKTRONIX- 1 90A  AND   190B     Techmail  manual,   Navy 
Calibration  Program.    1  Aug  62,    I6p.    Instrument 
Calibration  Procedure  AG-63. 

DESCRIPTORS;   Instruction  manuals,   ♦Electronic  equip- 
ment,  ♦Signal  generators.  Calibration,  Test  equipment. 

This  proccxlure  describes  the  calibration  of  the 
Tektronix  190A  or  190B  Constant  Ainplitude  Signal  Gen- 
erator.   The  signal  generator  supplies  sine  waves  with 
an  atnplitude  that  remains  constant  within  ±2%  as  the 
frequency  is  varied. 


PB    181  429       SO. 50 

Bureau  of  Naval  Weapons,   Washington,   D.  C. 
ELECTRONIC  GALVANOMETER   AND  AMPLIFIER 
KIN  TEL  204A.   Technical  1  manual,   Navy  C:ali  brat  ion 
Program.    15  Oa  62,   24p.    Instrument  Calibration 
lYcx-edure  AD-(>1. 

l)i;SCRIFrORS:    Instruction  manuals,    ♦Electronic  equip- 
ment,  ♦Galvanometers,   ♦Amplifiers,  Calibration, 
Test  equipment. 

The  Test  Instrument  is  a  transistorized  IX:  null 
detector,    linear  deflection  indicator,   microvolt- 
amineter,  and  IX:  amplifier. 


S-13 


PB    181  441       $0.50 

Hun--aa  ot  Naval  Wt.M[-«<>ns  ,    '.^  l•^lM;'.>a•l^,,    i.   C- 
f-RKQl  HNCY   Ml-IFR    IS- H    \[\     r  >  I-. al  manual, 

Navv^Calibratn^  Pr^>;r  i:--      1  -  J  .;k-  '<J,    1 -Ip.    Instrument 
( 'alihi  itiDii  PriH.v.li.1  c  Ci     'i>. 

DhM  KIPIOKs     •[■  r.'quency  meters,  Superhigh  fre- 
qjincv.   r.iliiu  iti  '!',    I    -.trumcntation.   Instruction 

nia.'Uiii ,  -I 

I';:-,  pr  IV  id  Lin.'    !f^^ :  il'cs  the  calibration  of  the 
IS    >,.',  AP  frcfjUL-n^  V  meter.   \^hich  is  a  pi)rtable. 
ifuliiLvr-readin^  irctjuencv  meter  primarily  designed  to 
inci-^urc  trcfjueiK  UN  i:i  'h.i   range  of  H7(X)  to  9500  Mc. 


['M    1  M    4  i . 


M  I.   -.(  < 


f^.ir^M.it  Si.i;  'A     i;ii    ,-.    A  i-^hington,   1").   C. 
l;1  \f-.  KA  rOK,    n,  I  .St      t!t  '.VliTT   P\^  K\KD  2l2A 
W'l    \N 'PPM    1.    K>  A  ■p-'-M  .Sfip-'  (alii<rJiion  Program. 
•<  l\-h  M  ,    JOp     Sranvlai  .i-<  L.i!v   ln->trument  C-alibratn>n 
[>i  .VLvli.rc   vr,    46. 

)ts(:HIPr()K.s     l;i-tiuction  manuals,   •Electronic  cqulp- 
;ti   ru,   •P.j1>c  ^c:,<.r  itors.  Calibration,  Test  equipment. 

['^u-  HP  21  2..\  puU!--  ,i-iu  rat<ir  is  designed  to  provide  high 
Hi-ilir-v  pul.S(.-N  Afu.;    i:-    .  triable  in  polaritv  ,   amplitude, 
rt.-^x-titi.«n  rate,    i  k1  .cx^^    (•^ilth).    The  pulses  have 
fast  rise   ind  Jeca\  .ti  ii  i^rc:  ; -.'Tics,  and  may  be  de- 
rived or   iJv  incixl  '     ti^i.i'  H-  -v-ichronlzing  with  other 
■.•''1  jiprtK-nr . 


PH    1-tl   4  i  ^       Sti.  =«< 
« 

Bureau  ot  Sav.ii  Wta^inr-,    A  i^-hington,   D     C 
ChNhRArOKs.    SIC.NAI       W    '  SM-27,   .AN/l'SM    -7\ 
ASDANTSM    27B.    f<.'.V-p-   ;i,i.s".ips  Calibration  Pro- 
j,i  im     2  Feb  ^1,   JOp.    ^f  r;  Lir  s  i  ab.    Instrument 
Calibration  Pyx-t-vUiic  .\c;-S5. 

;  )t-.S(  KlPIOKs     hist  r  K  t ion  manuals,  •Electronic  equip- 
[TK-nt,    'Sijjna:  ^erui  icors,  C^allbration,  Test  equipment. 

["he  Test  Instrument  ;--    i  ^•■ne;  i.  pi.tjvise  pulse  gen- 
erator which  proviJes  :).**■.  ;x>-im-c    ir.J  negative  output 
pulses  An^i  positive   ivl  I'tvuive  synchronizing  pulses. 
The  output  pulse-,    ire  .  in  ihUe  in  amplitude  and  duration 
and  ^an  be  Jelaved  i;i  i  ei.iti  >n>nip  to  th<.'  synchronizing 
pulse. 
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Bureau  ot  Naval  Weapm--^,    'A  i^1m;i^.>  ■;', ,      \    •'. 
livhDS   AND    NOR  niK!   P    K     M'Ki.CIMMN    itMJVII 
OMElEiR    755i.    l)ep.irrnieiu  -t  -'e  \...\  i    ilii'i  i'.    i 
Program.    1  Sep  ^J,    "^  1  p     Standards  l.ab.   Instrument 

C'alitiration  I'eChnr j  .L'     >!•"    ('].  ^ 

[^.-SCRIProRS     •Pree.s;on  equipment,   •Potentiometers, 

C.ilibration.    Instr  .iik  ;-.t  u:  't',,   Instruaion  manuals. 

Phi-^  document  deset  itv--    i    i.H>or  i'    t  .   'echnique  which 
will  provide  quantitati.e  mt  irriMt:'!;  !  )r  the  calibration 
of  1  Leeds  iiid  .Noi-thr.p  ^^si  - ,  ;>.■  K    ^  universal  guarded 


potent  lofiieter       I'he  desikijti  of  the   I  eeds  .uid  Northrup 
~^S^  ;ii  <L  :U  1. 'niefei    ; -^  known  .i-^  a      dit't'eren^e  (lotenti- 
ofiieler,  '   I.e.,   the  ;>.(eir:  il  wlueh  .ip[>  u  ■-    ir  the  liMl-' 
terminals  results  a.-,  tlic  dittereiue    .t  ■  .>.  >  [lotential 
dropw  in  parallel  branch  circuits      r  e  K    i  ;><l nti- 
ometer  is  provided  with  two  guarding  ikia   'i  k-^:  ho\se\er, 
in  the  technique  herein  described  they  will  Ik   ot  littk 
concern.    Since  the  Inception  of  the  K-3  p  .(eiinometei  , 
the  manufacturer  has  made  mtxlifications  ti>  thi     le-^i^;'. 
This  technique  will  consider  such  changes  aixl  m  ik>. 
appropriate  notations  as  they  are  applicable. 


PB   IHl  44H      $0.50 

Bureau  of  Naval  Weapons,  Washington,  I).  C. 
LEEl>S  &   NOKTIIRl'P  PHKCI.SION  GL'AKDEI)  WHl    \! 
STONE   BRllXiE   4232-B     IVpartmenl  of  the  Naw 
Calibratiixi  Program.    20  June  62,   41p     Standard-  1 -U. 
Instrument  {-alibratuMi  Technique  DR-Ul. 

reSCRIPTORS:  'Precision  equipment,  "Electric 
bridges.  Calibration,  Instrumentation,  Instruction 
manuals. 

This  technique  describes  the  calibration  for  th<    I  eed- 
and  Noithrup  4232-B  precision  guarded  WheatsiuK 
bridge,  designed  for  making  direct  current  resistance 
measurements  over  a  range  of  1 . 0  ohm  to  11,111.1^ 
megohms.    The  bridge  consists  primarily  of  a  i    ^o-t.r 
arm  and  two  ratio  arms  within  a  guarded  network.    The 
rhet>»tat  arm  is  made  up  i>f  six  decades,  each  ot  wtii^^ 
has  ten  resistors  of  the  same  nominal  value.     1  lie  u<  li 
resistance  of  the  rheostat  arm  is  111,111.0  ofnns,  and 
IS  adjustable  in  steps  of  0.  I  ohm.    The  ratio  arms  con- 
sist of  eight  resistors  in  a  plug  and  bl<x:k  arrangement, 
which  allows  any  of  the  resistors  to  be  selected  for 
either  ratio  arm. 
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Bureau  of  Naval  Weapons,   Washington,  D.  C. 
MEASl'RHMHNT  OF   MICROVOLTAGES.   by  K  .   ii 
Klarer.    IK-purtment  of  the  Naw  C^alibration  Pi    >v^i  ir 
13  June  62,  37p.  4  refs.    Engineering  circular  EC-6 

DESCRIPTORS:   •Voltmeters.  •Potentiometers,   K  k.i 
frequency,  Sources,  Calibration,   Instrumentation. 
Instruction  manuals. 

The  accurate  calibration  of  the  output  voltage  level  c< 
radio  frequency  sources  often  requires  special  tech- 
niques diKi  equipments.     I'he  need  for  spc-cial  devue-. 
becomes  greater  as  the  frequency  increases  an  !   i->  t' 
level  becomes  lower,    la  addition,   presentK    u  nlible 
electronic  voltmeters  have  sensitivities  and  inq  len.  . 
capabilities  which  extend  beyond  normally  av.i.l  il'le 
calibratUm  sources.    It  is  the  purpose  of  thi^  (vqxi  t 
discuss  both  the  nature  c4  sfxne  of  these  s[>  .id  div  ncs 
and  to  describe  how  they  may  bt  used  to  attain  .  oiiti- 
dence  in  the  indicated  values  of  voltmeters  and  signai 
sources. 


^]   IM    4  >()       $1)   sO 


I 


t,,,iL  111  ol   \,iv,il  We.qxins,    \\a>liin^1on,    1).    ('. 

m'iII  AIOK.    AIDIO     Ill-.Ul.l.ri     P.\(KAKI)    2{HK\ 
v.Ai.p-    l^iiM  ips  c  .iiilM.iMon  Piov:'-"ii-     '  "•  ^*'-'t  ^^'    ^^P- 
^i,,H!.:.ii  \   .Si,i;Kl,in:>   l.ii'.    in-l  i  uiii'.  nl  C '.i  I  ihmt  ion 
priHX'duic  A(  ;-o  ^.  I 

OESC^Rll'l  ( 'Ks     lii-^i  I   .>  I  uMi  ni.iiui.ils,    '1.  leet  ronu'  e<juip- 
nx-nt,   .\ui.:i    1 1  ^  q  K   1.  ^      •(  i-ei  ll.iioi --,   t '.dilu  ai  ion,    1  e.st 
(.•quiptneiit .         ' 

The  Test  I;i->t  r  uriient  i--    i  Wtin  hridec  i>scill:iTni   \sfiuh, 
provides  .sine-A  iw    -i^zji^l-  li  oni  J(i  ;,.  JlHi,(KK)  v'ps    mJ 
has  a  rated  out  pit  ■ 't  li  i  ■.. -in-  output  mmmuitn   u'lo^- 
j  ICXXl-olim  l(xid. 
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Bureau  of  Naval  'A'    ii>'n-.    \^  > -!iin.i;i  > 'n.    IX 
OSCILI^TOR,   Al  nio     IS-  ^82A/l'  _l  liKolCill 
TS-382F/r      re.hnicalmanu.il,    N'..v\  I'ddi mon 
Progr.lni.    >  M.ir  N),    rev.    I   s.  p  ^J,    J  ip     lii-tiunKiu 
Calibration  "Procedure  AG- 35.  | 

DtSCKll'l  (  iKs     Instruction  m. inu.il>-,    'h.  leetmnu-  equip- 
ment,  Audiofrequency,   'Osci  1 1  it.  i  ■>     c    ditiution, 
instrumentation,  Test  equipini. m 

The  Test  Instrument  is  an  oscill  ii.  i    .M'h    i  frefjuiiuv 
range  of  from  20  cps  to  2(X)  kc .    It  .    >nt  m;--  j  \iI'i  mni; 
rt-vd  frequency  meter  aixl  an  .uiput  \eitnKt.'r      1  he 
njtput  voltage  is  varlabk  n^m  o  i'    H'  volt-  nito 
lOOOohms. 


re  IHI  4.4,s       Sw.,su 


Bureau  <'t  \..ii  'A     i;>n-,    \S  i-hiiiiij.'n,    M.   C. 

osc:iLi.C)s(.  oin,.  iiiuii  ri    i'\rK.\Kn  i  ^)a  .xsn 

1U)6     T'echnical  manii.il,    \  e.  .  i    uihi  ition  Pn>i:i,iiii 
22jan5'J,    t  <  ■■  .    I    s^  -  t-j,    J4p.    |n-t  i  unu  nt  (\i  hln  ,it  ion 
Procedure  .\Vb    U.i. 

I 
'•^(  !\  IP!  (  iRs     |n-tn,ii.-tioii  niinnal-,    T  K'Ct  i  l>ni^.■ 
,,.l,  i;;i.  :it ,    *C;.sv_iiio.>eop«.  s,   L'.ilitu.it  ion,    I  e'-t  LCjuipnu  n 

I 
^0  lest  Instrument  is  dn  oscilli'-^ojx   eon^i-riiii:  "f   ui 
itcrnal  calibrator,    similar  veiiuil  nu:  heii/ontil 
inplifiers  providing;  1  :;iiliiv..|t  ;hi   eeiuiimMc  r  -iii-i 
ivitv  aiHl  a  IV"  t>i    MMi  k.'  lM,id\«,  idtl:,     iiu!  -v\cep  r.in>:e- 
Tom  1  micro-i  .,^o!\;  ;x  i    .  i  m  iitu  tei    to  s  -i  cond-  [xi 
t^ntimett  I  .     \  miw^tutu  i   ,  mi  the  I  il'  1  U)H  [novide-  ,i 
-Aeep  tliiK    ot  1 1.  J  nil.  I  o-i.  .  oivl-  . 


i'H   IHI   4  \^'       so    "^ti 


The  Test  Instrument  is  a  high  speed  laboratory  oscillo- 
scope whicii  has  calibrated  sweeps,  calibrated  delaying 
sweeps,   sueep  magnification,   an  internal  calibrator 
•  md  the  necessary  power  supplies. 
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Run.au  ol  Naval  Weapon.-,    Washington,   D.   C. 
Pll  SI-    CHNERAIOK:    l^S   ,sQ2A/l  PM- 15,  TS-592B/nPM- 
|S  OR    SC;  -  343/1. 'PM-15-^-     rechnuul  manual,   Navy 
(. 'a hhrat ion  Program.     1  Aug  62,    2,5p,    Insiiument  ^ 

Cj.i  libi  at  ion  PrcKX-durc  .\C-6(). 

DlvSCKlPrORS  :    Instruction  manuals,    *Hleclronic  equip- 
iiiL  ni ,    *Pulse  generators.   Calibration,   Test  equipment . 

1  hi-  procedure  describees  the  c;ilibration  of  the 

IS   S^2A/UPM-15,   the  ^S-,592B/UP^1-15,   or  the 

SC.    343/1 'PNIl.sA  Pulse  Generator,   designe-d  to  produce 

output  pulses  with  variable  characteristics. 


PR    ISl   44. ■(       fd.sO  ^ 

RurLMu  of  Naval  Weapons,    Washington,    1).   C^. 

sk;nal  ghnhrator  up  618b,  up  620a, 

rS-62l/li(AN/l'RM-52),  TS  62lA/ll(AN/URM-52A), 
I  S  62lB/U(AN/rRM-52A).  Technical  manual.  Navy 
C'alibratum  Pn:>gi  am.  "^  Mar  5^,  rev.  1  Sep  62,  .33p. 
In-irument  Calibration  Procedure  CiG-03. 

ni-.SC  KirrORS:  Radiofrequency,  *Signal  generators, 
C ,..  nei.itoi  s,    Cahbratum.    Instrumentation,    Instruction 

manua  Is. 

1  hi-  procedure  describes  the  calibration  of  the  following 
jn-tiuments:  HP  61  8B,  HP  62()A,  TS-621  /I'  (AN  'URM-.5^, 
1  S   62IA/1'  (AN/imM-52A),   and  TS-621B/1'  (AN/CRM- 
s2.\),   which  are  multi-purpose  signal  generators 
piovidmg  continu(His-wave  or  pulse-modulated  RF  sig- 
n.il-.    Much  instrument  includes  provisions  for  internal 
111    L\ti.'inal  pulsei.1  ami  frequency  modulation. 
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Buie.iu  of  Naval  VVeap«)ns,    Washington,   1).   C. 
11. ST    SHI'   WAVhMHTl:R    rS-ll7/GP.    Technical 
iiiinual,   Navy  C'alibration  Prt)gram.    29  Dec  60,    rev. 
1  Oct  62,    13p.    Instrument  Calibration  Prt)cedure  GF- 13. 

ni-SCT^irrORS;    ♦Test  sets,   *Wavemeters,   Calibration, 
In-lrunieniation,    Instruction  manuals. 

I  he   lest  InstiunK'nl   is  designed  to  Ix.'  used  as  an  in- 
dii  lci    reading  wavemeter  in  the  frequency  range  of 
2400  to  34(X)  Mc.    The  input  current  is  rectified  by  the 
eivstal  detector  and  indicated  on  the  d-c  micnximmetcr 
111  series  with  a  sensitivity  control.     Hie  cavity  is  de- 
-igiuvl  so  that  this  indication  will  peak  or  dip  at 
resonance,   de[xnding  ujxmi  the  input  selected. 


Bureau  oi  \,o  u  'A.   qx'ii-.    Vy  i-lniigion,    ;).    ('. 
iSCII.I.Osit  ipi   s      n   KlKONl.X    s;s    OK    =>4,S.     RuW.  ps- 
."^1    p-  (■  ilihniin  n  Pi  ogi  iin.    1 1 '^62  1  (i -ip.    St,ind.iid> 
.:  .    i  '-t  I  uuK  lit  r.ibbi  It  ion  i'l  .m-'duK.    AW -OS,    ilv.    1. 

'!  ^i  idPI'OI^S     ♦In-fruetion  manuals.    •!   leeiionic 
.'i-.piiieiil  ,    'O-ejllo-^oiv -,    O.iillinition,     I  e-t  equipIlK  111 


:  1  -  1_  I  -     £ ._ 


.  ^    .^.»  —« 


cm       If  r^onaiQfc  rvf  rht-fwa   Kanlf  \i/a  T-H-u/au^  rtfif*illatm*«a  stnA 


PR    181  44()       S().S() 

Hiin-aij  of  Navij  Wtifuxi^,    .S  i^hiii^  >ri,    n.  ('. 
TRVSSISIOK    CrRVl      1  K  VCl  K     MKIKiiMX    '^7S 
r\chnical  manual,    Niv.  ^    i  iilu  atiini  Pii>gi.ini 
USopS^J,    rt-v     1   (Vt'J,    Jl;.    Instrument  C:ahbration 
IV  K-Lvlurc    VVV-ou. 

IMSCKIPTOKS     •(  K,  ii;.,-,. ,  IX -,    •  rranaisturs. 

(  .1  lihr  II  lun,    ln>[i   ,iiK  it  i' i    (i,    ln»tructi«.)n  manuals. 

V\'c   list  instf  uniciit  !^  I'^-ritiilly  an  uHCiUoscopu 
Ahuh  displays  the  Jviuiniic  charactf ristjc  curves  trf  a 
rr  ln'^l -iti  If  on  rfu'  s^  r  t'en  i  )f  a  5-ineh  vathixli'  rav  tube. 
Tlic  ti.ur  major  -.e^tion-,    4  the  Te-^i   l:;-[i..r  <-nt    ire  the 
vii'Kal  ainphliei,    ''oi  i /.  mu  il    i:-;  ;iii  tir  i  ,    tvi.-.e  .-itep  ^en- 
t  r  itor    ini.1  V  oIKi.  i> 't    >A..[i,;r      ..'^      Sa  ir^hes  in  the 
vlt  ru  al  ami  ht)i  i/i  ini  ii   iri(Miiiri  ^  ^    led  tht  tran^iHtor 
[\ir  iniefer  vtisplavL-tl    iikI  rfu     ii'ipii' uilc    'f  the  applied 
■iij^nal.     I  he  tvisc'  -.tep  ijeiR-i  ii  ir    ^uppn.-'  reiiulaieij  cur - 
fL-iit  or  voltage  ste(>.  r^i  tlie  :vi-.i      it  [Ik.    u  ni-^istor  under 
test,    vvhile  a  rectified  -iiic-  Aavc  tri>m  the  collector 
>v*i.vp  vHcuit>  IS  n->ji|i(.\:  to  the  collector. 


i^<,    IHl   4^6       $().S<) 

Hureau  ot  Naval   Wl  ifUHi--,    A  i-^ri.ikjt   >c ,    I).  C. 
vol    [■   ()tiM    Mil  l.lAVIMi    I!   K.    >IMt's<  iN    :f^i   SI-.KIhS 
11.    HuWepts-HiiStup-.  I    ilitr  iri  xi  pr    >^i  i;n.     4  June  ^9, 
J^p.    Seconilarv  Starulai   N   i  .ip.    Instrument  Calibratfon 

Pt  .K.'--diue  AiVo  (. 

)l  M  KlfToK^     I n ->(!...•  ion  nrwnuii Is,   •hiecironic 

i-quipnient ,    "v  ojt nKter -> ,    *Ohmmefers,   •Ammeters, 
Calibration,    I  , -.t     <|uipment,    Ihrect  current, 
V  ,tet  natiiiki  .III  rent 

rti:-^  pnvi-dure  utili/e-  '*•<    K  iJio  Frequency  l>ab<>ratory 

M->tr  iimc'nt  calibration  -.Miui.u  ,1  t, ,  >  ilihr  ite  the  Teat 
I'l-^rr  um»'nf  current,    vojt  i^jr      nu!  tisiiraMce  ranges.    ,^ 
linearity  test  i -,  pi-rforrned  t  th...    S(  i  <o|t   Ac  arkl  2.5 
vi'lf    ic  r  irik;'---^.    (■.  uti  r  <.iti  iinm>4  ac  and  dc  range  is 
im  i-^ureJ  toi    it^  t',,l-^^aii.    ,alue.    The  resistance 
I  in^o  lit   .  ihtM  ited  at  the-  midpoint  on  the  scale. 


m    I  Hi  44^       Si  I.  S(i 


Buieau  ot  Naval  V\h.m  pmn -, ,    A  i->hin>fT  Ti.    1).   C. 


VOl.IACJl.  S'l  ANDINC;  V..\\\ 
V\P\  N  ("nNNLCrOK  (  UMi 
fiu.Ships  (lalibr  ition  Ft  ov;i  ini. 
ir  J-^  1  .lb  Mt  I  -^lii  rii  1.  r,;  ^v  -^i'. 
Pt '  •eeJiire  HV    (  W 


K  \  1  lO    s   s     C:OAXlAL, 

:  <  '    !".iK"     \'f  ■).    BuWi.ps 
U   h:-  M  ,    Psp,    Stand- 

!■-    I    ^\K  I    1'  1    '11 


ni.SCKiriOK.S:    •V,.ita^r,    'm  iiu'.iii^   a  i .  ,■  i  itiOB, 
•Plectric  i-iHinector -^,    ('.mvi.ii     auk-,,    (ioiixial  filters, 
sifinal  ^L-iiei  atoi  r,,    K  i>!ioit ,_ ,,  k  j^  v    if-niiators,    Wave- 
.<i-ule  ^tH..pk-i -,,    (  alitn  I'lon,    I :- -t  rii/ii'.'iit.it,ion, 
In^t  r  'icii>  111  iiianua  i-.. 

MiM  priKe.h.r-     k  >.  r  Dew  the  operation  of  a  standards 

latxiijtorv   .alitujtior   -,v -.fem  which  Is  used  to  ineas- 
arj  th',    ^olt.UL    -.t.iiKiin^  A  ive  ratio  of  .i/K   inch  coaxial 
insti  jnu'tif -,  hiviiikj  '  v  ;x'  \  .  onnectors,  and  in  the  frc- 
ilueiKV    I  in^e  from    Um«i\!,    ti'  10,  (MX)  Mc  .    Single- 
eiKlei!  m^trunieiit.-^  -.ucb   i-.  --igiul  >;eneraiors  and 


terminations  or  double -eiidcxl  in.struuK  lU -.  -^ikIi  as 
attenuators,   itirectioivU  coupler. s,   aiu!  fiiiLi  >  h.ivin^  ,i 
VSWR  up  to  10:1  may  be  calibrated  usm^  tfu^  system. 


PR    I  HI  4J7       SO.  50 

Bureau  of  \  IV  i!  W'- t[Ti>(>~     Washington,   D.  C. 
WAVE   AND   hi'AI   K    Ml    II  H    SLT:   TS- IOTA/"!  I'M  -  I 
Technical  manual.   Navy  l^ahbratu*!  Program      I  s.  p  ^2. 
2Up     Instrument  Calibration  Prix;t.'dure  .\(.^-l7. 

nrSCRIPTORS:   Instruction  maniuils,   •Fleet r-nu   e',   ip- 
ment,    'Wavemeters,    •Power  meters.   Test  ecjuipiiK  ;.r . 
Irequency,  Attenuatinr,  Calibration. 

TTie  Test  InstrumeM  c«xisisth  of  a  power  metei  .    .\  , . 
meter,  attenuator,  and  crystal  detector.    It  is  .,n\ibk 
of  measuring  frequency  in  the  range  of  .500  iv  1  SiKi 
megacycles  and  average  p«>wer  m  the  range  ftom 
0.5  mw  to  2  watts. 


AD- 28 1  hOO   $1.  10 

RIectn>  Optual  Systems,   Inc.,   Pi^i><    :t,   i  alif. 
HIGH  THMPP:KAT1'RP:  Sl-MICONlXril.NC     (  ()\1P()(MK 
FOR  THf-:RM<  >i-.l  !':i-l;<b     l'(  ^WKR   CENKH\!li)\,   b. 
C.   B.   )ord»in.   HiiixJiitiily  pn)gress  rept.   no.    S,    IS   \  ,»;- 
15(X-t  f)l,  on  Contract  NObs-H4327.    15  Nov  M.    lup. 
liiOS  repc.    1542   J\<    =.. 

DESCRIPTORS     •Thermoulectricity,   M.r    r   lU.   'v  ,m 
conductors,  Synthesis,   Klectrical  conductancL  ,    llKimal 
conductivity.   Resistance,    •Chalcogenides,    lli^h  temper 
ature  research,  Tlx.'rrrKvlectric  generator^. 

Syntliesis  of  the  chalcogenides  of  normal  cnnpusltions 
MC;h2  dnd  M2  Clh^  (where  VI  =  U  or  Th  and  (  •       s,   So,  nr 
Te)  was  carried  out.     1   t    Soebeck  coeftu  1  -it  \sas  meas- 
'  ured  as  a  function  of  lem^vraturc  for   ill     f  I'lese  e\v.ept 
^^2^3»  ^'2^.3'  3"^  U2  Te^.    Klectric.il       >istivitv  ^as 
measured  as  a  function  of  temperature  for    I  bSc  , ,   IS,, 
LlSe^,  and  UTe2    and  at  nK)m  temperature  lor  all  tbc- 
remaining  materials  except  U)  S3  and  n>Te-^.   I  iirtl    r 
di-'velopmenf  of  the  aiuKT-   il  'iHr';.'!:,   .^.T>  >  ontimR-d,   aixi 
analyses  of  7  of  the  IJ"viteri.iU   al  i  x-  >4)taii)     I.    (See  sIho 
PR  l«)  H42) 


AD- 279  606    $1.60 
Lockheed  Microsystems  (ilectmnics,  Sunnvsile,  i  i!if. 

SYNTHi-:sis  (w  soi.n-)  statp:    msi  inn-i  k  i\  para 

MKTER  FUNCTIONS,  by  W,   W.   Ihpp,   \\   ^.   i  astr.  , 
and  W.  D.  Fuller.  ( 14621  20p.  7  ret-,.    \{ci,<.    10.   i  \is^ 
6- 54  62   2. 

DESCRIPTORS:  Synthesis,  •Electrical  net  a  m  ^ .,, 
•Elect mnic  circuits.  Circuits,  Thin  film.s,   Mitiix 
aljj^;bra.  Functions,  Sohd  state  physics 

Film  type  distributed  parameter  circuits  present  tin,' 
circuit  designer  with  a  wide  range  of  function  .-^liipnik: 
networks.  To  exploit  fully  the  potential  <i  listnbuteJ 
parameter  film  type-  circuits,  alt(.-rn.iti\  r^x  (iimnies  of 
skiping  distributed  p;irameter  network.^  ,1  ir  piojiosed 
these  mclude  van  im  mi-  in  moi-ph«)logy  and  kctnc.il 
p-irameters  of  'ii    bil  '^  -r  structures  to  obt  11:1  ii^-tworK 


functions  not  readily  available  from  lumped  parameter 
vt^vtii  k.s.    An  effective  procedure  of  obtaining  a  wide 
Mii^o  ot  netuork  fiin:tions  consists  of  generating  sub- 
K'tAotk.s  for  multiterminal  structures.    Guide  lines  for 
.atablishiiiji  figures-of -merit  o'  di.stnbutcd  parameter 
,vi"*Mrks  are  pn){X)sed  and  illustrated  by  repix;sentative 
ev.Knple^.    (Author) 


\fsn  P-24S  lb        S<i.  "--(I 


.Ma:  :..i  .M  1  ■  :    :t  1  (  '  'i  p.      ivilt  miioi  :      Mj 
SNAP  "   PHi  H.KAM.      r-\SK    s     S  IKOS  HI 'M-^d  l-'l 'l-kl-I  ^ 

rm-;KM('i  i  1 1  iku    (;im  kafok  ni:\n:kOPMi-\T,  in 

W.   A.    .Ml.    liinaiJ,     'uait    lU   progress   i  <  pt .    no.   6. 
1  Feb-'^O  Api  ^J     ■<)  Cnnu  ,\,  \  Ml  U)- ',)- 2\~  -     [1462) 
22r. 


Msn  r  ^^" 


^S.   (H) 


S  16 


Mai;in  [Mai  letta  (01  p.  J  li>iliimore,    .Md. 
TEN   WMI    SlKOMllM   4()   [•LhlJ-in  C^HNERAIOR 
FOR  A  i)b;b:p  si;a  APPI.ICAHON:  SNAP-7E,  by 

H.   N.    Beikou  and  V'.    G.    KelK.    I-'mal  satety  evaluation 
on  Conn  a.:  AI(^(i    1)   24Ss.     May  62,    Sip.    .^)  refs. 


»iP-2'"^  2U  Si.  fO 


MKro;<,ave  I^ib.,    Stanford!'.,   Calif. 
M-  l.TlMliGAWArr   RiU)Ai:)R\Nn  MICROWAVE  TUBES. 

.aiierly   memo.    no.    1,    1  Sep-.^)  Nov  61,   on  Contract 
\:     ^i(Ni2)2S^S.    jan  f^J,    14p.    M.    I.,    rept.   no.    SHI. 
-^;x-  I  1)H   bJ    i:". 

I 

::s'  ^<ll''l  ORS     Rroiidlvind,    *  [Electron  Tulv.'^,    *Micro- 
■«■...■  I-  j  .ipnuMit,    ""I  taveliiig  wave  tub<-.\^,   Backward-y^ave 
i-phtieis,   l^KkwarLi-ysave  oscillati^rs,    Electron  beams, 

.'iLvt roil  guns,   Klvstron.s,   Kadiofreqiiency  pt)wer,  Power. 

■MCt    .s.s  I,-   ri']>irted  on  tt-n  megav^att  clovt.'rleaf 
'  A"!  ,    tap.'i  e  i  St  ruciures,    long   slot  TWT, 
■".ti;>vk'   rw'l,   electron  stick,   bolloyv'  beam  guns, 

e    Klod   inirraction  klvstrons,   nonpenodic 
:    1  V  trie -lined  higfi   }>iwer  TWT,   and  p-jriodic 

-v., it  hkm.su!  ..nK'nt  technujues. 


•"■ri  15.^  7U.S    $1.  60 

Saval  Air  Test  C<.Miter,  Patu<ent  River,   Md. 
•VAkl'ATlON  OP  s,  21)0  -    T,  .5<KI  MC   SOA-24K6 
'.S-D   I'SM-ur   ANTtiNNA   PATTERN   MEASURING 
.j'lPMEN'T,   by  M.   C.   lairall.    Rept.    no.    I  (Final). 
^'KtM,    17p.    1   ref.    WS'T42-652. 

!.S(  KinORS     •.•\ntenna  radiation  patterns,   Measure- 
■k:u,    li-st  ec^uiptiK-nt,   Backvsard  yyave  oscillators, 
•"  A.  t   ^uppliL's,    Kad.o  recievers,   I-requency  meters, 

rv.st.il  detectors,   .Xttenuation,   Irequency,   Stability. 

'•«-■  antenna  test  set  gn'up,   ( )A -24S(X,\N- 1)    l'SM-l()7, 
-■^:e;i.1>  tbe  frecjuencv  range  of  antenna  radiation  ptU- 
■-rii  Miea.sLinng  eijuipment  .AN   I 'SM    l()7(XN-i)  from 
.  '.  s  to  \^,  s  ge  (gigacycle  01   kilomegacycle).    This 
-jL.ipmeni  covers  ttie  fretjuency  range  fi-om  S.  4  to  ,37.5 


gc.    It  consists  of  three  backward-wave  oscillators  and 
associated  power  supplies  housed  in  five  separate  units 
and  a  case  of  receiver  components.   The  receiver  com- 
ponents consist  of  frequency  meters,  variable  attenua- 
tors,  E-H  transmission-line  tuners  and  crystal  detec- 
tors. The  unitsof  the  test  set  group  were  evaluated  and 
found  to  be  satisfactory  for  use  by  aircraft  manufactur- 
ers and  laboratories  requiring  instrumentation  for 
antenna  radiation  tests  in  the  8.  4  to  37.  5  gc  frequency 
range.    (Author) 


NASA  N62- 10167      $5.60 

Space  Technology  Labs.,   Inc.,   Los  Angeles,  Calif. 
CHARGED' PARTICI^   RADIATION  DAMAGE   IN 
SEMICONDUCTORS.    I.  EXPERIMENTAL  PROTON 
IRRADIATION  OF  SOLAR  CELLS,   by  J.  M.  Denney 
and  R.  A.  Downing.    Final  rept.  on  Contract  NAS5-613, 
Sep  61.   51p.  5refs.    8987-0001 -RU-000. 


NASA  N62- 14743       $1.60 

YaleL'.,   New  Haven,   Clonn. 
L'SE  OF  THE  TUNNEL  DIODE  AS  A   MEMORY  CELL 
IN  DATA  PR(X:ESSING  SYSTEMS,  by  James  A.  Bergey. 
Technical  note  no.   2  on  Grant  NsG- 138-61.   July  62, 
19p.   7  refs. 


Mechanical  Engineering 


PB   181  451       $3.00 

Bureau  of  Yards  and  Docks,  Washington,   D.  C. 
PIPEFITTING   PLUMBING   FORMULAS.   Engineered  Per- 
formance Standards,   Public  Works  Maintenance.  Nov  62, 
168p.    NAVDOCKS  P-711.  1,   supersedes  issue  dated 

Aug  58. 

DESCRIPTORS:  •Pipefittings,    •Plumbing,   Pipes,  Taps, 
Gaskets,  Copper  tubing,   Welding,   Sprinklers,   Water 
heaters.   Water  supplies,   Handbcxjks. 

The  tirne  formulas  developed  for  pipefitting  and  plumb- 
ing are;  cut  and  thread  small  pipe,   measure  for  pipe 
installation,   installation  or  removal  of  threaded  pipe 
assemblies  (up  to  2"  ID),  make  and  install  pipe  supports, 
remove  and  reinstall  concrete  or  clay  pipe,   install  and 
remove  pipe  insulation,   make  ring  gaskets  (up  to  12" 
OD),   miscellaneous  time  values,   install  or  remove  bell 
and  spigot  sewer  pipe,    water  pipe,   and  fittings  (up  to 
42"  ID),  cut  and  assemble  copper  tubing,  cut  and  thread 
2-1/2"  to  4"  pipe,   installation  or  removal  of  threaded 
pi^x;  assemblies  (2-1/2  '  ID  through  6"  ID  inclusive), 
hydrostatic  and  steam  test,   maintenance  of  fire  hy- 
drants and  sprinkler  systems,  pipe  fit  up  for  welding, 
burn  and  remove  pipe,   cut,   ream,   and  thread  4"  to  6" 
ID  pipe  by  machine,  gas  vvater  heater  repair,   supply 
v\ater  tcj  ships. 


S-17 


A1V274  413    $.1.60 


the  KA 


M.'i  -c-n 


(  )!■ 


N  I*  >f    .  ir.  I's  ; 


.ir  1 1  )n».    :1  nil    r  *i 


Ordnance,  Missiles,  and  Satellite  Vehicles 


NASA  N62- 16703       $0.50 


Navil  BoiIlt  arul  I'jrbifu  I  ah.,    t'Mki  ^-[pn  i,   !'i. 

f IK vt'. I. ()PMh; NTT  Of-   -K  si\(;i  )■:  !-,l(aii-.vi  f  V:h:i)- 

WAIKR    Rf'Cri.MINC   SWI  •■  M.    ;■.  \\    M.    AivckI. 

JO  \ta!  ^2,   Up.  Nfrn   Pt  .'.  ir-ts-,. 


nt-;s(   KinORS     \.ivvl  v~,-cls,   fi-ulcrs.   Feed  watt- r, 
Cxinrrol  systems,   iVsi^;,    'Feed  water  regulators. 


f,  J  J  water  regulating  system 


A    )  .'ihtT    )t'  single  ^-k'-if  u  rvjjwater  regulating  syste 
wen    .lL-veU)pfd.    All  sv-.rc'n>    i.t.ally  evaluated  on  the 
Dilt-r  conrroll.'ii  -A.ir,-.    i,.v.  ■    -,ari --fu-ro  ri  Iv.    The  System 

t  .1::    M.Kimum  control 


.bt)il<.-r   i-'ont rolled  -Aati--;    lev 
f*.-l>_->,feJ  J.>  optifTuiiii  ..ciii/f. 


kx>p  ^ain  and  a  high  tre(ji..e:iev   sii^nal  atreu  iator  to  in- 

vari  ulona 


crea.-,c  pnMjess  stahiluv  AnJ.  rediier   ripi  I  Io.kI  van. 
ixi  trie  main  feed  pump.     Ihi-,  -,v-,t.'  ■•,  vi)[isi-.r''  ;    .f    1 
nronr.rrional    nl,,.     C,,., 1         i:,t..^[-i:    J.ti-;'   ..Kirrol- 


proportional  plus  JL-rivitiw  pi... 

ler   Ahose  output  signal   loa^kvl  i  c  \  ti 

loop    it    1  .scmi    pn>(Torri,i!utli  A-.!  ■.  ilv_-.    (  \..t:ioi) 


AD-J-Mi    ^S4     51.  ft) 

NaviJBtJilei    iiij   I   ;rhi:i.'  I  ah.  ,    P  a  la  le  Ipl;  i.    Pi. 
DKVKI.OPVfK.Vr  Of     ^    I  •<A\S"[KA  I  Ii  IN  \1  1  ',' 
("CX)l.KI)  BAFFl.H    [OK    ■'S-:    1\    mui,    I  h.MPt-H  \TURE 
C.A>    KbiCIONS,    bv  I.    W.    Baina-n,    !r.,(   .    ^.    Kr    -,1m, 
.ii^d    1.    P.    r.irsi.    Jr.     IJ.Mar    r  J.    I  ^p.    i<;rii,,  repc, 
nt).    B-4S4. 

Df^S'  KIPr{JK.S  'Sal- ic  .(xiJiDk;,  IXirnpim^,  'Boilers, 
Bm1l-i  t..bef,,  Oar,  tlovv,  ^.--iii^,  \.r  j.,,|._.,!,  porous 
materials,    Refractors    ■iiat-r  m  i,-,,    I    •.,rs,    p.-csflure. 

In  .in  effort  to  ehmiiiatL'  ::><.•  pp.hk   i;^    ittenJant  to  re- 
fractory gas  baffles  i;i  \av  il  Nuk-r-,,     f   l.^tr    *•■!.- t, 
Stainless  steel,   transpirationa  ll\  ci-'leJ  hartK-  a  i-, 
developed.    This  baffle  was  of  N)||o*  ^misrr  .t  ru>;i  and 
had  a  porous  skin,  internallv  pres,-,i.n /lik:  t').-  Kirtle 
with  air  permitted  control  of  -^mi;  r^':iifx-rar  .r-->  h> 
virture  of  air  leakage  [h.roi,^'-  r>|^.  ^j^,,,  ^>,,..-,_ 
Evaluation  of  the  test  baffle   a  as  co,.,iu^teJ  using  a 
separate,   controlled  source    >t  cooling  air    a  full  si/e 
pn)totvpe  baffle  would  .ise  forced  draft  M-Aur  combus- 
tion air  for  coolinkj.    Raffle  perform  i.-c  ■   a  is    :''siri-; 
factory  for  .i.se  in  \avil  !>i,lcrs  r.ir    "r  -^^  pr:  ki'vi, 
reasons     (a)  cix>ling  air  flo\«,   re'jiiip.- J  r  i    -t  u  ^  iin 
desip.-dskin  temperat,;rt_--,   Aas    'Kce-^siv-.,    (h)  pr-'ss^T-- 
dn)p  required  for  a.lf(juate  vixWmv  iir-,.ppl>    .».i,    ■^c■-,- 
sive,    and  (c)  skin  pores  ten.k-  I  n    cLv    Ir:  i^:  S»nler 
operation.    (Author) 


PB    ii'^  iSl 


S.^ .  f-i*  I 


Naval  Boiler  .ind   I   .:  h.ne  [  ah.,    P'-, ;  .ijflph;a.    Pi 
FVAIXATION   OF-    SCRI-.hS    I     Bl-    I  All  .   Kl  S    BOll  FR 
IB  OSS  INDFPFM)[-..\(  I.  ((  VA^J).    AC,:  s.    1^1,   by 
W.   A.    Fritz,    jr.   A-.wi   I.    p.    i..;,.,    j;  .    u^.^ibl,   .S6p. 
NBI  I    Proj.    8-^12. 

DFS<:-RlP[ORS:  •B..u.:  s,    •|i...ict   ■  .t-.-.,    Ma....ie 
(Mechanics),    Mai  me  ci;^.:!cs ,    i<.;n.:L,    f  leat  transfer, 
Shipborne,    Plasn^  iu>w.    Mcf a.,,    i  ica    .;ig,    Aircraft 
carriL-r-.. 

B»jder    IB -f  !hei  ss  l\i  )|.PFN( )hNCE,   CVA -'62.   suf- 
feiLxl  a  cav.ialt;   .a.    i ,  mg  the  rupture  of  five  tubes  in 


the  KA  scieen  !,.w.    (),:    -;,,    ^(l,.f   ,  n.  eM  i^.ir  ions  and  re- 
pau  >  Aeie  i;i,i>:l-    i,:Ja  JcHik\l  invest  i^.ii  i,  ,r;  ^.is  Con- 
ducted at  the  1  .11).  :  atorv  to  determine  ^a  ,se.    Ii.isc\l  <n^ 
these  investigations  it  was  concluded  th,c  ta,l    ic  ;^a^ 
caused  by  a  liKalized  build-up  of  waterside  deposns  ,e 
suiting  in  restricted  heat  transfer  through  ihe  tube  vvalls 
With  atier.d«int  tube  metal  t>yei  heating  and  s  .t.s^tiumr 
blistering  and  rupture.  (Author) 


An-279  072    51.60 

Naval  Boiler  and  Turbine  l.i:  .  ,   1      :  i  :   |p:  i.i     p, 
PRqiiCTILF  BRLfSH  CI.EANING  of     \!\1\   BOll  KR 
TirBF:s,   by  W.   A.   Frir^,  Jr.  and  K.    1.    MuikmI.   [■  i  uil 
rept.    rX'C  SQ-Apr  '1.     Js  Feb  hJ,    l.V-    NBI  I    Pioi 
B  41-. 

DfiiiCRIPTORS:    'Boiler  tubes.  Cleaning.   F:  ojectilcs. 
•Brushes,   C'.uns,    1  ests. 

The  projectile  brush  method  for  the  mechanical  clean- 
ing of  bent  boiler  tubes  is  not  sup(.'rior  t  ■  r*'e  tmbin  ■ 
driven  methtxl  of  brush  cleannik:.    Erojectik    htnsh 
cleaning  is  expjditious  and  fa.  il   ,   t>ut  the  pi'ssibilm   ., 
of  brushes  lodgine  in  tubes  .xn^i  r      r  N.  ,1  u  \c    'f 
brushes  fmm  the  brush  catcher  Ku  k  i:ir-  a  [.,tv  are 
detrimental  characteristics.    The  brush  use  1  by  tfn 
British  Navy  was  considerably  sup.-rior  to  the    .thei 
projectile  type  brushes  evaluated.    One  si/e  bt  ush  caa 
not  be  used  to  clean  tubes  of  tlie  same  OH,   ha  having 
varying  wall  thicknesses.    Projectile  brush  .  K  imng  i-, 
unsatisfactory  for  cleaning  superheater  tubes,  owing  to 
the  inability  of  tlie  brushes  to  pass  through  tlie   V    raJi.is 
U  bandy.    (Author) 


AD  2iiL)    1^4       %2.tA) 

Naval  Boiiei   aiid  1  urbine  l,ab. ,    Philadelptu.i,    Pa. 
USE  OF    INC().\FI      !l  Bl-;S  IN   A   CARBON    S'lVll 
FIRE-TLIBE    CPi     !U1I1:r.   by  |.    1.    I  la.  J, -,!i.  2,s  ,\iai  hj 
28p.   5  retfs.    Evaluatn.>ii  ie;u,    h  44  .. 

DESCRlPrORS:  "Boilers.    -Boiler  tub.  ,,    M.iu.  mK, 
Chromium  alloys,   Irm  alloys.    Nickel  alloys,    .\11,,U, 
rests,   Steel  tubing.   Auxiliary  power  plants,    leasibu 
ity  studies. 

A  ZS(X)  Ib/hr  carbon  steel  fiietube  type  auxiliary 
boiler  was  equipped  with  Inconel  tubes  to  determine 
the  feasibility  ti  Incunel  as  a  tube  material  fi   -m  the 
installation  and  fabrication  standpoint.   If  pr.Ktu.il, 
this  would  permit  utilizatitxi  of  the  superior  .   .1  ioskmi 
resistant  properties  and  probable  hxvet   set  .i.e  hie 
of  Inconel.    Bi>iler  performance  otnamei:  •aa:.  'he  Inc.  n  1 
tubes  was  esstaitially  the  same  as  that  widi  an  identi 
cal  all  carbon  steel  unit.   To  the  extent  deie:  inn.ible 
by  visual  inspection,   Inconel  appeals  to  Iv  a      insta^ 
tory  material  for  this  application.   Prcxedure  I    i    in 
stallatioii  of  these  tubes  in  a  ca:  ^.i;  ^uel  hoiUi   was 
established.  (Author) 


Ordnance,  Missiles,  and  Satellite  Vehicles 

SA.SA    N'^-'-  ri76        <.l.lKi  I 

Ami   s  Ri.  search  C   nt.  i  .    N'.itiiin.il  A.  lonantu--  .mJ 
S[vic.    Administi  hmh.    Mot!    it  l-'i    k1.   (  .ilit. 

ANAniiOM    ^ivn>   1)1     nil     ii  \ihi  inc;  moik^ns 

OF  VnM(  I  1  s  IN  M  K1N(^  Pl  ANI  V  \\{\  .\  PMC  )S  - 
PUFKI  '^.  i'^  Mut!a\  lolvik.  (KlhJ,  ^Jp.  11  i-fs. 
Ttvhnical  note  O    I  ^4^''. 


\'.^\  \r:-  u->r 


«.(! 


Ames  Research  Cent  I  !  ,   Naion.il   x^  i .  Mi.n.t  k  -  -uid 
S[\K-e    N  Imini^triti^'ii,    Mnttett   i'uki,    O.ilil. 

.\i"Mo^Pin  Kl    1  viKii.s  wrm  sp.\ci:ckai'I'  i.ii-r- 
DRAG  RA  iiMs  M(M>ri,\n,n  10  iiMir  ni-:ci-ki;RA 

TIONS,   bv    l.ioiHl   1   .    1  ''vx.    Jr.    (K  t  ('J,    2hp.   7  refs. 
Technical  note  D   1  4::". 


"y 


S  18 


DrdLM    II    '111  OPl  J  >l.tK)  a.-. 
:    4.  \    -  MM 


Committee  on  Aeronautical  ,ind  S;\iee  Science,-, 
United  St. lus  Sin.ite,    l-a^hu    Seveitt:  c  oiik^ress, 

SoCO.ld  S^■>,-^lol;. 

SUNNKO  slWOi:   lliOHl    PROORAM   Ol      1  HI-: 
NATION  \1     Ar:Ki  »N,\; '1  !(  s   .\Nn  SPAOI-;    ADMINISTRA- 
TION   PKi)ii;ois  M!-:kc;-k\,  oi-:mini,   and  apoli.o. 

Staff  I    (M.    4  s    p  f^,    J4^ip. 

DES{,;Kiri  OKs     'Spue  Iheiit,    •A.-iionaat.s,   Sfvice 
medicine,   sivu.   .,.p-.,les,    •s.uelliie  veMcie.--,    'B'.x^ster 
rnckcts,   I.  ,i.;.i:K    ,    lia.Mnc,   (  )rbiial  tliiil.l  jxitLs, 
Recovery,    '.sai.llit.    1  .' '-Jj-:vous  w^!-].  K\s. 


Order  from  i,,h     > 
D1.6/2:Py4 


Departnieiii     il   lV'tLr,-e,    \Va--l,i;ict.  ui,    D.    O. 
DOD  ANI)  N.\SA   I.    ini  .     PI  K  1    (  OS  1    sVS  ll-.MS  O!-- 
SIGN.    June  ^J,    14-', \    ^:e!^.     NAsA  Nf^^    IM)^'". 

nESCKiriUKS:  De'pai  in^eiii  >  >!  IVlens,,   •■\ei  onauues , 
•Military  research,    Ue.iiin,-,    *(  )pei  .1: ,.  m^  les^.neh, 
•Management  engineering,    ♦Economic-,    (..  '^i-, 
Handb(X)ks. 

The  l^foi  niance  1-a.i1  ;.nion  and  Re\  ie\s  Technique 
(PKRX)  Sy-^lein  1-  e.\i\ii,Jt.\i  ■■'  hki  n  p.  a  .tie  ihe  schedule 
anJ^ost  ^l.ii.i  .a'evkM  h\  v.iniiatiiii    .ir.d  ^i  iv  c-i  niiieni   man 
agemciit  to  idem  lis   ivcsi.[|i   .in^i  [n  i  M'-'- :  ii>'ut)k   ■- pot  s  . 
(.NASA  abstract) 


NASA  Nti--1(\M1        iu.5(J 


Goddan!  ^ixiv'e  1-lich!  (\ntei,    N'.'tionil  .\ei  on.uitics 
uvt  Sptv  c    A  J.iiiiiii  ■-;  t  II  loii,    OieinlxTt,    NUl. 
A   Mi    Midi)   ok     \lOIRAlkn     RIDCCINO    lllk.    SPIN 
KAIL   Ok     \    KOIAIINO    Sl\\i:k.OR Ak'l  ,    In   HeniA  j 
('■ornilK',    |i      iki  <>-,    lop.   4  lets.     i^Omieai 
note  n-I42(). 


NASA  N62- 16703       $().  SO 

Cj<Kidard  SpacL   Flight  Center,   National  Al  ronautics  and 
SpacL'  Administration,   GrL>hlxTt.   Md. 
RCTTATIONAL   DiXAV   OF   THE  SATHLITTF    1%0  FTA 

2  mm  TO  Till-:  earth's  magnetic  Fii:kix  in 

Raymond  H.    Wilson,    jr.     Oct  62.    I6p.    =>  n..fs.     TlcH- 
nieal  note  IV  1  464. 


Ak)-274  sh" 


S3. 60 


. Human  kngineering  kahs.  ,    Alx-rdetn  Proving  Ground, 
Md. 
A   PRi;i.lMINARV    lll'MAN    l-:NGINEk;RING   klVALl'A- 

noN  OF  hi:av>'  mortar  systi-;m  performance, 

In    Rotvrt  T.   Gschwind  and  Gary  k.   Horky.     [an  62, 
^^p.   Technical  memo.    3-62. 

nk;SCRIPTORS:  Human  engineering.    *Fire  control. 
•Mortars,    .Ammunition,   Handling.   Training.   Target 
angle,   Taiget  plottei  s.    Range  finding.    Achievement 

te  sts. 

.\  field  investigation  was  conducted  at  F~t.   Benning, 
Ck'orgia.   to  measui  e   the'  terminal  accuracy  of  the'  heavy 
moitar  s\stem  with  all  aspects  of  field  operation  in- 
elude'd.     Twenty "Se'ven  officer  students  performed  the 
fk  Id  t^st  phase'  of  training  at  the  completion  of  a  k.  s. 
Arms  lnfantr\  School  course-  in  he'av\   mortars.     The  \ 
pe  rforme-d  forward  ohsei  vation,    fire  directie)n  ceiitei" 
ojxaation,   nu)rtar  kning,   and  ammunition  hanelling  dur- 
ing se  veial  tspes  of  t\pical  mortar  missions.     The  ac- 
eiii  ac\  and  numtxr  of  rounds  used  were   recorded  for 
22  missions.     The  mean  number  of  rounds  to  achie  v". 
file'  foi'  effect  was  S.  k   with  an  associated  average  de- 
viation from  the'  target  of  4.  4  percent  of  the  ohserver- 
targe't  range.     Howevea',   there  were  definite  differences 
in  results  for  different  types  of  missions.     (.Author) 


NA.SA  N62-  1636.S       $1.  N) 

|et  Piopulsion  Lab.,   C^lif.    Inst,   of  Tech.  ,  Pasadena. 
Nl  CLEAR    ELECTRIC   SPACECRAFT   FOR    LT\- 
.MANNEt)  PLANETARY   AND  INTERPLANETARY 
MLSSIONS,    by  Dwam  F.    Spencer,    Leonardo.    Jaffe  and 
others.     Rept.   on.  Contract  NAS7  -  KKJ.    2.S  Apr  62,    I5p. 
.]  lefs.     leehnical  lepi.    no.    32-2SL 

NA.SA  N62-  163~()       $3.  H) 

[et  Piopulsion  Lab.,   Calif.   Inst,   of  Tech.  ,  Pasadena. 
SClI{NriFIC   EXPERIMENTS  FOR   MARINER  R-1  AND 
R-2,    c\l.   bv  R.   C.    Wvckoff.     Rept.   on  Contract 
NAS"-1CX3.    LS  July  62,   38p.   42  refs.    Technical  rept. 
no.    32-31.5. 


NASA  N62-  1445^       $13.50 

[e-t  I'^iDpulsion  Lab.,    Calif.    Inst,   of   Tech.  ,    Pasadena. 
SPACE  PROGRAMS   SUMMARY   NO.   37- 15,    VOL- 
L'Ml-:   IV,    SLTPORITNG   RESEARCH  AND  ADVANCED 
D1;\'F:L0PMEN  I.    Rept.   on  Contract  NAS7-1(X). 
,^^0  June  62,    19Sp.   JPI.-.SPS-37- 15,    Vol.    IV,  NP-11962. 


s  iv 


NASA  N62- 16360       $7.  N) 

jet  Propulsion  Lob.,    Calif.    Inst.     )f    I  l\  ;.    .   Tjs.i'.i;   i. 
SFACt:   PROGRAMS  SJ.  NtM^KV  M       T    l^,    Vu'i  .  \!1    VI 
SPACE   EXPLORAIION    PRCX.KAMs   ASH   SPA(  \-    st  1 
ENCES.     Rc-pt.    for  1  .\!av    I   Al,^  ^J  t  t     rt:  j.'  SAS7-1UU 
)1   Aug  62,    ^  \p.     1  :  ct\  . 


.SA.SA  St>2    IT4       $1.  J^ 

Langlcy  Ri.-scdri.ti  (cmc;,    Vhif'Mi.iI   ■Vcr'mautics  and 
Space  Adininiscraiiiiii,    LaiigUA   SJar.oii,    V'a. 
ERECTABLE   YACl    IMSK    A.N  I  1;NNAS   f  ( iR    sP\(   H- 
VEHICLE  APPl.lCA  nUNS,   bv    Aiiiiar:  1  ,    c  :   .sm;;    uid 
Melvin  C.   Gilreach.    (Xt  bl,    4.ip.    4i(.-t\.     UvM^itai 
note  D-1401. 


NASA  N62-I6:'ll        SI.  ^^ 

Langley  Roeaich  Cciut--:  ,    Na:n'i:m  .\ci   "tiautics  and 
Space  Administraux;,    1  a:;|;lcy  Station,    Va. 
FIXED-BASE-SlMll.A  H)K    Sir[A'   ( )F-    Pl[('IF-rK''N 
TRIES  INTO  IME   F-;AR  HI  S   AIMOSP^IKHK    Fmr    A 

c:aps(.te-type  vhhici.e  at  pahaf^oi  k  '.-f.i  (Kin 

by  Jtihn  W.    Young  and  Walt t-i    R.    R;ss(.li.    (<'  ^J,    >  n^ 
H  refs.    Technical  ru<e  [>   14"^. 


SASA  N62-  16:^(11 


%i. 


Langley  Research  (,'crrct,    Nat:  ii-al 
Space  Admmistrat.«)»i,    1  aii^lc   Star 


.\L-r  inautics  and 

ir..    Va. 


FIXED-BASE-SlNtL  I  Jl  lOR    S'l'.m    OF-     Hif     AHlllIV 
OF   A   PILOT   TO  PERFOR.M    s<)F   I    ;  .NAR  I  ANIHV.N 
by  M.   J.   Queijo,    G.    Kiitib^iil  M.  wc: ,    J:.,    .i:..:  Mci  m.    ^. 
Fletcher.    (Xi  (^2,    rt'-^p.    \":cl-..     lL.\r;:;..ai     ■■ic'.)    14^4. 


AI)-2HU  ^2  SI.  W) 

Malaker  Lab8. ,   Inc.,   Mouiicai.i.-,i  k.-,   N.   [. 
DtTERVtlNlNC  A    VIETFiO!)    lO   ISHmi'I     IlihlVlt-.K 
ACTION   OF    ALKALI   PER("FIL()R.\'I  !•    AND  WMKR, 
by  C.  J.   Anderson  and  R.    IX-l  C.roH.so.    Proj^ro.ss  rrpt. 
no.    4,    I  May- V)  Sop  ^1,     ■>n  C'oiur.iL-t  DA    ii  -  )^<J-(  i'< ;  i- 
\2)i)2.   (N611  1^.    Rc-p-.    no.   CM   l(i6-^. 

DESCRIPTORS     •PvrocectinK>,    •(  alci.tTi  .  oith>>.i;k1.s, 
•Nitrates,   Powders,    Water,    Kbs  irptm:;,    liiMhiti' m;, 
[>ihydration,    •Coatiiikjs,    'Carhoiarcs,   CarNM-    h  )\:  k, 
Carbon  compounds,   ,VU>n.>\i.les,    [|yJr'>gt;!  . .    nfn  ■  ..-..Is, 
Fluorides,   Perchlorates. 

Simples  of  calcium  nitrite   acpj  treiteJ    it  t  -mpx-rat  ,  ,•   " 
jp  to  2CHf^  C  with  ga.scou.s   reactants  K'(  ',   i ''  i  ,    iiJ  MF  ) 
at  pressures  up  to  KX)  pni.    In  these  te.-.ts,    t'x-  pnA  v-r 
was  in  a  small  boat  during  tfie  treatment.     I  '.j  rea^tiwn 
was  not  uniform  and  there  t)cc.irrev!  some  cak.;ig  ir  fe 
higher  temperatures.    Vet,   tliere  v^as  ni'  signific.int 
difference  in  the  hvgrt>scopicitv   if  rhf  re-^L.lt^l,i  p<rA.)LT-> 
Chemical  analysis  of  tht-  powv.ler  indic.iteLt  tJiat  caKi  •';<, 
carbonate  was  formed   is  a  result  of  the  carbon   ircnVK 
ide  and  carbon  dioxid  •  reactions  ^ith  ttie  nitrite.     \li 
of  the  treated  samples  were  sluhtly  Ivttei   th<ui  t^ie 
untreated.    It  was  obwerveJ  t!wu  Jurnik;  rtx.-  testinji    'f 
the  various  pt^wdt-rs  for  ^atei   pUK  ,p,   tfK-  Aei^ht  n- 
crease  per  unit  weight  of  poA^ki   varieJ  aui;  sample 
weight.    .Attempts  to  correct  t'le   Aei^^t't  mere  ise  ti '    ,  ut 


sjrnpL-  weigtit,   assuming  a  surface  or  a  homogeneous 

:e-KCi  Ml,    Aeie  ..nsati.-,facti  i  r  \  .    (\.,thor) 


A  I    1102        sy.6o 

N  I  .  il  Ordn.i  ■;.  .    !    ih.  ,    Whr     (^i.u.    M,!. 
>fii.A  K    WAVl     iHUh  H  .t<  \rH1  ,    :r,   1.    I   .    M.uilton,    [r. 
and  E.    R.   Walthall.    Rep<.    t.  ;    1     h   Miv   --,     m  ( )jx  r 
ation  Teapot.    l.S  May  S8,   accla>-ilut!  J(  i  s<  p  N).     1  1  2p. 
2.'S  refs. 


AD- 280  68.i       $l.bO 

N.i.i,    A  I  .iji<  >r.  >    I  .lb.  ,    1  Vifw,;;  (.:>,    \'.i. 
.V  \!.M.\K\    (  )F-     MKKIIK    M  Kl  (    IIKAI     FIRING 
Tl.^is    IN     ill!     i   ;i,    '     \\\)   [)[i,   -i   (  I  AS.S   SiilPS 
by  I.    1.    AaKh,    Ji  .    M.ivfJ,    1  ■^i>.    1  ■.  ;  el  s .    NWl.iept. 
no.    i.-sltj. 


Dl-s<   KIt'K  |H^    ^J    i'v, 
Sllc  D-.  "jsLc;  .1,    b>-"-.'^:e: 
cles.  Guided  missile 
rxunage  control. 


TERRIER  structural  firir.»;  (bi.ist)  -eMs  r.ave  bevn  con 
ducted  in  the  CLG   f^.    ~,    anJ  ^    i;.J  Dl  (.,   h  through  1> 
guided  missile  sh;p- .     P.:c  ics-  -^   ac:  e  ^  i  mkIih.  led  to  m  - 
vestlgate  the  adL'<i'..K  ;     «(   t;;e  jn  .  >(ei  t :.  ii;  l^i     rilRRiKR 
launching  systL-i;    ,vis.'i',nei    ikja.nst  blast  eflcxts  aw^]  to 
determine  the  ettix;s  .  ^i  :;,e  txxisfL-i   blast  ^  hi  the  ship  s 
structure.     P.ere  .\  is  nomaiu    st:    ,^;..;ai  JeticieiKv 
observei*  .lui  iiig  ihe  conduct  ■ '(  .i::',    sti   ,i.t..i,il  tiling 
tes;^.    .^  summary  of  the  ships  :cstL-v.:,    .'.a  :i,ik;i-  mcuiied, 
recommendatu»is,   and  aLtions  on  rcvommeinlations  ;s 
included  in  this  rep«>rf.   (Auth<^r) 


Sanitafion  and  Safety  Engineering 


,,le-.I    ; 

■i^^iles,     \, 
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ila-.', 

lia/a:    Is,     • 
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i    J'^4 


A  It-  r  vlh-t    \  tse",  i!,    \.    'i  . 

•i<\Nsh-:\'i    iiif-;KMAi    si  iu-:ssi-;s  in  ccn  rci^-is, 

r\:''I     !!,    ^^    M.    I.    I'.i-^.i.il,    I.    t..    /  aci  ^l    i  ikI  others. 
Miv    'J,     Utp.     in  r   -f-..     I    -.'-Muil    r,,.pt.    'AA'I  -KR-62l)h. 

DESt  KIIM  MRS     •{  ,  .!i  tvi!  [■■i.-.,    •  1 'K! 'ii. 1 1  •tresses. 
Transient,     I'».-:'i;al  e».}vi,i->i.  m^,     1  eriip.TatvWe, 
Numeric. I !    ruiK-i-s,    st  n-----t--,. 

\  ^t     .''.    A.i.,  -Tui  k-  '« '  -k-ii-i  ••line  !■   ■  tc'ifXT.iture  fiekl 
1  :.'  '■i«.-r"vil  -^Cn-.->-  Jist  t  ibi.tp'n  m    i  k;im  tnlx.-  (circular 
.'Uilli'.^  cvUniCr)    i-..-i,nie.!,    fur    sinipluits,    to  K-  infiii- 
iteK   loii,^.     I  '<•  retri[X'ratnre  f  .nction  v^as  assumed  to 
'   IV  ■    ixi.ii    eul  .nikinlar   s^iritivt  r\  ai-i^!  tlierefore  was  ^le- 
p.-n.jL-nt    MJ'v     .[»!!,   ri.!i  li  .list.mci.'  n  i,!  ti:;ie.     The  initial 
and  boundii  r\   con.'itions   .vere  -  >  c  >nst  rnctL-J  as  ro 
clox/K    ippn 'vi  mat;,-  [\>^^c  .-ik  oi.ntr  n.'il  Jurin^  the  re' - 
peate  :  fi:in^,    'f    i  c  ■■■'■.     Ml    j.iintirie.-^  are  in  dimensio.i- 
le-.--  r-T'n.      I  n<.'    !i  !'x.-n.sio,il(.-ss  te 'njie  ratn  re  field  and 
"HT'-ial  -^ttes,-^  ,'i --f  I  ilxition   A(.- r<.'  .letermined  In  infinite 
-•■'-■-  f'  "  '■'.     N    "le  t  ic  1 1  i\--.i.it,-^  Aei'L-  obtaiix'd  for  a 
tvpiv  il  -M-i    'f   .  li    :  -~    if  r'H-  p.irtTTrieter-^    n\olved,    hv  the 
.-■    'f    i:IHM'^'    'i  .nt.il  coiiipi.ti  r .    (\.ithor)    (?-'ecals() 


S  20 


W' 


SI.  Ml 


Arm\  "^icn.il  (Rescaich  ,in.t  IV  ■.  i  lopi-rn  iv   I..ib.  |  I  or-t 

Monti'  HI'  •'.,    N.    1. 
I.VAI.I    \!IiiN    1  >1       \    'MCIt  )1  (KilCAl     HI  1  I  Nsi 
WAKNINt,    sys  i  1  M  (!'!<(  )|l  C  I    CI  ()( 'I  WRS  I),    bv 
T.   h.    V'  ':ik'  :^.     ':<■  p' .    h't    1  t  h   Mav  '^^,    on  ()p<.r,i'ion 
TcafK>i.     c     \.)j;  >",    Jl  .  la-~-.ilicJ  24  No\  M.     1  4p. 
S  rcfs. 


H'A    s\    CJg 


[Hanford  Afotnu   Pfi^lKts  Opet.ition]  Hichland,  WasI 
.\  LIC'I  in  NI  I  Kix-.I-.N    I  l-A'l-:i     C()NrRC)LLF-:R,    bv 
\.J.    M\(.i  s  .1    ,;  1  .(   .    ;  );ivLiipoin .     Kept,    ill!  Contract 
Al(4^   1)   1  ^^o.    [i^vr-ij  ;p. 


AD- 278  7'^n  rept  ice>! 
Meci-aiu 


Struct  ma 

\  .-tin. 

\\\i  ^  si^  ( M 

l-itDTSL'N  \MI 
Lymon  C.    !\    _■- 
Contract  n.\  4>' 
DASA  1 268. 


Kl'SlM  I\' 


Ml 


'Lex. is 


s'l  '"  'CI  '  -HW     !nMA("l-;    F  ROM  THI-: 
\  1     "II  (  \    l!\\\  \!1,   bv  HjJson  Matlock, 

-,    aiKl  R.iK-'  !^.    M.itlock.    I^ept.    o.i 
146-\Z-;!J-.    M.ii    (2,    140p.    IS  rcf.-s. 

I 


DESCRIPTORS-   ♦Ocean  wave >,    •tCikiinv;^,    •\S  iter 
*aves,   *r)isasters,  Structure.-,    M.nhemacic  il  .in.iK.- 
Urban  area.s,   Hawaii,   Vulnei  .dn  li!\ ,   F'li>od.-s. 


-  laiu:  of  I  la\i,aii  after 
^Mniace.     IIk'  pr.iK'ij\il 


A  study  was  made  of  Hilo  on  the 
the  tsunami  of  1^60  to  survev  tin. 
Items  studied  were  tlie  general  \i,,ive  c!  at  ictei  i.-tic-  .inJ 
the  structural  damage  ca..-e.l  b\  tv    .".axes.    I  lie  piftion 
of  the'  survey  which  pjrtameJ  to  oh.-ihmc  effect.-  i.-  re- 
ported.   Included  are  studies  of  height  ot  wave,  str^.ct.ira 
Jamage  caused  by  tlie  wave,  and  ttiL'  piessnrL.-  on  struc- 
tures from  the  force  of  tlie  wavt.'.    !•■     velocit\  of  the 
wave  was  estimated  by  three  different  nurho.l^.    Rea-on- 
able  agreement  was  noted  among  the  tiin-e  nutno.is.     I  he 
damage  caused  by  ttK'  tsunami  is  discussed  m  -(Mik- 
djtail  together  with  the  various  condition-  \C  ici   affecte.: 
the  djgree  of  damage.    .Analv.-c^  of  ^evern!  strnctural 
elements  are  presented  an.c.  conclusions  aii^:  rec^)niineiid 
ations  are  formulated.    (Author) 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 

AD  2S|    \0h       $1.  10 

National  Rail  V  Products  Corp.      f:i    r.nw     111 
If^KADIATION  OF    FKi:SH   FRLliv     \\   i   \i  f;|    i-m^i  is 
AND  DAIRY    PRODUCTS,    bv  W.    I   .    Mock.    R    pt     n,'     4 
fPinal).   ^  IVc  .=>«-H  IXc  61.     [l^M|~p.    liC   no.   S   TSii. 


DESCRIPTORS:  •Food.   •Preservation,   Fruits,   Vege- 
tables,  Milk,    Eggs,    •Radiation  effect. 

StudiLS  on  irradiation  of  several  food  products  w ,  re 
started,    but  because  of  unfavorable  flavor  charactens- 
iic-  developed  by  the  irradiation,    the  programs  wc-rc  not 
conimuL-J.     Dried  whey  of  varying  liacterial  counts  n  - 
((Ciied  dosages  between  0.8  and  1.6  mcgarads  to  reduce 
the  count  to  "kss  than  10"  per  gram.     Irradiation  of  the 
\\Ik\  cvlh  up  to  CO  inegarads  produced  no  detrimental 
flavoi    in  whitL'  sauce  prepared  from  the  whe\'.     Straw - 
K  I  i-\  preserves  m  covered  glass  jars  were  surface  ir- 
ladiatL-d  in  doses  up  to  1.0  megarad.     A  decrease  in 
fnold  count  was  evident  and  no  irradiation  odor  was  pi-o- 
duced  but  bleaching  and  flavor  loss  ex'curred  at  the   sur- 
tace.     Raw  whole  milk  was  irradiated  at  several  dosage 
le  vels  and  found  to  have  a  flavor  of  burnt  feathers  and 
lancidity.     (Author) 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 


IX    ^"-4-146       $4.60 

General  Electric  Co.  ,    Cincinnati,    Ofiio. 
IIVDRODYNAMIC  AND  HYDROSTATIC   LUBRlCAl  LD 
BEARINGS  WITH   PARTICL'LAR   REFERENCE  TO  AlK 
BEARINGS,  -A   BIBLIOGRAPHY,   by  M.  A.  Koender'^. 
Reix.   on  Contract  A  r(ll-l)-171.    2,5  Apr  ,57,    4,3p. 
si.^  refs. 


Engines  and  Propulsion  Systems 


NASA  N62-  142M        $1.  10 

l-;ieetio-Optical  S\  Ntenis,    Inc.,    Pasadena,    Calif. 
CONDENSER   HEAP   REJECTION   SYSTEMS,    by  Lance 
Mays.    Monthh  proi;ress  ie[it.    1  June-1  juK  M,   em 
Contract  NAS7-11.     Id  Juh  M,    lOp.    1  ref 
l-:OS- 158S-.ML-S. 


X'   '->------ 1      SI.  Ni 

Cr<.iHial  Electric  Co.  .    (^iiieinnati .    Ohio. 
AIRCRAFT  RI:ACT0R   CONTROL  SYSTI-:,M  APPLICABLE 
It)    ICRI*)|I-.T    AND   TLRI«)PR01'   P0WI-:R    PLANTS     hv 
C.    1  .    C^H-k.i.      Rept.   oiiConttact   Ai"(ll     1)    I"!. 
L*  Jills    sS,    de-classifi-.d   I  5  June  61.    14p. 


I 
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APfX    "iOf^ 


S  \.  {*) 


Hi  a;    i  :<  wm  1  :<    <\  \ri()<<  f  \P!   'i\r  NT  NO.  ;\ 

bv  i  .   (       1,1  111.    (    Miipii.h«.n.->iv«.  tcchiucal  rcpt. , 


G<-  lU  :  II  i  I  ^  ■  I  U 
Pl«,pi,,-l  ;;  U:  'C' 
1^    Killi    ^-',     Jti^U' 


xr    Vir  Cvt  !•    Aircraft  Nuckar 


\  id  1-1)171, 


\\<,  \  \^ J  !^- :m 


$2.  (¥1 


I    -Ai~    ■!    -    ir.h  Ccntur.   National  Aeronautics  and 

s^\K       \ 'I'    .-rration.  Clt-vcland.  Ohio 
vjl  Mi  tU(    VI     ^i)\  I-nON  OF   TWO-niMl-NSIONAL 
hX)|sS(,\    f     I    \  n   i\:  T}U-:ORY    ANH  APPLICATION  TO 
Mil    !  •<(  IS  '  \](     1.   \-|;nGINF   ANAl.Y'^If;.  by  Vladimir 
Hanua  jiKi  1  J-A  1- _:    \.    KichUy.     0«.t  62,   82p.    li  rtfs, 
IVchnical  note  0-1323. 


SAs  \    \6 J     iM«N 


*:-    '<     •.     1- 


( 


Sin 


'111  Aeronautics  and 
S[\i,       \  ■'■  i.iist!  ati')n,   C'l'-v  iarid.  Ohio. 
PI  KinM\!\NCH  OF  SFVKRAl.  CAST  NICKl- l.-BASF 
Al.lu>s    \s    P  Hi^MFT-HNGINF   Bl'CKFT  MATF- 
RlAl  N    \;     I'^^i''!  ,    by  James  R.   Johnston.  Charles  A. 
r,vot>i,i»      111  I'lfin  H.  Sinclair.    Sep  62,    )7p.    11  refs. 
Fci.  rinu   1 .    1.  >r     :  i-  1  ^  1  ■<. 


NA^A   \'^  J 


S13.00 


M.ii  (j,.  11  ,:!  C'li  p.  ,    \ai:  Njvs^    Calif. 
PYRol  N  lU     v,K\t'li;;  ;•     ■<'  k  ^ET  THRUST  CHAMBER 
DtVl.l  UP\!1-.N  1  .    ;>.  J.   U.    ^    iiipliell,    M.    D.   Carey, 
and  (.  .    ; ).    ^-H.^K-.   Final  :.iH.    ">  June  61  -  7  June  62, 
on  (.     i.i;  ..     \A^^    M.     U  July  62rS^>p.    160  refs.  Rept. 


MATERIALS 


An  :' 


These  studies  indicate  tti.ir  rti.  ^.>n,  ■  pi  .>t  .lis|K)sabk 
clothmg  and  shelter  is  woi  thwhile,  esixciailv  m  in- 
stances where  it  is  impractical  to  provide  the  -..  i  vi^ 
necessary  to  launder  and  repair  textile  apparel. 


AD- 280  732      $1.60 

Naval  Supply  Research  and  Development  Facility. 

Bavonne.   N.   J. 
DEVELOPMENT  OF   PERMEABLE   FABRICS    iniv   |i. 
DROCEN   PEROXIDE   FUEL  HANDLERS"  CLOMIIm 
PHASE   II:  FABRIC   DEVI-LOPMENT  AND  FIMMIIm: 
by  Jack  .Nainui  .     Feb62,    I'^p.   3  refs.    C'lothiii>;   i        \< 
tile  Division  rept.   no.   S7. 

DESCRIPIORS:  Textiles.   •Synthetic  fibers     n. -^ign 
Finishes.  Permeability,  Physical  properties.   Fuels. 
Hydrogen  compounds.   Peroxides.   Protective  cli'tlnn^ 
Textiles.    •CU)thing 

A  program  was  initiated  to  develop  permeable  fabrics 
suitable  for  hvdrogen  peroxide  fuel  handlers'  clothing. 
This  rc-port  deals  with  the  development  and  laUu  u    ■  \ 
(.valuation  of  four  experimental  fabrics  of  Dvni  I    ukI 
Verel.   fibers  which  are  inherenth  fire  retardaiit       rt;\- 
ical  fabric  parameters  were  tested  to  deti.  i  innu   which 
of  the  candidate  fabrics  would  provide  b<.st  ,ill  au>und 
p«.  rformance.      I'he  fabrics  were  treated  commercially 
with  Ph<:)botex  FTA.  a  repellent  which,   when  applied  to 
,)vnel  and  Verel.   had  been  found  to  be  both  companble 
with  hydrogen  peroxide  and  durable  to  laundering. 
(Author) 


Adhesives  and  Sealants 


PB    LSI)  132    S3. 60 

Materia!  !    i:  .  ,   '■    -^  'i   '■■'   \.i.  il  n^  ip\.i  •  :,  HiookUi. 
DESIGN   man;  Al.   u.\   .-\i)\r.:^\\'     lUJNDI.h  Cil    \ss 
REINFORCE!")  Pl^STlC  JCP-'l  n.   Progress  rept.    ■^. 
13  June  58,    Up.    1    ib.  Project  .5M6-1. 

DESCRIPTORS:    •Adhesives,   •Bonding,   •(.!  .    -^i-:   k-, 
laminated  glass,    Tli-tics,   Epo.xy  resins,    *Keui 
forcing  material.-.,    'b  .iJi.-d  joints.  Fatigue  (Meclmiu^), 
Military  requirements. 


li['i         V,:  I'M.T  i"t.      I'>c.      'Ctmhridg^.    .\!a.-«>.  ] 
iMSltis  \HI  t     ili>n.|\^,    \\   )  MII:LTERS:  MATERIAI,S,    (^o,j.„jg. 

DhSKA      VM.  [    XU<1(    VM.-N    liCHNIQl'ES.     Rept  characteristics  of  glass  reinforced  plastics  aft.vt ,,. 

no.    J(ln-a,).    ^^pM)->^-,^l     .n  r'onr  -  act  DA  1*^- 1  2^-        ,,„nt  desiizn 
qiT^-l^N.     ;v.   M,    ^-.     <.  PC.    „...    r    ^J^W  Butt  joints 

I^p  joints 

Scarf  joints 

Right  angled  joints 

Rod  and  tubular  joints 


DE.S(  i<ir  "  )K^  \.':i-  ;  '  '!. 
•Sh-  .1.1-  >•  -:^!!  Mr  ■  i 
Str    ---^    -^ .    '     a-;!Miir',   -t.uli'. 


•(.-iottimg.    •  Tents, 
•Papei  .   •Disposal, 


Combination  joints 

pm  in.ition  aiul  rtMiiforccnient  of  CKP  jcjints  with  vvct 

laviip> 
',>riiii;  'it  stu-iiiith  of  jJIk'Sivi'  Ixuvk-d  C.KP  iOliit-S 


PB  In^   l.U     j.1.  U) 

\h;-)iil  I  .ih.  ,    \vu  \<>ry   Wiv.il  Shipyard,   Brooklvii. 
\sl  K'  ("HON    MAWAl.    lOK    A  Di  ItiSl  VI",.S    1- ( )IM",I  .A.SS 
.    !\1  (  iKCI-;n  I'l.XS!  ICS.   Procix'ss  rept.    h.    !(-Jaii  Ss, 
.'-p.    1  ah.    Pr-OK'Pt    Sf^lh-  I. 

DBS^  KIPI  f  IRS  •AdtuM\os,    •Hoiidiiic,    *Clas.s  tL'xtik'.^, 

Plastu.^,    tvp>'\\  !i.-si!i>,    •  Kciiifoii,iiig  materials, 

•Bt.)iKl.'d  joint. s,  I  atii;uc  (Nk'^li.inu  ,■-),    1  lierinosetling 

resins.  I 


I  (inlL'iitS' 

Glass  i\  1  nfi  u\  (,-,1  pla--tu.-- 

^dh.?sivi's  ti"    i;las>   uaat' nwd  plastics 

B>iKlini:  r,'i.-Paujuos 

"•     p    ■  M.-^   ,it     ljhi'.--ivr.- 
I  «.-!Ka  a  1  I  itoi  matioa 


Ceramics  and  Refractories 


UCRL-6Q37       $L6() 


LawrenC'     '<i';i-i'i    l.ii,      I',    >  it  ( '  i!  ;fo:  aia     Li\    'mo!t_ 
CHARACl'l  i^L-^vrU'V   ('!■    L(  UN     I!  MPhKAITKf    p-MI, 
I'RES    1\    MMCini      (OAIINC.^      hsCr-ialdl'.    Hvnd,  is, 
Ript.  on  C'ontract  A    ~ 'o-      i^    ^^     s  |  i  i    t^2     lip 
■  r.fs. 


"^in  11794  Sl.fiH 

l-os  .\i  mi.  I-  s>  1,  ir  :tu    I    i|i.  ,    \.    M,  y. 

\  COMPX"' is( '\  M!     iiii    INI  K  I   ( ;  \s  1  rsioN  wn 
VArui'M  t  \  !  i.'  \(  i  i(  i\  Ml  !  lions  I  ( )K   nil    ni  ii  k 

"!\  \  '  h  -S    (  i|      I  i\^  (  J   \    I\    '■.  II   K  \(  •  1  (  )\{\    Ml    I  AI.S. 
■■■  .\!.t » ii  1 1  v!  I  .    Sin  r  li  a  iki  (  I  U  lai  i\ .    \S  a'  k  t  hu  i  \ .     1  ^i. 
l")  rets.     I.,\1H      K^^. 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


NASA  N62- 16292       $1.25 

Lewis   Research  C^enter,    National  Aeronautics  an, 

Stiace  Administ ration,   Cleveland,   Ohio. 
El-FECr  OF   NINE   LL^BRICANTS  ON   ROLLlNG-C;ON- 
lACT  FATIGUE   LIFE,   by  Erwin  V.   Zareisky, 
William  J.    Anderson,   and  Richard  J.    Parker.   (Xi  '  i. 
42p.    32  refs.    rechnieal  nue  D-1404. 


,\ASA   N62-16l()l        Sl.tMJ 

Lewis  Research  Ct.nt<- r,   National  .•\eronautics  and 
SpacL   Administration,   Cleveland,   Ohio. 
VAl^JRIZATION    RATi:S   OF    I    DIANOL  SPRAN  S   1\    A 
("OMBl'STOR   WITH    LCnV-FRI-.(  H'liNCY    FU'CTI  ,\ 
noNS  OF   COMBl'SnON-GAS   PRLSSLRP:,    hv   Roix  ;  t 
I").    Ingilx).     Oct  62,    5Sp.    S  refs.     Technical  note  n- 1  4! 


MATHEMATICS 


An- 270  693    $5.60 

Adelphi  Coll.   [Garden  City,   N.  Y.  ] 
A   NECESSARY   AND  SUFFICIENT  CONDITION  FOR 
STABILITY   OF   lOIFFERENCE  SCHEMES  FOR  SECOND- 
ORDER  INITIAL  VALUE  PROBLEMS,  by  Mary  Loui.se 
Buchanan,    Rept.  on  Contract  Nonr-3360(01).  Feb  62, 
5Hp.   7  refs.   AGM  rept.   no.    104. 

DESCRIPTORS:    •Operators  (Mathematics),   *Partial 
differential  equations.   Matrix  algebra,   *Difference' 
ecjuaiions.  Complex  numbers,  Functions,  Operatio.i  il 
calculus.  Stability. 

This  piper  is  concerned  with  the  stability  of  difference- 
schemes  for  second  order  initial  value  problems,  \m'  : 
constant  cexifficients. 


Tin    1  1()S4       $1.  10 

Knolls  Aioniic  Power  Lab.,    Sslienectady,    N.    \. 
A    REMARK   ON    PHE   PROPAGA  DON  OF    liRROR,    b. 
.M.    Halperm.    [1961]  6p. 


Tin    ls7H0       $1.  10 

S.iiidia  Corp. ,    Albuquei'que,    N.    Mex. 
IH1-:   PRECOMPILER  -  A   PROGRAM  WHICH   WILL  AL 
LOW  ARBITRARY  ARl  DlME'riC   MODES  IN    FOR  IRAN 
PRCXZIRAMS,   by  C.    M.    Williams.   Rept.   on  Contract 
Ar(29-l)-789.    8  May  62,   5p.   SC:iX;-2673. 
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MECHANICS 

NASA  N62- 15876      $6.6<) 

C<.H)physics  Corp     ot  Anic-ric^i,   Rc-dtcrJ,  Nfi--- 
DEVELOPMENT   OF   t:()l.l)  CA  IHODt    lOM/.AIloN 
GALIGES   FOR   THE   MEASLREMEN'l    OF    [  UV,    PK^,^- 
SL'RES,   by  W.  S     Krcisman  Jnd  R.   H^T-?<y.    KcfK  .     -n 
Contract  NAS5-27U.    S.ivM,   fi«p     I5ict^.    G<.  A    Ic^i- 
nical  rt'pt.  61  -18-N. 

NASA  N62- 15877       S-s    10 

Gcoptiy5*ics  Corp     .rf  Anur  :cj  ,   Btxltur J,   Nf.i-- 
VACl'lIM  GAl'GE   c:a[  IBKAIION   SYSrhM,   :h 
W     S.  Kreisman.    Rcpt .   .>n  C-Ttr-ur  NASS- J^d 
Dec  61,   H.Jp.   i^  refs.    (X'A    rfchnic<il  rt-pr.   (^l-i'J-s. 

NASA  N62-162«?5       S0.7S 

Lc^vis  Research  C't-ntL-r  ,    S.iri  -nal    \ir  uiautlcs  and 
Space  Administration.   (.'k"«  t.la;K'. ,   (  Xn    . 

optk:ai.  roR(:rHMhrhK  for  fuoH  koi  mional 

SPEEDS,   bv  Alois  Krsek,   jr.    i:id  M.ii'.  i:;   I  ufermann. 
(X:t  62,    23p.    I  ret      Icchiiuai    i,*.     )-Uv. 


AD-27Q  125    S3.  6(") 

[.iK'kheed  Aircraft  Corp. ,   Sannvvalc,   Ciht. 
CI'RVATl'RE   OF    AN   l.NTf-.RNAIJ  V    PRtuSs    Kl/ED 
CIRCriJVR   CYLINI^RICAI.    MHMBKANK   I'NDFR   PCRK 
BENDING,   by  W.    K.    Iati.-,mafi.    H.'p'.   ■  m  !nf latihl-.-  ^pace 
Structures.    Jan  62,    Up.    4  ref>.    Kept.     lo.    ^  s«  i   hj   4. 

DESCRIPTORS-    "Membranas,    'Cvlndrual  t^Klies, 
Scr  jcture8,   Pressure,    ({lasticity.   Stresses,    iVflecn  i:\ 
l.t>ad  distribution.   Buckling,   Pressuri/ed  cabin-,, 
fixpjrimental  data.  Tables,    Mechanical  pr-'p^rtier,. 

A  ttieoretical  and  e\perirrx.'ntal  study  r-is  bt>en  pertMmt.^ 
to  .letermine  the  moment    curvature   relatbrn  fur    in  m- 
ternallv  pressurized  circular  cslindncal  membratie. 
The  thickness  of  the  membrane  is  such  that  trie  Aall  ca;i 
not  support  compressive  stres.-^  .-^o  t:.at  the  ttei  t  L-tu  a  1 
moment -curvature  c.rve  b<.-ci>mcs    i  ';'.Ii:iear  Aticn  t:k.- 
bending  stress  exceeds  r',v  kHiK'itadi  lal  ;-iressure  stress. 
Hxperimental  data  .reiierall'v  tend  t"  .''utirm  t^ie  th.'oret 
ical  results,  aUhoi.,g.*i  pn.inat.iie  t«.CKii:^  lo  observed  at 
trie  lower  values  of  intenial  :m ■-■■>-  .•        '  v.ithor^ 

O;  Jei    f!i»ii  GP()  S^.  '~^"  v-< 
.1  Jin.  I5:ACR-6S 

(  rttice  of  Naval  Resear^r.,    'A  ast..  I'C' >n,    D.    C. 
SYMPOSILM  ON    .NAVAL   HYDRODN  NAMICS  [NO.    M- 
HIGH-PERFORMANCE   SHIPS,     SPONSOR  FI1  RN     'Tit 
OFFICE  OF   NAVAl     RESEARCH   AND    ITlf-  NlIfllH 
LANDS  *11P  WODIA.   BASIN.    Sl-.ri  E.MBf-R   1^    -•2,    !  ^^^ ', 
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tarbuleat  heating  conditu.a.s.     I'liis  pipjr  evaluates  the 
theory  by  using  data  that  ^sas  o'n.nned  trom  a  full  scale 
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naterial  tliat  recondeMises  cp.  tin.'  csliiKltM"  agree  with  the 
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tnat-ttx?  ablation  of    luart.-  .aulei-  b.>t.';  lamiiur  aid  tur- 
bulent heating  is  -veil  understo<.>d.    (.Author) 
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nose  and  trailing-edge  flaps  and  it  was  found  that  in  the 
range  -8°  0  ,  there  were  large  changes  in  all  the 

derivatives.    The  damping  in  pitch  became  negative  and, 
hince  there  is  still  a  positive  lift  coefficient  in  this  range, 
there  exists  the  possibility  of  one-degree-of-freedom 
flutter,    in  a  pi  iciical  c  ise.    (.Author) 

NASA  N62- 16837       $0.75 

Umglev  Research  Center,  National  Aeronautics  and 
Splice  Administration,   I.anglev  Station,  Va. 
EXPERIMENTAL  INVESTIGATION  OF  THE   EFFECTS 
OF   COMPRESSIVE   STRESS  ON  THE   FLITTER   OF   A 
CTRVED  PANEL  AND  A    FI^T  PANEL  AT  SUPER- 
SONIC  MACH  NLTvlBERS,   by  Robert  W.  Hess  and 
Frederick  W.  Gibson.    Oct  62,   29p.  7  refs.   Technical 
note  D-1386. 

NASA  N62- 16296       $1.75 

I  jngley  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va. 
LOW -SPEED  STATIC   LONGITUDINAL  AND  LATERAL 
AERODYNAMIC  CHARACTERISTICS  OF   A   MODEL 
WITH   A    LOW- ASPECT -RATIO  VARIABI^-INCIDENCE 
WING  AND  WITH  A   FREE-FLOATING  AND  A 
PROGRAMED  HIGH-LIFT  CANARD  CONTROL,   by 
William  I.  Scallion,    Oct  62,   65p.   2  refs.   Technical 
note  D-1381. 

Or^ler  from  GPO  SO.  30  as 
NAS  1.  12:108 

Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,  Langley  [Station]  Va. 

MEASUREMENTS  OF  THE   DISSOCIATION   RATE  OF 

MOLECUL.\R   OXYGEN,  by  Charles  J.   Schexiiayder,  Jr. 

and  John  S.    Evans.    1961,   21p.   32  refs.   NASA  Technical 

rept.    R-IOS;  N62- 16074. 

DESCRIPTORS:   Dissociation,  Gas  flow,  ♦Oxygen,  High 
temperature  research,   *Shock  waves.  Tests,   Density, 
•Superaerodynamics,  Shock  tubes.  Mathematical 
analysis,  Argon,  Molecules,  Ultraviolet  radiation. 

The  ability  of  molecular  oxygen  to  absorb  light  in  the 
Schumann -Runge  ultraviolet  region  of  the  spectrum  has 
been  used  to  follow  tho  change  in  concentration  of 
molecular  oxygen  as  a  function  of  time  behind  shock 
waves  in  oxygen  and  in  a  mixture  of  10-percent  oxygen 
in  argon.    Analysis  of  the  records  obtained  yielded 
values  for  the  dissociation  rate  of  oxygen  as  a  function 
of  temperature  over  the  range  4,000°  to  10,000°  K.    The 
highest  previously  reported  experimental  results  in  the 
literature  were  at  ",  ,500°  K.  (Author) 
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Lawrence  Radiano.i  Lab.,   P.   of  C'alifornia, 
Liver  mo  re. 

rnb.  LRU  An\'ANCi-:n  KiiAPTORSsipniES  program, 

.\    l^l-\Ti-:w,   b\   Rolvri  Fox.    Rept.  on  Contract 
\V-~4U5-eng-4.s.   ,^  Apr  62,   61p.   3U  refs. 

\AS A   N62- 16010       Si.  2- 

I  '.wis  K   s.arel-(\nt    t,    National  A.  r<inaat  les  and 

Sn.ie.    Aimini'-ti  ation,   PKwIand.   Ohio 
KI    \CI{^K-Wi:iGHT  S!P^^     of    BHR>'PP1UM  OXIDH, 
M  \{\  I  I  IPM,    l.irillP.NP"   MVi^KlPi:,    AND  WATb.R    AS 
MoniRArOKS    \MT11   TPNCSriN    1^4  STRPCTURAP 
MAriRlAP    AND  IRANIPM    PIOXIPI     |-Pi;P,    b\ 
Kolv  It  IP    llvland.     S,  p  62     42p.    1  1    !■  fs. 
NASA    FN    n-14(r. 


S   2^ 


,A.\LS-2'2S       Si.iMJ 


AD-280  191    $1.60 


[.AMS-2'2S       U.'^^ 


I  ,,  .^   A  i.in:'  >>    V  ic  :  ,[ .  >    ,11).,     \.    \'-.-\. 
(141M  CKAF^lin,.    t).    ;<.>  .    \lcn>iiian,    P.    Wagner, 
i.'JD.P.    NKuMnLi-.     '-l -■;•< .    ■  mi  r^  .nttact  VV    7405- 
ciig    ^h.     "^  Sc'p  ^J.    ^ '■,'.     \\>\  \^^-'    15577. 


\'  'V!  C" 


SI.  10 


\  A      iM  itcruls  anJ  F;cjuiptii<.nt  Corp.  .   Apullo,   Pa. 

•    vi  !  DIMI  ST  (>?•    PLLTONIl'M   BKARING  FUKI. 
\!  \  :  i  Kl  MS     ;  .    <  I.  1  H.    Pucx  hi.     Monthly  progress 
ktttr  t  >;   N       f^i     onCiMitract  AT(  K)- 1 )- 2.i8«». 


\     M;  ( 


41 


51.  10 


\iK  Kar  Materials  anJ  liquipnunt  Corp.  .   A(X)llo.   Pa. 

)t  Vi  lof'Ml  \[  OF  PLLTOMl'M-BtAKINC  FUl-M. 
MAiiKIAI.s,  :v  Karl  H.  Pun.hl.  Monthly  progress 
hr       !  <■    \;  :.  hj  on  Contract  AT(iO-l)'2:i8^. 

1  •'   Ma,   ^J      4p. 


M  .Mi.c:  P   ♦-• 


() 


N  A  .    a:    Mar    :    i  -    mj  tiCjUipmcnf  Corp.  .    Apollo.    Pa. 
1)1  VF  lOPMI  \I    Oh    PLLTONirM-BKARlNG  Fl'FL 
.MAIIRIAI.S,     is    Ki;lH.    Puc-chl     Xlonthly  progress 


Mis  fJ    on  Contract  iVn^O- 1)- 2"}«  "3 


^  JLin--  1^2.    ^p 


I  )KM 


\  \  ^ 


S<>. 


i)an  KiJ^i    NtriiMiai  l^b.  .   Tenn. 

v}\\    KADixnos  :  t  \k\r,T   V'  RVHY  OF  thf:  SFnr:i.n 

Oh   nil'  MCI  [■_\H  ^liir  ->\\  \sNAn.  by  [•;.  P. 

<ii/ir  1     r.    V.    MlM-,,rr,   and  R.   M.   Freestone.   Jr. 

K.;'C.     .i:  ^  ..lur.i.t  'A    "  uiS-^ng- 26.     [1^2]  .12p.   7  refs. 
\As  \    \6-'-  1  ^>  1 

OHM      («N       $:    'm 

(uk  Kul^c  Niti'-uil  l^b.  ,  Term. 
SOI  rBl.H    NLl'I  HON    Po|s(  .\s    ys    -\    PRIMARY 
CKI'l  ICA!  ITV    t'OMWO!     i.\    >t  :[i.  1  .Htl)  A.NH  CON- 
!   \IM  i)   K.\   i(( -t  lilMh  Al.   FACILITIES,   by  J.    P. 

\;. '■-!-.     Kl;X.     t   0,.:'r  ict  W-740, 
4  1  L'      4  w  t.  t>       N.\^  \   .\"--14.'^4. 


II.ITIES,  bv  I.   P. 
05  cng-26.    [19621 


li  X  ■     :^"'^J        >1     IX") 
I"       I;-.  Ptfrolvum  Co.  .   Idaho  Falls. 

S'  <     '  \'<  s;  V  .!r-i'p  OF  THE-  spf-:rt  if  RFACTOR 

'Al!f.    m  AVN     WATHR   XKif-iF-RAF'OR.    Fiv  ].    F-:.   C.rund 
!        i     ')!.:-     and  R.    F..    Johnson.     Rcpt.   on  C'ontract 

\\ti'<    I)    -'!'         -'()  Apr  62.    47p.    I2rffs. 


i;x;  .6:>s,^ 


^1.  M) 


^'     :    p-'  !'  '    okumCo.  .  Idaho  Falls. 
sit  ■<  V  I'KijJi-.tT.     f}uart(.rly  technical  rcpt.   Jan- 
Mi'J      )n  Contract  AT(  10-1)- 205.     10  Aug  62.   2Kp. 
H  ivfs. 


IIXJ- 16772       $0.  SO 

Phillips  Petroleum  Co.  .   Idaho  Falls. 

TliMPI-RATlRF:  C0F:F- FICMFiNTS  OF  TlIK   RI  \(    ri\ 

IF^    MLASUR1:MENT  FACHJTY.   by  F.   Fa-t  k,  p, 

on  Contract  AT(  10- 1)2(15.     27  July  62,    I6p     .'  t^. 

FXM-420      $1.10 

Pratt  and  Whitney  Aircraft  Div.,    United  Aircraft  Corp. 

Hartford,   C'onn. 
GAMMA   RADIATION   FKO.M  A   c:i,OLID  FOK.Ml  M  H; 
AN   EXPLODING   REACTOR,   by  Paul  R.   Mill.    K^p!.     ^ 
Contract  A  r(l  I    I)  229.    22  May  53,   4p. 

DP-7H2       ^-     50 

Savannab  River  Lab.,   Aiken,   S.  C. 
PROCESSING  OF   POWER    REACTOR   FUELS,   .    -    p.  h\ 
J.   Harding  C)Nv  en.    Quarieiiy  progress  rept.   no.    I'', 
1  Apr-1  July  62,  on  Ctuuracl  AT(U7-2)-l.    Aug  (J,   14,  . 
5  refs. 


WT   1109 


$13.00 


Stanford  Research  Inst.,  Menio  ParkyCaiif. 
AiRBLA.sr  overprf;ssurf  and  F^"  vTmk    PKI  sM     ! 

OVER    VARIOUS  SURF.\CES.    by  D.   v.     ...  (,^,    1.   M. 
Swift,   and  F.   M.   Sauer.    Repc.   for  Fcb-Mav  SS,  on 
Opc-ration  Teap««.    9  Sep  57,  declassified  24  \       fM. 
19lp.    24  refs. 


UNC-.5029       $.3.00 

United  Nuclear  Cx)rp.  ,   White  Plains.   N.   Y. 
INVFISnCA  nON  C:)F  GAS-C:OOLEn  REACTOR  SAFFP> 
bv  Lester  Cjoldstein.     Final  rept.  on  Contract 
AT(30-l)-2iOHXVll).     l5Aug62.    1  S  ip.    60  refs. 

UNC-5(>:}4       $.5.60 
Linited  Nuclear  Corp. ,  White  Plains,  N.  Y. 

A  rf;vif:w  of  anaf.ytical  \sd  i;xf'lrfmf:NTal 

WORK  PF:RnNENT  TO  TFFE  IXJF'PF.FiR  EFFECT  IN 
FAST  REAC  TORS,  bv  Charles  C.  Graves.  Rept.  on 
Contract  AT(30- |)-2H32.     31  Aug  62.  62p.  66  ,    t^. 


Radioactivity 
HW-SA-27n       $1.60 

Flanford  (Atomic  Products  Operation]  Richland     Wash 
SIZF-;   ANAF.YSFS  OF   P\RTIC:UI.A TF-S   FOl^n  l\    \\'<     . 
AT  FIAXFORO  PLLTONIUM  FABRICATIO.V    I    \oii  i 
TIF-:S.   bv  J.   M.  Selbv.     l"  Aug  62     12p. 

Tin- 15817       $,5.60 

Institute  of  Nuclear  Scunces.   Private  Rag.    I .  .s    :   Mutt 

(New  Zealand) 
nil.    DFPOSI'noN   OF"    RAFMO,    S  IKON  nU\'      i    \l  ^!     \' 
AND  RAKll'M   IN    EVERY    RAIN    AT  GR.ACt  MM     ) 
LOWER   FFUIT.    NIW  ZEALAND,    by  G.  S.    M>  \.K,ghion 
and  R.   N.   W(x)dwaid.     Final  rept.   May  S9-Sep6l,   on 
Contract  AT(  iO- 1)  2I6~      CXt  61     6()p.    24  refs. 
INS-R-13. 


VASA  \(>2-l(^20S       so.  75 

l.evMJ'  Research  Center,  National   \i  m  Hiaati.s  and 

Sj%;,  I     \  Imini-Ti-  Ubui,    r|;-vi'l  !n>!,    Ohio. 
.'  i  (  KM  K  W    11    1'1<(k;|<  \M    1-(  iK     W  M  N'Sl"?   (  )!• 
RAOIO.^' ■N\  1',    l)Et;A^     Ol   K\I  s,    p^    ],.\-r.  I   .    NecP.    nui 
Thc(xJoiiM-. .   1-essler.    ikMJ     :4p     (    iM-.     I.Muucal 
note  n-1453. 


Waste  Disposal 


Order  from  CR^  51.  25  as 
I  19.  3:11 4H 


Geological  SurvcN,    'A"  .-hingtoii,    ;\    (". 
SL'MMARV  OF   RlK  K    s  M  T  nP.roslI  S   IN    nil. 
L'MTI-D  STATES  AS   PossiKl  1     sioi^NC.!.   SITI-.S  TOR 
RAPIOACTIV!     WVSII     M\ll  KIM   s.    in   'A.(^..  P.ei.L 
iiiJ  !■:.   1.    Hici,.    i-"'-,     "'i^    Ji'-.-M.    r,e.  l.)t;.^al  S.a  v.\ 
bullet  n  114S.  | 

Di:SCRllTORS:  Radioiictive  waste,   Storac.,    ♦RaJio- 
jctive  waste  disposal,    KM,    s.ilts,   |>jposiis,  *Geol(>g\, 
Geolocical  survey. 


ORNI  -J"^l(\ 


^) 


(K) 


S    \() 


Oak  Ridjio  National  I  .ib   , 
BIRLI(h:k  sPMN    I  i\   \m  1  1 
RtPHCK  L.S.SlNi,       \   >    A  \^^  1 
WASIE   TRE A  1  \:i  \  i      A  ' 


Penn 

\l<    Kl    \croK    P'M   I 
1      .  MSP(  )s  \1   .    \'(  )|  I  All      s 
)1SP(  IS  \  I        !',     IP. 


Connolly.    KeiX     on  Contract   A 
*86p. 


4li-> 


■  -2(^ 


06 


PERSONNEL   SUPPLIES   AND 
PERSONAL    EQUIPMENT 


.\n-2M   24!        S2.60 


acilitv. 


\aval  Supply  Research  and  IVvelopment  F 
lki\onne,   N.  J. 
niSIGN   AND  l-VALl'ATION  O!      N    M    !    11    siki    km 

rOVl-RALI.   FOR    l-RM   ■^'HMAKIM     (  Kl AAMI  \.    Iv 
Seymour  I  xish.     Mar  ^J.    J4p.   Clothing  and  Tc.\i  i  !<    i)i\i 
sion  rept.   no.  63. 

ni:SURII''l'c:)RS:  •Suhn^anne  personnel.   *Clothing. 
^sign,   "Cotton  cellulose,   "Cotton  textile;*.  Synthetic 
fiFn-rs. 


Hk-  prolonged  patrols  of  the  I'olaiis  submarines  pre- 
sented. am(»ngothi.i   piobU-ms,   shipFioard  clothing  stor- 
age and  laundei  ing  ditticiilties.     liised  ui^on  (X  i  sonai 
^r|iiipment  spaces  allocated  per  man  t>n  the  siilmiai  ini.   n 
*mild  Ix  impossible  for  him  tocairv  more  than  ,i  f;Vk 
*ei  ks  supply  of  conventional  clorhing.     This  i    ;>>i  i 
covers  the  design  and  (.valuation  of  a  family  ot  i  i   iin  i^ 
ifi.ms.  consisting  of  a  iiuilti -sized  siiL-tih  kim  i  all 
lindeisluri.  drawers,  and  s(Kks  made  t  m  mt  t  ili  ic-  ini 
taming  a  blend  oi  cotton  and  hydrophohK   til"  i  >  v^l,u  n 
Jre  l»)th  fiaKtional  in  a  sul>marine  envnonn  -ni    i  iP  v  m 
fx  laundeied  and  ready  for  wear  in  a  few  ln)ui<  ^itinuir 
;''uiiiiig  ,1  I  III  den  on  the  ship's  limited  laundi\  tu:liti    -. 


AD-280  191    $1.60 

Naval  Supply  Research  and  i>.-velopmcnt  Facility, 

Bavoniie,  N.  J. 
I^iliVliLOPMENT   AND  EVAH'ATION  OF    AN  ABAN-        ^ 
IX)N-SinP  IMMliHSION  SUIT,   by  Francis  S.   AnJruk. 
Jan  62,    16p,   4  refs.  Clothing  and  Textile  l>ivisioa  rept. 
no.    4S. 

r)|-:SCRlPTORS:   Nas'al  pjrsunnol,   *Survival,  Sja 
rescLie  equipment,   ♦Protective  clorhing,   *Bxposurc 
suits,   Underwater  clotliing,   SIkIc  fastener.-,    IX-sign, 
Tests,    *(^lothing. 

\'arioas  stages  in  the  djvelopaient  and  evaluation  of  an 
■Pibandon-ship"  type  immersion  sLiit  are  discussed. 
Results  of  an  opL-rational  evaluation  on  the  final  proto- 
tvpj  d_"signed  indicated  ttiat  the  suit  would  be  acceptable 
for  [vacetime  use  with  minor  mod  ficatioas.    Also  dis- 
cussed are  recominendations  that  further  design  of  a 
(Personnel  Supplies  and  Personal  Equipment,   20  ]an  63) 
salt  for  peacetime  use  be  discontinued  and  that  future 
woik  be  directed  towards  the  development  of  a  multi- 
purpise  continuous-wear  suit  for  wartime  use.    Com- 
ments on  the  practicability  of  a  single  use  abandon-ship 
tvpj  suit  as  compared  to  a  multipurpose  continuous- 
\seai'  suit  are  include^d.    (Author) 

\n-2sO  s35    $1.  60 

Naval  Supply  Resjai-cli  and  iX'velopment  Facility, 

Basoiine,   N.  J. 
l)l-Vl-:LOPMr-:NT  of    a    RUBRliR   INSULATED  BOCH^ 
lOR   USE   IN   INTERMP:DlATf-:  COLD  WEATHER,   by 
Ai'lluir  Price.    Feb  62,    19p,    6  refs.   Clothing  and 
Textile  I")ivision  rept.    no.    53. 

i~)l-:S(^RIPTORS:    Naval  personnel,   ♦Protective  clothing, 
♦Shoe's,   Design,  Tests,    ♦(Nothing,    Rublx'r. 

This  report  discusses  the  development  of  an  inter- 
mediate cold  weather  rubber  insulated  btxn  employing 
the  ^touhle-moisture-txirrier  principle  of  sealed  in- 
sulation.   The  boot  was  principally  designed  to  provide 
protection  to  shiplxxird  jx-rsonnel  operating  in  climatic 
.'ones  111  through  VI,  for  ambient  temperatures  down  to 

Id^M-  .  tuHKever,   tiiis  l>>ot  can  also  be  used  by  shore- 
h.i.sed  personnel.    The  report  reviews  and  discusses 
(Personnel  Supplies  and  Personal  i'Lquipment,   20  Ja  i  63) 
eaib    p,    .)!yp?s,   thei r  shortcomings,   and  design  and 
construction  changes  made  foi   improvement.    Subjec- 
tiw  information  obtained  ^iunne  varuuis  sei"\ice 
,'\aluarions  is  summaii/ed.    (Author) 

An-2sil  S  \A       s2.6() 

\i\,il  SiippU    Kl  St  arch  .\nA  l\\v  lopnu  nt  I  aeilitv. 

Kuoniv.  .    N.    |. 

11   VI   lOPMlVr   ()!■■    \\    n   KNAI'I^    lOK   t'(\'\TLU   ^.  S 
(M'NCI     N>  I  (^N     run   I   ,    hv    lack  N.iinui    jn~.\  KoIk  tt 
Knganli.      I-\li62.    22p.    ^    i  ^  t-.    (  dol  Pi  nc  .mj    IV  xtl  k 
I  lu  i-ion  I  e  pt.    no.    5  I . 

nrSURirPOKSMrcxtik  s,    *N\lon,    *Ka\on,    *SLihstitutes, 
S\iitlKtu    ruhlxr,   ("oatings,   Clorhing. 

\  (Mogiani  was  initiat^\l  ro  lK  \i  lop  suirahU  alternates 
toi   a    i.  S-ounce  low  textui.d  in  Ion  liasu'  fabric  us^d  for 
coaling  with  lUoprMK  .      Uti.   ohKctivc   was  to  provide    in- 
toi  niaiion  on  thi-   us>    ot  .i  It^  i  nati.   IiIki    materials  siKnild 


S    M 


'r  moni  I  i/at  ii)n  LOiiilit  ion-,. 
Fabrics  wot  (-■  ik-sigiirJ  r. )--!  ni,  i  It!    r't    ,'mi,1i'    ■     ^f  "  , 
sTJiKlai  J  nv  Ion  fatn  1^     .--i  i^i  f-'ortisan  and  high  tenacity 
.miDsi    varns      C'lHrni    i   ■  ;M  i-v    clorh  was  uscJ  as  a 
(F\r  soiiikI  Suppli    ■-  .iru!  ('■  :  •-.  mal  Fuiuipmcnt.    20  [an  6  5) 
.■.>nri  il.     F-"lariu     r    r,i;  !ant  ruopi  cnc.   as  wlII  as  regular 
;ii  opr   ne     was    isi,  .1  a-'  a  cixitmg  compound  in  order  to 
inp;  'V'    'be  flammability  characteristics  of  tht-  coated 
tarn  u  .      I'hi   ^  oatL-d  fabrics  were  subjected  to  a  lab- 
iratirv  caluarion  jnd  analysis  inclixling  standard  tests 
/or    -.rr    n^h  fa^  r  If  ^     A  iterproofness,   stiffness,   and 
r  laiTMi  at'i  litv       (  \  ..r  "iif  ) 


ni  ^(    KIITOKS.    •IikK  I  wiai  , 
.»  -~  !   lothing.    MatL  rials 


(   1 1  mat  K    fai.  ti  )i  s  . 


'Ix 


PHYSICS 


<i^   arch  and  DevelopMnent  Facility. 


Na  .a.  "^Lip^^ 
lUvoiiiK,    N.     |. 

If  VI  iOl'M!  N!    OF    KASrHFl.  WAFFI.F-    KNIT  FAB- 
KU  s    l\)R   \W\   CO\.'^  WFATllER  CLOTHING,    by 

i   iiiiK'  1   Weir)sti  H.  ^  ,      [ 

I\  \[  !  Ii.'    [  )l  VI  -.h  in    ;   .  Mt  . 


)  ) 


2p.    16  refs.  Clothing  and 


M). 


insi  KitToK'^    •t'nderwear.  Climatic  factors.   •Ex- 

;i<)s,i..   (  Kit:  ,  i^j     MatLTials,    •Textiles,   Design. 

r^'    hiU  kgr  >i;ik!  Jini.\  history  of  the  development  of  a  2-bai 
Ka--t  'v  1  knir  .  xr  ^n  waffle  underwear  fabric  are  Jis- 

^  -iss  .1,  \n  lit-,  ; 
srr  It  ti'  in  is  .!i  >v' 
rhi     latKuarorv     n 

Jtvlt    waffir    irul 
'.  A'^.j,      If    a;->. '    li 


latv  .   tighter   ^-har  Raschel  waffle  con- 
i:<  t.     Both  fabrics  were  evaluated  in 
.    niparison  to  the  former  standard 
*    ar  fabric.     Mcxlifications  to  the 
:  ^   ar  patterns  and  a  revised  size 
-.   ,ssed  in  relation  to  improved  gar- 


nie'T  ':r. 


\l^ 


(  \  .r^vn  1 


J4^        Si.  ho 


\  :.al  'suppu   Research  and  Development  Facility. 

'^I'.'innr,    \.    !. 
'-'  K'lll  i<   sP     11'^  ON   TTIE  SHHl.F   LIFE  OF   NEO- 
•••^'  \'     ('()\"'    ^   \'LON    FABRICS,   by  Robert  Br iganti. 
Ma;  ^J     2f\\    '■>  t.r>.     Clothing  and  Textile  Division  rept 


;1F  '<(■^I[»^)H'^  •  >■■  X' 
('iiati-iiis  ('lor*. 'ig  ^ 
'  Vf-  •  !'>r  iriiHi. 


•Nylon.   'Synthetic  rubber. 
.  Physical  properties. 


Pv 

rics  I.' 
years, 

mar-  t  i 
\  t.ira, 

wn 

W'j  r '  •  -^ 

ison   J 

ti.U     It 

^  '  It'uvl 

lar  .■  V 


us  wi  ir  k  'a. 


'  ■*.  1  that  neoprene  coated  nylon  fab- 

niL]  N    -af     ,   ~'    '  ed  for  p*.  i  lods  of  at  least   \ 

\    v  w  St  iO\   Ais  conducted  to  evaluate  these 
lals  afr    I    i  considerably  longer  storage  period. 
,    't  ')  si;ikj!t    .   latf  it  and  H  double  coated  fabrics 
ha.!  httn  ii  ^t  u  igi.  for  periods  of  6  to  10  years 
.1  lie',\!  fur  evaluation.     For  purposes  o<  compar- 

satnpies    )f  n\  Ion  ct^ted  with  Buna-N  were  also 
'  d,      Iht    .>vit    .1  fabrics  wt  re  evaluated  for  per- 

pt'vsical  properties;  the  resultant  values  were 

t  r  \t  Aitt.  s Kill  lar  pre -storage  data  to  indicate  the 
111  !     xtent  of  tlffOnoration.     (Author) 


AIV2H1   242 


M) 


Na.ai  Supply   •<esearch  and  l>?vclopment  Facility. 

ISV:  '^  nCAIIi   \      ^'     KEPRFiSENTATlVE  CIRCULAR 
KW'  COMVn  -'('lAL  LNDERWEAR   FABRICS,    by 
1  i.iii     Wrinsrotk.     Mar  62.    2Ip.   7  refs.  Clothing  and 
lextue  Division  rept.   no.   6S. 


An  evaliution  was  conducted  to  compare  nvnim  leialu 
available  cold  weathei   untltrwear  fabrics  wit!    th.   pr    v- 
ent  Navy  Raschel  knit  cotton  fabric.     Inciudid  m  the 
study  were  nine  all  cotton  and  one  cotton/I^ynel  circular 
knit  waffle  fabrics,   five  wool  and  w<x)l/cotton  blend  let 
sey  or  nb  knits,  and  three  two- layer  wotil  blenJ  t\ix  - 
These  fabrics  were  compared  to  the  Raschel  fati  ic  toi 
warmth  efficiency,   stretch  and  recovery,  and  launeicnng 
stability  properties.     (Author) 
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Naval  Supply  Research  and  Development  Facility. 

Havonne.  N.   J. 
A   Ni;W  SYSTEM   FOR  EVALUATION  OF  SHOi     I  P'  i 
LEATHER   BY   DIMENSKWAL   ATTRIBITE^S.   hv   \1i,t. 
Bailey.     Mar  62.    Up.    1  i  refs.     Clothing  and  TextiU 
Division  rept.   no.  64. 


DESCRIPTORS:  •Leather.   Test  methods. 
•Shoes,   (Xialitv  control.  Clothing. 


Standai. 


The  current  metliod  of  scoring  visual  leather  defects  :  s 
personal  opinion  results  in  the  acceptance  of  unelesirabk 
non-uniform,   poor  quality  shoe  upper  leather.     InJ   n  nt., 
criteria  bused  on  personal  stanelards  defeat  the   pm  [.xs 
of  statistical  quality  control  and  compromise  inspection 
procedures.     Consequently,   a  system  was  de  veU)|X>d  that 
labeled  defects  and  assigned  quantitative  linear  or  sut 
face  measurements  to  replace  prevailing  subjective 
(Personnel  Supplies  and  Personal  Equipment.   2()  jan  6^1 
standards.     The  system  permits  objective  scoring  anel 
verification  of  poor  shcx-  upper  leather  characteristics 
and  may  be  used  by  anyone,   including  inexperienced 
personnel.     Cut  shoe  parts  (vamps,  quarters,  etc.) 
rdther  than  skins  or  sides  are  used  as  units  of  insjxcti  ni, 
.^n  initial  test  of  the  system  using  a  sampling  represent 
ative  of  M),  (XX)  pairs  of  shix-s  showeil  that  the  metlxxl    'f 
the  standard  was  quick,   inexpensive,  definitivt      r-  • 
maintained  the  quality  of  kathe  r  elesired  in  the  i.mi^v    .n  . 
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Naval  Supply  Research  and  IVvelopment  Fncilitv. 

Bavonne,   N.    |. 
SERVICE   EVALUATION  OF   i;XPERIMIN  lAI     CIRCU- 
LAR  KNIT  WAFFLE   T>'PE   WIIATIIER   UNDIRWEAR. 
by  Sam  Corona.    .Mar  62.    IHp.    \  refs.  Clothing  mm.\ 
Ti  xtile  Division  rept.   no.  60. 

DE.SCRirrORS:  •Unekiwear.   Acceptability,  Chnhing 
Materials.  Climatic  factors.   •Iixposure,   Textiles. 
Thermal  insulation. 

A  service  evaluation  was  conducted  to  compate-  the 
warmth,  comfort,  and  functional  properties  of  two  ex- 
ptriinental  circular  knit  waffle  nnekrweai  against  the 
standard  KXfJJ,  cotton  Raschel  knit  waffk-  imhK  rwe'ur 
presently  used  by  the  Navy.     Results  showed  the  expt  ri- 
menral  all  cotton  circular  knit  waffle  to  he  comjiarable 
in  most  respects  to  th*.   present  standanl  anel  lo  Iv  suif 
able  for  service  use .     (Author) 


^1,  jl  I  tt  >  Ml  (  ;fx  )  Ml.  ^1 .1- 
s-\s  :    u  u'l 


I  .inilli.  •    Kl  --^  ,1 1  .  I;  (  \  lit.  1  ,    Nil  n  111.1 1    \l  i  i  inJ  ulu  s  aiui 
s,i,:>       \  liiii'ii-ti   itiun.    1  .nik^U  ■.    [Si-aiunl  \J. 
,    1  hi  (  iKl    III    \1     s'l  M  IN     (H      II  II-    \Ur|  ION    {)!•■    AN 
1I1HAI  I'l   n    F'l    \SM\    KINC,    INDIK     I  III      INI-iri-AlL 
t)|-    VAKIi  >(   ^    ri  i\\l A!     M  \t'.M    I  K      I   II-  M"!'^,    In 
Clarence   VS.   Min'iu-.     I''M.    -'op.   hiels.    NASA 
Technical  reiM     K    1  21 . 

l)tS(.  KH'I  '  'K"^"    "FM  .~m  1   pl\  ~u -.    FMi-iuiiCl-,    M^.ti"n. 
VcUvii*.    'M  ci:iui- ><A -li  .xl^  iMinu -,     lliti'ts,    *l|-in-- 
formets,    M.crrtu    li.  IJ-,    1    Kvtii.     n.s. 

ITie  iiK  >(  1'  '0  '  't    1  1   i.k  .1  li  /i-v'  pl.i-~in  I   iMiv:  unvler    iIk    m- 
tluence  ot  either  1 't    Ik>|Ii  -i»   kI>    enf    i  lii  tn.iting  ni.i^; 
letic  fields  IS  stiKliixl  I"    ii  I'  I  miiu'  the  |>ei  tiiunt 
urameters  aiul  ;->(ie!i' mmitui  im.'Kr.!      Ma    i-<.-iilt^  ^Ihak 
;nc  vekvities  .utainaiile-  in  iiKluCeei-'.  li  .  i  n  miv 'ti  ve    \i<\^\ 
icceleratoi  s  .iiiei  mdieMte  varimis  coiKiit  i.  >ns  v^lud, 
■•'iKild  be  favoi  iiU    tiM   t'.v    u|xi  It  h '!i  I't  -iicli  acce  U  I  1- 
1  s.    (Authoi  ) 
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\1icro\va\  ■  I  .il'.  ,    MantiM  .1  I '.  ,    Cilif. 
^\   INVI-'.Sl  U,\  M()\    Ml      Kl      I  VI  :■;!<  \C"i  ION    'Allll 

^:  I '\s -Ml  A'i\(    i;i  lAM  Kl  »\N  Aiiiiori    nil-  isi'Oi 

-.    TiKliiDFi     iliUlIl,    t'\    K.    II.    Pant.  11,    K.    K.    IIhus, 

.  .;   i.    i'.    Lee.    Aiiiu.al   i.-pt.    \i '\    <^*    \^>\   ''K   "n 

,.':' ,il  Science  FouiKiiiivM  I  .iM:ii   I'^iM.    iv-cfl.  "p. 

t~.     M.     I   .     1  ept.    111'.     -~  I. 

■  sv   .vMMmKs      'l   v.  li'i  i< '11-,    •  l-;k-ct  |-iiii  c.ai.s, 
'.-.iecltoii  ixMin-,    i',  kv  t  ti  ini.ikiiKlic   .v,u\-,   •Mun'\ei\us, 
.Vave  transmission,    K  i  Jn 't  i\'inie  k\  usei  ll.uois, 
■;osonance,   WavegUKK -,   M.u  ut  u   tu  l,'.>,   Pmset 
-  ipplies. 

„    p>   'i-Kis,'  ,4  t'lS  pi'i'i^'Ct   IS  ti'  rivestieaie  tli,' 
■.  .i-.Pi  lit\  -it  .  iht.mni^  iUiK  tr'it   t\uti.i.t  i"!i  tr-oiu  i  ^_> 
.t.i  i^ii""i  kivse.'i    1  slmi.    nun  ne  .k'Ci  nin  Ixama.Kl 
ill  electioMi.ic  letu    A  ivv  pfop.i,eatinv;  at  tastei    than  the 
vjUiCity  ol   likiM.     1 'lis  ni\estiv;aiion  is  iniinM-taiit  as  a 
possible  iiK-ans  hn    e.  i.  i  atm^  .  k  ct  i  omatiiietic  .nei->:\ 
at  v^avelellgtlls  of  one  iinlliiiK'tei   uf  slnMt.i  .    MiilmietL't 
waves  can  be  used  as  a  dia>:nosiu  !.>,-]  for   stnJvinc 
a-8oiwnce-  phenomciu  in  8olu!s,  tm  piokine  '  icli 
Je'nsity  plasmas,    an  J  i\  ikaps  i,m   o 'mmnni.  ni  k  m  in 
'Xiter  .space. 
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National  Bureau  of  si  111!  I   K,   BcHikli  i  ,   I'-io. 

A  SUKVI-.Y  Ol'  rill.  II  illMOLI'S  M'K  Ml  \s|  KIM, 
THE  RADIO  KI-:i''RA(:i  l\  I  INMI  X.  hv  K  I  \H,  i\in. 
May  62.    »l  ,\    -''■  i  ^  t  -.     I  ..  hniv.il  iv.i.   wg. 

IXiSCRIPrOks     'K  i.h..  Aiw  ^,    *Pi -(vu:  iiion, 

•Reft  .ictive  iiKk  N.    \U   isureiiKiU,    'K.ii   ui.mKteis, 

Radiol re((uenc>,   .Mi^iowjve  eijuipnu  m  . 

The  r.idio  refractive  iixlex  eMii  Ik-  measured  either 
Jirealy  or  indirectly,     llie   loi  mei   melliod  is  uiili/e\i  by 


radio  frequency  refract omcters;  tiie  latter  method  liT- 
volves  measurement  of  temperature,   pressure  and 
liuinidity  and  conversion  to  refractive  index.    In  terms 
of  convenience  and  accuracy  the  direct  metliixJ  is 
superior;  however,    lack  of  the  universal  use  of  ic- 
fi  .ictometers  requires  the'  use  of  weather  service  type 
of  vlata  for  the  bulk  of  lefraciive  index  structures. 
Meteorological  sensing  is  limiteel  n-iaiiily  b>  the  in- 
accuracy in  measuring  liuiiiKlitv  which  under  ideal  con- 
Jitioiis  appears  to  limit  the  accuracy  to      1.0  N.    Gradi- 
ent measurements  utih/ing  radiosondes  reflects  an 
.iccuracy  no  l)etter  than -t  .1  N  units.    Radio  frequency 
I  ef I  actometers  are  Cvip^ilile  ot  accuracies  as  much  as  an 
utdeT  ot  magnitude  Ix'tter  than  that  achieved  by 
ineteorological  sensors.    Lightweight  i  efractometers 
have'  Iveii  deviseel  k)r  ha  lloon-lxinie  and  elropsonde 
iiiL MsLii  eaneiits  re'llecting  accLiracies  inferior  lo  tiie 
.  onvenliona  I  t  efiactometef  but  superior  lo  the 
I  adiosonde.    (.Aultior) 

Oi-der  It  om  GK)  $2.  ""^  as 
I     1  i.  44:4^ 

Naiioi-ial  Buie^iu  ol  SiandaiJs,    Washington,    D.   c:. 
I  \BI  l-:S  OF    LINSI  i:iN    P'LNCIIONS.    VIBHAFIONAL 
( DNIKIBLTIONS    lO    1111,.    rill'.K.MODVNAMlG  l-L'NC- 
llONS,    by  Joseph  Flilseniath  and  Gu\  G.    Zicgler. 
12  lulv  62,    2b,Sp.    12  i  els.    \|iS  Nkmogiaph  49. 

ni  SC  Kiri'OKS:   *  rabies,    *  Ihei  inodvnanucs,    lAinciions, 
Gases,    l-:neig>',    Ijilhalps,    liiitropy,    Ileal  loleiance, 
♦llaimonu   os^  i  llaioi  s,    Oscillators. 

Ihis   Moiiogi  ai:)li   is  one  in  a  scnes  iil   pLiblicalions  pi'e- 
sLiiiiiig  definitive  ihei  iiu>el\iiaiiiic  data  of  interest   in  pure 
•  iiKl  applied  science  and  in  leclmologv.    The  tables  of 
Ijiistem  functions  should  be  usetul  in  est  niKUing  the 
ihermoelvnamic  properties  ol  |iolvatoniic  gases  at  high 
,i.iJ  low  tempei  atni  e,    as  well  as  the  heat  condiici  ivity 
aiui  electrical  condLici  i\  h  \  ol  solids. 

\\)   2m   21S       $1.  10 

Niw  Lndei-Vk,ite-i    Sound  Kefer  ence  1  .ib.      Giiando,    Fki. 
(   Al   IRKAI'lON   Ol     A    I  hOKOPI  KW  !■:    F^'    IHI-    SIMIL 

I  ANl-Ol'S  lOMPAKlSON  (A!  IIU^AIION    MF-;ilK^n.    bv 

lliiokl  IVnnis.    14  June  (i2.    sp.    kSKk   Reseai  ch   rept. 
no,    h2. 

ni-:S(    Kil"'!  GKS-    "  I  K  Ji  ophone-     I  \i  1  ibi  .it  ion 
In-i  I  ument.iiion 

\  iiKih.iJ  is  described  Aluieln    ui\    i  \  pe  of  hvJrophone 
in.iv   Iv  cilibi.iieJ  In   compiling  il-  output  \oliage  with 
itu!  i>t  .1   st.iixl.il  d  ludiopluxK'  ^\lK'n  the-  two    tie'  subjecled 
\i.  the'  s.inie'  sound  field.      The    Klv.ini.ige  lie-  i  i-i  the  e.ise 
md  tiee'dum  from  hum. in  ei  loi    with  which  .i  final  calibra- 
luMim.iv   be'  obt.i  ineil  t  I  om  the  data   lecoide'd.      1  he 
ni,th(Hl  IS  most  .Klv.nit  igeous  \\hen  usevl  with  .lulom.ii  ic 

II  iiisinission  me.isuiing  e'(|ui|)menl   -uch  .is  is  used  at 

I   SKI   .     1   imii.iiKHis  Ik    in  ihe  .illow.ilik'  si/e  .iiid  place 
MK  I'i  ol  the  ludiophoiie's    iiiil  proK'ctoi-  in  order  to  mam 
l.ihi  jir.utK.il  fi\'e'    fie'kl  condiiions.     Kefini'inent  i  if  the 

MU  ih.nl    W.ls   not    compk'ti.  d   IX'CIUse'    lis   .idv  .inl.lge's   We' re' 

olii.iiiK'd  l)\  .inoilu'i    .ippro  h  h.    (Auihor) 
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In-.  Kiji,     'I  \I^;alsand  I  \plo>iv<.  s  Riscarih,   U.   of 

llr.ih,    Sal'   lake-  Cifv. 
I\!    "  \'(!  n   I'll  \M|  ICAIION   Of     SII.IC"A    ADSORHI  l> 

N      Ml  >'<\  \    -il  Kl  ACMS,    hv  Jong  S.   Cho  and  Milton  1.. 
A  1    -A.i'h.     Fcchnjcal  rep*,  no.    16  on  Subcontract  m 
Conrr  1.      A    'm^   ;.  n>;   26.     I^Mavf'2,    I8p.     II   r^fs. 
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Institiiti-  ot  M>^tals  anJ  l-xplosiv^s  Ktscaich.   I',  of 

I 'tab    Salt  lake  City. 
\\    I\l    •tVKi     1  M'  nV   Ol-    IIYnRATFO  TIIORII'M   \l 
IKAll..    I>v   )oiig  s.   C"lx)  and  Milton  I-;.    Wadsworth 
Technical  rcpt.   no.    18  on  Subcixitract  to  Contract 
'A    '  i"'--        J    >       '  -  V  tv  62     \  ^p.    \0  ri'fs. 

1  11)     |S^1^  SI.  6<> 

Insnt   re    f  Metals  and  Hxplosivcs.  Research, 

L'.    .it      I  ii,,    s.i!t  I  .ake  Citv. 

\\(iVM    liu.ii     i  vrt-RAiL'RF-:  iNFRA-RF-:ncr-:i.i., 

t,v   t  .    \.   '>i>  'I     1.   .  >      ('..   Anderson.     Technical  lept. 
I,,,.    ;    .11  c  >'iifi  1.     A    "4<i5-Kng-26,   Subcontract  :WX).3. 
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I  .WIS  K^  search  Centt-i,   Mational  Aeronautics  and 
Sp.ie     AJmmist ration.  C'Icveland.   Ohio. 
I    \i  (  '   I    \iU,\.C)F   TRANSmRT  rROriKIIlS    ANH 
Ml    \i     IKWsfiR   PARAMITI-RS  Ol-    IMSSCXII A  PINC 
u\  \)'HK',}  \.    :«  SoimanT.   Crier.    Oit  62.  6Sp. 
.';       t-      Technical  note  n- 1  4(16. 
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I- ROM  ATOMIC  Rl  AM  SCATTI  R|\(;  MhASI'iJI  Ml\|  S: 
K   Mn  \NI)  Cs  U^  SYSTI;MS,    bvfMcilcrick    \.    M    ,  ,^ 
andRichaidR.   Ik  rnstcin.     F\chnical  ri.pt.  onioiiiract 
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I,aborati)ry  of  Neurophy.siology,   National  I    -,nt    le- 

ot  Health,   BjtiK'&da,   Md. 
AN  L1N1IMM1:NST10NAI.  OPIICAL  SYSTKM,   is 
Joh  1  Joseph  Lewis.   Invention  repr.    14   Vpi   'I,    i\\ 
4  refs. 

OHSCRIPrORS:    'Optical  systems,  •I^mvsc.s,   IV.sijjn. 

This  is  a  new  lens  system  with  which  to  enlarge  or 
reduce  in  one  dimension  only,  and  witlwut  distortion  m 
other  aberrations. 
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Los  Alamos  Sciciitific  Uxb.  ,    \     Mex. 
PULSI-:r)  RIBV   LASKK   LOR   I'LA.SMA  IN  TI-RLI-ROM 
EIRY,   by  D.  !•:.    Nagle,   A.  S.   Rawcliffe  and  .xhers.  'Up 
on  Contract  W-74(f5-eng-;i6.    1 1  Sep  62.    26p.    Uel    . 
NASA  N62-lS6i6. 
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Lisvi-  :<    -.earch  ('enter.   National  Aeronautics  and 

Spi,       \  'ministration.  Cleveland.   Ohio. 
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Arizona  C  ,    lucson. 
OU-i-T'SlON   IN   Atf-Zn  SYSTLMS,  by  C.   1      lomi/iika 
and  Richard  ,\ .   Rdlitrts.     Technical  rejx.  on  Contract 
.\V  A^h\H)7^).    (19611  7p.  4  refs.    ALOSR-280K. 

OLSCRIPTORS;    'Crystals,    'Silver,   'Zinc,    •l)iltiisi..n, 
Energy,   I  .a  be  led  substances.   Lla.siicitv,   Relax.ition 
time,  Metallic  crystals. 

If  the  mechanisms  for  diffusion  is  the  same  in  the 
tracer  aiul  the  .inelastic  processes,   then  the  activ.ition 
energies  fouixl  l>y  the  two  meth<».ls  slionld  Iv  ilentK.il. 
The  present  work  is  an  attempt  to  enhaiKc  em  rent 
understanding  of  tins  piiiliculai   problem  hv  Ihe  expL-ri- 
mental  com|wrison  of  these  activation  eiK-rgies. 
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I ..iboratnry  for  Insulation  Research.,   M.iss.   Inst,  of 

Tech.,  Cambridge. 
CRYSTAL  P. (YSICS.    Final  summary  lept.    I     \  .^    -»- 
UJ"61,  oiUlontract  Noar    1S4I(.'>0).   Feb  61.    isp. 
28  refs.  Technical  rep;.    l.V)    AD  252  66L 
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Piiiifu  .iiM'ii,  rii\^.ie.il  iMop.rlie.s,  Cry.stal  structure, 
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Tests     Here    conducted     to    determine     the    relation- 
ship   of     friction    measurements,     as     computed     from 
full-scale    jet     aircraft     braking     tests,     to 
neasurements     obt.Tined    with     specinl     ground     vehic- 
ular   ecjuipment     on    an     operational     runway    under 
simulated    adverse    weather    conditions.        Results 
indicated    thnt     it     nay    be    possible    to    employ 
speci.ll     vehicular    e(|uipment     to    obtain     operational 
runway    surface     frirtinn    which    can    be    related    to 
the    maximum    energy    braking    effectiveness     for    a 
full-scale    Jet     aircraft.        (Author, 
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The  results  of  all  of  the  track  tests  for  the 
Air  Force  Canopy  Escape  Capsule  are  presented. 
The  purposes  of  these  tests  were  to  evaluate  the 
ejection  and  recovery  of  the  capsule  and  to  ob- 
tain aerodynamic,  structural,  component  function- 
ing, and  physiological  information.   Descriptions 
of  the  capsule  model,  test  equipment,  and  test 
procedure  are  included  in  the  report.  Feasibility 
of  the  canopy- type  capsule  method  of  escape  was 
not  fully  demonstrated  because  the  track  tests 
were  terminated  prior  to  completing  the  design 
range  of  lest  velocities  and  because  the  lest 
results  indicated  a  need  for  an  evaluation  of  the 
stability  and  impact  problems  of  the  capsule  for 
these  velocities.   The  tests  showed  that  unguided 
separation  of  the  capsule  was  successful,  that 
proper  functioning   of  the  recovery  system  was 
demonstrated  for  the  -?C-kt  run.  and  that  low- 
level  ejection  capability  of  the  escape  capsule 
was  indicated.    i^Authory 
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DESCRIPTORS:   "Cas  masks.  "Optical  instruments. 
Rubber.  Military  personnel.  Lenses.  Vision. 
Design. 

An  optical  insert  for  the  Tanker's  CBR  Protective 
Mask  was  developed  which  may  be  fitted  to  tank 
crew  personnel  who  require  visual  correction. 
11  IS  supported  in  the  mask  by  insertion  of  its 
temporal  struts  into  a  series  of  holes  in  the 
1^0  rubber  protrusions  molded  to  the  inner  side 
of  the  eyepiece  channel  of  the  mask  faceblank. 
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An  analysis  is  presented  which  descrit.s 
algorithm  for  applying  linear  p  r  og  r  amr- >  r,  .j 
the  problem  of  determining  whether  or 
given  function  is  linearly  s-,,rii  -. 
so.  what  are  the  weights  and  • -^  r  -  s  ■ 
required  to  form  the  separatin.j  s  >  s  i  -- . 
particular  method  which  is  imp  l  em.' r  t  •  :  h 
by  linear  programming  is  based  upon  t  h  ,■ 
cation  of  successive  approximation,  and 
described.   The  simplex  method  of  lin-  u 
programming  is  used;  its  application  to 
complete  system  of  equations  is  descril.' 
along  with  a  modification  which  consi'  " 
various  weight  values  only 
threshold  value.    Author 
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menl.  Transmission  lines,  (ouplm)  r  i  r c  u  i  t s , 
Production.  Tests. 
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DESCRIPTORS:   •Electric  switches.  "Electronic 
switches,  'Solid  state  physics.  Aircraft 
..quipmenl,  Switching  circuits.  Electronic 
circuits.  Direct  current.  Alternating  cur- 
rent. Power  supplies.  De-icing  systems,  trans- 
mission lines,  Reliability.  Generators   Elec- 
tric relays.  Circuit  breakers,  Semiconductors. 
Rectifiers,  Electric  power  production. 
Transistors. 

tffort  was  continued  to  develop  an  efficient 
and  practical  solid  state  transmission  link 

electrical  power  switching  system)  that  will 
have  positive  advantages  over  the  conventional 

led  romechanical  transmission 


links    used    i  n 


on 
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pr,sent-day  aircraft.  Primary  emphasis  was 
reliability  and  long  life.  Presented  are  th 
general  specification  for  the  solid  state  sysle- 
the  extent  of  advantage  of  a  solid  ^^«^^^/«"';. 
inission     link,     and    a    detailed    work    plan.       Author^ 
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nsiruaeniation       IJipole    antennas 


Proi-s    w    r         onstrucied    for    •eaiuring    the    inten- 
,,,.     ,,  1..    .-i.Ti  roaagnet  i  c     field    in    which    the 

usual    connecti.i.j     leads    between    the    probe    h  nd     the 
detector    ^re    elirainated.        The    new    devices    aro 
■  odulated    rer;«diaiing    or    icattering    antennas    th..l 
consist    of    either    ,     saj 1  1    dipoie       for    ■easurinj 
K       or    »     saall     shielded     loop       for    ■easuring    II 
center-lcided    with    a    photo    cell     illuBindted    b>     i 
chopped    beam    of     light.       The    ■odulated     scattered 
signs!     from    the    probe     is    proportional     to    either 
the    co-poneni     of    the    K    field    which     is    parallel 
to    the    axis    of    the    dipoie      or    to    the    roiaponeni 
of     the    II     field    which     is    perpendicular     to    the 
plane    of    the    shielded    loop.       The    scattered    sigml 
Ij     reeived    b\     jn    additional    antenna     or    b\     the 
,  .. ,.     ,        ..„na    as     is     used     for    t  r-i  n  s"  i  s  s  i  on  .        Th'- 
.  ..•     ^.     .-.1     si.jnal      IS     implified    b\     a     lock-in    ,i«pli-. 
fier.       The    sa"e    principle    was    applied    to    the 
measiireaent    of    the    distribution    of    current    along 
,in    antenna    wuh    arbitrary     shape.  Author 
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DtSfRIPTOKS:   '■Plisna  physics.  'Electromagnetic 
waves.  "Jlagneiic  fields.  'Electric  fields, 
'(erenkiiv  rndiation.  H.id  i  o  frequency  . 

Two  problems  of  r.uliaiinn  in  a  nagneiiied, 
incompressible  pl.isna  are  investigated.   The 
radiation  c  h  a  r.ic  i  e  r  i  s  t  i  c  s  of  a  line  source  of 
magnetic  current  are  studied  for  the  case  in 
which  the  external  magnetic  field  IS  infinite 
ind  IS  oriented  in  a  direction  perpendicular  to 
that  of  the  source.   The  second  probl.-m  that  is 
treated  is  the  radiation  from  n    uniformly  moving 
line  ehnrge    Two  cases  are  considered,  namely: 
I:       when  the  motion  of  the  line  charge  is  paral- 
lel and  s.-   when  it  is  perpendicular  to  the  direc- 
tion of  the  external  Magnetic  field    In  each 
case  It  is  found  that  there  is  a  Cerenkov- i ype 
radiation  for  frequencies  less  than  the  plasma 
fr.-.iuencv    The  frequency  »nd  the  angular  spec- 
trum  as  well  as  the  totTil  energy  radiated  per 
unit  path  length,   ire  determined  for  both  cases. 
(Author) 


TISTE  CAM)  OTS  prtce  iZ.bO 

Cruft  Lab.   Harvard  U..  Cambridge,  «ass. 

TRANSIENT  RESPONSE  Of  LINEAR  ANTENNAS  DRIVEN 

KHOM  A  tUAXlAI.  LINE, 

by  Tai  Tsun  Mu.  and  R.  W .  P.  King.   .   May  ci, 

..tp.  illus.  /.  refs.  .Technical  rept.  no.  370) 

(Contract  Non  r-l8t.o3i .  Proj   NH  3"l-01b  aad 

li  r  a  n  I  no.  Jff'-i  1  ) 

Inclassified  r<port 


•Antennas. 
Pulse 

Pulse  1  n  t  ■;  ra- 
tion. Radio  signals.  Reflection.  Transient^ 
Impedance.  Integration.  Mathematical  analysii. 
Theo  r  V 


DESCRIPTORS:  "Dipoie  antennas. 
■Coaxial  cables.  Linear  systems 
generators.  Electrical  currents 


The  initial  transient  response  of  straighi  . . r.  ^ 
connected  to  coaxial  lines  is  studied  theor--  - 
cally  for  the  case  where  a  pulse  is  applied  to 
the  coaxial  line.   The  wave  form  of  the  r-iurn 
pulse  IS  first  found  approximately  for  the 
case  of  J  pulse  of  zero  rise  lime.   Since  this 
does  not  correspond  to  any  feasible  experimenlil 
situation,  the  effect  of  a  finite  rise  lime  is 
considered  in  detail.   Numerical  results  ar- 
obtained  for  several  special  cases.    Author 
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The    problem    is    con.sidere.l     of    s  yn  l  hes  i /.i  ng    »wi  I  .  i. 
ing    circuits     that     compute    a    given,     completely 
specified    switching    function,     and    a    new    point 
of    view     is     adopted     in    which     switching    circuits 
are    considered    to    I..-    realizations     "f    algnruhns 
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Radio    Corp.     of    America,     Lancaster,     Pa. 

IIIACE    INTENSIFIER    ISOCON    FEASIBILITY    STUDY. 

Final    rept.,    Dec    oC-Feb    oZ    on    Electronic    Tube 

Techno  logy , 

by   8.     E.     Hoffman.       Aug    -2.     2'p.     incl.     illus. 

tables,  ref. 

Contract    AK    jMolciVtJVo,     Proj  .    4 '  •  <. 

ASD   TDR    02-52'))  Unclassified    r.  p.  r! 
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Cathodes    (.Electron    tubes     .     Thin    films. 
Magnesium    compounds,     Aluminum    compounds. 
Oxides,    Targets,     Materials,     V^ideo    signals. 
Display    systems.    Television    display    tystems, 
Elect  rodes. 
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I.-rhniral  note  no.  ',  "  Apr--   June  t.  2, 

hv  E.  W.  Kinaman.    Julv  ■.,   ''p.   inrl.  illus. 

t  H  b  1  e        Kept.     no.     W  -  J     c «-  - ».  '      H  .  ... 

.fontr.irt     Ah      -0(60  2)2^22,     Proj.     '•• 
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Ub  S(   HI  ('Tl)KS  :        "Ml  r  r  ow:i  vf     .ini  p  1  1  f  1  >' r  s  ,     ''Irnveling 
wive     lubes.     •B.-init-pass      fil'ers,     Extrerel\ 
hi.jh     frequenry,     Cathodes        hlertrr^n     -ubes      , 
Many  f  af  t  u  r  1  ny     methods,      Ller'ron     heai-s,     Electron 
..ptirs.     Helixes.      Irrusinq        Ir.pedance     r  a  i  r  h  1  n  0  , 
diuplinij     rirruits,     Desiqn,     ksaveyuides.     Wave- 
U  u 1 d  e     filters.     Cavity     resonators.     Spheres. 

f  r  n  g  r  •■  s  s     was     continued     i.n     the     lube     a  n  (t     filter 
('..' \  e  1  (ipr.en  t  .        In     t  (;  e     tube     ar>a,     the     following 
•i:(ik     place:         •-    percent      transmission     of     the    beam 
through     t  h,  e     helix:     s'ahle     emission     of    ^     amps     cn.- 
frott-     the     cathode     face;     synchronous     helix     voltage 
wi-hin     •-     p.' r  cent      of     design;      ■        (i  b     elcrtronir 
,]  ,  i  V.     at     "'     kmc.        In     the     filter     area:         •     to    /.-     rib 
resonant      a  n  ci     insertion     loss     from    "        to    -  •     kmc     at 
a      ■     db     bandwidth     of     ^        'o     - ..     Mc.        Three  " '.      inch 

diar.'er     VIC,     sph-'res     of     line     wirt'h      less     than  5 

or  s  ted     wer--     used.         .  A  u  t  h  (^  r  . 

\l)-: -~     "■"  niv.        - 

T  I  Ml'    WH       (ITS    pr  1  .e    ;  -  .  oO 

New     Mexico     I'.      Engineering     Kxperinent      Station, 
A  1 b  ug  ue  r  g  ue . 

AN     APPROACH    TO     A/IMITII     ANClh     liEFHACTION 
I  OKKECTIONS , 

;\     isaliis     H.      (ranond     and     Uoiiald     (.      Thorn.      Apr     -2, 
■  ■  p.      1  i;r  1  .      1  1  ;  u  s        tables,      '  '       r  e  f  s  .         Te.'  hn  1  .  a  1 
rept.      no.      h  E-'   . 
(  .  nt  rar  t     DA     .    -     ..    -OiiU-1238) 

I.'nr  1  a  s  s  1  1'  1  eil     r  --po  r  t 


IIFSCKIPTORS:        •Radar     signal-, 
^  .,\  ,■     r.    ;■.•■<■  t  1  ■'  n  s  ,      "At  "-o  spher  1  r 
I  c.  r  -  .         i;  a  .:  a  r     I  r  a  r  h  i  r,  g  .      A  /  1  n  u  t  li 
data. 


h ; ec  t  r o  ra  gnet  1 c 

r  e  1  r  a  c  t  1  1'  11  ,  '  E  r- 

Ve  t  e..  r  o  1  o  g  1  r  a  1 


AnaUse-  n!   t  r  n  p  o  .- p  h  i- r  1  ■   r'-lraitlon  ol   elertro- 
r.igr.  etii  w  a 'v  e  .s  p  rop,  aga  t  1  lig  if.  the  atmosphere  havt- 
been  based  on  a  s  p  h  e  r  1  c  a  1  1  \  s.vnmetrir  medium. 
Howe\er,   this  applie-  ^m  \  \     to  r  a .«.  bending  in  a 
verti<a:  plane   .  1  e  v  a  t  1  o  r,  angles      Numerous 
r-thiids  have  l.ren  d  e  v  e  ;  o  p  e  <1  to  correct  for  eleva- 
tinn  angle  rrrors.    In  1  .■  b  r  u  a  r  \  '  •■  ",   the  presen- 
t;,  tinn  .if  a  new  "ethod  for  use  in  a  n  o  n  s  .n  mme  t  r  1  c 
atmnsphere  revivd  inter--st  in  horizontal   azi- 
muth angle   bending.    In  ord.'r  to  use  this  method 
t  ,,  ;  ,.  s  1   the  ■.  I  gn  1  1' 1  (■  a  ni  ■■  nl  a/imuth  angle  errors 
the  -patiai  d  1  s  t  r  1  liu  t  1  o  n  of  index  of  refraction 
must  !<■  known.    A  '-odel  whnh  utilize.-  m.'teoro- 
logi.al  profile-  tn  de-crile  the  lower  t  r  o  p  n  .- p  h  e  r  . 
1-  propos'd.   Since  re  i  .■  o  r  o  1  (j  g  1  c  a  1  data  are  ne-- 


1  r  1  t  e  il  , 


ine     surfaces     are     selected     a: 


th'-  Pasi(  c  (i  r-po  nen  t  of  t  h.  e  mode!.  The  different 
combination-  of  p  1  a  n -•  s  are  disruss'Ml  and  a  model 
usicij  parall-l  plane-  tilt'-d  with  r-sp-ct  to  .a 
plan.'-  tatiger,  t  to  t  !;  e  earth  bi-.or.-.-  the  fun. la  men- 
tal part  i.f  a  r '-p  r '■  -  •' :-i  :  a  t  1  o  n  to  be  u  s  e  .1  with  the 
non  s  i  "-r  .- t  r  1  .  b.-n.ling  .- ..  r  r  .• .  t  1  o  n  technique. 
^ Aut  ho  r 

AD-287    28?  Uiv.       8.     25 

>  Tl  STW    I'CI-:       CIS    ()r  1  I  >•    5^.10 

A.iM-pac.'     Inlormation     1)  1  \  .        W  a  s  ti  1  n  g  t  o  n  ,     1).     C 

1  A>l  -.     I'  UIIM  . 

by     ;.      A.      lal'rihaii!,      M .      V        \  ,.  .1  \  n  s  h  1  .v     and 

F.     A.     b.it  a.i  .  -.   1  .  "     CI.  t      ,  .-.        p.         ■*  ill     r-  pt  .     no. 

o2-1fce     in.n    I'at.nt     no.     l^SiViil.     /hurna.      ii'..hre- 

teniy,     N,,,  ,     p.     .....     1962) 

b'nc  1  a  s  s  1  f  1  .  .)     r  •■  po  r  t 

i49 


TT-T  cr«'n>riMTr'.G    ANTI   V.J.V.C 


Division  8  -  ELECTRONICS  AND  ELECTRONIC   EQUIPMENT 


(  f  TOmf  t  e  r  >.  .   1  ^SK 


i  n  ItT- 


X    virhatirii  translation  of  a  pat>-nt  «hnh  a|>p*-ar)>d 
in  Iht-  Jul)  I  "2  iss'iH-  of  /hurnal  i  zobrp  t  f-n  i  >  , 
th«-  official  Sovift  patent  or-jan.  is  giyen: 
A  Method  of  anplifyinij  plrctromagnetir  radiation 
based  un  media  with  a  neij alive  cd efficient  of 
a  It  s  o  r  p  t  I  i>  II  and  d  i  s  t  i  n  ij  u  I  s  h  e  d  li  v  the  a  p  |)  I  1 1  a  t  l  o  n 
of  a  multiple  passKje  of  the  siijiial  through  the 
amplifying  medium  in  order  to  imrease  ijain. 


Al>-.  -^  .  .  •<  ,    Uiv.   ^ 
;TISTE/CIIJj  OTS  price  tJ.oO 


HI  (ill  (I  HKKNT 
KtCTU  ItKS. 

,1  un  e- 


AM) 


(,eaeral    Electric    Co..    Auburn,    N 
THE    HE.SEAKCH    AND    DEVEI.OPNENT    OV 

IIK.H    vol  TAf.K    -SlIKltN    (OMROI.IED 
Quarterly    progress    rejit       no 
3C    Sep   '2. 

JO    Sep    <•/.       V  .     inci .     i  I  1  u  % 
(Contract    NObsr-rt'-.^P) 

t '  n  c  I  a  s  s  I  f I e  d    report 

DE.SCRIPTOHS:   "Hertifiers.  'hleitronn 
sMitches,  'Semiconductors.  Silicon.  Switching 
circuits.  Voltage   Electric  currents.  Electric 
fields.  Resistance,  Diffusion.  Processinij. 


K  e  s  e 

(  u  r  r 
rer  t 
la  t 
resp 
■  en- 

,  St  .1 

ron  t 
Fixt 
made 
were 
too  I 
fart 
par;i 


arch  c 
en  I  an 
I  f  i  »•  r  s 
he  V  a  r 
eel  to 
de  s  I  g 
t  I--1I  f- 

0  u  r     of 
urr  s  , 

Saa 
made 

1  ng. 
on  1  >  . 
meter  s 


(I  n  1  'rn*    the    il»-ve  I  opmen  t     of    high- 
d    high-voltage     slliion    controlled 

Design    consideration    and    .lpproJ>he^ 
lous    prolilems    are    disiusseil         Milh 

device    U.     junction     assemlii*     components 
ned    jnd    procured    for    the     initial 
the-art       design     taaples         (ieometry    and 

the    junction    structure    were    si- lee  ted. 
tools    anil    Jigs    were    also    desigiieil    and 
II    quantities    of     initial     design    siiiples 
to    check-out     assemlil.*     components     .ind 
This    check-out     is    progressing    s.ili.- 
The    phase    of    optimisation    of    de.sigii 

luMj.ui    on     schedule  Author. 


AD-.'"     :.    • 
TISTE    miD 


U  I  V  a  . 

OTS    price    t' 


(ieneral     tiertrir    ("  o  .  .     Sc  h  en  ec  I  .id)  ,     S       \ 

SILK  ON    f.HOWN    DIHir.ED    TRANSISTOR    T^PL    . 'i 

Quarterly     repi        no.     ',  Apr-         July    t.     on 

Production    Engineering    U«-.isure. 

;  '    J  u  1  y    '  »' ,       p  . 

(Contract     DA       '-         —  sr-P^','.-" 

I  nc  1  nss  I  f  I  eti  repor  t 

DtSrillPTOKS:    Trnnsi&lors.   Manu  f  ac  t  u  r  i  nq 
methods   Diffusion.  Silicon,  Be  I i nbi  1 i t >  , 
Production.  Surf:ices,  Machinis,  Processing, 
Temperature,  Meliiing,  Senls 

Kffori  was  expended  towards  improving  prnductinn 
techniques  on  the  silicon  grown  diffused  tr.in- 
sistor  type  iN-  ',  with  ;•  m.iximum  failuri-  rale 
of  '  C  1)K  per  l,Ci(  hours  at  a  '  '  confi«>ence 
lerel  at  2";  C.  as  nn  objective.   Two  ke>  process 
steps  were  singled  out  to  maximi/e  process  con- 
trol   The  latest  processing  techniques  were 
incorporated,  while  minimizing  process  variabil- 
ity, and  at  the  sane  time  greatly  increasing 
production  capability.   The  two  spi-rific  work 
Items  are:   v'   Surface  Passivation;  and      High 
Temperature  Main  Si-aling     Author 


\[)-2.>'/;  .;    ■  Di  V.      J . 

Tlsn    EJII      OTS    price    : :. .  ■ 

Georgia     Inst,     of    Tech.     Kngineering    fcxperim.nt 

St  at  inn,     Atlanta. 

Ar.INi;    <  HAHACTKII  ISTH  S    OK    •>!    U<T/    lUrSTAL 


RESONATORS. 

Quarter  ly    repi.    no,    •  ,     i  .    May-1'.    Aug    <i2, 

by    R.     II.     Ilelser    and    H       11      llirklin.        1'.     Aug    ■. 

.'.  1  p .     I  R  c  I  .     I  I  I  u  s       table. 

iCuniract    UA        -        -sc-rtV/.fV) 

I  nc  I  as  s  i  f I •  d    report 

DEStKIPTOUS:   't^uari/  resonators,   i/uartx 
crystals.  Irystals.  Aging,  trvstal  ovens, 
frequency.  Resistance.  Seals.  Bonding. 
Stability.  Storage,  Heating,  Temperature, 
Crystal  holders.  Plating,  Aluminum,  (iolU 
plating.  Sliver  plating,  \-ra.v  diffraction 
a  ri  a  I  V  s  I  . 


Approx I  ma t  e I « 
oven  s i o  r  a  g  e  at 
for  f  rei|u  en  r  V  ,i 
••  were  units  p 
and  the  rema  i  nd 
preliminary  to 
radiation.  Th  i 
I  rode  s  we  re  f  ab 
.'  V  '  I  g  I  a  s  s  c  o  n  t 
sea  I  I ng  re  su  I  t  e 
12  of  these  uni 
of  << -'  MC  ,  with 
Krequency  versu 
indicated  rhara 
more  than  an  At 
of  changes  in  I 
of  X-ray  di f  f ra 
sive  electrical 
the  frequency  s 
strains  produce 
and  cements  cou 
lion  topography 
h  a  V  •■  high  s  I  a  l<  i 
aging  rates  at 
of  the  same  u  n i 
display  greater 
only  with  a  bas 


r !•  son  .1 1 •>  r  s  were  ma 
-"  f  and  mi- a  su  red  pe 
n  •!  I(  s  or  these,  a  p  p 
repared  for  long  term 
er  Here  undergoing  me 
exposure  to  high  inte 
rty  new  resonators  wi 
r  I  I.I  led  and  mounted  i 
a  I  ne  r  ilea  t  e  f  f  i-c  I  s 
d  in  major  frequ«'ncy 
Is.  I rom  ; •  mc  to  i he 
now  significant  chang 
s  t  enpi- ra  t  u  re  data  an 
ctr-rislics  resembling 
-lut  rr'sonator.  An  i 
he  SI'  resonators  by  th 
c  t  I  o  n  topography  i n  d I 
twinning  in  the  unit 
hi  ft  Infortsalion  co 
d  in  the  quart/,  by  mo 
Id  be  obtained  l)y  \-r 
.Vg  I  ng  studies  show 
lily,  but  def  i  ni te  dl 
the  fundamental  and  o 
t  were  observed  Ov 
aging  rates  than  uni 
coal  . 


I n I  a  I ned     in 
r  I  o  d  I  c  a  I  I  y 
rox  i  ma te I k 

aging    s  t  m  d  .> 
a  s  u  ri'men  t  s 
nsily    pulsed 
th     A  I     eler- 
n     the    IK - 
during 
>  h I f I s    for 

V  I  c  I  n  1 1  > 
e     in    II  s . 
d    l<  s    values 

an    AC-rut 
n  V  «•  s  I  I  g  a  I  I  n  n 
e    method 
cated    exten- 
s    exhibiting 
n  c  e  r  n  i  n  g 
unting    clipi 
as    d I f  f  rac- 
ed   many    units 
fferences    in 
vi-rtone    aodet 
rioaled    uniti 
t  s    coated 
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1)1  v  . 
OT.s    pr  1 1  e 


San    Carlos.    Calif 


t. 


I  I  t  I  on  1 1  iM-  t  ron  Tube  Corp. 

IIK.H  PERVEAM  E  GIN  STIOY. 

Quarterly  rept .  no.        June-.  Sep  ■ . , 

b\  U.  D   Harris.  J.  H      llerhtel  and  i.erold 

Pukorny.    !•  Oct  ■   .  2'p.     i RC I .  illus 

^Contrari  OA  ■■  -  ••-sc-^7«l-; 

liic  lass  I  f  led  report 


DESCRIPTORS:   'Electron  guns.  'Electron  beams, 
Magnetron.  Cathodes  .Klectron  tubes  ,  Electric 
lurri-nts.  Voltage.  Magnetic  fields.  Configu- 
ration, Elt'ctron  accelerators.  Electric  fields, 
Design,  Spare  charges.  Particle  trajectories, 
Kocusing.  Electrons.  Anal.tsis.  Computers. 
Mathematical  computer  data.  Electrostatics, 
Electron  optics. 


St  udy  i  s 
we  I  l-f oi  u 
ho  I  I  ow-be 
guns  and 
invest  i  g  a 
I  a  t  I  o  n  of 
the  ri-  s  I  s 
overs  and 
are  given 
for  g  o  o  d 
an  invert 
Character 
cathode  1 
cussed, 
ven t I ona I 
respecl  t 
V  A  u  I  h  o  r  J 


g  I  V  ••  n  of  t  h  ••  forma 
sed.  h I gh-pervean I 
ams.  Hoth  magnetr 
Pierce- type  gun  de 
ted,   A  me t  hod  is 

space  charge  simu 
lor  network  which 

scalloping  t  r aj  ec 

with  connen Is  as 
accuracy.  The  e I e 
ed  magni-lron  injec 
I s I  I c  s  of  the  gun. 
o  a  d I n  g  and  s  t  a  b  i  I  l 
A  c  ompa  r I  son  o  f  an 

magnet  ron  i  nj  ec  t  i 
o  the  cathode  vs. 


lion  of  slalile  and 
e  .   large  d i ame t  er 
on  I nj  eel  I on-l ype 
r  I  V  a  t  i  V  e  s  w  e  r  e 
given  for  the  calcu- 
lation current. s  in 
will  allow  cross- 
lories.   Some  result* 
to  grid  si/e  necess»f» 
c  I  r  i  c  a  I  design  for 
lion  gun  is  given. 

I.e..   pe  r veanc  e , 
t  y  criteria  are  d i ^ - 

inverted  an  d  c  on- 
o n  gun  is  given  with 
beam  d i ame  t  e  r . 


:  ibTE   CRJ; 


(j  i  >    p  r  I 


Ridio    Corp.     of    America,     Somerville,     N.     J 

lESEARCII    AND    DEVELOPMENT    ON    IIIOII    CIKUtNT    TINNEL 

DIODES. 

literim    development    rept.,     '<    iuly-iJ    Sep    t^, 

IG   Sep    '.2.     J3p.     »ncl.     illus.     tables. 

'^Conirfct    NObsr-87540) 

L'nc  1  as  >  I  I  1  ■  1  r  •  j. i  i  l 

DESCRIPTORS:   •Diodes.  •  S.  i- i  c  o  n  d  uc  t  o  r ;.  ,  'In- 
verted rectifiers.  •  1  n;  ■  r  ;  .  r  circuiib,  hili  on. 
Germanium.  Gallium  corapo  uii.l  s .  Arsenides,  Lil- 
expectancy.  Shock  resistance.  Vibration, 
Impact  shock.  Electrical  properties.  Voltage. 
Electric  currents.  Measurement. 

Device  design  of  high-current  tunnel  diodes  was 
performed  for  germanium,  silicon,  and  gallium 
arsenide.   It  is  concluded  that  silicon  ib  in- 
ferior to  gerraaniufii  and  gallium  arsenid.,  «hile 
tke  differences  between  these  two  ar.  t  .,.  snail 
to  eliminate  either  one  at  the  present  time. 
Geraanium  tunnel  diodes  with  'C:-amp  peak  cur- 
rents were  fabricated  with  theoretical  effi.  i-n- 
cies  as  an  inverter  of  up  to  5  2i.       Gallium  ar- 
senide tunnel  diodes  with  more  than  2C0-aitip  peak 
currents  were  made  with  efficiencies  in  the  ^0- 

(  range.   A  study  was  made  of  the  diode  re- 
Iistances  and  it  was  determined  that  the  resist- 
ince  near  the  junction  may  be  a  larger  factor  in 
the  total  resistance  than  the  back  contact 
resistance.   Two  different  test  circuits  were 
built  for  measuring  high  current  tunnel  diodes. 
;  discussion  of  some  inverter  circuit  work  being 
performed  on  another  contract  is  also  included. 
Aut ho  r ,  I 

KO-:^-:   J,8}  Div.   8 

TISTE  CAM)  OTS  price  $7,6C 

v.-*  Mexico  I.  Engineering  Experiment  Station, 
ilbugue  rque . 

DEMOUI  LATION  OK  A  SPECIAL  ,v-  y  sKAAL, 
b.v  Donald  W.  Dearholt.   Sep  c.,  c-ip.  incl.  illus. 
refs.   ^Technical  rept.  no.  EE-34 
Contract  DA  29-0i;0-0HD-l  2 -8  ; 

Inclassified  r.port 

DESCRIPTORS:   'Signal  generators,  " T ran s due r s , 
•Detection,  'Modulation,  Had i o f requ en c y ,  Radio 
signals.  Amplitude  modulation,  TuninJ  circuits. 
Pulse  discriminators.  Pulse  modulation.  Elec- 
tronic circuits.  Mathematical  analysis. 
Theory,  I  n  t  eg  rat  i  o,i  .  Waveform  generators. 

The  problem  of  demodulation  of  a  signal  obtain. d 
from  a  special  generator  and  a  special  class  of 
transducers  is  considered.   The  swept  frequency 
ringe  of  the  generator  is  chosen  so  ;  '  n ;  t^' 
resonant  frequency  of  the  transducer  .i..  ^iihin 
this  range  for  all  anticipated  values  c i  th. 
p»r«meter  to  be  measured.   The  generator  output 
II  applied  to  the  transducer  so  that  an  amplitude 
peak  occurs  .very  time  the  generator  frequency 
p»s$.'s  through  the  resonant  frequency  of  the 
transducer.   Demodulation  is  considered  complete 
if  correct  relative  values  of  the  resonant 
fr.'.)uency  of  the  transducer  are  obtained. 
Possible  sources  of  .rror  in  the  peak  marking 
circuit  are  considered,  and  ways  of  minimizing 
different  types  of  error  are  discussed.   Results 
obtained  from  an  experimental  peak  marking 
circuit  are  compared  with  theoretical  results. 
Au  t  hor 


"10 


AO-28"    il98  Div.       8,     2 

TISTP    GKW      OTS    price    13.60 


'^eo    Mexico    U .       Engineering    Experiment     btatmn 

^Iburquerque. 

COMPARISON    (5k    EXPERIMENTAL    WITH    (UMPIThU 


TROPOSHHERIC  REFRACTION, 

b\     Wallace  L.  Anderson  and  Ralph  J.  Rainey. 

Oct  •  -,  .:.;p.  incl.  illus.  tables,  refs. 

Technical  rept.  no.  EE-28; 

(  „nt  ran  UA  .  -  .,  ,-OKU- "  C  ■  ?  ) 

Inclassifi.'fl  report 

lJhS(  K  1  PTUKS  :    "Radar  .signals,  Radar  r  a  n  .j  e  s  . 
R.  I' rai- I  1  V  .'  index.-  M.- 1  .■  o  r  o  1  og  1  r  a  1  data,  Terrain, 
l.'st  melhods,   Kx  pe  r  i  me  n  t  a  1  data.  Sen  Mexico, 
A  I  rn 0  .s  p  h  f  r  1  c  r  .'  f  r  a  c  t  i  o  n  . 


!  i"iits  of  appl  i  cabi  1  1  I  .N  of  ray  tracin.j  in  com 
pa!  in. J  I  ropospheri  i:  r  e  !' r  a  r  t  i  o  n  at  W  h  i  t  e  S  a  n  d  s 
Mis-  ill-  Range  wer.-  .-xplor.'d.    A  total  ot   .  ->; 
curparisons  w  a  ,s  made,  all  for  a  path  from 
dar  to  fixed  I)  .'aeon  of  about  ., '  niles  and 


r  .1  • 


e  1  .■  V  a  I  1  0  n  a  n  (J 
m  1  1  I  1  r  a  d  1  ,i  n  s 
a  t  "o  .-  p  h  .■  r  .■  n  a 

[1  r  o  I  1  1  < 


an 


a  r  i-  u  r  a  i' 

t'  r  (1 1^ 

a  n  d 

-■  X  p . 


K  (J  r  this 
n  1'  the  r  m  s 


of  ■  -  .  ■  .   mils   one  mi 
A  ho  r  1  ^o  n  t  a  1  1  .'.  s  t  r  a  t  i  f  i  .- d 
IS  s  limed  .    R.-f  rac  t  l  v  .-  index 
V    pr.-p.ir.'d  from  a  v  a  r  i  e  t  .^  ot 
i».-ath.T  .lata,  and  o  1  a  .- s  i  f  i  .- d  A,  li .  or  C  in 
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INICS  AND  ELECTRONIC   EQUIPMENT 
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farturi   I  -ifthods.  Tantalu«,  Impuritirs, 
Ani>d>-^   f.  I'ltro  lytic  tpIIs.  Foils.  t>ra«ic 
coatinys,  MagnHsiun  compoundi,  Uinxidcs, 
Ifai),  Tantalun  ropipounds.  Oxides,  Koaned 
niftal>,  Voltaj*-.  Elprtrnal  propfrtin, 
1  mprt-ijn  .1 1  I  i)n  ,  Porosity. 
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TKANiWlbblUN  LlNtb. 

by  Orval  K.  Cruzan  ami  Kubert  V   Oarver. 

2c    Sep  c2,  24p.  incl.  illus.  IC  refs.  (Kept.  no. 

1077) 

Unclassified  report 

Ut;>(  KlHTOKb:   "Coaxial  cables,  •Impedance. 
•Determinants,  •Numerical  methods  and 
procedures,  •Simultaneous  equations. 
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characteristic  impedance  of  rectangular  co- 
I  transmission  lines  can  be  readily  and 
ritely  computed  by  a  simple  equation  when 

ipacilance  per  unit  length  is  known.   While 
capacitance  per  unit  length  of  the  parallel 
es  IS  easily  calculated,  the  corner  capaci- 
e  IS  a  mo  re  difficult  calculation.   ThP 
er  capacitance-,  for  a  wide  range  of  vari- 
.  s.-T.--    calculated  by  computer  and  are  cal- 
1  ii  graphical  forfli.   The  calculations  were 
i<ing  formulas  given  by  Skiles  and  Higgins, 
n  were  derived  by  ortho-normal  block 
y»is.   (Author; 
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UESCKIHTOKS:  *Kadio  interference,  ...„.„  ^ 
munication  systems.  Had i o f reque ncy  ,  Analys 
Theory.  Heductiun,  Circuits,  Kadio  charts. 

The  mulujl   inter lerence  chart  gives  the  Compati- 
bility that  exists  between  the  channels  of  a 
radio  set.   This  property  of  the  chart  is  used 
to  determine  classes  of  frequencies  that  are 
compatible  with  given  transmitting  or  receiving 
frequencies.   The  approach  is  based  on  the  ele- 
mentary theory  of  classes.   II y  the  use  of  the 


chart, 
be  de  f  I 
f  requen 
e  nee  of 
classes 
the  pre 
s  ub J  ec  t 
ble  fre 
are  det 
more  ha 
the  s I m 
ass  ump t 
local. 
I  e  re  nee 
discuss 


f wu  c 
ned: 
c  1  es 
a  g  I 
that 
se  nee 
to  I 
quenc 
e  rm  1  n 
1  f-du 
p  I  es  t 
ion  t 
The 
f  rom 
ed. 


a  lego  r 

those 

go  I  n  g 

ve  n  de 

coat  a 

of  a 

nt e  r  f e 

1  es  re 

ed  for 

p  I  ex  o 

p  o  s  s  1 

hat  t  h 

I  n  f I ue 

d  I  s  t  a 

Autho 


I  e  s  u 
c  I  as 
into 
s  1  red 
I  n  de 
given 
renc  e 
sul  t  1 
c  1  re 
r  dup 
ble  c 
p  sou 
nee  o 
nt  so 
r 


1   1  u 
ses 
1  n  t  e 

fr 
sire 

und 
T 
ng  f 
u  1 1  s 
lex 
o  n  f  I 
ree 
nth 
urc  e 


ndame 
that 
r  f  e  re 
quenc 
d  f  re 
es  1  re 
he  c  I 
rom  t 
eon  t 
c  h  a  n  n 
gura  t 
of  in 
ese  c 
s     I  s 


ntal  clas\is 
contain  u  n .li- 
ne e  in  the  p 
y  ,  and  I  h  ii\  i- 
quencies  .%>i 
d  f  r  e  q  u  e  in  > 
asses  of  com 
h  ese  de  f  I  n  I  t 
a  I  n I ng  one  o 
el  t  e  rm I na I s 
ion  on  t  h  )■ 
t  e  r  f e  renc  e  i 
lasses  of  in 
li  r  I  e  f  I  y 


res- 


rf  r  .• 
pa  t  1- 
I  ons 
r 
I  n 

s  ■ 

ler- 


^LECTRONIC^NDELECTRONIC  EQUIPMENT  -  Division 


AD-^e?    59( 
TISTE    CAH, 


Di  V         < 

OTS    price 


Army    Electronics    Hrseiirch    .ind    Uevelopnent     1  nb 
(•  or  t     Monmou  I  h       N       J  . 

HUEK    ACTION    AND    ITS    P.KLl  ENCE    ON    INTEUIEKENCE 
AND    KHEQIENCY    ASSl  C.NMENTS  , 

by    Ne  I  1  o    R      Castellini.       M.iy    62,     i-:p.     incl. 
Illus       '     ref       'ASHDl.    refhnieal     repi       no      2?8" 

I nc  lassi f I ed     report 
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DESCKIPTOKS:   •Crystal  mixers.  Radio  inter- 
ference. Radio  signals   Rad i o fre quenc y  oscil- 
lators. Voltage.  Kadi  o  frt- quenc  y  ,  Propagation, 
Theory . 
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ew  of  the  action  of  the  mixer  under 
fying  assumptions,  it  is  shown  that, 
of  interference  likely  to  be 
in  pr.irtice,  Ihe  power  of  t  he 
terferenre  products  rnn  be  simply 
n  terms  of  Ihe  undesired  and  of  the 
lator  voltage  inputs  to  the  mixer 
riion  and  some  of  the  c h a rnr I e r i St i cs 
a  I  interference  chart  are  briefly 
An  expression  giving  the  importance 
rference  product  relative  to  the  s i g- 
loped    By  the  use  of  propagation  1 »• 
on  is  expressed  in  terms  of  the  field 

The  resulting  relation  is  useful 
ng  relative  importance  of  products 
a  function  of  the  distance  sepnr.nl 
undesired  i  rnn  si.ii  i  t  e  rs    The  role 
latinns  .ind  the  chart  in  developing 
frequency  assignments  is  briefly 
(Author' 
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VI  ART/.  CUYSTAl.  I  NITS  -  HIGH  SllOCk  AND  VIHRATION 

RESISTANT,  LOW  KHEi;lENCY. 

(Quarterly  progress  rept.  no.  :,     f*  May-  •  1  July  •- 

by  .1   «   Wolfskin.  A.  U.  Krespan  and  Kobert 

iouck.    ;  July  1.2,     58p.  incl.  illus.  tables. 

(Coitracl  DA  !-;,-03')-sc-8t-71 9) 

Unclassified  report 

DESCRIPTORS:   •i^uartz  resonators.  Low  frequer 
cy.  Reliability,  Manufacturing  methods.  Test 
equipment,  Quartz  crystals. 

Cg-(xii-^5).''U  type  quartz  resonators  cannot  uti- 
lize *'j    degree  X  cut  crystal  resonators,  even 
though  all  the  parameter  requirements  are  such 
that  *o  degree  X  crystals  would  be  the  only 
logical  choice.   Some  alternate  crystal  reso- 
nators which  can  achieve  belter  frequency  sta- 
bility at  7f -3(  C  than  the  f  •>    degree  \  ruts  bat 
which  have  comparable  electrical  parameters  to 
the  ■>  .     degree  X's  are  being  studied.    (AuthorJ 
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DESCRIPTORS:       "Electrical    networks.    "Circuits 
•Hairix     algebra.     'Differential     equ.Tlions, 
•Linear    systems. 


Bounds    are    derived     on     the    Kloquel     exponents     of 
systems    created    by    embedding     linear    periodic 
elements     in     passive     networks.        A    r  ea  1- f  .^  -    ;  u  •  n  r  \ 
stability     lest     is    established     for     the    iin,lriv<n 
response'of    vn r ac t or- 1 i ke    devices    coupled 
through    linear,     stable,     t i me- i n va n an t     n-ports. 
Aut  hor 
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DtSCRIPTORS:       ''Electronic    equipment.     'Mainte- 
nance.   'Test     equipment.     'Phase    modulation, 
•Krequency    modulation. 

The    requirements    .nnd     the     formulation     of    concepts 
for    the    design    of    an     integrated     system    of    modular 
test    equipment     to    provide    a    capability    for 
iutonatic     field    maintenance     testing      ire     I  rented. 
LAuihor) 
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DESCRIPTORS:       'T.intnlun    capacitors, 
•Microminiaturization     (  E  1  er i  r on i c s )  ,     M)  i 
irir     films.    Oscillators,      \  u  .' i  o    flmpli!i.r 
Tuned    amplifiers.    Oxiriti.     1  ■  h  d    comp.i.nds 
Titanates,    Titanium    compounds,     Tantalum 
compounds,     Dioxides,     Aluminum    rni^poiinris 
Elect  rodepos  i  I  i  on  ,     Processinij 
met  h  ods . 
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Thin    film    capacitors    with    n     large    v.ilue    of 
capacitance    per    unit     area    were     fabricated     from 
stacking    a.c.     anodized    tantalum    films.       Several 
Slacks    containing    four    capacitors    each    hid    a 
rapacitance    equiv.ilenl     to    i    mi  c  r  of  ar  ads/'sq       in. 
»nd    a    dissipation     factor    of    about     hi.       The    glow 
discharge    method    of    depositing    thin    dielectric 
films    was    also    studied.       After    solving    the    vapor 
pressure    problem    of    the    titanium    feed    material. 
It    became    possible    to    produce    TiOr    deposits 
consistently.       PbTiO"    deposition    was    nlso 
investigated    to    a     limited    extent.       Th»»    main 
problem    in    the    PbTiO:*     film    production    is     the 
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DESCKIPTUHS:   •  Po  1  ynomi  j  1  s  .   VlicroMaves, 
•Antennas,  "Electrif  fields,  •Illumination, 
L)il' fraction,  K  unctions.  Polarization,  Conical 
antennas,  Taylor's  series.  Integrals,  Pjrtial 
differential  ei)uatlont.  Theory. 

A  ffludilied  form  uf  Zernike  polynomials  ami  a  set 
of  generalized  functions  are  introduced.   These 
polynomials  and  functions  are  applied  to  the 
analysis  of  the  Kresnel-region  field  of  circul.ir 
apertures  mth  non-unifurm  and  non-symmetric 
illumination.   Witli  m      ,  the  general  result 
reduces  to  that  fur  non-uniform  but  circularly 
symmetric  illumination  obtained  previously.   A 
general   expression  for  the  far  field  >Kraunhofer 
field;  of  circular  apertures  with  general  illumi- 
nation IS  also  derived.   Kinally,  a  simple  ex- 
ample IS  given  as  in  illustration.    .Author; 
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'Evaporation,  "Refractory  materials,  'Kilms. 
Design,  Space  charges.  Power,  Density,  Elec- 
trodes, Aluminum  compounds.  Oxides,  Theory, 
Thermal  radiation.  Velocity.  Ceramic  materials. 
Physical  prop-rties. 
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DESCRIPTORS:   •Semiconductors.  •Reliability. 
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cal prope  rt  i  es  .  Probability.  Statistical 
analysis.  Theory.  Numerical  methods  and  proc- 
d  u  r  e  s  . 

Life-test  data  on  1'  of  the  .•  specified  semi- 
conductor device  types  were  obtained.   Analysis 
of  one  of  these  types  was  completed,  and  the  re- 
sults are  included.   Collection  of  fif-ld  relia- 
bility data  on  transistors  and  transistorized 
equipment  has  started.   Computer  programming  was 
completed  for  the  :Jonte  Carlo  technicjue  that  is 
being  used  for  placing  confidence  bands  around 
the  Weil.ull  shape  parameter.   Analysis  of  the 
computer  output  was  begun,  and  preliminary  re- 
sults are  reported.   The  analysis  consists  of  i 
parts:    ',  distribution  of  electrical  parameter 
readings  at  differi-nt  time  periods;  .,2)    distri- 
bution of  the  change  in  electrical  parameter 
readings  at  'wC  hours  relative  to  the  initial 
readings  (delta  distributions):  {'')    graphical 
estimation  of  the  Neibull  distribution  shape 
parameter  and  scale  parameter;  and  (4/  determina- 
tion of  hazard  rates  based  on  the  estimated 
fceiliull  parameters.    !Authorj 
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p,^l,rial      turns     ii     f  lui  ri  il  a  t  i  n  r.     upon     which     a  r.     n-jiort 
(1,  I  i.p  pi>  -  1  t  1  i.r,     w  1  1   ;      I'.'     I'a  s.'d  .  .\,i  t  h  i.  r 


9.    FLUID  MECHANICS 


AD-.  -''      ■  " '.  I'  i  V  .        '.    25 

(TIST.M    EJH,        cTS    pme    g7.b0 

tke  1  d  I  1  11. |.'  r        Pa  u  1        '^''u     'i  o  r  h 

KOKChl)     V  lI'lk.-irii'NS    III      AN     h.   A.sTir     (1H(1L.\K     1^- 

l.lNUHll   -U      I'.ODl     C'^     ilNin-.     I   tM.TII     .si  KMtKdhl)     1\     AN 

ACOl  .ST  IC     M.I   11)  , 

by    Mi-Uin     I        I'.arun.     .A  U  ,i     f.     Ma  t  t  ii --vs .-     and.    Hans     II. 

Bleich.    .'un.'  -.2,  O^p.  incl.  i  1  1  u  .s  .   Technical 

ri'pt        n  11  . 

, Cent  rait     Niinr-3/;5^0C  ,      I'roj.     NK        '..-..     .. 

I  ni   I  as  s  1  1  1  .'.1     r.pi.  r  t 

DES("H  1  I'Ti'K  S  :  (■  \  1  1  n  il  r  1  I  a  .     p.. .:  i  .■  -  .        i  i  i;  r  a  t  i  "  n 

"Jet      aii'u-tii      u  -  c  1  i  I  a  t  1  ..  11  -  .     1    1  11  1  .1  -  .     i'..M,ii.!ar> 
la^.r       Suriai.'s.     .str.ss.s,     L  :  a  -  t  i  .   i  t  s  ,     Vat  he- 
mat  u  a  ,     ana  .>si  s.      il.j.   I.ra        Ir,  f.jra  ,     •  .iuat  lur:- 
S  1  n  u  I  I  a  n  .■  o  u  -     .  '1  u  .1 1  ions. 

fh.'     first     jiart     ..  !      .i     -tud>     i.n     th,'     d .' v  .' I  o  p  f-:'' 'i  ^     " '" 
methods     fur     tr.'atici     t  li  .•     fiiri.d     wbralii.ns     o! 
elastii      liiiili.'s     lit     r.\iiiutiiin     s  a  l.  ni' r  .j .' d     i  r.     an 
ac  ou  - 1  1  I      f  i  u  1  11     is    d  .  s  I  r  1 
p  re  s  s  u  r  i-    a  c.  .1    i  .'  ;  o  I  1 1  >    :  1 


1  n  d.'  r 
in     t  e  r  r  s     o  : 


Sj, .'  I    1  f  1  .'  a  1  :  >  ,      the 
s     «  h  1  I   h     are     p  r  n  d  u  c  .'  d 
in     the     !   .  a  1  i:     I'.s     t  h  .'     harr'.i.nii      excitation     nl     an 
e  la.st  1  I      I    1  n  u  1  ar     cylindrical     lio.is     „f     Unit.' 
len.jt  h.     ar.      .'Va  :„,,t.'.l:     t  t  ,•     .'  :  „  -  t  i  .      •  >  i  wuL-r     i  s 
sol  1.1.         A     p.. tent  1  a  i     I  h.-i.r>     appr-a.  h     i  -     ■'^•■''-        '" '' •' 
.  t  ,',.  s  s  ,•  s     .,  Ml     V,'  1  11.   1  I  1  -•  -      1  n     ar.     .'  .  a  -  t  i  . 
,,  :      !  1  n  1  t  .       :  .  n.j  t  h     i  an     I..'     .'Xjir.'  ss 
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tioni    on    the    strfssrs    and    y.- I  oc  »  l  i  p  s    at     the 
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SONK  HOW  UVEK  tKltlKOKM  SIKKAttS. 
b>  James  Wallace,  Jr.  and  Joseph  II.  Clarke. 
June  ';2,  2Ap.     illus.  •   refs.   Kept   no   LH-' 
Subcontract  to  Solid  Propellant  Information 
Agency,  Applied  Physics  Lab..  Johns  Hopkins  1.. 
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Second-order  $uper,sonir  flow  over  a  cruciform 
configuration  is  studied  for  supersonic  inlets, 
wing-body  junctions  and  vehicle  fins.   Severe 
local  failures  are  identified  and  adjusted  for 
the  ordinary  second-order  theory.   For  wings 
with  discontinuous  slopes   discontinuous  poten- 
tials occur  across  the  planar  shock  and  square- 
root  singularities  in  the  velocities  occur  at 
the  intersection  oT  these  shocks  with  the  cruci- 
form surfaces.   A  second-order  solution  uni- 
formly valid  to  first  order  is  constructed  by 
adjustment  of  the  ordinary  second-order  solution 
obtained  first.   The  uniformly  valid  solution 
has  two  different  series  representations  in  the 
thickness  parameter.   This  solutii>n  gives  the 
detailed  wave  structure  and  shows  a  flow  regime 
upstream  of  the  vertex-centered  undisturbed  Ma" h 
cone  not  predicted  by  the  ordinary  theory.   The 
wave  structure  consists  of  a  pyramidal  arrange- 
ment of  planar  shocks  .idjacent  to  and  upstream  of 
the  above  cone,  followed  by  weaker  obli<|ue  ex- 
pansion fans  and  finally  by  two  extremely  weak 
shocks  coincidinf  with  the  ve rt ex-cen t e red  un- 
disturbed llach  cone.   H.'sultl  are  given  for  the 
case  of  two  i  n  t  er  sec  t  i  n.)  «eil.|e».  ^Author; 
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VAUIATIUNS  IN  KEYNOIUS  NIMIJtK  AND  M  Kl  ACE 
TEWPEKATI  Ut  ON  KOI  II  SIIIKACK  PlttSSIUtS  ON  A 
SI.  IGllTLi  Ill.lNTtU   -•  .  UEGKEE  IIAI  K-ANGl.t  CONE  AT 
MACM  NLMBEKS    AND  -  KOII  ANGLE-S  OK  ATTACK  LP 
TO  ::,    UEGKEES. 
K  I  n  a  I  r  e  p  t .  , 

by  Kred  0   Smetana.   Aug  b2,  ZBp.  incl.  illus. 
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DEbCII  ll'TOHS:    'Conical  bodies.  Aerodynamics, 
Hlunl  bodii-.s.  Temperature,  Pressure,  Uuundary 
layr.  Hodel  tests.  Wind  tunnel  modtls.  Surface 
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The  effects  uf  variations  in  Ueynolds  Number 
and  surface  temperatures  on  ».  surface  pressyret 
were  studied  with  a  slightly  blunted  '  : .' 2 
d.gr>e  half-angle  cone  at  Kach  Numbers  of  ';  aad 
-'  for  angles  of  attack  up  to  .^  degrees.   The 
variation  of  cone  pressure  with  angle  of  attack 
followed  the  .xpected  sine  squared  distribution 
and  the  bet*  plane  pressure  changes  with  angle 
of  attack   alpha   could  be  predicted  from  the 
characteristics  of  a  cylinder  normal  to  a  strean 
of  Mach  Numb.r  K  sin  alpha.   Although  the  cone 
was  insensitive  to  changes  in  Mach  Number  in  the 
investigated  Ka" h  Number  range  for  constant 
Keynolds  Number,  a  reduction  in  free  stream 
Reynolds  Number  by  an  order  of  magnitude  ap- 
peared to  reduce  the  angle  of  attack  sensitivity 
by  about  1-'.   For  the  range  of  Hach  Numbers 
tested,  the  displacement  of  thi'  fr«'i  stri-am  by 
the  boundary  layer  was  small  amounting  to  a 
maximum  of  '  .  degree  increase  in  effective  cone 
angl.-  for  »l    rf  and  Ke  ft  *  ?0C.COC  and  insig- 
nificant increases  for  the  lower  Mach  Number  a 
higher  Ki-ynolds  Numbers.   Kor  the  Reynolds 
Nu'abers  i  lives  t  i  gat  <'d,  the  effect  of  wall  tempera 
ture  was  also  found  to  be  small.    Author/ 


nd 


AD-.8V    ^hit  l>iv 

Tl STP    JW 1    OTS    prn 


25 


Michigan  St.ite  I   ,  East  Lansing. 

TlltOK^  OK  ELECTRON  CONDI  (TION  IN  STRONG  MAGNETIC 

K I  ELDS  AT  LOW  TEMPKU ATI  RES, 

b)  ki-ichi  Nakamura.   Od  ...   ..p.  incl.  illus. 

^  refs. 

^Contract  AK  ^  •\:  i)i j^  j 

IJnc  lass  i  f  ie<l  report 

DEStRIPTOKS:   'Electrons,  'Condui I i V i ty. 
Low  t'-mperature  research.  Magnetic  fields. 
Metals,  Transport  properties.  Phonons 


Drag. 


An  approach  for  thi-  study  of  el.clron  conduction 
in  strong  magneti.   fields  is  diveloped  and  the 
Ihi-rmopowers  of  metals  are  calculated.   The 
final  results  will  be  obtained  in  the  near 
future.   It  is  expected  that  in  transv.rse  con- 
duction the  dependence  of  thermopower  upon 
magnetic  field  will  be  significantly  changed  by 
the  preseni e  of  phonon  drag    On  the  other  hand, 
the  effect  of  phonon  drag  in  longitudinal  con- 
duction will  be  smaller,  compar-'d  with  that  in 
transverse  condu'lion.    Author 
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fusion  processes  and  rate  reaction  is  applied  to 
one-dimensional  unsteady  motion  generated  by 
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i«ind-tunnel    test    program    was    conducted    to 
dftermine    the    configuration    of    a    flow    deflector 
for    a    cavity    in    the    fuselage    of    an    K    D-.?    air- 
plane.       It    was    anticipated    that    airflow    and 
turbulence     in    the    cavity    would    create    an    objec- 
tionable   condition    for    an    unshielded    device    to 
bf    installed     in    the    cavity.       No    index    of 
tolerable    turbulence     level     can    be     sp.ifi-'-l 
prior    to    actual     evaluation    of    the    d  •  \  i     •     mi 
ifasureraent    of    the    turbulence     level.        A    del  lector 
i)$tem    was     recomnendert    to     the    Naval     Hesearch 
Ljboratory.     and    .li   ii^itij-     »•   r.-     forw.ir^il     !ur 
■edification    of     i  h '•    ,i  i  r .  r  d  i  t     c  on  f  i  j  u  r  .i  t  .  .mi  . 
»   performance    evaluation    of    the    modified     .  i  r- 
craft    and    of    the    deflector    system    prior    t  )     m- 
itallation    of    the    ecjuipment    was    also    recommended. 
^Author  ) 
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Brown    I.     Div.     of    Applied    Mathematics,     Providence. 

K.  1. 

ON  THt  STAHILITY  OF  VISCOIS  KLOW  HKTWIFN   (UTATIM. 

CiLINUERS.    II.   NUMERICAL  ANALYSIS. 

bv  D   L   Harris  and  W.  H.  Reid.   Oct  ■^.       f-p. 

.ncl.  Illus.  table,  /.    refs.   (Technical  rept. 

rcntracl  Non  r--3».207 :  Proj.  NR-0e.2-17o> 

Ltc 1  ass  i  f i  ed  r-t  '  r l 

DESCRIPTORS:   •Fluid  flow.  •Viscosit>    s,  .r- 
ical  analysis.  'Integral  equations.  Mjlrix 
algebra.  Rotating  structures.         | 

•  simple  numerical  method  is  presented  for  -olv- 
ng  the  eigenvalue  problem  which  governs  t h e 

-lability  of  Couette  flow.   The  method  is  p^r- 
icularly  useful  In  obtaining  the  e  i  gen f unc t i on s 

•sioriated  with  the  various  modes  of  instability. 

•ticn  the  cylinders  rotate  in  opposite  dir-rtions, 
hfse  eigenf unc t ions  exhibit  an  exponen  l  i  a  I  1  > 

;f«ped  oscillatory  behavior  for  sufficiently 


ary. 


values  of  -mu.  where  mu  '-    omega  ^/omega 
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Koreiijii    TfTh.    Div..    Air    Korc-    Sysfus    CoBaand. 

•  right-PaiiTson    Air    Korce    Hasf.    Ohio. 

HEAT    THASSKEH    OF    WAVE    STRIPS    l>    A    I.ONO  I  Tl  DINAI. 

AJK    STKEA*. 

by    0      0.     krt-ani'v     and    *.     T       Dukhnonko.        .' '.     Sf-p    • 

ip.     iiicl.     illus.  rffs.        .TraiiN.     no      KTD-TT- 

»52-.V71     froB    Aliail«-i«iya    Nauk    IkrHSK,    Uopovidi 

No.  '  '  .  pp.  ■:4V)-U'*V.  :  ".1  ) 

faclassified  ri-pori 

UtSCKlPTOHS:   'H^al  traaifer.  *Air  Mass 
analysis.  Fluid  ilow.  Translations.  Wavn 
characteristic*   Hound.iry  layr. 


AD-^87  7f. 
TISTP  JK; 
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Foreign  Terh.  Uiv.,  Air  Force  Sysi.«s  tonmand. 

Kr 1 gh t-Patlerson  Air  Force  Base,  Ohio. 

A  «lfcTII()U  KOK  CONSTIII  tTING  AN  AlTOMATIf  CONTKOI. 

SYbim  WHOSE  THANSIENT  IS  CLOSE  TO  OPTIMAL. 

by  A.  V.  Koxanov  and  V.  1  kukhlenko.  ^5  Sep  ' 
'p.  incl.  illus.  •  ref.  ^Trans.  no.  FTO-TT-'.-:- 
•7   from  Samo lelnoye  E lekl roobo rudovan i ye . 

Oborongiz.  pp.  •}-'■>'>,     1  «"  ^ 

Uac  1  ass  i  f  ied  report 

OESCH IPTOKS:   'Control  systeas,  »Nonlinear 
systems.  Snjnals.  Perturbation  theory. 
Autoraatic,  Circuits.  Dynanirs,  Translations. 
I  SSK. 
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9.  23 

(TISTP  JX   OTS  pri. 

e  4  I  .  OO 

Foreign  Tech.  Div..  Air  Force  Systeas  Command, 
Krighl-Patterson  Air  Force  Base.  Ohio. 
EXHtumtNTAI.  INVESTKiATION  OF  THE  Fl  OK  OF  A 
VAPDIIlZtU  l.li/l  10  Fll  1  Al  (iM.  THE  SlUFACt  l)F  A 
cost  111. OWN  HY  <.AS. 

by  V.  H       Polyavev.    '  '    Sep  >.2.     Up.  inrl   illus. 
2    ref».  (Trans,  no.  F  TD-TT-  2-1(;  M  from  l2vesti.>a 
uysshikh  uchebnykh  jtavedeniye,  '^ash  i  no  s  t  roy  en  i  y  .• 

No.  ■) ,   pp.  1  *►'  - ■  ^t?.  y^>^-  J 

Cnclassified  report 

DKSCKIPTORS:   'Fluid  flow,  'Vaporization, 
Surfaces,  Gases,  l.i.|uids.  Films,  Translations. 
Veloc I ty. 


Al)--i87  7(,rt      Div.   '-» 
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•  and  . 


Foreign  Terh.  Div.,  Air  Force  Systems  Coi 
Wright-Patterson  Air  Force  Base,  Ohio 
THE  Flow  OF  A  SI  PKUSOMl   lOEAl.  (iAS  PAST  A  f^AT 
PLATE  IN  Tilt  PKESE-.CK  0^  VOI.I  HE  HEAT  RELEASE, 
b)  1.  K  Shanknov  md  V.  A.  Frost.    1'  Sep   ., 
13p.  incl.  illus.   .  refs.   Trans,  no.  FTU-TT- 
',2-:ni.»  from  Trudy  Moskovskogo  F  i  /  i  ko-Tek  h  n  i  <•  h- 
•skogo  Instituia,  I »s I edovan i y a  po  Mekhanike  i 
Prikladnoy  Matematike.  No.  ",  pp.  •'.-'•.'.'-,     1 '.♦•;  1  ) 

I  II  c  I  a  s  5  1  f  I  e  d  r  <■  p  o  r  I 

DES(  HIHTDKS:   '0;ises.   'Supersonn   flow,   -Hi-It 
transfer.  'Sheets.  Pressur*-.  Compression  shock. 
Density,  Thermody  nami  i.  s  ,  Uvnamics. 


The  classical  method  of  characteristics  and  th»- 
method  of  linearization  of  enuations  are  altered 
in  order  to  calculate  the  supersonn   flow  of  an 
ideal  gas  in  the  pres.nte  of  volume  heat  iransfei 
A  comparison  is  presented  of  the  results  of 
calculation  by  both  methods  for  the  case  of  floi. 
past  a  flat  wall  when  the  heat  is  supplied  to  th. 
stream  in  a  rectangular  zone.    Author} 
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Uiv. 
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ll.'.C 


Naval  Holler  and  Turlnne  Lai)..  Philadelphia,  Pa. 
Flow  WETER  CALIBRATIONS  FOR  Tilt  A'ltRlCAN  SOCIETY 
OF  MECHANICAL  ENGlr.EERS  RESEARCH  COMMITTEE  ON 
FLl  ID  MtTKRS, 

Research  and  Development  rept  .  for  •"  Oct  ri2, 
b)  C   Gregory.   <'  Oct  •  .? .   'p.  incl   illus. 

tables. 

I'nc  lassi  f  1  eil  Ti-por  t 


DESCRIPTORS:   'Orifnes.  'Nozzles.  Uiynolds 
number,  (alibration.  Water.  Hydrodynamics. 
High  pressure  research.  High  temperature  re- 
search. Alloys,  Stainless  steel.  Steel, 
Chromium  alloys.  Molybdenum  alloys,  Corrosion. 
Tests.  Steam.  Flowmeters.  Fluid  flow.  Fluid 
•eckanics.  Materials.  Hydrostatic  pressure. 

Six  nozzles  and  .?  orifices  were  calibrated  ia 
pairs,  one  of  a  pair  with  water  (.'4   K.  i2W.    psia) 
at  the  inlet  and  the  other  with  steam  0'"<  f. 

psiai  at  the  outlet  of  an  operating  boiler 
Pipe  Reynolds  numbers  averaged  r.0(  ,  00   for  the 
water  and  i. 000.000  for  the  steam    Coefficients 
were  generally  i"  agreement  with  ASMt.   Type 
4J0  stainless  steel  proved  a  better  material  of 
ceastruction  for  the  steam  conditions  than 
2-1  'it  ch  rome-mo  I  ylidenum  steel.   The  latter  ma- 
terial showed  considerable  rusting  and  pitting 
after  less  than  •*"  hours  of  operation    (Anlbor, 
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Atlantic  Research  Corp. 
TIRBU.ENT  FLAME  STIDIES 
HI  RNEHS 
Final  rept., 
by  J   H   G rover  and  E 
^ip.  illus.  tables. 
,  Con  tract  AF  i  Kr.  ja  i 
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Alexandria.  Va. 
IN  TWO  01  VlfcNSlON  Al 
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OP  F.N 


N  .  F  a  1  e  $  . 
refs. 

,  •''•oj 

I ;  I  r I  a  s  s I  fled 


J  une 


rt-po  r  t 


DESCRIPTORS:   'Flames.  'Flame  propagation. 

Turbulence.  'Turhulenl  flow.  Air.  Fuels. 
><ixturis.  Velocity.  Test  methods.  High  speed 
photography,  (iases. 

Investigation  verified  the  concept  that  the  ef- 
fect of  turbulence  on  flames  is  only  to  Mrinkle 
and  extind  the  surface  of  the  flame  from. 
Flash-tube  photographs  show  the  instantaneous 
flame  front  to  be  .i  thin  wrinkled  continuous 
boundary  between  unburned  and  burned  gases.   All 
experimental  measurements  and  the  propagation  of 
wrinkles  in  the  high-speed  motion  picture  sub- 
stantiate this.   Results  definitely  indicate 
that  the  ratio  of  local  turbulent  flame  velocity 
10  the  laminar  flame  velocity,  can  be  correlated 
with  a  dimensionles.s  time  parameter,  and  the 
di  mens  ion  I  »-ss  turbulence  intensity  in  the  ap- 
proach flow.   A  useful  techni.jue  was  developed 
and  verified  for  determination  for  a  turbulent 
flame  of  the  mean  flow  field  in  the  neighborhood 
of  the  flame,  the  nean  flame  front,  the  rooi- 
mean-s.juare  displacement  of  the  mean  flame  front. 
the  local  turbulent  flame  velocity,  and  the 
position  of  the  instantaneous  flame  front.   A 
technii|ue  was  developed  for  following  the  forma- 
tion and  growth  of  wrinkles  in  the  instantaneous 
f I ame  front.     Author 
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DESCRIPTORS:       "11  >,  pe  rve  1  oc  1 1  y    projectiles. 
Projectiles,     Penetration,    Cratering.     Aluminum, 
Hypersonic    flow.     Sabot    projectiles.    Capper, 
rlrninal     ballistics.     Physical    properties. 
Impact     shock. 

II, gh    velocity     impact    tests    >.ere    made    with    high 
pyrits    aluminum    and    copper    projectiles    and    lar- 
aeis    '     Data    are    presented    for    impact    velocities 
from'c. ':..''    to     -.•.::    km/sec.     and    these    art-    compared 
■ith    various    correlation    formulas.       (Author. 
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JEStHlPTORS:       'Combustion.     'Jet    propulsion 
kinetic    theory.     Magnet  oh v drod> n ami c s       So  1 i d 
rocket    propellants.    Gas    ionization,     h  I  u  i  d 
flow      Turbulence.    Thermal    conductivity. 
Plasma    jets.    High    temperature    research.    Jet 
flames.    Jet    engine    fuels. 
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Hid    mechanics 

-ansport     and    transf-r    processes 
■finical     kinetics 

nliii  s  t  ion     phenomt-nn 
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The  escape  parameters  v t i me ,  range  angle  and 
position;  are  studied  for  achieving  optimum 
escape  missions  using  low-thrust  vehicles. 
Results  are  compared  with  previously  r-i'  rt.  : 
analytical  and  numerical  calculations.    In- 
equations of  motion  in  addition  to  Eul'i-  <;r,'i' 
optiaization  equations  were  solved  usipj  i"   « 
7090  Low-Thrust  Digital  Computer  Program. 
Specific  impulses  were  varied  from  '.     t" 
?5.lC0  tec  and  electrical  power  outputs  »r 
varied  froia  I'C  KM  to  100  MM.   Planar  o  r !- 1  i  . 
initially  circular)  were  assumed.   Results   ■ 
the  parametric  investigation  are  presented  boih 
in  tabular  and  graphical  form.   Analysis  of 
generated  escape  data  indicate  that  the  ani.- 
ical  equations  previously  reported  have  (i-\.<- 
tions  ranging  from  approximately  -:.'l    to  ^,1. 
Numerical  results  previously  reported  are  ir 
general  agreement  with  this  study.   ^Author 
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The    design    of    a    new    type    of    thermal     space    radi- 
ator    IS     extended  Micron-sized     particles     are 
heated    and    electrically    charged     on    a    high    poten- 
tial    tpherical     electrode    and    ejected     into    space 
A    second    high    potential    tpherical    electrode    of 
opposite    polarity    attracti     these    particlel    and 
changes    the    polarity    of    their    charge    upon    co«- 
lacl.       The    particles     then     return     to    the    first 
electrode     to    complete     the    cycle.        Along     their 
trajectories     the    particles     radiate    thetmal    ener- 
gy,    giving    a    high    area-to-mass     ratio    because    of 
their    small     size  Equations    are    presented    which 
permit     calculation     of    power     r  ad  i  ;i  t  eri- I  o-m.i  s  s 
ratios     for    the    entire    tytten.        Results     of    a    com- 
puter   study    indicate    that     at     power     levels    above 
one    megawatt     the    new    type    of    particle    radiator 
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^DESCRIPTORS:        "Guided    missil-s.      '  t  o  n  t  a  i  n  o  r  s  , 
Military     requirements.     Man u f a c t a r m j    n.ih.ds, 
fackaging.     Storage,     Handling.     K.   .  i  a!)  i  :  i  l  .^  . 
Specifications,     Logistics,    Tran s p     r t a i  i     n . 
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Koreign  Tech.  Div..  Air  Force  Systems  Command, 
Wright-Patterson  Aif  Force  Hase,  Ohio. 
UN  THE  POSSIBILITY  OF  NOCTIRNAL  OPTICAL  OBSERVA- 
TIONS OF  ARTIFICIAL  SATELLITES, 

[,,  r,  G.  Lengauer.  "  "  Sep  '  :  .  ■"  :  p .  inrl.  illus. 
tables  ..,  refs.  .Trans,  no.  FTD-TT--.  ^ -3  5 1  from 
Izvesliya  Glavnoy  A s t r o n o m i r h e s k o y  Observatorii 

V  Pulkove.  ."■:'   v  1  t:  5  )  ,  PP-  '■-"■.     "^'^". 

Inclassified  report 


DESCRIPTORS:   •Satellite  vehicles,  •Optical 
systems,  Optical  equipment,  Searchlights, 
Night  sky,  Feasibility 
ing,  Mathematical  analysis 


;ludies,  Optical  track- 


The  installation  of  cataphotes  on  artificial 
saleilites  IS  studied.   Cataphotes  are  optical 
systems  which  have  the  properly  of  returning  the 
light  incident  upon  them  back  to  the  source  from 
which  the  light  came.   By  illuminating  the  satel- 
lite with  a  powerful  searchlight  it  is  possible, 
under  certain  conditions,  to  see  the  star-shaped 
speck  of  light  formed  by  the  cataphote.   The 
observer   however,  must  be  stationed  close  to 
Iho  searchlight,  and  this  necessitates  observing 
the  light  speck  against  the  bright  background  of 
the  searchlight  beam.   On  the  basis  of  recently 
published  data,  calculations  have  been  made  of 
iho  brightness  of  the  background  formed  by  the 
soarchlight  beam  under  various  observational  con- 
ditions, and  the  corresponding  limiting  stellar 
magnitudes  for  a  luminous  point  which  is  still 
visible  against  this  background  have  been  deter- 
mined.   Author 
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'Human  engineering,  Salot>,  Intercommunication 
svstems   Portable  platforms.  Maintenance, 
Maintenance  equipment.  Control  systems.  Safety 
devices,  Operation.  S  u  r 1  a  c  e 
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Aerospace  Corp.,  L"s  Angeles.  Calif. 
TRANSACTIONS  OK  THE  SEVtNTH  SKMFOSILH  ON  BXI.LIS- 
Tir  VIISSILE  ANO  SPACE  TECIINOIOGY  HELD  AT  THE 
IMTED  STATES  AIH  ^UKCE  ACAUEK1  UN  l^-.c  AIGLST 
l^Ci    VOl.l  «t  I.   SPACE  VEHICLES  ANU  SYSTt*(  DE- 
SIGn'hYPEHSONICS  and  KE-tNTKY  TECHNlyltS  PHOPIL- 
SION  STKLCTLKES  ANU  HATEKIALS  HATHEJIAT  K  Al- 
RELUBILITK  TECHMyCtb. 
19o2.  53t.p.  iacl.  illua.  tables,  re  is 
(.Sponsored  bv  Air  Korce  Sy»le«f  toramand 
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DESCRIPTOKS:    Spaceships.  «  llyperson  i  c  t . 
•Rocket  motors.  "Reliability.  "Syaposia.  Design. 
Malheaatical  prediction.  Materials.  Re-entry 
aerodynamics.  Heal  tran»fer,  Refractory  aaie- 
rials   Failure  >4echanics/,  Moon.  Landing, 
<iii,iion  hazards.  Ablation.  Nuclear  propulsion, 
■A-:,,-ry.     Booster  rockets.  Electronic  equipnent. 
Kadar  decoys,  (.ulded  missiles,  Oust  loads. 
Decontaainaliun,  Wakes.  Propellant  grains. 
Satellite  vehicle  research. 


Contents:  Locomotion 
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dust;  Sterilization  o 
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TIONS  OF  THE  SEVENTH  SYMPOSIUM  ON  HALLIS- 
^,;'E  AND  SPACE  TECHNOLOGY  HELD  AT  THE 

^r,rES  AIR  FORCE  ACADEVIY  ON  IJ-U,  AUG'' 
VOM  *IE  II.  EARTH  SATELLITE  CONTKOL  AND 
ROL  SY5TE4S  CONTROL  OF  MANNED  SPACE  ENVIRON 
SIML'LATIO-,  C0:4MUNICATI0NS. 
.,i'p.  incl.  lllus.  tables,  refs. 
Air  Force  Systems  Command 
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ih^'  •<  I  KTORS  :   'Control  systems.  'Satellite 

,1!  les.  'Controlled  atmospheres.  •Simulation. 

>.T,posia,  Booster  rockets.  Re-entry  vehicles, 
^it-  lite  altitude.  Orbital  flight  paths. 

Digital  systems.  Inertial  guidance, 
i-reezing.  Recovery.  Rotation,  Spaceship 
■  st.i.  eships.  Moon.  Lunar  probes,  Posl- 
1  1  1  1  I ,  Aerial  reconna i s s s ance ,  Optical 
itellite  vehicll?  research. 
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Control  of  re-entry  from  orbit 
Satellite  1 nert 1 a-wheel  attitude  control  on 
elliptical  orbits 


A  digital  adaptive  flight  control  system  for 

flexible  missiles 
Manned  control  of  large  space  boosters 
Mater  recovery  by  reiterative  freezing 
Ultrasonics  -  control  for  space  and  submarine 

bio-ecosystems  and  eco sub s y$ terns 
Vestibular' diiturbancei  from  a  rotating  environ- 
ment 
Bioluminescence  as  a  physiological  index 
Lunar  tracker  mathematical  techniques  and  digilil 

simulation 
Spatial  filtering 
Simulation  of  map  correlation  for  ballistic  or 
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Celestial  background  simulation  techmnuts 
Study  of  the  mu 1 1 i s ale  1 1 i t e  control  problems 
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SATfclllTL  NAVIGATION  BY  TERRESTRIAL  OCCl  LT  AT  liN.S 
OF  STARS  1:   GENERAL  CONSIDERATIONS  NEGLECTING 
ATMOSi'llERIC  REfRA(TION  A*.D  EXTINCTION, 
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n^vig.ition.  Celestial  navigation.  Celestial 
mech.inics.  Stellar  eclipses.  St.irs.  Satellite 
vehicle  t  rajeei  ori  et.  Orbital  flight  p.ilhs. 
N  .1 V  i  g  a  I  ion. 

The  condition  for  terrestrial  occuHation  of 
star  as  seen  from  i  satellite  is  derived  in  i.ifni 
of  the  orbital  elements  of  the  satellite  and  the 
equatorial  coordin:ites  of  the  siir    An  occulta- 
Tion  equation  relating  I  h.'  time  of  occullntion 
to  the  orbit.il  elerients  is  also  derived.   Rele- 
vant stellar  properties  are  discussed    The  fre- 
quency of  occultalions  as  .-.  function  of  perigee 
distance  and  eccentricity  of  the  orbit  is  ob- 
tained.  A  general  discussion  of  the  minimum 
number  of  stars  required  for  satellite  navigi- 
tion.  nnd  the  corresponding  limiting  magnitude 
of  the  satellite-borne  telescope  is  given.   Ex- 
cept for  references  to  other  reports  of  this 
series  where  atmospheric  effects  are  considered, 
all  results  are  derived  on  the  assumption  that 
the  earth  is  a  perfect  sphere  and  has  no 
atmosphere    ^AuthoV 
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DESCRIPTORS:   'Satellite  vehicles.  "Space 
navigation.  Celestial  navigation.  Celestial 
mechanics.  Stellar  eclipses.  Stars.  Satellite 
vehicle  trajectories.  Orbital  flight  paths. 
Atmospheric  refraction.  Light.  Absorption. 
Scattering.  Atmosphere.  Clouds.  Light 
transmission.  Navigation. 


The  refraction  and  extinction  of  starlight  m 
earth's  atmosphere,  including  extinction  du<  tu 
the  clouds,  as  applied  to  satellite  navigation 
are  discussed.  It  is  concluded  that  the  jnpre- 
dictable  variation  in  the  amount  and  hijtii  >f 
clouds  make  the  observations  of  occ  u  I  1 1  i  n  >,  ^  ^i 
the  earth's  true  edge  unsuitable.  A  n.th..t  of 
virtual  occullalion  is  described  in  whuh  a 
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Load  distribution,  Deforraalion,  Design.  Iii'- 
ficability,  TesT  eijuipnent.  Vehicle  whet-i., 
Model  tests. 

A  study  of  the  wheel-load  supporting  rapacity  nf 
procfsspd  snow  runways  was  conducted.   Stati' 
load  tests  were  aadi*  on  processed  snow  in  test 
bins  to  determine  the  extent  of  disturbance  by  a 
surface  load  and  type  of  failure  produ r.i.   r.'si 
sections  of  processed  snow  runways  werr-  iril- 
ficked  with  an  aircraft  tire  using  wheel  i  (<  i  !  ^ 
up  to  3  5,000  lb.   Ran  hardness,  unconfineii  .<<«- 
pressioR,  and  California  Hearing  Ratio  fielt 
tests  were  also  performed,  and  results  of  the 
tests  were  compared.   It  was  found  that   it  Mill 
be  possible  to  predict  the  supporting  rH;>i>i'>  of 
snow  pavements  from  the  results  of  simpl   '.sts. 
especially  the  ram  hardness  tests.   (Author) 
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DESCRIPTORS:       •Ceramic    mmerials.     ».B.iriviii!    c  or- 
pounds       •^Kerroelectric    materials,    'Piezoelec- 
-ric    naterials,    Tit.Tnates,    Zircon.ifr-.     Niobat.s, 
Tantalum    compounds.    Chemical     analysis.     X-r.iy 
riiffr.TCI  ion    .Tn.Tlysis,     Crortur^mn,     «  .  r  ,  ^  ,  (  •  i.  r  i  n  n 
"let  h  od  s  . 

The    purpose    of    this    project     is     to    develop    now    '^r 
mproved    manufacturing    methods     for    large     sril. 
prodaction    of    ferroelectric     or    piezoelerrii 
ceramic    materials    such    .ts    titanates,     zirconates. 
iiobates,     and    tant.nlates.       A    aajor    requirement 
IS    high    purity    (oo.o5<>.       The    ace omp 1 i  ^ i -"  •  '  ^ 
include    the    oper.Ttion    of    a    pilot     plant,     li.e 
chemical     and    x-r.nv    .innlyses     of    its    product     and 
the    rernmir    processing    of    the    powders.       The 
synthesis    of    B.iTiO       in    the    pilot    p  1  .t  n  t    was    a 
Successful     scale-up    of    the    bench    scale    runs. 
Product     an.Tlvsis     shows     it     to    he    within    allownhle 
impurity    toler.nnces    nnd    is     s  t  o  i  rh  i  onel  r  I  c    within 
jnalvtii-al    detection     li-ilis.  Author 
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t  em(ie  r;i  t  ure     r.  search!     lltrasonics,     Non-deslruc- 
ti.e    testing,     \lloys,     Ssmtiosia. 
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(omposites    Vsorkiny    Group    M 
.!  u  n  e  ,      '    ■ '  ^  .      is     summarized, 
insulating     r  e  r  ,i  m  i  c  s  ,     d  i  s  p  e 
plasma     spra\in(j,     hiyh-temp 
test  in  >i     teihniques    were    di 
temperature    r.ipabilities    o 
metallic     roatinys     for    \a, 
steadil\     beiny     increased    b 
techniques    and     chemical     mo 
ceramics    were    developed    fo 
other    .i  p  p  1  1  c  a  I  i  0  n  s  .        S  t  r  u  c 
li  1  1  1  t  \     are    reported    at        ■  . 
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iiraphite,     a     refractors     mat 
ox  id -it  ion     resistance,     was 
impro.e    oxidation    pert'orma 
,1  !  u  r  e  s     up    to    ..  ;i         K  Ui  t 
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Ity.'lve  commercial  ch.mical 
lor  Al,  which  conform  with 
■"ents,  w  ■  r  e  evaluated  wh.n 
I  1  .1  (1  a  n  il  li  a  r  .■  ,  and  ■  -1  ' 
.1  :  1  .)  y  s  .  salt  spray,  1 
,i  t  Pi)  s  p  h  .' r  1  c  testing  were  d 
,  ua  I  1(1  and  1  a  c  g  ue  r  .-il  ,  ,i  n  d 

\   \  \i  •  .^talnleSS       St''! 

I  r  1  c  .1  1  c  'ind  u  c  t  1  y  1  t  y  of  t  h  •■ 
was  i!i  t'  rmined  b)  resistan 
adhesion  was  d'terinined  liy 
r  '■  s  1  s  t  a  n  c  e  methods.  vi  1  li  e 
1'  ,1  nd  in  I  h  '■  c  0  r  r  OS  1  ')n  [i  r  'i 
S'  y  '  r  a  1  ma  t  e  r  i  a  1  s  .1  1  t  h'uig  h 
a  slight  a  d  y  a  n  t  a  g '  .  Appro 
in  t  h  '■  'leclrical  c  ond  u  c  t  i 
r.  vult'-d  from  chemical  C'ln 
,1  I  1 II  n  ,  1  h-'  s  '  reductions  t 
«  1  t  hi  .  ,1  c  h  A  I  a  1  1  'ly  s  u  r  f  .i  c  e 
t  'I  .1  s  p.'  c  1  f  1  c  p  r  op  r  1  '■  I  .'1  r  y 
s  h  "I-  k  t  ■  s  t  s  IN  1  t  h  a  n.i  s  h  [i  r 
p  r  1  FT  r-  1  a  c  g  a  '  r  t  ope  'la  t  f>a  i 
|. .  I  t  '  r  .id  h  I  s  1  on  with  A  1  '>d  i 
,  ",  .     c  h  em  I  ('  .1  I      films.        .,  Au  t  I. 


conversion     coatings 
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various  coatings 

ct   me  a  s  u  r  era '' n  t  .   Paint 
impact  shock 
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•r'nii      insula'  ion,      •^l;lfon^• 
plajiirs,     •CoKpositp 
■•'x'il»»s,     »Epoxy     resins, 
!  ■  \  ,     Tf  5  f     "If  I  hods  ,     Radar 

:  ij  1  •.>•"-"  ■        M  I  '  -  r  i  A  1  s  . 


"1 5      and 


Guarded    ho'     plait-    (.i«>;<s  u  ream  t  s    with    i1'    . 
^S'     F    hof     farp.     ^nrt     T^     F    rold     fnce    tpappratures 
*"'■■    •^I'l'-    *  I  •  >•  '     f.,'    siMcoRf    rubber,     a    sewn 

;■     '  •■  r  i    .1  <  s     c      .•  ►•        '      •ing,     and    aluminum    foil 
r.iink-'     r,»,pnsi     -        md    nn    epoxy    resin    microbaloon 
r  ompus  I  '  ►■         rh-rm.i;    Conductivity    factors    Kith 
BTL  -  1  B    hr     WT'-     iPtermined    nt     12n-25C,     120-350, 
aad    12-^  ,v     K       Silicone    rubber    foa«:      C.35, 
O.iP,     0.^5;    Fiberglas    composite:       C.^^,    0.^2, 
O.i":     Epnxv     honii.»d    microbaloon:        C.^6,      '  .  '  <" 
'•*  Cr-piri'ion    details    of    each    aaierialare 
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^'•■'•I'lni  ^    •'.'■i.tron  boaba  rdmen  t  .  •Plastics. 
*  r.i   r•^ln^.  Hadiation  effects,  Ther«o- 

>  -  '  •  i  n  j  r  f  ^  1  -^  ^  ,  P  T  '  ,  -n  ^  r  A   S  ,  r  f  d  c  e  properties. 
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«  ■      :  r  a  ■•  t  u  r  - 
p  r  ■•  in  t  J  r  1  t.  . 


irradiated  and  non-irradi- 

■'  x--n  by  static  loading 
T  i '.  ■■  ^     and  3  study  Nas  made 
>'"•••:  1  !   '  I  r  1  t  e  r  1  s  t  i  c 
'  '  r  ••  ^  .  r  :  ^  •■  -  1  r  X  I  n g s  .   In 
r  <  t  ^  r  ,   r  1  i  1  ■!  )  •  •  )  at  iac  lu- 
.  ►■  n  of,  en  r  f  <j  s  o  r,  j  ;.  ■  f  care  was 
;  tie  resin.   Epoxy  resin 
types  of  s  !  r  ••  •■  s  - 
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,  •■  r  V  -  s  as 

1  r  T  )  r  -1 1 

•   ^  op.-,  :, 

p  *■   I  I  V  '■  1  y  . 


f  rued  normal 
lope  of  •  ■•  •• 


r  4 


a  n 


curve 
1  ■  .  "   I  n  d 

■riin  curve 
■  i-gree  of 
■   ■■'••  '■  r  i     -jre;  positive 
nj  t--rTit-.l  pr-Tiature  and 
Examination  of  the  correj- 
surfares  di.>  closes  that  normal 
ays  acr-.,  ii;ed  by  a  consid- 


P  ■'  n  1  1  M  j  :  r  i  -  \  J 

fractur'-.   ir-  _   _  ^__ 

erable  a 'i  >  <  1  :  ,  :     sioa  cracx  .xtension  while  on 
the  other  1^•l   itiie  or  no  slow  cracit  growth 
occurs  in  a  pr-tn;  ire  fracture.   Quantitatively, 
the  relation  -i.-t*"-  --,-  fracture  stress  and  the 
stable  fli*  ,ii-  4jr--   r-isonably  well  with  the 
^'■■'f^'t''  'i-i-.  «i.-  —   i.rror  is  considered  to 
b^  ■'!'■  '.ri::;-'i  :  :  m .        !•  r  i  -/r-s  itarled  1  n- 
'"'■'■<''  '"  ^"-i-  >)f  the  •>».  samples  but  at 
'"■■  -Ij''^  '■  all  of  the  others.   In  most  respects 
I  '.  ■ristic  features  of  a  fracture  surface 
r>i'i  it-    similar  to  those  of  other 
^'  1  »^  polyneihyl  melhac ry 1  at e.  .Author 
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turing  methods.  Heat  treataent.  Crystaiii/a 
tion,  Uielertric  properties,  EleciriCd   pr.j 
ertles.  Mechanical  properties. 


R>sults  are  reported  in  attempting  to  uii 
the  devitrification  process  for  ferroel.- 
ceramics.   Frits  were  made  and  bodies  pr- 
from  the  frits  ranging  from  8  5  to  'K  Hal 
the  remainder  being  B^'O-.   HaTiOJ  is  the 
line  phase  devitrified  from  the  Mf  BaTiO 
while  and  unknown  crystalline  phase  resul 
lower  BaTlO<  contents.   Electrical  data  \ 
temperature  and  frequency  are  reported, 
electrical  properties  of  bodies  pr<Mluced 
devitrification  of  glass  frits  containing 
parts  of  HaTiU   and  •    parts  of  B,tO  •  plus 
additions  of  the  oxides  of  Fe.  Si  and  Sn 
reported.   Dielectric  constants  for  thes- 
are  approx 1 «at e 1 y  JC  and  dissipation  fan 
about  0.019.   The  ai-received  strength  of 
random  taiapte  of  i'j    micromodule  wafers 
A120J)  is  reported.   Thermal  conditioning 
are  presented  and  evaluated.    Author; 
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DESCRIPTORS:   "Ceramic  materials,  •Dielect 
•ferroelectric  materials.  Electrical  prope 
Mechanical  properties.  Manufacturing  mprhu 
Phosphate  glass.  Class,  Boron  compounds. 
Nitrides,  Oxides,  Heat  treatment.  Rnri  ,r  < 
pounds,  Tilanarei,  Crystal  structur-,   ^:u^ 
compounds,  l.ithiiin  compounds.  Silicates, 
Germanium  compoundi.  Thermal  stresses.  Shi. 
Impact  shock.  Density.  X-ray  diffraction 
analysis.  Lead  compounds.  Calcium  compound 
Insulating  materials.  Materials. 

The  requirements  for  high  thermal  shock  r.si^ 
tance  were  fulfilled  by  a  type  ceramic  whose 
principal  crystalline  phace  is  be t a- s podumene 
when  it  IS  prepared  by  the  devitrification 
process.   Kork  on  high  impact  resistance  hat 
proven  that  impact  resistance  varies  directly 
strength  and  that  only  marginal  improvements 
can  be  made  conventionally.    In  the  research 
on  precision  molded  and  machined  radio  cermi 
compositions  were  developed  which  result   in 
ceramics  which  exhibit  very  low  firing  shrink 
The  firing  shrinkage  varies  from  a  high  ci  f 
for  the  cast  process  to  '  .  ^i    expansion  for  il  r 
pressing.   The  relationship  of  c  omp  0$  i  1  i  ci  n  s 
and  panicle  size  distributions  of  pre-sim.r 
compositions  was  determined  for  the  high  ilum 
type  ceramics  for  producing  bodies  of  high 
percentages  of  true  density  (''■>o-0  9%)  .       Elertr 
properties  approaching  that  of  fused  siliri  w 
attained  with  B  phosphate- silica  type  cer.tnic 
l n  experiment s  on  ultra  low  loss  materials. 
This  composition  can  only  be  prepared  by  the 
devitrification  process 
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fii'innv     Ar^'^nil,     Dover,     N.     J. 
itii-i    ri(N    oy      AHTlflES    ON    PLASTICS    AND    HtSINS 
FRim    THt    KISSMS    itRIODlCAL     '  'Si  DOST  HO  YEN  I  YE  '  ' 
(SH  IPBI    I  t.DI  N'.     . 

bv     I        A        Herrnhteyn.      I.     A.     Ye  1  i  n  .     and    T.     A. 
ho    eniiina         IT-     6^,     'v.     incl.     ills,     tnbles. 
(iThniri.     laeTio.     no.     K15;     tfans.     fron    Sudo- 
S'riv^iiv^-     .      :pp       <.1-^\     51-55,     6"     (1*6"}) 

Unclassified    report 

Dt  SI   Kl  PTOK^  :        'cpoxy     resins.     •Cn.itings,     'Cor- 
Ti'.inn     innitition,     'Ships,     'Class     textiles, 
•Mirin.-    prp'-Ilers       'Resin     adhesives,     'Metal- 
Pri^'ir     arihe<;i..v        '  t     -.'rir     insulation, 
•t'hv.enf"";,     *t'i.vi.-rs,     'Plastic    pipes,     'Ship 
'iu';s       'Arrviic    resins,     'Plastic    coalings. 

shK       I   omposite    nnteri.ils.     Binders,     Plasticiz- 
-rs.     Pis'i'-s,     Thermosetting     resins.     Bonding, 
Pipes,     Keiding.     Ili'hining. 

:  i  5T*(    uUS       OT^    price    $1.10 
i.enera;     OviaTiis     1      -vi.r,     San    Diego,     Calif. 

,:i,iiT  TKAssvii  rrAM  ,      ■.   \(\t5:'<:\i    -   kimshes   and 

;OAriN(,     -    -,     -    AMI  -  I     IN   ,       OSOI  i.TI.  t    -    SIEKHACOTE 

su        ,    b ;  tK  (AT  :  N   ■  iiiiPiJK  A  r ;  "N  , 

:  •  H   M   K  au  ;  K  f  n  r  •■  r  r  ¥  ,  K.  M  .  Craber.  and 

t   fc,   K-:ier.   .>.  Dec  -38,  7p.  incl.  illus.   Kept. 
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^TISTK  ODN)  OTS  price  |i.lO 

General  Dynamics  Convair,  San  Diego,  C.ilit 
SkVDUOl  •   :  RESIST  iNTE  ON  MATEHIAL  -  ADMKsUk^ 
STKUCTL'RAI  -  NA  M'    vt\NUFACTt'RING  CO.  S  A  H  vi(  > 
J1  35. 

by  B.  Bergslro*.  C.  L.  Picotte,  and  E.  E.  Ko 
21  Jan  t.0,  4p.  incl.  table  (Rept.  no.  842i-. 

Unclassified  report 


DESCRIPTORS:   'Adhesives,  'Epoxy  rsins.  T.m, 
Bonding,  Glass  textiles,  Keinforrij  niti-ria.i 
Bonded  joints.  Storage,  Mechanici   ;  r  'p.it:». 
Alloys,  Aluminum  alloys.  Tensile  i)r(>p'iti''s. 
Fluids,  Shear  stresses.  Aging. 
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foreign     Tech.     Div.        Air    ^or^e    s 
Wright- Patterson    Air    Korre    ",  ^,. 
RELATION    BtTWKEN    STKUCTL'Kh     Wl: 
GLASS, 

by  K.  S.  Yevstropyev.  <>  Oct  •  .'' 
illus.  table,  l^  refs.  (Trans. 
1213  fro«  Trudy  Tretego  ',  s-so. 
Sovethoka  n  i  ya  .  Leningrid  :><•.■,< 
Congress    pp.     3^1-43.     Wi* 
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OTS     price    |1 
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Cincinn.iti    I'..    Ohio. 

INFRAKK.     ^t'l      -iA        *      Si.MK     1.11^        '.iitASt^, 

ADDITlkt!-,      ANp     Ktl\rtU    MAIKKlAls 

Final     rep'..     June-Uec    61     on    T  h  .■    (  h ,— 1  s  •  r  v 

Physics     of    Materials, 

by    Lee    D.     Smithson    and    Mirhae;     ^       K 1 •  t a . 

Aug    62,    43p.     incl.     illus.     ?    refs. 

(Contract     AF    33(616)7^50.    Proj.    7360) 

'ASD    TDR    62-771)  Unc  1  a  s  s  i  f  i  .-,!     r.porl 


I ,  r  e  a  5  e  s 

r  '    r  OS  - 


DESCRIPTORS:       'Lubrican-s       "i,     s 
•Lubricant     additives,     '  I  r.  f  r  \  r  •  '■ 
copy,     'Hydraulic     fluids.     Chemical      1  n  1  1  y s  1  s  , 
Specirographic     analysis,     Antioxidan's, 
Add Itives,     Data. 

Infrared    spectra     from    2    to    16    ■icrors      .f    -'. 
greases,     additives,     and    related    mattri.ils     of 


1 »  , 


52 
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:iir  re  n  t  u  s  •■  i  "  '  '■  •  A  i 
,,(j  in  the  nua  1  i  t  a  !  1  \ 
•»nts.        (Author' 


tie      ,1  r--     present  e  (*     ;i  s     H  n 
,•  n  •  1  f  1  r  .1  •   1  on     of     !  ii  b  r  1  - 


.-j-m   7-'8  Div.       U.    30 

TISTM    TCG)     OTS    price    1 1 . bO 


t»  ,1  .  t  •    r     h' 


il     A  r  nn 


,:•>    Prosthetics     Hesearh     lal 
Ifdical     Center,     Washington,     U.     ( . 
-■ETtKMlNATlUN    OK     PAHTlCLt.    blZt    U  I  M  K  1  h  I  T  1  u  S  ,-s 
'jR    ACRYLATE    LATICES, 
,    Joshua    Nelson.       Oct    t2 ,     12p.     illus.     tables, 
refs.     ^Technical    rept.     no.     6222)  | 

Proj.    >:X5  •'-Ol-OOl-Oi; 

I'nc  I  a  s  s  I  f  1  ed     r  .-p.   rt 

DESCRIPTORS:       'Acrylic     r  ■  s  i  t;  -  ,     •,r-i)-s, 
•Colloids,     'Crvst.il     struitir'-.     .    . !  t  i  ■  •■  s  , 
P 0  I  y  me  r  i  z  a  I  i  <)  r  .     r    i  r  •  i  >   :>■•<.     U  ••  n  s  i  t  v  .     1-  .-  .i  '^  s 
Fractionation,     tlectrm     -  i  .■  r  o  s  <■  opy  .     I'olin.rs, 
Test    methods. 

«j>,     and     numli'-  r     p.  rt  i  <    1  •      si/.-      1  i  n  1  r  i  S  u  t  i  m  n     ^   u  r; 
..re    determi  ned     for     ;  ,i  r  i  -  u  -      i ,   r  v  .  n  .-  a  ra  i  .i  e 

at  I  c  e  s    u  b  1  n  g     a     n  e  «     -  i  -,  p  .  ,      f  r  ,.  ^   t  i  ^  ■  n  ,i  .     .    r  ■  a  t-  i  n  g 
i^lhod.        Diff'-r.nt      particle     size     d  i  s  t  r  i  P  u  t  1  o  n  . 
.»re    found     for     l  h  ,•     1  a  t.  i  u  e  s     po  1  >  no  r  i  /  •■ -!     I'v     t  fw 
,ray    Prosthetics    Research    1  a p  •  r  1 1 o r v     and    the 
lorden    Chemical    Company.        Parti      ;•      s 

in   now    be    run    routinely    usin;    I'l^ 

Author  J 


ID-it?"    8.;C  Div.        U 

TISTM  ODN;     OTS    price    t i . 1 C 


fneral    Uvnarai c s/Furt    Worth,    Tex. 
«ATEUlAL-KAIUiIC-KIKE    SEAL-WIRE    UEINFORthU    HIBIiEK 

.AltD-EVAl.lATION    OF. 

• s  t    da  I  a    raerao  .  ,  I 

.V   11.    I..     Thomas.    2o    Oct    o2,     3p.     incl.     tabltes. 

K-pl.     no.     FTDM    2131  ) 

Contract    AF    33(057)72^8) 

Unc  1  a  ss  1  1  1  I  <J    r '  p  ,■  r  i 

DESCUIPTOUS:        "Textiles.     'Reinforcing    materials. 
•Rubber    coatings.     Seals,     Hubb.  r,     Aire,     Tests, 
Specifications,     Mechanical    prop-rii's.     Physi- 
cal   properties.     Flames,     Wings. 


i  /  <■     .1  n  ^  .  V  s  e  s 

r;  .  ■  n     n .  ■  t  h  o  d  . 


^D-:^"    i2Z  Div.        1^ 

TISTM   ODN       OTS    price    J'. 10 


•  eneral    U  v  nam  c  s 'Fo  r  t    Worth,     Tex. 

«UEItIAl     -    FABRIC    -    FIRE    SEAL    -    -s  I  K  F    RFINKniUEU 

■IBBER    COATED    -    EVALIATION    OF. 

Test    data    memo  .  , 

•)    R.    1.     Thotnas.        .:-:    Oct    o2.     ,-p.     incl.     tallies. 

Rept.     no.     FTDM-22/;5)  | 

Contract    AF    J3(c57)72^8) 

L'nc  1  ass  i  f  i  eii     r  •  po  r  l 

DESCRIPTORS:        'Textiles,     'Reinfoning    -  a t .  r  i - 
lis,     'Rubber    coatings,     ^.ri's       Rubber.     >»ir.. 
Tests,     Specifications,     V'     •  mical    pr    prti'      . 
Physical    properties,     Flaraes,     Wings. 


*U-i87    82.1  u,v.       ^/, 

TISTM  TCG,     OTS    price    «i . 10 


'•eneral    Dvnamics    Fort    Worth,     Tex. 

MATERIAL    -       0-:^    F    POTTING    COMPOl'ND    -    EVAl  I   A  f  1     N 

^»>t  data  memo .  ,  ' 

'■-)  J.  W.  Swain.    ?-<     Oct  fs.?,  <- p .  incl.  tabl.s. 

Rfpt.  no.  FTUM  2i:i3) 

Contract  AF  33(o57)72A8) 

Unc  1  a  -  s  1  :  1  .-d  r-(io  r  t 

DESCRIPTORS:  'Silicones,  'Syntheii.  r  u  b  ;  '- r  . 
•Embedding  substances.  Electrical  prope^Il.^ 
Dielectric  properties.  Vulcanization. 


The  following  electrical  properties  on    room 
temperature  vulcanizing  vHTV   silicone  rubber 
potting  (■om[)Ounds  were  determined:   i,  ",  the 
dieleitrir  constant  and  <iissipation  factor  at 

y    SI  one  kilocycle  and  one  megacycle:  and  v2, 
the  die  Fee  trie  constant  and  loss  tangent  at 

a/fd       K  at  one  kilomegacycle.    Author) 


A  U  -  2  ?  "  f  2 ..      Div. 
Tl  ^TM  TCi;   OT.'s  price  51.10 


I 


i.eneral  I)  v  names  Korl  Worth,  Te\. 

MATtHIAl   -  KAh  .  ■  :.       FAHREtk.A,  -  LOAD  iJhFltCTION 

(  HAKACTKIi  I  -STK  b  OF. 

Test  data  nemo., 

1,  %  H  .  I  .  .lones  .    .  ■   Oct  62,  ?p.   incl.   i  !  1  u  .s  . 

Kept  .  no  .  FTDM-25''\'; 
,1  on  tract  AF    ■  .d57)7  2^8) 

I'nrlassified  rc'port 

DFSfKlPTOHS:   'Synthetic  rubber.  'Textiles, 
•  .  (1  ,i  d  d  1  s  t  r  1  ll  u  I  I  o  n  ,  'Deflection,  b  _v  n  t  h  e  t  i  t 
fibers,  Te n s 1 0  me  I e r s ,  Tests. 

Ihe  i  o  ad-dr  f  1  .■(  t  1  o  n  (  h  ariic  t -■  r  1  s  t  1  c  s  of  Fab  ..  ■  „ 

a  multiple  layered  cloth  impregnated  with 
rubber,  nominal  t  h  1  c  k  n  e  s  .s      b>  '  .,  in  ,  were 
de  t  t- r  m  1  n  !■  d  at  room  temperature  and    1-  .    The  ma- 
teria, behaves  d  i  f  f  e  r  e  n  t  1  .\  when  r  ,i  p  i  d  1  >   loaded. 
Its  indicated  stiffness  increas'd  a .~-  t  b '   load 
rat'-  incre.ised  judging  from  the  iiuri-.is.'  in 
st.-apness  of  the  fast  loaded  ;  o  ,i  ;-  ! '■  f  1  c  i  t  i  o  n 
,   n  r  \ '■  .         I  onparing  the  curves  oPtuined  at  room 
!  .-m  M- r  a  t  u  r  •■  to  those  obtained  at    F,  no  signifi- 

ant  differenc.   could  In-  i.-t'-.l  '   -  ^  ither  the 
slow  or  fast   loa.l.-d  .  p  ■■  c  i -.  ;;  s  .    ::>      room  tenper- 
atur--  curves  for  s()ecimens     a  ti  d     .it   a  slow 

oad  rat--  arc  considered  i- o  r  e  r  ■  ;.  .'   •  c  I  a  t  i  v  e  than 
ihat  otilained  for  spi-cinen       i '•  p.cireii  • 

had  been  pr-loaded  durinj  -•>;-..  p  .'   t  !.  e  lest 
raihine.    1  0N(  M  .-s  I  ON  b  :    i:rpi:i.ai  .....j  are 
provided  b\     this  memorandurr  a  n  f!  no  fonciusions 
*  .■  r  e  intended.     Author. 

AL)-.  -•"   -  .  '       Div. 
T  I  sTy  WHW       OTS  price  c .  .  ■  0 

(.enerai  Dinanics  Fort  rtorth,  J>-\. 

FF^  Ll  T    OFINOHOANK      Fll.i-bUh    ON    tOtlFlClFNT    OF 

THLKMAl      tXl'ANSlON    OF    POllMtUK      .VATEH  I  Al- 15  . 

t- 4     .1.     P.     Thomas.         ..      Dec     •       ,      ...p.      incl.      illus. 

t  all  1  t-  ,  refs.         ,  Kepi  .     no  .     F(.T-.  '  ' 

(.Contract     AF    33  (  057  )  72  ..- 

1  n  c  1  a  s  s  1  f  1  «-  li     report 

Dt.-sl  K  I  PTOHS  :   'Polymers,  Plastics,  hpoxy 
resins,  Mixtures,  Inorganic   substances,  Alumi- 
num, ."silicones,  ,U  u  m  i  n  u  n  compounds,  0  x  i  d  >-  s  , 
lithium  compounds,  i>  i  1  i  c  a  t  e  s  ,  Titanium  com- 
pounds. Dioxides,  (  a  1  c  1  u  m  c ompo  u  n  d  s  ,  1  a  r  bo  n- 
a  t  I- s  ,  Powder  metals.  Additives,  Th'-rmal 
e  X  p  a  II  s  1  o  n  . 

The  thermal  expansion  of  a  cured  |)0  1  y  me  r- f  i  1  1  e  r 
vaster  ma>  tie  predicted  from  the  c  o  i- f  f  i  c  i  e  n  t  s  of 
t  h  e  r  ^  a  1  expansion  of  its  c-  o  n  s  i  i  t  u  e  n  I  s  b  >  a 
,-odi  f  1  1  a  t  1  on  of  the  mixture  rule.   The  mixture 
rule  formul.i,   .Bruggeraan,  D,  0.,  Ann.  Ph>s. 
.  ..-.     •■■     however,  fails  to  take  into 
account  particle  configuration  and  the  relaxation 
proc.-sses  in  the  polymer  matrix,  but  seems  to  be 
a  d  c-  >;  u  a  t  e  for  na  n  >  .i  p  p  1  i  c  a  t  i  o  n  s  .     \u  t  h  o  r 

\D-,   "-....  Div.'.. 

^  r  1 15  ry  T(  I,     oTh>   f)r  i  c  .-  « ■ .  ■  '^ 

Hubb.-r    lab.,     Mar--     Island    Naval     Shipvarcl,      Vallejo, 

I    a  1  1  1  . 

PKtllMINAin     K\A1IAT10N     or     yoN^ANTO     VII'.KATION 
DAMPIN(.    THI-;AT'.IFNT     MKI-OO..  , 

b>     li        i  .      How--  11.  Nov     ■  .   ,     ..p.      Illus.     ..     ref  s  . 

,  U  1-  p  t  .      n  o  .       •.,-..• 
I'ro;  .     S-1      ■   ■-'  J)-01  ; 

I  11  c  1  a  s  s  1  f  1  I- 1!     report 
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iJt  ^1  K  i  Krii<^  .    •Uimpin.j,   '  f  i  j  ■,  t  i  ■  ^  _   •.■>hip  hullf, 

•^  j'.im^  r  i  ■\  ■■     -^  ■  ;  1  4  ,  (.raphite.  Polymers,  Vinyl 
chloriJ-..  Vinyl  radicals.  Acetates,  Bomting. 
St»'e.     :r^  resistant  coatings,  tpoxy  resins. 
Plastic  coatings.  Coatings. 
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AD-28^   955  D"v. 

TISTP    GRW)    OTS    price    $2, 


fcC 


Kansas    l'.  ,     l.awreare. 

ON    FINfTIONS    ANAI.VTIC     IN    THE    UPPER    HALF-PLANE. 

Report    on    Siudi's    In    Eigenvalue    Problems, 

by    N.     Aroaszaj.r     .-nd    *.     K.    Donoghue,    Jr.       Juae 

20p.       (Techalrl    rept.     ao.     27 > 

(Contract    Ncnt-3djf  *.) 

Inclassified    report 

DESCRIPTUK:>:       •Funclioas. 


AD-287    1U 

( risrp/iis 


ors 


Div.       15.    2 
price    |2.fcC 


tieao. 


RASD    Corp..     Sania    «onica,     Calif. 

UNIQLtStSS    PRUBimS     IN     THK    MA  FHtllA  f  IC  S    OF 

MILTIPLE    SCAirtKING. 

by    T      a      Mullikin.       Oct    62,    l6p.     K    r.fs. 

no  .     KM-  '<..«;1  -1  -PR} 

.(oniract     AF    :.  '[f}8)700.     ProJ  .     RAND; 

Uaclatsified    report 


Preient^d    at     the    Interdisciplinary    Confereace 
on    Elect  romagn.'t  ic    Sr  at  t  ,•  r  i  ng  .    Clarkson    ColUg. 
n-15    Aug    r't2,     Potsdam.     N.     Y. 


DKSfRIPTORS:       'Cosmic    rays,     •Scattering, 
>\     n)^.i-      r.-,      Int.nsity.     1 1  •■  c  t  r  omag  n.- 1  i  c     wave 
r::-;'ions.     Transmission,     Polynomials.     Non- 
linear   differential    equations,     (equations. 
Thfory,     I' J  "'-'ions.     Integral    equations, 
Seri     s       VI 1    -  mat  ic  al     analysis,     D  i  f  f  .■  ren  t  i  a  1 
e  q  u  .4 '  IT'-.. 


Some    r 

unique 

-w  ^  ■  ►>     'n 
.  1  r  1  *  - 
ar.-     r 
'eq li  a '  i 

of       J  0   1 

local 

n  .•  ^  5     " 

f  1  ^•.  Ir 
<  -1  <J     *     . 
!  I  •    1   )  " 
c  I)  ■>■>•■  r 
S  ■  ■  »  n  .i  r 


■c.nt     math f- mat  ical     studies    concerning    the 
ness    of    solutions    to    Ch andr asekh ar ' s 
a'l'^l     formulation    of    principles    of     in- 

1"    fhf    ih.-ory    of    radiativ    transfer 
.ir)  Ii     is     shown    that     th,-     X     and    Y 

)"^     )■:       If    psi    m       sub    1     and    phi    m      sub    1 
1     ,     !•        "H     irasekhar    hav     a    multiplicity 
.11,  r     Tiany    phasi-     functions    d.-scribing 

;      )■        r,  the    extent     of    this    nonunique- 

H',i"i    :        ::    only    partially    explored    by 
isn-^r         The    desired    solution    to    the    X 

l^a'  ions     is    Selected    by     imposing    two    ad- 
i.     ::n.'ar    constraints,     which    differ    in    the 
.  ^  ■  1  .  >•    caS'-     from    those    imposed    by    Chandra- 
A'l    extension    will     later    be    made    of 


these    results    to    th<'    pif(a)    sub    1    and    p)i    ^ 
sub     1    equations.        A    new    formulation    of     hII 
theory     is    being    worked    out     in     t.-rms    of     lin.-a: 
equations    which     ar<'     particularly    well     s  u  i  i  >  <1 
numerical    computation     for    thick     atmospheres. 
.Author 


AD- .'•«'■    A<  I  Ui  v  . 

;TISTB    LHH:     OTS    pnre    ♦?  ,  1  f i 

Rese.irrh    l..ib.     of    Electronics,    Mass.     Insi        of 

Tech  C  .1  m  b  r  id  g  e  . 

ADAPTIVE  DE<  ISION  PROCESSES. 

by  Jnck  Lee  Rosenfeld.   :'"  Sep  ►:, 

illut   table.  ?i,    refs.   (Technical 

(Coatraci  DA  ^  fc-  -  >-»c-78 1  8 ,  ProJ 

and  Grant  DA-SIC-3t»-<;3  ^bT-CU) 


p. 


i  ncl . 
repi  .  no.  ^C3) 
3-99-00-000 


L'nclassified  report 

DESCRIPTORS:   •Games  theory.  •Probability, 
•Decision  making.  Inequalities,  Statistical 
analysis,  Mntrix  algebra.  Operations  research. 
Statistical  distributions,  Hathenniiral 
pred 1 c  t I  on . 

General  adaptive  processes  are  described    In 
these  processes  a  Measure  of  perform. inre  is  in- 
creased as  the  experimenter  gathers  more  infrr-.- 
lion;  the  actions  taken  by  'he  experimenter  <1>- 
lermine  both  the  profit  and  the  type  nf  inforc- 
lion  gathered.   In  particular,  the  adaptive  de- 
cision process  is  a  two- person,  zero- sum,  m  X  n 
game  with  some  unknown  payoffs.   This  game  is 
played  repealedjy    The  true  values  of  the  un- 
known payoffs  are  learned  only  during  those  playi 
of  the  game  .it  which  the  unknown  payoffs  nre 
received.   The  players  are  given  a  priori  prob ni- 
hility distributions  for  the  values  of  the  un- 
known payoffs.   A  neasure  of  performance  is  de- 
fined for  the  players  of  adaptive  derision 

nvjk^A*«M«  Am      AnfiiMkaM      ttir^it^iiv      f  i\r      nne      ntsver     I 


MEDICAL  SCIENCES  -  Division  16 


processes 
de  r  i  ved  for 


optimum  strategy  for  one  plaver  \s 
the  case  in  which  the  opponi-ni  u'fs 


oerivru  lor  inr  tM»«-   in  niii^ii  \  wr     w^'^>irii'M>   m^- 
one  mixed  strategy,  known  to  the  pla\er,  re- 
peatedly   Optimum  miniaax  strategies  for  boil' 
players  are  derived  for  the  case  in  which  the 
players  are  given  the  same  information  about 
unknown  payoffs.   An  optimum  strategy,  from  a 
restricted  class  of  strategies,  is  derived  for 
one  player  when  he  is  playing  against  niMi't, 
which  IS  assumed  to  be  an  opponent  whos'   ,• ; ■  ' 
is  unknown  but  is  unfavorable  to  the  player. 
(Aut  hor' 


AD-:87  ^78      Div.   15 
(TISTP  TL)  OTS  price  $2.^0 

lastitute  of  Mathetnat  ira  I  Sciences.  Ne-  i  !> 

L.  .  N   Y. 

COMPLETE  CLASS  THEOREMS  FOR  I'NBIASED  E.>  T  1  ^A  I ;  ()%  . 

by  Eugene  M   Laska.   Aug  i2.  "'p.  "  ref>.  ^Rept. 

no.  IMM-NYl'-'.2i 

(Coatract  Noar-':85J8) 

Uaclatsified  r  ;>ntt 

DESCRIPTORS:  Statistical  functio-b,  -,  ■  1 1  ^  '  -^ 
distribution,  Eipiations,  Density.  •■wx  -li. 
Integrals,  I  nei^ua  1  i  t  i  es  ,  ProbabiIit<. 
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..rminatlon.        If     the    uni.,ueness    condition     is 
.,,,e,1       then    the    above    class     is    a    compleU 
of     adinissil.le    unbiased    estimators. 
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"sUAImItL    AC?[pTANa;'sAMPl.IM.    PROCEDt  RtS    i  OK 
i.tStKAL    SPECIFICATION    ELLIPSES 

„   Melvin    F       Shakun.       Or,     ...        -P.     . nr 1        illus 
'refs       (Technical     rept        no.     A-     , 
f„„,r,.r,     DA         -    -    -OKI)-  ^, 

I  nr  lass  1  f 1 ed     report 


DtS»RlPTORS:       ^Ellipsoids,     'Sampling.        t  opu  1  n- 
,,on      •Stntistif.il    diitribulions.    Statistical 
flnciions.    Matrix    algebra.     Real     variable.. 
Numerical     analysis.     Probability;     Trans  foruia- 
tions     vMat hemat i rs) ,    Tables. 
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TISTP    GRW}    OTS    price    I ' .60 

,ro«n    1.     Div.     of    Applied    Mathematics.     Providence. 

iSvipTOTlC    BORE    DEVELOP VIENT    ON    BEACHES    OF    NON- 
MKDRM    SLOPE,  . 

M    «      (        Shen    and    II.     E.      aeyer.       Oct    r.2. 

incl"     illus.         refs.       (Technical    rept^    no 
Contract    Nonr--"^..    Proj.    NR-Ce^-1^'. 

reclassified    report 

DESCRIPTORS:  Beaches,        Wave    analysis. 

Harmonic    analysis.     Particles,     Motion,     Partial 
differential     equations. 

the    investigation    of    the    shoreward    travel    of    a 
tiore    into    Kater    at    rest     is    extended    to    beaches 
.1-    non-uniform    slope.        It     is     shown    that     the 
shore    singularity    established    in    the    earlier 
investigation    furnishes    again    an    ^'PP^""  ^^ '  *"    .  ^„. 
solution.       The    shape    of    the    beach       "  ^"^    '  "^/."^^J^* 
of    the    wave    forming    the    bore,     is    found    t»    '"f'"" 
the    bore    development    close    to    the    shore 
t    o-hlv    through    the    basic    velocity    srale    ol 


ence    t 

I  lacs 

the    bore. 

AD- .-8"    ♦'"'■ 
IISTP    GR** 


;  A  u  I  h  o  r 

1>  1  V 
OTS    price    $•" 


^1" 
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Intravascular  hemolysis  >vas  induced  by  injeotin.j 
phenvlhydrazine.HCl  into  rats  which  had  r.roiv.d 
,„  intracardial  injection  of  Fe-^Cl-  m  ph..- 
lologic  saline  ■ -.  8  hours  earlier.    u    .    ..  r  s 
after  the  phen y 1 h yd rpz i ne  inje.iion  t h 
.ere  sacrificed  by  exsangu  i  na t  i  o n 
iron  and  radioiron  were  anal)z 
blood  cells,  intact  serura,  and  iron 
jerura  fractions.   Data 
Results  indicate  that 


1  n 


a  t  ^ 

K,, ;  n  s  t  a  :■  1  e 
the  r  '^  1  '1 11  a  1 
c  o  n  I  a  1  '1  1  n  J 
were  treated  sia t  i  ^  t  i 
whereas  the  spe<iii' 


a  M  N 


ac  t  1  V  1 1  y    of    one 


of    the    i ron-cont a  1 n 1 n  I    $ 


■rum 


the  1 1 n  - 


fractions  does  not  exhibit 

,hich  characterize  several  ot^.r 

nhole  blood,  it  may  reflect 

nura  between  e r > t h rogene s i s 

The  ability  to  make  such  a 

of  great  value  in  nork  .m  tti  i  r  r  a  .1 1  a  t 

and  in  other  erythrogeni 


a     ,1  \  n  a  Tl  1 

and    eel. 

di  s t 1 nc  t  1 


.n 


1  J  n  i"  t  1  o  n 
o  II  e  n  t  -     o  f 

eq  .1  1  :  I  !i- 

>   .,  t  a  f.'  1  1  ■■ 

n     won!  i)     h 

<  1     a  n  1  'T  a  .  ^ 

A  ,1 1  h  0  r 


AD-.?'     Ccc.  Div.        1c.     20 

vTlSTB   CCH)    OTS    price    |1. 10 

School     of     Aerospace    Medicine        UrooK^      \ii     1  >' r  <  e 

Base,    Tex.  , ^    ,  v 

EFFECTS    Oh     lUUIATIiiNS    Oh     11  I M  H  t  N  .     .H    in 

ARTEMIA    EGGS, 

bv    Stephen    S.     Easter.     Jr.     an.    ^ra^Kl.n    llut.h.     .on 
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DESCRIPTORS:       -E.jgs,     'Kadialion    elfor^^, 
Shellfish.     Gamma    rays.     Dose     rate,     (ohalt. 
Ions,    Viabilits.     Electrons. 


Eggs    of    the    brine    shrimp     Attoi 
irradiated    in    the    dr>     stale    .i 
soa»ed    in    water    for    various     t 
ra>s,  Mev    electrons,     a i    1     m 

and    A    with    an    ener'is    "f  '*'' 
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ron"^  squared.   Soaking  the  eggs  in  sea  water  for 
times  up  to  .-  hours  decreases  the  survival  with 
hoavv  ions  onlv  a  little,  but  drastically  changes 
the  si.jmoidal  survival,  curve  for  electrons,  re- 
duo  i  n  g  the  multiplicity  from  about  '-   to  about  ^. 
Those  changes  on  soaking  are  about  the  same  al 
•   hours  and  at  ...  hours  .     Author 
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bh^l  iUPTORS:   M  eukor  vies,   »  H  a  d  1  a  t  1  0  n  e  f  f  e  c  t  s  . 
(hroraosomes,  Heparin,  H  e  mag  g  I  u  I  i  n  s  ,  lobaU. 
\_ra»s.  ilamma  rays,  Histolog>. 


of  the  human  huffy 


T  h  o  t  e  c  h  n  1  1   f  0  r  c  u  1  I  1  V  a  t  1  0  n 
ooat  v.ilh  hepar.ni/ed  venous  blood  treated  with 
,,h>lohemagglul.nin  was  described.    By  this  method 
chromosome  spreads  were  made  from  -.-day  cultures, 
using  the  coichinne-hypolonir.  sodium  rilraie- 
a.olic   orrein-sguash  sequence.   The  range  of 
noivploidv  was  determined  on  ..  specimens  from 
,.ach  of   •'  individuals  v   males  and  '  female, 
U. tailed  analyses  and  counts  of  human  chromo- 
somes indicated  the  predominant  distribution  to 
;,,.  ouploid  cells  having  .'   chromosomes.    Idio- 
gran  studies  showed  the  same  basic  p a t I e r n  demo n- 
.traied  b v  previous  investigators.   These  data 
sorved  as'a  basis  for  comparing  results  obtained 
isler  cultures  irradiated  with  ^-.  r  from 
on  the  fourth  day  and  'fixed 
There  was  a  considerable  in- 
in  the  number  of  polyploid 
lelraploid  cells  were  the 
■. ^    percent.    By  ch  rorao- 
porcent  of  the  cells  were 
Most  injuries  were  due  to 
,hronosomal  breakages,  especially  fragments  and 
dicntrics,   tndoredupl icalion  was  noted 
f  r  e  .;  11  e  n  I  1  v  . 


from 

a  cobalt-'  source 
on  the  sixth  day. 
crease,  ' .  percent, 
c.;is.  Among  these, 
most  frequent,  being 
s  o  m  a  1  a  n  a  I  .s  s  e  s  ,  •  ■  .  ' 
found  to  be  damaged. 
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DESCKIPTORS:  "Space  medicine 
Calcification,  Calcium.  Uiet, 
Hazards,  Kidney  stones.  Pathology 


♦Weightlessness 
Vitamin  U , 


lUpodvnamic  urolithiasis  as  a  hazard  in  space 
travel  IS  discussed  in  the  light  of  present-day 
Knowledge.    tmphasis  was  placed  on  several  etio- 
iogic  factors  in  urinary  lithiasis  that  will  be 
present  during  space  flight.    Moreover,  as  uri- 
narv  stones  may  be  formed  during  prolonged  space 
travel,  prophylactic  measures   physic 
diet  and  schedules   are  suggested  for  the 
pretention  of  stone  furnjlion.    .Author 
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"Vertigo.  Aviation  medirine, 
-  1  '   I.  i  t  er  a  t  u  re  . 


literature  on  the 


A  comprrhtrns  I  *f  survey  of  the 
clinical  entities  ..pide-ic  »ertigo.  arute  toxic 
labyrinthitis,  atypical  Meniere's  disease,  and 
pseudo-Meniere* s  syndrone  aas  made.   Although 
Iheie  :  syndroairs  have  aore  similar  than  d  i  s »  i  »- 
liar  characteristics,  slight  differ.-n.es  are 
pointed  out.   A  review  of  .^  c on s u  1 1 a t i on  pa- 
tients for  single  or  recurrent  episodes  of  ver- 
tigo without  significant  cochlear  involveBent  is 
presented.   Finally,  a  clinical  classification 
which  offers  promise  is  suggested.   This  classi- 
fication system  is  based  on  anatomic  location, 
not  etiology,  and  is  similar  to  l.ed.rer's  local- 
ization of  facial  nerve  lesions  b.s  presenting 
symptoms.   It  classifies  vertigo  as  that  produced 
by:   (.  ;   peripheral  vestibulopathy,  a  term  de- 
vised for  involvement  of  the  peripheral  anatomic 
portions  of  the  vestibular  system;  (2;  central 
vestibulopathy,  an  involvement  of  the  retrolab>- 
rinthine  central  anatomic  areas  of  the  vestibular 
system;  .    idiopathic  vestibulopathy,  in  which 
vertigo  is  produced  by  either  an  unknown  cause 
or   in  the   ..    U  postural  vertigo,  by  involve- 
ment of  ei'-:   ne  central  or  peripheral  regions 
As  a  catchall  term,  the  use  of  idiopathic  vestib- 
ulopathy or  Idiopathic  vertigo  is  recommended. 
Author 
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Unclassified  report 

DESCRIPTORS:  "Auditory  thresholds.  "Audi- 
ometry. Hearing,  Reliability,  Audiometers. 
Speech .  Test  s .  Anal ysi  s . 

A  battery  of  auditory  tests  was  administered  to 
a  jroup  of  27  patients  with  sensorineural  hearing 
loss  and  once  to     normal  listeners.   The  bat- 
tery included  conventional  air-  and  bone-con- 
duction audiograms,  speech  threshold  and  dis- 
cri-iination  tests.  Bekesy  audiograms  for  sweep 
an)  :!<■!  :r>'.^uencv.  and  TDT  and  SlSl  tests. 
Ini    ,  -:  :.oth  absolute  and  relative  consistency 
,  !     ipiited  for  each  measure  from  the  test- 

-,t  .lata.   Each  measure  was  evaluated  in 
terms  of  these  indices,  as  well  as  in  terras  of 
Its  efficiency,  in  differentiating  between  in- 
dividuals with  normal  hearing  and  those  with 
sensorineural  hearing  lost.   ^Author 
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\    ioUlFIED  CAKHONATE-PHOSPIIOTL'NGSTATE  ^(fcTHOD 
ADAPTED  FOR  THE  DETERMINATION  OF  LHIC  ACID  IN  HAT 

by  Arthur  E.  Gass.  Jr.  and  kathryn  S   Conkle. 
Feb  '.2.     -p.  incl.  illus.  table.  8  refs.  (Kept. 

ao.  o2-3J) 

Unclassified  report 


DESCRIPTORS:   "trie  acid.  Spectrophotometers. 
L'riae.  Laboratory  animals.  Determination. 

\r     i!i^'<ti.)n  dnd  modification  of  the  carbonate- 
phospnoiungstdle  technic  for  the  determination 
of  uric  acid  in  rat  urine  is  described.   n- 
Et  h  v  1  mi  :  •■  1 -1 1  de  is  used  to  minimize  the  inter- 


fering effect  of  nonuric  acid  chromogens  it. 
contain  sulfhydryl  groups.   Furthermore,  m 
internal  standard  was  incorporated  to  bri'  j 
uric  acid  values  found  in  rat  urine  into   m 
mum  range  for  spec t roph o tome t r i c  analysis, 
eral  parameters  of  the  basic  technic  were  e 
amined.   Reaction  mixture  curves  that  were 
on  the  Beckman  Dk-:  spectrophotometer  estab 
maximum  color  development  at  '^  to  2'.  minut 
Stability  to  'T  minutes,  and  an  absorbence 
at  710  millimicrons.   The  noninterference  o 
ethy Ima leimide  was  demonstrated.   Normal  no 
fasting  values  for  rat  urinary  uric  acid  we 
found  to  be  2.'!7  mg.'day  i  0,7-  mg.   .Autho 
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DESTRICTION  OF  (IIIJPAN/EE  klDNE^  Ctll.S  in  sfK4 

FROM  PATIENTS  WITH  ACLTE  INFECTIOIS  HEPAIlllv 

by  Milliam  D   Hillis.   Dec  t.1.  5p.  incl.  illus. 
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Unclassified  report 

DESCRIPTORS:  •Hepatitis.  'Disease  carrit 
Serum,  kidney.  Pathology.  Cells  ^Hiolo.j,,, 
Primates,  Laboratory  animals,  Kpidemilogy, 

Man. 

Destruction  of  chimpanzee  kidney  cells  by  2  of  *2 
acute  sera  from  patients  with  clinical  infectious 
hepatitis  was  noted.   The  cellular  effect  has 
been  seen  in  serial  passage.   The  destructive 
agents,  tentatively  named  SAM-'  and  SAM-2,  h.w 
been  shown  in  fluorescent  antibody  and  neutr.   - 
zation  tests  to  be  serologically  c ros s-reac t i v 
with  convalescent  serum  derived  from  clinical 
infectious  hapatilis.   The  agents  are  resistmi 
to  heat  treatment  at  ')C  C.  for  3C  minutes. 
.Author; 
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EFFECT  OF  RESEHPINli  ON  BODY  TEMPERATIRE  HEGll  V- 
TION  OF  THE  HAT. 

by  Robert  t   Taylor.  Jr.  and  Me  I  v  i  n  J   l-regly. 
Feb   :.   >p.  incl.  illus.  tables.    '  refs. 
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DESCRIPTORS:   "Reserpine.  "Thyroxine,  "hod\ 
temperature.  Pituitary  hormones.  Heat  pro- 
duction. Exposure.  Laboratory  animals.  Oxyge. 
c  onsump t ion. 


Daily  intraperitoneal  injections  of  reserpin 
were  found  to  lower  the  colonic  temperature 
rats  maintained  at  room  temperature  ,.  (. ) 
if  the  dose  was  1.C  mg.  kg.  or  greater.  Muc 
smaller  doses  (0.125  mg.'kg.j  of  the  d  r  >,  i  . 
nificantly  increased  the  rate  at  which  i  im  - 
animaU  cooled  when  exposed  to  reduced  env  i  i 
mental  temperatures  (,  :  and  ..  C  ;.  Metatmii 
studies  indicated  that  decreased  heat  (>r  in. 
rather  than  increased  heat  loss  was  the  me.n 
anism  whereby  reserpme  exerted  its  effect  o 
cooling  rate.  Physiologic  doses  of  thw.xi. 
(JC  mic  rograms  kg.  /  were  found  to  i.npro.  t' 
metabolic  response  of  re  se  rp  i  ne- t  rea  t  e.i  ru^ 
cold  and  to  return  their  cooling  rat-N  t 
control  values.  TSH  (thyroid  stimu  ,;■ 
hormone;  administration  to  re se rpi nt - l : ■ 
did  not  improve  their  response  to  cold 
observations  suggested  that  reserpin e  m, 
fere  with  the  normal  response  of  th.  th. 
gland  to  stimulation  by  TSH,  but  not  t. 
eral   utiliiation  of  thyroid  hormone. 
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DESCRIPTORS:    Carbon  dioxide,  "Carbonir 
anhvdrase.  "Fats.  Cot  ton  seed  o i 1 .  Lungs . 
Blood.  Arteries.  Laboratory  animals,  Diuretcs, 
txcretion.  Inhibition. 

Alveolar  and  arterial  ga>  tensions  vP   wr.- 
.easured  in  anesthetized  dogs  during  a  control 
neriod   after  intravenous  injections  of  a  car- 
bonic anhvdrase  inhibitor,  an.1  after  rapid  intrn- 
^enous  infusion  of  fat  emulsion.   The  aU-.-o  .r- 
.rterial  U-a   P^CO.^}  difference  increas.-d  Iron 
about  .  mm.  Hg  during  the  control  period  to  . 
mm   tig  after  carbonic  anhvdrase  inhibition.   A 


e  took  place  after  fat  emulsion 


!  ion 
ttie 


further     increas 

,hen    the    A-a    P.COC)     difference    av.iii-;     ' 
Hg        There    >»as    no    increase    in    the     \-j    i      ' 
difference    between    carbonic    anhvdrase    inn 
and    fat    emulsion.       The    additive    increas.^ 
i-a    P'COr^    difference    strongly    suggested    tiii 
fat    emulsion    did    not    further    interfere    vs  i  I  h    the 
interconversion    of    CO:    and    bicarbonate 
Author) 
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A'sTlOrOF  THE  tFFFCT  OF  INTERMITTENT  LOW 
Co  '  ^  GAMMA  IRRADIATION  ON  HEMOPOIESIS  I 
MONkE^       MACACA    Mil ATTA^  . 

b%    Robert     J.    Young.     Betty    J.     Joseph,     nnd 
Richard    M       Ritter.       June    t2.     12p.     incl.     i 
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and  repeal ed 
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aiSTB  MD^ 


Div.   16 
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Me.Jicine.  Brook 


School  of  Aerospac 

P^RlDOXAl  I'HOSPHATE  HYDRAZONE  A^  ^ 
■  ,  -DlMETini  HYDRAZINE  CONC  ENTHAT  in', 
bi  Miguel  A   Medina.  Hugh  D.  Braym. 
l'.  Reeves.   Feb  o2.  <ip.  incl.  illus 
-  refs.   i.Kept.  no.  <.2-')-;} 

L'  n  e  1  a  s  s  i  f  I  e  ii 


Air  Force 

;•,  r  1  ^5^1  tb . 

r  ,  ,in  .1  Johnie 

t  ^)  1.  1  e  , 

t  .  ,1.1  r  t 


DESCRIPTORS:  "Methyl  hydrazines.  •  1' 
laboratory  animals.  Tissues  >.Bioloyy 
Spectrophotometers.  Determination. 


i!  1^  X  1  n  . 
II  I  .<  1  ri 
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a     n.lhoii     IS     dt'scrihed    for     determining    concen- 
tration-   of       .--dimethylhydrazine     .IUMH,     in    lis- 
,,,,.,  u     1^    based    on    the    spectral     absorption    of 

n^ri.toxal     phosphate-rOMII    hydrazone.        Hv     use     of 
ih.      d.scrili.'d    method,     br^in     llJMil     levels     uere 
„..,,. mined     in     t  « .)    .jr.iups     of     rats  Both     .j  r  o  u  p  s 

r.T.Mved  m.j.      k.j.      I  l):^ll:     one     received     a.ldi- 

t,,,n,i!U  tn.j,      k.j,      pvridoxine     hydrochloride, 

ih.r.      ^rrr     no     apparent     d  i  1"  f  e  r  e  n  r  e  s     in     the     f«.. 
.,r..ups     either     in     the     lev.'l     of     a  r  c  Li  m  Li  1  b  t  in  .J     the 
hv.lra/i.ie     or     in     the     rate    of     c  1  e  a  r  i  n  .j     il. 
;  jl  hor 


^o_.  .^-      ■  --  rii  V         ■__ 

1   1  ^  !  p    (  I  II  ■      liTS     pr  1  r  e     «     .10 


f     Ae  r  (iS  p  :ic  •■     Med  i  r  i  n  e  ,     1'.  r 


Air     r  ..rre 


fs 


S  .■  »;  (M.  I       o 

PKhu'sriON     (U      MI1S1(-K\LSS    Mill     MH' UOBAM  AT  1, 
,.,      ,1        .1        t-  r;.nWs  ,     1   ,,v.renre     ,1.     M,  !rh,      and 
Mrrr     \   .     D.ihl  Feb     '   ■    ,         P         l  r:  r  :  .      •  ;,  b  1  <■  , 

K.'  P  I         no        '  •  -  5t  / 

1  n  r  1  as  s  1  f 1  en     report 

Ue  sfRl  PTOKS:        'Trani;ui  i  1  /I  n.i    d  r  u  ..i  s  .     V,.lion 
sickness.     Car  ban  a-  es  ,      Aul  .inoni  <■     n.^rv  ous 
SNSien       ("  ,.un  •  e  measures  ,      Alkaloics. 

M.pr.ibarate,      a     ni  Ic     -ran.,!..   :i/.-r,     was     tested 
,     ,  „,.     .,„d     vsi'h     rec  11  /me     as     an     ai  rs.fkness 
nr.wn-ive      in     .,     S  t  ii  d  v      i  n  v  o  1  v  i  n  ..)     .._        v.lun:e,.rs. 
M. probana.e     was     found     -  o     be     as     effeci ive     as 
^..rlwine,      bLi-      .     conb.nai   ion     .f     'h,-     -wo    d  r  u  ..I  s     _ 
w-.s     „o     better     than     either     drug     alone  Authi.r, 


■  I  s  !  H    <  fU'     t'  1  S     p  r  1  c  1'     $1  .  IC 


School 


,f     Aer.-M'ac'     Me. ti  cine,     Urooks     Air     force 


^•Kl"s<     IN    DLSTAl      CMlbNTS        SbKIM     AM)    IKIM 
HMIHOXM  (UiTirnSTMil.Hl     KtSPCNSLS     IN     IMPAiilON 


P  A  r  1  I-  NTS  . 

[.s      1  r  .     1         Shan  non  ,      [   a  c  l  a  n     S  /.r!\  , 
P  r  I  .;pore  .        Apr     ■   .   ,      *  p 
K.'  p  t        no.     I-  •--  :  -^  , 


,  n  d.     .1  o  h  n     ii 
incl        1  1  1  Li  s  .      .  ■'     refs 


Inclassified     rep  or ' 


Den-  a  1 


III  -(HI  P  ruliS:  I  .   r-  1  c  ..s  •  e  roi  os 

sar.j.  rv  ,     S.-rLiH.     I   ri  n  .•  .     s-  r -■  s  s       Ph>si  olo,,y     , 

S  '  .  .■  s  s        P  s  '.  c  h  o  i  o  .|  \ 


hi  r  d 


:  a  r  s     was 


A     total      of        "      I  ppac  •  .i!     ,  .  w.-r 

.,!■       idr.n  -  <   or  •   1  ca  1      resp.m  Se  , 
\^  ,a  s     ."  e  a  s  u  r  '■  d  . 
I        ■■-  h  \  d  r  ox  \  r  .1  r  '  i 


r  ep  ,i\  .  .1     a  n  .".     p  a  ' 

both     l...f.ir.-     :>"<:     af  .-r     s  a  r  .j  e  r  ' 
Both     so  run     fr.--     an.'     a  r  i  ne     i  o- 
costero.ds     were     de-.   r-ined     in     -hese     p,,.  len'S     an.. 
in     '.-■     con-  r.M     s  ii  b  ;  .  c  ;  s  Ih.'     pcwipera-  ive     serun 

mean'  ,.  f    .        ■  ^     o^^^n,      p,.rcen'      f.-r     M;.-     suryer^        ^ 
p,Ti,.n's     was     s  1  .ini  fi  cant  U     hioh.-r     than     tha'      o. 
,,anma     percent      fni,nd     for     !  h  ,■     con'r..ls^_        H 
.  o    s  1  y  n  1  f  1  c  a  n  '  ;  ^     h  i  .,i  t;  e  r     •  h  n  n     'he 
percent      f  oune     f  .ir     nu  r     •       ■      1  aborat  <iry 
con't  ..I     subjects     and     th-         '  '     .lanra     percen'      for 

rhedul.Ml     ;  .-r     smple    rx,.dont  la 

f  f .-.  I      of     a  n  t  1  c  1  - 
r  s     was 

n  .,      [  ..  n  .1  e  r     e  v  i  o  e  n  i  t    ,  .  ,i .:  .   .     ..,,... 

s     n  .11      s  1  .m  1  f  1  c  an  t   1  \     e  i  1  f  e  ren  t      for 


W  .1  s 

.1  a  " 


.    -'  .         s  I,  (,  I  .■  c  '    S       SI 

(in.'     Mui  r     a  f  t  .'  r     opei  at   i  on     t  h 

patinq     and     .■  x  p  e  r  1  e  n  c  i  n  .]     mpaciion     si.r.iers     w 

n,,     L.n.ier     evident  1   rinars     excre'  i  .t     .-f     co 


c  ..  s  t  e  r  o  1  d  s     w  a  ; 


the     in(iaction     and     I'ontr.ii     i_irou(is 


;[)_.-•  -  [)  1  \  . 

T 1 sTP    (Ml       oTs    pr 1 . 


fO 


,  -■     A.'  r.)  '-pa.-  .'     M.d  1  .   1  ne  ,     P.  r. 


A  u  t  h  0  r 


\  1  r    force 


s.  h  .1 1 

PlMOI.u's^MKVlS    (ir    DlSl  (.VhKKH     sATHlITh-     WU 

ANli     \\\,  .         ,  •   i„. 

,,„.     hv     J..hn     (•..     Princ.'.         \pr     '      .     ..     p.      '"'   ^  ■      '  ■  '"^^ 
t  all  1  es  ,     rel-  .  K.^it        n...     ■  .  -■  . 

1  nc  1  a  s  s  1  I  1  .d    rep.jrt 
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MEDICAL  SCIENCES  -  Division  16 


Division   16  -  MEDICAL  SCIENCES 


Dt  ^1  m'  :  r'  T'JKb  :    ^  b,'4'  ••  I  i  i  jn  t  ,  ■  •>iif  ■-     .»►-..' 

Kaiii:^  n  ioler»ntr.  Algae.  Hactiri*.  Spores. 
Vtru»e».  Blood  prot--ins.  Satrllitfs.  (Iro-th. 
Biology. 

lontenls: 

Kadiation  levels  in  the  hiopark 

Dosimetry:   technics  and  ranijes 

Heavy  primary  partirlei 
Organ  and  tissue  cultures 

Embryonic  chick  heart  and  huma*  cell  cultures 

(I  liar y  acllvit>  of  fmbr)onir  chick  choroid 

plexus 
Bac  ter i a  1  spores 

Physioloijic  changes  observed  in  Clostridium 

Sporogenes 

*'U»'^  ,  ,  , 

Growth  of  photos  ynthet  ic  mi  c  roo  r<jan  i  s«s  follow- 
ing orbital  space  flight 

Successful  orbital  space  flight  and  recovery  of 
selected  viruses 
Serum  protein 

In  vitro  aniigenlcily  of  human  s.-rum  albumin 
folio  King  orbital  space  flight 


Brooks  Air  Force 


AD-287  081      Di V .   16,  20 
TISTB  ecu:  OTS  price  f^    ■: 

School  of  Aerospfic  Kfrticine, 

KAdIoBIuUK.II  KXPtKlUE-.TS  IN  DlSrOVrifER  SATEL- 
LITE X\II  .  , 
rd  by  r.eorge  N  Cr:>«<forrt.  June  p  mcl 
i  I  lus   I  ables  .  r.-fs  .    (Kept    no. 

1  nc  1  ,15$  I  f  I  •■•I     cpor  t 

DESCRIPTORS:       'Space    flight.     •■  Rnrt  i  obi  o  1  ogy  . 
Scientific    research.    Cosmic    rays.    Particles. 
Dosimeters       SnieUttei.    Microorganisms. 
Photosynthesis.    Cells     biology    ,     Radiation 
effect  s 

Contents: 

Physical  description  of  the  flight 

Identification  of  particles  and  dose  measurements 

Physical  dosimetry 

Microbiologic  effects  of  space  radiations 

Ihe  effect  of  space  flights  on  living  human  cells 

aboard  the  Discoverer  XVII  vehicle 
Effects  of  space  flight  on  the  in  vitro  chmbining 

capacity  of  antigen  and  antibody 
Experiments  with  ph ol os y n t he  I i r  microorganisms 


AD-2fl7    r'«->  Di  V 

(TISTB    CCH;     OTS    price    ♦'     hC, 

Schnr)!      of     iffospare     Mt-dicini 

Ba  ^     ■  ^ 

SOMt    -Nt  -<.  \rlONS  ON  THL  BEHAVIOR  OK  A  VISIAL 

TAR(,Kt   kM   \  VISIAL  AKTER-I«A(.E  DIKING  PARABOLIC 

KLIC.H'  M^---  VERS, 

bv  .1   »   •<    ^in,  H   H   Warren  and  others. 

June  '     -;    mcl   illus   tables,  e;  refs.    Kept 

no   SAM  ri)K  t>2-t)6) 

(In  cooperation  wUh  Naval  School  of  Aviation 

Medicine,  Pensacolii.  Kla 

I  nc  I  ass  1  f i ed  report 

DESCRIPTORS:   "Space  medicine,  'Visual  after 
images.  Weightlessness.  Visual  perception. 
Behavior.  Target  recognition.  Space  perception 

The  apparent  displacement  of  a  real  target  and  a 
Visual  after-image  were  observed  m  the  K- '   f 
aircraft  during  periods  of  weightlessness  aver- 
aging 45  seconds.   A  real  target  appears  to  be 
displaced  upward  from  center  for  accelerations 
greater  than    (i  positive,  and  appears  to  be 
displaced  downward  for  accelerations  less  thaa 
1  (.  positive.   A  visual  after-image,  when  ob- 
served in  the  absence  of  a  real  target,  ippe.irs 


Brooks  Air  H  orce 


to  be  displ.M'-d  fron  ct-nler  in  .i  direction  oppo- 
site to  that  observed  for  a  real  target.   Kiv 
tng  on  a  real  target   ( RT }  in  the  presence  of 
visual  after-image  (VAI)  resulted  in  movement  of 
both  the  RT  and  the  VAI  concurrently  in  the 
fashion  described  for  a  real  target.   Difference, 
in  interpretation  of  results,  on  the  basis  of  ! h. 
oppositi-  direction  of  illusory  movements  using 
re.jl  targets  and  visual  after-images,  were 
re  s  o I ved .    (Author 

AD-. »7  "»*     Uiv    1' 
(TISTB/CCH;  UTS  pnce  )1.10 

School  of  A.rospac-  M.dicln.-.  Brooks  Air  lorce 

the' AlRTLRBINt  IN  IMPACTKU  FHIHD  MOl.AK  Sl'KGERY. 

b)  Lucian  Szmyd,  Ira  L.  Shannon  and  others 

May  '-:.     op.  Incl.  illus.  tabLs.  1<  r.fs    (Rept. 

no   SAM  TDK  '  2''r  J ) 

line  lass  i  f  led  report 

DESCRIPTORS:    •D.nlal  surg.ry.  "D'-ntal  ..(uip- 
■ent.  Corticosteroids.  T.ith. 

A  clinical  evaluation  ..f  th--  high.-r  bur  speed 
lechnic  ;«ir  turbine,  in  th.-  r.moval  of  irapact.d 
teeth  m*t    carried  out  on  1 --  mandibular  third 
molar  cases.   Body  fluid  T'-hyd roxyc or t  i  c os t .  ro id 
d.-t.rminat  ions  w.re  utiliied  as  an  objective 
measurement  of  patieat  response  to  stress  Indued 
b>  th.  two  oral  surgery  technics    Kindings 
indicated  that,  .xcept  for  patient  pr.ference. 
neith.r  proc.dure  could  be  consider. d  as  th.- 
method  of  choice.   The  r.sponse  of  th.  patients 
to  th.-  two  m.-thods  was  virtually  identical  as 
indicat.'d  by  both  lubj.-ctive  and  obj.-ctiv.- 
■easur.-men  t  s  .    [Authorj 


AD- 

T  i 


Div.   1c 
OTS  price  tt.^C 


bchool  of  Aerospace  Medicine,  yrooks  Xir  Korce 

KLRTMER  STIDIES  ON  THE  DISTRIBITION  AM)  lltTABO- 
LISM  OF  :-MERCAPTOKTIIYl.C.I  ANIDINE  AND  B 1  S  . - 
GLANIDOETMYL   DISLI.KIDE  IN  MICE, 
by  Bernard  Shapiro.  Emanuel  E.  Schwartz,  and 
George  kollmann.   June  ■..  '^.p.  incl.  illus. 
tables   ■  refs.    Kept.  no.  SA^TDII   .-«8j 

Jn  (cooperation  with  Albert  Einstein  Medical 
Center.  Philadelphia.  Pa..  Contract  AK  4i(- 

jOC .  Proj.  7757) 

I  nc  1  ass  I  f  I'd  r.-|>ort 

DESCRIPTORS:   'Radioprotective  drugs,  labeled 
substances.  Radioactive  isotopes,  laboratory 
animals.  Distribution,  Tissues  ^Biology/, 
Metabolic  products.  Determination,  (hromalo- 
grapkic  analysis.  Electrophoresis,  liver. 
Thiols.  Sulfides.  Guanidines.  Digestive  sys- 
tem. Serum,  Metabolism. 

The  .lisiribut  ion  of  S  .  in  the  various  tissues 
and  the  metabolism  of  .^-mercapt  oet  h  >  I  gu.in  i  d  i  ne- 
S-     MK(.-SJ5;  and  bis   -guan  I  doe  t  h  >  I  disulflde- 
S-     l,I.D-S>>   as  determined  by  chromatography 
of  tissue  homogenates  were  studied  in  ■;-  to    - 
week-old  C  '  HI.  -  J  male  mice.   P  ro  t  e  i  n-l.ound  S". 
GED,  taurocvamine,  guan i doe t h v  1  su  1  f i n i c  acid. 
meg'  and  sulfate  were  identified  in  the  tissues. 
Several  unknown  compounds  were  also  obs.-rved. 
Concentrations  of  protein-bound  So  and  (.ED  de- 
creased at  ••   min  after  GED  administration  and 
correlated  best  with  protection  of  the  mice.   All 
products  increased  in  the  tissues  at  the  higher 
dose  of  MEG,  but  the  protein-bound  S  -,  did  not 
increase  as  much  as  other  products.   some  dif- 
ferences in  the  concentrations  of  products  w.-r- 
noted  on  comparison  of  Mt(.-t  real.-.)  »ith  GED- 
treated  animals.   The  relationship  ol  these 
results  to  mechanism  of  action  of  MEG  and  GED  is 
discussed.     AuthoFj 
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i.i-:«?7  087      Div.   U> 
riSTH'CCH)  OTS  price  $1.10 

,  hool  of  Aerospace  Mednin.-,  Brooks  Air  Force 

'lIOWIP  ok  stapes  MOBIl.l/ATION  PATIENTS, 

.  lois  1..  Elliott  and  Ralph  N.  Kraus.   June  o2, 

p.  incl.   illus.  tables  .li.'pt.  no.  SAM  TDU 


DESCRIPTORS: 
Surgery. 


1  nc  1  ass  1  f  1  .-d  r.-por  t     — 
■•Ear.  lltorh  1  no  I  aryngo  lo.j)  , 


Results  of  a  followup 
long-term  information 
nerienced  stapes  mobil 
tiew.'d.   Results  show 
1 1'  t .-  r  s  u  r  g .'  r  y  .  "j  •  of 
.ra  ^  t  a  .  ■.  '  i  nprovemen 
third  of  the  ears  main 
for    years  or  long.-r. 

■  ve I .  amoun  t  of  i  mpro 
.jrg.-ry.  and  s.-x  of  th 
aur.-lat.-d  to  percent  o 
However,  older  patient 

>  greater  improvement 
:  h  r .'  e  years.  Finally, 
eticy  for  the  operation 
•hen  surgery  was  requi 
instances  when  it  was 

*  u  t  h  o  r  j 


procedure  whi.h  olitaimd 
on  1-1.:  ears  which  ha:  ■^- 
ization  surgery  are  i<- 
that  approximately  ane  year 
the  cases  maintained  at 
t  in  h .'  a  r  I  n  ij  .   0  v .'  r  one 
tained  a  .t  •- '  improvement 

Preope ration  hearing 
vement  immediately  aft.-r 
e  patient  were  found  to  hi- 
f  hearing  i  mp  rovem.-r  t  . 
s  maintained  proportional.-- 
in  hearing  for  at  least 
there  was  a  strong  tend- 
to  be  more  successful 
red  on  only  on.'  ear  than  in 
required  on  both  ears. 


iO-.'^'   9? 

TISTB  sat; 


Div.   ■  t 
OTS  price  |1 


IC 


School  of  Aerospace  Medicine,  Brooks  Air  Force 
Base ,  Tex  .  1 

tSUOGENOlS  BACTERI  \1   INVASION  Oh  TISSLES|Oh 
«A(  ACA  MLLATTA  FOLLOMIN(.  LETHAL  CO..   IRRADIATION. 
b)    Anna  C.  Garner,  E.  Stolen  Mynne  and  olh.rs 
June  bi,  5p.  incl.  tables.  U  refs.   iK.-pt   no 

S^M  TDR  62-77) 

lnclassifie«1     report 

DESCRIPTORS:  'Radiation  .ffects,  'Infections, 
Tissues  tBiology}.  Primates,  Cobalt.  Bacteria, 
Silmonella,     Shig.-lla 

'ort\-nine    nacaca    nulait.-i    monkeys    Here    s»crifice(1 

5'.     «.     1-,     and     '4    days     aft.-r    exposure     to 
C8(^'')     gamma    radiation    approximating    the    XD^O^jr. 
Bart eri ol ogi c    cultures    showed    only    one    positive 
hlood.       Bacterial     Invasion    of    the    submandibular 
node    after    U    rfays    and    of    the    stomach    wall     at     nil 
post  1 rradi at  i on     intervals     of    5    days     or    more    was 
Jtat  I  St  i  cal  1  y    significant.       Of    the    ' '-    Salmonella 
«(i(1    Shigella    organisms    detected     in    animals 
surrumbinq    or    sarrifict-d     "^    or    more    (lays    post- 
irradiation,     '        were    present      in     the     stomnch    wall. 
1 


TISTB    CCH^ 


Div 
OTS    price 


School     of    Aerospace    Me.licin..     Brooks     Air    Force 
B»$e,    Tex. 

'ftMRINFD    CHISEl     -    AIR    TIKBINF    TFIIISK     H)fi 
liCAt   IHi    MANUIBIIAI!    THIRD    MOLAR    SIRGERV.I 
bv    lucian    Sz-ivd  June    ^:,     "p       incl        iHr*^ 

ubles,     .  i,    refs.        (Rept.     no.     SAM    TDK    ^2-r.•p/ 

Inrlassified     r.-poVt 


DES(  RIPTORS: 

ij>-  r  \  ,     Te«- 1  h 


'Dent.1l     equipment,        Dent.Tl     s  li  r- 


tli.-    chisel     ami     .1  1  r     turbine     lechnics    Here     c  om- 
kiaert    for    removal     of    impacted    mandibular    '^'[f' 
■olars.       The    basic     steps    are    as     follows:        (1/     lo 
fmove    bon.'    with    the    air    turbine;     (.;     to    limit 
•  «e    of    th.-    m-illet     i.nd    chisel     to    a    single    split 
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.ind     t  ,1     lis,.     ;i  1  I      tiirliin.-     fi.r     ;i  dd  i  i  i  n  n  ,i  1     s  f  c  I  i  on  i  luj 
,,  r     tocth;      (•'      lirfnrr     tndth      it     split.      !  >'     rt-mnv.- 
I.r.ni      .(diHri-nt      '  '<     curiir\:\\     rlrtncn'      'n     I'l'     s  »■  r  !  i  n  n  ed  ; 

•  ,,     us,,     r  :(  r  1. 1  i1  ,•     till  r     n  n     ,< ,.  ri  !   i  ri     ,-i  ti  (i     t  ,      us,'     .'i 
d  1  .-c-  I .  n  I'     .>  '  n  n  >•     II  n  !  \     w  h  ,■  n     d  i  v  i  d  i  n  ij     i  o  ,.  t  t:     i  n  \-  ii  1  v  i  ii  i.i 
1  a  r  q  ,      s  ,  gpi  ,■  n  t  s     n  {     ,•  rw<ni.  1  i,  -^ii  1  h  ii  r 


AD-.   -  '  '1  1)  1  V  .         16) 

(T  I  ^  '  I'     Ml)        01  •-     p  r  1  (■•■     $1  .  10 

School     ..f     A,.r"M'i..      M,.ilir,n<.,     P.  r  n ,  k  s     Air     \orcp 
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tlity  of  different  people  to  auditory 
T.,.s  information  plus  pre  v  .  ou  s  I  y  ob- 
.  ,  ,n  the  effects  of  pulse  repetition 
t„e  results  of  planned  experiments  on 
IS  of  rise  tine  should  provide  the 

establishing  .  general  description  of 
IS  of  gun  noise  on  auditory  tatigue 
r.ption  should  provide  the  means  for 
g  the  noise  characteristics  of  -eapons 
Monal  procedures  for  their  "*/  "   J 
o  protection  of  the  hearing  of  military 
'The  great  variabilliy  in  Ih^  suscep- 
„f  different  persons  to  impulses, 
due  to  variations  m  the  behavior  of 
„rv  reflex   suggests  that  damage  risk 
f.7r   -p  u;  no'ie  must  be  designed  to 
0  e  persons  with  ears  far  more  sensi- 
those  possessed  by  the  average  person. 
I  differences  in  susceptibility  to 
falLlue  are  much  greater  for  impulse 

teldv  state  noise.   One  of  the  experl- 
;  rt^d  revealed  that  persons  ^-^^.'VoV 
ry  fatigue  from  impure  noise  -«"  not 
ly  more  or  less  susceptible  to  steady 
5f..    Author) 
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Hemoglobin.  Histology.  Injuries.  Infants 
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Heart   Arteries.  Testes.  Survival.  Tumors, 
llbraiion.  Lungs.  Eye.  Liver.  Kidneys,  .an.er 
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m-siHlPTORS:   -Mo  1 y bden um  a  1  I  oy $ .   txtrusion. 

St^al^arproperties.  "--:-;.  f-rr^c^rr^ 
erties.  Manufacturing  methods.  Ml <  ro s t r uc i u r 
DPel.  coatings.  Zirconium  ^  o.,...^^  ^^^'^>  ■ 
Titanium  alloys.  Zirconium  alloys.  <,uid.d 
■  I SS I  1  es. 

run  length  T  shape  ^^^r.^ions^^i^Z^^'^    -^^^^ 
.iihin  tar.iet  requirements  from  ?^bi.^  }i,^^r 

;:"ng  ::ip-atJre  -ith  a  r.-.!';-;-^-:.- : 

.bout  '':1.  '"ah  >'"-'  pr-*"'*  '"  t  „  «  n 
200  ksi  at  an  initial  stem  speed  of  »n  ni n 
;',s  r:.u!red  to  accomplish  ^  H-e  e,t  ru  s  i  on  s 

Surf.ci  ^u.lit,  -as  ''-;-,^  -of  g.  ""r  ili 
lenuth  extrustions.   re-  areas  ui  j  <• 

Id    Good  die  performance  resulting  in  less 
nated.   tjooa  uie  l'  ■  •  i„„„th  extrusions 

than  .00',  in  run-out  on  full  »P"'Jth  '^''^•^"  ^ 
la'  achieved  -ith  .irconia  coated  dies.  The 
:  conll  -as  applied  by  t he  oxy ac e t y  1  ene  a 
spray  process  -ith  solid  rod  feed.    Author 
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alloys.  Vanadium  alloys.  Mechanical  properties, 
Tensile  properties.  Hardness. 

Ten  materials  were  examined  as  protective  coat- 
ings for  Ti  alloys  during  heat  treatment.   Butyl 
iiianate  performed  the  best  of  the  1   materials 
A  '   mil  sprayed  coaling  of  butyl  iiianate  pre- 
vented surface  contamination  on  Ti-bA'-/,V  from 
exceeding   .  "^  mil.   Sheet  material  with   .'5  mil 
com  ami  n.tt  i  on  -as  successfully  bent  over  a  die 
having  a  radius  .;  times  the  metal  thicllness. 
Knoop  hardness  uniformly  averaged  -  ? }  *    '^    over 
a   '.?  mil  distance  in  from  the  edge  of  the  test 
piece.   (Author 
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The    kinetici    of    r  e  r  ry  s  i  s  1  1  i  /  ^'  i '^n    •' ^    p  ,i  i  v  ^  r  v  -  ;  ii  1 
lin.-    Cu        JJ.aa^i    purity  i  1  1  -  r  i  1  .  •    i     '  o      ■■        r- 

duclion    -ere    det.rmined    by    means     i  '      i  '    x-rH\ 
diffraction    t.'Chnique     for    the    l.-rrp     r,,'   ^r        rani 
■»"    to    170    C     al     atmosph.rir    pr.'Ssur.      ,ti  i     at     ... 
kilobtff.        High    pr.ssur.-     is    found    to     r.iar^l    (ui  t  h 
the    initiation     an.1    i  ,.  •        m'    r.- c  r  y  s  '  :,  1  1  i  /  h  ■  i  f"- . 
The    effect     of    h  i  g  t.    y  r  ,  i  s  u  r .     on    th.       -aW     ^M'ai. 


pr.isur.'    on     in.       ■rii 
of    cerium    has    b.en    d.' I  .■  rmi  ned  .        ^    s'   .1^ 
pr.-ssure-t  emper  at  ure    r  h  ar  ac  I  e  r  i  ^ ;  i  >  s    o 
transformation    of    ih.-    h.xagonal     p  h  a  s .   , 
to    th.'    cubic    phase,     MoC    (.'7*x       v,  n  s       o^ 
The    role    of    C    deficiency     in    Ih       ;  r  ,       f . 
■  as     investigated.        The    results    '^  !      <    ^' 


,1  •■     1  hi- 

Moi  .67; 

ip  1     '  .'d  . 

I  r  rr  H  '    inn 
r  1     sill 


-xper  iment  s    design,  d    to     invisiij..!        pr     isur.- 
qu.-nching     in     sevrnl      lifl.   r.nt     K-M     alloys     ar.- 
reported.        Th.- rmo.)  .  n  ..in  1  .     ,lata    obtaln.-d     at     one 
atmospher.-     is    used     to    correlat.-     th.-     hiyh-pr     sswt 
transitions     in    thallium    and    lin.        vAulhor 
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Il  I  s(  K  I  P  I  (M{  s:  (opper    al.o\s,        Hrittle    ma  t  e  r  i - 

,,  1  s  I   r  ,a  r  t  u  r  c       M  e  .  h  a  n  i  f  s     .      '  1    i  ^  u  i  d    m  e  t  a  1  s  , 

V,-riui-\     allocs,     .sod  1  um    a  no\  s  ,     herilliun 

,,  lliMs'.     Heat      t  re,,  lir.ent  ,     M.-.hann„l     properties. 

1  ensile    properties,      P  r  o  r  e  s  s  i  n  ij  .      >  ij  i  n  .j  . 

Ha  r  de  n  1  iiij  . 

ih,-     propensitv     toward    brittle     f  r ,.  c  l  u  r  e    of    a     ("u- 

1,,.    ,,  llo\      in     the    presence    of    ..     -^       Na     amalyam 
v»  ,  s     in^  esl'iijat  ed.        Tensile    properties     of     the 

the    dr\     and    wetted     conditions    were    d--- 
f  unction     of     the     followimj     thermal- 


, ,  1  1  0  \      in 

t  .'  r  r  I  n  e  d    .i  s 


re.hanical     histories:        solution     treat.-d    and    aijed 
,  ,  I    ;     solution     t  re  a  t  ed     plus    ma  x  i  inum    .old 

rolled     .1  nd     ,i  qed     .i  t 


1    ;     solution     t  r  u  a  t  I'd  .     ayed 
a  nd     cold    wcrk.'d  ;     solution 


.it  I      f  o  r     '     h  r 

ireite.l,     aqed    at  I      for  hr,     and     cold    worked; 

solution     ire.ited    ,.nd    .iqed     i  '     ..  P;     solution 

irr.ated    ,i  n  d     cold    worked.         fh.-     results    obtained 
;  ron    the     renditions     listed     above     showed     that 
^,.,.,Mi     ir.iture    b.-h,i,ior    was    irtore    affected    b\ 
the    manner     in    which     tlie    a!lo^     was     tre.ited     to 
utitam    a     pa  r  t  i  <■  u  1  a  r     sirenqlh     than     \>^     the    ,i  c  t  ua  1 
n.qnitude    of     the     str.-n,,;h.         Ihe     r  i- s  u  1  1  s    are    con- 
sistent    with     the     re.ent      findings     in    work    with 
W     .,llo^s,     whereb^      f  r  a  i   t  u  r .-     strenqth      in     a      liquid 
n.ial     i-iuironmeni     w.i  s     correlated    with     thermal- 
ru- 1  ha  n  1  c.i  1     h  i  s  t  o  r  >  .  1  -.i  t  h  o  r 
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r.s,  slant      a  1  1  u  •  s  ,        •.  loLi,,:-,     al  Invs,        Tantalum 
,,  i  Icvs  ,        Tunqst  ,11     a  !  Io.,s  ,         I  .>  i  1  s  .      1' cm  d  r  r 
,.,,.,  ,,M  „  ri)N  ,      Product  1.111,      -.la  n  u  f  a  c  I  u  ri  n  q     m.-Ihods, 
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,   ,,   jlloys  to  foil  IS  reviewed.   Since 

thr  rollinij  of  foil  r»-.|uir>-i  control  of  the 
i-nlire  procf-ising  sei|uen.r,  ronso'ltJi'tion.  sht-et 
rolling,  proprrlies  of  »hret,  and  fatlori  such 
as  f  abricabi  1  I  t  V  aiiJ  slayt-  of  dev»- 1  opaen  I  «i»>r»- 
analyzed.   Alloys  of  NU.  T»  and  W  weri-  retom- 
•ended  for  rolling  to  foil.    ^Author, 
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EXPLOSIVE  MOLE  PIEUCINC. 

by  0   V   Popov,  n  Oct  t2.  ^p   mcl.  illus 

AID  repi  .  no.  tT-lr  •,  Trans,  from  Piercing  of 
Holes  in  Sheet  Ports  by  Explosives,  kuznechno- 
Sht  .mpovochnoye  Pr  ni  z  vods  i  vo  .  No.   '.  pp   •8-.i. 

July  1  't;; . 

I  nc  lass  1  f  1  <ii  report 

DESCKl  PTORS:   'Explosive  forming,  Sh.iped 
charges,  ISSH.  T  r  in  s  1  .i  i  i  ons  .  Sheets,  Water 
tanks.  Explosives. 

\     study  of  nil  known  methods  of  explosive  hole 
piercing  showed  t  h ..  t  contact  piercing  by  a  shapet 
explosive  chnrge  and  pit-rcing  with  .i  high-ex- 
plosive charge  in  i  water  'ink  are  the  only 
..crept.ible  methods  for  piercing  holes  of  various 
sizes  and  shipes  in  h  i  y h- s f  re ng t h  and  heat-re- 
sistant materiils    The  ront.nct  piercing  method 
IS  effective  for  piercing  holes  in  flat  sheet, 
.•nd  closures,  and  shells.  \Author 
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Continuation  of  Mo-llf  alloy  studies  using  a  com- 
bination of  selective  oxidation  and  sacrificial 
oxidation  to  form  i  protective  scale  is  reported 
An  alloy  containing     atomic  '  Mf  was  preoxi- 
dized  at  *J,'*    C  to  give  a  maximum  opportunity  for 
growth  of  a  continuous  inner  scale  of  llfO.  .   Oxi- 
dation of  this  specimen  at  725  C  showed  that  a 
good  adherent  protective  scale  was  formed  on  the 
two  flat  surfaces  of  the  specimen,  but  that  it 
cracked  and  spalled  at  the  edges  of  the  specimen. 
The  alloy  itself  began  to  crack  and  spall  after 
oxidation  at  7i-.  C.   Because  of  the  spelling  of 
the  alloy,  it  was  not  considered  worthwhile  to 
run  any  more  pr.ox i da t i o n  experiments  with  a 
atomic  i    alloy.   Work  was  done  with  "   and 
atomic  i    Hf  alloys  which  were  pr.oxidized  at 
1-34  C  and  '  '  "     C.   Subseijuent  oxidation  showed 
the  growth  of  a  continoous  oxide  coating,  but  not 
any  great  resistance  to  0  penetration.   The  wt. 
changes  with  the     and  v.  atomic   '  Hf  alloys 
showed  that  the  scnies  contained  a  l.irg.-  percent- 
age of  XoO  .   .Author; 
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Phase  V  of  the  Nh  ;ind  Nli  Alloy  Extrusion  P 
was  revised  from  the  pilot  production  of  D 
•'T''  sections  to  the  goal  production  of  t 
of  the  alloys  X-'  L  , Nb- lOW- • Zr- . 1 C ;  and  H 
^Nb-  'Mo-'yV-I/r  .   Two  li    in.  diameter  ingot 
each  alloy  were  melted  and  converted  to  ;, 
diameter  billet  stock  by  extrusion.   Tube 
extrokions  of  i:'     ratio  were  made  from  •.' 
i^(_   y_        The  effects  of  various  process  fat 
eters  ar>'  reported.    Author, 
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The  Phase  II  analysis  of  transverse  strength  and 
ductility  at  the  .?S^  to  )CC  ksi  and    .  ksi 
minimum  strength  levels  established  that  strength 
and  ductility  lend  to  decrease  with  increasing 
billet  size,  that  surface  specimens  exhibit  the 
most  favorable  properties,  that  consumable 
electrode  vacuum  remelted  steel  is  un-iue  s  t  i  on  ab  1  y 
superior  to  either  electric  furnace  air  melted 
or  air  me  1  ted- vacuum  degassed  steel,  and  that 
there  exists  considerable  variation  m  properties 
between  mills  for  a  given  billet  size  and  be- 
tween billet  sizes  of  a  given  mill.    .Author 
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t.mani     the     s  t  u  cU     o  1'     f  a  t  i  J  u  e     prolilems     [lertainimj 
til     a  1  n   r  a  r  t     materials     and     p  rnc  i-  s  s  e  s     an-     p  re- 
itnti'd.        The     lest     proijram    con  si  sled    of     separate 
i  nvts  t  1  ()a  t  1  on  s     on     f  a  t  i  ij  u  e     crack     drtection     proc- 
rsscs,     el"  feci     of     surface     removal     on     restoring     the 
I.,  lii|ue      life     of     allo>     steels,      comparison     of     the 
1  Ti  t  1  ij  u  e     properties     of     vacuum    melted    SAL    ..    .,       to 
conventional     melted    SAK    ....        steel,     and    deter- 
mination    of     the     static     and     dynamic      properties     ot 
nitride  d     nitrallos  modified     steel.        The     siij- 

nif  leant     accomplishments     of     each     phase     are    cj  i  v  e  n  . 


An     attempt     was     rnadi'     to     utilize     radioactive 
isotopes     as     a     sensitive     method     for     f  a  t  i  cj  u  e     crack 
diTeition     sinilar     to     the     dve     p.-nelrant     procedure. 
Somewhat     betl--r     success     was     olitainc-d     in     an     evalu- 
aliun     of     ultrasonic      detection     of     f  a  t  i  ij  u  e     cracks. 
The     iffect     of     removal     of     t  h  !■     f  a  t  i  y  u  e     damacjed 
-Hit  ace     1  a  \  c- r     of     spec   i  mens     was     i  n  v  e  s  I  i  cj  a  t  e  d     to 
ill   I  ermine     it      the     f  a  I  i  ij  ii  e      life     could     he     restored 
;,v     this     process.         The     ..     methods     of     .surface     re- 
newal    evaluated     w  .- r  e     machinim.).     dynamic      e  l  c  h  i  n  (] 
e  I  CM  t  ropo  1  1  sh  1  n.j  ,      and     .shot     p.-inimj.         Shot     peenjmj 
n   suited     in     surface'     repair     li  ^      1  o  r  m  i  n  .j     corapri'ssiv 
n-ielual      stresses     rather     than     surface     removal. 
Aut  h  o  r ; 
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^MS-     ■  ANU    KMS-        ■•      TlTANlliM    Al.lOV     SHEtT    - 

l\;tsTI(,ATlUN     OK     AGING    CYCl.t     AND     ADIJLNUIM    NO 
|,;     K  .     .1  .      Ml  (   I  1  nt  1  c  K  .        Mar     ■      ,      '  '  p.      i  nc  1  .      i  1  1  us 
I  ,1 1,  i  .■  s       Hep  t  .     110.     I'CTU    ^-.r.  ■  . 
I   I  nt  rai   t      Al       U(657)72A8) 

I'nc  1  a  s  s  1  f  1  e  cl     report 


1 1 . .  s  C  U I r  T I M!  s  :  Titanium    alloys,        Sheets, 

A.uninam     a  I   1  o  \  .s  .      Molylidenuni     alloys.      Vanadium 
,,  I   1  ,n  s  ,      Iron     allii>s,     Ihromium     alloys,      Heat 
treatn.'nt,      Mechanical      p  r  ci  p  e  r  t  i  i- s  .      t^i  a  1  i  t  >     con- 
trol ,     Tensile     properties.      A.jini|.      I' r  o  c  c  s  s  l  n  ej  . 
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pec  1  men  s     of     T 1     alloys     KMS- 
in     the-     solution     t  regaled     condi- 
lor     various     li-ngths     of     time     from 
hi'     standard     a  ij  i  n  cj     temperature, 
lies     wen      then     i1e  term  ned     for     ..' 
t  s     of     1 1 0  t  h     alloys     representing 
■iml     heals     u  .s  1  n  cj     a     shorti-ned     a  cj  i  n  ij 
from     the     results     of     the-      initial 
y        111,      ,-ff.et     of     thermal     exposure 
hr     was     determim-d     on     specimens 
s  h  o  r  t  e  ne  ci     c   \  c    I  e  ,         f  MS- 
iie-d     for      ■      1  n  s  t  e  a  d     o  f 


ST    Tl 

hr     al      '<         K 
orm    til     tioth     the    mechanical     propi>rty 
ahilits     r  ei|  u  1  r  emen  t  s     ci  f     KMS- 
h  1  y     low     rejection     rale.         KMS-     '   ■  2- 
f  f e  r  s     a     significant      loss     in 
the     standard     a  ij  l  n  cj     cycle     of     •      h  r 
d  u  c  e  d .  Author  J 
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by    S      r.      Roberts 


I  n  il    ('  h  cm  I  c  ii  1     (  n  r  p  . 


^'   [)>      I-  OR 


S  p  n  k  .1  n  p  , 

M    BASt: 


DtVtlOPIIENT    Of     Al      «, 

'AIM  K(,Y    TECHNIQI  ES 

.     ■    M.ir    *;•-,"     June    '1  , 

1  ■;    Nov    f  1  ,     1C  .^p.     i  nr  t       i  I  lus  . 

tables,    2    refi.     (Krpt.    no.    •S    PR   f  i-t-^; 

(Contriet    DA    O4-20(;-S(.'''-0RD-««». .    ProJ.    04O22) 

InrlassifiPd    report 

OESCRIPTOKS:        •Aluminuii     illoys.     "Powder    netiil- 
iMrgy.     Magnpsium    .illoys.     M.ingnnese    alloys, 
topper     .illoys,     Zinr    alloys,     Zirroniun    alloys, 
TitaniuM    alloys,     Van;idiun    alloys,     Chroniun 
alloys.     Iron    .illoys.     Cob. ill     .illoys.     Additives, 
Extrusion.     ■ i r r os t rur t u re ,     Hardening,     Defor- 
mation,    Berhanicil     properties.     Heat     treatment, 
Corrosion,     Powder    .illoys 

The    properties     of    wrought     Al     b.ise    .illoys     f.ibri- 
eated    by    extrusion    of    prealloyed    powders    were 
coapared    with     thoSf    of    extrusions     froa    sm.ill 
billets    of    c  on  ven  t  I  on  .1 1    wrought     plate         Roih 
•     '  V     hiril.-ning     alloys      I  ;'   '■   :     OBd     f>l8"'!      and     age 
"irininj     iiiovs     ^^(2^    and    7071)    were    included 
la    all     alloys,     the  'extrusions     of    prealloyed    pow- 
ders   contiined     ^    more    uniforn    dispersion     of    nuch 
saaller     i-'-.'rmeiti.ile    ph.ise    constituents     than 
those    iTii.'.-     from    ronvenlinn.ll     material.        In     alloys 
?Ci  in.l     '    9',     by    comparison    to    conventional 

■  at>-ri      1,     prealloyed    powders    gave:  higher 

tensi;.-    jiroperties     in    ai-exiruded    and    as-cold- 
worli>'ii    cxirusions,     (•'''     increased    resistance    to 
rec  r  ys  t  .1 1  1  i  za  t  i  on  ,     and    (     '     higher    work    strengthen- 
ing   rates    during    cold    working         In    alloys    TlT^ 
and    707'i,     tensile    propenii-s     of    un  rec  ry  s  t  a  1  1  i  zed 
'-■■It     treated    alloy    powder    extrusions    were    equiva- 
or     inferior     (7C7«;;     to    those    of    unre- 
extrusions    of    plate         The    powder    ex- 
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found     to    be    more    resistant     to    re- 
lon     th.in    conventional     material  An 

urvey    of    alloy    compositions    was    con- 
in.      AI-M.i      ind     A1-/n-ll<)-ru     Sys- 
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by  H.  R.  Nelson  and  k   E.  Ilufer.  >tay    C>2.  t.cp. 
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Unclassified  report 

Oe  si  K  ;  f  r  )H  >  :   •st—el,  •Rocket  cases.  Organic 
cuitinj,,   *ii>iiin.  Preparation,  Fatigue 
;»!.•  riini   ^    r>-nsile  properties.  Thermal  expan- 
sion,  -.l(•^>■^,  (irrosion.  Abrasion,  Sheets, 
Klasti     ii'inj>.  Kutjber  roatings.  Enamel 
coatinj^,   ».itf>.rproofin<j.  Tests,  Coatings, 
Corr'.  -.1  '^  iiiitiition. 
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iij  ^^l.■n^s  were  evaluated  by  expo 
:  I   specimens  to  environments  to 

and  rocket  casings  may  be  exposed 

ation,  storage,  shipment  and  readi 

steel  was  the  substrate  materia 

n  jfforded  the  substrale  was  evalu 

t  tests  ol'  the  coatings  or  by  the 

performance  of  the  coating  or  sub 
ing  exposure  to  various  adverse  en 
Sixteen  C04tini|  systems  were  studi 


ed. 


n 


Tension,  fatigue,  enbrittleaent,  abrasion,  ,i.1- 
hesion,  flexibility,  stress- lorrosion,  ti.rm.i 
•  hange  and  humidity,  accelerated  weatheiM.j.   ir 
salt  spray  corrosion  were  the  tests  madi-    Au  i - 
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Quarterly  progress  rept.  ••».  ..,   <  .«•  ■  -   .>  u 

by  Volker  Neist,  John  (i.  Sessler  and  klaus 

Schroder.   June  '.2,  i^p.  incl   »••  -   •  --' 

(Contract  N0«-b1-071U-d; 


June 


illus.   <  refs. 
Unclassified  report 


DESCRIPTORS:   'Metals.  "Tungsten.  "Sheets, 
Stresses.  Deformation,  (irains  (.Metallurgy/, 
Surface  properties,  Failure  ^ Mechanics), 
Theory,  l-racture  i,Meihaniis, 

Experimental  results  on  the  slandanl  si/e  she.i 
specimens  having  mj chined  surfaces  are  illus- 
trated.  From  the  limited  data  available  it  ap- 
pears that  the  data  are  in  agreement  with  a  mat- 
inum  stress  failure  concept  and  that  the  equiv- 
alent particle  size  n  is  approximately  O.OOi'  in. 
This  IS  considerably  higher  than  the  particle 
size  previously  reported  for  a  brittle  tildiiiu-n 
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DESCRIPTORS:   'Stainless  steel.  Ileal    r   ,t-i. 
Hrazing,  Cooling,  Dispersion  hardening   Ii'i- 
Temperature,  Mechaniial  properties,  T  r  d  n  h  i  ..  r  a.i- 
tion.  Sheets.  Thickness,  Mi c ro s t rue i u re , 
Processing. 
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fjeneral  Dynamics /'Fort  i«orth,  Tex. 
MATERIALS-  SAE  4  J. IS   MODIFIED;  STEEL  -  .?..O.COC 
TO  .^80.000  PSI  HEAT  TREATMENT  -  DEVELOPMENT  OF 
PROCESS  CONTROL  A.NU  MECHANICAL  PROPERTIES  FOR. 
Interim  rept.  no.  1, 

by  R.  L.  Jones.   2'»  Jan  5«,  10.  p.  incl.  illus. 
tables   (Repl.  no.  FCT-1''>9; 

^Contracts  AF  J3  (0.18}  21  2S0  and  AF  M(r',7,V.4H, 

Unclassified  report 


NHLTTARY  SCIENCES  AND  OPERATIONS  -  IHvision  18 

NAVIGATION  -  Division  19 


DESCRIPTORS:    'Steel,  Heat  treatment,  Hechani- 
c«l  properties.  Airframes,  Fatigue  iMechanics) 
Tests.  Manufacturing  methods.  Arc  welding, 
biresses,  Cadmium  plating,  Chromlun  plating. 
Processing. 

The  best  heat  treatment  for  optimun  combination 
of  ill  mechanical  properties  of  SAE  ^}^t     atthe 

to  .:»>,      psi  strength  level  is  {'  ] 
ausienillie  at  "  "^  .1 S  F  for  one  hr,  ,2,     quench  in 
igilaled  oil  to  room  temperature,    '   temper  at 
,'-  y     for  two  hr,  and  \.J  air  cool  to  room 

if^eralure.   The  mechanical  properties  of  SAE 


'.  f  I 


,-,    heat     treated 
if    260    to    280    ks  i 

;hat  '■'  ■  SAE  i^  ■■- 
P  J  c  t  p  r  0  p  e  r  t 


to  the  tensile  strength  level 
by  this  procedure  indicate 
has  superior  duclilit.v  and  ira- 
es  to  SAE  ^^'  ^"  ,        2 .     the  baking 
y^;,.  of  '  hr  at   ■"'  F  was  not  sufficient  to  re- 
join the  embrittling  effect  of  cadmium  plating 
...on  bAE  ..   ■  .    •   shot  peening  improved  the 
subtained  load  strength  of  cadmium  plated 

(iniens.   ^   welding  efficiency  of  approxi- 
aateiv  ■  "<  can  be  achieved  in  arc  welded  SAE 
^..        SAE  „  •  ■  '  is  not  weldable  by  Menasco's 
.niweld  process  using  techniques  established  for 

SAE  ^''■-     has  superior  fatigue  prop- 
."rties  10  .,•„-  al  stress  levels  below  li,C,CCC 
ps;       chromium  and  cadmium  plating  lowered 
:  ».■  fdtigue  strength  of  h''>.  and  ..8 ,     shot 
^ecninj  improved  the  fatigue  strength  of  i.j  ^  S . 
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Inclassified  report 

jtsHIl'TliHS:        '(ivili.in     defense     systems,     Propa- 
zin d  a  ,     I  S  S  K  . 

^    me     recent     developments     in     ihe     Soviet     civil 
•-fen^e     program     are     .1  escribed.        Differences     be- 
•«r.-Hn     foreign     ,ind     domestic     Soviet     propaganda     on 
'  '.  \  \  \     defense     are     listed,     and     a     debate     among     the 
^nvif      '.eaders     on     the     value     of     civil     defense     is 
firscribed    --     a     debate     that     was     resolved     at      the 
lay    1<>62    Congress     of    DDSAAh        the     civil     volunteer 
organization     . 

Au-.  -  .  Ui  V  .         •  -^ 

T  ;  blh    HU  UTb     price    $".10 

foreign    Tech.     Uiv.,     Air     Force     Systems    Command, 

•right-Walterson     Air     Force     Base,     Ohio. 

AN     ANTIMISSILE     BEAM. 

^>     i.     krasnov.  Aug     ■  ^  ,        p.      incl.      illus. 

Trans,     no.     FIU-TT-', .:- '  '  from    krasnaya    Zvezda, 

p.      ■  .     ...Is.      --7,      17*  Jii  1  y     ■    "  . 

Inilassified     report 

UtS(  K  I  PTOKS ;        'Guided    missile    c o u n I e r raea s u r e s . 
•Lasers.      LSSK.     l.uided     missiles        Surface     to     air 

AD-.87    727  Uiv.        'i 

i: STH    LMH  UTS    price     $  "  .  '  0 

^orelgn    Tech.     Uiv.,     Air    Force    Systems    Command, 
Krighl-Patterson     Air    Force     Base.     Ohio. 
•  EbT    HtKl  IN     IS    A    hUIDGEHEAD    OF    SABOTAGE    AGAINST 
PEACE. 
■     Aug    •..     ip .      incl.     illus.        Trans,     no. 
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FTD-TT-ea-n  68  fron  Pravda,  No.  2"5('6C7S,  p.  c. 

3  Aug  62) 
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V1..,isiirrn.nts  on  the  trapped  proton. s  in  the  outer 
/,,,!,■  "I"  the  Van  Allen  radiation  belt  is  e  r  e  made 
,,ti  (i,  tobir  ...   '  "   ,  from  a  Sciiut  rocket  payload 
(CI,  (.lining  a  two-crystal  scintillation  spectrom- 
,  t  ,•  r  ,    I'rotons  nith  ent-rijiis  a  Ij  o  v  e     mev  nere 
,1,  t  ,.,  t  >■ '1 ,  with  the  intensity  rising  above  back- 
.jriiuiid  at  an  a.titude  of   ,.     km.    Hep  re  sen  ta- 
li v>-  1  n  t  en  s  1  t  1  <■  s  for     less  than  or  enual  to  Ep 
i  r  s  \  t  h  a  n  o  r  e'(  u  a  !   t  o  -    mev  at  .  ,     ,   ',     , 

and   ,      km,  ihruu'ih  a  r  a  ii  ij  e  of  •"  deg  N 
lo  j.^  deg  "s  georaa.jii  (•  t  1  r   latitudes,  were    ..", 
0.90,  2.02,  and  ...  ■ 
t  0  n  s  '  s  q  c  m-  s  e  c  -  s  t  e  r  . 

.).].-,  for  protons  vsl  t  h  pitch  angles   lying  between 
■   d".j  and  approximately  •    deg.   The  proton  en- 
ergy spectrum  at,      kmis.lH   -..,x'   to 
the   th  power  E  lo  the  minus  ■..   protons  sq  c m- 
.,,.,_>,  t  e  r-mev  for   .  .   less  than  or  equal  lo  Ep 
less  than  or  e'jual  to  ..  .  ..  mev,  and  .1  E   -  -.71 
V      to  the  'ih  power  E  lo  the  minus  ■.   ^     for  2.2^, 
less  than  or  e'jual  lo  Ep  less  than  or  e.)ual  to 
'.  ■  mev.   The  (lit  eh  angle  distributions  for  alli- 
Km  and  ■.'■    Km  wer'-  also  obtained 


(      to  the  ■"  t  h  power  pro- 
These  intensities  are  aver- 


t  u  d  e  s  o  1  ^  .  ■ 

for  an.jles  between   •   and   -  deg.    There  was  no 
,'viilence  of  a  proton  intensity  maximum  coincident 
with  the  E.   maximum. 
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An  equivalent  (ircuil  for  a  piece  of  labie  is 
dew  loped  and  the  differential  e '(nations  of  this 
iirruil  are  solved  under  the  conditions  of  a 
transient  burst  of  nuclear  radiation  and  under 
various  ranges  of  cable  bias  voltage.   (,  raphs  of 
representative  cas.'s  are  pr-sented  and  compared 
to  .-xper  1  ment  a  1  results.   A  method  of  solving  for 
the  tr.msient  >hange  in  (able  parameters  is  given 
a'd  s.irpl'   calculations  are  shown.    .Author, 
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drical  ravity.  fineness  ratio  .\7,  was 
with  different  amounts  of  various  lii)ti 
deaonstrated  the  existence  of  dynamic 
ity  for  a  broad  range  of  loading  condi 
It  was  found  that,  for  water-like  \\i\u 
nutational  component  of  yaw  is  divrji 
LO    to  90i  of  the  cavity  is  filled.   i 
yaw  is  divergent  from  about  •^^  to  ' 
severity  of  instability  or  the  rate  oi 
of  yaw  increases  with  the  increase  in 
fie  gravity  of  the  liijuid.   >,Authui 
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Mathematical  analysis,  Eijuations,  Energy, 
Velocity,  Fuel  consumption.  Computer  logic. 

In  the  design  of  multistaged  rockets,  an 
essential  feature  is  the  optimization  u!  it 
stages.   This  report  is  a  comparison  oi  the 
•ethods  of  Neisbord  and  Schuraann  and  the 
derivation  of  a  new  optimization  procednr.  f.isril 
on  the  energy  rather  than  upon  velocity  .is  .- 
earlier  works.   The  numi-rical  results  ol  this 


78 


„.thiMl     .ire     rnnpareri    »ith     thus-      n  I      t  h  >■     .■  .-i  r  1  i  <•  r 
j,,,r~     .1  n  i)     It      1^     shown     t  h  .i  I     h  i    |  h  c  r     p,i>i(<di) 

'„'.,,,i,s     m.i»     !'.■     ..M.iiP'-il     fcr     ..     ijiv.n     .•  x  p -•  n  d  i  t  u  i 
,     :yr,      .h.n     Ihr     mclhn.i     n  t"     this      r  r  pn  r  t      l^      u  s -•  ri . 

,     ,  „  r '       r  •!'  1  i;  '■■•"■':  t  •-      J  "  ''      i  "H'  r  o  v  >■  mi-  n  t  s     -i  r  • 
,1  ,  ,1  .  A  J  t  hi-  r 


-■>iy 


1>J«7    459  Div.       22 

lis,-  h    pru  '    OT*^    pi  I  '■•     t' .  60 


!!,(  1  !  i  r  or  f 


Md 


I,  1  ler     K.^-   ,ri  (,     1    .1'- 

PBOOl'C  :  Ii'S    iciMl'i   Sh  ■■'  S    t  li:    I    MM  \i  IM'f   . 

.  >  iir.  •> :  1  ■"■ .    '       -I 

»,  „.  his     pr-Mir  -ss     ,  rp'      ,     1-30    Sep    (-2, 
b,  F.       R       Briggeraan.        U     Oct    f2.      T        i^r 
,g,pt       no.     PR-^'.l-^-f  "^ 
iCoatract    DA    j)b-034-t  ""- 


MKl 


1    n  c  1  ,1  ^  s  1   t  I 


'■'  V 


Ut.SC  HI  1".  HK.S:  U..  I  1.1  I      <h,.  lis,     I'lnsiKS.      I  ails, 

Design.     Tests,     ProducMi.n,     Parachutes,     Ballis- 
tics.    Prdflin.j,      I  1  1  umi  I,   .  I   1  n^i     projectiles. 


AD-2P7    55»  IM  V 

'TISTW/PCH.     I'ls     ;•■ 


$4    ^■'■' 


Franklin     Inst  P>  i  l..<'.   Iph,    ..     f,i 

RECOILLESS     hl.it      IHMSHM      lN(i«M\M(>S     IM'M 
(:^5P-1  V,.  ,,  . 

Sep    62       1v.     (Pub.     bull.     no.     «.     suppl.     U| 
Contract     DA    J6-C 34" 5C7-ORD- ■  ' 4 

I  nr 1 ns  s 1  f I ed     report 


1  I.  I  1  nyi 
Ar- 


'.1     •'.■>' 
r  h  !■      li  r  1  i;  I  n   1  '      \  r 
;      J  I      I       i  .   r  •■<'      • 


nc4 


(■  h 

k  I'  V 


(1.    \ 


DES<  HI  I'rcn^  :        ■  H.i-  01  11  PS  s     i  i  t  I 
phy.     Ant  It. ink     .Tnnumtion,      An'i-      nk     u  u  n  s 
Indexes.     Guns.     Anmunition.     P  r  o  j  .  (  -  i  1  .■  ^ 
piercing     .imnii  n  i  I  i  on  .     Fuzes,     U.Tllisticf. 
Tests,     Propellanis,     Exterior     bnllistics, 
Termin.Tl     bill  li  stirs,      '.n.rior     t, .,  !  ii  "^  '  i  '  s  , 
Nuclear     w.-.rhe,ids,     Rck.-'      p  ,  u  p  .   1  :  ,i  n  :  -  .      Kirk-lS.. 
Rocket      (-u.-.-  ,      H.-'  k-'       '.    ..ir,   >■•    r^  ,      ^  ►i   i  ;"   d 
f  ha  rges  ,     il,.*  i  i  .■.<  ;  s  . 

ThP  Reroill''^^  H  i  f  1  ••  T.-rhni.-,]  I  n  f  ..  r  m;.  t  i  o  n  I 
15  an  ind.-x  ^  -  r.(..ir'  v  .i  n  rt  .m  •  i  ■■  1  •■  s  ;.  r-  Mm 
to   the    field    of    r.  ,  .i  1  i.-^     ,  i  M.  -  1  '     i  -     i'  • 

onam-TSler     set      ■■  f     L.rd.r     ii;,.Mt,.d     ,  ,.  r .' -  ,      vv  M 
are    coded    and    notched     for     M..d  >      viriinj     r.<: 
isform.it  i  on.       Except     for     i  h.      r  od  i  n  .| 
are    reprinted     ir     t  >> .      Index. 
IS    design.it  .d    PH  AU-^  <S    5* 

period     1144-1   ■•.-'.     .Tnd    h.TS     1'4.     iit.it  ions 
Aut  hor  ) 


A0-2(e7    58b  Div.       22 

TISTWPrH)     OTS    price    3l.6U 


Srin     Armor    Hoard.     Kort    Knox,     Ky. 
.AIIATIUN    OF    UECOll.    EXERCISER    VAI.Vl     'iK     M-.O 
KRIES    TANKS. 

Oct    '..2,     lip.     intl.     illus.     (Proj.     ??0?-1  ) 

L'nc  I  ass  i  f  i  ei)     t-.  ;.(,  rt 

OESIHIPTORS:        'Recoi         -.,hii-~     .      It. 

He  I  lability.     Ma  i  n  t  ena  ■!  c  .  ,     Human    -■  n  j  1  n  »■<■  ri  ny  , 

Photographs,     Tanks. 

"St s    were    made    on    a    recoil     r  \  r  r 1  1  s-  r     \  b     \  ■      to 

>-lermi  ne     its     sn  1  t   1 1   1  I  1  t  ^      !    '  r     a  -.<■     1  r     I  h  1      ''* 
■riPs    tank  .        It     .^  .  >     -  v  t     1.  ..  t  •    !    •>  i  t  »-     r.  -p-  .  t     to 
:  jnr  I  i  on  1  n  ij  ,     d  u  r  a  b  1  .  1  i  >  ,      '  ■      1  h  I   1  .  .  t  >  .     t-  .1  1  n  l  •  - 
■  iince,     and    human     I  .t .  t  o  r  ■      .  n  )  1  m  .■  ■   r  1  u  •)  .        Th  .      ;  S 
Aro)    Armor     do.rd    conciuilr.i     t  h  ,1  l  :        v1/     ^  *' '      '' '  ~ 
oil    exe  r  I  I     •  r    was    su  1  t  a  i>  .  '     lor    Array    u  s<      1 1:  d 
■.    the    advantages     to    be    gained    hy     instiiinj 
-he     r I  r  I)  1  1     exerciser    valve    on     all     MM.     s e  r  1  .   s 
'   I  -  >        1     .  •  .%  ■    I    )  h      the     (i  1  N  J  d  V  .1  n  I  ,1  ij  '■  s  . 


AU-  •  ■'"    '^■C^'^  Di  V  .        22 

TISTA     SKB'     OTS     price     5  '  . 60 

Hdilistic     lieseiirch     I  n  ti  s     ,     Alitrdo.-n     ProxiRq 

a'^I-HI  ORFTICAl      A'.Al.VSIS    01     THK    AXlAl      SPI'.    DtCAY    OF 

A     SPI  N-STAHII   l/i;U    i   lyi   lU-Ml.l.t-U     MIt.l  1   . 

|,i     W        t        Sc  1)1  I  Auq     ■  •    ,     -.     p        1  '!'■  i         1  1  1  us  .     ■■     ro  f  s 

HKl      r  opt         no  .      i   ■   /iw 

,Pruj.      •.      -        -00 1> 

1  n  c  1  ,i  s  s  i  r  i  I'd     r  p  p  n  r  1 

Dt- SC  Hi  PTOH.""  :         'Spin     s'      luli/.oo     ,innu  n  1  t  1  o  n  , 

I' r  o  I  ec  t  1   1  OS  ,      Lliiuicls.      ron^u.-.      b.  q  u  .-i  t  1  0  r.  s  , 
Moll  on.      Spin,     llosisi.inrr        Veloci-v,     K  o  I  r,  1  1  o  n  , 
H.duition,     Theory,     D  1  I'l  o  r  o  n  t  1  ;(  1     onu.-itions 
1  II  I  0  q  r  H  1     !■  n  u  .T  t  1  o  n  s  ,     H  .1 1  h  c  n  .1 1  1  ■  h  I     a  n  ;    :  \  s  1  s  . 
Hoi'ios     of     revolution,     D.inpinij 

The     S;ivier     Stokes     tMju.ilions     -iro     u  s  .  (^     to     n  r  r  1  \  o 
,,      iho      l:inin:,r     \is.-ous     lori|uo     o  x  o  r  1  o  d     Ps     .-1     liquid 
,,n     Ihf     h.ills     (if     .-1      I  1  qu  1  d- f  1  !  I  <'d     sp.nninq     s  h  f  I  I      in 
fliqhl  Th.'     .Miu-'tion      of     notion      foi      the     ,1  x  1  a  I 

spin     of    th..     1  1  qu  1  d- f  1  I  1  .'d     shell     is     then     dorived 
and     solved.         "^  h  0     result     d.oos     not      ::uree     w  1  Mi     the 
,  x  p.T  I  n.Mi  t  a  1      nlis  e  rvai  1  on  s     of     -pin     decav,      and     the 
[,  ,,ssiti!i-     causes      for     disayreenem      are     disru-s.Mi. 
'  A  u  t  h  o  r 
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guarlerlv     te.hnirnl     prnqress     r.pt.     no.         ,  Junt- 

70  Sop  •  .   ,  .  .         , 

hy  Holland  M   Purdv,  Sr.      Sep  •.,     p    inrl. 

illus    t  a  l>  1  e  s 

.(ontract   N '.  TS-S.-S  1  ) 

I  n  c  I  a  s  s  1  f  i  ed  re  p  or ' 

1)1  M    11 1  PTOKS  :  1;  1  ec  I  r  1  r     detonators,      M.  1  e  c  t  r  1  c 

lynilers        Spark     iqnition,      Inp.-dance,     Senicon- 
durtors,     Copper     compounds.     Oxides,     (erarir 
"I'.rials,     Tests.     H  a  ri  1  o  f  r  e  que  n  c  \     poiser,     De- 
si,,n.      Iron     ronpouhris,     ',  1  r  k  e  1      conpounds,     '"  ,a  r- 
Pon/l      radicals,     (.lass,     Calriur     conpounds, 
Sill  rales,     Tin     compound,  s,     /inc     cor.pounds, 
Drafting 

Ih.      (lesiqn      and     development      of     an      ,•  1  e  c  -  r  n- ex  p  1  o- 
-ive     device     is     present-'d,      enl.odsinq     a     spark     qap 
Pridqed     by      a     hiqh      impedance      semi-conductor     m.ite- 
,1,1      in     such     a     m.inn.'r     aS     10     r  e  n  1I  e  r     t  h  ,■     d  >■  v  1  r  e 
immune     to     Stray     r  a  d  1  0  f  r  e  qu  e  n  c  >     enirc|>.        The 
l.a-ic     ol.  lertives     to     be     .a  t  t    1  1  n  e  ri     .and     preliminary 
.ipproaches     and     •  •■  s  •      r.'Mi!  •  s     are     di  scus^ed  . 
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nenlation,      Impact     shock,      Storaqe,      Velocity. 
Thi.kness.     Propel!  ant     tanks,     Pro.eclile     .  a  s  .•  s  . 
Calibration.     Te.s  t  s  ,      S  ■■  11  s  1  t  1  \  1  I  >  . 

\„     .  xper  1  n.'nta  1     program     d.-.ilinq     '.m  t  h     the     senM- 
tiwti     of     (.Ttain     (as.'i!     .•  x  p  i  o  s  1  v -■  -     and     prope  I - 
1  ,int  s'  to     1  mpai  I     by     requ  I  ar     I  raqmenls     1  s 
il.sfrib.'d.         The     pro.jram     is     d .   s  1  g  n  e  d     to     aid     in 
,!,  t  .rmin  1  nij     a     inore     realistK      q  u  a  n  t.  1  I  y  -  d  1  - 1  a  n  c  e 
,  .    ...I  lonship     for     the     .tora.j.'     of     ordnanc-'     .-xplo- 
.,;,      mat.'rial.         U     is     Ml  e      1  11  t -■  n  I     ol      this     proj- 

•n  I  a  i      p  j-o.|  r  am  ,      to     est  ab- 
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lish  J  liTmniling  irajm'-nl  mail  v>  imp  4'  I  Vfluilt. 
relationship  lor  thf  d.- to  nation  of  certain  ex- 
plosives and  or  proprllants  enclosed  in  casings 
or  different  thicknesses.   This  report  discusses 
calibration  firings,  velocity  screen  design,  and 
evaluat>-»  adititinn.ll  tests  conducted.    ^Author, 
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Progress  repi.  no.  o.  31  July  ^"  Aug  -.2. 

Aug  '  .'.   'p.  table. 
(Contra,  t  DA  ^-020-ORO-5fc  1 "? ) 

Unclassified  report 

Dfcsi  K  If  TuK-^  .   'txplosives.  'Propel  lant  $.  frag- 
mentation, lapact  shock.  Storage.  Velocity. 
Tnirkn.-s^.  Propellant  tanks.  Projectile  cases, 
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by  V   I.  Kirillov    ^<i    Sep  62,  O  ^f> .     incl.  illus 
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Izdatel'stvo  Mi  n  i  s  i  e»$  t  v  .i  Oborony  5oyuza  SSK 
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Incl a  SSI  fieri  report 

DESCRIPTORS:   'Bombing.  Exterior  ballistics. 
Bomb  t  r.Tject  or  I  e»  .  Bombsighis.  Errors.  Optical 
sights.  Mghi  boribing.  Toss  bombing.  Dive 
bombi ng .  I SSK . 

The  book  considers  the  theoretical  foundations  of 
bombing  and  the  execution  of  bombing  from  hori- 
zontnl  and  n on  ho r i zon t a  1  flight,  gives  experi- 
mental data  on  the  theory  of  probability,  and 
provides  a  basis  for  evaluation  of  the  effective- 
ness of  bombing  operations.   The  book  is  intended 
for  use  by  the  crews  of  all  types  of  aircraft. 
It  m.iy  also  be  found  useful  for  cadets  in  the 
military  aviniion  schools  of  the  Air  Force  and 
the  DOSAAK  aviation  clubs     Author" 
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-  ijtiittrs.  Specifications.  Test  methods.  Design. 
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Errors,  Measurement  Analysis  of 
Electronic  equip m>nt,  Klectronic 
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I  r  i;  J  1  t  s  . 
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A  study  was  conducted  to  determin.  » n  •  i  sr 
circuits  would  be  appropriate  for  us<   in  •^. 
uring  tracking  accuracy  for  the  Dyna-^i' 
boost  simulation  program    The  results  ' " .! 
cussion  are  generalizable  to  most  tracKinj 
experiments.   \ Author) 
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Base.  Ohio. 
AN  ELECTRONICALLY  CONTROLLED  HIGH  SPhLU  STia  U 

CAMERA. 

Final  rept.,  Sep  -'^-June  ■'  on  Ch.mistrv  in.i 

Physics  of  Materi al s. 

by  0.  Van  P.  Sessoms.  Ill  and  Thomas  .•   n.ti.v 

July  fc2.  21p.  lacl.  illus.  i  refs. 
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mirror  cameras.  Rotating  struct.ir.^   Mti^.ii 
drives.  Magnetic  fields.  Bearinjs.  n.^iir. 
Electronic  equipment.  Control  ^.st.^T■s 


The  design  and  development  o 


f     an    e  I  ei  t  t  '1  n  1     a 


ronlrnl'.e.l     h  1  .J  h     sp.'ed     streak     (amera     is     described. 
fh,      ,   am.-  r  .1     .  inp  ;  n  >  s     d     na  .j  n  .■  t  i  c     v  u  s  pf  ti  s  1  ii  n     and 

■  ri^,-     m.'.hanism    v«hiih     alii.wi     a     prlsnalic     mirror 
,,     1,.     s  „  s  [>.■  n  il.' .!     vsitl,  .:l.  t      frill  ion     in     a     nagrelic 
;,e:.l     and     I  .i     !>.■     .1  r  i  ;  .•  r-     t  .^     .■xtr.'r.-l>     high     rcta- 

.  ;  ,,  r  a  .      V  .■  1  M  I    1  r   1  •■  •,  .         Th  1  ^      p  rd  \   i  d>'  ^      t  h  f      s  t  r  >' a  k 

j^rra     «  1  I  r.     a     t  i  -.■     r  >■  m)  i  u  t  i  o  n     and     i  u  n  t  r  o  I  1  a  b  1  1  1  t  .^ 
,,.rfi     ,  -  .i  .  d     not     '.■'■     arhi>-v.-d     l>     mur.-     ronventional 
,.^rs.         T>i.'     d'-^ign,      d  e  v  ,•  1  o  p  m.- n  I  ,      and     initial 
operation     ar.'     de^.ril.ed,      li  ^  1     no     p.-rformanre     data 
IS     a  V  a  1  ;  a  !'  .  .•     a  ^     t  •■  <   h  n  i  .   a  .      and     ,i  d  r  i  n  i  v  t  r  a  t  i  v  f 
problems     i  n  r  .  ,■  .i     i  .■  r  "i  i  n  a  t  i  o  n     nf     t  h -•     j.r-j.-Cl     tieforf 
it    could     :■■     1  .inp  ;  .'i  -■  d.  Au  t  hu  r 

,^.  .  an    fcf>7  I)  1  V  .        •  -  ,     2 

'  1  s  :  A     \  (.*»"      (>T  S     p  r  1  r  .•     ♦     .  60 

B<.;is'l(-     Kesfnrrh     lals.,      Aberdeen     Prnving 
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r.rniind     position     indicators.     Ph  oi  '.,]  r  a  p  h  i  r 
lenses,     Camera    shutters.     Mapping.     ' 
navigation,     [>>•>:  i   in  . 
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,-,f  the  sun  or  other  reles'ial  ..bj.-c  sirtlt.in- 
fOUSly  with  a  •  -  r  r  -  s  •  n  .  1  photognph  v.  a  s  rievel 
oped.  The  additiun  of  pr.'rise  as'r 
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ible  accumulation  of  errors  in  'h. 
of  orientation  par  .Tn>' '  >■  r  s  f  >r  .x'.ni^.d 
iri  angu  1  at  I  ons  .  The  (.iinera  h  ..  s  'v.. 
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■-.•     'h.'-ifN      and     d.-si.jr      .if     a     r  n  1  ('     plasna     bear 

■  ,r  1  .  1  .  i      ,r.'    d.'srrit.e,'  A     s  u  p  .' r  s  nn  i  r     lie  an     nf 

.    k  ,  ;  1     m."    .  :      vap'ir      is     pr.  di.r.-d     t.\     ronven'lonal 
.    -•      •  „  r- n  e  ;      '  .■  r  t- n  1  .ui '•  s  .         ;»!.■      vipnr      is      i  0  n  1  /.  e  ri      to 
,    ►  1  J  h,     ,<»•,;  r  .'  e     b  V      !  *•  '•     p  r  n  r  e  s  s      of     surface      1  on  1  /.  a- 
'lon     on      '  h  >■      he   I'  .Ml         'uniis'.'n         w  .i  1  1  s      nf     the 
jrr»  ;  ..  r  I  •   1  n  n      r  .>  /  /  [  i-  ,      w  h  1  r  h       ■  1  s  n     a  i   •  s      as      an     e  1  .■  r - 
•     „     ,.  ^  ,  ,  .  ,.  r     •  n     p  r  nv  1  i'  e     charge     n  e  u  •  r  a  1  i  7  ..  i  i  o  n     in 

-  .■     :   .■  ,(n  .  '  *-  >■      1  1  n  1  '  .1  •   I  nn      nn      'he     p  1  a  s  r,  a      flux      is 
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.•  asu  r.-m,>  nt  of  t  h  ••  time  distribution  of  posi- 

annihilations  in  aqueous  solutions,  reaction 
s  for  oxidation  of  positronium  by  the  ions 

lO.',  and  Hy  have  been  determined.   In 
ng  oxidizing  solutions  the  mean  life  of  the 
irons  reaches  a  lomr  limit  of  /,.?  x  :_  to 
-■.th  power  sec;  the  short  lifetime  in  water 
measured  and  found  to  agree  with  this  value. 

riO.»  ;.''H^0  solution  reduced  the  intensity 
ith  no  significant  change  in  the  long  mean 
an  effect  previously  observed  in  nitrate 
lions.   This  may  mean  that  in  these  two  cases 
ation  can  occur  before  Ps  is  thermalized  but 
afterwards.   The  decay  distributions  from  a 
ure  of  Hg  and  MnO^  ions  in  solution  and  the 
on  in  s.'parale  solutions  with  CI  and  C  1 0^ 

indicat.-d  an  association  taking  place  be- 
n  the  negative  and  positive  ions.    Author) 
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An  analytical  inv.-sliyation  of  th 
th,-  Mossbauer  tff.'Ct  to  acc.-lnrom 
senled.    The  Mossbau.r  hffnct   is 
absorption  of  gamma  photons  without  energy  losses 
due  to  the  recoil  of  the  .mitting  and  absorbing 
nuclei.   Resonant  absorption  so  obtained  is  sen- 
sitive to  Chang. 'S  in  photon  energy  of  one  part  in 

to  the  "2th  power  -  '   to  th.'  "^th  power. 
Fundamental  limitations  in  the  application  of 
this  phenomenon  are  the  need  for  statistical 
counting  of  photons  and  the  uncertainty  in  the 
energy  of  the  nuclear  gamma  decay.   An  order  of 
magnitude  analysis  indicates  that  the  isotope 
Fe,57  ,  which  has  favorable  characteristics  such 
asa  relatively  high  cross  section  for  resonant 
absorption  and  a  r.-latively  high  ratio  of  photon 
energy  to  uncertainty  in  photon  energy   ?  x  1C  to 
the  12th  power,,  is  the  best  available  isotope. 
Ihe  Mossbauer  tffect  is  most  sensitive  to  a  shift 
in  en.rgy  due  to  relative  velocity  between  the 
source  and  absorb. r,  allowing  sensing  of  ve- 
loc it  i.s  of  ■  '  :  -  1"  ;, :::  cm/s.c.   Techniques 
are  presented  and  analyz.-d  that  us.-  the  latter 
ph.nom.-non  to  raeasur.-  angular  and  lin.ar  velocity 
and  angular  position  of  instrument  components. 
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methods  that  obtain  density  altinetry 
riliation  of  radioisotopes  are  reviewed 
•-jlts  of  testinj  one  of  the  methods, 
--tieta  scatter,  in  an  altitude  chaaber, 
-J.   The  ranye  of  density  altitude  to  be 
IS  from  100,000  to  300, OOu  ft.  and 
1^  range  the  f  ••  1  1-aiig  I  e-bet  a-sc  a  1 1  er 
;)r)ves  to  offer  a  satisfactory  theo- 
oiuiion.   After  small  angle  scatter  in 
s.  the  beta  radiation  is  re-co 1 1 i nat ed 
t--fl  by  an  anthracene  scintillating 
n  1  associated  electronic  e.|uipment. 

rate  of  the  apparatus  is  a  decreasing 
Mith  increasinij  altitude,  and  it  is  this 
on  that  make*  the  small-angle-beta- 
i).-  useful  a^i  an  altimeter.   Testing 
1-  iinal  results  in  an  altitude  chaaber 
■■jdable  data  from   jO.OGO  to  210.00C  ft. 
nclusion  it  is  noted  that  the  small- 
1- scat t er-dens I t y  altimeter  is  eipecial- 
••  for  mounting  in  hypersonic  aircraft 
samples  ambient  air,  requires  no  com- 
1'.  corrections,  and  can  be  located  in 
ir-as  of  relatively  low  temperature 
I  r  r-    no  special  protection.    Author, 
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and  dispersion  from  1r  to  2"  microns  at 
irron  intervals,  an t i -r e f 1 o c t i on  coaling 
ation  from  "     to  '■  microns,  thermal  shock 
tance,  and  resistance  to  nuclear  radiation. 
11  consists  of  a  -composit  ion  study  with  the 
iivo  of  developing  new,  improved  glasses 
o  1  I  an  smi  I  t  ance  to  beyond  ' '-  microns. 
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ni^  SI  K  1  PI  OKS:   Electromagnetic  fields. 
Vibration,  (oils,  Antennas.  Oipole  antennas, 
lest  methods.  Springs,  Measurement. 

\  thin  coil  spring  whose  length  can  be  yaried 
periodically  bs  mechanical  means  was  used  as  a 
probe  to  measure  the  electric  field  intensity. 
The  yibrating  probe  acts  as  a  re-radiating  an- 
tenna with  periodically  varying  length  that 
modulates  and  scatters  the  component  of  the  L 
field  which  is  parallel  to  the  axis  of  the  spring, 
Ihe  scattered  signal  is  picked  up  by  a  receiving 
antenna   the  sending  antenna  was  used  also  as  a 
receiying  antenna!  and  amplified  with  an  ampli- 
fier that  is  locked-in  with  the  frequency  of  the 
mechanical  yibration  of  the  coil.   Measurements 
were  made  with  coil  springs  of    different  di- 
ra'-nsions   and  a  gain  constant  k,  which  should  be 
independent  of  the  product  of  the  axial  length 
of  the  coil  and  the  magnitude  of  the  vibration, 
was  experiraentallv  checked.   Measurements  of  the 
field  of  a  half-wave  dipole  antenna  as  measured 
with  the  spring  probe  are  in  general  agreement 
Kith  theory.   An  expression  for  the  gain  of  the 
system  is  obtained  based  upon  the  field-pattern 
method,  and  the  approximations  invoUed  in  the 
reciprocity-theorem  method  are  clarified.   It  is 
.ilso  demonstrated  that  the  effective  length  of  a 
thin  helical  antenna  equals  the  axial  length  of 
!he  helix.    Author 


,  r  1  STM  TCr. 


Div. 
OTS  price 


Polytechnic     Inst 
(    Kl.KP     ANALYSIS     Oh 
l,\     Sh  arad     A  .     Pat  el  , 
h  .     \  I  n  k  a  t  r  an  an  Auq 

b'refs  .PlBAl      rept 

(Grant     no.     AK-AIOSH 


of    Brooklyn,     N       ^ 
roMPKESSlBLK    CIKCILAH    PLATES, 
K       A  .     I'  o  zza  re  1  1  i  ,     and 

. ,      -     p        illus        tables, 

no      e  3  '■  /' 

-•    ) 

Inclassified  report 


DtSCRIPTORS:   « C v 1 i nd r i  c a  1  bodies,  'Sheets, 
M'reep,  'MathemaMcal  analysis,  Stresses, 
Moment  s  ,  Kef  1 ect  i  on 
Theory,  Dy  names. 


Differential  e(iuat  i  on; 


A  creep  bendinq  analysis  of  compressible  circular 
plates  IS  presented  The  analysis  is  based  on  an 
c  e  d  I.  r  e  a  p  p  1  1  c  a  li  1  e  in  general  t  n  such 
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al  and  experimental  study  of  possible 
ii  of  und>-rHat>'r  sound  absorption  in 
'■ncy    range  from  2    to  1C  kc  «as  made. 

Is  of  <t>-t-rmining  sound  absorption  were 
'!  :        ^■^^^rment  of  the  flexural 

■   l^1,:  .jlaiei  und*>r  excitation  by 
nt  ^..jni  '.ive;  (2)  ••fesurement  of  decay 

•> '^  '   -»  <     ■■    reverberation  tank;  (?) 
"C  ' '■      '■     '  ■      t  echo  reduction  in  a  full- 
'■"  '<«.   ind  ^^  I     energy  accounting  tech- 
'"      iir  and  under  water.   Kith  Method 
*  ^     iijnd  thit  no  direct  indication  of 
I'iin  could  be  observed  for  the  plates 
t  1  in-  pickup  1  :  .  ^  ■,  :  ,  T  1  •  i  t  1  o  n  used. 
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0  'he    problem    of    (he     flow    al      low 
iber    of    n    dissocinied    gas    about     a 

obe    was     obt.nined    using    the    nethod 
'■     outer    expansions.       The    solution 
"       onrentration    diiiribution    about 
1     function    of    the    Reynolds    number 
■f.s;     "     ind    the    parameter    K    «    k'     ,i    D 
"       rifeciive    speed    of    the    surface 
IS     'he    diffusion    coefficient,     nni    a 
f       ''e    probe  It     is    shown     that,     from 

f    the    heat     transfer     to    the    probe 
'■"I'ent     measurement     of     the     free-stream 
.'I'lon.     one    can    establish    the    cata- 
•••'     .     of    the    surface    when    K    <<     '     and 

1  efficient     when    k    >">     ".       Convers- 
•I'her     the    diffusion    coefficient     or 

•fficiency.     the    probe    may    be    used 
lint    cnncenlralions.       The    results 
V      ire    used    to    establish    experimental 
■'     1    ijlow    discharge    facility    under 
ui"'     fi>ta    may    be    obtained         Plots    of 
I'j     r.   limes    of    this    facility    ^re 
A  J  •  h  n  r 
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A  PLASMA  JET  ARC  Tl'NNEL, 

by  Seymour  Lader.   Apr  62.  f»p   illus   M  r- 

(Technical  memo.  no.  1001) 

(DA  ProJ.  5N- 12- 15-031) 
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Spec  t  r  ograph  i  r  equipment  was  assembler! 

being  used  to  study  the  plasma  Jet  iir 

The  ionizatioa  temperature  in  a  fr>-   -■ 

plasma  Jet,  3  in.  from  the  nozzle.  «  s 

with  (his  equipment.    Assuming  a  H   •  .  -  1  n  ,■  1 

tribution  and  using  the  ratio  of  the  1 n t c n s  1 

of  two  copper  lines,  a  temperature  of  62i   k  .^s 

calculated.    (Author) 
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A  REFINED  DETERMINATION, 

by  J.  Kesiin  and  P.  D.  Richardson.   Sep  62,  -p 

incl   illus.  tables,  "   refs.    (Technical  rept 

no       BRN-i-P) 
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A  series  of  measurements  is  descri 
an  oscillating  disk  viscometer  of 
of  superheated  steam.   These  me  is. 
made  on  8  isotherms,  ranging  from 
and  thus  go  to  a  temperature  highe 
viously  achieved  with  ^-i-  :  •-     •<- 
strument.   The  mea s u rem- n ■  s  ,j., 
the  range  of  temperature  investi  ;. 
cositv  nf  superheated  s'eam  rierr>j 
creas  1  •  ,    —  s  ,  ■  ,    •  ■  ,.  ;  ■  ,t  1  s  1  on  0 
measu  r  •■".•"•  ^  ",  s  p  •■  .^m  1  :  :  rd  a  simp! 
to  be  made  of  the  effect  of  temp,  r 
density  upon  the  viscosity.   From 
appears  that  the  temperature  at  wh 
sity  effect  ceases  to  be  negative  1$  ab 
The  correlation  of  the  results  is 
(Aut  hor ) 
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Theory. 


A  new  technique  for  '  ^  .■  su.lv  of  m  11  1  »  1  1 
relaxation  processes  is  applied  t     ■- • 
short-range  (neutral?  dilute  gas     A  v 
expansion  of  the  BH(.kY  hierarchy  is  (  - 
an  expansion  of  the  time  derivative  ir. 
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,,,     that     fvp;  i  '    1  '      .iccoutit      IS      •    ,k.  r     if     !  i.r  t-     '  he^ 
f,St     and     slow    processes     occurring.        I^l-     .  v p  ,  n 
lion    is    made    definite     by     the     removal        f     s .      ..  ,   •  r 
tfras    on    the     fast     time    scale;     the     first     condition 
(or    the    removal     of    such    secularities     is 
Bogolubov's     form    of    the    Boltzmann    equation. 
Cfiieralized    conditions     for    the    attainment     by 
,  aas    of    such    a    kinetic    stage    are    given.       The 
difficulty    of    generalizing    the    kinetic    equation 
,0    allow    for    ihree-body    effects     is    discussed     in 
the    light     of    new    developments  jAulhor, 
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I 
N-t»pe    germanium    crystals,     both    dendrite!     and 
ordinary    crystals,     were     irradiated    with    two    nev 
dfuterons    and    protons     in    order    10    find     if    any 
differences     in    the    effects     on    conductivity    of 
radiation    exist     between    the    two    types     of 
crystals.       The    electron    reduction    rate    and    the 
liole    production     rate    was     found     to    b.      ;  r  •  ..  • -t    by     -a 
factor    of    approximately    2    in    the    den.;ri-. 
crystals         The    results    indicate    the     formation 
ifacceptor     levels    associated    with    the    surface. 
These    levels     are    relatively    more    important     in 
•hf   more    perfect     surfaces    of    the    dendrit«-s         A 
dfucnstrat  ion,     showing    the    possibility    of    making 
flfCtronic    devices    by    a    simple    radiation    process 
■as    also    conducted.       (Author, 
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■^.search    concerned     the     reviet*    of    past     attempts 
10    construct    a    Lorentz    -    covariani     theory    of 
iravitation    and    to    renew    these    attempts    with 

ie    assistance    of     ideas    developed     in     recent 

-ars.       (Author! 
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rvlindrnal     .s  h  o  1  1  s     and     thnr    vsat.T     environment 
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AN  ANALOG  COMPITEH  K)K  (  ALC  ll.AT  I  NO 

DENSITY  AND  HEKRAfTIVE  INDEX, 

by  Nallis  K.  Cramond  and  Donald  I. 

July  el,  i'p.  incl.  illus.  tables, 

^Technical  rept.  no.  EE-oiJ; 

^Contract  DA   '-  -.  -t)KD-1238) 

I'nclassified 


Thorn. 
ref  s 


report 


DESCII  IPTOHS:   "Analog  comiiu  t  e  r  >  .  ,Vt  nosphe  re  , 
Density,  Hefractive  index.  Et)uation-.,  Ten- 
perature,  Harom.-tric  pressure,  lluniKlitv, 
Potent  lunieter-. 

The  design  and  operation  of  a  simple  analog 
conpuier  to  solv  for  re  f  r  ac  t  i  v  1 1  .v  and  density 
in  the  BtBosphere  ire  given.   The  equation  for 
density  is  developed  and  appropriate  scale 
Chang,  s  -re  included  to  cover  aost  all  -eteor- 
logical  situation..   Special  attention  is  given 
to  the  design  i.  I'  a  non-linear  potentiometer.   Ac- 
curacy and  tolerjnce  requ i remen t >  are  discussed. 
Sufficient  informjtion  including  circuit  diagrams 
IS  presented  '   >■  i^hiih  siailar  units  could  be 
built. Author 
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Technical  -.searrh  Croup,  Svosset   N  I; 
THE  SIATTEKINC  Of  aCOL'STICAL  KAVES  H^  SLENDER 
BODIES.  ,  ^  _  ^.^ 

by  J.  Lurve  and  ^   Culler.     ^  "^H/'^'    ^H' 
incl.   Illus.  lal.les   (Kept.  no.  TRC-  rr-FH; 

vContract  Nonr-  '    uO ; 

i;:ic  lassi  f  led  report 

DESCRIPTORS:   'Acoustics.  'Wave  characteris- 
tics  nvlindric^il  bodies.  Scattering,  Diftrac- 
tion!  Kluid  flow.  Green's  function.  Bodies  ol 
revolution.  Ship  hulls. 

An  approximate  solution  is  given  to  the  problem 
of  diffraction  of  sound  waves  by  slender  bodies. 
The  solution  is  obtained  as  the  first  tern  in  an 
expansion  in  terms  of  a  •  • s  I  enderness  parameter 
and  IS  represented  as  due  to  a  distribution  ol 
sources  along  the  axis  of  an  arbitrary  body. 
<,  .  -est  of  the  solution  it  »$  applied  to 
.nay.',  for  which  the  exact  solution  is  known. 
Comparison  shows  that  it  is  fairly  accurate  in 
these  cases.   ^Author, 

A  D-  2  ?  "  :  ">  5      I' '  V  . 
TISTP  JW'  OTS  price  $' 

Florida  I    Engineering  and  Industrial  Experi- 
ment Station,  Gainesville  ^r.    rr^,,,i, 
APPLICATION  OK  SHALLOW  SHELL  THEORY  TO  EQIILIB- 
RllM  AND  BLTKl ING  PHENOMENA. 
Final  rept  , 

by  William  A   Nash   Oct  t2,  cp. 

.Grant  no   DA  ORD-  '- • J^-f 1-Cl ^ .  ProJ.  DA- "   - 
C1-"'^.i  and  ARO  D   Proj   2c28-E 
AROn  2C28:'.;  Inclassified  report 

DESCRIPTORS:   'Buckling.  ' Equ i 1 i br ni ors , 
•Elastic  shells,  Dynar.iics.  St.Ttics.  Loading, 
Stresses,  Equaf  ions. 

The  statics  and  dynamics  of  thin  elastic  shallow 


shells  -ere  i nves t  i gl  a t ed    A  difficulty  i"   '• 

finite-deflection  analysis  of  such  prnhl ^   - 

that  the  governing  equations  are  coup!' 
earlier  work  approximate  equations  the  v»i 
uncoupled  -ere  developed    These  basic  .-.lu-.t;  - 
were  applied  to  several  bou  nd  a  r  y- va  1  ue  probLn:, 
;,nd  the  analvtical  results  were  found  in  agree- 
ment with  experimental  data  obtained    Another 
phase  p-rlained  to  an  analytical  and  expe r i mrnt »| 
investigation  of  the  stabilizing  effect  of  a  soft 
elastic  core  contained  within  a  thin  shell.   It 
was  demonstrated  lliat  even  a  very  flexible  core 
greatly  increased  the  resistance  of  the  shell 
to  buckling.   Still  another  phase  of. the  study 
pertained  to  analysis  of  stresses  in  ^a)  conical 
shells  of  variable  wall  thickness  and  vb/  shells 
of  revolution  of  negative  Gaussian  curvature 
fubject  to  an  arbitrary  thermal  field    Siurtiei 
were  made  to  investigate  the  behavior  of  'hin 
cylindrical  shells  subject  to  rapid  loadings 
such  that  buckling  occurs  in  a  time  interval  of 
the  order  of  magnitude  of  milliseconds    K or  an 
axially  compressed  cxlinder   e  g..  it  was  found 
that  even  moderately  rapid  loading  increases  the 
post-buckling  resistance  by  approximately  5  * 
over  the  static  value   .Author 
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Ohio  State  I.  Research  Foundation,  (olurabus. 

INFRARED  ABSORPTION  B^  CARBON  UIOXIDK   W\TI  ■ 

VAPOR   AND  tWUH    AT»IOSPllER  IC  CONSTlTIi   i- 

by  Darrell  E.  Burch.  David  Gryvnak  and  oiheri. 

July  - P,  ^itp.  incl.  Illus.  tables 

^Contract  AF  1 «( tiOA)  2b33  ) 

vAFCHl.  '  2-rA»8}  I'nc  I  ass  i  f  i  eil  r-port 

DESCRIPTORS:   'Infrared  radiation.  "Absorption. 
•Atmosphere.  Gases.  Nitrogen  compounds,  Cartion 
compounds.  Oxides.  Carbon  dioxide.  Monoxides. 
Methanes,  Water  vapor.  Infrared  spec t ropho t om. - 
ters   Infrared  spectroscopy.  Theor>   Mathe- 
matical analysis.  Tables.  Temperature. 
Pressure.  ' 

Results  of  studres  concerned  with  the  absorption 
of  infrared  radiation  by  various  atmospheric 
gases  are  presented.   Three  previously  pubi.  ".. 
contractor  reports  on  U)  absorption  by  nitr  ,^ 
oxide   carbon  monoxide,  and  methane;  (21    absorp- 
tion bv  carbon  dioxide:  and  v-   absorption  by 
water  vapor  and  nitrous  oxide  are  placed  under 
one  cover    .Author^ 
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I  1  1 inoi s    C.  ,    I rbana. 

THEORETICAL    RESEARCH    ON    CONDICTION    OF    EIECTRHIT 

IN  SOLIDS. 

Final  technical  and  summary  rept.,  1  July  : T- 

il    Aug  '2, 

by  J   Bardeen  and  ».  Pines.   1  Oct  >,?.,     lOp. 

, Contract  DA    -,-  -ORU-1001.  Proj.  TB2-0001 ) 

vAROD  repi.  no.  ..  i  1  .  ^>  .' . 

L'nc  lass  i  f  i  ed  report 

DESCRIPTORS:   "Electricity,  "Solid   iit^ 
physics.  'Electrical  conductance.  V  i  ..   i  c 
crystals.  Electrons,  Paramagnetic  resonar,  •• 
Plasma  oscillations.  Superconductivity,  M»rt.  • 
properties.  Metals.  Theory.  Greens  functions. 
Bibliography,  Conductivity. 

The  collective  description  of  eleiiron  ir.  it- 
actions  in  metals  was  developed.   The  sutc.-  ;j 
solution  of  polar on  problem  was  obtained  in  Ih. 
intermediate  coupling  range.   A  calculation  of 
mobility  of  a  polaron  appropriate  to  intormedidi. 
coupling  was  accomplished.   Various  developments 
were  made  in  phenomenological  theories  of 
superconductivity.   An  improved  calculation 
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.,,.    nail'     of    the    interaction    i  -■  i  > '    •   ' 

t.bu.liiig    from    the    e  I  ec  t  ron-(i  ti  o  n  -  :      nt 
Various    calculations    were    made    on    s.-rai 
yuantum    theoretic    methods    for    calriHal 
transport    properties    of    metals    wer        1. 
applied    to    the    anomalous    skin    effeci     i 
and    superconducting    metals    and    to    lycl 
resonance    in    metals.       Developments    wer 
ihe    theory    of    elementary    excitations, 
fusion,     and    transport    properties    of    He 
.Author 
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DESCRIPTORS:       'fjuartz    crystals,     •Crystal 
oscillators.     Stresses.     Deformation.     Vibration, 
Test    methods.    Frequency,    Perturbation    theory. 
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Pie/oeleiiric    crystals. 
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Hoiorola,     Inc     .    Phoenix.     Ariz. 
EPITAXIAL    CONTROL    SYSTEM, 
by    Don    M.    Jackson.     Jr.     ' .;    June    n2 .     Itp 
iilus.     tables.      ■     refs.        .Scientific    rfpt 

.Contract     AK    1  » (c-    ^)  S  •  5 "  .    Proj.    /.l    9 
lAFCRl     62-"il'     I  nclassi  f  i 'Ml     report 

DESCRIPTORS:  M.iss     spectrometers,     «Mass 
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Germanium.    Growth,     Manufacturing    nethods. 
Control     svstens.     Impurities 
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ive    n.iss    spectrometer    «»'as    se- 
in     I    vapor    stream    anal|ysis    s\stem 
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ed   to    monitor    gas    phase    conposi- 
narv    calculations     indicate     that 
ible    to    monitor    gas    phase     i n- 
will    yield    epitaxial     film    re- 
fron    .;      "     to    1    r    ohm- cm.     n    and    p 

Silicon    compounds    will     be 
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number  of  components.   All  the  inforinrf 
recjuired  to  determine  the  relative  ind 
refraction  is  obtained  and  coded  by  th.-  irn- 
mitter.   The  ground  unit  receives  the  i  n  t  .  r  "<  .  • 
transmitted  b)  the  airborne  unit  and  must  be 
able  to  amplify,  decipher,  and  record  the  de- 
sired information.     Author 
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surfaces  to  which  particles  can  diffus'     ■■  <• 

laboratory  experiments  performed  usin 

microwaves  to  effect  a  discharge  in  t 

of  proximate  surfaces  are  described. 

periments  were  concerned  with:       t 

nation  of  the  power  level  al  which  th 

uccuri;   2/  the  ability  of  the  atmosp 

as  a  medium  for  the  transmission  of  p 

breakdown  has  occurred;  and      the  p 

of  the  plasma  formed  when  breakdown  o 

IS  presented  on  minimum  power  require 

down  under  these  conditions   demonstr 

ment  with  theoretical  analysis  b^^ed 

varving  complexity.   An  experiment  is 

which  shows  that  power  per  unit  of  in 

r..'celved  bevond  the  discharge  plasr"! 

antenna,  decreases  hs  power  Is  inrre, 

breakdown.   Mei s u r emen t s  with  positiv 

are  described,  showing  that  this  i > pe 

charge  induces  lower  maximum  lonizati 

than  those  In  a  section  oi  waveguide 

RF  ii  constraine'l  to  propagate  direct 

the  pl.isma.   Finally   a  microwave  tec 

described  for  determining  the  ionizat 

of  various  gases;  the  results  given  f 

measurements  are  shown  to  compare  fav 

other  techniques  for  this  determinaii 
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I'nclassified  report 

DESCRIPTORS:   "Anechoic  chambers,  'Underwater 
sound.  'Water  tanks,  Acoustics.  Sound,  Con- 
crete, Standing  wave  ratios,  Low  frequency, 
Coalings. 

The  building  ;in  conjunction  with  laboratorv 
studies  of  underwater  acoustics/  of  an  anechoic 
tank  is  described.   The  walls  were  made  highly 
absorptive  by  using  a  combination  of  high-density 
concrete  and  SAPER  T  absorber  material.   Refined 
absorption  was  effected  by  the  elimination  of  all 
free  air-water  interfaces  and  the  exclusion  of 
air  from  the  space  between  the  coating  and  wall 
structure.   The  tank  has  performed  effectively 
at  frequencies  as  low  as  2CC  cps.   The  particular 
combination  of  SAPEH  T  and  wall  structure  was 
evaluated  by  measurements  of  standing  wave  ratio. 
Problems  of  design  and  maintenance  were  easily 
solved,  and  isolation  was  provided  from  structure- 
borne  noise.   An  incidental  feature  is  the  tank's 
ready  convertibility  for  reverberation  studies. 
Author; 
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Boeing  Scientific  Research  Labs.,  Se.Title.  Wash. 
SOME  NEW  TECHNIOLES  FOR  SCATTERED  LIGHT  PHOTO- 
tLASTICITY, 

bv  "1  .  F.  Cheng.   Sep  t:,  ""p.  incl.  illus.  t  refs 
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lnclassified  report 

Also  available  fron  the  author. 

DESCRIPTORS:  *Lighl.  'Wave  transmission, 
Scattering,  Propagation,  Photoelasticity, 
Refraction,  Polarization. 

Some  new  techniques  in  determining  the  directions 
of  the  secondary  principal  stresses  and  their 
difference  in  scattered  light  photoelasticity 
are  described.   Experiments  were  made  for  cases 
where  the  secondary  principal  axes  remain 
constant  and  good  agreements  were  found.   It  was 
noted  that  if  the  light  vector  parallels  with 
one  secondary  principal  axis,  the  intensity  for 
observation  along  this  axis  will  be  a  minimum. 
We  also  noted  that  the  light  vector  rotates  with 
the  secondary  principal  plane  along  which  it 
entered,  and  produces  a  component  in  the  trans- 
verse direction  of  negligible  amplitude.   If  a 
plane  polarized  be.im  coincides  with  one  secondary 
principal  plane  at  the  point  of  entrance,  it  will 
continue  to  coincide  with  this  plane  as  it 
rotates.   Based  on  these  facts,  the  secondary 
principal  axes  at  an  interior  point  are  deter- 
mined by  setting  the  polarizer  with  its  axis 
parallel  to  one  secondary  principal  axis  at  the 
point  of  entrance.   Rotate  the  direction  of 
observation  about  the  axis  of  propagation  until 
the  light  intensity  at  the  point  reaches  a  mini- 
mum.  The  direction  of  observation  will  then 
coincide  with  one  secondary  principal  axis  at 
the  point.    (Author, 
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BLCkLlNG  UK  OHTHOTHOPIC  COMCAL  SHELLS  t'NDER 
EXTERNAL  PHESSIKE. 
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DESCRIPTORS:   'Structural  shells.  Conical 
bodies.  Deformation,  Presure.. 

Dinnll  stability  ec|uations  for  thin,  circular. 
ur: II  tropic  conical  shells  are  presented  and 
solved  for  external  pressure  loading.   The  solu- 
tion is  likewise  applied  to  stiffened  conical 
shells  by  consideration  of  equivalent  orthotropic 
shells.   Typical  cases  are  computed  and  compared 
with  corresponding  isotropic  shells.   Correlation 
«.!h  -j.i.i.-nt  cylindrical  shells  then  yields  a 
,  .  Tip  •  i.i)r.<imate  stability  analysis  for  ortho- 
•  '  >  ^<  :  '     ';i-^»iffened  conical  shells  under 
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Inclassified  report 

DESCRIPTORS:   'Heat  exchangers,  'Kluid  flow. 
Boundary  layer,  Translations,  Turbulent  flow. 
Intensity,  Convection. 

Descrit)>-(1  IS  a  method  and  results  of  expe  r  i  men  t  ,i  1- 
ly  I  "  ■.  •■  V  •  1  ga  I  ed  local  heat  exchange  of  a  plate 
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geaeral  formulas.   (Author) 
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ACTIVATION    MECHANISII    OF    CdS    SINGLE    CHisi\;>     . -, 

THE  PRESENCE  OF  LOCAL  X-IHHADI ATION . 

by  A.  Ye.  Kiv.   20  Sep  t2.  9p.  incl.  i  ;  i  >j  ^  . 
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•Single  crystals,  "X  rays,  Photoconduiiiii., 
Photoelectrons,  Catalysts,  Lattices,  Dillusiijti 
Semiconductors,  Heat  treatment.  Theory, 
CSSR,  Radiation  effects. 

Research  was  conducted  on  CdS  single   [<t  < 
irradiated  locally  by  X-rays  to  deter-. n.  {<■ 
activation  mechanism.   The  formation  w.l  n<:,r'' 
of  the  defects  of  a- irradiation  of  th'    r»v'< 
and  the  role  of  defects  arising  from  \-iir(;.i- 
tion  in  the  activation  of  the  crysta.  «■■[■■ 
studied.    Author; 
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elements.     Steel,     ISSH. 


Addi  t  1 w  s  ,     I  h. 


I 

Cont  ent  s  : 

The    influence    of    h.irdening    and    i:impering    on    the 

fine    crystal    structure    of    m.irtensite 
Study    of    the    energy    of    electrons    in    met.ils 

utilizing    the    phenomenon    of    annihilation    of 

positronsby    electrons 
The    influence    of    alloying    elements    on    ch.mges    in 

■  osaic    structure    and    m.irtensiie    c  r  ys  t  a  1- 1  a  t  1  i  ce 

di  s t  ori i  ons 
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oreign    Tech.     Div.,    Air    Force    Systems    Command. 
«'ight-Pat terson    Air    Force    Base.    Ohio. 
tNERALIZATlON    OK    EXPERIMENTAL    DATA    ON    THE    VIS- 
OSITY    AND    HEAT    CONDLCTIVITV    OF    Ligi  ID    •(iETALS, 
,   A      G.     I  sraanov.       t    Sep    c2.      'p-     incl.     Jllus. 
.ables.    4    refs.     (Trans,    no.    FTD-TT-o2-^)3    from 
^J^vektivnyy    i    Luchistyy    Teploobmen,    Moscow, 
zdatel'stvo    Adaderaii    Nauk    SSSR.     pp.     '7-lCc, 

Inclassified    reptrt 


1960) 


DESCRIPTORS:       'Liciuid    metals,    •Viscosity, 
•Thermal    conductivity.     'Heat    transfer.     Physical 
properties.    Thermodynamics,    Tables,     Reactor 
coolants. 


;  generalization    of    experimental    data    or    the    vis- 
osity    and    heat    conductivity    of    liquid    metals    is 
lade.       Data    are    included    for    Na,    k,    Sn,     I'b,     Hi. 
and    Hg.        .Author. 
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Foreign    Te.h.     Div.,     Air    Force    Systems    Con    and 
•right-Patterson    Air    Force    Base,    Ohio. 

SOTMEKMAL    ACCELERATION    OF    A    ONE-D I MENSIUN AL 
■LASMA    FLOW    IN    EXTERNAL    TRANSVERSE    H(l  MtX.tNEULS 
HAGSETIC    AND    ELECTRICAL    FIELDS, 
b»    V.    M.    Sarychev.       :_    Sep    t.Z,    np.    }    refs. 

Trans,     no.     FTD-TT-c2-n  gf;    from    Zhurnal 
Prikladnoy    Mekhaniki    i    Tekhn ic heskoy    Fiziki    No. 

•.  pp.  •2-'4.  1962) 

Unclassified  report 


DESCRIPTORS:   'Plasma  physics,  *Kluid  flow, 
•Conductivity,  Magnetic  fields.  Electric 
fields.  Ionization,  Acceleration, 
Heat  exchangers.  Density,  Jets. 


Tr.in>lations, 


Assuming  the  applicability  of  one-d 1  me n s 1 0 n a  1 
-quations  of  continuous  media,  isothermal  ac- 
celeration of  plasma  in  external  transverse  homo- 
geneous magnetic  and  eleciric-l  fields  in  . 
particular  cases  is  considered:   ^a,  with  con- 
stant current  density  along  f-e  channel  and  (b) 
in  a  channel  with  a  constant  angle  of  expansion. 
Isothermal  acceleration  of  plasma  in  a  thermal 
jet  is  also  considered.   An  investigation  is 
Bade  for  two  forms  of  the  dependence  of  the 
conductivity  of  plasma  on  its  density.   .Aulhor; 
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foreign  Tech.  Div.,  Air  Force  Systems 
•right-Patterson  Air  Force  Base,  Ohio 


THE  PROPAGATION  Uf  K. 


mMATAF' 


C  o  m  m  ii  n  d  , 
,•  E  S     IN 


PI  ASMA    ACKOSS    AN    E.XTEKNAL    yA(,NETIC    FIELD, 

In     \u_     \,     Driest  rov  sk  1  y     and    U       P       Kosliimarov. 

■  •  .S'-  p  ■  .'' ,   .. p .   ■  rets.     Trans,  no.  FTU-TT-'  :^- 

■  -   Iron  Zhurnal  v  y  r  h  1  s  i  1  I  >•  I  '  n  o  y  Maternal  1  k  1  i 
y.,  t  .■•';,it  1  rh  1  s  ko>  K  1  z  1  .k  1   .:   ,   pp.   ■"-   ' 

I  n  r  i  a  s  s  J  1'  1  ed  report 

DE.SCIi  1  PTllK.-^  :        ■- K  !  ■■  ■  t  r  0  r;,i  (|  n  •■  t  1  c'     VNavi-.s,     "Plasna 
phi  sirs,      M,ijnrtic     f  )  •■  I  d  s  ,     1' r  o  j)  ;nj  a  t  1  o  n  ,      loni/ a- 
t  1  M  n  ,     K  1  n  •■  t  1  1      t  h  .M)  r  >  ,     T  r  a  n  s  ;  .a  I  1  o  n  s  ,     P  a  r  I  1  a  1 
1]  I  1  1  .■  r  1-  n  t  1  ..  :     ■'  <!  u  ,1 1.  1  o  n  ^  . 


nML    ^  \<.^       I'T^    pric 
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■  0 


For.M.jii    T.M-h..     Uiv.,     Air     iur..'     ."^  _i  -  t  e  n  s    Comnand, 

*  r  1 'ih  t-Pat  Ir  r  s  nn     Air    lorc'     iUis.-.     iihin. 

si  phUi  CNUI  CTIVIT^     ;,111-     KMil'K     INTO     THE    UdOHS    Oh 

rK(  MNOl  ''(.-i  . 

<  ,     V   V„  l^jir,  an.i  M   Kar.  v.    ,  '  ^'-p  •  "  ,    ■  P.  =  "  i'  ' 

,'.  ius    Trans   no.  FTU-TT-(.2- '.  2"  ..  1"  r  o  n  Znaniye- 

-.   ,    ■'  1  ) 

1  n  r  1  a  -  s  i  1'  1  <■()  r'por  t 


b 1  i  a  No , 


>p. 


DKbCIU  PTl'Hb  :        •■  b.iprri  ond  ji  t  1  V  1  I  >  ,     *bup.-r- 
,  on  due  tors.     1  b  .Mi  ,     Translation-,     L  1  .■  c  t  r  1  .'  1  t  v  , 
Transmission,      L  !  o  0  l  r  1  (  a  1     (  o  n  d  u  i' :  a  n  1  '•  ,     Con- 
put -•  r  s  ,      yon..r>     dovii'-s,      Hoiiur,     A  n(i  i  1  f  1  o  r  s  , 
Bi)  i  o'lr  I  rr  -  ,     ("onpass-s,      h  |i  a  c  .•     .- n  v  1  r  o  n  no  n  t  a  ! 
c  0  n  d.  1  t  1  o  n  -  . 

buporrondu.-t  ivi  t  s     is     disruss'-d    rtith     rospect     to 
iran^-i  ss  ,,,n     >'l      .    lo,  I  r  1.      p.uv.r     ui  t  hout      losses, 
raenorv     in     \  x  .\u  i  ^    h-liun,     s  u  p  ••  r  .  u  n  d  u  r  t  o  r    notoring 
de\  1  '  o  ,      n  0  1  -  •    1  •■  s  s     ,i"'(i  I  1  f  1  o  r 
1  1  <iu  1  d.i  t  1  on     'i  ;'     !'  r  1  o  t  1  on  , 
c  o  b  ra  o  .s  . 
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A'.»-r-  l>i^.        25  _ 

,  T  I  M  P    Wll       (il>    pr  1  '  e    2  "  .  <■' ^^ 

'orei.jn     lech.     l)n.        \it    lorre    ^ssteir.s    (oiimand. 
A  r  Mjht -Pa  t  t  .  r  son    Air    lorre    Base,     dh  i  0  . 

^  s  1 1  ll^|    Ml    nil    Pi-M>(  I  s^   01    I  i)N\  K  II » 1-   HI  A  r 

Ij.'  ■(N^l  11'      IN    iM  NDI  NC.     -Ill     (  IIANNI  1  s 
l,^     1        V.     Kovalenko.  ''U'J    '  ■'        '     ''•,'"':  1 1 

illus.      -     rets.  1  r  .f  n  s  .     no.     1   1 1 1  -  i  1  -  ■  .-  - 

fron     1  ep  1  oe  n  e  r  qe  t.  1  kii     No.     Z.     pp.  -     ',         "'- 

!  .ir  la  ss  1  f  i  ed  report 

i,|  ^(  i.;  1  p  1(11.;  v;   'll-'al  transfer.   (on\ection. 
Heat  exi- ha  n  vje  r  s  .   I'^-H. 

The  results  are  g  i  x  e  n  0 1'  a  stud\  of  a  model  of 
,  laminated  heat  oxrhan.jer  composed  ol  plates 

with  herrinybone  c  0  r  r  u>).<  t  1  0  n  s  .    The  problem  ol 
•he  intensification  of  ron.ecti\e  heat  transfer 
IS  one  of  the  most  inporiant  in  the  development 
of  nen  hea t -exrha nyer  designs. 


\  u  t  h  0  r 
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^T  :  bTP  WH   tiTS  pr  1  re  :'•  .  ';0 

Po,.]  n.j'  •^c  lent  1  f  ic  ll.-soarch  lahs.,  Seattle,  Wash. 
HH  II  Al   IN.srABll.lTltb  IN  b(il  lU-STATt  PLASMA, 
Pi  Ol  ;  1  n  Ho  .  t  or  .  bop  ■  •  .  '   (' -   1  nc  1  .   illus. 
lai'lo,    .,  r''fs.   Uorunonl  no.  L)'--.- 
,ln  cooperation  with  Her.jen  I.,  Norwa.v 

!  n  c  1  a  s  s  1  f  1  e  d  r  e  p  0  r  t 

Also  available  f  r  o  n  the  author. 

UL.st   K  IPTliKS  :         -'lleliyes,      'Solid     state     phvslcs. 

Plasna  phssics,  'Magn.-tic  f  1  .■  1  d  s  .  "Semicon- 
Ouctors.  "Perturbation  thenrs,  Special  func- 
tions. Transformations   Mathenatics  . 

Th.   backijrouBd  of  Ihernai  carriers  is  included  in 
d  th.'orv  fi)r  helical  instabilities  in  electron- 
role  plasnas.   The  th,M)r>  applies  to  any  injec- 
tion level  in  intrinsic,  n  -  t  >  |i  >.  ,  and  p  -  I  y  p  e 
seni  onduc  lor  s  and  to  insulators.   (,  1  v  e  n  the 
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:  1  It  11-   .  1 , .  •   ,  ;  instability. 

■•  i  J  ••  ■<  •  >  t  t  M  ••  instability  ran  be  c  a  1  ■ 

Tfiiriiin  «itn  Amker-Johnson's 
•!  ^-  :  njb    shows  that  the  calculated 
ir   -eithin  ^:i    of  the  t>xperi  Mental 
;j-  -ij'i'-tic  fields,  and  are  a  factor 

r  :jr  lo«  fields.   The  calculated 
riture  reaches  the  optical  phonon 

electric  field  of  approximately 

renains  close  to  this  teiaperature 
ields.   The  results  of  numerical 

for  a  nunber  of  different  materials 

Author; 
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N  HKtSSUHlZED  SPHEROIDAL  SHELLS 


PART 


•  -I  '  ■■  r  V  ,  1 
b  :  •<  fc  >  ^  ,-.  1 

I  : 

t>>  «.  A,  ^^l1.l^y  and  Y,  Meitsnan.   Aug  c2,  ^1p. 
in-..     i..a».  tables  (Technical  rept .  no.  WVT-RR- 


t2M) 

i,ProJ.  50101033) 


Unclassified  report 


Jh^'  K  :  P  T'-Ki  :    '-.pheres.  Mathematical  analysis. 
t4uations.  tlasticity.  Thickness,  Fourier 
analysis.  Series,  Mechanics.  Stresses. 
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-I'laation,  based  on  the  three  dimension- 
.<   t  elasticity,  deals  with  a  confocal 
spheroidal  shell  of  variable  thickness, 
d  to  constant  internal  gas  pressure.   A 
cal  solution  IS  obtained  by  means  of  an 
Fourier  Legendre  series.   A  numerical 
using  the  method  of  sec t i ona 1 i za t i on 
rporating  the  first  tea  terms  of  the 

series,  has  been  worked  out  and  resulted 
■  -.factory  degree  of  approximation. 
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25 

J^..60 


La  tl  J  r  1 '.  )  1  r  ■•  X-  I  1  I  f  r  r -J  n  een  de  Recherches  Thermo- 
d  y  n  J  1  1  i  i  H  ,    r  r  1  n  i;  e 

hvf  hi;  ;  KtNTA,   'yt.^.EAHCHES  ON  CHARGE  OR  MOHEVTLM 
n   'AM.fc.  Ac:»t.r.S     IONS  AND  HOLECLLES  IN  ORDER  TO 

'M:n   '.,•  if  -to  «0LECLLAR  BEAM. 
r  ;  n  a  ;  r  e  p  t  .  , 

by  F.  Marcel  Devienne,  B.  C.  Crave  and  others. 
Aug  "-^  ,   'p.  iUys.  c  refs. 
(Coitrdri  \-     61(052)561) 

Unclassified  report 

DESCK :PT'-rs  :   "Molecular  beams,  "Ions, 
•**'•■  J  •■■' .   '.on  accelerators.  Velocity, 

Ij  •  '-  •■  t  I  r  -.  .   A  ^  1  ;  •:  lidi  compounds.  Me  a  $  u  r  emen  t  , 
t.  X  y  ••  r  1  Tl  -  •'  •  1  ,   I  1  •  1  . 

-^1  jii.s^N  i,  presented  on  the  main  methods  used 
to  i-f^mi-  physical  data  which  characterise  the 
hijn  ^p>j>-J  molecular  beam,  and  in  particular,  the 
speed  of  molecules  and  the  efficiency  of  the  ex- 
change processes.    Author) 
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General  Telephone  and  Electronics  Labs.,  Inc., 

:        Aii<:r^  P  Its  KhSA  ;N  SEMICONDUCTORS  AT 
K  .  ■<  «A,  h  ■  (tiJLENC  lES. 

/•''■'■  rpi.  no.  ^,     15  M«y-15  Aug  tS, 
by  r  ,  •  ■•  r  K   Conwell.  Vernon  J.  Fowler  and 
Jos-^)n  /j  »«r.   ^5  Aug  b2,  29p.  incl.  illus. 
^Rept   TO.  :h    62-303.1) 

,Conirjrt  jA  }6-0}^-%c-e9-.'?i,,    Proj.  3A99-21-001; 
Conlinustiii  of  Contract  DA  3t)-039-ic-872q8) 

Unclassified  report 


DESCRIPTORS:   "S.-i  i   .  n  l  uc  t  o  r  s  ,  •  vi ,  ,  r  o  ,i  v 
■■p liflers,  Micruwave  frequency,  Londu.tixirk, 
Electrons,  Phonons,  Dielectric  properti.s. 
Indium  compound),  Antimonides.  Magn>-ti.   ti..  .1- 
Microwaves,  H  r<i  p  ■<')••  t  i  .:  n  .  Mathematical 
analysis,  Ger         ".veguides.  Cavity 
resonators.  T  i-  .t;  ^, .  ;  a  i  u  i  .■ . 


The  possibility  of  achieving  ampliflcatio 
microwaves  by  means  of  hot  electrons  in  1 
N I  t  h  an  applied  magnetic  field  was  invst 
with  the  use  of  the  simple  model  of  thr  ( 
structure.  Preliminary  results  indicate 
possibility  of  obtaining  amplification  t 
cularly  polarized  plane  microwaves  usin; 
semiconductor  such  as  InSb  with  two  carii 
and  steady  axial  magnetic  and  electric  fi 
Probe  measurements  were  made  to  detect  ph 
emitted  by  hot  electrons  in  adjacent  f  i  •- : 
regions  in  n-type  Ge.  High  levels  of  spu 
voltage  pickup  masked  any  phonon-drag  ert 
that  may  have  been  present.  Small-signal 
urements  of  conductivity  and  dielectric  c 
at  '  '..ii  kmc  as  functions  of  dc  bias  fi>l 
made  on  one  InSb  sample.  Very  strong  1  i  •- 
dependence  was  observed,  and  it  appear-,  t 
material  may  be  applicable  to  variable-i' 
devices  at  submi 1 1 i me t e r  wavelengths.  i 
signal  experiments  were  also  performed  in 
the  InSb  sample  was  made  to  function  as  a 
eter-type  peak  power  detector  at  ry-i.2'~  km 
hot-carrier  mixer  was  constructed  which  m 
used  to  measure  the  extent  to  which  the  h 
the  carriers  follows  the  field  at  Ci,  kmc. 
^  Author ) 
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General  Dynami c s  To r t  Worth,  Tex. 

MATERIALS  -  SOLID  STATE  REACTIONS  AT  HIGH  TtMPtH- 
ATURE  -  DEVEL0P5IENT  OF  X-HAV  DIFFRACTION  TECH- 
NIQUES FOR  STI DK  OF, 

by  H.  J.  Weltman.  :'-  Oct  t2.  12p.  incl.  illus. 
•8  refs.   Kept.  no.  FGT-1840) 
Contract  AF  33(657)7248) 

Unclassified  r>'port 

DESCRIPTORS:   -Solids.  'Hi  b  1  i  ograph  y  .  Goni..,^- 
eters.  Foils.  Aluminum.  Beryllium,  Copper 
electrodes.  Tantalum,  Vacuum  furnaces.  Lah -n- 
tory  equipment.  High  temperature  research. 
X-ray  diffraction  cameras. 

A  literature  survey  was  conducted  on  high  temper- 
ature x-ray  diffraction  equipment  and  techniij-- 
The  designs  of  various  cameras  and  d i f f rac t om. - 
ters  were  studied  and  compared.   After  consi.l-r- 
ing  the  advantages  and  disadvantages  of  each 
type,  a  high  temperature  d i f f rac t ome t e r  furnace 
attachment  to  a  wide  angle  goniometer  was  de- 
cided upon.   A  furnace  was  designed  which  could 
be  used  to  obtain  x-rty  diffraction  patterns  at 
temperatures  up  to  UjCC  C  and  at  pressures  of  '0 
to  the  -Mh  power  mm  of  Hg  or  at  controlled 
atmospheres.   Essentials  of  this  design  are  i,  • 
water-cooled  Al  housing;  (2)  Al  or  Be  foil 
windows  for  passage  of  x-rays;  ,*   water-cooled 
Cu  electrodes;  { J.  i    Ta  heating  elements;  and  ;' 
Ta  radiation  shields.   A  stainless  steel  shaft 
is  made  to  extend  through  the  goniometer  so  that 
the  furnace  attachment  can  be  interchanged  with 
the  standard  room  temperature  sample  holder  with 
•  Mini  mum  of  effort.   Alignment  procedures  and 
optimum  sample  preparations  for  this  instrument 
Mere  devised.    Author 
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Israel  Inst,  of  Tech.,  Haifa. 
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by   Henry    K  ,i    h  i 
liic  I .    i  1  1  ui. 
Contract    AF    Gl(052) 19b) 
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driven  by  hydraulic  power,  controlled  by  valves 
with  no  moving  parts.   These  modulators  consist 
ol  I- on  centric  cylinders,  insulated  from  each 
other,  and  separated  by  narrow  gaps  through  which 
a  special  dielectric  fluid  is  pumped.    Voltages 
applied  between  the  cylinders  control  the  fluid 
:. ow  by  their  direct  action  upon  the  fluid,  in 
what  was  called  the  Winslow  effect.   New  informa- 
tion about  the  behavior  of  this  electric  fluid 
«as  developed  in  order  that  a  mathematical  model 
of  a  shock-shaker  system  could  be  formulated. 
The  resulting  equations  allow  scaling  the  system 
to  fit  specified  output  goals,  given  various 
lluid  parameters.   The  electrical  circuits  de- 
w loped  during  this  project  provide  for  accelera- 
tion feedback,  to  reduce  distortion  and  to  regu- 
late acceleration  level,  and  for  position  feed- 
liaik  to  keep  the  output  piston  centered.   lirief 
tests  showed  that  this  shock-shaker  was  capable 
ol  vibrating  a  '  -pound  mass  at  ""  g  peak.   Maxi- 
r.um     response  was  at  about    -^  cps.   falling  off 
at  higher  or  lower  frec^uencies,  with  usable  re- 
sponse between  about  ...  cps  and  .'•'.  cps. 
Author 
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■rformance  of  ruby  optical  masers  is  dependent 
1  the  optical  (quality  of  the  material,  as  well 
.  on  the  geometry  of  the  resonant  structure 
iplowd.   The  purpose  of  this  investigation  is 
I  dotormine  what  optical  test  methods  are  most 
loclive  in  evaluating  ruby  quality  for  laser 
plications.   Description  of  equipment  and  tech- 
ques  to  be  used  is  given  for  measuring  such 
operties  as  optical  density,  large  and  small 
gie  scattering,  axis  orientation  and  lineage, 
d  optical  parallc'lisra.    .Author, 
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MAN-COMPUTER  INTERFACE  STUDY. 

by  D.  L.  Johnson  and  A.  L.  Kobler.   June  o2, 
4'p.  refs. 
Contract  AF  49(638)107C) 

Unclassified  report 

DESCHIPTOHS:   'Digital  computers.  Human  engi- 
neering. Applied  psychology.  Attitudes.  Man, 
P  <•  r  s  I)  n  a  1  I  t  y  ,  learning. 

An  investigation  and  analysis  were  made  of  those 
factors  fixing  the  interface  existant  in  man- 
rompuier  systems.   Emphasis  was  placed  upon 
three  specific  areas:   I,  1  .*  human  attitudes. 


toward  comput'r   ,,^•■   im!   r■■^.,I^         n.nhine 
learning  proce-,j.5.  <iiiil      r:.  n.  r  v  n  r  j  .)  n  i  /  .i  t  i  on 
for  meaning  association  ami  r  ■■  t  t  i  •  \  .i  :  .        Ai; 
three  of  these  areas  were  examineij  in  r>s|i".r  to 
their  potential  in  moving  or  fixing  th.-  rr-.m- 
machine  interface  for  various  types  "i  ym:   ..ms. 
Author^ 
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by  Arthur  N   Staals.  Karl  A.  Minke  and  others. 
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Ohio    State    I.     Research    Foundation.    Columbus. 
INDLCED    COl.LABrRATION     1%    SOME    N0N-/ERO    GAMES. 
by    Alvin    Scodel.       W'2,     13p.     '-    refs. 
(Cent  ract    AF    J/^itje]  317} 

Unclassified    report 

DESCRIPTORS:        'Games     theory.     "Group    dynamics. 
Test    methods,     Fear,    Behavior. 
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specifically     designed     for     single     use     s  e  r \  i r  e     a  r  > 
rero  mm  ended    and    attenlinn     is    lalled    to    a    uniijiie 
disiijn     of     should  erlcss     tube    manufartured     from 
I  o  n  t  1  n  u  o  u  s     1  e  n  ij  t  h  s     of     l  u  b  i  n  ij  .  Author, 
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Nerves,     Simulat  ion.     Computers. 
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DtS(  H  1  f'TdHS  :   'Heading  machines,  Digital  sys- 
tems, Vocabulary.  Classification.  Coding. 

The  experimental  investigation  of  'numerical' 
I e ature  words  based  on  'yes-no'  tests,  where 
portions  of  the  word  represent  quantitative 
answers  to  pattern  processing  questions,   is  de- 
sirilied.   Two  types  of  feature-word  coding, 
binary  and  linear,  are  discussed  and  their  ef- 
I'eits  on  recognition  presented.    A  method  of 
simplifying  the  feature  word  construction  by 
niiting  the  distribution  of  the  weights  obtained 
lor  the   linearly  coded  feature  words  is  also 
ij  1  \  I- 11  .     Author, 
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Inclassified  report 

DfcSCRIPTOKS:   'Hydrofoils,  'Hydrofoil  boats, 
lift.  Drag,  Tests,  Theory.  Interference,  Test 
facilities.  Oscillation,  Hydrodynamics. 

Fxperimental  measurements  were  made  of  the  in- 
terference effect  of  two  submerged,  flat,  non- 
cavitating  hydrofoils  of  finite  span  in  tandem. 
The  surface  wave  generated  by  a  single  foil  was 
measured  in  the  longitudinal  and  lateral  direc- 
tions.  Downwash  angles  were  determined  from  the 
experimental  data  for  various  foil  separations 
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l^r-,  to  writi   i;i  responses  to  frames,   training  times  for 
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grcxjp  discussum  ca-,k..    b-^;x.iai   i-'entior   a  1^  ^iven  to 
the  phenomenon  oi  tnut  .al  . ,  ^  .1.1 :  "^.tei  urior.,    Ahich  was 
assumed  ro  b<.-  .\*'r  hriire  a  -^    1  -lonvntary  intimacy. 
Interrelationships   irnonk:  ;xt -^oimI  attributes,   competi- 
tive situations  d■^^  ;!un  ^ .  ^lan^e.-.  were  tested  by  visual 
interaction  Ja'a  ^t^icf     ^'servers  recorded  on  a  multi- 
channel operation-^  rec.r  ler      I )  if  1  -.'•  -v-e.!  (l)a  rather 
high  degree  ot  a^reernent  arrivT..^    •:  -.er.ei,--  who  re- 
corded patterns  ot  vi-,u^i,  intor  i..tiof    (J)  that  women 
lrH>ked  significantly  more  -at  one    i:iif:;er    th.an  did  men  in 
'otal,   while  speakin*^.    Ah;le  riemg  ^poken  :  •,   and  when 
simultaneous  glance-,  -vei'    ■•'ei-.jred,  and  (  ^)  that  a 
first  analysis  shoued  -.ex    1:1.:  •■.    itfili  ition  interaaed 
M   iffect  mutual  ,;la:-.ce,-..    (.K-thi-'f) 


Center  for  R'  s    irch  on  S<xril  f^  ►,,ivi  >i     C   of 

Delaware     N    a  1    ^ . 
THE    Rl-I  1 -N'MI  ! '"^    I  ^f-    C(i)|NC,,     '  .   K,t!  fvir  1  H.    I -ong. 
Technical  iLp(.   .k..    '  oi\  >^  ^nui  .i^i  No;,:     JJ-^((iJ). 
I  May  62.    57p.    11  refs. 

DESCRlPTOPJi;  'Coding.   'Reliability.  Cla-.-ilication. 
Psychology.  Correlation  techniques. 

Whenever  natural  phenomena  are  observt  !  --  u  lUifi- 
cally.   the  objects  or  events  observed  mus'  i.    placed 
into  categories.     The  reliability  of  this  car    gon/at,  m 
process  is  an  important  consideration,   e-^p-  ^  lalU  wh-  n 
the  coding  is  done  by  a  human  observer  rat'i.  r  tha-  hv 
an  instrument.     This  is  a  review  of  recent  nu  th>K!-     for 
determining  the  reliability  of  coding. 

AD- 279  937       $2.60 

Human  Factors  Research     Im        !.-   ^  ■>:•  1-  --     Calif. 
HLIMAN   PERFORMANCE    . )'   HINC   }IVf     :  )AV    CON- 
FINEMENT,   by  James  J.    M^Clrath     c:;:-.'o;;H.    Maa^: 
and  others.    Rept.  on  Human  Facto:   P;   iM    :'  --  m  \r,n - 
Submarine  Warfare,  Contract  Non;    Jt--i^H'*').     U'-  ^J. 
2lp.    11  refs.  Technical  memo.   2i^-M 

DEiSCRIPTORS:  Behavior.   Reaction  (Psychology),  Sub- 
marine personnel.   'Atmosphere,   •Oxygen,   Time. 
•Confinement.   'Sensory  deprivation,   •Adjustnun! 
(Psychology). 


The  missions  of  submarines,  tanks,  aire:  if:  and 
vehicles  demand  that  their  operators  p.  tt oim  effu 
during  long  periods  of  confinement  to  dn  (.nviionn- 
restricted  in  space,  sensory  stimulation,  or  siki.i 
tact.  This  requirement  has  led  to  increased  res.  a 
on  the  effects  of  sensorv  deprivation,  isolation,  an 
finement  on  human  performance  capabilities.  Ilie 
pose  of  this  study  was  to  describe  the  performanct 
rwo  men  during  12()  hours  of  continuous  c  'iiii:u m  ■ 
a  low-pressure,  pure-oxygen  atmospherr       (A  itt^' 
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AD- 279   862    M.  ■*■ 

Kansas  Slate  U. ,   Manhattan. 
THE   EVCXirnON  OF    PPR(  f-:PTUAL  FRAMl  S  (M 
REFERENCE,   by  Wilhain  Bevan.    Technical  :epfs.   14 
on  Contract  Nonr-36U(01).    Feb  h2,    46p.   ^i;ets. 

DESCRIPTOi^s    Pwchol-v'. ,    'A  li  istnieni  (Ps  vctiol,  vv ), 
Stimulation,    [iet  1 .  .    :,    'Vi^.a.  p>erception,    'A  idit.  r  v 
signals,   Vision,    •Visual  thresholds,   Conditioiaxi  :  e- 
flex.   Verbal  behavior,    'Reascning. 

Contents: 

Technical  rept.   no.    1.   The  poriling  mechanism  .v.c    he 

phenomena  of  reinforcement 
Technical  rept.   no.    2.    The  effect  of  visual  inteiis:';es 

upon  the  judgment  of  loudness 
Technical  rept.   no.   3.   The  influence    >f  ..ii'ext    .j^nrhe 

estimation  of  number 
Technical  rept.  no.   4.   Subliminal  stimulatun  and  the 

judgment  al  magnitude 


^0-2"'^   HM     $2.6() 
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K.i:^-as  State  I  .,    Manhattan. 

:hh  h\c)i.rrioN  of  perci:itlal  frames  of 

■.Ll- KRI-;NCK,    In   Willidiii  Bevdii.     Technical  repts.  5-6 
r  Cor.!!  a>.;   Non r    .U^KI  11).     Feb  62,    2.^-1.    llrefs. 

ohSCRirrORS:  'Adiustment  (Pv  ycholoj^v),  'Perception, 
s;  ^....i:!  01.,  t'.  md.tioneJ  letlex,  'transfer  of  training, 
•Hvpi:    ss,    1  ear  niiik;,    'Reasi  xi in^,    Befiavioi. 

Content  s 

Tex'hr-;:^  al  i  ept .  ;;.'.  ^.  Ilie  s  iniultancHius  induction  of 
•■  .l::pii.'  aiuhoi    L-ttexts   ;n  th.e  ludgment  of  forms 

;L\hnn.al  i  t.-pi .  no.  ^.  ITie  inf  luL^lce  of  h\-pnotically- 
.nduced  expectancies  uptin  anchor  effectis'eness 

See  also  AI>  2~^  ^62) 
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l^ouisiana  State  C.  ,   Ba'on  Roue  . 
■  vsK    \RII  ITV     \Nn   M!!C1I\'!     I  .f  M')!  H,^HIP,    h\ 

■■,.':»:i.   J.    Palm<.r.    Ir.     Cchiiic.il   r  t  pt .    no.    4onI.eadet 
v*^ip  and  Organi?.r  lofi.il  B^h.i.io:    I  \  -•  of  Propts^d 
•'-...•,.    Co'Viiv-    No'i;     1-"^(M-).    l,m  ^2.    li>p.    2M-f''. 

DESTR  IProH^     •!  .  ,i,li  ; -'^ip,    Croup  d\n.imics,    Iiv^  lli 
iencf  tes'  --.    Ri  ',  1 .  ii  ■•  .    !  tti,  ^  •  1  .  eiH  s--,     1 1.  ■-■  s.     I'heor  \ . 

Leadership,   t  'i  fV<^-(l4M)),    1-,  successful  vshcn 
ittemp's  'o  mtlui  net    'i,i\e  'Hi    (tfic  ot  chankiine  be- 
•lavior.    .i-\A  U  ,k1<  r  s(ip  is  t_fti,c' r.i    v^h(.n  slkx  t.'ssful!\ 

'langed  b<  '  i^ioi    :t  sul-s  i"  ^loa  I  .I'Minnunt .    I'  has  Ix  c  n 
-\pothezised  tha'  <tfti.MM.    U  .kIit —hip  dt  penJs  mi  con 
-iJerable  degree  0:1  :ask.  ,i!m1i;\.     This  p^ipt-r-  pn,st.nrs 

■  idence  concerning  tht  I'tm   inji  tnicnrudt   ot  'his 
■•.lationship.   {  \ii'hor> 


^i)  281  i»6''    $1.60 

'  .1  -:  ri.i  S'  r-    C  .    B.ron  !^Hli:^  . 
:  \Nk    \RI!I!N'     \NP   KCCClsslVl      XNP   Fl  MCriV'l 
LEAPI  KnHIP.    !v,Ceo,ci   J.    P.ilnu:,    Ir  .    Itchmcal 
rept.   no.   ('-  on  !  i  idi  t  ship  ,ind  ( >:  cani/arional  Bchasior" 
Test  of  a  Pr  op.is,  ,:    Ihtor\,    Coivrac:  Noni  - 1 ,5~,S(t),S). 
May  62,    lip      -  :.  ts 

-i-M  ;\iri  C'R.S;    *Li..idei  s|-.ip,     !"hior\,    Behavior,    Croup 
:."namics,   Intelligence  tests,    I  tft\  •  1  v^  m  ss,    S'udints. 
■^ests.  I 

■  -k    ihilitv   m.Kl'    siy^TiitKMn:    ^  on:  iitni;  ions  'o  boih  sue 
-tssful  k.iders'Mp,     Kcoun'ini;  tor    44  p<.  i    ci  ni  of  'tu 
variance,   and  'o  1  fticr.i    kadetship,   6Q  pt.  r  cent  of  the 
variance.   Task   ihilit^  ion;ribu:ed,   as  t.  xjxe't.  d,    signiti 
.intly  more  (2-   [■«  r   ci  n-   mo;  -  )  •.  >  ^  fti  c:  i\r  1l  adt.  r  ship 
■'lan  to  succt.  s-,t.il  l;   kU  r  s'  ip.    hollow  ship  *as,    as  pri. 
dieted,    suhsM;r  1.1  ll\   tx"t  i    aevoun!i.d  toi"  b\    lov.  abilii\- 
-an  leaderst'ip  xv.is  h\  high  aliilr\.     This  w.is  'rui  of 
~«>fh  kinds  of  leadership,    Ini'  vk.is  n-|i)r>    pronounced  in 
le  case  of  successful  k  idt  :  ship. 
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AD-279  848       $1.60 

lojuisiana  State  U.  ,   Baton  Rouge. 
TEST  OF   A  THEORY   OF   LEADERSHIP  AND  ORGAN- 
IZATIONAL BEHAVIOR  WITH  MANAGEMENT  GAM- 
ING,   by  George  J.  Palmer,   Jr.   Annual  rept.  no.   2  on 
Leadership  and  Organizational  Behavior  Test  of  a  Pro- 
posed Theory,  Contract  Nonr- 1575(0,5).     L5Nov6l,    14p. 
5  refs. 

DESCRIPTORS:  Behavior,  Tests,    'Leadership,   'Man- 
agement engineering,   'Games  theory,   Sociometrics, 
Group  dynamics.   Theory. 

Contents: 

Management  gaming 
Interp>ersonal  knowledge  and  similarity 
Studies  of  real-life  organizations 
The  behavior  of  individuals  and  groups  in  decision- 
making situations 


AD-280  600     $2.60 

Navy  Medical  Neuropsychiatric  Research  Unit, 

San  Diego,  Calif. 
ATTITUDE  CHANGES  IN  SMALL  GROUPS  LWDER  PRO- 
LONGED ISOLATION,   by  E.   K.    Erie  Gunderson  and 
Paul  D.   Nelson.    Mar  62,    22p.    4  refs.   Rept.   no.   62-2: 
BuMed  MR 005.  12-2004. 

DESCRIPTORS:  'Attitudes,  Behavior,  *Group  dynamics. 
Psychology,  'Adjustment  (Psychology),  Climatic  factors, 
Antarctic  regions,   Confinemenr. 

ITie  present  research  is  concerned  with  the  description 
of  attitudes  among  men  who  have  wintered  over  at  small 
Antarctic  stations.  Comparisons  are  made  of  attitude 
levels  among  expedition  groups  at  particular  time  pe- 
riods and  of  changes  in  attitude  levels  over  extended 
time  pericxls.   The  major  purpose  of  the  study  is  to  in- 
vestigate the  generality  of  attitude  patterns  and  change 
among  Antarctic  small  station  eroups. 

AD- 280  268       $3.60 

Pennsylvania  U.   [Philadelphia]. 
AN   EXTENSION   AND  EXPERIMENTAL  ANALYSIS  OF 
THE   NEURAL  QUANTL^M  THEORY,    by  Willard  D. 
Larkin  and  Donald  A.  Norman.     Rept.  on  Contract 
Nonr-551(37)  and  National  Science  Foundation  Grants 
NSF  G-8864  and  G-17637.     Feb  62,   37p.   15  refs.  Memo. 
MP- 14. 

DESCRIPTORS:  'Sensory  perception.  Theory,   'Auditory 
perception,   Auditory  thresholds,   Behavior,   Quantum 
statistics,  Sound  gener^ors. 

It  IS  argued  that  auditory  sensory  discrimination  can  be 
Jescritx'd  by  the  quantum  threshold  concept  modified  by 
response  bias.     The  present  model  is  considered  to  be  a 
reasonable  first  approximation.     The  power  of  the  theory 
lies  not  in  one  or  two  good  fits  but  in  its  consistent  abil- 
ity to  describe  a  great  many  experiments  with  a  mini- 
mum of  "parameter  juggling.  " 
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AD- 28 1  650       $12.  V) 

Psychology  l^b.      Pt-nnsvivanid  Star-    i   .     '  nivtrsirv 

Park). 
VIBRATORY   COMMlfNICAnON     FF' ASIRIlI-n     \P?\  ] - 
CATION,    by  Alec  J.   Slivinskr     )t)Sfph  G.    Kobrr's. m   i-i^ 
others.     ONR   Pinal  technical  r-'pt.   on  TACCON'   ('^^^=^), 
Contract  Nonr-6S6(  1?).     CXt  ^'J     1^2p     ■^  <  rets. 

DtiSCRIPTORS:   •VibratiDn     •('.>nnnunu  ariMp.  ^>^r,rTis, 
Feasibility  studies,    'Info:  riB  tion  theorv     fkua  'rin--- 
mission  systems.    •Cixling.    Psv\  fmiogy  .   Srimularion 
Signals.    Transmissicin. 

This  18  the  final  report  of  a  thret- -•,•.■  ii   -,i  ries  of  in- 
vestigations Jesigncd  til  Jetcrmmc  'h<    feasihilirv  >)f 
vibratory  communication  in  an  applied  suiati  m  in  the 
presence  of  competing  tasks       This  re^-  arc    w^is  fur- 
ther concerned  with  designing  cinJing  technujues  f^  im- 
plement vibratory  inforrnarion  ■  r  insnussion  for   mlitirv 
application.     These  data  art-  intcgritLx!  iruo  rfn    ^  mi 
ceptual  framework  of  info:  rTiarion  'h-M- v   A;th  .spc-cial 
attention  to  the  information -nanjiing  ^  ip^icities  of  the 
human  receivt-r. 


M)    I^^i  4<»     $  V60 
Small  Groups  Research  Center,    Aa-.- ink:' on,   U. , 

S'       Ia)U1S,     Mo, 

THF   INTFRF  FRl  \(1     M  i(  ;r  F'^SION    :    \A    bv  Robert 
[..    Hamblin.    L>avid  A     Hndger    i:ij  others.   Technical 
rep«.    no.    16onConrrac'   \i>nr    -^INI    t   ind  F^i^ 
Gran-  ,M^)W.    Feb  ^J.     sjp.    24  ret,. 

OFSTRIPTORS:    Psvchologv,   •Behavior,    Interference, 
•S<x-iomef rics,     Reacion  (P>.vchologv). 

Fhe  purpose  of  rhis  s'udv  was  'o  'es*  -wo  alternative 
hvporheses.    The  tirs'.    suggested  tn  Oillard  and  his 
as.scxnates.    is  that  insngarion  •  >  ,ig>::  es-^ion  is  a  linear 
funcnon  of  rhe  amounr  uf  accumulated  interference.    The 
second,    deri-ed  in  ap,  appiicarion  of  Stevens    psycho- 
physical law,    IS  'ha-  in-^ri^a'ion  ro  aggression  is  j  pow.  r 
funcMon  of  rhe  amoun'    >f  KcjmaJated  interference. 

AD- 280  611        $1.60 

Texas  A.   and  M.    [CoU.  J    (k^llege  Station. 
THE   MEASUREMENT  OF    AFFEC:TIVFi    KKSIIX  Al,s, 
by  Warren  C.    Bonney  (U.   of  Illim)is)  and  Ciav   K.    (kuri^ 
(Human  Resources  Research  Office,    Get)rge  WashinnTon 
U.  ).     Technical  rept.   no.    S  (Final)  on  Cont:  k  ' 
Sonr-2119(01).     Sep61      Up.   ^refs. 

DESCRIPTORS:  'Adjustment  (Psvchoiogv ),    Per-.onaii!v 
•Group  dynamics,    The»jrv,   Stimulation,    [X'-.ign     I  f- 
fectiveness.    Behavior.    Personality  tests      Test  me i .-loJs . 
Colors,   Measurement. 


AD- 281  457       $,J.  60 
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Washington  U.  ,  Seattle. 
MULTIVARIATE   MODEI>S    FOR    F-VALlAnSG 
CHA.NGE,    by  Paul  Horst.     Rept.   on  Contract 
Nonr-4'"'(3J)  and  Public  F^  alth  Reseat.'    Grant 
M-''4,MC7).     May  62.    52p.    2r-f,. 

DESCRIPTORS;  •Psvchometr  u  ,     l.xpt  rimenral    Uv.  i 
•Statistical  analysis,    ,Mode!  rest-^.    Reliability,    N.1ar:;\ 
algebra 


BIOLOGICAL  SCIENCES 

BNl.-5i5ft       SI.  60 

Hr   -'k.h.i-. -T   \aM-.:-.il  I  ab.  ,   U|pCaa.    N'     ^' 
A   .Si  BIf     'MVH   CX;M1'AKIS0N  OP  A.MLK1CA.\   AND 
GREEK    Mi:)lCAL   EDLICATION,   by  George  C.   c:otzia.- 
(1961)  13p. 


Anatomy  and  Physiology 

AD-Jtt   Ait        Si.  00 

.Artnv  \iedic.i!   R-x  ar    '•  l.^ib.      Fort  Knox,    K\. 
1  Vl.)LNc:h    FOR    Ai>CL.S;M.NG    FIBLRS    l\     V}\\-    F"iRAM- 
DA:     TRACT  OF   THE  CAT,    by  Hcnr\   I  .    Kit^el.    R- pt 
on  Neural  and  Endoctorine  Respt^nses  to  hiu;  t  imiuntai 
Variables.     1  Sep  61     I6p.    l"  refs.    Rept.   no,    so^;. 

DESCRIPTORS:  'Brain,    •Nerves,   Electrical  properties 
Measurement,   Tests,   •Electroencephalography,    l-x- 
perimental  data. 

In  chronic  cerveau  isol^  preparations  in  whu  f.  the  tvisi, 
pe-dunculi  was  the  only  collection  of  fibers  connecting  t.'x 
two  brain  parts,   it  was  found  possible  to  cmhi.   short 
lasting  BEG  activation.     Thesi    results  confirm   recen- 
anatomical  findings  which  indicate  that  thert.  are  ascinj- 
ing  fibers  coursing  with  the  pyramidal  tracts.     (Auttior) 

AD- 280   607    Si.  10 

Civil  Aeromedical  Research  !r-sv  ,   Mk],hinTii  Guv 

Okla. 
PREDICTION  OF   ENERGY  COST  OF   TRFADMII  I. 
WORK,    by  P.    F.    lampief ro  and  R  i!ph  F  .    G.iK!nian 
(Army  Research  Inst,   of  FnvirontTi'  rr al  M- Jicine). 
Apr  62,   6p.    ^  refs.   Rept.   no,  62-S;  N  \^  \   NhJ    ll^^>^. 

DESCRIPTORS:    •Physical  fitnes.s,    F  nergv.   Consumpnon, 
•B<^K  weight,  Body  fats,   Age  factors. 

The  relative  contributions  of  rate  of  pr  vgr-  ,,i,,n  (1 .  "^  •  > 
4.  0  mph),   grade  (4  to  9^^,).   and  load  (10  to  V  K^;).   ri>  -he 
total  energy  cost  of  treadmill  work  were  dcri  r  mined. 
The  data  obtained  were  integrated  griphicallv  wirh  some 
of  the  available  energy  cost  d.i-  i  i;^  -^e  ir-  r.r.ire.    A 
'isff'jl  graph  IS  provided  for  (.  >tini  i-rv  •  n*  rc'>  expt-ndi 
■  .'    .    h  was  tentatively  conclude  v-    •  r  •  .;   ^r  Kle  walking 
•■  r  the  ranges  studies,    the  ener,;,  >    ■-•  pt  ■   jnir  weight 
Ks  essentially  the  same  whether  rht   weight  i-  of  the  IxxJv 
or  the  load.  The  data  are  useful  in  that  a  correlation  Ix 
tween  the  diverse  literature  r^  pir'-  on  t.  aJinill  studu - 
using  different  speeds  and  I't<i  !-,  i-,  made  fea-^ible. 
(Author) 
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Hunian  Fvnknneerink;  I^ibs.  ,    Myrk-en  Proving  (^n'>unJ, 
Md. 

.\  Mi-;iH(iii  i  OH  im-:  siviiy  m-   hkahing  loss 

A\n    Ht:rn\'r.H\    IN    RHf-;si  S  MONK  I-INS,    b\   Paul 
Mirt:-;,   I'lfin].    K^tntvi,    m  :  H  i^;*'  W.    G.ite>.    Apr  6J, 
<2p.    '^  refs.    Technic.i!  -ru't'iM.    li    hj. 


OeSCRIPTORS:    •Sensory  perception,   •Auditory 
perception,   t\;afness,  Test  methods,   •Audiometry, 
v)unJ  generators,   Earphones,   •Primates,  Behavior, 
•\jJitorv  acuity,   Noi.se.  . 

»  -netlKvl  IS  described  for  the  rapid  and  reliable  meas- 
.r-jmcnt  of  the  Rhesus  monkey's  auditory  acuity.    This 
-ic[*xv!  proved  suitable  for  determining  the  animal's 
firink;  loss  and  subsequent  recovery.    Two  important 
•a.tors  of  the  method  were:   (1)  the  controlled  presen- 
•i:;:in  of  the  pure  tone  stimulus  through  earphones  which 
■  r:'  affixed  to  the  animal  by  means  of  a  newly  developed 
piine  holding  device,   and  (2)  ttx'  provision  for  obtaining 
:  JearU  defined  indicator  response.    The  method  was 
.■v.ir..ated  m  terms  of  the  exposure  of  a  monkey  to  one 
:■..-  generated  noise  impulse.    Postexposure  audiograms 
»..:e  obtained  rapidlv  and  wittwut  difficult\.    (Author) 


v^  J^^  sT    SI.  b*1 


A  specific,  sensitive,  and  accurate  method  for  the 
chemical  determination  of  histamine  Is  described.   Also 
included  is  a  method  for  the  removal  of  materials  which 
might  interfere  with  the  determination  procedure. 
Apparatus  and  methods  for  the  observation  of  the  time 
course  of  release  of  histamine  from  isolated  tissues 
undergoing  anaphylaxis  are  discussed.    Experiments  are 
described  which  show  there  is  a  relationship  between  the 
buUc  phase  concentration  of  antibody  and  the  amount  of 
antibody  bound  to  in  vitro  sensitized  heart  tissues,  and 
that  the  degree  of  sensitization,  as  measured  by  hista- 
mine release,  is  a  function  of  the  bulk  phase 
concentration.   (Author) 

Radiobiology 


/-'^ 
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Sav.il  Sc.'iixil  of  .-Xviation  Medicine,  Pensacola,   Fla. 
--VMArU)N  T01.[-:RANCH  criteria   in  SPACE 
iPf-RATlONS,   by  Hertiiann  J.  Schaefer.    Research  rept. 

vpM,    l^p.    11  refs.  Pmj.   MR(K)S.  i:MCX)2,   rept. 

I 

•tuSi'Riri  I  )RS     •Radiation  tolerance,   Space  environ- 
-x-:ital  conditions,  Solar  atmosptx.'re,    'Space  flight, 
'oa-^ima  rays,    Meas  irement,    l>)se  rate,   Man, 
■.>iSratorv  animals,  Survival,  Safety,   'Radiation 
injuries,  Probabilitv,   lixpe-n mental  i.lata,   'Radiobiology, 
^r«ce  medicine,    'X    rays.    Radiation  effects. 

Animal  .lata  of  ttx-  literature  pertinent  to  the  problem 
are  reviewed.    Thev  .-.how  that  equal  doses  administerec 
i:  I'^Aer  .kise  rates  or  in  a  fractionated  fashion  produce 
3»rTialler  ,Kute  injury.    A  realistic  description  of  the 
exposure  status  of  a  pjrson,   therefore,   requires 
distnction  tx'tween  accumulated  gross  exposure  and 
acfaal  net  injurv  at  anv  one  time.    If  a  maximum  per- 
missible net  iniurv  is  agreed  on,   a  fime  scale  of  in- 
rvasinc  gros.--  exposure  could  be  establistx?d  if  reliable 
iiM    ni  the  recovery  mechanism  for  man  are  available. 
:•  ;-  s'lowTi  tlvu  the  latter  prerequisite  is  not  very  satis - 
ovt  inlv  fulfilled.    A  verv  compreliensive  study  with  th? 
«!X'cm1  objective  of  arriving  at  the  best  balanced  extra- 
:^'lation  to  man  has  been  conducted  by  Blair,    He  suggests 
i  factor  of  10  per  cent  for  the  nonrecovcrable  injury  and 
!  recovery  half  time  of  25  days  for  man.    The  impli- 
.ations  of  Blair's  model  for  tiie  total  permissible  gross 
■xpfisiire  as  a  function  of  time  are  analyzed  for  a  max- 
'Tijm  net  injury  of  ,H0  rem.    For  time  intervals  of  months 
r  vears  the  additional  exposure  allowance  is  substantial 
ir.>i  approaclK'S  72t)  rem  asymptotically.    The  short- 
-■■irnir.gs  of  this  rrKxJel  and  the  areas  in  which  additional 
^Jt,i  are  neede'd  are  piinted  out.    (.Autltor) 


M^  2h()  62^    S4.  60 


Stanford  U.  ,    tlalif. 
INVESTIGATIONS  ON  THE   ESTIMATION  OF    HISTA - 
^-nSK  IN  CARDIAC   ANAPFft'LAXIS,   by  Gerald  G.   Vurek 
in^:!  Ge<:)rge  A.   Feigen.    Annual  interim  progress  rept. 
.'^M-N62,   on  Contract  (Nojnr    22S(46).   Apr  62,   46p. 
^  refs. 

I 
>:SCR!PTORS-    'Anaphylaxis,   'Heart,  Tissues 
(Biologv),   'Flistamine,   Determination,  Antibodies, 
AJsorprion,  Sensitization,   Biochemistry. 


TID- 16457      $1.25 

Atomic  Energy  O^mmission.  Div.  of  Biology  and 

Medicine,  Washington,   D.  C. 
GAMMA   RAY  EXPOSURE  DOSE  TO  NON- URBAN 
POPULATIONS  FROM  THE  SURFACE  DEPOSITION  OF 
NUCLEAR   TE^  FALLOUT,   by  H.   A.   Knapp.  1  July  62, 
53p.    24  refs. 


UCRL- 10211       $3.00 

Lawrence  Radiation  Lab.,   U.  of  California,  Berkeley. 
BIOLOGY  AND  MEDICINE,   ed.  by  John  H.  Lawrence. 
Semiannual  rept..   Spring  1962,   on  Contract  W-7405- 
eng-48.  June62,  198p.  41  refs.  NASA  N62-(17427- 17430) 


NTO-2759      $3.50 

New  Jersey  State  Dept.   of  Health,  West  Orange. 
urn  EPIDEMIOLOGICAL  FOLLOW-UP  OF  THE  NEW 
JERSEY  RADIUM  DIAL  PAINTERS.   Progress  rept.  to 
31  Jan  62  on  Contract  AT(30-1)-2181.   Aug  62,    248p. 

ORlNS-41       $1.50 

Oak  Ridge  Inst,   of  Nuclear  Studies,  Tenn. 
MEDICAL  DIVISION  RESEARCH  REPORT  FOR  1961, 
on  Contract  AT(40-l)-GEN-33.   [1962]  57p.   30  refs. 


NYO-10152       $10.10 

Sloan-Kettering  Inst,  for  Cancer  Research,  New  York. 
BIOLOGICAL  EFFECTS  OF   RADIATION,    AND  RE- 
LATED BIOCHEMICAL  AND  PHYSICAL  STUDIES,  by 
Frank  L.  Horsfall,  Jr.  Summary  progress  rept. 
1  July  60-31  Oct  61,  on  Contract  AT(30-1)-910. 
31  Jan  62,    I24p.   350  refs. 


CHEMISTRY 


OTS  SB -506         $0.  10 

Office  of  Technical  Services,   Dept.  of  Commerce, 

Washington,  D.  C. 

ORGANIC  CATALYSTS.    PART  II:    AROMATIC  COM- 
POUNDS AND  GENERAL  CONCEPTS  AND  THEORY. 
Aug  62,   I3p.   180  refs.  OTS  Selective  Bibliography 
SB -506. 
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DESCRIPTORS:    •BiblUigraphv,   Organic  ComfX)unds. 
•Catalysts,    Theory,    Hvdrogfnarlon,    [X-hvdrokitn.r  imi, 
Desulfurization,  Svnrhtsis,    Pr-parrton,  FU-drW vsi-,, 
Rfaction  klnt'tics,    Mt)lt.culdr   ass(icia'ii>n,    i  ^xkLi'i ti, 
Rfduction,    Dfhvdration,  Hal<>>jina'ion,    Nrril'  -,    P'':rifi 
canon.   Condensation,  srris'Kal  anaU-^i-,,    U.jgtm."ration, 
Chemical  bonus. 

Lists  180  domestic  and  foreign  rvftrfnces  <>n  nt^janic 
catalysts  added  ti)  rhe  OTS  collec'ion  Jumti  'hr  peruxl 
19*^9  to  August   [9bl.    Incljdt-.  •^vpor'',  ; )n  h'.xlrogenation, 

Jehvdrogenatlon,    svnfh<-sM    ini!  prrpar  j'k  >ns,  ttvdrolv -^is 
'<ineric3,    molecular  rt  ir r.mk:-  tiv  n^ ^,    .ltmt.''hvl ar ion, 
oxidation,    reducMon,    Jt  hvairiric'i,    pi.i'f  Tmnk;,     ilkyla- 
non,   halogenation,   desulphuri/a'ion,    1  -^i- >_U  1  (rafts 
reactions,    nitriles,    rtfininii,  imma' i/ r  i  in,  mechanism-, 
cvclizatior,    condensatinn,     illci 'xv  Li'ion,    N>rv!     nt.'rgv, 
struc'ural  and  energenc  fic ts,    s'vr'-x  ^  hn  mu  il 
studies,    theory  of  rtMCM'>n  •  I'v^,    -^mm-mciI  tti'  'hi »'.-, 
electron  bond,    regenerricn    )fcaMlvs'-,    t-n.!    irhtr-. 
(Author) 


Analytical  Chemistry 

TID-70l5(suppl.4)       S  ^. '^ 

Atomic  Energy  C'ominissiiU!     [)iv.     if  I  echrucal  Infor- 
mation Extensn)n,   Oak.  KiJge,     I  c:.:; 

OAK   RIDGE   NATION/M.   I.ABOFLMORV   \L\>r[  R 

ANALYTICAL    NUM'AL     ].i:-.e  ^J,    Ui<p 

HW-SA-*i=)       SI.  Ill 

Hanford  Atomic  Prcxluets  C^peration,    Ru  hi.-irii;     '^' -i<^ . 
APPLICATIONS  OF   CONTROLLL:)   P(  )  11  \  H  M     <  OI    - 
IIJMETRY,    bv  W.   L.   [)elvin  and  I..    R.    IXincan.     Rcpt. 
on  Contract  AT(4S-1)-1  VM).     2'-  Mav  t<2     Hp.   ,3  refs. 

LA[X;-519H       Sl.exi 

LoH  Alamos  ScientifK   Lab.  .    N.    Me.x 
APPl.ICATIONS  OF   ,X-R„\V   ABSORmoN   F-DGB 
ANALYSIS,    by  E     A     Haklcila  and  C.    K     'A.irL'rb-r\ 
22  Aug  62,    17p     12  refs. 

DP-"S4       $0.50 

Savannah  River  l^b.  ,    .Aiken,    S.   C. 
ALTOMATIC   ANALYSIS  OF    MOIST   HELL  A!    L\    NU- 
CLEAR   REACTORS,   bv  Oavul  L.    Wesr.    Ke[v.     .n 
Contract  AT(07-2)-l.    Aj>i  ^2,    ISp.    Jref^. 

DP-"5l       $0.50 

Savannah  River  l^b.  ,    .A; ken,    S.    C. 
NORMALIZING  GA.MMA   SPEC  FRA   FOR   DATA  PROC- 
ESSING,   by  Robert  F.    (Xerrjia.i.     Rept.    .)r,  (  .uura^t 
AT(07-2)-l.    Aug  62.   9p.     12  :ef.. 

Y-1398       $3.00 

L'nion  Carbide  Nuclear  C'l   ,   Oak  RiJge,  T'.-r.n 
IONIC   EQUILIBRIA    AND  ANION   EXC:HA.NGh    OF 
L'RANYL  SUIJ="ATE   SOLl'IlONS,    h\   P.    E     Stein. 
Rept.   on  Contract  W   74<)5-en^-2^.    ^  [..n--  f-J,    J(i4: 


Physicol  Chemistry 


li   41 


$2.50 


Ames  I. .lb.,    I>iwa  Sf.itc  I',    .if  S^  icnue  and  Tech. 
S<'SU-.    IMf.RMonVNA.MlC   PROPER  LIES  Of-    A(,)LEOrS 
KARI-.    l-.AK  ni    (  HLORim-:    SOLITIONS.    b\   Uivid 
.•\:idr  e'A   (   sc^ka  anJ  l-raiik  M.    Sped.hr.>;.     Rept.    on 
Contr.iv:    ,S  ~4<iS-eng-82.    Aug  61,    14  Ip.    ^1   :efs. 


n:)- 


10 


.^rgonne  National  L.i;  .      111. 
1- RAi'ni  ISA  riON    (If-    CASl-Ol'^    '•RANII'M    AND  CRA- 
NllAI    M<  '\(  ^:    l.Min'.    \1     ft(-;A  I  (vl)  MKl- ACf-;S,    b\ 


E.    [U  .;.:  I  .It!  :    i;;  :   K. 


I  (»  )  r :;       [  X'v   ^( ' 


TlD-1669  3       $.5.60 

*l:  j:.'']:v    \ational  I  -i:        111. 
r-i     I   (  K  iK.MSM'K -S    <-|i!MISrRV    ( 'F     ^.'    TRANSj- 
riuN    MLIAL   lUNS    IN    FlMl)   SALT  SUM -nONS,     tA- 
Dieter  M.  Gruen  and  Robir '  L.   McBeth.     Jaii>   62,    V>p. 
48  refs. 


ANL-65-^       SI.  2s 

Argonne  \  it ;  <v..i.   [  .ib   ,    I! !. 
SLRFACl-.    liiNl/AlItiN    MFlTiCP   i '1     I  U-,  M-.C    I'lNc; 
HALih.;1-:N    BI.ARINc    r,Asl-..s,    b.   Iki.:-.   A.    Sctiultz. 
Rept.    or.  r  •»  ■ :  u  •    A     -1     1 1 '•'J    Lnig-38.    Juh  ^2,    SOp. 
7  refs.     NASA  Nf^    I  ---^2^. 


B.St    Ri    ^sl.       $1.00 

B..:ea,.    -I  Mincv,    '.V.iNhm^.  .n,    !").    C. 
PROBl   [-.MS    IN    K[-c  UVi-.RlNC,     Hil-.RMAi     ENERGY 
I  KiA'    \1(M    !  f-;N    ^A!    I\    b'.    I.     \.    !iei-.::c,   R.   A.   Rennet 
and  I  >{;:er  ■> .     i -^i  1 ,     M>\:\     ^  iel>. 


GA-2sl2       $L(MJ 

General  .Atomic  Di'. .  ,   Ceriera!  I>vnamics  Corp., 
San  I>iey...    Calif. 
n\l:   men    1  E.MPERA  11  Rh   (Hl-AUSLRV   OP    FIS 
SION    PROIM  c    1     i:i  F:.MFNIS,    bv   :   .    Mertc^l,  W.  E.  Bell, 
and  J.    D.    Hale,     s..;-  ::  ,i:  .    :ept.    t-r    1    A-ig  N  I-  U  July  61, 
on  Contract  A  I  (1)4    ^)lt'4.    2'JA..k;^L    '^^p-    I'^tets. 


^:)-2^    :~^      5io.  50 

« 
Institute  of  Polymer  Research,   Polytechnic  Inst,  of 
Brooklyn.  N.  Y. 

PH()rORl  •HCiNr;    ;)%!•    S\Sri-MS,     bv   C.  :  iia  Oster. 
Firiai  rept.     1    \p:    -■•       1   S'.ii   ^l,     i",  Priiuct   "Sun". 
Contract    \}      r'<^(  i4)  <(ih>.      I.ui'    M      1  '~p.    "'^   refs. 

Dl-SCRirrOR.^:   'Dv  -     A.ruliius,     Xniiiiu-.     Dua/ines. 
•Pht)tochemi--t  r  •,     1'hotix.ti'niu  ai  ;-.  .utions     Reduction, 
Electric  potentnl.    PriKliu  ;  n  in ,    .Mt   i-^ureMHiit,    Reagents. 
.■\>corbic  av.  id,    Fhiouna,    CvsUiiv      l-.th.v  IciK^linitui 
tetracetates.    .\niines,   Ethanols,   Solar  rnt  rg\. 

Included  in  the  r-^jxirt  are: 

Photoreduction  of  acndine  dyes,   pub.    mt'i-    |;il.  of  the 
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.American  Chemical  Society  81:  1  357-1:36.3,    1959 
i^^itxiflavin  a.'-  an  electron  donoi    in  photochemicaJ  re- 
Kuons,   put',    m  thL    Inl.   of  tht   .American  (Chemical 
NK-iety  83:1^6S-l^-l      1^1 

in.2"^5  =;61        SI.  60 

\,  ;-•-,  ( ■tieniKal  I  .lb.  ,    r     .if  Illinois,    Crbiina 
;.;  ji'iKCN   CorPl  INC.  Ol-    PROTONS   IN   S1H2  GROl'l^ 
^NP  IN   W  lil    b\   I     C.    s^hiJ^  and  H     S.    CiUto\A.'sk\. 
Technuai  rept.    n.'     45onContiac'  Nmir- IS  34(13). 
27CX:t  61,    Up.    2^  lefs. 

DESCRirrORS:    •Silane-^,    Halopen  compounds,   *Water, 
.(-jierr-iKal  Umd-.    Atnniu  orbitals,    Electron;,,  ♦Protons 

The  valence  Ixndi  inethiKl  tor  calculating  spin-spin  in- 
teractions ha.-  Iv-ri:  :..-evi  til  nbtain  the  a  electron  con- 
tribution to  the  pri  itnn-priiion  coupling  .  onstant  m  S1H2 
griHip"-  a-  a  fui-v  'U'li  of  -tic  bond  angle,   and  in  H2O  at  a 
fixi.\i  N'iid  .ir.gle  "f  Kt^"      rb<.'  calculations  indicate  that 
\,.H    .-  negative  m  tlie  lialosilanes  and  ["Kisuive  in  1120 
:>.c  di.sagreeiiient  iK'tween  calculated  and  experimental 
.aljes  1^  largL'r  'han  lus  tx-en  observed  so  far  in  Ql2 
~\^'i'i'i-,  and.  ^ome  sort  of  substituent  effect  is  indicated 
.:■  .tviMv  1:-.  'J'.e  wuurc  'if  .1    //-electron  contribution. 
c\..:;-;) 


^n-280  824 


h(  I 


>tanle\ -rb.- ';-ip-'':'  '  >'!'   •    C"l-i"ibia  L.  .    Nevv  York. 

">ii-  riFii'i  I 'I-  nis.soi  A'Ei)  spri-:ading  solvent 

\  MPNOl  AYl-R    PRl-;sSrKl     ANI^  WALliR   EVAPORA 
,1UN   KESlSl  .NNCl-..    !n  I.    H     Miller  and  L     Nanis. 
Rept.  on  Contra.'  N.  inr-266<(^)      ^  Ma\  f>2,    39p. 
17  refs. 


DESCRirrcb^ 


I 

•,er;ti'X.l\-!ianuc.-,   *Phase  stui.be- 


NASA  N62- 16401     $2,60 

National  Severe  Storms  Project,  Kansas  City,   Mo. 
SOME  MEASURED  CHARACTERISTICS  OF  SEVERE 
.STORM  TURBLFLENCE,  by  Roy  Steiner  and  Richard  H. 
Rh\Tic  (Langley  ReaearcVi  Center).  July  62,    21  p.  4  refs. 
NSSP  rept.   no.    10. 

Ai:)-2S()  159       $4.60 

Armv  Transportation  f3oard.   Fort  Eustis,   Va. 
ENVTRONMENTAL  OPERATION.     TOPO   ANTARCTICA, 
1962.     May  62.    42p.    Rept.   no.   TCB-61 -066-EO. 

DESCRIPTORS:  'Antarctic  regions,    •Geological  survey. 
Mapping.   *Transportation.   *Helicopters,  Maintenance 
Logistics.   Personnel.   Survival. 

TOPO  ANTARCTICA  was  an  aviation  project  in  which  a 
task  detachment  of  the  U.  S.   Army  Transportation 
Board,   using  two  HU-IB  Iroquois  helicopters,  provided 
support  for  a  large  scale  topographic  mapping  survey 
conducted  by  the  U.   S.   Geological  Survey  and  the  Na- 
tional Science  Foundation  on  the  Antarctic  Continent. 
Control  points  were  established  during  the  1510  mile 
aerial  traverse  which  will  enable  cartographers  to 
accurately  chart  over  100.000  square  miles  of  pre- 
viously unmapped  Antarctic  terrain.     (Author) 

NASA   N62- 16380      $2.60 

Jet  Propulsion  Lab.  ,   Calif.  Inst,  of  Tech.  ,   Pasadena. 
DISPERSION  OF  LONG -PERIOD  LOVE  WAVES  IN  A 
SPHERICAL  EARTH,  by  Robert  L.  Kovach  and  Don  L. 
Anderson.    Rept.  on  Contract  NAS7-1{X)  and  NASw-81. 
.30  Aug  62,   25p.   33  refs.  Technical  rept.   no.    32-330; 
Prepared  in  cooperation  with  Seismological  Lab.  ,   Calif. 
Inst,   of  Tech. 


•Thin  t:;- 
Rcsist.i: 


( >rga:M. 
Piff^i-Mn 


olvent^ 
\'apor' 


Water,    lA'aporation, 


The  effect  of  spreading  solvents  and  contaminants  on  the 
pressure  and  the  evaporation  retardation  properties  of 
spread  monolaveis  is  considered  in  temis  of  a  thennii- 
dvnamic  efjuilibruini  Ixuween  a  one  riiolecule  thick  inter- 
face p.irlv  .Vcupieci  by  the  spread  monolayer  and  the 
adjace.n-  laver  i;i  either  the  aqueous  or  vap<ir  phases. 
The  therm. 'dvnainic  (reatnieiit  pernuts  the  relation  of 
penetrating  solvent  or  c>>ntaininant  concentration  m  the 
layer>  aduKent  •Fa'  nionolayi-r  to  an  asscviated  surface 
conceiT  r.c  1.1-1  .ind  .:k  reiiient  m  surface  pressure.   .-Xnaly 
sis  of  l:'eiati:re  .lata  .-n  the  resistance  of  monolayers  to 
evaporatio:i  --uggcst-  tlut  jx'netrating  solvents  or  con- 
taminant.-, reduce  t!ie  resistance  of  tlie  monolayer  by 
breaking  up  -Fie  aggregates  formed  through  cohesional 
forces  in  "he  p.n  i.-  nior.olaver^. 


EARTH   SCIENCES 


HMF-;   4SW(t.v    )       So.  75 


Atomu  l-;neig\  tlnmmissicm .    Div,   ot  Raw 

Mateii.il-,    Washington,    D.   C 
HFCONNAISSANCI-:    FOR    I'RANIIAI    IN   THE    COPIAPC^) 
■•■HF:A.   PR()ViNC:ii   OF   A'TAC^AMA,  CIHILE,   by 

'•'••111.!;,;  .\  .   Rowl"-,    Paul  H     Knov^  les  and  others 

j  .p.i,'  ^2,    V)p.    19  refs     (Prepiired  m  cixiperation  with 

I:>tit  it.i  dc  Invofigaciones  CeoUigicas,   Santiago 

(Chile)) 


Oceanography 


AD-2-:'9  941        $2.60 

Fisheries  Instrumentation  Lab.  ,   Houghton,   Wash. 
RESEARCH  IN   MARINE  SCIENCE  IN  CONNECTION 
WITH   BUOY   INSTRUMENTATION.    Technical  rept. 
1  Apr  60-31  Mar  61,  on  Contract  Nonr-34-60.     [1961] 
2lp.   8  refs. 

i:)ESCRlPTORS:  Scientific  research,   Marine  biology, 
*(3ceanography,   'Instrumentation,   'Buoys,   Flow- 
meters,  Depth  indicators.  Turbulence,   Pressure,   Re- 
cording devices,  Telemeter  systems,   Fishes,   Reac- 
tion time,  Time  interval  counters.  Markers,  Salinom- 
eters,   Airborne,    Radiometers,  Calibration,   Aquatic 
animals.   Pimps,   Ultrasonic  equipment,   Generators, 
Crustacea.  Counting  methods. 

Contents: 

The  "sphere" 

The  "egg" 

Oceanographic  telemetry 

Fish-rcaction  timer 

Coatings  for  radioactive  sources 

ONR  conference  on  fleet  instrumentation 

Norwegian  buoy  investigation 

Towed  salinometer 

Calibration  of  airborne  radiometer 


Plankton  pump 
Rectifier -pulstT 
Sonic  fish  tag 
Shrimp  counter 
Plankton  sampler 


a;v2>«)   324     $4.6<i 

Marine  Lab.,    L.   of  Midii-..,   i.\>t  d\  C.Abic^,    F- ui. 
A    PROGRAM   FOR   ALTOM-MU      rhMPERAIlKh    AND 
DEPTH  CALCULAHOSS  ON    IHH   IBM  fe5<)  OOMPri  KK 
bv  Donald  T.    Eger.    Repc.    on  CVHUract  Sonr    -*4<K"0. 
Feb  62,    48p.    brefs.     Kept-    'i"-   ^^    *•■  Ml  .^-'''^^• 

DESCRIPTORS:  •CX:ean<j)graphical  data,    I  eriiperatare, 
Depth  finding,    Automatic,    Pnxessing,    •Dijiitai  ^nm- 
P'iters,    Computers.    •Pr-)v^t  anirTKn^    Water  Jepch  indi- 
cators,   Depth  indicators,     riiertnometer s. 

The  first  major  step  in  pr  cessmg  oceam vrapm^   Ja'a 
is  [1)  determine  the  correct  water  tempt-rat^ire  and  -he 
correct  depth  at  which  the  observations  vvere  r;iade.    ITie 
various  thermometer  correvtion  factors  and  :rie  ^alt,. 
lations  required  to  determine  the  corrcvt  :er;ip<.'rat  .res 
and  depths  have  heretofore  been  applied  ro  ihv    -t  .^inai 
thermometer  readings  with  the  aid  ><  a  desk  ^aU  .lat  >: 
or  a  special  oceanographic  -.iide  rule.    I"he  following 
program  is  designed  to  perform  automatically  all    4  :.^e 
functions  necessary  for  rapid  and  accurate  -L-iTifx-rature, 
thermometric  depth  and  w;re  anjile  deptl^.  ^aU  jlatiiins. 


AD- 266  iO^       S4.60 

[Naval  Oceanographic  Office]  Washingron     D.   ('. 
T>fE  OCCURRENCE    AND    VTI>CX-IT>'    [MSTRIRi  TlcN 
OF   SHORT-TERM   INTERNAL   TEMPERA  PR!     V^K- 
lATlONS   NEAR  TEX.VS    TOWER    NO.     4      hv    K".  D. 
Gaul.     May  61,    46p.    l^r-f-.     T-v^nu  i.  *^ept.    rR-lO": 
■ASWEPS    rept.    no.    1. 


DFSCRIPTORS:  'PeruMu    variation- 


ndt.  r  water. 


•Ocean  waves     Temperature.    Vek>cir\     Atlantic  Ocean, 
Oceanographical  data    CX-^an  current-^.   Temperature 
perception,    Frequence. 

This  report  describes  a  •<tudA  of  the  occurrenc-      sped 
and  direction  of  shoit-term  changes  in  water   u  rnpeia- 
ture  near  Texas  Tower   No.    4    )ff  New  Y.irn.     Measure- 
ments made  during  two-week  peruKls  in  'rit    f.ii.    'f   W^^^ 
and  the  spring  of  l^U  reveal  common  .x^  urreni.e'*  of 
internal  solitary  wave  forms  indicated  bv  remperatur- 
changes  at  fixed  levels  of  srveral  degrees  ^entigra,l< 
within  3everal-minute  intervals.     Internal  temperatL,r e 
wave  forms  observed  in  both  sea.sons  were  tvpically 
moving  onshore  at  speeds  ranging  from  0.  ">  to  1.  W 
krKJt.s.     Comparison  of  observed  speeds  with  value^^  ^ai 
culated  from  internal  sKilitarv  wave  theor  v  exhibit>  rea 
3t)nable  agreement  considering  the  limitati>)n-.    if  the 
field  experimental  ohase  of  the  studv      (Author  ) 


AD-262  8a3     ii^r--^ 

Sedimentological  Research  L^b.      Florida  State  L  .  . 

Tallahassee. 
THE  HYDROCRAPVrr-   OF   APALACHICOL.A   .^ND 
FLORIDA   BAYS,    FLORIDA      bv  M.   G.    Gocxiell  and 
D.   S.   Gorsline.     [>ata  rept.   on  Clontract  Nonr -^M'^iO"). 
Aug  61,    i22p.     Contribution  no,    1. 


DESCRlPrORS    •Hvdtographic  surveying,    •fUdrology. 
Sedinu  Mtarion  ,    GeologK  al  surv<.\     Harbors,    'Ocean 
bottom,   Oceanographu.il  data.   Collecting  niethodtj. 
Florida  straits.   Gulf    'f  M>  xico. 

The  study  is  to  inv  -tij^.H'     i;i>!  iompare  ttie  hsdrol(.>g\ 
and  marine  geolo>jv    it  ti,e  lkU>-  in    ir  k o   to  show  the  ef- 
fects of  hydrt>log\  on  setlimentat  lor,  And  tt.e  iiiret  rela- 
tionships berwecn  s.  dinient.ition  .in>'.  txittoni  nioiphologv' 
on  the  water  mouon  AnA  <  XLtiang-'  wit.hni  tht    tuvs. 
Florida  and  Apala*.  huoLi  [Vi\s  w  •        'lo-^v  ii  lK.cause  of 
their  radii-allv  differeiii  •-.    '.oiRiit-    iik:  s-dinarit.ir  v  pat- 
terns.   This  report  covers  the  hydrographic  data  col- 
lected during  the  fir-^t  \t  ir's  work.     Since  svnoptic 
water  data  of  this  t>[x    ire  relativeh   lar-      tht    investiga- 
tors have  reproduced  the  complete  tabulatt\i    ibser  va 
tions  for  those  biologists     geologists,    and  hvdrographers 
interested  in  shallow     *ar    i     k  l  .mograph.v . 


a:"*  -:-<<i  4:^    $2.60 


Chemical  Engineering 


Aashi:-.^t 


v-a::le. 


Kh((aERV   OV    DKll-  I    BCrrTLES  RELEASED  IN  THE 
SOLTHEA.SIEKN   CH:  KCHl    SEA   AND  NOK'niERN 
BERING    SEA,    b\   R..hardH.    I- ier:..n,.;  and  Diane 
Hevyar'v.     lechmcal  .efH.    no.    70  i-i    BriwT.  BearCru.se 
J^•^,    ^t  ]  ..\    2sAi.;N',    ciontracts  A  I    4='    1    S4()  and 
\.,t':    4"(1    1.     leb^2,    22p.     n  refs.    Ref.    M62^. 

DESCKiriiiRN    1  ..ea:,.v: -ift:'.,    •Ch  .k^i; :   Sea, 
•Bering  Sc'a,    'tiLea;.  c..;:eius,    (  K  eanogi  aphi^al  data. 

D^irmg  .Augus;   WNi,    a  :otal  of  lb=>i  drift  bottles  was 
release^;  .n  "die  norther  r.  Beii;;g  and  southeastern 
C'.'.  -x  ...*..   s,eas.    lX,r:nf;  i,)etober   and  .November    1^0,    2CC) 
a.!.;,'     ir-.ai   releases    Aer  c'  :;iade.    l*r:or    To 
1    ;X\  er:'.b«--r    1  ^<  i  a  ;  <al    it   12^  rei.o\er;es  was  t  eptirted 
frtxn  '.'e  releases  -.r.ddc  .r.  .^ug-.s!.    IX^ring  the  summer 
and  fail  Jt   WM,     ^4  additional  rLxo\er;es  were  repiirted, 
33  from  the  summer    stai.ons  and  one  from  the  fall  re- 
leases.    I"b.e  rt.\o\eries  confirm  the  jjeneral  northward 
tra;;s[>ir^  o|  water    .n  the  area.    Virt..ally   all  rcvoveroes 
aiodjj  !;.-,e  .^lask.aIl  voast    it  biKtles   releasexl  in  the 
(.'h..ktl;i  Sea  Aere  tr   k:;  stat.vins  loi^ated  near  the  coast. 
I>.r;n^   i^l   s.x  r<.x    'vcries  were  r  (.■ported  from  the 
L'S.sR,     'lie  tr    .ci  Wran^ei   Island  and  the  ociiers  from  the 
S.be-r  ..i::  ^  ■  'as: .    (,\jt.'ivii  ) 


l'^<    1^2    ^>i 


Ni 


W\)<i«,!s  Hole  (Ve.iniigraphic  Institution,    Mass 
KlBl  KXIRAPHV    OF    REPOR  LS.    l^M  .    Jan  62,    lip. 
4  1    r  •-•fs      Reference  no     M    41  . 

DESCRIPKtRS     •Bihliogr  iphv.   S^ientifu  reports. 

•(  K  t-Mrii  VI  ''fV^.  ■ 

I  he  repor's    nt     irr.ingL\i  ^hi  or.oLigically  with  an 
author    mvlex. 
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SCDC-s»^^      $j.  ^^l 

SKindia  Corp.,    .Mbuqueujue,    .N.    .Me.\. 
RiaiABIinV    ENCHNEERING:    A    NEW 

tiv  B«.Trurd  d-tle.    [l^M]  2Sp.    ~  refs. 


PROFESSION. 


n:i-ii4M     SI.  10 


;,»i-  .Mamo^,  ScKniific  I..ih.  ,    N.    Mex. 
..ABORATORY    COMPRISSED  GASES,    HANDLING  AND 

sIDRAC;!-,,     t'\    !:ili.-  L.    Stout,      s^.    ^  rcf^.      LAlX:-4S0h. 


MCA -14: 


SI. (X) 


M.illi:\  knx.!'  ( 'lieiiiical  Works     Weldon  .Spring,    Mo. 
rR(KT>iS   Di;\'i:LOPMiiN'r     (nianerly  progress  rept. 
Apr -June  fi2,    on  Contract  W  - 14- lC)8-eng-«.    1  Aug  62, 
4'^j\    P  refs. 
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?S    isl   4S()       S^.IXJ 


Bure.iu  ol  ^'.irds  antl  Do>..'ks.,    Washingtein,    D     C 
'.iRPIlNTRV   H.WDROOlc.    Engineered  Performance 
sr.irnLirds,   Public  Works  Maintenance     Sep  62,    342p 
SAVIXX:KS    P-T()2.(),    supersedes  NAVIXX^KS   P-702. 

tSCRIFTORS:    H.indl>Hik.s,    •0[K'rations  research, 
-:..:'d.ir.!s,    't'on-struction.    Time,   NUxion,    Flo^irs, 
str..aurt.'s,    Furniture.   Millink;  machines.    Roofs. 


^G  I  si  46(1       $2.  ~s 


Bureau  of  N'.irds  and  IVvKs,    Washington,   D.   C. 
^irirrrriNC;   nCMBINC   HANDBCX^K.      Engineered 
•    o  'r  :r..inv  I,   Standards,    Tuhlic  Works  Maintenance. 
k.  ^2.    I2^p.    NAVTXK'KS   P-"ll.t),    sup<.rsedes 
sU':xX"K;S   P-~1I  ot   luU   s^,    nv.    l  Mav6l. 

I 

LsCRirruRS;  H.mdUxiks.    •Plumbing,    •Maintenance 
Xis^»nni  1,     luiH  ,    Motion.    Standards,    •Pipe  fittings. 
Pipes.    Plunitung  fixture-     Uitriius     Water  sapplies. 
•••artrs,    ()[x  ration-  rtstar^ti. 

Contents:  I 

Devices-dirt  or  .Irip  piKkets,    trap^,    and  strainers; 
removi  .   ^  le.in     .md  re.nstal! 

Deviccs-L'xp.insi m  ,ind  slip  loint-:  instali,    rtmovL-,    re 
pack,   and  I  einstall 

Devices  -  r  cgulatv.irs  and  \alves;  clean,   adjust,   and  re- 
pack I 

3evices- r  eijiil.itors  .in.!  v.ilvfs;-  in'^talL    remove,   and 
reinst.ill 

Heating  I.  quipmt  lit  -  r.Kliators.    unit  hi-aters,   and  tanks; 
in'it.ili     tk\in.    soivK'.  ,   .1110  t  i.'Tiiovi. 

■".  jr.ints -t  1  r  ■  ,   ii.pl<ict.    s<.rvu<.',    .uidttst 

Insulation -pi;x    .mdtutings;  install 

Insulation -pi;x   miA  fittings,  1 1.  niovi. 

Miscellaneous 

Pipe-b^U  aiu;  spigot,  war-  r  or   -.wtr;  install  and  remove 

Pipe-cla\  cM   conciL-te,  install  and  remove 

Plp<.-oonoi   -t'.tl;  cut.    n.ini,   and  thread 

Pipe-iion,    steel.   o\   brass;  tlanged  loints;  install,    re- 
tnov(  .   .ind  reinstall 

"^iv    1  ■..;  fittings-thr  (.aded;  iron,    stei  1     or  brass;  in- 
stall,   r  •.  nio\'(.  ,    ,ind  i  ^install 

Pipe-tuhmg  (lo[iix  r  ),  ^  ut ,    iLarr.,    tlarr,    .ind  install 

Pipe-tubing  (copi>  t  ),  cut,    r(.'atii,    m-tall.    ,ind  solder 

Plumbing  tixtur  r--kis!ns  .md  -howi.  is;  install.    ri.move, 
ind  reinstall 


Plumbing  fixtures -toilets  and  urinals;  install,  remove, 
and  reinstall 


PB   181  461       $1.00 

Bureau  of  Yards  and  Docks,   Washington,  D.  C. 
WHARFBOILDING  FORMULAS.     Engineered  Perform- 
ance Standards,   Public  Works  Maintenance.     Jan  63, 
31p.     NAVDOCKS  P-715.  1,   supersedes  rept.  dated 
Feb  61,   PB   181  063. 

DESCRIPTORS:  •Piers,  Construction,  Standards, 
Marine  engineering.   Harbors,   Floating  docks.   Naval 
stxare  establishments,  Tools,    *Maintenance  equipment. 
Maintenance  tools,   *Machine  tools,  Military  require- 
ments.  Engineering. 

Contents: 

Pile  driving  operations 

Floating  crane  operations 

Wharf  building  tools  and  related  equipment 

Protective  caps  for  timber  piles 

Move  waterborne  heavy  equipment  and  material 

Move  skidrigged  pile  driver  on  work  site 

Electrical  and  Electronic  Engineering 

PB   162  556       $10.  .50 

Army  Signal  Radio  Propagation  Agency,   Fort 

Monmouth,    N.   J. 
ANALYSIS   AND  PREDICTION  OF  SKY-WAVE  FIELD 
INTENSITIES  IN  THE  HIGH   FREQL'ENCY   BAND,    by 
Paul  O.   Laitinen  and  George  W.   Havdon.     Revised 
Oct  62,    132p.    16  refs.     Technical  rept.  no.   9; 
RPU-203;  AD- 210  022. 

DESCRIPTORS:  Handbooks,   •Wave  transmission.   High 
frequency,   'Radio  communication  systems,   Analysis, 
•Ionospheric  propagation.   Absorption,    'Solar  disturb- 
ances.  Terrestrial  magnetism,   Periodic  variations. 
Radio  receivers.  Circuits,  Statistical  analysis.   Nomo- 
grams, Tables. 

The  purpose  of  this  report  is  to  present  an  engineering 
method  of  evaluating  sky-wave  field  intensities  in  the 
high  frequency  band  for  any  transmission  distance  up  to 
about  JS.OOO  kilometers.     Field  intensity  recordings 
were  statistically  analyzed  in  order  to  study  daytime  ab- 
sorption,  day-to-day  variations,  and  absolute  mag- 
nitudes.    Based  up)on  the  analysis,  a  proposed  prediction 
method  was  obtained  which  should  give  relatively  accu- 
rate sky-wave  field  intensities  for  the  frequencies  and 
distances  considered.    Succeeding  sections  show  the 
method  of  analysis  of  absorption,   the  method  of  analysis 
of  absolute  magnitudes,   the  method  of  analysis  of  day- 
to-day  variations,  the  proposed  field  intensity  predic- 
tion method,   and  summarizing  conclusions.     All  neces- 
sary equations  used  in  the  prediction  method  are  rep- 
resented in  nomograms. 

AD- 267  630     $1.  10 

Computatic»i  Center,   Mass.   Inst,  of  Tech. ,  Cambridge 
REAL-TIME,    TIME-SHARED  COMPUTER  PROJECT^ 
by  Philip  M.  Morse  and  Herbert  M.  Teager.  Quarterly 
progress  rept.  no.   4  on  Contract  Nonr- 1841(69). 
31  Oct  61,    8p.    DSR  <*8644. 
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DESCRIPTORS:  •Computers,    •Programming,    Matht- 
matical  computer  Jatd,    [X-^uii,   c>'nsrr  ..«.:..  in,    (V-"f'i" 
tion.    Training,    Mennirv    Jt.'\.^cs,    V  ic-n;  .f.^    :csL-a:^:;. 

n-irt--e  remoce  console,    ^.  iciplctc  ^-.r:  a  .ligital  plo(tet 
(f  ir  graphical    njtptu),    'vpcwritcr,     inJ   i  ,;raphical 
hand-Jrawn  input  Jevuc  arc  btuikJ  v.in>':   .>.'lx;,     Fo  COtl- 
:r  )1  Che  plcxters,    a  spe«.:a.    P'.r  ;>inc  ..i:  fxitci    is  being 
bi.ilt.    C)f  rhese  three    inir^,     >r.[\  "'c  --.ar.d  -  Jrawn  input 
Jev.^e  IS  still  in  piot  xvpc  Jl-s.^t'   »:k:  construction  Stage 


PH  16J  r>^      $i.f>() 

Migh-tnerg\   Fhvsu-<  Ixir. 

iwtSTiGA'nuN  UP   rut- 

ISC   MICKOWAVF   CAVir> 
'Kc-pt.    on  C'ontrai.t  NNnii  -J 
^^■pt.    no.    HH^'1.-2^J. 


M  iriford  V.  .  Calif. 
(  )f-    A    SI  PI-  KCOM)!  ( 
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DLSCKlFrUKS:   'Sufxr .    ind  -^  r  )r  ^     Mur.iWi.-v      'Civirv 
r-  -..niators.    Radiot f,  >i'itni  .      Hlectncal  properties, 

Kc  -.lit ant f.   SufX'i  conLliit  n  .if. . 

All  experimental  progr  ini  'la--  t^n- n  iMr'od  at  Stanford 
1,1  an  -.'ffort  to  t  la  i  il-.   ->•  'nu    p:   it  irti;^  ^  ■  incerning  the 
rf  behavior  ot  -<ufxr .   Ill  ;k  ti! -..      I"'-.,   first  step  in  this 
program  has  het.'n  to  mi    i^^.if  t:u    '    of    i  -  ip-'rconduct- 
ing  microwave  i.avi', ,      riof  tor  •in   i-v!  ,t  ij.  surfaces, 
with  particular  attention  tvmg  ;\ii.l  'o  ^.ivir;   tiehavior  at 
high  input  powi,  I    Itvv;-.       The  results    >t<ained  to  date 
iff  prcst^ntfd.     (Autrior  ) 
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.Saval  Eknler  and   T  ,.:  r  .nc  1  ,i!     ,    P^uKidelpf-.i  i,    Pi. 
t-:VAlX'ATION  OF-    Al "!  <  >M.\  IK  '    ML.I.I.Sc;   .WD   rU  ( ''A 
[XJWN   SYSTEM   FOK   C■V.\^s  A.M)  64   CXI  \F^'   I.T 
RECEIVER    AT    NHTIl  .    : -■   j      \     (.ira^^i  .ind  K     h 
Kaufman      18JLil>  61,    Sip     4  :    f-     Evaluation  rept.  , 
SFHT.  Proj.  T-  M6 

i)ES<::RIFTORS     'Aircraft  .ar^K■r■^,   titipults.  Boilers, 
Valves,    "Gas  valves,    •P-:c jniatu   .  iivt.--.,    •Control 
valves,    Shipborne,    C'onti.il,     Ic-.t-^,   Shock  resistance, 
V  ibracion. 

The  CVA-63  and  64  cutapult  rLvei.Lr   fii;    ikI  blowdown 
system  in  its  .NBTl.  full  s^alc  >et-up  A.l-^  ■.■.  ilaated  in 
terms  of  its  separate  components  and   i-.    m  inte»:r-il  •^%••^- 
tcin.    The  complete  svstern  ander  autoiTiatu  ^'•nii^'. 
demonstrated  the  flow  ca [-wibilitv  of  filling  the  re^ei.er 
from  720  to  1000  psi  in  22  second^s,   although  tJ;e:  e  ^.  i^ 
a  lag  of  aboLS  tvvci  seconds  plus  between  set  point  unit 
and  valve  opening  time      Receiver  pressure  ^ontri  .  up  tc 
full  range  of  1000  psig  wa^  demonstrated  -.ati^Iactor  i  Iv 
with  the  8"  fill  valve  but  ni<  with  the  6     blowdown   .  ilve. 
The  Taylor  automatic  controls  did  not  pa-,.>  sho<^k    md 
vibration  tests     The  Moore  svstem  did.    .X  -skillful 
opt-rator  with  the  manual  controls  can  approach,  the 
efficacy  of  the  automata'  control  hut  the  autom.itu     -p 
eration  is  considered  the  more  Jesirahle  t>e^a  .-,e    if 
ease  of  operation,   mor;,-  si.,-,cainev!  h,igh  level  -.leit  irrn- 
aaee,    less  wear  ihi  moving  p.irr->,    i^reiter   ^-c-nofrv.     if 


^. 


•am  and  time,    (.-\uthor) 
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Office  of  Technical  Services,   Dept.  of  C  'iniiH  re , 

Washington,  D.  C. 
SERVOMECHANISMS  .\ND  CONTROL   SYS  I  I  \ls. 
Aug  62,    2lp.   364  refs.  OTS  Selective  Bibliogt  .iph\ 

SB    4^J 

DESCRIPrORS;   •Biblioc:  ipr  .,    •  ^  rvomechani  ,m->, 
•Control  systems,   Remo»e  control  systems,   ssnch!    -, 
Automatic  pilots.   Computers. 

This  bibliography  lists  364  reports  and  tran-la'ion<  n 
servomechanisms,  servo  systems,  control  .>'.>' em ^, 
automatic  pilots  arxl  synchros.  Computer  contiol,  Aih 
i  few  exct.  prions,  is  not  included  since  it  is  covered  ir 
another  bibliography.  The  reports  include  design,  con 
St  ruction  and  applications  of  the  various  control 
systems.  (Author) 
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Sandia  Corp. ,  Albuquerque.   N    Mcx. 
THE   RECnVFRTF-R.   by  H.   H.   Sander,    iv  NUi  5^, 
declassified.    24- 
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Systems  Research  Center,  Case  Inst,  of  Tech.  . 

Cleveland.  Ohio. 
DYNAMIC  STATlSricAI.   l.l\  L  AKl/ \  i  Uo\.     I.\   Mi:.nin 
Mesarovif  and  Walter  J.  Culver.     Rept.  on  Coni^u    - 
Nonr-ll41(0<))  and  Nonr-lMin:).     1  Jan  62.    2sp. 
12  refs.    Rept.   no.  SRC  6-A  fJ  '-. 

DESCRIPTORS:  •Nonlinear  systems,   •Control  -^vstt  ms 
Synthesis,   Dynamics,  Digital  computers.  Coinputi^i- 
Data  storage  systems.   •Statistical  processes     M,it',   - 
matical  prediction.  Operators  (Mathematics),    •I.uu  ir 
system. 

The  new  concept  of  dynamic  statistical  lineari.itioi-  is 
presented  as  an  orderly  approach  to  the  linear  i.'.ition  of 
dynamic  nonlinear  systems.     The  method  is  a[ipi  oa^  ■, id 
from  a  statistical  viewpoint  with  implication'-  toi   n--  jsi 
in  on-line  computer  control.     Necessa:  ,    in.!  --iffu  i^.  nr 
conditions  which  specify  the  optimal  equivaleiu   Inu.i: 
system  are  developed  for  several  different  classi.s  of 
problems  of  practical  significance.     (Author) 
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Jack  .-slow    '..    i\L-pt.    on  Iv^i.ii,!;  ::'  spa.  l   s«  K'lice. 
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Special  rept.   no    100. 
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l,r  Propulsion  lab.  ,  O^ilif.  Inst  of  Tech.  ,  Pasadena. 
■^\\i  KANC,I:R  4  FLIGHT  PAIll  AND  ITS  DFTFRMl- 
\AT10N   prom    rRAc:KING  DATA,   by  T     W.  Hamilton, 

,,    :  .   Mivren  dnA  otlieis.    Kept,    on  Contract  NAS7-1(XJ. 
-  si'p  ^2,    '^'■^p.    11    ref.s.     rectmical  lepi.    no     ^2-245, 


si>\  .^^2    Ifi  V  2       S5.  bU  ' 

.•;  [h  ' 'piil>ion  I  ,ai     ,    Calil.    Inst     of  Tech  .  , 
p.i-.iJ.ena 
^>\r\-    PRlX^.RAMs   SLMNLNRV    NO.   37    l=i,   VOLlTvIE 

::   ;iLiT^  sp.xct-;  instrlmlni ation  facility. 

■  .•;t     tor    1  Mar-1  Mav  62,   on  Clontraci  NAS7-1(X). 
:Mi.    fi2.    S^■^    2  refs.     |P1,    SPS    3:'-lS,    V.il.    III. 


\»,S\  N62-I0>>'^""       S2   60 


Ro>.-h<-stei    (■     C'oll     ot  Engineering,    N     >' 

NA-s\  SPA01-:  i:n\tronmlnt  ilsi  chamber  and 

^;.\K    K.xniAlMON   SlMri-\rOR.    Preliminary  rept 
.■  -ntr  ict   NASv<.-M       Nov  6{J.    27p. 


Sanitation  and  Safety  Engineering 


3sr 


24s      si.6n 


-r  «'kfia'.e:i  National  !  ab.  ,    Lpton,    N.    Y. 

^■•;i  ('(iNcTAn'RAnoNs  and  ri-.sidencf  tlmf:s 

■-  Ft)l  i  riAVrs   in    nil-:   AI'MOSPHERE,   by  Mavnard 
£.  Snuth.    1    j.i::  61,    I'lp     "  i  of s. 


46^>J(HH)       $1.2=1 


vi:,d,a  C 'oi  p.  ,    .Mbiiciuei  t^ue,    N.    .Mex. 
•  ^lSK-t)RlFNTI-T)  APPROACH    lO  PROTIiCnON 
-".M   NLCLFAR    WFIAPC^JNS,    by  L.   J.    Vortnian.  Sep62, 
.r.     1^  :  els. 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 

\Y0-^>~6       $L60 
Mas^.i,  tuisL  Its  lust,   of  Tech.  ,   Cambridge. 

'M'DN  OF  iHi;  f;ffi;cts  of  slr-steriliza- 

■^;UN   1X)S[:S  OF    RADIATION    ON  THE  STORAGE  LIFE 
Xn-NSICJN   OF   SOI-T-SHFLLED  CLAMS   AND  HAD- 
U'K    I-ILLlfTS,    b\  John  L.    R.    Nickeison,   Samuel  A. 
>lJhlitti,    and  F-:dnuind  B.   Masurovskv.     L'uarterly 
:->;:    ss  i  ,  pt .    Ma\-ji.il\  t^2.   on  Contract  AT(3()-1)- 
■'^.     1  ls»62)    isp.    611  r^fs. 


S-IO 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

NASA   N62- 16376      $3.60 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena. 
A   METHOD  FOR  THE   DETERMINATION  OF   LOCAL 
TRANSIENT  HEAT   FLUX  IM  UNCOOLED  ROCKET 
MOTORS,   by  Walter  B.  Powell,  Glen  W.  Howell,  and    ■ 
James  P.  Irving.    Rept.  on  Contract  NAS7-100. 
1  July  62,   31p.   10  refs     Technical  rept.  no.  32-257; 
supersedes  memo  no.   20-154. 


Transport,  Traction  and  Hoist  Facilities 


BNL-6238     $4.60 

Brookhaven  National  Lab. ,   Llpton,   N.   Y. 
THE   MAGNETIC   ROAD:   A  NEW  FORM  OF  TRANS- 
PORT,   by  James  R.   Powell.    10  Sep  62,   43p.    10  refs. 


PB   181  459    SI. 50 

Bureau  of  Yards  and  Docks,   Washington,   D.  C. 
MOVING  RIGGING  HANDBOOK.   Engineered  Performance 
Standards,   Public  Works  Maintenance.   Dec  62,   52p. 
NaVTOCKS  P-709.0  supersedes  NAVDOCKS  P-709  of 
Oct  59,    rev.    1  Mar  61. 

DESCRIPTORS:   Handbooks,   *Hoists,   Mobile,   ♦Mainte- 
nance, personnel.  Time,  Motion,   Standards,   'Marine 
engineering.   Ships,   Operations  research. 

Contents: 

Crane  opt^rations 

Fenders,   tugboat  -  install  or  remove 

Furniture  moving 

Marine  rigging  -  material  and  equipment 

Marine  rigging  -  transportation  equipment 

Reeving 

Scaffolding 

Shop  operations 

Weight  capacity  testing 


HW-SA-2514       $1.60 

Hanford  Atomic  Products  Operation,   Richland,  Wash. 
SHIPMENT  OF   GROSS  QUANTITIES  OF    RADIOSTRON- 
TIUM,   by  L.   L.   Zahn,  C.   W.  Smith  and  others.     Rept. 
on  Contract  AT(45-1)-I350.     5  Sep  62,    15p.   3  refs. 


MATERIALS 


HW-66977       $1.60 

Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
ELASTOMERS  FOR  USE  IN  RADIATION  FIELDS. 
XIV.   EFFECT  OF  CARBON  BLACK  AND  OTHER    ' 
FILLERS  ON  A  NITRILE  ELASTOMER,  by  Robert 
Harrington.    1  Mar  61,  2lp. 


S-il 


/-\r%/^      ^  OT 


r->i.  cr'H  iP'rnu  s;-    •Rihlinur  inhi      •Cirimu-  materials. 


PB  ISl    45=- 


$U.  SO 


MECHANICS 


ORO-487      $0. 50 

Isotope  [X'velopnient  1  ah.  ,    Research   I  r;a:-:k:lt--  In>r.  , 

[Xirham.   N    C. 
THE  USE  OF   BACKM  Arr{;Rl-.I)  CiAMMA    R.AYS   F(^R 
EVALUATING   DEFECTS   IN   lA)C;s   ANh    rRi:E.s.    :■. 
Ralph  L.    Elv,   Jr     and  Wcslev  E     1  vxi.s.    Fir^l  rt-pt      .i 
Cxxuract  AT(40-l)-25n.    U  julv  62.     «V.    I'^r-ls. 
RTl   2513-Tl. 


orS   SB- 502      $D.  10 

Office  (rf  Technicai  St-rvi.es,    '.Vpr.   at  Commerce, 

Washington,    D.   C. 
CONCRETE  AND  CEMENTS.    Julv  62,    lr^\    4-^2:L-fs. 
OTS  Selective  ablio^crafVA  s8-^'i2. 


DESC:RIPT0RS    •Bibh..^iia^y..,    •(  •  r, 
concrete,    •C'emer.ts,    Ma:ci  ..il> . 


LtL',    Reinforced 


Lists  482  reports  and  rranslati' ms  addtxl  '■.'  'he  (  'TS 
collection  daring  the  per:.«.!  H4«)  ro  I-n-,    1^^2.    Covers 
re-^earch  on  light  weight  dj^g:  cvates,    ^c.  ..dv  and  air 
entrained  ccncrete,    proca-.r  and  pr  esTes  >cd  .  w^^iL-tc, 
giass-fiber  reinforced,    steel    reintor^c-d,    ^  ul  .  enient 
mixtures,    concrete  pavenlent^,    ^i  in«.  r  t.te  t  t   ;i  .i.  lear 
radration  shielding,    (ire  and  heat  resistance  'e^'^,    and 
nondestructive  testing  ariMf.ii    >ther  s  .bu-its.    (\  .trior) 


Ceramics  and  Refractories 

CEStP-l5A       $1.75 

General  Elect  ruC...  ,    C::K;r.nar:,   Oh;. - 
Hiai  TE.MPERA'nRI     M.\II  RIALS   PRUGR-X.M. 
Progress  rept.    ;ui.    1  ">     ,.vir'    \      in  Cx)ntract 
A  1(40-1  )-2H4^.    14  ^<•p^2,    "Ip.    Uref-.    NASA    N62- 
15948. 


UCRL-6262(Pt.2)      S2.00 

Lawrence  Radiati   i',  I  ah.,    U.   al  California, 

Livermore. 
PVIYSICAL   PROPER  HES  .\N1)  11L\SE    DIACKAMS  OF 
TEN    REFRACTORY   OXIDES     PARI   2,     JOI  RNAl     LIT- 
ERATURE:   SELECIED  BIBLdCXJRAPVIY,    bv  Zanier  D. 
Lane,    Mary  Jane    r^iu-.  and    .thers.     Rc-pt.   on  Cortract 
W-''405-eng-4«.     Julv  62.    •^~p.    ^5v  ref-^.  NASA 
N62- 16418. 


nn-ir5i     $r.6o 

Los  Alamos  Scientific    l-ih.      N.    Mex 
HIGH   TEMPERATIRI-    F'OISoNS,     iv   [.    W    1  .  i' M^er. 
S.    H.    Knkorian     .ukI  M     C.    HoNAmaii.      IHp.    il  refs. 
LAIX:-46^6. 


OTS   SB-5U^      SO.  10 

Office  of  Technical  StTvue.,,    [>  pc.     'f  r"..mriK  r.-  . 

Washington,   D.  C. 
CERAMICS  (SL'PPLEMFNT    roCFR    r^).    \i>i^2. 
26p.    5^2  refs.   QFS   Sflcc'ive  Bibliovjr  jphv  sH    "  n  ^. 


DFSTRIPrOKS-    •Rihliovjr.iphv,    •Ceramic  materials, 

Refric'M!^  m.r-  riaK,    M.i't  riaK. 

Li9t>  ^^2  t^f  i>in  and  domt  -^Mc   r'jmr's    idded  to  the 
OTS  .MJl.r'i.'n    iLirinw;  'he  pi-ri<K_1   19"^^  n-  August   l^>^2. 
Covers  fse  iM.h  mi  rt  trat  'orv  materials  for  high  tern 
;>  rature  use,    protective  CiviMn*;--  t'r  rt  fr  icrorv  tnetals, 
erosion  resistan'  .  n'ln^s  f.  .r  ■  -i^jin-  -,    mcr.il  tihor 
reinforced  cerii'Mv  >,    htm!    ^  t  r  imu    .(itnposites, 
metal-to-cer  tniK    ^t  il  •>  i  hm 'ji  >v:v,    itrimk    roller 
bearings,    ma  r  ominiature  leramic  i.  apai.  I'or^,   cas'ing 
ceramic  materials,    and  ceramic  cutiin^;  '  ><.ls  among 
other  subiects.   (  \  i'h.r) 


OTS   SP   V  4      Sf).  10 

Office  a<  Technical  Services,    [Vp;.     it  (  .  mimei  ce, 

AaNhinglon,    D.   C. 
1.  l-.RMETS.   Aug  62,    Dp.    l"!):eI^.   i )  I  S  Seltxtive  Bib- 
liography  SH   ^<»4. 

DES<KiriuR^    •H.bi...'giaix.', .    V  e:  :::et  s,    c:eramu   ma- 
teria.^,    Materials. 

Lists   170  reports  di\J.  ' :  ai;slati"H>   >  >r.  viiiiiets  addiaJ  to 
the  OTS  collection  dui  mg  the  period  1^4=1  [o  August  1962. 
Covers  research  on  manufacture  of  metal  ^  ei  ariiu  cixn- 
bmations,   casung  cermets,    seiTii.   )n,i.,,.r  mg  cet  am:c 
material,   high  tempera'  .:  e  .  e:   -e' n  t  -i     iia^liine  parts, 
impact  testing,    cerarr.u    f.lK-i    base  .  ei  iiRts,    siluide 
cermets  among  other   s.be>.rs.    (A.thor) 


PB  ISI    45=1  SO.  50 
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Leather  and  Textiles 


S2.  =14.) 


Quartermaster  Research  and  Engineering  (.lomm.ind, 
Na-..  s.    V  1--. 
CHhMIi    \;     S^    ')1MC\!U'S    (  >(■    llAlHlvR    [•ILLING 

MArERi\;>  m;m  wikni-.k   vwi.  chkomilm  com- 
plexes,   b>  George  L^ihci:   i;  >:  Josephine  M.   Stephens. 
July  61.    lOlp.    12  refs.     lextile  hngineering  Lab.    rept. 
no.    284. 

DES<  K  11' i  I  Ks     'heathers.   Processing,   Mu^tuie- 
proofing,    'Complex  ci.imp'UiK:--,    'i   :,;   in;:um  .  ompoundh 
Test  methods.   Cleaning.    Mar.ala^  ■ .,:  ing  nu  iIukIs. 
•Sleeping  bags,  Standaids. 

A  treamient  for  feather-  has  N-en  developed  whuh  is 
applicable  to  both  .  t.u  n-en    md.  -Aa'eifov*!  feathers.     This 
treatment  impi    v  s    h.t  tilling  p>.'*e:   ot  'he  feathers 
when  compared  U'  unti-a-et;  a  irrrto\*l  feathers,    Ix'th 
before  and  after  laund.er  mg-     'I"'    •t-aimcnt  invoLes 
the  use  of  a  tanning  agent  'o  improve  'he  filling  p».n*er 
and  a  water  repellent  to  inipio..    ia.jndering  dui  ability. 
Feathers  treated  by  thi-  pio..'s-,    m  a.hliiion  to  in- 
creased filling  power  and.  *  it.  i    ■  ei'vlleix  \,    ate  ex«.ep- 
tionally  clean  and  will  nof  de.elop   in    >^loi  .   even  when 
wet.   Mixtures  cont.uninki  40'-'  ot  'reatt.-d  ^  hu  ken 
feathers   i:k:  f^Ot  ot  the  -randaiJ   wi/6(i  v^  ireito\»l  down 
arvl  feathci    m.xture  haw  tn-en  ■  ■  v  ihia'ed.  in  tield  tests 
I-    I  tiller  for  sleepmk^  tM>ts,    .\i\^'  *ui^e  l>-en  tound  to  be 
at  least  equal  to,    and  m  -^on.e  cases  -..iperioi    to.    rtK' 
standard  40/60  waieitowl  mixture. 


Quai  lermastei    Research  and  Engineering  Command, 
SaiKk,   Mass. 

:hi;  I  an-o-(^'il-(^m  PRtx:Ess  for  the  chem- 

KAl     MODIMCAIION   UF   FEATHERS,    by  George 
Coticn  and  Josephine  M.   Stephens.    Sep  60,    17p. 
Textile  Engmeei  mg  Lab.    i  ept  no.    2"  J. 

\  paper  preser.u.l  ai  a  nuxting  ot  the  QNK"  Industry 
\jvis,.i  v  t:om!iiH;ee  vui  l-\ailKis  and  lX)vsn,  held  at 
r-.'i;    |av,    C.ovlmioi    ^  l>land,    Ne^   ^'orkCaty,    on 

'  I 

DtSCRlPlORS:    'leathers,    Privessing,   Moisture- 
nroofing,    •Cht  omiun.  ^o:ripound.^,   Sulfates,    *Sleeping 

:vig>.      lest-s. 

A  ;:eatmcnt  !oi    leatheis  has  been  developed  v\hich  is 
applicable  to  Ivih  landlo\«.l  and  v^aiertowl  feathers.    It 
involves  the  use  ot  a  running  agent  to  iinprove  the  fill- 
ing pov^er  and  a  vsatei    repellent  to  improve  laundering 
Jurabiiit\.    !  i.adK-i>  treated  b\  this  prives.s  in  addition 
to  in<.i  ea>ed  tilling  pov^ei   and  water  repellency,   are 
.•x^-epiion.ill\  ^  lean  and  vmU  not  develop  an  cxJor  even 
A'iu:  Aot.    MiMuiLs  ^.ontainmg  40"  of  treated  feathers, 
,r.u^en  o;    waieiloul,    and  60 ''  ot  the  standard  \*ater- 
Mvkl  mixtu;i    aie  a  delmite  inipiovement  over  ttie 
siandaid  ->(i,'^o  waterfowl  niixture.    Mixtures  of  40"  of 
treated  .  t'u  koii  leathei  -  and  6v)"  of  the  standard  40/60 
*aterIo^l  iiuxtuie  ha\o  !ven  e\aluated  in  field  tests  as 
a  fillet   loi    --leeping  tvi.;>  and  tound  to  hx-'  at  least  equal 
to  and  111  --onu  ^ase.-  -upei  lot   t^i  the  standard  40/60 
*atei  to\^  1  niixtiit  e. 


MATHEMATICS 


-'A    >v-J(iSh 


Si 


;  1    f  ird  Atomic  Pri«.!uct>  Oix'ration.    Richland,  Wash. 
L\     A    Mil   11 -DIMENSIONAL  OPTIMIZATION 
•i)!-    FOR    rUH    IBM   709-7090,   bv  M     R     Eg4n 
\.;g  60.    4p     2  refs. 


^.\.^.\    N62-l6d7S       $1.  6<l 

jet  Propulsion  Lab.  ,   Calif    Inst,   of  Tech.  ,    Pasadena. 

[NFAR   F.STINLXTION   APn.IED    lO    HIE   NUMERICAL 
sL!  rriON  OI'    DII'hFRENTlAL    E()1'ATI0NS,    by 
'..   Ki/ner.    Kept     on  Contract  NAS7- 100.   5  Aug  62,    Up. 
'ret-,    lectiiucal  rept.    ■i2-"^Li. 


CRL-6260       SL60 

I  awrence  Radiation  Lab.,    L.   of  C.alifornia,  Berkeley. 
:Hh   SOLUTION   OF    IHE   SIMPLEST  CENTERED  DIF- 
rl.Rl-NCF   APPROXIMATION    TO  POISSON'S  DIFFER - 
hVllAL    E(,K  AHON   FOR   A    RECTANGL'LAR   GRID  OF 
:.',!. Ml, 'I-    SPACED  POINTS,    bv  Richard  E.   von  Holdt. 
^ept.    on  Contract  W-""4<)5-eng-4H.     22  Dec  60,    l~p. 


MECHANICS 

NASA  N62- 16379      $4.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
AN  APPROXIMATE  ANALYSIS  OF  A  THIN -SPHERICAL 
SHELL  LOADED  AS  A  CANTILEVER  BEAM,  by 
H.   E.   Williams.    Rept.   on  Contract  NAS7-100. 
13  Aug  62,  44p.  4  refs.  Technical  rept.  no.   32-318. 

NASA  N62- 16371       $2.60 

Jet  Propulsion  Lab.,   Calif.   Inst,  of  Tech., 

VIBRATION  OF  THIN  CIRCULAR   RINGS.    PART  I. 
SOLLITIONS  FOR   MODAL  CHARACTERISTICS  AND 
FORCED  EXCITATION,   byT.  E.   Lang.    Rept.  on 
Contract  NAS7- 100.    1  July  62,  27p.  6  refs.    Technical 
rept.   no.   32-261. 


Aerodynamics  and  Pneumatics 


AD- 280  028     $8.  10 

Aerophysics  Lab.,   Mass.  Inst,  of  Tech.  [Cambridge]. 
SMALL  DISTURBANCES  IN  NGN- EQUILIBRIUM  FLOW, 
by  James  Patrick  Moran.   Rept.   on  Contract 
AF  33(600)39852.  Nov  61,   86p.    U  refs.  Technical 
rept.  468;  DSR  8500;  NASA  N62- 11250. 

DESCRIPTORS:  •Aerodynamics,   Gas  flow,    *Transonic 
flow,   •Hypersonic  flow.  Aerodynamic  configurations, 
Blunt  bodies,   Enthalpy,   Relaxation  time.   Thermody- 
namics,  Perturbation  theory.   Equations  of  motion, 
Taylor's  series.   Series. 

Aerodynamic  equations  are  developed  which  include  ef- 
fects of  a  single  non-equilibrium  process.  All  other  re- 
laxing phenomena  which  might  occur  simultaneously  are 
assumed  to  be  either  frozen  or  in  equilibrium.   Small 
perturbation  assumptions  are  applied  to  these  flow  equa- 
tions which  yield  the  transonic  and  hypersonic  slender 
body  equations  for  non-equilibrium  flow.  A  similarity 
analysis  is  applied  to  these  two  slender  body  equations 
and  from  this  the  transonic  and  hypersonic  similarity 
parameters  are  obtained.   Subsonic  and  supersonic 
similarity  parameters  are  also  obtained  by  considering 
these  flow  regimes  as  a  special  case  of  the  more  gen- 
eral transonic  form.   (Author) 


s  i: 


NASA  N62- 16310      $8.10 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
NORMAL  SHOCK  WAVES  IN  AIR:  EQUILIBRIUM 
COMPOSITION  AND  FLOW  PARAMETERS  FOR 
VELOCITIES  FROM  26,000  TO  50.000  FT/SEC,  by 
Paul  V.  Marrone.    Rept.  on  Contraa  NASr-119. 
Aug  62,  90p.    10  refs.    GAL  AG-1729-A-2. 

NASA   N62- 16377       $4.60 

Jet  Propulsion  Lab. ,  Calif.   Inst,  of  Tech.  ,  Pasadena. 
THE  FLUCTL^ATING  PRESSURE  FIELD  IN  A 
SLIPERSONIC  TURBULENT  BOUNDARY  LAYER,  by 
A.  L.  Kistler  and  W.  S.  Chen.   Rept.  on  Contract 
NAS7-100.   15  Aug  62,  44p.   14  refs.  Technical  rept. 
no.   32-277. 
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DESCRIPTORS:   ♦Copper  alloys,  Production,  *Thorium 


NASA   N62- 16.382      %Zb() 

Jcr  Propulsion  L,ab.  ,   Cilif.    [:■;>'..    of   [  c^ ':. 
SIMPLIFIED   FRLK-f-l  lOHT    ri^sriNC   IN 
VF-;N'nONAL.    WIND  'IT'NM.I..    !'>  B.11:'  :  Xiv 
Rfpc.   on  c:ontra«.t  NA^TKl'.    i  i  >«. '  '-J,    J^; 
[echnical  rept     no      ^2    i4f\ 


,   Pa-,.ulona. 

•la  ..    Jr. 


Ai)    n   467 


,N) 


Navjl  Wca;.ion.s  l>at-    .   HahUren,    Va 
SlNGl'I-'XRITItS   IN  SrPl:KS(<NIC    hlOWS   FAST 
BODIES   OF    REVULLTRiN,    :'\   K- .    '^     Schwiderski. 
Foh  62,    26p     IS  rc-fs,    \W!    r-.:x     no.    1"^:    ^\^\ 
N62-l[>i37. 

DESCRIPTORS-    •B<xiu-s  of  revolution,    'Sipfr sonic 


flovk,   .Axially  svmnu'trK 
Boundarv  layer,    Sub>i<ini. 
equations 


Shock  Aj.L-i,  Gases, 
Partial  differential 


.An  inve.stigati(7n  of  the  qua^i-lru-ar   pureiv      r    lon-purely 
supersonic  flow  past  an  axisvmnietric  ;xid\     >t  fuM^e 
JimensKTis  leads  to  a  significant  limiting  char  i^tt-ristic, 
which  bounds  the  so-calkxl  Tin-^.'nic  flow   Ahich  depends 
or  the  shape  of  the  shock  a  ivc  m  tritit    >t  "he  hoclv.    An 
interesting  asymptotic  represt-ntat i.>r.    >f  :he  fl.  .<.   .n  the 
^ero-angular  region  between  the  shock  wa^e  and  'hi- 
limiting  characteristic  reveals  'he  limitihkl  character- 
istic as  a  carrier  of  squar*.-  rot  si:ig'darkies  In  the 
derivitives  of  the  fliiw  qsiant ;' K-■^ ,    (A  .th.T) 


METALLURGY 


ANL-fvS94        V).  ^S 

Argorne  Natuxial  L^b.  ,    111. 
the'  SPECIFIC  HEAI    OF    DVSFHUSUM    Ml   lAl    Hh. 
rWEEN   U.  4*-'   AND  4"K.    b-,  Kav:;i>.r;d  Ad.  U'phGucnthei . 
Master  s  TheMs.    Rept.     n.  C>)i-.t!  a^  r   A    n    lU9-eng-38, 
A.ig  62,     Mjp.    27  refs.     NASrK   ^^2    :'■l=^•^4. 


BSl    -626^ 
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Bnxikhaven  National  Lab   ,    ! 'pron,    N.    V, 

.MEASL'RE.MENTS  OF    Hli:  \TnnA"n'^N' V    rRFO^TV^^ 

SPECTRL'M  OF   NICKE-::     PAI  :    \DV\\  Al  i.OYS.   by 

Bernard  .Mozer  dr.Ji  Kan-  Otx-..    4  ^ep  62.    lOp.   7  refs. 

« 


nw -74024     $1).  =>(! 

Hanford  Atonuc  PrmJu^'^  iV«.-ri'i    ■.,    Richland,    Wash. 
LATTICE   CONSTANTS   .WD  PI1.\^[;    Rl'.  A  :  K  l^^  OF 
ARC   .MELTED  PI  .ITONILM -CARBON   Al  1  ('V>.    iv 
r     D    Chikaila.    Rept.   on  Contra^  A  1(4^    1 )   1  i.S(/. 
.May  fi2.    20p.   9  refs 


NASA    N62-1M7' 


$^.  N) 


Lixrkheed  Nuclear  Pti UK. . '^,    Maiictra,    («i 
EFFECTT  OF   NLICLEAR    RAIXAHON  ON   MATERIALS 
AT  CRYOGENIC  TE.MPER.-\T1   Rf-;S,    bv  < '.    a     s.  hwa-  - 
beck,   (.^rterly  progress  rept.    :i<j.   6,   ()cr  bl-Junc  ^2, 
on  Contract  NASvy- 11 4.   [1962]  112p.    ER-^H4-s 
N?-12a>4. 


I  .\MS-27  St       So.  St  I 

I  .-.  Aljrfno.s  S^  K-!!titu    1  ah    ,    S     Mex, 
THl     APPIUlAIiON   Ol-    [  LIRA    MM-    PA.RTTCIES   IN 
TLNCSTEN    K)WDLR    Ml   lAlIlRCV.    !a   F     R 
Mundinger.    H     H     liaustu-!,    and  '.V     H.    Icn/.    Hc\x . 
t>nC.)ntract  W   7  4ti'^-erK-  ^^      Id',  b^.    1  ip 
NASA  N62-lb.3<Jt'. 


NMI-TJ-4f)(rev.  )      $2  60 

Nuclear  Metals,  Inc. .  Concord,   .Mas.s. 
IMPL'RITY  EFFECn'S  IN  CX)MMERC1ALLY   1"   Kl 
BERYl.LILM  PREPARED  FRO.M  r'".s[)[-R,   by 
A.   K.   Wolff,   S.   H.   Gclles,  and  L.    i\     .Xronin.    K^pt.     m 
Contract  AT(30-1)- 1565.   .3  Aug  62,   25p.    14  refs. 


ORNL-3339      $2.60 

Oak  Ridge  National  Lab.  ,  Tenn. 
CXFFUSION  OF  Zr"'^  IN  Bf)DY-CENTERED  CIIMC 
IODIDE  ZIRCONIUM,   by  T    S.   Lundy  and  J.  I    tedcix: 
Rept.   on  Cx>ntract  W-7405-eng-26.  5  Sep  62,    Jf'P- 
21  refs.   NASA   N62- 15310 


Ferrous  Metals 
AD-280U5.i       $2.60 

Pennsylvania  U.   School  of  Metallurgical  Engint^-ring, 

Philadelphia. 
TEMPERA Tl'RE  DEPENDENCE  OF  THE  Yl!  !  O 
POINTS  IN  IRON,  by  R.   A.   Ek\'all  and  Norman  iiinv  -. 
Technical  rept.  on  Contract  Nonr-551(20).    16  I  cb  b2, 
27p.  8  refs. 

DESCRIPTORS:    'Iron,    LUa.sticity,  Temperature, 
•Extensometers,  Stresse.^,   il.irdening,   Impurities 

Between  300  and  9CPK  the  elastic  limit  and  the  cielasK 
limit  were  measured  in  polycrystalline  iron-  .si:!i  .(XiU 
and  .012%  interstitial  impurities  using  a  lug!,  ->i.-iiMti\  i:> 
extensometer.    The  elastic  limit  was  indepc  p.dcn  of 
temperature  but  depended  on  purity.    The  aiu  1.i-.;k   li;v.;' 
depended  on  temperature  and  impurity  conte-.t,   biii  !lu- 
decrease  in  temperature  depeixlence  with  de.  ic-a-m^ 
amount  of  impurity  indicated  that  an  ultra-pure  iron 
shtxild  show  no  temperature  dependence  of  the  anelastu 
limit  as  measured  with  a  high  sensitr.  i'\  L-\'cii-.ci[iieier 
These  results  do  mK  -  .pp'  r'    he  •■\istence  of  a  u-mfx-ra- 
ture  dependent  Peierl.-^   Naluiiw  li'r^e  m  irmi.     The 
large  temperature  dependence  ordiii.i!.l>  a--ov  lau-d  wirl, 
the  macrosciipic  measurements  of  'in.   ■vu-ki  i>iint  was 
shown  to  be  ass<x-iated  with  the  rate  >)f  work  hardenirig 
in  the  microstrain  region  i.e.   Ix^-'w^en  our  anL-lastic 
limit  and  the  inacms^i'pK    \u-L!  [>a.-u.    The  rate  i>f  work 
hardening  in  the  rnu  r' istraKi  regit  m  in.,  reuses  marketll> 
with  .lei  re<i-.in^  'riiiper.iture.    It  wa>  von^liided  ttiat  only 
ther^Maliv  a.  'u-ri-'d  .  i)-..-^    -lip  would  detetii-iine  the 
teni^x-ra:  .;re  de(vndeiKe  - 't  rhe  nuurnscopu    yield  (x>iiit 
if  impurities  could  be  coinpKrt-U  dir-unated.   (.Xutboi  ) 


P8  161  H64       $1.  2S 
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Wati-rtown  .■Xrsmal  I^ibs.  ,   Mass. 
MF^cr   THSHNG   NO.     1.     CALIBRAHON  OF   THE 

H-XRPV    IMPACT   MACHINE    AND  PROCEIXRE    FOR 
ssPhCTlON    AND    rLSDNC  OF   CHARPY    V-NOTCH 
MF.^(    I    SPFX'IMF.NS,    b\  D.    1-;.    DriscoU.     Nov  =.s.    44p. 
Rtpi.    n.i.    WAI,    112/^^  (Rev.),   Supersedes  report  dated 
iMav   -J. 

JLii(.:Riri  UKS     •Imp.Kt  -tioik.    •  Fe-^t  ecjuipnu  nt .   Cal- 
ibra^'on.  Steel.    Mech.inu  al  properties      lYst  methixis. 

rht  pur;>>-'    .'t  i*-i-  .iiK-uiT:int  1-  tn  •.  xplain  the  Charps. 
,-neUh,  impaet  t^  ^t.      Fhi    puiixist    .ind  theorvof  the 
:cst     tin    ,li  sigri  of  tioth  t( -t  niachini.   and  ^pn-cii-nen.   cal- 
ibrat.iin  of  th'    niaetnn'  .    how  to  conduct  the  tost,   ,ind  the 
variabk-s  wh.uh  att<.et  revalr-  a^    Jesciilxxl.      Alsn  in- 
cluded IS  tht    priKeJiiii.   tc  ix    f.illo\\(.  d  bs  those  wishing 
to  have  their  nia>.  lant  -  ^^  rtifud  as  a^  i.  (.ptablt  foi   Ord- 
nance Corps  iii-;-><  ctioii  !i--ri;ig. 


Nonferrous  (except  light)  Metals 


AD- 


1>^ 


Ml 
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A:'r..eji    Kt  ><.  a  r  c  h  F'oundat  ion ,    Chicago,    111. 
THl     FFFICI    0\-    A    ;>1SP1-:RS1-;   PHASI-;   ON   THE    IX  c 
TIN     HRFni  I-     IRANSino\   OF    F^^DV -CLN  THRl-;n 


ClblL    Mi-IALS, 


F.    R.    \'.    1-.  vans.      R<.  pt .    tor 
1  May  ^'^-  -'1   Nf.i'v  ''!     on  M<.-ch..inisni>  of  Ductility  and 
Fracture,   Conn  act  AI-"    ^•.(M^)6S(l^.     Mai  bi,    i4p. 
is  refs.     ARl-'    :''~-^,  ARL  62- UH. 


DESCRIPFORSNUtal.-     FL  ctron  N.anis.    NL  Iting. 
•Niohiuni.    •Sitiogtii,    Dittusion.    Grains  (MetalLitgv), 
Cr\-t.iL,   ('rvstal  -ti  .u  ti.te,    I\  nsile  pr  o[x  rtus,    IX'for- 
mation.   Disp<.  isi.iii  h.aidtning.   S[ri.ssi.s,    'FhasL'  studies. 
Chemical  anal>-i-     NLtallargu  al  anaU  sis,    Nitrides. 

The  tensile   propnTtK-s  of  electron-ln.  am  rm  Ited  cokin-i- 
Num  and  a  -I  I  le-  .it  .  olumbK.i:; -nitrogt.  n  alloys  contain- 
■g  up  to  (I.  1 1  *6\^    o  niti  '>g'  n  have  Ix-eii  examini.  J  at  KHmi 
-per.ature    i\<  i    i  r.inge  of  grain  sizes.      Ilu   variation 
•  .  s^er    \  n  Id  -tr  t  sv    a"     ,     w  1  th  grain -si/i   J  has  Ix-en 
.-    :  to  deti  11T111H    th<.    \'.i!tk  s  of    '^o     and  k  in  a  Fetch 
■.pe  equation  ■^l.N     -     L-  -r    kd-l/J.     Wh    ;  ■.  as  k  was  n>.)t 
-.Iluenced  b\    tili'ig   n  com    iit  .111  :  v\a-.    \\ilh  om    ixcep- 
tion,   immeasurably  small     ^     v^i-  paitualaiU  -    n-i- 
*  ve  to  nitro)jen  c<Mi!er-!(.     Seivi    .'.i-pi,  i  sion-hai  di.  nt  d 
"■'-tlCtUi'O?  (Ci  ,N  ,li    'i-'>"r-i".:  pl.l^t")  v\ ;  n   studK  :  anA. 
.niploving  itK  fetch  ^quatum,    a  quantitati vi   nuasuicof 
:ht  conrribution  of  tlu   di-pi  r-Mii  to  \u  1  ;  ■-truigth  was 
■ik.      .\nit,isuii    ot  th     IV  iL  !  l--\atvH  10  fiu-L-t-   for  tin 

.■•M;.!ii   i,ioii>    at    I'l.nii  t(,iv;     -atuii    wa-ohtauud. 
\/:io:) 


!  =-s  W. 


5,  \   N) 


.  1  L.ib    .  Creiural  Electric  C"o   , 
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S}1-K  L-   S«.  lelK 
P^iladei(-.»ihi,    Wi. 

MSPKRSION  STRENGTHENED  COPPER-THORIl'M 
-KoMlDE    AND  COPPER    AI.lTclINA   ALLOYS   PRO- 
X  ChD  BY   MELTING   AND  CASTING,   by  Gilbert  J. 
;vnd.r,      Rept     on  Contract  A F  04(647)269     6  Aug  59, 
•■'p.   1  ^  refs.    Technical  Information  series  R59SD407. 


DESCRIPTORS:  ♦Copper  alloys,  Production,  *Thorium 
compounds.  Bromides,  Aluminum  compounds,  Oxides, 
Melting,  Casting,  *Dispersion  hardening,  Microstruc- 
ture,  Tensile  piroperties. 

This  report  describes  work  on  producing  dispersion 
strengthened  copper  alloys  using  melting  and  casting 
techniques  as  opposed  to  more  conventionally  used 
fx^wder  metallurgy  techniques.    Two  methods  of  ap- 
proach are  described.    One  method  produces  copper - 
thorium  boride  alloys  by  liquid  phase  pnrecipitation. 
Cu-2%  ThB4  alloys  produced  by  this  technique  show  10 
to  80%  improved  tensile  properties,  two-to-three 
orders  of  magnitude  improved  creep  and  stress-rupture 
properties  together  with  a  2  to  10%  increase  in  electrical 
resistivity.    The  second  method  produces  a  copper- 
aluminum  oxide  alloy  by  a  solid  state  diffusion  reaction 
following  melting  and  casting.   The  precipitate  formed  is 
extremely  fine,  resisting  recrystallization  at  1000°C 
for  24  hours.    (Author) 


Structural  Metallurgy  and  Corrosion 


ARF-2181-12     $2.00 

Armour  Research  Foundation,   Chicago,   111. 
THE  MECHANISM  OF   STRESS  CORROSION  IN  STAIN- 


LESS STEELS.    Final  rept. 
Contract  A  1(1 1- 1)-Gen- 14. 


\VAPD-TM-,307       $1.00 


15  May  59-15  May  60,   on 
Sep  62.    78p. 


Bettis  Atomic  Power  Lab.,   Pittsburgh,  Pa. 
THE  EFFECT  OF   LITHIL'M  HYDROXIDE  AND  RE- 
LATED SCLITIONS  ON  THE  CORROSION  RATE  OF 
ZIRCALOY  IN  680  F  WATER,   by  E.   Hillner  and 
J.   N.   Chirigos.   Rept.  on  Contract  AT(11 -1)-GEN-14. 
Aug  62,   42p.    17  refs. 


PB   15,^   810    $3.60 

Illinois  U. ,    Urbana. 
EFFECT  OF  COPPER   ON  THE  CORROSION  OFHIGH- 
PLRITY  ALUMINUM   IN  HYDROCHLORIC  ACia   by 
M.   Metzger,   G.   R.   Ramagopal,   and  O.   P.   Arora.  Tech- 
nical rept.   no.   3  on  Contract  Nonr- 1834(25).  24Mar60, 
40p.    19  refs.    AD- 235  190. 

DESC:RIPT0RS:  ♦Aluminum,  Corrosion,  Hydrochloric 
acid,  •Copper,  Aluminum  alloys,  Iron  alloys,  Silicon 
alloys,   Hydrochloric  acid. 

The  effects  of  Cu  (0.0001  to  0.  06%)  on  the  general  cor- 
rosion of  coarse-grained  single-phase  high-purity  Al 
in  HC1(1  to  26%)  were  investigated.  Quantitative  deter- 
minations were  made  of  the  loss  of  Al  by  measuring  the 
volume  of  H  evolved  in  the  autocatalytic  reaction.  The 
H  was  equivalent  to  a  quantity  of  trivalem  Al  varying 
from  83  to  98%  of  the  weight  loss  measured  directly,  so 
that  the  H  volume  was  a  satisfactory  measure  of  cor- 
rosion. Three  states  of  corrosion  were  observed,   (1) 
an  initial  slow  stage,  (2)  a  macroscopically  uniform 
corrosion  at  a  constant  rate  which  varied  little  if  any 
with  Cu,  and  (3),  when  observed,  an  accelerated  cor- 
rosion locahzed  in  pits  and  trenches  as  a  result  of  ca- 
talysis by  low  H-oven,'oltage  cathodes  from  the  Cu  in 
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the  corroslcr  product.   The  catalvzod  rate  was  nro- 


BM 


>M>s4     .    S! 


Pfi  162  382       $4.60 


UCRL-9575      $1.10 


the  corroslor  product.   The  catalv-zod  rare  \*as  pro- 
pvjrtiural  to  the  total  corrc)sun  with  j  rate  ^ttis'anr  in- 
creasing 3  orders  of  magmtuJe  for  a   M)  f  )1J  c  ,  :r 
crease.    The  Jelay  time  for  -he  incepti.)n    4  :he  j  .r.  k  a: 
alytic  reaction  Jetreased  wrh  ;ncrL-asoiJ  (. '  .  _i!:.:  Auh 
increased  acid  strength.    Uk  r  ea^in^  (    i  from  ^ ). '  i<)2  to 
0.  ()6^  caused  a  cathixiic  Nf-,iff  :ri  .-orros,  r-  fxential  of 
ab«x,r   KM)  mv  in  l^^  MCI  wirhoMt  crian^ir^  'he  intrinsic 
corrosion  rate. 


s<::r:)R- 170-62     $i.  in 

Sandja  Corp.  ,    Albuquerque,    S.    Mex. 
ADDITIONAL    DATA   ON    ST  K'  r  I'  R  Al.  ASM  i.N  i.Hui 
ABa^RPTlON  PROPER  HHS  OF    STAINLHSS   SIhBL 
HONEYCOMB  CORE,    bv  R.    A     Weaver.     A -k  ^J,    Sp. 
(Supplement  to  SCDR  25   M  j.iJ  SC  I'M   21   hi;   ^[). 


Savannah  River  L>ab.  ,    Aiken,    S    ('. 
STRESS -CORROSION   CRACKCLNO   OF    r    4    Hi    M\iS 
LESS  STEEL,    by  Ravrii,»-J  P.    Ja^kv.!-,.    Hepr.     ,, 
Contract  AT(0"   2)    1.     Sep  ^2,    -^p. 


GEAP   3779       $1.00 

Vallecitns  Atomic  I  ,if'   ,    (Vneri.  Electric  Co.  . 

Pleasanton,    Calif 
'CORRCJSION  OF   T^'Pli    «4    >  '  M.M  i;-v^    >:»  ;:     IN 
SIML'LATED  SLTERHFJA  I     Hi:.\(".i^H    f:NV:;'(    \\!F.\TS. 
by  G.   G    Cidul  and  A  F'\i:..    Kep-     on  Contract 

AT((>4-3)-l'^9.    I60c:(bl,    rp.    ■'ret.-,. 


NUCLEAR   PHYSICS   AND 
NUCLEAR   CHEMISTRY 

ANl   -^.5S^       S2.  i«J 

Ari^onne  .National  1  ah   ,    I'.; 

VLATIIEMATIC.M.    {■'OH\n  ;  A  I  It  )S,    ANAIYSIS,     \ND 
DFISCRIPTION  OF    HIF:    F'RICKE';    .HIT-'   >Ii'\    K  INFJT- 
ICS   c:ODE,    by  E'lrwin  H.    Ftirei-,-,,    <   v-t^.:a      ■,..•.    and 
H'lgo  Fricke.    Rept.   onv'tuitri.'   A     ^I  - 1 ' '^ -eiig  -  v^ 
May  ^2,    S5p.    b  rci-,.    N.\-,.\    \f  2    lh4i<- 


ARF    1166-22       %2  iKi 

Armour  Research  F' >iinJar  i  hi     OhuM,{i -,    111 
STrDLES  OF    Nl'CLEAR    Rt;S(  )N.\.N'I    AHS<'RPri(»N    i  if 
GAMMA    RAYS,   bv  ]     J     Ezi.p.    FiriJlrept       .n  r  .-.ti  ict 
AT(ll-l)-578      1  Mav  ^2     ^  ip     Msr-.-t^. 
NASA  N62- 16231 


WAPD-TM-VM       $(/.  Sn 

Bettis  Atomic  Pfi\«.- r  I    ih.      I'r-sh'.r.:!.    f'l 
CINDER.      A   ONE-POINT    DFIPI  F'lION    WP   ITnMi'N 
PROfX'CT  PRfX^RAM,    h\    I      H     F>.,,;!arK!     iK.pr     ,m 
Contract  AT(l  1 -l)-GFN    14     .\  .^  ^2     2^p      i  refs. 


RN I    -  =.(  ih  4    .   S  !  .  1  i  I 

f<:    « in';,i  .    ■    S  I'l  ui  I ,   I  .ih.       '  'pi m.    N.    V  . 
A    Kl  MARK    0\    TH!     Mlv.VSI 'Rl-Ml-N  T  OF    HIF 
^S(iMA!(irs    MAf^si'nc    MoMF-lNT    F'ORM    I-AC'RIR 
III-     Hi!     I'Roros    AT    I    ^RGI     MOMF:vn'M    I'RANS- 
fT  KS.    by  I^yal  Dur.iii '.     Ill       1  ■>  So',  Mi     Sp.    s  ,,.f-. 

AD-2">J  2Hg    $1.  10 

(Gates  d:u:  Cr-.-lh      1  .ih.-,.     -f  (    lit-;;.!.-,!  r  \  '    i.,ilil.    ln.-;t.    of 

Tech.  .  F  i-.i  k-  ;  i. 
NIlCI.fiAR    MAl.NfllU      Kf.S'  iNANCt-;    ^Pi-lC  n<(  JSCOP^'. 
I  M\(  ,    R.\N(,...:    H    1-   SF'IN    MMN    OorPl.lNC    IN    1, 
.    IXFll'OHii    -.    2    IMCMI.oRO     ^    I'lilN^'i      ^    MF-l  THY!   - 
C\(,   l.i  )«! 'I  ANf..    b'v   M.i.saiKi    I  jk.if-.a.sr.i,    lX)n,ikl  R. 
Davi8,   and  John  1).    .Roi^tt.-^.     !e^:;;)i.al  re[X.    :io.    Pmi 
Contract  Nonr   22ii(2'-).    1  'jh  fj,    lop.    i,.  jcib. 

DfiSCRIPTOKS      •%..  In:    ■-.uiic-tK    re.sona:;..'. 
•Microwave  spu'vlr".-..   ^y\ .    Mole.   Tar  -{vcr  rosi^opv. 
Spectroscopy,   •Cycloh  t  tn.-^,,   Rit.i:i..^,    Metf\  I  radu  als, 
P^^enyl  radical.^,  Chlor:,k-,    (  1  ..  r.  !<  s,    N..  leat   .spm.s, 
\  iclear  magnetic  morne;u>,   Ma^^neru   :n-  menr.s. 

.•\  2  cpe  loni^-rank:!-  !!   F'  --p';!    spin  .o.ph-^;  -..i..,  K-en 
observed  over  (w-  -.r. :![■■:  ^.:i:.s  ,:i    i,    l-lifKioro- 
2,    2-dlchloro-3    ptieru  1     <    'iierhA  k  ■, .  l..p  .taiu-,    involving; 
one  of  the  fluornv^    r  r>i,'   1    r>i>.sirion  and  'U'  protons  of 
the  3-methvl  gnii.p.    (  onif-vin.-^in  of  :•<■  ^p'ttrum   witf, 
that  of    I  st-T". '-.{xv  ifu  ilK    lal»-lf  I  4     kMtero  .k'rivative 
8u>{>fesr-.  ::ut  tr^.'  tluoinu'  mvilveJ  ::.  fK'   jon^-iange 
CO  .pii:i^  IS  the  one  cag  to  t.'ie  met.'Al  ^r   'ap.    (A.ithor) 


62-RL-29.36E      $1.60 

General  Electric  Resear  h  1  .ib  ,    >   •  t- 1 .  ■.iA\,   N    "»' 
NEUTRON  YIELIK   IKi'MillOli   FT  >  A  i  K  6'T'INC'I  I   DE- 
VICE,  by  H.   C.    Pollock.   L.    .M.   Gold.  ui:.     and 
W.  F.   Westendorp.   Feb  62.    Hp.    2  ret.-.. 


PB    162  379       $1,60 

F!ii?h   F'-vr »:%   r'>.-.:v-.  I  .d-    ,    sr  ird  'r  1  !      ,   Calif 
.M.SONF    III      1    i.\S-lU     .>«.:.\I-n-,RlNO    OF-    1:  !.!■.(  TRON'^ 
B\'    Ih.til     Nl   Oj  r-T.   by).   (.',<<i  \rr.):<f:  ^    m  :  \      lori/aka. 
(Repit.   on  Contract  N^oiu  -  2.S  !( l  r)'      A.^f'^,    Ihp. 
9  refs      Rept     no.   hi.FL    2^"^ 

DFlSCRirrnRS:    •Elecfror-,,    •F-.lisfi,    ..atiennk;, 
.Mi.;[;eti.    :•]  mients,    I  i^*.t,    Na^le.,    Piotop,  ,i.iss  .sec- 
tion-.,   N  ..  lear    ;i.i^:,eru    moment^      F't;ofor.-,. 

The  elastic  scatterin>j  >f  4  1. -v  .Me-,  elcti-n-,  a  is  nua-- 
ured  at  -i  s»i«'  where  the  charge  9cat:ei  i:  .;  : -.  very  sni.ili 
so  magnet  1^   ?»cattertng  stands  out  more  .  .^  n  1\      Mea- 

urements  were  made  for  [Ff',    i  D'     T!'^      ^1  /',    \l  y 

4Be9.  5B10.  ^rU     ^c12.   ^S'\   h.'',   .f  ''\    ,,,Ne--''\ 

llNa23.    ,2Mg.    i3Al^,    ,sP-^'.    lyA"*^'.    i^k 'V.nd 

2oCa'*^     It  18  shown  that  the  results  are  consistent  with 

calculations  based  on  scatti-rin^  h\  'he  m.i^:ietic  nunnent 
of  the  nuclei  involved.    (.Aothoi  ) 


pe  162  382       $4.6<) 


I 


Hicrh  FnerifN  Phvsics  L^b.  ,   Stanford  L'..  Calif. 
s4im   (^F   Nl'CliiAR   MAGNETIC  TRANSITIONS  BY 
iv^tT  \S-nC   EliiCTHON   SCATTERING.   bvW.  C 
i^.r'x-i     J     GoldemlKMg  and  others      [Rept     on  Contraa 
SN,ni-2.M(!6)!.     1  4  Vp  62,   4Kp.   :^)  refs  ,    Rept. 
n..    Ml  ri.    276. 

PF-H'HUTOKS;    'Electrons,   'Inelastic  scattering, 
S   irterm>;     'Nuclear  magnetic  moments,   Magnetic 
"•,",nie;it-^.    nip<We  moments,    Nuclear  energy  levels, 
-^^,„  ,n  .  I  o-^-  -tectums,    F'hotons,   Bremsstrahlung. 

-c  e-iergv  sixvtrum  ot  inelastically  scattered  elec- 
./„-.   it  im'  vsas  measured  for  41    5  Mev  electrons  from 
.;■.  St  intord  Mark  II  Linear  Accelerator  for  the  following 
dement.     iD'.    ^L.^    ,U',  7S'\   hO'^'.  9F>^    lC)Ne20. 
MNa23.    ijM^ 


UCRL-9575      $1. 10 

Lawrence  Radiation  Lab.  ,  U.  of  California,  Berkeley. 
BREMSSTRAHLUNG.  by  R.  W.  Kenney.  Rept.  on  Con- 
tract W-7405-eng-48.    Feb  61,  7p.   2  refs. 


-23     ..M^,    ivM-.    15P^'.    16S■^^    IgAr^^^    19K39. 


>,,Ca-^",    anO  j^.^R 


Jl) 


f^^  1^2  r 
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l'CRL-9465       $2.60 

Lawrence  Radiation  Lab.  ,  U.   of  California,  Berkeley. 
PHOTOPRODUCTION  OF   NEUTRAL  PIONS  AS  A 
FUNCTION  OF  MASS  NUMBER,  by  John  D.  Anderson, 
1  ester  K.  Goodwin  and  Robert  W.  Kenney.   Rept.  on 
Cx^ntract  \V-7405-eng-48.  4  Nov  60.   29p.   23  refs. 


L'CRL- 10362      $2.00 

Lawrence  Radiation  Lab. ,   U.  of  California.  Berkeley. 
PREFERENTIAL  POLAR  ALPHA -PARTICLE  EMISSION 
IN  ORIENTED  CALIFORNIUM  AND  EINSTEINIUM,  by 
Quirino  Oil  Navarro.    Doctoral  thesis.    Rept    on 
Contract  W-7405-eng-48.    12  July  62.   93p.  63  refs. 
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iM'»-l'ier^\  Phvsics  Mb   ,  Stanford  U   .  Calif. 

ITER    LlMirS  OF   THE   ELECTRIC   DlPOli   MOMENT 
,,F-    FHL   ELHC^rHON,   bvj.  Goldemberg  and 
Y    T'li/uk.i      [Rcpi.   on  (attract  N6onr-251(l6)| 
:4  A  ii;  ^2.    Sp'6refs      Rept     no.   HEPL-268. 

•iFS4.:RirF(«S:    'I-lectrons,   L lectric  fields,   *i:hpole 
■..,',,;KT.ts,    l-.l.i-^fK-  scattering,   Ditlerential  cross 
■-ectioii,   l-llectric  dip<ile  transituns,   Scanering. 

Lptx-r  limit>  on  the  electric  diix^le  moment  of  the  elec- 
tron hi'..    Ix-er,  established  b;    several  methtxis .  the 
availahle  information  is  summari/.^xi     Mose  m^;^^^i;^- 
menCb  a-  i  e  m.i.ie  for    motnentum  transfers  q  —0,     1  he 
elastic  .c.itteriiv  cr.^ss  section  of  41.5  Mev  electrons 
onHo-«  a-   ISO'    -Atacli  .wre^j^Mids  to.  q  =  0.44  x  10    l-^cm 
were  mea.ure^l. 


l.VIl  RNTt:-67       $9.  lU 


1   •,  ,  ■•      K  ir  i  'o.  ,    c'la\-'on.    Mo. 

■■M(\ri  rioKoiF  intf:knvci  i;ah  slaf^  tfians- 

ir.Kl)     t,\  t;     !■'     l''-tnani,    P.    M     Shapiro  and  i>thers. 
Rept.   on  Contra.:  A  l(10-l)-3iS.    Is  Aug  61.    Kfip. 

3  refs. 


NA.s.\    N62- 1'^  v*^  •■       SL  Ni 

I  •  p.op,  Uio;-  1  ai'.  .    t^alif.   Inst,   of  lech   .    Pa.sadena. 
-,UML   ^M  on  AllONS  BI-ARINC  ON  THE  USE  OF 
NELTRON    \i-llVAllON   F-'OH    Rl-MOIH   COMPOSI- 
TIONAL  ANAl  YSLS,    hv  A.    i:.    Mct/ger     Kept     on 
Cxintract  NAs--0«i    s  A.;g  62,    1 2p.    ^  refs.    lechnical 
rept.  no.   32-2st\ 


TID- 1 1  1  ^4      SI.  6' ' 

K;io!U  .\'oi;iK   Fo-a l-i   I  ab.  .    Nclx-iie.  tady,    N.   'S 


K-ioiU    \'oi;iK    Fo-Aerlab.,    Nche:ie.  :a.i>,    .n.     .  Pu-^-'^,     AINU  u—   no  "    '^„ % 

,;■,    "i  11  1(-    OF     NNlSOFROriC   NFTTRON  SC-.\riLK-,  energY,    by  W.   H.   Burgus.    Rept    on  C 

m'  ('N   K\l>l\ll<'N'nAMA^"'l      1^^  f^-    t-.  \KEllig'>".  AT(10-l)-205.    30  July  62,  25p.    12  refs. 

..    A.    |.  ;-U:„   and  R     J.    Allio.    ^  Nov  (<),    I'T-    H  refs.  ^62-15304. 


LADC-5267      $3.60 

Los  Alamos  Scientific  Lab.  ,   N.   Mex. 
SOME  RECENT  DEVELOPMENTS  IN  FI^ION 
PHYSICS,  by  R.  B.  Leachman.  7  Sep  62,   36p.   21  refs. 


MMPP- 191-1      $1.50 
Michigan  Memorial  Phc-onix,   Proj.  U.  of  Michigan, 

TWO  YEARS  EXPERIENCE  IN  APPLYING  A  LOW 
COST  NEUTRON  GENERATOR  TO  ACTIVATION 
ANALYSIS,  by  W.  Wayne  Meinke  and  Ronald  W. 
Shideler.   Rept.  on  Contract  AT(1 1-1)70.   Dec  61,  63p. 
18  refs.  TID-14271. 


K-1537       $0.75 

Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
MACHINE  CALCULATION  OF  CENTRIFUGE  EFFI- 
CIENCIES, by  A.  A.   Brooks.    Rept.  on  Contract 
W- 7405 -erg- 26.    21  Sep  62,   27p.    3.refs. 


ORNL-3287       $1.00 

Oak  Ridize  National  Lab.  ,   Tenn. 
A   MONTE  CARLO  CALCULATION  OF  SCATTERED 
NEUTRON  FLUXES  AT  AN  AIR-GROUND  INTERFACE 
DUE  TO  POINT  ISOTROPIC  SOURCES  ON  THE  INTER- 
FACE, by  W.   E.  Kinney.    Rept.  on  Contract  W-7405- 
eng-26.    [1%2]  37p.    10  refs. 


1  DO -16797       $0.50 

Phillips  Petroleum  Co.,   Idaho  Falls. 
RADIOCHEMICALLY  DETERMINED  RATIOS  OF 
ASYMMETRIC  TO  SYMMETRIC  FISSION  OF   U^^\ 
p,239     AiIjD  U235  AS  A  FUNCTION  OF  NEUTRON 

'  - Contract 

NASA 
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NYO-9536       $1.60 

Rochester  {'.  .    S.   Y. 
APPIJCATION  OF    n\b:   PRDIFCT^OS    ntF-OREM  TO 
SrCI.HI    WVU\    LOW   MASS    MMBt-.H.    b\  S.    Iwao. 
F.    B.    Wand     and  S,    M<,r;-       K    -r      )n  Contract 

Ar(jl)-1)-H~=..      r   Un  M      I  >i       S  rffs. 


Elementary  Particles 

PR    l^'ti  "8  4       Si.  in 
•Vri/ona  star-    ( '.    '!-nipfl. 

oPfKwr  rtjNDi  ri( 'Msc  nr  \  '~i.as5?  of  word 

ASSOCMATION.    bv    \r'h,ir    W.    ^r,,-,,   Carolyn  K.    Staars, 
and  Karl   \.    Minkt  .    IihriK  ii  rj*.    n.  .    18  on  Psycho  log 
ical  Prixresst's  in  1  ankjua^jv  (  "■  immiini,   iMnn  ,    Contract 
M.mr    2^Q-K02),    and  N'ru-nal  Ii^-.     .f  Vkmal  Health 
Conrrac  M    2<hl.    I  in,    ^i,    \'>\\    ^  rcfs. 

[)F  S<-HIPrOKS;  'lan^'ja^..  <  ,ndi-i>rv  !  reflex, 
•  Vrx'abular  V,  fkha.inr,  *  H-- i^  •  i  nM  F'- .i  *^,.  i- >^v). 
Stimulation,    'Verbal  Nha-i.T,    ^<H.ll.  .   'mmunicarion. 

This  txptrimonr  "ai-.  .-   nducted  in  orJc-r  to  test  'ho 
hvpothtsis  'ha:  'h,    Aurd.   i-i^i viaf-"^  ">  a  common  stimu 
lus  word  constitute   i   Aor.l  .li^s,  ■ ':  i'  i-.,    reinforcing 
word  ass(x:iatfs  ••>  a  *<>:.:  Ahen  thtv  are  emitted  will 
r*sulf  in  an  increa^ie  in  :ht.  trequency  of  emission  of 
irht  r  word  assiH.  la-    s  to  the  same  word.  (Author) 


ORO-53M      $!.()() 

Florida  U.,   Gainesv.lie. 
AN    E.XPERIMEN'TAL.    JNA'F-'.S-nCA nON   OF'    H!  HdHnN 
TRAJECTORIEiS  L\    AN   AXIAI  1  V    SY\1\!F-:  :  ■<!(     MAi  ■ 
NE'nC   FIELD,   bv  R.    F.    Stctsu;,    B.  N.  A.    1  ,a:-.b.  :;>. 
and  [).    L.    l^ffertv.     [tx::n.^ai  :ept.    >.  ■.    i,      r;  Coruract 
A  r(4<)- L)-2^S?.     IS  Mar  f^  2,     lip.     J:-t-.. 

OR()'S6^      $1.6<> 

F!t)ridaL'.,    Gainesville. 
PARTICLE   TRAJECTC)R1F;S   IN    A    S'l  \  VU     MIHKOK 
FIELD,    by  D.    L.    Laifertv  and  B.  N.  A.    La.vtx  :    ,     lev-. 
meal  rept.    no.    4  on  Contraet  A  r(4<)    1 )   2^^  <.  2- [  .ne '~^, 
rp.     1  ref. 


PB    162  381        S4.6(i 

F^lgh-Energy  PhvsKs  Lab       Stantor  !  i      ,   Cud 
AN   EXPERIME.VTAL   INf\'ES'T  IGA  TION   OF    PI(  )N   KIF-.C 
TROPRODL'CTION.    bv  L.   N.   Fian.:      [Rept.   (.nC.ntn.t 
N6onr -251(16)1     27  Aug  62,    48p.    kJref-,.    Ke;<. 
no    F{EPL-275. 

DESCRIPTORS:    'Pion^.    Me-T-,    N.i^leir  rea    n    n-,. 
Electrons.    Protons,   NeutrTis,   Nueiear   re-.or.ince, 
Ela.stic  scattering,    Bremsstrahlunk^ 

Measurements  of  the  total  eross  sectu^r  for  the  pr.^-- 
esses  e-»-p— »e    •»-n»*>*   and  e  -^  p  -*  e    ■^  p-^   X     are 
reported  for  a  wide  range  of  center  .  )f  mass  energies 
arxi  momentum  transfers  extending  above  the  first  pi.m 
nucleor  resonance  and  to  momentum  tr  insfers  i>t 
20  f'^     Only  the  final  electron  i-,  observed  in  thi> 
experiment. 

S   18 


PB    1^2   iH()       SI    6(t 

[Fii^.h    !-.net,;v    I't!-.^!.-,   [at     |Stant.Tdl      ,    Calif. 
1()WM.\SS    XNOMAIV    IN    F'iioroPRODCCriON   OF 
FMON    tWIKS,    h\   ii  .rt-n  K;>  b.tet  .     [Kept     onCmtract 
\f'o-.r    .^l(ir^)]      2(1  1-d.   ^..    1 2p.    l.iet,-.      Kept 
no.   .MFJ'I     ^'7(1. 

DESCIKIFTORS:    'Pions,   Production,   'Nuck  m    reaaiotis, 
Elastic  scattering,    Diffcrenti  i :  ,  r    •---  -eer.  .n, 
PrcXons,  Electrons,   Particle.-,,    'F'F.Uor.ai.  ie  it    reactions, 
•Pair  production. 

Abashian,    tN.  ..c     i::d  ( "r  -Wf  *:  ivr  ■  .b--ei  ve  !    iM    inomalv   m 
the  prcxlucn.  .[■,     it  pi-.n  ;viir  -  in  The   relation  ;    -i-  .!  -t  He  ^t- 
2rr.    T^;-    i-.'iii.ii.      .\t<C       »  .  i.r  -  :n  the  is.^iipK'  spin 
state    I   =  o  >  <  th.e  -A,    piiii;-,  ,  >r    1-.  heme  .aused  bv  ttu' 
production  of  some  ;vi;'icle.    This  ex;xririu;u  .v. is  .m 
attempt  to  observe  the  ABC  in  the  reaoT.  n:      ^  p-^p   f- 
.■\BC^   without  any  restriction  on  the  p»sibK   dt  cay 
modes  of  the  ABC  if  it  is  .  .virv^le. 


PB   159  82.3       $1.60 

lllirKJis  C.  .   I  'rhana. 

INVESTK-A  noN   OF'    ""    IhlMKON    'MCA>S,    bv 
G.    C^ndo,    j.    L.    ('f.-w   ,i:i  ;     it".'  :s.       rti.hnu.il    rept. 
no.    24  on  Resean  ■.   m  N  «.  i   a  r    Physics,   Contiav.t 
|N)onr-ls  U('i^).     M.i;  M      \:y.    [<^  ■■*.•.. 

DE.S(   Kl('I"Ks     •iHjy,,;--.    K  I  lioactive  deca\      Naelear 
reaction-     M'  -  .11-     Ih^iton-     N.r  !■  ar  physics.    F'.irtieles. 

This  investig  it!- >n  a  1-    ukU  r '.in-n  to  search  for 
leptonic  decays  predicted  by  Fev:  ■'  an    1:1  '.  (\  ll-M.inn- 
on  the  basis  of  a  universal  Fermi  inter  aetion. 


A[)-2H()  7.s>0       Sl.bu 

Illinois  r.      I'rbiina 
A   SI    RVFV    Of.-    \(  !    IKAI     F'M<nCLls    |\    A     uf 
BEAM    F-Ki'M    IHS-    hKOOMiAVF  \    ALIF-KNAriNG 
CRAOIf  N!    sNSCfiKorKON    (  i|'l- K  A  1"!  \(  I    \V    -id   HF-'V. 
by  Fi.   j.    Lk.  I  In. :  .    G.    F-"ishei  and  utr.ers.      I'lh.nieal  rt  pt. 
no.   39  on  Research  in  Nuclear  Physics,  ("ontiaa 

'NjrMir  -  1^  '.4(0-).      Mi.^:      pp.     N'ffs. 

DF-ISO.KICroKS     M'rotons      'F'toton  t»  ar;;-     'Sv-uhro- 
trons.   Gamma  ra\  spectra.    Neutrons,    Mesms, 
*Gamma  rays.   Particles,   Particle  Lvams. 

There  are  about  L^    t    ^.  '■  x  Ifi    gatniiia  t  us  with  en- 
ergies greater  than   1  FV  •.  ;>,  r   sr,  rad.ian  at    Mf  from  a 

50  Be V  proton  beam  of  lu'l   pr  it  ins  w'^.i^h  is  making 
multiple  traversals  of  a  v  .ir  turn  (or  ;->olveth\  Une)  targit. 

I"h,e  :'.jr!d«  r     it  gatnriui  r  Us  with  energies  greater  than 
.3  Bev  IS    town    1  fKt.ir     if   Id^  fif)[r,  tht    numtxr  at   1  Rev. 
The  nunu>«.  r     'f  •■.i^h  -.  n^  ;  gv  in  utrons  (greater   than 
300  Mev)  coii.ing  tnrough  2  iiKh'  s    >f  lead  is  al«)ut 
5  X  10^  neutrons  per  steradian  per    l'  ^  protons. 


AD- 27^  115       $2.60 


I 


Nevis  Cvclotron  Lab.  ,    CoUimlna  V.  ,    Irv,'ington-on- 
li. id  soil,    N.    V. 
MXC.Nl-nC   .MOMF-NT  iW   NFiGA TIVI-:   ML'ONS,   by 

■    Meiies     I>>etoral  ttiesis.    FU'pt ,    on  Contract  Nonr- 
Y^^<"2)     1-el'  '^2.    2^p.    21    rets.    Kept,    no     R- U5; 
1.     3^^^    Nl'VIs-KU 

DESCKiritiK^     'M.^oMs,    Mesons,    •Nuclear  magnetic 
momer.t.s,    Ma^riu-tK   moiiients,    Carlson,   Oxygen,    Mag- 
nesium,  Si  Ik  or,,    sulfur  1 

The  ma»:nefK-  mc»nient  oj  :K-v:ative  nivions  Unind  m  atoms 
ofcarF-«'ii.    ox\-gen  (in  water),    magnesium,    silicon  and 
~.:lfur  twis  tx-en  measured  with  a  precision  ranging  fron 
•\  10'"^  m  carlxn  to  1.6  x  10""*  in  sulfur.    TFie  meat^ - 
.red  I'lorient  is  corrected  for  relativistic  effects,   di - 
c:.ak;-ie'ism,    nuclear  pHilan/ation  and,    in  tFie  case  of 
.irS'i'  -ind  nuimesii.ur,,    KrugFit  shift  tiefore  Ix'ing  com - 
.vired  to  th.e  moment    of  the  positive  muon.    Tlie  rwti 
:ne>ments  are  found  to  Ix-  ecjual  to   ]  \  lO""^,    vvliere  the 
major  uncenaint\  is  due  to  Knight  sluft.    The  relativ- 
istic,  diama^iiL'tic.    luicK-.ir  dud  solid  state  shifts  are 
large  enough,  comixirexi  to  the  statistical  and  systematic 
errors  to  make  tlus  technique  usable  for  the  investiga- 
tion of ''le-^'  effeos.   (Authior) 


instruments  and  Installations 


sM  -^24  2       $1.60 


BrookliaMii  National  Lat  .  .    Lpton,    N.   V. 
^r^RK-CllAMl^l-.K    LAHIILING  OF    TRACKS   IN    A   BLB- 
i-LL  CHAMHF-.K,    bs    |.    Fisctur  and  G.   T.   Z<irn. 
6  Sep  62,    l=>p.    1 1  iLts. 


CI-\-s^,4(l-^.  ID      $1    so 


F:,;k;erton,  Germeshausen  and  Grier ,   Inc.,   Santa 
■    fvii  Kii  a,    Ca  lit . 

AF-.KIAL   KADIOL(X}1C:aL  MONITORING   SYSTEM.    II. 
PF:RI-ORMAN(Ti,    C:ALIRRATI0N,    AND  OPERATIONAL 
,'HF-:CK   (XT  OF  THE   LGS^G  ARMS-II   REVISED 
iVSTHNL   bv  J.   Fi.FFand,   R.   B.  Guillou,   and  FL   M. 
Borella      Kept     on  Contract  [AT( 29- 1  )1 18,3],    I  Oct  62, 
•^^n.  -lb  rets. 


CRI  -Q23I       $S  60 


I.iArence  Kadiatuxi  Lab.,    L.   of  California,   Berkeley 
UTOMAnC   SCANNING   AND  MEASURING  OF 
•^'BBIi;   CFiAMBHR   PUCTTCXIRAPHS,   bv  Antonio 
rrisselli.    Kept,   on  ("ontract  W -7405-eng-48. 
'  Jane  N),    6(lp.    7  refs. 


LRL-  1U>6'J      $1.  1(1 


lawsience  Radiation  Lab.,    L'.   of  C>alifornia,  Berkeley. 
N!F-:iAL  GASKETS  FOR   THI-    BERKELEY  88-INCH 
CYCLOTRON,   by  Ralph  Peters.    Rept.   on  Contract 
««.-~4<)5-eng-48.    2"  Apr  62.    lOp, 


UCRL-9435      $2.60 

Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
THE   RCA   6949  AS  A  SELF-EXCrTED  CYCLOTRON 
OSCILLATOR,  by  Bob  H.   Smith.    Rept.  on  Contra  a 
W-7405-eng-48.    25  Oct  60,   22p.   9  refs. 

L'CRL-6325      $2.60 

Lawrence  Radiation  Lab.,   U.   of  Calif  of  nia,  Berkeley. 
SOME   EXPERIENCES  WITH  NOBLE-METAL  METAL- 
SHEATHED  THERMOCOCPLES,  by  William  E. 
Bostwick.    Rept.  on  Contract  W-7405-eng-48. 
6  Feb  61,   25p.   17  refs. 

UCRL-9413      $1.10 

Lawrence  Radiation  Lab.,   U.  of  California,   Berkeley. 
THE   STATISTICAL  GEOMETRY   OF   BUBBLE 
TRACKS,  by  Walter  H.  Barkas.    Rept.  on  Contract 
W-7405-eng-48.    28  Sep  60,  8p.  5  refs. 

ORNn^-L383      $3.60 

Oak  Ridge  National  Lab.  ,  Tenn. 
ELECTROMAGNETIC  RESEARCH  DIVISION,  ed.  by 
F.   T.   Howard.   Ouarterly  progress  rept.   for  period 
ending  30  Sep  52,   on  Contract  VV-7405-eng-26.   [1962] 
IXvTassified  2  Apr  62.   32p.   9  refs. 


ORNT-1531       $260 

Oak  Ridge  National  Lab.  ,   Tenn. 
ELECJTROMAGNETIC  RESEARCiTI  DIVISION.  Semi- 
annual progress  rept.  for  period  ending  20  Mar  53,  on 
Contract  W-7405-eng-26.   8  June  53,   declassified 
2  Apr  62.   28p.   33  refs. 


WCAP-2053       $1.60 

Westingjiouse  Electric  Corp. ,   Pittsburgh,   Pa. 
MINIATLTRE  NEUTRON  DETECTOR   DEVELOPMENT, 
ed.  bv  J.  Weisman.    Quarterly  progress  rept.  1  Apr- 
30  June  62,  on  Contract.AT(30-l)-2827.    18p. 
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'  -^^    F1S.SION   PRt)I)CCT    POISON    E.\  PER  I  MEN  IS,    by 
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.k.'cla.-,siticd  5  .Sep  ^2.     2>-Jp. 


DP  "^'^       S''.  ~^ 

d..  F''ont    !c  Neii:  >ur  s,    T,.    I.,    aiid(\'.  ,   Wilnungton,   IX'I. 
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ITY AND  APPUCATIONS  OF  THORIUM-230  (IONIUM) 
FROM  URANIUM  ORE  MILLS,   by  C.   A.   Rohrmann. 
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G.   E.  Hansen,   D.   P    Wood,  and  B.   Pena.   Rept.  on  Con- 
tract W-7405-eng-36.  8  Oct  62,   26p. 
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LOGRAPViY,    bv  c:arl[on  K.    N;.hoi^  ,r,  a:.J  riir'.)n  L. 
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»AJO«    VC»€TATI0N    TTPti    Of     .liTLHN    CnTA-IO    AMI 

•iANITO«A    fHOX    AIAIAL    »»OTV«»AfN». 

A»-a««  •<>  ""■     ' 


•AtOIM.    T*««CT* 
TOKO   •OOIM 

tfflCTIV'NlM    Of     T0V>-H*    TA«SCTJ    fCH     tj.lN^ 
my    f-lo«    AI»C«AfT. 
AO-aM   *\l  °'"''       ' 

C0.*ATABILITT     Of     A/A     J70-H     TO.     »UB»T»t»N    1 1 TH 

r-1000  Ai<ic»AfT. 

A0-«*«    »••  "'••       ' 


•AtKOOriUMIC    HCATIH* 
HCAT    TKANm* 

Mocrou«t>  rof  TMt  L«$10».  Cf  ''«'""*«-.'^ 
TfCTlON  itSTfS  rr-.  »»sCJ«l"»»li-ITT  ac-Int^t 
VfnlCLU. 

*o-asT  •»?  ai..  11 


•ACROOTNAHICt 


TjIlI'  IC'IIC    TtJTS    ON    lfO«T     AIMOOT«A«IC 
^NuO'HtA     NATIHIALS. 

AD-aB«  »»»  •J'"'    " 

ALAVXJTNA-IC     rCAClS     ACTiNO     C«     A     .LUAT     •OUT 

hTh  sfANATt.,  rf..     ioFL»!OMC.  HAUCfiiu  wJ 

rLo». 

AO-IM   •»»  -I».       » 

INVtSTUATlONS     Of     At«OwTNA»lCALLT    •aNCKATCB 


•ACitONMrricAL  •oo<«t 


A^OTOTT^     m«CLO»NCuT     -OtLL     >•»    Al-    NLfUCLINB 
•IToSt. 

A^aM  t*J  "<'■     ' 

.HnlOHPr    JtvrLO'NtNT    -f     -ouil    >•»    •!«    HtfJtL- 

INt,     iTOAL     f*"    '•►^     AIACAAfl. 

AO-aM  tja  ji»-     ' 


MCKONAUTiCS 

CATALON    i^    »^«L1CAT10N». 
AO-aM   •»•  OIV.    >o 


MkOeSOLS 

INTtHACTlO"  Of  ACKOiOL*  ANO  AI«  lOAA. 

AO-aM  AH         "'»•  '• 


'0-tM  tt«  .:»•  14 


»«0»»->.l'«     I", 


'•«». 


*;^-j««  »Tj 


»1      *H,       \#-4      (t. 


•  .  t  %  .    ^     I  , 


lp-lt«     lii 


*      <•«  ■»••«      a      -        »S,        .4N«.:-<*.      ,      ^'*X       »'i'L^> 

*""f«IC    C0i*0uM0».       Tjrio    iwCkX)*!    »4r^»^    ...^ 
•CCCLtxriO    ••IN*    •<«    ^C>«"k:c>t.    raar(r<T  kj  . 

'•  J««    '>-"i***'     »l*^<««Tj»t     «tp'«*r';^s    4»»*i4«r.t.  »  iNL»ew    ».      >*"»k  •  ;  **«-i  >■*    ■€•«€■     M4.l*w    1»\*«- 

•  "l.'-^'«      '.      N--.  «  »*N4;«!.-      ***»..  \      i,'-      W4i» 

•*'*  ■  ».     »     *,'        '     ■»(*     »*     •I^ii.v     .^      "  "€     ■5-^4     •  j4.     44»»t. 

▼*<€•>•€  T  rC  44.      T.4fc«T»tNT      J#       '  ««      ^  4M  |  KA-i  ■       .  0M^«4  t - 

••»l£..    "w-tic  j«»(xi,t.    --4-;:4,..    .e4CM»«   •oh-  r-.,*,,    4.^,    ic-.«.i      ^4-       >(4^4>,-i    •i.«t 

r4<Y      l4»1«      I»      f>H      J[«».«1,S      •-■.••J...€.      •tJi'>«<  '»,'r  .N      4      ,.*^,        >'«,.4l4t      al.^      •4.»      'J         t4«^ 


•4..MB«4| 

,    .-t      l.4->.i«       -.       .-t      4r»i    1C4TI0N     0»      Mj 
4v.€s44.        "JJ^S^r     4»»...4'!-s     5.     .•0«-»    T^ 

•-    •-€    ^'^c-    j»    SM-f.    4«^    ':    4irtcri   y 
*'»-•''    •":'"   4"r    t%\c>':4..f    ..nf   c3i»Ti 
■    ■      :»-«i'r. 


4^  *4  4A4  ; '    •-*^4« " ' ;" 

"^«^\-£l    4NC     %'4:C5. 
4f«-i««     KT 


•-»^'i     4tu    »MO»e<lg» 

•■    •-!:«.    4w)   Du4iir.  >a 


-  ^4    "^  x>  «.•;:;-» . 


4»-l*«      •>' 


r*4^<4Mv*    '^     414    »^l•C(     «- ;  »■  ••«4i«<t     'i*"4*;,**. 
"*  ^  4  . 


0(1 t«M 

ft 

•    <C      «4Ml'4«i.:»f      ^       •««.       .  »Ki4.A.       .     ---'tt*."t 
f  "■•t'«l"»»'4l      mt;.'!'     »J"     ••»l.i«l.         4     4«--v.-- 
»•>-     q*     w     -fc«4,     vOfVla.     4IK.     -"!*.. "t-*. 
40-IM    IJ*  ^l<  .     " 


Ml*    M4    acKUC    M/MOMl 
-  ■  i-->rn. 


'■*    400  r '  o**   ^  -"N^jc-Ti^^    !<ire««4^^  -*i4    'Hf 

•  •i'   MiiTjtK    j»  '~<    «€loc.".      '■«    ;ot»»  i:  it»»j 

4»t       l4iUC^l»^*«HT  *#      'HC-iCm:*'       4$      4Mr       '-t      *t4>f^ 

40-aaa  trr  .  i . .    i , 


.4»0*4T'»»f      "Of*^      ■)#      •■Cxtl'44^      4[ll      '44»»1C      t  5*^ 

"s'    •t**'J4.^€    :"*»4rTf  rt  !  S!  .     $. 
40-tM    111  nK.       I 


'•«.,*4'.4..      -     -t         ».     (     r     «     «»1.^.>ST     4„t     '""l— >Ol» 
4r"f  »:»r,     •'«      ,»f      :•.     4-^4     04<^^\     ;s     «4  '  4^  -  '  >. 
-'  '  4.      S     •*.  ^  . 

41V1*«    3»c  .:>.    .4 


•  4  1«»1.4>«      ••0^J»«»44<ti 


■"■'    •    .«»"4    -»    «r.i4^[.   '•(•(■itNcc, 

4C>-lt<     4M  .  I  .  .     H 


*    •■    *  .  ;•*    V*    r  :c  1    -»    4.    ;  h   »<k  tin   4^**^! 

-4Ji(  S4't».  4  .'-ii't^  ».  T  >1«1»|  45  lAJClLlTT 
■  41  NOTr:,  rn«  *fO*— '  41*  4^4  U  ^  NO- L4.C  C  T  4  U^-v1tf 
•"•r      Nt4SU»»i*N'^      ^r      T.^      »*'4l.       IN     LlTNli^.      Mni# 

4-;^   •r'4v»I  •    C4ii^34,4Ti    m^t'^mit    oven    '•*  M*- 


■  C«.       »•*      4  ,  •      4t»^.   'N« 


4C>-|«*      Itl 


44,. :  >»o*.  t 


•  «^"Kr*"U4*.      •t4C'10«**      IN     4i.ft*t.  I     MACiOM' 
44i      (*X4>':"N     ••-■      :4'i'4*.w:N<      bC^      44C      'ti_' 
-'--'4S!\»«      »^4t      '"'C' Jl  »  »  I  »  . 

4».|«a   «T]  .!..      • 


••i'»^"><N' 4- 1 -»    •_•    •i'»i"4rj«i    4«C    "•CMU* 
"x.»»r;iiNm    J*    »-<   N4W44CM:    luscc^TiatLiff  a* 

-•'--''-*"♦'-;"  -t--.';       41,      ..      ,»      .,CLl  ■.  .^      4,..4,.l      «t'44.?. 

'■>.•■»•:.  •-4'.N-,      4fj|s5i      »•      «.I4»4<1:       •l"Pl«4-,«f  4(V1»«     »•  T  .1..      ,» 

'•»  .*«     ••4  »  ^,,/*  4»- •  , 

4e-i*«  *«i  aiv*     • 

•  4C4  4*_  INC      CKi.*.! 


•4c«4f 

Nl.'«  1'  I  341 

4     rcr.,M4     L4-"«,-ts'     lNlT14r£0     TO    C^M-<'< 

*»^    Lr'CwM    -^    "  :  " ;.    4-1  ••    »l:     4t.ft4C    :  ^c  M  •  4  '  t  _ 

•N    ->4«*.t;-n    4     '-     4     1 -1,  4-- ;  .^.^m;  NA'i^     :,.J»C^ 

4*\'f N. 

4^|ft«     4*0  .6 


-,'4f  4  •  *  ■ 

'  •  4<*'l"t       IN      -4 
-  »     e  Ni  •  »%     4  -s,  I 


"      4^INtN'*4»      :4NJI..  '-e      v»t 

.'I       IN      4N      4.44^      Oil'      4^*%4fll 


C9«T«0L    tT  !▼(••• 


•.l^t-kuji  1'  .NC     .f-.l,.  t 


4*     li.tLT»ONK      •4eDI,*)«       'Nl^ltU^^fT. 

•D-t**    MJ  4 


Mii>ca«#T  CMcaicM.  tmbu 

;44«Itl4      *4^  I  T4e  I,,  :  •  »      '•4t.4',yN      ,4       ' -f      N«      .J 
■"^w       1      4r"C44rT      C-€"':4,.       '4N4  tS*4^      C:       )«4 

Ty-*-4/44,j      4r4^4*fi, 
4(>-l*«      >•«  >/!<. 


*«|>CII4«T 

•  <    ■<l>^«    »T»»f"       10    "K    4l«ta4''    ,uN    aa     .. 

•N.^       ilj**     fjO      14-1.,  ^(JCjiilON       ^       'Hf      4tcI4«lL.' 

•»l'     ""OfcHa-      jNC^     _!»«     1C»C"I»'!-N      W     •€C««'4|'4, 
'4._J«t»      NO't-. 
4^«M    tl*  ^l<  .     ii 


••-f      -IKfft      |Tt*|M      ,  10-N»i      4144:444   •      i^^M      «(• 
4"C      VJ4I     »U0      l«-  .       . 
M^tM     (|T  JI..      Jl 


*•<€  «r»^t      »T«Tf4       .  lu«#i      414r4A/t       j^^^      ^i^      jj 

4NC       ^  KH4     40C      CI       II. 

4»-«M  (tl  JK,      1^ 

••••I 


■^ftMTC      aitTlttuT  1044     ,^      •4avt0      flNNt      4T 
»CI»?«10I»1L      <t>.,XIT|(|, 

*^taa   i*«  UK,     • 


'-       T*4t4       4       -t.,,*       -4        X'4: 

•f  •«»   ■    •   . 

4«>-lft«      31J  ^1. 


4*1.  141 

H«»0«»»T>««  II 

•(4S:B,_'''      »'.-»       Jff      4      lJL4il      1,.,.  jW  IN4'|U 
4--     »      4»,,  'p^  -  1  '.  4  S      4  IC,-4Nm4       i  '  J  Tf  »,  ^  j»_ 

•444''»f       -Jfa'-       ••,-       »«;'    ,4,  V  '  -1  '   ;  ~4'4       3#       '• 

•4»_*'>      J*       *.»4f  ^^^€4      ,4-         .^  ^44,      '.-Nt      44f 

••HtNTt„.  ^.••-      4NC      »~^"  -»'<l'-t   ■    ;  ,       44IH 

»fNe      4l4Su4>r^      IN      -,L'-«'%      "4.   'N't     «    I  .  «•      J*  •  ' " » 

OW     :        k-     44<r    4    ■-     ,N£44    ^-v44     .^..>44  :n4  r  1  )N  . 

r*    :\   t?'i-4't^    •-4»    'H#    ...    -iN4'n   4«t4i 

'**      4ui4^       >,,4»tN»'-,.      41*.     I-t  ■,■      4      >4C      N^  N 

i4>      l.<:-'4N<lf4      ■:.  4C       i      »      i  „.    44e      i^'(41      J<4 

'.'%%.       •'*    -4«;n»-    <j,.v>"i      4     *«c     ;,., ^iN4'^ 

•  ■,„     N*     »<j         I  'I'i. 

49-lft*     *««  .4 


4C4.'I>4      «t'tftN      «4"l.«'       t|44N4rail     H4TtJ|Ili.l 

•  ■'-    »Ii.»t»    w«10«     jT»»Ov«ll     I»    404.1     Tnft    JM    W 

•4.:    H.-1.1    »u.f4   -0   jTji^t    '-t   Nika4tiaa  ef 

»'."4       i^jfa     ci^j^     ,'>4,CI'  l.Nl. 
40-l*«     >»J  .!«.        ' 


'r^'lN.-      4Nc      l«4^,4TI'N      J*      44IN4NT      4w>A4.i<< 
'f^w\      4Ni,      •4T't4;f^      34      TH^      ;N.4L"4i.  IMf^tttaCl'klC 
"■;^«       l'^*f-       y4«f,f4      .441>^k  Hc>*44u<      NATtS* 

•r«»(44'u«r      4N<,      S';44it       T,Nfi. 
4D-I*«     5>0  .  1«,        ■• 


^'4'»      J*      .-44tr       ;NClC4'J«i      40*      44.44i,l4«     MT- 
'»*■!*.  •'»'4Vt      »»-!4'      ^t  Tf  "N  I  N4  f  104,      4&     4     4g44|t    gr 

-•4%.4IN,,     •f%lj«4,,       -444-1''.  ,.)4IMt.l.Ari«N    gfT«i4 

4fk'>,4.      C444tl'»      4NC      4r%lt*4N^e      *«.4AuiiC0     **  [« 
4      V-*«>«'      "  I  &4-      .J<»»fNT      "^A  14  . 

4^•l•«   Ml  .  :  « ,      ■• 


4«l.«4il>^      C4«Ta      l«T4^| 

■"'•  ■•<•■',.  1  :^   ,3,    •tNr<>4r«(    4»«;   MwtfcW 

l»'Kll»T5     )»     T»t     >4N4«I|C     tuKtrTlllLlTT    0» 
'  "t       4.  4  4,.    1      "«  '4,.  1  . 
4P-1M      »«T  ;|,.      J, 


4..   4..  ..-^y4K  •  '  ;n   M4IUNI.J4   ciacuii   »a«  jM 

•N     4     -  »f  vly  -« 4'«C »     tO^L     *4Nf»4I3a,     4alMI*aW). 

•»-•••   »»«  air.      • 


aa,.HS«4 

4»-t*«    90« 


.  4  ■  •   1   -f  -  y*-ut  4€  . 

it 


•*C>.*TI 

rKCTiieit. 


•Tin 


aAt.*Ca«4lc    Tg»«LiMT 

H.;m:»  .4- 1 -4,.        -:-   .-«•    4Nt.    .{'-    :^»'-"u,.j 

4       i'jTT        ^4.      -0«0'^»>       '-<5«'       4NC'       Jl,4cl'>       'Jm 

'fKj'H^tt      4NC      i^4-#?      , 

>^I*«     M*  .  t 


4,.1«»«4:'     ,<».r'>».     ^o^/*^     4N0    'aiMNiji 

4-  »*»«a-»T  jf,*      04.      »0»OT3»-'      '-<C4I»      44«        >-4^.IT 

~x)ijcft   44C    i«4cri. 

4IV«»«     MT  :,  1  ,  .      .5 


*'»c'ai4i.    wxrwrit  »'j«  -0"«(.!>«»   4M..  ,4o««j'i» 

%*3'y^t      yr      444%      %',„»       ;n      «.^r.-;r^      T.^(^,      4,^j 
^>    4 ^  ;  T  »      4   j«      4.jC.^ ^  f  I      itta      \fA.    I   y  , 
I^IM     M«  31,.     It 


r'rcT    ^    ;a.|'4^,.iNf    i"*t4»icTio»il  u»0»  "« 

f.L:'41r4t     ••^fa'Ift     04     M»1CJ4C)UCT|»«     InM*. 

-•■4^,1-      34»j4^rii    •ii-i>.ia'(]   ANO  iil>C>-«Il 

ST  1      l> t*lN« . 


•«vt.aTi 


•\>«14  ll.4Tl>i     s«     ITIli.     «•     ILlCTHOtt.** 
•»-lft«      «i>  JIT.       IT 


•A1.1.9TJ 

»»»»ll.l 


JV'l"4'f      TCNll.t      t'arWTH      Of      NOTCMta- 
' '      4^. J'«. 

A^lft*    iia  oi».    i' 


m  I 


„,^«A    C0O"Tl»t 


•-<  .  1 


ThTun     I CN     DBl'T 


tTHCc  o»   «A«i«T»  aloe 


,.4'r  :':)4i. 
ie.it«  oo« 


4T(.«      J'-wIO      S'4Tl      •«.CLt4«      »4.<T|CLt 


...4lf      w4•^     ',0-1  •.14I10N      04       4.C      fttO«AC«     C  O*.  T « Ot. 


tO-IM    111 


4AI.J"!'*'" 

KMCIN* 


L!. 


.  t4NlN0      to*      404«t»lTl 


:  N»F  5'  I  '  4T  I  ON     or  . 


4t|.|M    '»• 


14MWK"    'iT*!-' 


I 

MI*n.|TUM    NOeULATIM 

jlIMG     AM»LlTUOf     »O0OL»1I0«    TO    H><UC*Tl    HIISI" 

0«kl«y»T10NJ   •»«>.   »»>»i.iw.  »   statiun»»t   tinc 

JfNIlS    »0«     «^CT«4L     4»»LT»I». 
AO-tiT    •Ol  0I»-     1» 


A«IIALO«    COM'WTt* 
COMTHOC    »T«T1M 

CtCTKOMIC     HT-UtATOK     -     ANAlO*    «Tm€«*IICAL 
»AC-1N€     fU*      iNVlSTISATINd     THC     STTIAKICS     0»     JTj- 
•rN»     AMD    OeJtCIS     Of     AUTOMATIC     COWTHOL. 
AO-tM    »1«  DIV.    >0 

•ANALOl    ITITCHl 

JTNTHtlH     Of     T-OOCLl    '0«     Tl-l-VAKTlN*    LINCA" 
0  I  V  .     >0 


S'STt"*. 

AB-ta«  iia 


?j.4.f.    »i    »4Nr«ic 

...      >'4jC1J»4l      tVALUATlON 


tOM.     -e-it"     i€.A,.l>4l4     itSTtN 

'UTS    T';   oCTiaxIHC 

4SS 


_r.-4  004.'-l-   4^   »4N0aIC'-  •4NILJ  aJT-  ftL4»$ 


4(>-IM    •*» 


^.4il»U"     ALLO'I 
•04O1N* 


,'N      ,N>,      -        !N«l»'    ;04-   WN      0» 

4^■|M  '!»  -''■ 


e»T»u$IOai 


,  .t4NlN«      rD»      ADTHllTt 


MMALTSIt 

TMf     4Ll4e»«»    or     RtvtALCl'    P«t»t«C»<t4 
AB-***    'JO  DIV.     U 

MIUU.T«It    or    VMIAMCf 

A»r.»T0TlC    CONVt««'.Ct    Of     ThC    I-S^I"!"  J',^ 
'•4XCT-XT     .AHA»fTta»    UJ1"6    •*     O^TI-UN     JIAuC.IM 
4-00TMIM4    P»OCtOU»t. 
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AO-IM   »»•  J""    " 


AI4P- AQU 

MATINS    Of    *»»TIALtT    CKTiMlKT    «»01C    fOvMCCt    tY 
f»0»»-CO««tLATION    ANTtNUA    STSTIN. 
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»AU|AT10T<. 
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•ANTflMAf 
COMTaOk 

A    OtviCI    fO«    tLtCT«IC»l.   Bt«"    COtlTROL    U» 
PtNClL-BlAK    LiNtAa     ANO     SOkFaCI     ANTtNHA    AI«AT$. 
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SATtLLlTl    VtnlCLII 
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»A-4e0t.IC     ANTIMNAS.     JATtLLlTt     KtMICLt    •«TtM«A». 
■AUOMtS. 
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TiTitut  .mcN 


ItUt      .NICKANietl 


,.,.:-lN      iWl       4NC      «'-t4»      -ll'O.-      IffttTl      ON 
'.•■„<      INl'l.'lON      4NC      »«U*444TIDN      Of      TlO 
4        «.NLN     44.IOT      %M»tT4, 

40-a«'  *%i  jiT.   1' 
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.T.irl     0»     .•4IN     till     04.    ■"*     t,.l.AT[./-TlP<fT«- 
,.j4t      ■.4N4vl4ie      NINO      »T«I.N*T»      4MC      f  lA»  T  I C 

-O^.JL      i     J»      4,.j»lN4      ANO      ■A«4»«1I4. 
4C^IM     !••  '^'T-     '* 


44aTMI 


•"'M  w4, 
>Ck-aM    TM 


t.4,...T10»      Of      »i,»/>t/i.»     *».'»»»*/N»0 
-IT.       14 


44ai«l 

;o«\^<    C0i»0lWO» 

«'4.     iD»»\.l.C5     -*     »OL"U"»CI  1M.AL     a-»01»0- 
•-,>.»■      N-4t..^      4N-      N.N-014l.4<L-»lT«-"t»t»'">- 
T'.V4"1M.     'u.^vfTt»,     40L<'>»»C4»T0-tT»TL4«llNei 
4Nw     i-«e»ICA4T0*t»T,.4Ta  10|T<»' 

A».a*«  »••  oiY-     • 


•ABiao   ACIU 

t'UCT     0#     T.«     »«0»l«T|l»    AMO     »T«oCTUi«t     Of 
"4|TUn     NA-TiALlAN      AO€"Otl«<      OIANINAK      HOCATIO 
T4^«     :4t.»       INTII'  iNt  . 
A»-aM    •!•  DK,     14 

TUTAHc-Yl  J..     4NU      C04XT04I'  ION     Of      »  1  At  1 1      ACl  0 1 
4K.     -.v"'0»»''TllNl. 
AO-IM     T»l  ^IT,      1» 


Tt«i 

••0O.A.'194,    lN«IN([lli««    'O*    •UMCDiaiO    T»uT. 

i4NO-tv,l^lN*  I  ON     44N»L      NCT4.4S, 
•^aM     (10  UI>.  T 


MNTHMOMCt 

•<(tPA«ATION    "("O     SYNTHtilS     Of     ANTM«0<*»    »NC 
TMtl«    lLlCT»ICAL     ••0»t«TIl». 


•»NTI*II«e«*rT    SCrtNM    iTlTtH* 


JTIT  ISTir  A, 

pr&NANS. 
*A-a*«  atl 


OmlNJ     Of     CO"»l.K     t«Pt-l"tNTAL 


Mi«>w4«rt«t 

lO-t     L««"«»     »StOClATtO    .ITH     ACOOSTICAL    .INO 
-fAV,«-tNT,     T.*cvi-     A    L.Tt..        AN    ACOOtYICAL     tl« 
»fA%0«lM«     A»«AT      It     Cl»CuS»i.C. 

AD-IM    01«  "'••    >0 


TiO    t.P€»I'«''Tt    TO    «A«1.     SATtLLlTt    rt»»UI«€"€HT» 
Of     THC     NC»I>     INFOAKID    •AC«»«OUNL    "*0'*T '"1."°; 
TMt     CAHTH    Tl?     ASJUT     SUXVtlLLANCt     iATtLtlTt     SYS- 
TfNS     OCSII4MCL)    TO    DETECT     INfaAaCD    «AaIAT10N    Of 
OISSlLEt. 


•4l<TI»I«e«*rT    OC«N»t    iTITlM 

TKAININC 

A    flELL    TMTOUT     Of     »    TtACflNa    HACHINIL    fO« 
T»A|-11N<;     IN     tAOI     OPt«ATlON». 

*»-aW   MT  CIV.    1» 


EffECT    0»    »C>if'T.T    E"I»S10N    ON    T-eaxIONlC 
CONVEOTEII     CU*"!-'      IN     ISNITEO     TKJOC. 

AO-aM  0*1  t'lY-     • 

MMOI I  > 

YfUPClUYUM 

T—     INfLUCNCE    Of     INOUCtO    -YPO»IA    ON    COm    ANO 
tHAL^^Ti^^TCicr NCTABOCIC    "TE.    n**'!"*'!"*, 
!«    OY^rltLATEC     CA.OIO^NONA.T     PA*ANCTI«t    «$ 

rO«.D.     »»*    »»•"    ENVI«ONNlNTAt     CO^OITIOOl.        T>« 
4TN»«altTIC     ACTIONt    Of     HYPOIIC     AMO    TMt«"*l. 
'rMU^toN    TOTAL     VINT  JL.T  ION    .NO    MtAKT    *ATE     »at 
Of  NO«»T»*TtO. 

A».aaa  aM  °«"  >* 


MNTIAI»C«*rT    etrCNM    IVtTtM 

ussa 

INTKOOUCTION    ANO     CMA»TL«     N     ENTITLED 
THE     MISTOKT     0*     AMTI-AlUCaAFT     OtFENSC.' 
AO>aM   T0«  CIK.    l» 

MNTtAiacaarT    BCFIMM    lYtTCm 
■CA^OflS 

INTaOOOCTION    ANC    CNAPTL*     !•     ENT 1 TLtO 
TMt    HI»TO«Y     Of    ANTI-4I»C«»fT     DtFtNU.' 

t».tac  TO*  01*.  la 


TfHO" 


M>rTnMa  TusYt 

0€vtLO»N*«T  Of  aOlC»-«».»CTI0«  ANTINN*  »Y$TeNS 
fO«    TACTIt*L    U*t. 

<*.aM  »«i  t"*-    • 

MNTCMHa  a»oi»Tio»i  FiTTtaw* 

a*1imj»    ANTENNA     A«aAT     »YNTM€«1»     IN  TlBNl  OT 

AilNUTTUL    »N*H.        TMt    OttiaiO    fATTtaN  •»       ,  ^ 

Jii^tlUo    OiaCCYLY     IN    T.«    f«    fllLD  .««».l  0- 
•A0I4TION. 

ae-aoa  aoa  "'••     • 

INVtlTlftAT  104.1  Of  THE  T^A*  flELO  Of  »NTtNN41 
,-  cS2.c{tcN  .ITH  YH.  Pa-eLEM  .-UIN-i  i"  -"« 
r-fTECTIOW. 


•ANT I aa IN  aMirrt 

EVALUATION  Of  »AIN  aCPtLLENT  FO«NULATIONi 
APPLIIO  OoatN*  »AIN  CONOnlONll   tUaFACTANTH 
ACIOIflCD  DINtTHYL0IETMO«T»IL»N£>  TI-EiTI« 
SiLlCONf  CO»OlTNt»l. 
A».«aT  »1T  OIV.  l« 


•aNTCMHa  aaouTjON  a«TTt««« 
eoHTVOL 


A  otvica  foa  ELtcT«ic»L  aCAa  coNTaoL  a» 
"  LIMA*  >Ma  »uNf«cf   »NT1N««  aaaaYl. 

OIV.     • 


PfNClL-»C*» 

albiM  Tia 


14 

C.<lUAT10N     04      El.lCTaOL'aNICAL      NEAC'lONl      ••<> 
1'»'t"». 

•A-aaa  ym  i^iv-     ^ 


•aaaieatjN  lACICALa 

<4P0«    PafihjaE    4NO    MfAT    Of    OHIOCIaTIOn    Of 
ixij  ••cl'>«'    njaLi»»T|0«.  Of    n44«Clo«i1i    to 

TN,),  t ,     ANO    MCLOa  (If  ) . 

>».aaa  tio  oit-     • 


laiow*  opcaaTioaa 

■AY|«NAYUAL     AMALYill 

•4T.<nATH.4L     »OOfL     1INULATI04.    Of     Tm«    LOalJYICAL 

>up»o«T  4oa   AuPMiaiaui  o^t.aATia4d 
•••aaa  mi  oiv.    la 


•aNTtMMa* 

fOualt"    COlfflCItNTl    fU«    TCNtaviCMfff 
PATYEaNl. 

ae-MT  •••  OIV.     a 

aAC»-»c»YTta  »ouNO»a  to   invmyimti  tCN«l 
tCAYYtato  r«o«  f  aiaiON  iNatauL»»iTlH  »MO- 

CTATtO    llYH    EOUATOaiAL    MWCAO    ». 
aS-MT   «M  OIY*    '* 

L04  ataiocic   ANTtNiiati     O«l«avio  iLlCTaicaL 
pao*caTiti  aMO  aNacYUi. 

aa  OIV.     a 


KAIN  aEPELLlNY  fOa«UL»TIONI  AClDIfltO  01- 
NfTMTLDIETMniTilL'NEl  IILICONE-TI  COPCLYL£*$l 
POLYBOaON    ANO    P0lyALU"INU"    OaSANOllLOXANCi. 

ao-aaY  «it  oiv.  i* 


aaMTIMIU  eOB^OUMOt 

NATt«l»L    -    LEO-PL»TE    kOC    NIL-T-SM4    •"'l".^ 
ifizE  C0T.P0.JNU  roa  mi»m  TiNPt«»TuaE  application 

rvALJATION  of. 

AO-aa«   TIT  OIV.    la 


•aP^ICO    HCCMAMIC* 

THf    INfLUlNCI    Of    COVIPtU-lTaCiSti    ON    iTacs* 

CONeENT«ATI'>NJ. 

A»,aM    Ml  U'Y-    2> 

ITaEll  lAVt  PaOPASATION  ANC  SPALLATION  IN 

UNIAHIAL     »T»AIN. 

a».aM  Mt  oi«<  *> 


•afTLICO   PirCMOCMT 

HOHCOSTASIS    THtOav    Of    »«ALL    oaoops    «I1 
LON«ITUOINAL     ITUCttl.  O 

A^•|M  aaT  OIV.  2« 


•a^truM  Ttart 

AiAMCwti  Of   iNTcattT   IN  aOYi  IN  aaaou 
SfVCN  AND   iiaxT. 
a»>tM  aiT  DIV.  aa 


oeyiLOi-»«>iY  Of  auic«-«tACTioi.  awriwu  »▼»!€« 
roa  TACTICAL  uat. 
a^«M  tot  Biv.     a 


I-J 


aaauaric  *Minai.< 


T»«  acMcaaL  BioceaY  Of  rtacoo. 
M  OIV.  ta 


•  BUft 


AMC  ■  UH 

ftfr-M«    to*  Jl«  ■     W 


««AMe-**M  'u^tuft 


;"lv  M  V  •**.   »un% 


m^^-'fm^XOm 


4C>-2««     S2i 


.   >-.T'H.'<»'*i.     4C  T  •  jN     J#      ■«.._-.«4*li 

*<Kaft«  vo^  uiv*  t* 


-•       -^  mr.   If*...     «L  * '"H/-*^     "v**.  •  i     ^*'l>    4-v    ^  ,#    »• 


''.[.1      '^     9     •c     -^M.      I*.l,-M       1         ^_>^      .-•«tc4''. 


,  I  .         c  •» 


^  M  t   •'i      4»,      4'    «  ^-  4^       ^  '  \r  ^0■^mK^   t 
•AUTOMATIC     'It^OTI 


4CV-l«-»      *«i 


<»»l        T>       -*#       4"       4  *C       "*.       ^-Vi-MION*       JN       fMA      fI»1T 


^•i  \  \-j<ir    I. •-•-MM.  »  . 

*rv-2««    »o«  -  I  ■  •      ^ 


4e-i*«  •♦o 


4*  »" 


*0-l«4    Ml 


.    •i.,:4.'^.*'. 


■i  ^-       >»  . 


j^i    ^r    »Ak^-(raK    P««.&*uat    4| 


;  *    •  -»Mi     Th*    ^M    5» 


••l**t«'     U^AAATONt 


'  -».       »  '  *r«  >^«^  ■*£.       4*        fk»l        t,4«"-\        »-.«»4"t        *■**      4' 


40-ltC      t)^ 


•  ««  I4T  I  J«     *!■ 


'«A|*I|M«     OCVlCCt 


4Ct-H»     vo) 


•  i ;  k    j«     a*  I . 


AO-1A4     AU 


4P-IM      ^M  ^  '»  •       1* 


'  '*        •         •    '   .,..1         ,*        '  ■     •    .       41   .   •  *"-<-'    ^   •-      ft<    *  *\      J*      4««I- 

••*•'     «4-.4^.t       ,t  •  '  -     4    '  v">.  :  ""I     '        '•«     T»*  W*    • 


•AMtu^^f    ivMMCTSK   ri.a« 


At>-ia«   M* 


4r-i*«    >«  1 


,»     4     •"  .  "^  ;  *«     "4  T  j^l  i« 


MO«r»«iui  •«oiarHc»c 


•  •"'■♦iHs,     »^'_1*"*      *€»!•"<     •••»-«  'f*^     •     <     VA^k 

A^a««  SM  J [*.    L / 


•  ft   lA*      A*fC      k/i'TCl      l^vti 


• .  f  .   *  - ' .  m- 


»  :  •  -    u  •  •••  * 
4e-ift«  •»* 


"  i    -  S   i  ;    .        *  4«f   •    1  *    .        14  1 


■    '       •        ,  •  4  •        "4   '  '   _4C   M  •» 

.-'«'4:'.    v^»*',-    tA*«^ 

-  4  -  •        -*   4  \^^«t  ^  *   f  1       > 


EAJil<M| 


»■    ,f*     :    «    »4»si-^,     -<f"41/l     I>l4«l*i«    MATk    •!'■•    *^ 

^»*^4H'        ^<'.'l-*        ^'*^i'        .-<■• 

kO^  i  M    »«0  'j  I  «  .     .  « 

■I         '4^        •l4*'.<.S. 


-.^       V*       'l.<Al 


•AfOMIIATia 


A»-aM  I  s'v 


^*,     ».^     -^  '      ,••-•*     »o*    '        »      .  4»     4«cl     "AH     •: 

-.•4*.'4'..^ft^«If...  t 


AL^  I  IMCI 

••v^    .   ^^    ■   .        •-'  '••'        *•?  <l  - 


'•■""••MwN      ^      *»:-IHJ      •0«0t»'-      -A'(*      Ac- 


»*-♦  %  t  -  %  ■>•  -i«"  1- 


4^-t««     ••I  - ' • ■      !• 

'l\'        ,4'ft        .<•      f';     «   :  N       ,     .v^S4^        4"*        ktL'-*^l**'^ 


» iJ 


AO-|ft«     0»«  ■ • •      /• 


4r»»tft«    i»«  ^1* .    I* 

•      \..    n  "A      v#      «(   I'-x^kt      "-^   4«  li.  I  T»      Aft     •    •wi<»l« 
AO-l««    «!▼  .  :  > .     * t 


'f        %K^'        .J4<f»»        !■»      '4-114       j|»tLJ^^»*'*       • 


"%'  4^  -r  "^  -*  -"  *-"-"•  '"^  ^-^'^\'':l 


^^T.^H       '^*»-       »>CT'*"'. 


rf-lM    »•• 


II4LI«4«»»«' 

to-i*«  001 


••OtLCIS 

CO»<TUCTIVlT». 


JOINTt 

.    NOTL     ON     TH€     LI-IT     .«LY»IS    Of     QHW 
OIK-      1' 


oi» 


it~>tt    •)! 


i^iWOf*"' 


»f^n«  »■•<: 


,_   ,.,.^   ......iii  ■;"•  -v-'Mc^ 


,f-«itl^«.^     3C"' 


INl-^oP'      *N*.      »<»^      ->* 


ul^>   ^!  .w-f     .-'S''-^- 


it-IM    •!•  .1..     .'^ 


II»«.104«»^'' 
tf  KicoKxjcro*! 

>0-lM    OM  .1..       • 

i  I  •!.  I  <>••»'»" 

*0-lM    ITJ  -'''•        ' 

•  IOC"*"!*"' 

nlO.lB^MO*    .K-    CO-'O.ITIC.    0»    >1»LIC    .CIOl 

*0-«M    T«l  UI..     !•• 


.0-lM    »M  '^"-    " 


»«^t»S     -     .LUM-.1,.-    CLt.Nl'»«    '0«     »0«tll»t 
POMniNi    -     I>.«lSTt(!»T10-,    Of. 
*0-tM    Tt4  0'»-     '^ 


■•ONOIW* 

»UHtJlyt    PL.»Tli.o<:«    »»-.       '«    *"**'*J/"    . 

eo.^^T„  .oi,  T-,  .LCL.0  •-""'sr„:;:^;:^\!r' 

inL*-    »-lC,-t^    VALJeS    '0«    T5    »    .HO    V>-J»*    €«"''- 
SIMt     Tu     i»LT     JP"*". 

1.:%^".  .T..N.f.,  •^«^"1  'T"Ji  TesJIn 

,V.Tctr.tc    B.-."     .^LOr,.        S.*LL     «»LL.     C»rlLLA.T 

•e-iM  »J7  UIV-  '» 


to-tt*  007  a'*'     ' 

AO-X**    '>♦  ulv.    iJ 


••WON 


•LAIT 

rrrtcTivtMtt* 


4:t>.  io*««»"' 


»?-!*■>    **'> 


,    ,.,,:..    ..,„.,.-»    .^   .4'..— 1-1" 
.  1 ..    1" 


AO-IM    »7«  .1..     .2 


hStS    0>     14    '»'•    >» 


4r-JAI      Lti  ^  I  .  •       ^^ 


•■•Tii-r%4.    «  .i 


•0-llt     A«i 


'f       .       -.      P».*5'US      ^-.^      -H.«Tl^ 
,",•  I".      J  I'vl       '."•►""'       ■""      '^' 

ul V.      )^ 


I 


LOOO 

couktiw*  ■r»>«oo» 

f^A.o.n-N  A«  CAU."'MCK  or  A.,  tttci-ONlc 

-.-M'!:'     CC-NTl"     ';•     --.LTlSFfCltS    BLOW    CILL 

r  .j^,  «L  *  *  '  I  ^^  . 

AC>-tM    'l*  ^"'"     " 


or     TMt     KlSO-ANCt     LiXtS    Of     Ll     AXO    e(JTI'     IHtO«7. 

.•*T'*t«AT  ILAL      ANALTSIS. 

At)-M7    .tS  UIV.     iO 


•OOON    C0«»00»«1 

JTNTMCtlt 

T-t     Sr^THtSIJ    Of    B.CN«-N    A     ^^ ^^^^^ » / ""^ , . 
.f  .T.nOAAHf-*     ANC     AL.TNtS     CATALTZIL-     BT     J.»-U1- 
Mf  T.<»LP**'lCI*»t. 
AD-144    7M  ^l*'        " 


M0UNOA«7   L»rt» 

r.TALrTir    io-r.ct   «tco«.lHAno^    IN  -Ou«»»T. 
LATE-    P-OfUli    or    T«i    '"-•'•*'<-»»*;,  "C^-       !^ 
HfAT     «tLL»$r     out     TJ     SO«rA^l     MtLO-ei'.ATlO-     1. 

►"YPruSOMC    rtO». 

A0-I44  oa«  ui..     » 

PIT*     SLPAKA-tC    PLC.        S.^Pt.SOMC.     KAKCPllO    6*5 

*o-a*«  »»»  CIV.     « 

A,    L.Pt-I-tNTAL     STUC-T     «»     A    "•'''«»» '''Z^"'" 
IN     A     -Ar.NATtC     Pirr.        CO«»l»*-t"T     or     A    PLAK" 
py      A     PtPlOCK     "ACfcCTlC     riLLt- 
Ar>-»»t     »M  UI..     i» 


•  0-IM    '»«  .  I..     )J 

,  .       ,..,.(.     r.,       r     -111  .-.-    i'-.ll>    ->-    '•* 


ftr^l««   2^0 


' .'ISSIO* 
«^-JA«    AG* 


>0-|»«    y%c 


jf    *  ;  "f    %(•<;»  s   *NAc'ii*- 


-»      ^»i»     -tl    J-  I  S      .»'At-»>JL-     »' 


••cooo 

|70**M 

,,tCT.0^-O..l'I'     ANO    P«v»-.It     ANALrHS    0*     'CO 
CfLL     -«.-uL»'»'t»     ■-»     STJPt..     tLCJl.. 
AO-t**     1»«  ■'"•     " 

••(.ooo  »«e»n*« 

t.r.lsLtPT-     A»..'1I.     0»     7-«     .•'•'     A-TIflClAL 
::    :     .     ,ro.~;^Yr..     POLr.IK.L.HLOHlOt    vt,T-I- 

ll'-.Vir'^'''.      ..-.^.-     -VLSI      -ATtS      A.A      L).      AT 

.  I  j.<    lO»^». 

A0-X4*    O^  '^"-     '* 


THt     INfUl-Ct     OP     A»    tLtCT.K     rItLD    0«|    '*« 
C-.VtCTIO*    -t.T     T.AN4PIP     IX    A    PLUIU    PLOP. 
AD-t4«    »*2 


CI».        » 


-fTHO-;    ro*    %OL.I.r    THt    CO-PPt,»l«LL    BCa«»«T 

I. re-  fx.ATius»  .IT-  CLfCiMCA,.  trrtcTs. 


AO-a*«  asi 


■«OUN0*"7    LATf« 

TKO«' 

APPLKATIu^    or     P-.L»>.0"i»1.4    OPTMOSONAL     0»t«     AN 
INPI.nr     ~A--t     Tr     T»C     STRIP    -tlHOO    Of     *»>..0»«7 
L*rCH     SOLuTTOS. 

*^-x••  140 


JU. 


^ItL  15««APw 

,A*oaATo«l(< 

.  >'      -•      iL^r-'f^      .tPlKlNCLS     CvNCl"-"!** 

...'„V.       •-      -t.      '  —  (..'. L      .C.r.PC-.     PAClLlTltS. 


••«.UM7     •OOltl 

S  jPt'SU" 
►  ".IL".  "IT" 
A0-X4t     •17 


It      (LC«      past      AaIALLI      J' 

A    Uf'CxcC    S"*/t'     tAVf. 

Jiv.        • 


«>«.T-1L     lALJNt  •••«*> 


.fO»AT'»y    cauIP<«>7 

.    .    n     ;-',np-.       «     So    SAttCm    kaPI-.-NlIa. 

,..-,-      ....      '      .rft-MNi      .>.I.,A,       .AClLl'llS-'LANNIN*. 

■',■...     •  .C     _,«••  jrM  JN-i.>C  t  .^1>-L     Jt«P'«tt 

-•      \   '9      ,*t  I.    1  *  II  ^  . 

•O-IM    I7«  1».     1" 


AlPO''Tna 
•ith   sipaha 
ri  .«. 
AC>-a44    »** 

^J-*     LAP 
AO-«4«    77 • 


-K   rr«cts   ACTiNo   c«   a   |.LU^T   •Ou' 

u'     rir..        SIJP-LPSOMC.     KAPtPltO    6AS 
ulv.       * 

PPl-f.TAL     -tSUCTS     .1     -IW-     Tt-^KATJ«I. 
UK.     i» 


••oiLl*  co«pog«c» 


i«  1 IL  I  0«*AP«<T 


.      ■>.,     ^         J~l      -"'l.      l'L"l      •  •!       .A-li-O*     tLAS- 
"P.l.       .-,-PjyNrS.         'CPIC.      IN<t'Oll     NATJ«AL     ANL 
,.    r«.u-    •^I'.C     •«'     «tC"A..lCAL    P-Jet-TliS- 
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l.r.r,     .;s^>-«5     »-".l.     D»«1s:T|     A^.AKtAit     3yf« 

■■\  '.41    -i. 

>»-IM    *»•  -  '  "  •     ■  * 


,^0-"AT'...     -t'.lL.A^      A'Mt-     fUH      tL<.Cl-ICAU 

A-..,   rLirT..o'i.    "-'-."niei   ^-^     i.soLAiOH   AAo   st-I- 

.-STl-      IS     ,■«[.-      -t:-      15      AuArTASLf       TJ     -A..OAL      » NO 
.a!m1M       »l4-a.S      i'      -AIA      bir,.Ar,L      AND     Htr«It»»L. 

An-<**    »•»  -IV.     1« 


•0OP*\.I*    ««VI»*TIO« 


fFTEn   r"   •>oL»"   Ac'ivii'   cv   CT>.A"iCs  J*  thc 

f  A..T«. 

CJ'PfrKLSCL     us     Vt'TlCAL     -LVCEKTl     Of     '  It 
f  •«▼•••  S     LH  JAT  . 
AD-IM    *1»  -IV.        2 

»     LlStArlZtu     Frj«-BOnr     PBO^tE"     I.    '^.TIOS 
IS     T.„     stlG-i>  .«""•-     nf     '•"■     LtA-IsO     TKI.S..01.AR 
lA.a.sur     4-CTS'     !••     r-^t     E»"1»-"C0S     S-rSTE-. 
AD-I**    J3J  ulv.      I 


•CAITh 

AHTAHCTIC     HfHOWt 

••,LL,"^ic   c.«»rsi5    IS   A..TAUCIICA. 

A0-2*«    **1  "'*•       ^ 


•fftaTH 

xeAtlMWWCNT 

<;'«T      ,.*■      Vf<TlCAL      «OV[>4(.KTi      IS     T  •*      t  A.(  1 1  '  S 

tO-2»*    •♦•  -"•       ' 


•CARTH    HOOCLt 
BALLISTIC* 

A-.    EahTH     T.IAJECT0«»     -Oi-tL     f  J«     SU^liuM'ACE 
"A^LKTIL     »"J     TH«uiTEJ     VE'-KLtA. 
AC>-2t«    JTO  01  V.     J  J 


•OOP^LC*     ftTiTluft 


4IWI 


•-4  it       -»       «1.0C>1S..      ..ifttS       IS      T-4C       »'.- 

■S-444^4.jA.       ».4(H04'eSA       SfT.lfS       l4CX[CA.Eft 

•     1     44A-1    . 


•  I»VA4     IvftTflil 

44li1  -SA4  T        I  S»' 

»>•»•'     •IT 


fsT  AT  lOS     '•40««AM. 


■wtSIltiATlJS  -f      l-l»«U.lt     C.     TLC-4M..Ut». 
A0.2M    T*J  -■••       " 

•oe^*Li"  KAcmM 

l-AVlSTlCiATlwS  Of       1-4-.0.1.      CA      TH.HMgUt.». 

AD>IM    T»J  .!«.       6 


•0*A1 

I«T»00     fOH     1XW>0»1,.U     ■atAf-lIWiAX.AKiTT     IJ» 
Olf  »t»lsT  lAL     C0«»f:»I0>4    ><AT»11.        0«»1T1>~ 
AATCLlITE. 
AO-tM     IM  .,1..        2 

aE«0OT4,*»IC  fO»Ct»    ACTIN*.    0»    A    BLUfcT    •OCT 

WITH     urAMATcO  'L0«.        ftU»«.«$OSlC.     «A«t»ItO    »*» 
'T.Of. 
AS-IM    •••  OX-       * 


».;.r»VAl        -k/t'l'll       .!JA^      «A»»>f«      IA«./t*»-TOl 

'■4A4  •     ••-i.»^''  T   1  .)4.      T  L  '  "S  1  "XJC  S  • 

•»-i»T  VAo  .IV.   ;• 

tll^lAT    iTITIHt 

^»Aii  i4i«iiiri«iN« 

•    At.  in    J»     '    ASlI'    •»•    C0>i»CT4»AT0«T    nouci    0» 
r'^AVA-    .  j»    ..s';s.-K.%    -.->4.TA0t     .'•ACiil"«i    !•»■«. 
->scCA«rL     •'I-     "'^T     '••-»€     I'OCIH     IS     iHlC"     A 
-•>«•A•l^oA4    AAS     -A»C     ex     '-t.     'IC     Olft^LAT     "OOtft. 

*"       XT:>MtA        •     A4,l    , 

>»-aM  •••  uiv.   2* 


X^AalTM     IMCMIW   MOCtMtMtl 

W.Afti    fIXCHJl        LEMTh    tffECT     OM    JT«1»aTH 
»<»a»««TIt»l     fAILU«E    OliTaiUjTIO*    AT     OI^FElUNT 
,T,fwiTM    lEVXLS.        ANM.T1I*    0»    »4lLU«    01»T«I»O- 
TIJS    CJ«vCS    0»    >-♦••    »lBt»t    I*    TMC    SM04«T    »1»E« 
•  4N'«     INClCATll     tU«»ACl     AtO    »OiSIBLT     JT«VX:TJ«»L 

nrfECT»4 

A».2»«   I0«  D'»'    '• 


■«•  i%Ti«<xji  o»   cmj»"l'»*  o»  «0CR»4 


•CCHO    aAX*IN<> 

,,1-^    F-E"Of.Cv  J.LrCT«U"»''NtTIC     .AVE     .-KJPAG.- 

Tiri  -   %14<ulatioi  ST   AsAuuO   ccwPuTtf. 
AD-2M    »2»  -"•       ' 


teOWO«IC    CON0!TI0W» 

so-*     NUTfS    JN    OLi&OOOLT     Tn€u"T     ANO 

r«>"t><  ixEK'S. 

AD-2M    *tO  ulv.    JJ 

LlFtTix    coss.-t«    Allocation   u>«.-E»    .IktaIs't 

A'lU      .(-»C'"T«IsTT. 

AO-tM    •«  =lv.    3i 


•tCOMO"lC* 

^jTAE    ~oTr»   OK   riLlSO^OLT    TmCost    ANO 
rip«:n  I»ACT*T  S. 
AD-2M    AtO  ""•    '^ 

LlftTl-^      CvSSl«C«      4LLUCATIC4     OHOCH     stKlAl«.TY 
»>4U    J4»CE«TAlsTT. 
A(>>«M    »ii  OIV.    52 

AS     A»PS0AC-     TC     A     >.f<«AL     T-cO«'      1*     HKIO-ITIES. 
L1.4liTICS. 
AO-IM    »M  Olv.    J2 


•tCONO«IC* 

nATHtiaTic/u.  ^«fDieTto»« 

A    NOTE    OA.    -.OfftC     1SSTA.ILIT.     Of     CO-^IHTIVE 
tOv<lLt»«l"f- 

*e-2M  *rt  "iv.  15 


•COUCATIOM 

A    »4J«1,».T    COWOCTtO    TO   utTC«"I>«    TM£    tuIIA- 

SViTE-"*     T,    «C"00(.     J»»TE-S4 
A»-tM   •»•  "'••    '' 

..E^i    TO    i^Hi^T^ftCH,*.    «T...IALS    TO     .NOIVIOOAL 

STUDENTS. 

AO-IM   MT  0I»'      • 


Mil 


•CLtCmONIC    MfTCMH 


■N ;  «c*)  • 


•«J«CT1««     »*»'' 


•P-I««   l>* 


'  .-     jr     «' 


«4    -iv'**    >•■■    **.-'•*■■' 


*0-l«"»    ••I 


151     -»«.M'l'-»     .!»     'l«.»0».j,t. 


•(>-l*«    >J* 


1^^     ••■..    •>••■     ."1     .'i'!"    'O*    l^»t»«lCK 


»«c 


•  r-t    t^    '  -    -./  <jl  ••    <i«'. 


i«l.fC'«IC     OIK 


V  OC  .  -^     "V  *  »*• 


•»-l««     >•• 


-•        ■-,'      t^l^    '■-*•»     lNI'*fc«». 


..lt'«J>.'H-U«l.     •«t»C'Ii*«» 


•CLAITtC     »e*TT»«li« 


t».tM    »*1  vl..    /o  -,,.■.-.. 


•  0-(M     MJ 


,-  ,  '•        *  -  <  . 
:  «  ■       > 


•CUttTICI'^ 


-i    .    .>.K,»»-M.    •••■.Mr    hclt. 


U>-  IM    »••  i  '  •    '  * 


MV^»,i.l.     «4'lvl     :'  HOC  >--'!»'     -'.^"•CJi.     "-••'•J 
MKtM    IM  -H"-     " 


lC4.IC'«OC>«"lt''«' 


.   •».     1  ••«  I  •  .  - 


.    .  .    '    •  .     t , .  i . 


•Ci-f  OOOtl 


.It'  it><'  loxt    i«uiiri? 
4  '  ;  ^N    J*     M  '»v  li*  *i  '1« 

'vA-l       <^      Ik      N.  '     'Lt^lV 


40-I*4     >0« 

«LtC'»K      l«l»A.«'I«" 


,■.'     .    -I'l^OC    '3    f.it-,4.*.- 

Jl».       ' 

,'  .  ^  4     ^4    ^      s  ..  .  •     --\  ■ 


•p-l»«   111  -■*•     • 

•  .f  ^  '-  -X  -V  -  .  -  4,       f».«-''i»      (.t4i»tN\UN      Ifiri^. 


•«tC"«rC     •0«€»     ••OOUC'19" 


I  ^  >  .     - 


•  (  •* '^  .^  ' 

r         ■  •  •  -J*    •  >  :  ' 

•r  4        .-,_^    ,  ^  ' 


Jl».        • 


-.,-  »..>'i'    —>"■•:'»    -•    ic.'o^'*'    t'-K/^'^'  'X"-*^   .^M':»- 

-.   .>»C""  l/'l   IO<4      -»      TtI..-^.-«:.      »T..-T(». 

—  4  r-<"  -.„,,'•".-.    -~i.'-««    --A  1,   :):-<■■».  '-<  ■•    ••»      •—       «■-      ■  '    -' 

,,,  .^4,.>.    S,|j«44  »0-l«»       >>»  " 

r^.    r,~i       )»4.   p.  ^4T  I  ^M       »  ^  V        .^.      't   S  ^    C  J«4. 

MViM    MO 


-.4        »44f''        ^        •.vS4Mj'«      l^      »tK4.      vl4 

»r^r    i«H4    .     f. 

•  n-JM     '••  »•••        ' 


r.C'^    J»    ^i-»'— '.-.-- 1 '-    -"•    .  :•-••x.'H^»"t■*• 
tO-I••    MJ  '  '  '  '     "■ 


tLtr'«ic   •ttJ'i 


jf    **4^'^:.    )•    ' -^    ■•f^t4n 


>^-lM  «i  I 


4*4    '•-.^'.    >■ 


I'!C     »Ill.Ot 


-"•KM.     K»t.     »'I04I     J»     •w.1/«/i.» 


/«M-"«n    klcct»ic   iiat 


'•   ,   '        f:»lt  <4*      •^••■•'^        .*       S4       ■»A  -  -        J,4.>Mj-i*. 


»^-I»-»  •»• 


•«t.teT«ie   MK« 


»»tCTiiu»ru»ic    %'«in   >»    ;-»-T»-4-»  •v«i«4 


»r  >T  i>M4 

MHMA   to*  -!*•    >^  f,.fC'"i'»^    4Nr    ».4t"4    -M^i^c^fsk    4C--*^ 

r*  '  ■>-4« » !  ^. . 


••,'».    'LtL^-.    !■.•,. «.«'f      "I"!  '    'r'4--    :u'f  v^i,,,.— •>!    3»    j«o.,^«»M    ti-ic'- 

»»-»•■»    ••1  .^.-        •  40-1M    HT  -1..     4^ 


Ml<«0) 


TtC    'KkB* 


,TlKt     ITjO 


•CLtCTVOM   KMM 


•CLCCmONIC    MfTCMtl 


H.i    ntuiS   »(*    'OBKli^* 


*cti.iNC'"    ."I-.04IJ"    .»U-«l.Ui'    ■»€■    »'»^«" 


,4«»I».4     -i'CxtU      •TII>44J«I  I0fc4 


P-»$1C».       5"l.Hi    »t»Tl    PHr»IC»    *NC    tUtrHON    »€••« 
kO-lM    iJ7  Jlv.    J» 


•w-uroii'D  «ic»o»«»i  ooeLt«lM«  Tuac>4 


pnooye- 


,».ia«  >«J 


w  I  V  •       4i 


,4.',«.    -^I'Lf--     »J"     ■(l.ASJtlXNT     0»     l4.J    ••IOC* 

,.     f      't-»-t»  41     j«»        •   1   SI    . 

4^,..      "'  "  " 


!►■     «    PStuOO-^'NOC"    "(WO    4«.«mT0».     «»kJ«>MO. 

4,1»-  •  -- 


^C.»3»«I*'IC     t.»t     .t^l-tCTIO-l 


•CLCCTVIC    Ml 


*»-ia«  til  ji  •.     • 

•  f«i.  **•« '  4*  !  **»    ' -^    ;4.*n    4    »j*4C'l4**».       ■<€•- 


44     tlTlK^lJili      :•      •«04i*  ■ »      -€'-«X       '.      «"t.*J».^ 

-•^44  4    :    i*        4»4»^'*I    |i«A  '    '   31. 

>«-•»•    MM  '"■ 


Mil 


iB-l**   ai*  . i«-    J» 


ti.ccr»<M**<«Tic   '111.01 

4    ru«'-«-      11     crjf    »J«     "«     C«lCiA.«'10"   * 
'  .  4  -  '  *W"444#'»  '  1 1     Ai.*C"OvJ'     »tXl.C«I^4     »     ^-l** 

4|>-|««     III  uH-     lU 


CLICfaiwWTIC    'ICLSi 

«,    ■   I  ■    0»      ••><'4.««"      rl'O^A'l**. 
>»->••     ll>  _!..     *u 


r.4>.    •    .H10-.    l-«lfco..»»lMll    »»»0- 

-      l,^4'~«'»,.       »»4.l4t       ». 


.••I«f 

4'f 


^1,1     MO 


.1J«' 


1.4  .^ 


•  4.4-I4H0O    J»   n.icr«v>"»*- 


kc>-iM  aa3 


■CLtCTWM    •OMBAIIOMI     ' 


14.      Trtv      4       NttjlOW 

.1-4  li 


■f-IM    »•> 


«.(C'» 


.    1  -XSJ  1  CSAl. 


•CLtCTKOX    COl»«Tt«* 

rfPLt'lOfc    L«rt«     '"Lie     l-'lt     MJCLl*"    »»HTlCLt 
*».1*«    80«  4,1«.    ^» 


•«L(CT*OM    auM* 


MANOOOU*     COVt'lNS     THt     »l>«.IC»11l»li     »»'     tLtC- 
T.OMICS     1~    -0-1'C^lHl,    UIOcLLCTHlC     PHTU0«.0«IC«1. 
•  M.ONMS.        TMl     C.T.    0.T.1NID    *T    NO«ITOI«I*j 

r,4    Rt     uilO     TO     I^MOVI     THi     IfMCItNCT     »'>0     1»- 
r.L«M    TMl    ^»flTY    J»    •    HUtUk    »U«JICT    !•.    »mC«»rT 

»Nb     SP»Cl-l.»«fT4 


MLCCmONS 

tfrtCT     or     iCMCTTKT     tNI»»IOk    ON    THtHBIOWIC 
CAnyt«Tt»     Cl"<'<CXf!     IN     IBNITIO    NOOC. 


kO-H-"    •<>• 


i,«e»»i    »v»"«.-'i>'»  '"o^i-i". 


.,,O.K|'-..     -J»      rLfC'-'^AO^'lC      •A.lJl      «..,'«MC 
....     4.,       I— ^••Of  ."X,*     ».»^«1«.«»'      «'i.«C'l)" 
,,.■     .4.'.      ,</"t(.l     -n.*!*"'!'"     --«»"ITl     »0Il»1 
.4„.,'.4,..<l»i     •II'     •■.!     .llOr-T-lt     »»»0««4«». 

^,,,.4...»NT    j>    «iio«^<i-'>c   c^iCT»o»«..«t'n: 
.•.>.-«-i    '^-   i^tr  i«u-l  ■•vo*  1-t    'H.KlJ. 

..,,.*»    .    -^«    »r,j««»f    iui«'10».  '')•    •«•!»• 

I».l*«     01  J  .  1«.      4» 

r>'fi4l«t.      **«'^«41T1C      'II1.J4 

1».4««  »»»  .  1 . .  J ' 

I    4"l-l->.    J»     •^|CI-0"-*»-«  '  ■'     ••'t>    •'     •" 
•  4    ■y.    4,  s»  . 
••••M    >*0  J  I  •  ■       • 

-  '-JJ  L  ■  -  ~  •  I  "■      "H      »^w©Ll'»      4«lilh4      1-4      ^I'lC 


crftOMWM T I c   ■•vtl 

•MOWIOM 

«.^.l-"    .'»     "•     ■•*     •l^LlC'lO'.    CJtF'ltll""     '^ 
••      ....    .f     ,4ti..4    t.     rt.<«.-U    I     ••«    >t*««"lC    f 

V.-,      .-.4>,.«l-l-.'      .-.       C-'—A'HJ"     0»      T"t     FILIAL 
-•^■'UJ     -•      '•'Hi.      '•-     »Jt.«'A-<l»'     C*cCJ>.AlI->«.< 

■'   •<    •I'^'.MO'    ;-)f»'ic.t"    »•<>"    'X    «»1">- 


-.'OO^X'I'".    INrlstf.!".    -l.SJilt     FJ«     -T*t     ».-J02 
KA..<lCH->j»'ir     »TO.«..t     TJ»t. 
kO-tM    Xfl  -I"       • 

•€i.fCT*o«  Tu»ei 

OnTaMNA'IO*    Cf     XITALI-IC     'A-'S     l*    ILlCTKOVIC 
r-'VICtl    b»     lU.-»ri.JCIT»     tU^'AJN'- 
tO-IM    tU  LK.        > 

,.^—1^'.     I-I'SIC    -"v^-l-'lll    or     "'-''•''^ 

r..,-     .n.lM'1""'     'i't     -IC'lL.      •.••     NlCAtL     J»»t     ANT 
•»,'4Ll,-     "A^C    BA»  IJ"     0«1J«.     C«'"0Oti.  ^ 

AD-IM    »»»  4/W.       o 


•«L»CT«0«    Ti«e» 

■  ANurkCTuMIM*    KCTmOOS 

.HIO.J'.M"'.    L-CI^€L'1N>.    Uf     t,.tCTNON     IU»t 
A7i^J  Al  "t*      'li^   '  ■ 

4»-i*a  OM  ^"*     " 


Cv».TIMj|N4    MSCAaCH    ON    iLtCTHON    FOCOilNt.    iT 
XO'.-I.INtAB      »P1«AL<. 

AO-IM    »ll  J'*'      • 

HAnlATlOxi  rHO*  AN  t"»'4»<'IN«  'VAWA  I«  »■» 
riTt.<«,AL  "ASNtTIC  fllLB. 

I  .VtST16AI10N  'f     HOt  tl.LCT«ON  lHITfl«». 


«i.eeT»oi«« 

0«M»ITT 

THUtt-Ul-CNSlCAt      INVt-Sl     SCATTtllN.     PHO^-tH. 

tO-ttl    *0»  CIV.    JS 

t»<^«l>«NlAl.    STjrilS    O    IX     IOMOW**«lC    o- 
•  r.IJ"     I"    "'LAlIrs     Tn     ^ADIO     lATCKFtnKCt. 
4^-2••    »»1  J IV.        2 


tLlCyCM    lAVt     Tl*€«  •CLCCTHOM* 

c^rc'.u..   .tAP  ...A-LTmc   A-I.I.IHIK  »««'   '"-        "*■•" 

•  •«,     '.V^     U»"    0»r  AA'ICNAI.     C'A'ACTIHIS' IC»4  ^    OXf-lL'C  "<0«c    i»PTli<TI»L    rui.CT10N    fM 

AO-iM  «i>  ■"••     •  »r>Lecu».A«  Mvu.»o*rN4 

*e-tM  IM  "'*•  •' 

•ei.rcTi»o«ic  ci»cuiT» 

TMIN   ril."*  •CLICntOm.lTIM* 

r^,,,,,  Of  T..IV  »iL-  cmcoiis  ANo  STjrtNJ  mc^akathm.  or   iDC»i.uu>  J-»HAii  coi«^»lTtJ 

...     .-K-    IL'C'KOMC     ClHCin     tl-tXNTi    •«  0,     45    ,^    jTttL     PV    ILICTHUPVAT  1  N<;4 

,.-r  j«atll    in  •   -.rr.iA,.   -at.i.  tu   .  Lit««ct  .x«i.      ^^^^^  ^^  ^j,,,     . 

rtt.>f,T»L     »»PtA»A4.Ct4     ••[     1.^5'. 

•  D-aM    »fl  J  IV.       § 


.4w''4      j'      Ai..*'!*!      KtPPfcAP  14.  I  T» 
j>S'»ST      4^»-      ..C«.P«<H.'. 


'('-IM    I'l 


4    s  j»»'^  !  "M     *Nr 


,4,1     T^.KSKI  kJIO*     0»     H.IC'«'>- 

J4^'   1-4  •'(  »       4<»0«lK». 

.  IV  • 


■C4jr'>0M«MtV|C     lAVtl 

AAiuet 

..0     VO^X'I*',      »'.,      It.i      XAN»     »0«     »0«N|N« 
-4,.»-C'l   1'<C»«      .TT..4^    «•    .•      .IH"»I.II»>      N»"      »'»"" 

■  ■*   (,At..ATi..,    -«'.-t:    .lll>*/«l  ION. 
"»•«•»    1»I  0  1  •  .     J  J 


<UfT«OW*«XTIC     KVtt 
•KLIM    lim.M10M« 

«    TOUTNA-     II     ewe     »0«     IX     CM-CkA-AI  !>>•    0» 
'^"•U"A'i'«f 'IC     tLACAOv;'     »0».lC«I««     a    •.!•" 
'M'JOf     >»yi.tA«     OCTOWATl'*. 

■».n«  11,  OIV.   JO 


TIC    tiVti 

IIWtATIQH 

-14"    '.OutXV     H.tCTHO«*««IK     'AVI     <N«0»A»A- 

".1.1    -     ll>«A>T|OM     »y     AAIA1.U*    CO"»VTt«. 
•K  OIV.* 
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>    STUO'     Of     T..€     1.4.S    Of     "OTIOS    Of     4s     4I0411IE0 
4T,^t4-    Of     LTuolD. 
4D-1**    ♦•}  ulv.    i5 

.,t4T     lK«>.Sri"     4sn     -TOHAULlC     mS15T«sCt     OOKIWl 

Hr.ic4i.  1..04   J«    »   Fn  li.    I'.  4   Tjet. 

40-2»S    »•»  L/IV.    .5 

T.4t  EFFtCI  Of  4  "4.I.CT1C  F1£lD  ON  TMC  fLO«  Of 
4  CT-nOCllv-*  ..45  ts  «  PUA'*  Tuot  is  THt  PHtitNCE 
'^r      .4L4T      T..»*'i.fC4      T-40OUH      1  Ht      lALLS. 

tP-2M   ♦•»  c;lV4      » 

T-.C     »LjC>4sLt     4-IFT     IS    4S     5-B4SCJ    C44ITT     IS 
,.4,.n      Tu     4.L»4Ult      T..£      F«tf      I.LtCT,<OS     DCSSITT      1.1     4 

rp.TlsoOui    F-LJA    rf    tiClTl.4.    4CMVE    sIT^^OSCs. 
»C>-2«»   0>i  JIV.       • 

.ITjC    uf    P4H4.frE»S    •-1C».    4fFECT    •ELLtl    fLla 

TVPf      4CCtLE40*4t  Tr4i. 

»B-2e»    422  I-""     '2 

r^il*^    NC'W.    »su    bCosu. 

40.2I*    44*  -'«•     ^' 


FLUID    fLOW 

-t4T     T-A-JFL"     4,r     fO"C«.S    FC4    FRLE-'UI-t.C  Ji-t 
fL.t     OS     4     C"SC4Vf      CLlsO^iCAi.     JU^FiCE. 

*B>2t«    04  1  .14.       « 


nr44»T IsG    -' 


.4  -.      4      4    -4  ^l 


4D-2M    SO 


4c»-a(«  74S 


-4      T.'f       J20SL-O*'l4tV      FL4l4t4 


■.41.-4H     Of     44.0     i»U4t     "IXtOUt     fl» 
.l^'!44T;^s    ..#     S-J4ES    4^4C    fL4HtS. 
JIV.       3 


*t44J.44><«''  IC      "4Tt4l4^1 

4f»?s4»<:i   4»»a"4T:oK 

S-4SJ-     ,     -»-.r'.i-     .^     S    .     '     iJXiii. 

-.   .,.        ...     ..S-.    ..-4.1-"      '    ■■'■    F..e    -4«':;,t 

•     ■  .>..4-4- .1-1-    'r4H..i^   ••      ..tc  :^:'4't..    4.- 

-.S.  .  .C44^4,-.VcT|.  4t^.-'s.'  t-  4MOs  F>4 
14.114441  ftlLU  tl-'CUPS  44-.  ,f.l.-<"E.  f-lC- 
.w.,.r_-    St     u«t'ot.      IN     r€>C«"-:s        uf   >,^S4S..f      Is 

-.  >  •     .  .f    >r.(iLr   ""^'i.   li-i-'t-. 
4^n-   4»4  :•  •    •  ■ 


•t»404>4»4«»  II" 

•  -4  .f -.  .    -4-,,f  :,-.■■    s    -I       o  ViLi. 

..    .,  . ,     .,._s4-.  .    4,-4.1.-     «    .»-•    F ;  ,t   '4-v; 

'     ..   ...444-4'st  T  I  r      4r44,'k>      4S'-      •4tC141I4Tt„      4^- 
.  1  .      41  4C..4S^r      I   J.    41  i:)S     «  J4 


••L4SH     •CLOS 

4     ^...'.t.      J<     scs-rS'X^C  i  Ivt     It5T,4<.    fO«     «£T4i. 
<'4a3l'4'i     '•       4..      ^4      4.^jo»t»CtSt      Ptl.tT«4sT      4^,0 
44.  IP'-,«44..1^      -t'.-^i      OF      F..4SH      fELC      TtStl.4... 


•i.rrTs 

••[4T  •■ITIIN 


•Mf 


.L  t4.4,4' 
-I..I'*44'      ffi4Ltl 
-•4S4      4  .tl  *      .  -0" 

lD-2*t    (24 


fLl»"' 

r»N4»ici 


;-.      4St      L"4'L0>"tST      Jf      4     C.<1'IC4L 
»     C  XSL     .■4iT04ir     OF     TMt     tt4  1  T  I  S  • 
1  4"..      TO     i»lfc . 
0I».     1« 


'  •  t  . 


»P-lf     4^ 


-T44CT|^S     44i      ..|4t^>4»Cu      .HlC- 

•s      -t>^.».tIS'      4ES^S4S^t 
(       -l..S'4.      '14-  I'li. 

-  I  V  .      It 


..«•»•.     -fT-J.   S     4»Pi.l[lJ     't      '"E     CilaoSlOs     »tCTO«» 
4K  .■4-1..4      ..'•        4»4LK4TiO>.S      10      F  L  I  S' '      JIN4"ICS4 

>o.j»a  soo  "'«•      1 

LltxT     imT(»U'4t«T» 

4--. -1, 4^'   1  ,ST4  J4.1  sT  4T  iUS  4H0O444, 


•TLUIO  »tCM*Nie» 

T..r.  "Llir.N  OF  P^ANE  4NU  »«I,T»«tT«|C  NOilLES 

rv   THC   -tTHOO  OF   IsTtGM.l.  hrL4T10Ni.    -000*«4»H 

..f  tho:  . 

4D-2M    »•»  0  1  v.        9 

(;CNt44Ll?tO     SOLUTIONS     10     T»L     INVISCIO     TM-Lt- 
rlxE  .SI0,.4l.     PEST,.43»TI0N    L0O4TIONS     IN    4    «»•£•- 
•  OlK    "fulC  . 
4D-2M    »7»  0I».      « 

T«C     INfU'ENCt     Of     44    ELLCTHIC     FIElD    ON    fRH 
rosvtCTIOS    -t4T     ■'44Ssrt4     IN     «     fLOlU    FLU*. 
4P-2»»    •M  Olv.        4 

THf     CL4SMC4L     TritOHI     0»-     BL4>T     44Vti     I»    "•«- 

tF-.OCC     fun     t«£     C4Sc     Of     »S    LlEC  T«  1  CALL »     CONOOCTIN 
.•r     I  ;-     ]t,    T-l     <'4F<tNCE     Of     »     H4.,NET1C     flELJ. 
4&-2M    007  01*4       0 

..T   lUY     Of     IvXBULtNCE.     4     H4C-JSC0HIC     »0T10».     IN 
.1.1C..     4    FL>IO    C4.      JF     CONSIOE4E0    *    CONTINUOUS    •«t- 
rlj".      kHU     »'C«OSC0»IC     ST41I4TIC4L     «tCM4NlCS. 

4C>-2t«    41«  Olv.    45 


tf!W44344r 

.    .L^4.«4s'  r      4S       :-P--.l.       .1FE.,MCS     B044r 

'!^14«    'H  .4.     I- 


4C>-2»T     »3T 


••LHhT    tIKU«.4T0«f 


»:h4« 


40-14*    4)0 


J'lLl44Tl„S     PC'tSTlAL      I*      U4t«»-'  104.41.     f  l.  1  »« T 
444i.^f»4      T0"44l      T..L     fiEJii<.TlCN     of     4  V  I A  T  I  ON 
«',  :  ..f  NTb. 

4CV2IT    to*  -'»•    i^ 


F  >  ■    •    4  ■     ;  s    ;  «.-"..(  . 
-^4H    '  ;4t4  . 


4»l.04TI 


•..»,.4-     41     .r-CNOtscl     OF      "-0.-..1.     JtNSlTT. 

...      4.s"4..    ;.;'•    :f    li^iAC'i':    4"...44C4T4.enc  . 

4rwi»«    '.J  oi».     14 

»^41^i<T      lOUNr     C04HT«U<T184I 

t.-t.     4i4u4PM-s     IS     GL.SS-4llNfO«CEO    •l.4STIC$. 
'•'■;<  ;'4^._-.      r-       4«f  S'-40l./Nt       L4«lN4TtS.  '-IS 

"•-      ■      i-O..!.-      .41       -»      .4vJ(       .S      '-1      Otil»N      OF      0€I»- 

1 4>-i.4,f  s.,r    .t-l  -  .n- 

4^.]■4  •),  . ;. .    14 


■-»         l.f      J'~l  ■  •       s.      4      L4»C"4tO«T      SC4LI      flL4- 

"-•    4ls.  IS..     S'i'F-    ».    »4uOi.Ct    "lSSu4l    >tSSELS. 

■  »i'  ■  -^.,  '     4  sr     s  1  -4  .  *  . 

••-IM     TTT  .14.      .'6 


CJ4iP4SiS0S     OF      40S10ON.      lSfL4T4BLt»      4NO     1*4- 
'fuiAL     444«r     !»•£     C4USC44I5      IS     "lLlT4l«T 

«4t44T I ONS. 

4D-tlT    VU  DI«.     13 


FUOATt 

I<»«CT     »MOC» 

[..PACT     -     4tOOC'10N    "fThiOi;     fO«     I10t.-1.40>1CHI4I6 
po  .T  >0N     il4i.C'04r^.         OSE     Of     Fl»«tll04«0     CUSHION*. 

4e-2M    211  OIV.    31 


•TLUIO    •L0» 

4^04     >o«-4T10N     IN    COUflTl     "OTIO*    OF    *« 
flaSTicO-4  14C0OS    "A«4tl.L    'LlIC     |n    T Hf    •«ti£XCI 
^r     A     -44NiV*<l>C     •••oNETJC     FIEL04 
AC-IM    002  0I».        4 


•AXLOS     t4P4S5I^S4     OF     TaO      1.P04T4ST     olfftK- 
rsT14L     tl-OA-TLsS     -F     Fi.oIO     0TN44ICS4 

4D-2**    »01  L-K.       •» 

•FtOOKlSCtin    CH 

A     404, tr     uf     NOSJEiTKUClIVt     lESTlWi    fO«    «tT4L 
r4B.lC4T104.     AND     Of     fLOOPE»C[NT     PtN£T«4NT     4M0 
•  41.IJ(i«4P"K     -4.T..OJS     Cf     fl.4SH    .ELO     T£$TIN>.4 
AO-tM    *lt  OIV.     IT 


•rocusiw* 

•  HOIWCIION    tNGlNtEKlNO    «»40«E    fOK     ITFt    f4-i02 
p»M4IE«->4»<tO     STOfAit     TOBE. 
tC>-2M    2»J  Olv.       « 


TMT    FACIUITIM 

fOO    CM4»«l«    lIOmTING     TtST. 
40-2M   •Tt  O'".       1 


fOmHOOt-    TRAMllTIOKJ 

SIKABLt     DTN4HIC     MOTON    P0L44  1 1  AT  1  ON  •        »l>»«Ut 
CFYSTALS    OF    L4NThANU«    "AfiPtSIO"    NITRATE. 
A».tM    022  OIV.     iO 

•reotiCN  POLICT 

••UITAKT    INTtU.IMII«t 

A    CO»»ILATI04<    OF    U»S«    RtFO«TS    C4T4L0«OtO    BT 
ASTIA    FH04I     I»*2     Tm«OU«M     ly*2. 
A&-2**    »»0  OIV.     32 


•  in* 

^•t     I-«<ll-4i     ilX't'     NOi/^t.      !■<*»■'     t-mi,-mi 
>0-l*«    MO  -''''■     '* 

»  1  ».  T  '•     ■♦     ■••  '*••  !»(,». 


-.r^..  .''-^   -"    --,  .J, -.  D»"«^  <"»T«    -til"!.' 

r-,  .  n.j-^..-r-.  .,.      i^^..       ■■«.-•   !■»•     »~.l    «»'-<«....'L 

•P-ltf  rro  * 


•voiiaic*   *aM4.Tlii 

.  «,«  I,.-    -  j«"  I  -  .f 


e(u.t 


>o-aM  'J'  - "  ■     * 

r^«*.,^i»^    ^f  .^    ■!•    -Iff'-   ''    ;-.\'»v-;**    * -* 


•      -^    ■••  »..-<•" 


•  ,»»«'«-        '>-4*       .. 

't     ^^, %■<■■-■'•     "^     ^sl^J4-    4^rMv»iP«T  ign   OP 

•  o-o*   aji  .  : . .    1  ^ 

«^^T     »•  >^^X  '     ^t^xl  M  ^' 4  '  1  ■>••    0*     •*»€ 


\KfcI'4'<       »l4l        4^        I'-**-* 
•   .   ■    )     ...t        I    .!•   14'   I    -•        4N,       ••.^4   4 


CtCl.    •IM 

T<   »4»tcT    j#    »'«t»»    J~   t'«m-^  i>iHg»n>« 

••4i-.l'.«    uT     »-•«     l,"!-!'.^      »'41»>..*i     .'4.C1. 


•#•*•>««▼*«  ion 

4-~\.ltl       CX"i:4.       .4««4-C 

••4'  H'  U«t.     "tM  <•--. 


•o-tao  "J  ■  ■■ 


ri«'i  :    »t»'i-     i-cl-.t'    .•t-..4,    ..fi^';..*    ,«.X':-' 

r«t^r      14"  1^41    ,  . 

•^•1M  •»o 


trnttutncy 

4    .     .         '  /  ^       -'    . 

*e-tM  '•• 


•»'J«L      «'0«»*«     '»«■! 


•«t-iM  yy* 


•rjtv    «'t»f"» 

r   •  ,   ■   ^       -    *f   •   . 

4CW|««      1  »« 


*    1  \  4.^    *  ■    44S  V^ 


•«4Mt 


(MB. (JUL 


Jl«.  / ' 


•rut.    '••I 

-r       •v»t.^»4_      4     *,        '4*4       4NI        _  4W  ■  ^      P«t.^W^C      »«•*.- 
«.--\.       »»S'-»'..      •»•»•■      -4.4'       <t%:f4«'      •OV.T'^'N' 

(■--•jt:~.'    •-•»:-4,    4«.     ««..•4^.:4^    »«;»t"';cs. 


r(rl''\      *4      .,^,r^C4*      ■«4W4'       ,t      4'      j      •..4fv 

»   '  4  4       4*.*'       ».       -^P*       4'       Vi         »•  44-        M       »>      *^      ' 

'HT     .4i«r-i\>-    •l''^l^'    4'«i*-^-'    cl -:**^' i  J44. 

^>.l^,-.  4''        •.<.-4>       ■        "•      «!        -". »!■<'.  IJ       3» 

-        '4-»t4.'^[  <t4^4.'%        4>  4       4-4*4t-l-4'l 


*0-l*«    **M 


jti 


-<  4  '       ■-4».»4t-      •-  -M      -t  »l.  "(  "f  NT  V      »1      »      'ICI4- 


,«.        •..<        y»        44«|,4v       PC*!'       44««.  »<i"H»U« 

,.  NM-t'';^'      ■-«'4_»  • -•    4  »iii.-Ci.tc»"!c 

'   '  •4<   -J*  .4M*  r   •  4l       '■^44*       •4^4- 

4»-l*«     l«J  - '•'     '' 

1-,    4,»x:4    'v««    'iii^i-i.. '■  u   »<.»»'   m^M.%. 

4&-t*<     »•»  >-i'-      •' 


L4a  I(i 

•-tH.«v      .-4»4-  'f  •  1  »■   Ui      4«w      t    l>f«l»4-'  i  J«     1« 

»»4r  I     j#     ^4.  4  I  ;  I  s  . 

40.IM    »**  -"■       ' 


4e-i»«  •<>• 


"l-».tl       IHt      "IM     J» 


•■      I.        •44        5'4^4^M>        .-«.•-.,        -      .-•      -t        44-       1-.X4. 


»»-4^       f4'"'?'-N      -"O*,.-'    ;•    4  »         '       \44^4«'» 

.     ,r.      4.1,      i:         -   .»l         .-      ••      -•»      nS.      •JI.'VOV 

;n       i      -.1.4''-       14.       4»        '         .'        4  .#         ,  -   "^  .  .  t 
't.-4t«*'<44r        4t4'\'4.'            .'J       '  •..*-        '4««4I 


10-lt«    OM 


Jl»4      !• 


rjft      ii.4      :■...     4-.'l-.     '^ 

>4'    I        .,    ..  ■        M         <"         ."4~1 

4     ».;'        ^»4.     •**     'tl'' 

.         .4t    -.If  '-H         '4 

.        .-,'       4»»LI.-.         ..-l..*.       4.'       .-LiJ-"!.* 

JIV4  l« 


f         4.1  4e-lH'"- 

44     '4..  -4     I, J    4 

~.  ,',•4,  IS.        t-H 

W"'     4        .    >         ^         4         .•..(. 


4.4     4  4  T4^i*  I  -N      ^«      •«JN 


•vwauCMCT   i»4|rT 


■4*  •  »<>C       'J      4  "it  ^  J*  4 


#      -4'*--4_4       j44-»''>» 


4rN->J««      3'*« 


<4«|4'  i~    .      .■<     '-aH     '4 

•■      1*'L4*       •*0'"4        fel      .44|_%        4' 

•e-tM   to* 


•rv«t.   cti.t.1 

fV^Ov.**--   -    *   "4f    4        ».t.'4wt 


-)C«l(4*<       5»        4        V         44'    '        -4.^41    "*€■•-    *4    '.«  4        ,4# 

4*>-4    r'j#  .    :»  ^.-  . 
•  0-IM    •«• 


MTtaioa*TtM 

4-*«   f  C'T   J*    •j<.»4»i>4   .41  41^.    :i«* 

>fi4»>»«4l4CI. 


9»iB*Tmi  — oxcTmi  iit.*<tia«« 

»tO««     »U»L     Cltl.».         Itvwl'  HI'  !  J4,t     ,«)1C4II- 
r-vi»vt»    »»    •!•«•»    ■*    •4»u4»<».*»»0«»     II    IC'    •l4JH«.f. 


-  ,s»-.  X- .  :«    -•    4    .^1  >  :> 

rr  ...       .      .    ,  •  •      >■,!.•.        •      ■'■     -      ■' 

4r-iM  oil  ji'-   1" 


.-  :«<  re-    4  J4I 


,^,^    .^"4    J*    -^l«,;»Ji.'    ■■4fj«'    »■« 

»    »"(    4    I   "44  ».*   I    . 

4(v>i*«  •JO  -  :  ■  •    " 


.4<«      1.4"4lf      4^      4      *4C44«l      J«       4M4t.T^l*44     C  4»- 

..  ■     •     ,1     »i»,4';'«».       j-vl".*    »«C»v.(>45    •» 
-'  'NO    -A'jf     ■••'•KH.        .»»4     'Mia«»     »*    • 

•.•■iN4.      0441,     »-•      44,4^. /l«4<-      C  J4*  L  1 C  T      J»      l»»t«l' 

••■,4'|-)..>      4NC      4!      441      41  14,       ICtN'tflNN      1«««1.!- 

,4,*      j.^      ne>J44C4>    •       t»4#^*N-TI"^      ISOjJ      CJ**fTITIrt 

«  r  T    4 » :  ■*4»  * . 

4IV1M     (J>  -I'-      '^ 


.,     4...;-4i,.'      -»     Jl-l4;v«     I^04<>     'J     !■<    "*.■ 
,,      4        14       l.«      411      ,     '1      0»      »U».'   :>  4C'f>«l»L      l"t«l- 
.»        •.       4M         '-t       -44    -S*       J4        Jr'lW.4i      •tOC4l44i      JCCI- 

4(«->«4    !»♦  -  '  '  •     '' 

i 

>»'1«4L      4^1.  '.'t      •-"      4«'l"l4»ll.l      U«'04""<««. 
4        .4-f        '.«    :»4       44»4l_4i   1  1  . 
4».I*«      »0«  -'••       " 


•ruMC  »  1  MMl. 


4IVIM     SOT 


_'_,-.        '"«        *|4\        4*  ■-•€        I*         *' 

4        ^,44-,        .(44       fjl.,4';.,*4». 


.€n(««^     '-IJ*'      3*     «"lJ*Mltl- 


.•4'1     -^.^^Ikn    »4«'ICLt 


,..»-,•■_     4'.4..1.J        4    l.«TTlCt-U«Oe<»J 


'4   ,    ,,*%   . 

•o-i**  <>o« 


Ul«4     It 


,   4.»3>.4^    ■(4-    .       4       .,    ■~4.  «        .^M.*" 

•  •    ,  I"  4—   1   «4<,   . 

4r-i««  o»>  J"'    *■ 

«^,'4i4^       14..'»N'|»      'J-      -.)--l^'       44.      -..J440»->»4 
r  •         ,»  \       14        -  4  »  1       %  •        .  .        .   •      -v/44<    •       »  .        •  .<    1«  ■        4  »>. 
r        .,        "       »   J«       -X-^.l.'*       4N  V#'4,t^. 

4e-i««   »••  '  *  ■    ■  ^ 


'j«ceo    :>4:  .^.  »4 : -%4,»    4M1.      ^4#e»    fc-;^i.4»j»  ; '  ; 

•-      •ltCt4  ■  I'-i.  INf  •«      l'»»f"». 

ir-I*«   oo«  ^  '4 .    1  » 


•  O-IM    lU  -  I  <  •     " 


4..       4»444l.: 

40-I*«    >M 


»»4iiw4   counTtat 


-4,       ,    »   1    14.      , 

4CV>I*«    0O« 


•AAIW4      ■44  1 

^....4      .4-      4"t».4-1.4.      .N      4      li-lN     01«>«Tl" 
-'i.r>i_44     L~'-^4t'*      -LC'. 
4»-t»«      »••  -"•      ^" 


•  4ri 

no»i"«Tt»» 

,4,44;— »'«T»    4«i   ^Jm^'    '04*itijn»   nucicou*"'" 
4   ..in-tiL.    .i'":4    4    ».-t..«^.'    of»lJ«.   •■'"•^ 
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4Mt!ftMT      rlNOlN« 

P4f  ..<<R.4T  ICAL      4N*LVtlt 

■  •;-»L    "..'i'    "I    • -"    4..T  :-i  SSI1.L   t>t '004T  IONS. 
4r-l»4    4o«  j'--    ''• 

•Wll    K  4L      44TIN414J 

r^       (>rB'.,v.       ...  4>4^.S1'>. 

4r.-i»«  ?oo  'I""     ' 

-^-..^4.       .>.4'-5';'*4i  I  .  1  -t'l  k.-«»     4l.Ti.WN4 

4P-J4t    JiJ  ■■ 

,,,.4i.[   ri';.»-   ■e.i^-L   4Mt«.>.4. 
4r-j»4  0*4  '■ •     • 

40-lM     »«1  ■''••        ' 


4     THtN»0'-YS4-lC     OtSC'I'-TlOS     0»     J-rNA-lC     PHO»C«- 
•IL?      Pf      >.4T'[^      l'-t4      HlG"      STRtSS      •!■"■      4»PL1C4- 


•MIST0«» 

nULF     ..I«I-"1C4^     KtvIE.     Lf      I"C     "TDKjrOlL 

Fr4T  . 

<0-2M    40>  UI«.    '1 


S     ^FALL     'Ht"l"<T     of:     t»PLC51VtSl        4JSIJMFTI0N 

rr    ,I-ir.^    ..t[»,4l?    r-0-    SOLUTION    ON    -"    '"0    RO. 
..-r4CLSI     C-1..     LA-tLt;     4C10t«4Tt?l     CCmTHOCTION 

>r-2*t  ijo  -i»'   '' 


KHOWO&exCOUS    RCACTORl 
rfiSIBILITT     $TUOItS 

5vifT    r>.'f<i' 
tr-2«a  o>4 


•'4L      Jft      kL4^Tnk. 

w    IV.         .V 


4~«l   •e-'P-'t4» 

■     .  •     F  ^  t  i       ""L 

4r-j»(i   'IS 


»3S4^c*       ••.4K!»PrfiT 

.  1  .  .       i  ) 


Jlf      14 


.     •  -4.    <  -•     »     .111  !■>»' 

^vM..''.4';.-.    •.'- 

....;     I..     4>       -t'''4w~' 


k'-l»4    f.  > 


^i*    •ti:i'4»'     •0..»"t4i 


t*-2l'    4.C 


-••»^»':'*    >L'4»».F    -t,' .'.e  :  ••• '  1 CN    IK   jo\^>^i 
.**•*  rr^*  iL  ts    .'     •-*    (,,..,(  4- i.  «s    '."i. 
.*4»4tii4«»   ji/t    •      v.-'.i    «t^—e. -.4  ■;.>•■   ;■ 


,,,i    •:,   -4    4»  .sc   -t    .-L.;^i^•>s    IN   "«  "«" 
4r-2»«  412  -  '••   •■' 

,,        ■      ,       ,.^      -.1  k      -,»b      .4j1>-       -P1'.4-1I,C      4T      1.1^ 
4r-Ji4    425  -  '"  •     • '' 

•*tlG.-     4l»ITuO€ 

4r-]»t     »74  ~   '••  ■         • 


•M0»IT114« 

Le40t«» 

lIvtLO.-F'".'      '-"■      •      >-4— t"-L040t»     FOX      TFH.     n€  4 
l-^»-     ^iMr-T-.t  IOhT      »C4lTiL>'. 

4n-2»*   0J2  -'*•    '^ 

4HUF-4N    t>a«IN((41N« 

>*«0OE0    VCHICLII 

4      m.VlLl      OF      Hl.«4N      F4CTU4.S      STuCItS      C'      "- I  I  3 
/*  ^     t-     NF.     C'^NCLPT     4PM0wrP     SCU4„    r4NJlE'<. 
40-207    •44  -IV-     11 


44W4-4N    eN4!F«C*IN0 

PI1.IT44''     PtRSOHMIL 

THT     T4r.f(      US(.4. 


•4«J4.4f.    tNaiNf.C*IM 
SP4Ct    FLISHT 

I-.VLST  iG4l  iCN     rf     SinPLi.     C»     XIMMJH     •»  4U»L 

r.i  n4scf   AK'  coN'40L   s»sti."s.     tmc   sYsrc- 

.•sr-.TIl.!..     '•4SL<i.     rCN'POi.     <nC     vlSoAt     FACTO«S 
rr    SPACr    HfOtZvrui    AKL    L>^4lN4    »»F«C;uvt.HS    •t"' 

/NALTZLP. 

tP-2*t    »l>  .IV.    4 i 

afjmtt,   tHitMLfl-i 
•tAPONS 

4      -fr-jC      L.F      "rVlTOHINU     PtKFOK-ANCt      ANO 
.r.IAmLiTT      OF      4      4L4rON      S'STt-      .  I  T ..     .ClATIO-.      TQ 
H.    H4I.-1'    n  lATtb      >-4LFU4CT  Ilk. 
40-I»«    0>»  2'*'     " 


»?-l»4     '24 


f-HA    5JJ 


.  ■        4 


.  •      .    ..    .    .  .  -.  ;      F    .4  :no    1  -.   4    T  .Hf 


._(      <t.S..Hiai>T     rF      ]-•,>     4'.L     O/ONt      !■< 
.-L       ,..,^..„.^[      4-       '-I      14"1--!.      ;."'F4Ct      ANO     AT 
.    ■    J-      4l'  1'  V-l. 

4r-2i4    >24  lIv.       . 

»,44.       4-C      .Ot44A«U      CO"'  l'...4'I^..     Uf      »<«A.1TT 
«'4'15't^4^       IKVI  ?'  ;  '■.4'   lOS. 
4r-'2*4     >44  -1«-        • 


•4.i«>  '(laucNCT 


.<^1M   444 


,s^F(4      --^ttl      -14^.  4("<  K'  b      4i      4      'tL"*- 

-      ..^•.    .  •»      -.-'        ,  .►  '  •  lN.-f  S*  . 


4«'P4C4i"4Tl      C41.L    >U4l  I  0*. 
'».^4:iTV      ^      «4Llr      .M4SSfL:> 

r-i"^    i»  .•'st'.'tr. 


C»      iHt     T«AfPIC 

.  4.  l-vO    KAhCO"    P4K4- 


■-«    :.».    isvt    ^»    4s   clll'«1l   f  :i^c   -••   '"H 

■>'t      'l^S     -t4»      ••4NS>t4       .S      4      »^uU      Fw.4. 

■••la*  »«2  , 1 , .      » 


'■■      ■-4"iFt4      4sr      -'34.4.^1    IC      ■tHJTAUCt      JU"  I -Xl 
"*.        ».».--         F       *4l       1.       i-'4'  wHf   . 
•e-144    443  .   !  .  .     .  ^ 

•-f  ».l[-'  .4  ^*i.PLt  •Ll-"'  .^N  '  ■<  ••t4T 
■•.1W14  *.,r  n.sl.i->i.  ^makAl  TC  4  MT  1  ci  ^P  4 
"'■l\       ■*      4-/.W      C    *  "      '•/NTL.JF       4LC..i'i* 

■••IM   **•  .  I  .  .     I  • 


•SOLSIkl4^      P..rP44lCiNl5>     «'14SU41.      VCXT      ~ !»». 

......       4F.C      .I8X4Tlt-.      C4TSTAI.      uMT«      C  "  I  « »- I  4  I 'U  • 


Ml«H    MldtuKt     *tU«*CF< 

_,',_p«r»iu«c    r4»»tN  S'S'i"*  Ivaluaiioi.. 
•  r    4M.t    iA't"    fp   '500-p»i    &4SCCUJ  otFStN  i'i- 

-rl,     .H(l.    u'CC     AJ     A     iOuPCl    0»     ••lATNlK.    0«T«f4 
■•     414L»PAC»     ytHlCulS.        Tl>»l4ATU«l.     $MOC«. 
>...4T1P4..      .T0«4«e.      CONTAPIKATIOH.      Ml  f     P»liii^t  • 
-'.— vfLtKlTv     4l01     AWO    HAPtO    CO»P«CSilO«    FitATINS 
"Ff  C'S. 
AC.-204    »T»  O"*-     " 


^a-u 


4»<TD4Am.lC     FLUID    HlTI»» 

4...-i:C«L      4N-      LVfl-l»«.NT4L      S  T  OL  «      OF      HTl*0- 
ri      -..      fL'FP     FCP     .-v-lf.A.JLU     FLulDSI     tsi  I  »ti«  lO'j 
,rp4   .4C.      TO    C-t-IC4l.     4-,r     ULl«4»0FvlC     FtTHOOS    F1« 
rLl..lN:     .O'.C^TI'NAL     FILUF     tLr-CNis. 
AP-2M    2J1  -!••    '" 

41..TrKLC     TTF-f     FlLTt-     -ILIA.        'LJT     xlSu.TS 

rriirt.     ..V.-:N.NT     CAP4C1T..     »«FATE4     -eSljTANCC 
rr     Hl'.y     lL-'L-<ATl'4t     AN.     PxtSSLXt     FL  JCTo  AT  IONS . 
4.,      4     Hli,Ht»     JlFFF^FNTIAL    PPHiU«l.     «tSlSTAMC€ 
'..4S     "Ti.t"     PlL'tP     "4TC»tAL. 

<e-2M  i>4  ='*•  "' 


•PlT0K4m.IC    FLUIDS 

ANALVTKAL     AF.r     t  «PtK  I  "tNl  AL     ST..UT     CF     "TU-O- 
riQSf     FILTt*     FOP     ►TMAUI.Il     FllIOJI     Im,  iXtft'tt 
APpi^Io.C-     TO    CHC-ICAL     A-r     .L'».S0MC     .4£ThOO»    fok 
rit«SI'.G    CO-VtF.TICNAL     FILUP     ElCXNTS. 
4D-IM    2»l  0""    '• 

P^OOfF.IIfS     OF      HT04AJL1L      FHfStPvATI.t     FlLIUSI 
«l   1T4PIL1TV     F0«     S'OPASl     OF     f-S4     f-vUSALlIC     JNITJl 
CnB40$104.    C'FCCTf     4NC     INMIHTI^KI     LFFClT     0»     OIL 
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40-2M    »»•  -'*•     •" 
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40-|tV     V^T 
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•W?«JL^' 


• .^  *f  *. 


r  I  K  -  %r 


•  li»<!^C«t 
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40-l*«     >Ci 


•MYD«01T4'!C     MC&«<^f 
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4r-iM   'OT 


•wT^ajotilc   'Lff* 
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•»>I  M04I 
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'  ^  4  '','        V  *  *  ^  ■.  " 


'4*L'^   eip»si:-,s    ,f    •. 


•  ••      llfl*<l4i. 


M«'4".'     -I'»t4- 


■«     tfOOi*c4a 


•«Tt«OOTH*"K» 

r«u«TiON« 


•MTCAOOVaUMlCI 
VATtM    ■AVCB 

»r*4L*Ai.   »w»tm>(.4»   foM    T"*    t«^i':Mi   f-*Kti   4^*. 
'-■r>«f«*t.   fcLVL'fc   r^^jff    Tj   :4cCo».4Tt    fj«ci%    ••c 

•MTOAOrOlL     •OATft 

'■»,T*T1"*..      n«     T«».^jT     Ji.rKrt.MJ*..      fj*      V.<«*K.«w< 
*^w»0*U(L-^«U^LL  f «      4«N4(lii^»n.s '1-      •"IC-      IS     SAlC? 
r*»     C*«ACLT'«      f»<r»«.-.         CFftCT     J#     'tlL     >l«T.      P^IO- 

P'tLt*      L**AC  •       •OU        V#4'».       fvU       f^AP      4*.&4.(.   .        4««U 
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4^-<a«   3a« 
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4r-i*«    •^^  - : * .    rfi 


P«OOUC^IO« 


4«'«   i3««   . 


'•        I^C'll  »»**fP'i  :,»-^      *'  *r;\^".t«   ..       4C-i«*«' 

^»    »'4N<     ^    »;s:*.  t    •4_'4i:c*i. 


•  I  "AM     I  NTt  M»  I '  1 11*1     r  CLIC  roOft  I  C  »  I 

•  ■'■J  • :  f  . 
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•  INA«C     tvjsci 


:jnmm-i»«^,   •«isf4»c->   :;n   t^tc  two*  FocuJi"**  •* 
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•  •      'I'lsSi"*-     '*     '-t     S' ^''" -t  »»•••»  I  >i     PH'^'OC-      '-H 

••..'':4^'     sC"T.s:»s     •«€--"•     -'     "4»fs     4M,     *<*J«»":*i. 
».  .   ,»f  _..f -f  HCC*-»      »I«l'4«4     4S      I».*^<Sw|3     •'  •liVACT     ftMOCK 

•  «^;,    :-*4»^*>    ;»■    i*«itN'    t*«v:  •^n^c  s'.  *tSTrAClL[*III 

4     •l»TlC4i.     4CCr^ll>4TO«     •(>•     1I»«W.»^IJ*    C    '*" 

p»**i7N  4»<'  •orfe^i>««  tNCA^KTidco   IN  *t»ot**Cf 
••*▼»»•  tow  1  c    iiNC   ^ui*€L»  •'^n4'iON».      j<»r';«i.    •oti^/*.   C4^AaiL  it  i«.l«   Cg*^ 

••JC-     4'*,     S4H"'     '|L4Tkj<irS.        PfdOOIC     c*    «**•■ 
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•MT»v«fto«iic   ti«n  nMa«La 

AC^IM    *««  UIV*    >0 


Nl-M 


•IMTTOAMCC 

^^     ^IKl-XJlC     4NreiM*4l        0»»t«vCO    CL4CTB|C»». 
^•^,*CFT|L%     4NC     Afc-AL'SIJ. 
AO-l*«    too  JI«*        • 


.    tlJT     C^'     V*^Cft.*    OF     «*4.L0F«4t.4     fL^-.U    ON 


f^K^r^.:     tN    A     ..iM.TiC     -ULC     "«*^'-;"-     1"-"     , 

.;.4c    .>^'^<T|v!Tv    OF    t*.»b    •^O   •H.Vi'-    "--U-N- 

-■  tSl». 


IWOOXTION    TMCO«' 

xi  t  i»i-^r 

L  j"»i 

T«T10N 
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•      l'    U  IC      *  UP      P*»*LttL 

^C»    or    NcISt. 
_lv.    1« 

C(XWU'»- 

-  >    V    ^«     Lis 
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it-i<iTl."S'     »5 
I,.     3i 

.imKALU*- 

ca-^o^^c ' ;  ON 


ir-it(  •>• 
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>    -»     1'<    iwIlIj'Io"    .»I'1  •■•-■-'     -.*''.'•    -_ 
,,.       .LJ'I*!.!"!    •»■«    '■•    '    '•<■■■•     ^    "^       • 


•  10     D€TtCTO«» 

if  ■ccoaHiTio* 

,«'..  '"  As»l«r 
It  ^  I  wN'  0  T  c  •■  E 
£*. 
I**  0*9 


•tNOMtANIC  »U«ITkNCII 

50L0TE  CISTKIPtTlCN  IN  THC  N»J0-82Ci-«»CL 
•  ytTt-,    fM.SC  I  I«U»»"i  «>*  CliTRlDJTlJN  COt'- 
rlCltsTS.  (.'~H»TC  M.TtOH«  sTKuCTORtS  »Ntl  FQdMTlOW 

i-r    ION  rxCH«NSt   siTrs. 


•iNsecTiciDCS 

TOiICITr 

PHOeLl."S     IN     •t»l«L     »P»L1C«T10N.        SC»t    *1»- 

rHt-ic«L   trrtcTS   -f  lInd«'J;   »nb  rltLO'iN  on 

vrxTEBIiTtJ. 

*D-2M  .IJ  ='»•  " 

trrtcTS  r*   othcfini  on  blocj  '^""'O''.^'";'..^, 

►  rN»L  ruw.T'uN  AkC   j»l1v»"t   flo.i    '•'^^t^!,'^,*^' 
fHjLiNlSTii..st  .srNTs  ON  iHC   <.Tf   or  '»»"«  2^ 

►  lit  Of  IHC  C«N6»S  IN  »L.S»»  .NC  I«T.»Ctl.Lm..« 
VOcJ-*  PROCl-CtU  FT  INJtCTlOk  Cf  '*''"»I '*;'*„ 
.NU    »r.TTLC"OCINt    ••IC    or    IMf    nL0C«IN6    tr^tCT    0» 

.-MOPi^I  I-u  sTurr  o'  c«»n6E5  or   tmisc  o«oa$  in 

LI*'"'^    bLuOC    FLOl     *Nn    iiP    (,Le***NCt. 


.      -.m     i«TI.LLlTC     NtJiOWlMCNTJ 

•.o-vt  ll.l.»NCt     SiTtLLlTt     JT<- 

•  CT    i«.fn«iL  ntniiTiON  or 


:  I  < 


»r-2M  »«l  o'**   " 


•|NS(CTS 

«rSt»K(.H     UN    NruK.U     »tC"»MS"S    ufOeSL'lM. 

Pr-1CL»T  ION. 
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.:<•  ^•■;**.    '••  ININ4 

-f.l  ,s    ''•»»     .  '     ■•  '        •  ■■•  '     -' 
■        SI'S    I'     sc"      1T^.>'"'*- 

1--IH  »•♦  -"■    ■ 


•-l''<.  f  •l/I'-l  ••• 
-'•1 ,11'  ■•  '-    •■•  • 


r        ,-'■.(  -,,1      1  •.»  - 


,•  »i'ii.     'j'.'iTi'*!"'  c;nm. 


»N«L  •  b  .  S      AN-^ 


«INr«»»fC     0»TIC»L     IT«Tt"» 

.    -1,-ifr.Tiu.    F-iN    (..L.Bi.»'lNr.    '-t    lN»«»i<tn 

r.,,.^,TrK     r-M.     .N     iNfl.lCHJAL     io.jCCT     .  I  I  MOo  t     u!l 
'•,»L     Lr'.Sf«     ."     •     Ji'tJlCTlvt     C»TC»t.Tt~. 
.P-lM    M«  -'»•     '* 

.     OiiL't     "f     TMt     ►•►      IN»~»HC     P«u>'t'<Tl[S    0» 
U  I  «  .     i  S 


ir-2*<  '01 


In  1 1  : «L- 


•  IMTIIlKtO    ■AOKTION 

T.rf-lll.'L-     »PtCT»J-    Of     TrtPO't-L'     LUCIftO    HI     IN 
rr     1.    IB-Iu-    Mt.Tfr     >!«<     »«t&tSTtD     »»PLlC»TlO<.    TO 
-riTC.L     ilf.-«IjPC«     ">     S-0<-"     L«Tt»S     »NC    «OC»tT 

,  r  T  --M       I  «  »  U  «  . 


*o-2»«  an 


N»   •IMSTI«U'»eNT«TIPh 

NC.SLWtX'NT     or     PL»S«»    K»l...tTt«Sl        JINIitt     •NO 

ro^Bcc   Pt-o^ri.   ripjLt   HtSwN»Nct.    iNTEHrc«o*T»ic 

•''*SJPE"'LNT, 

«D.»M   0«3  DIV.    ?S 

•  ■JOCELLINKJ    or     TMt     (iOVL«N"«NT.INOJ$T«T 
nfUNOfcPit^lC     lN!TauMCNT»TICN    STMP05IUP.     •»*«- 
I-lGTON.     U.     r.-     »t5u<T     16     »Nr     17.     1»61. 
*t>-IM    M3  OI*'       ' 


t*»*I»..     N*Vl««TION 


•mo^tu^    N'«l  TLt/l. 


••»• :'N   ■fT«:ty*w 

l«     TmT      ..$»      vX       »  '  . 
.  ,      .      -      -f  T>HX  *      '  - 
-     .L»4I^. 


.(•«r»»«to  •»0I«TI0» 

»Tp«0»W<t«f 

r>  iL.'T    rrji    -n^LT*   or   »n    i»r»»Kto  »o«uon 
.^.sNiNc   N.rKNfTr..   rLO.N  ur    to  •<>«  •»«'''"!  ,,^„ 

.,    -I'Jl'r     TC-     CC^Lt'T     t«H     "IT"     »     l/»    0«.««tt     rULD 
rr      ^.     It  u..      •   .     J."  .      «.»■      ••'•      •nD     6.1     PICKO- 
.rJ-T,.L     -fM..N5     '^     [ETtKPll-t     .<»DI»NCt     SM»JltNTJ. 


•|Nr>*KtO  «»0I«TION 

TcnaAlN 

,,,  [.^r.,«tN-«   'c  -•»!.   s«'t.i.Lnt  pi.»>oHiN€NTi 

rr      T..c'     .,c..      lNf»».tn     ..C««'>'^N"     "^UIATION     r«0« 
-,,      r»-"-     '"     «5il"     »L>"vt  ULiNut     S«TtLi.ITt     ST»- 
•  r-i^^tM.-'^     "-     't'tCT      INr«««LD     «»1I»IIJN     ur 

•r>->t(  o»5  -"•     * 


»uTO»<»NU«L    CO^T^OL. 

«lNSTIIUMCNT*TteN 
COAIIAL    C*M.tS 

HTr«0..»G-tTIC     •»Vt     Tueil     TNtO«tTIC»l.     INVtSTI- 
C»T10N    or     HPLlt     ST»jCTURIS.  - 

*p-a*«  »2»  Liv.  is 


.lNr»»i»tC   ■lit»«C" 


'•(   VLL 


:  -   J      1 N,f  S 1  ItoAT  I  JN 


••V4   If   t  *.-»  ■>    :     •» 

•  •  -fH  IC    1  •    '• ' 

"'    s.^v     i-.Tr«Cu^'' 
■t     .  ^  I  ^'  «  t  1  /^^   , 

"^IX    1«J 


•  t  1 


t       _wN(l*I      P»-^Cli»l'.».  '"*t 

T..t        -f   -     ,P.        ft      L»«.«E       NtT- 

•  r      ••  w  ■  J...-   .  tM  1  j"i 

;  .    4.,*,    "   -  171  ^      H»      .^OJ      1  T 

w^C*^     C     N^f  nT.<*T  I  J.*S     or 

N4.<  '    '"f    f*^  :  5   0* 


.  T  . 


M«N'      (-■'      HI.       1"      »P1  CTHOHtieXI      LlUOlD 
-t •»"•? "fNT Jl      HACNtlMCN      H»J"ONlCSI 

r    trttrT    IN   ,.INt«r    cm. in   s»i.ti    tl«N- 

rrJjtNMf     ur     N.r^     .T     •UC"     Tt»Pr»«TLjHC.     «Nl,     J<. 

•r-i(t  »••  '-'••  •' 

,,,!,o«.  1  If-N  a'   l',ri..«fll  ««C1«TI0..  BT  PL»»11CS 
,.     .i'fMjl'r-N  tT   COJTlNUi. 


•  IMSTDUHCNKT  ION 

•fr«*CTIVI  IWOCK 

TtCHNlUorS  FOr  SOtVlNS  •«»CiUIOt  0I»CI»T1NUITT 
r.oBLt"*.   "NAl-TSIi  O*  .«.l&01UtS  TtHPlNATtO  NT 
Lr-.'.lTOPIN»L  F1N«. 
*P-2«7  »10  ^l*'   • 


•|NSUCt7IN6  H«TtRl*Li 

INFOPr.TION    «tTHltV«L    »TSTtl<    rO«    iLiCTMICAL 

ou  tLtcTKO'K  PrePfuMts  or    in$ul»to«  '■xo  st-l- 

rc..n.XTO-  «iTEHI»LS.   »  CwO»DlN»Tt  IHOC«  '"t.^ 
•yjTL"  I»  l'«tC  »>-lCN  IS  »i-»FT»«LC  TO  P»NU»L  »•« 

H.tHiNt   rtTMoui   rr   d»t»   sios»si   "Mj  «eTRl£»»t. 

,p-a.«    §••  31V.     1« 


>INTr«*AL    CaUiTIONi 

»PPHC»1"»TI0N    er    FJNCTIOKS    on    TMt     InT14C«S 
.N^    »0.     iLtONlTMP?     CAN    BE    UStC     TO    »NAL»Jt    "ON- 

rrc'i'.sivt  rnNCTirN». 

AO-IM    111  »>«•     '> 


•   Su»»l'    ^  -N'  ,^'t:     •  "    ^I'l  ■• 

..,..-i      T  «,.MUOt       iTSTl-N. 

'^-IM  •}»  01*.   >i 


•iwn««..ioN  »rT«itv»i. 

'••tMM 


M(      VJITA- 
..     .il  '-  It  . 


'^-IM    •>« 


•1W«|»»'I0N     «tT«IlV»L 

(•rtCTivENf  Jl 


•|Nr*A*tC     SCANNIN4 
f  AKTM 

r    ,    _,    '»bT   "r'jL'i   or    AN    iNrnAKto   homuon 
.    ,,',.ur    10   cXLtri    L..'.   .ITH   .    !/•   Ot-XM   ritLO 

TUCT-.U     -tniONS     TJ     (,tTt«NlNt     MAOIANCt     SWAuHNTS. 
Ar-IM    »••  -IV.        6 

•  IMrKAOeO     1CAMMIN4 
MOON 

ir^r**!.!!;   xA^-PIN.   or   lonaa   cnatims   cu«In>.   tmi 
Full   "oo».   »'u   T>'f    TOTAi.   tcLI'Si   or    stPI   ».    l»^0. 
Ar-iM  Xftj  uiv.     2 


•  lNr*A*co  T(Ll»cont 


•  INTtMAL    TRkNtrOKMI 


r.tNCtALirili     SOtwlTlONS    10    THl     INVliClO     TM«tt- 
riltNSlONAL     Pt«<Tl«8«TI0N    tOCAT  IONS     IN    A    «T»C«- 
POlIC     •tl.lO'-. 
AD-2M   »T»  Div.       » 

•  EPPLifTATIONj    rO«     CLASS    »    ruNCTIONi.        NfT. 

AO-JM   ••»  "'••       ■' 


•|NTr*«AL* 

T.<f     COLLISION     INTtftlAL    or     C"A«6£D    PMTICLtS 
IN     A    NAV.tTTC     FltL^. 
AS-l«t    •••  OIV.     J5 


■..       .M-,    T..C     IF.t^Tl.tl  tsi    or     InTJUNaTION 
•^.•i.     5'>U-^.        <    St"     iATHFACTlON.     PtLATlVt 


••C    t«Kf»l«lN'$     TC    "Am     SATlLLlTt     P«.A»u«tNf NT*  ,|MTt««*Lt 
nr     T.«     i^EAA     INTPAPtn    iACA-aOUNO    PADIATION    fHO"  TMLtS 

•.[     tA"T..     T"     ^SSMT     SJ^<*tlLLA^Ct     SATtLLlTt     »T»-  ,„_«,,     .uutfi 

•r.,%tM«»0     TO     'tTtCI     iNri-AAtO    HAOIATIOn    Of  COHPUTINd    P<I06«A-S    roK    TMt    CO«»l.tX    fUtNU. 

,,.,,,  ,,  INTtaHAL. 

AO^Iii    o;i  OIV.       6  AS-IM    ».T  O.V.    IS 


Nl-21 


art  -  LAB 


ir>-2««  iw 


•  I  >iO»^»<«"« 


'•*•("    •    '-   t-    •'    ■•    •-    *•»-'» 


r  r  (  t_  ■  •        »        ■■  '  « 


V        -.»         1^»   (    -,-  4-,  '  tN 


•  1  ir"  o»f  » 


;l».  ao 


.L  'f ,    ";.,*'    s'  -{  " 


'Lo-^f      «  I  •  ■      J»»4 


Mr~a99  09« 


.il*»    <4 


'  H-      4L.-I.  -<*'<       *•       ^-x*-***.^  » 


•  jf '    (••<i:Nf    »jfw» 


C»(t»     i«-'k>* 


» I  >»^  »»•««  ■!;    orfy^f^^cti 


■44.    i^«j««'*u<-  *:-■'• 


*r-2»«   ■!» 


^? 


4r-2t«   •<>•  «} l«*     i 


r-ii«    *o» 


*.    i't      B^r         ••t    ^f'*KiHc-*Ui 

Jul. 


4~-i»«      9i* 


r -_»o-*f  H' .- A't .       :  -  .•^<  ^  •  4-w.t.    *•»-       ,t^f-'"i-     -'•■- 
4r-j*«   M'  *  ■    •  ^ 


4  ■-, «         S  «.  •  *  * 


•  ^Oi  (loi^     M  411  I  »«• 


4'--|%«      %%i 


>    K*.4,.       4*<<        M  i.^-4«.  i  wNl«t 
•  *.  I         4»'^L   .   '  4  '   t  Xi. 


AO-l««     ^ftV 


4r-i*«  »<)•  ■*»'•    '^ 


4^2t«     »*•  Wl»4        « 


4  r- 1  ••Tit  ■,!*•         • 


•«  ;»»f  •  :  .    '-co*' 


»    •*<...   L  ;  *«  »   -»oM0 


Ll*. 


4fV-t««     *%1 


t^t  -   ■  *      NS  . 


4P-<««      «)i 


!•-     ••€»»o»t     •r»»4»C- 


r  *    ^t  »0*'***.t      \--fp'       I    4'      t-i*-*^       4. 

4r-j««  9M  •>(«•     * 


.^       ■*»(    N      '"^X^*    •••?  '        'N      -   '   -,i-^'  ^Ni^lD      •■^4%*«^. 

r  •!  Kf  NC  »     t-I"'*     ■>     ..»»»»*>,•«      »^-     i'*!-".^     J#     4c  «4- 


C'rtCTl     '*♦      4«     4^'-     »t     CwCLMtJ^i 


■  -«     »     "S  ' 


—  4-    '        -«       %  . 


S  .  (.*%'        ^-      4-t    ■»       '^t    4'-.t  S- 


«     CAMHtrh     ftAS«        4-4TmI»a*  i.».       t%4,.s:s     ,«      kJLJM 
«^    4    r-jN^tifH    0#    ^05  IT  ITS    4-         •    -I  . 

4r-it^  •«}  uiv-   ^^ 


f    I '  '•or**"  f  •'•• 

Oi.K"i»f'       ■•■♦       ".•4-1*.   -V         »       '"«      FL-'-^-^WtH 
•       •-kCTlcAC      W^l.  TC4T  !*>*■. 

4rw|««    1 Jl  ul«.      » 


■-•it 'w^  '  lO** 

4^-j^«    !•»'»  *;!■.     30 


» .    .  ■  ,  I » '  i  •* ' :  3«»    ^   ^^  **  • 


tAMft 


»  a  ^<X*C  '  I  J^  - 


4P-l^«       ))i 


•  I9n« 


4  4  .  t 
40-|««     k}« 


•  l»0«i     4^^3'» 


4  •  \       4i       4 

•■■•     ' »  *  *  :  HC 


•^4flO«4'-)«'      t»     I»«^« 


40-<««      •♦J 


.»<-«. -a*'   tat  1' 


■ ' .  I  *.t .  %     «      •  J*.     -  -  ^- . 


Nl    U 


111-    i»j.    '    •«'•>.■.«.    •-.:-•.    '•i  u  I 'It*-*!."*"" 


;' 


lAM-  LIT 


•  •••1.1" 


^S '     .1        »  • 


lA'f-     S'^oKlT- 


•LC'C    COM^OUMOl 


•tI»Kr   •«Ttl«   l«t»CTO«l 

P«r.*«tl«IC     STint     or    nlKlCT     COfcVtHSIJN 
Pf.CTOK    PO»fR     STSTE-S.        TMtBHlumC     PO.tX 

rn.,vL«TCK. 

«0-2i«    »»0  0I».       7 


•LIACCHSHIP 

Bl..*vl,..t     0„il>  v.•'lCl^S     l^     LC»C>t«iHIP    OISCOSIIO* 

:■    •.•<Tci'i   «■""    LOT'-   Bt"«»iofc    •»«i  iciP»'iaN. 


if^jat   IOC 


TANKS 

Ll&^T    BOLB     «D«»Tt»     F0«     I».ST«UHtNT     P.HtL    0»<    TMt 

AD-2M    Ml  "■"•    i^ 


ANTS 


tr^r  if  l^  At. 


f  1    »■(■'-•  ^*»l 


r      .^     '-1.        lb:.. 


jI>>     I< 


'"I  s 


-A.'t      ^LA«'*1  ^U      «  . 
ACVISII     •>• 


:  ISC'*  i*"i^»TioM   ih  ANTS. 

^ 1 V.     ^8 


vtKA»Jl.A«T 


»C^r«t«» 


ofiF      ,bf     ,,^luAK,f.     wtSrokSt-TtRM     S|»H.»«lTr. 
.r.,»      TY»(       1'.      'Mf      LtA.<.>ll.&      A1«C     HtT£KTl01»     0» 


►*■»«' 


.-•■    «•*      aP»'    fwA'I-'   S« 


•fC-AHlCAi.     ••O'tP'Hi 

C»rift   0*   KCK'Atrt    i.o»Klif'   A... 
..r.<i   •.   {<■    t><   r.rnc»»L  P«c*t''V 


riC^ON     BASf_ 


3-.    •-■*'!..- 


AI^-2*«     It* 


•Lt»5'     »9>J»«t»    "tTHOC 

('ATIiTKA^      OfSliSi      OF      Cl"Pl.l'      tlPiHlKCuTAL 

Ar-M«  It  J  i-"'   '" 

V.i.^„      •Mt'.'A      AAtAT      JT'THISIS      IN      ItK«S     OP 
,'.<.    '"AL      A'.j^L.  '-1      jrSl'<ll       PATTtRh      IS 

•  •    T-tsi/Lr    .:i«rr'^>    in   "*   '»•<   fUlD   »»«-•.   o» 
«  A ..  :  A 1 1  ^' . . 

Ar-1»»     Ji»  "■»■         * 


^(~4r.lCPL    P«rP."Tlt«     -»     •ll>.Fu«Cl 

.--,,,  »..  3I»>   i» 

A.»»'H«'f  J 

■><>>A^       :><»     LA'lfN 

•.«A'K      ■•A'L''l<uS      IN     "H"'        'A-fl-A' 

•«  •.     rrfC' I'l ' '>'    J*    •<tFA»rt    >■ '    • 

'"i'l"!    'UP     KlJuf  '  1  ■<•>    0»     tNCSI.'      A-. 
•~X»<TI,1T»,        I>-«J«T»SCl    0»     f"f 


PCtNS     ANTlNfcAJ 


'     -C     EN.;«-'N- 


•lAStic   lA'PKil   rjpt'.x  "iirf-  Tt-n-«'    -f 
•  >)••    Hi)  J'»-    >• 

A.-r  -  •*'  ^ 

;     ..HT.O.tlJ'.S  F       '-r         .(A-      «f..  1-        A.'L-NAS 

••  c  /NA<ci  I"*  pi"^  "'    ---f.i-i   <■■:■.;■»-    :.   "I'-t 
-'•'-•I-  .. 

t'^lf    S3i  JI»'        * 


A.»-r  "iNC^ 

«.-*ii»iU-    JX    Cff€C»IO»i    Of     u<iOCt.»«OU«0    JoX"'. 

■•;F.t»i.»  »•>.  ••"tPip'iis. 

A.**';vj    *f  AP 

UL>A..|C-      >T«tS$      ^.-«      J:      N      vN      •.-tt-'      A^      AS- 

'.-..'f  f.riN«  ofx  •••T-'.A.^'     *>■'•  »-'>->     ' 
.   '-M  «-lk   ' '  -  .     - ;  '  ■■  ■ 


•CfNSCS 

Ar-2a«   'to 


PlKl^CK     a-'FnnaSI        tBScXvtu    tLt.CIHIC»C 


jt       twf  C1'<C»«>»'1'  K      AArftS     BI      AN 

JI  V.         P 


•LtNCM    MI0&K4HMIIM 

CWTlPUI'Hi    LNClNttMlNt    01S14XS    ONOtH     lNtlJU»LI- 
T«    CJA.STKAINTS.       CONSTRAINT    CC«SID£«*TIO«S. 
AO-ia*    IT«  "!••     '» 

CPITICAL     P»TH     ANALTitS    Vl»    CHPNCE    CONSTAPI'iCO 
AFu    iTOCliAS'IC    P»'-6««PPIN«. 
*t>-2St    »M  BIV.    J» 

AN      APKNCAC"     TC      A      (,[NtS»L      T^tOPT      Of      P«  I  0«  I  T  1 1 J . 
LPuISTiri. 
«0-]t<    »»•  UK.    JJ 


PLINCA*    ITJTIXS 

S'NT»tiI«     of     PCOtLS     F0«    1  l»t-V»«TIN«    Ll"**" 
^TiTt-S. 


^'ABlLlT-     OF     lINEAX     -CI-MAMCAL     STSTt"*. 


PLlPtOS 

SALIVA 

P.KOur.ALiv.    .r.t    SO«J£tnD    TO    P.PC-    CH^O-ATO*- 
.AH..T     T"    CHA«ACTI»IZ[     THClR     LIPID    COPPOMtNTS. 
',^     P.t«.LNfF     Of     CHOLtSTtPU.     tSTCPS.     T«l<.CTCtP- 
irs,     FATTT     ACIOS.     C-OLtSTtHCL.     D 1  iL»CE.<  I  JtS  • 
P(*..0-H.TFL»l^tS.     an;     vAKIOoS    PHOSPtOLlPlOS    PAS 
rrnn  ^STPATC*. 
AD-IM    51»  -'*•    '» 


PLtNSCS 

COATItaSS 

^;.      I  .t-     F/!.-     ANl      J     1»C»     F/«.^     PACiATION    PPO' 
Tr     -.r     M"!*.     H(  C ->NA  1  sSANCt     LtNSti. 


PI.IVPCS 

rf  si«»< 


PM  I  . 


•tlOOIO    HOCM.T    Pi«0^tLLANT» 
eONBUSTlOM 

N0M.I-.1.AP     AiPfCT'"     OF     C.<«buST10N     INSIAdlLlTr     IN 
,,.^°o     il^PL.ANT     ^OC«LT     -CTO-S.         HASNiTOJtS     .NC 
FF.FCTS    CF     •■ONl.I'-tAP     PLPTJKPATIONS. 
*t>-2»T    MT  -!»•     '0 


.-     A.PUC.TICN     or    P.0TcCTUt     .AU    •*-'?^°4SfJ?T 


S'Al. 


AC-]**    *Ot 


>.»LAM    pi    INFOPCLNtM.        PALL 
TNO      PUPL      C»       AALL      F A  I L OHt . 
[l.        t.'Ai.     It^tPuCTION    "Out     OP 

^  I«.      i  J 


CNCAPiOLATIM 


illants 


.  AS(  "     _t>  i^t  4. 


■"-J«»      T.S 


»^;a«  saS 


MlfAl 

•••t«IALS 


*«'t«|ALl.      "  •■ 


'0-JAA    ]iC 


.»    -V      -.Al      .  Ai(  ^      '."f  A  AMN.^ 


PLtv'tS 

f«PLOSIO»    OA"A«t 

P,,^,^,,.-,     At-     AFPl.lC»TlC^     OF     PPCItCTIwC     PALL 
"  j!    .N^'Ll—  :  ."t  <  .        t-CAP     PI   ISFOPCf^tKT.        fAl-L 
'^■--.•<SS.  SPAL^'NG      POnC      0»       AALL      FAIlOPL. 

.,,:,„,      ,,       .„(      .All..  TJTA,.      rtSIALiCTIOK      »O0t      OP 

r  i>  ;  ^  J^t  . 


PLIRPAPV     SCIlNCt 

,     <,u"vf     COWOCTtO     TC     lATtPPINC     T»£     SUITA- 
P'.:T.       ;F      OFNtPAt-PUPPOSt      lt.rCP"AT10N     HCTPItVAL 
•-^T'-i     TU     «C"00l      S'STt-S- 
AP-IM    »y*  CI».    32 


•ciPf  »«f»e»vt«s 


i*Mt»'A»<  A'  1  ON 
..      ITA'C 


.  ■«  ( .  A  -, : 
-'    »  f '- 


•  N'Lf.>-AT  ION     OF     PfPSONAL     »UP»IvAL     £0o1>»>».NT 
..•-      S'ANcA»L      >^10-'      CJUlf-XtN'.  DCSISN     Of      A      TNC - 

.  ,^     4u«vIVAL     -At'.     UNCIPA.."    LiFf     PFllStPVMi.     «N0 
•  '.NI.  Utl     L  IFL     FaFts. 


'Mil  »Ts  ,  t. .    •^ 

.■OfP.A'tP 

\  ,..-»..   ,NF  --L  SC  -t      ,"F/J«f      PAoIC      THANJPl  TT  1N<^ 
■       '     Al-lA^f:      FA-*      *,      BMfH.*!.       <.yP*A».;iAt       In 


»^A'.     NA     _.#     fc.~.i.^     rj,.     AN     ^SCI^^A^i".*    Ship, 

'•^      lJV.A'iO"»      "IS'NPlI       '•«.      ^   »^   At      tj;AMO«lJ.       1  I  T  >■ 

■■<    Ant  It  ION     Jf     CNVOto'luN     lNIr6PA,.S     0»kP     '•< 
"•»•     -MTjP'      ^      '-t     .t..-<l".         T-t     COtFFlCltNTS 
":      .tjfff.-f,^      OF      F«tJ.;tNC'.      AS      AN[      '  hI      aIMNIl 
'.a^'IONa      in      Tm<      r.NvJL.    T  .  U»        lNTt4NAi.4. 

•Mm  jtt  .  1. .    '1 


•ttrr    ' 

Ae»WL*NA»IC  FTP. IS      ACTING      CN      A      bLUNT      *00T 

.!•-.     ^tPAXA'tC  FL'a.        SuPLPSONIC.     PAPCflUJ    ftAS 

F!     Jl. 

ACwHt    AM  DIV.       » 

ANAL»S1S     Of  ClLlPTlCALl-T     POLAPIZCO    nIW<T. 
AD-tM    »i*  OIV.     ii 


SCATTt«IN« 

fA'tNSlON     Of     Tut     «AtlH6»«-»A<i5     TMtOHT    fO« 
Sr»fPlCAL     AA'C     SPMfPOIOAL     PAPTICLfS.        t*JATIO"l 
APPIVtO    AT     "AAi     CDAcrrlTAIIVI     USC    0^     THC 
PU{NOi«M0<i    r*     OCPOLAPIZATIOM    Of    M0MS^HC*ICM. 
PAl.TIci.fS     ANO-     UlTINATtL"'     I«l»0«"ATIO«>    ON    T>« 
•  HAPt     Of     MJNSPMCPICAL     PAKlICLfS    ANU    BlPlU 
••"l.fCDl.rS    "AT     M     C«TAINCO. 
A^ltT    «I0  0I>'     2S 


POLtP     irAT,*bIS-lNTtPF^IAL     POCT-CHilATlOX. 
,ATt«     PFKNtAiilLlTTI     C  HO'ScI  N«  1  "l. '     C  OHPAT  IdlL  I  TT 

.,T-     N2MNI      "ISftPSlON      iTAplLlTTl       "■  ^  ^ «' "  >  »i;,^ 
fKLP'.T     I,.    t-CAPSULATlON    P«OClSStSl     5tLl.lN.    N2M« . 

AO-IM    •!»  "'••     '° 

•ClOUIO    POCUtT     »«0»ttLAI«Ti 
KIPLOSIOftS 

E.PLOSIOA'S     INCUCtD    BT     CONTACT     Of     MTJUAZIX- 
Tvpt     fiicLi    »M-    '?0..        FA.LlNS-DPOfl.tT     tAPt«I- 
rrsTS    S-0.t»    CO-r'L.TIO-     BtT.tLN    DISTANCE    Of     FALL 
ANL     Ctl^-UilPN    PPr-.PlLlTT.        ALTCPKATE     IHCOPItS 
OF     t«PLOSIO~    PMffNtNA. 
«t>-2*«   03»  ^'•'    '° 


•tlOUIDS 

ntHAVluP     Of     A     VAPO«-LH«jlt     STATtP    A*0»E 
ANl.     5tLC»     T"t    CPITICAL    POINTI     ,IAN    ij€«     PAAlS' 
FOjATIO-.l     SPtCIFir     HEAT     AT     CONSTANT     PKtSSUMt. 
AO-tM    UO  CIV.    :5 

ftASIblLlTT     Of     KtPAlPiNO    GIPBAL    HOKilN*    AS5C»- 
PLIES    COI.TAIMNO    CrfrkSlZE    BtAPINC    SCATS    PlTM    THC 
AFALANT     i.OCTIIt-»     L  !  OU  1 0    1.0CA. 
AD.2M    9*0  UIV.     IP 

HEAT     AnC     "ASS     TDANSftP    IXj»  I NS    tVAfCHATIUN    Of 
A     i.IkPJIP     IN    A    FOPCEO    SAS    FLO*. 

AO-ta*  Toa  oiv.  25 

THC     TPAWSft"     Of     AN    CAfLOilON    Of     6ASA.0US 
MOXt-OFTfcCN     "I«TO«     TO     A    LIOCiD    Oi  0N€  -  0«  T  dN 
«0S.UTIO«. 
A».2M    TOJ  OIV.    25 


•1.ITHIUH 

HASS    PULAPIIATIJN    OM    St-ECIFIC     ISOTCt    *"IfT 
or    THC     PliONANCE     LINES    Of     Ll     AND    0(2TII     iHtOWT. 
KATHEFMTiCAL     AAIALTSIS. 
AD-MT    **3  Ul*'     '° 

OlSCUSilP*    Of     SOCIAL    .••0«Lt»«$     IN    OtTlWtlNlN* 
Pr^LCOH.AP     »rI6HT     Of     POLTCTHTLCNC.        lISLlOaHA^T 
rONTAINIM.    5ft    ANNOTATED    «tfEPtNCtS. 

*o-a«T   ••«  DIV.      1 


M-IS 


MAI  -  MAT 


UT  -  MAI 


•l,OAOC*t 


''Via*    ,  «*  .  .       • 


Mi««««*i:    M^CcroNi 


•    \*,'-»'«i^»'       ^(^•--.'•'«:i(         **«-**.j^;»'»!5^ 

»^- !•'     t  )•  _  ; .  .      .  ^ 


«r^-iM    '^«o 


|0^    %»-^».  .-.IS'..*-.      'S      4-      •««4S>      J*      **'?„- 

'•»•        -■•»,■,•■■»».       M       4-t  1>      "i^t.-. 


rnmmo%lim 


^o-a»f    woo  .  :  <  ■    t « 


n.U««ICAT10N 

•'.-■■•I^ti    's^x    ••f'*i.^i.     .wKTa'T.     iC**'-"    _*•*■* 


'_**'-*'''^«lJL  •■»"!:       _   -on   .        4'.«i.  ^-t4fl, 


't'»(L»     "^      kU*(tT      S^4^t      ■>.**•'*. 


^r^if    •!) 


'•L^  J. 


.     .        ,       ^l  «        ,,      ■  -4       ^t  •       ,       «    ^  t^        . 


4-*.'.       ,f    '••€   lO^u   c*»*"s*oe  •«*•       «* 


'l  :!••▼»  1"^  I   '  •       "*       ■-*         .t.-^.^t'  *;r,  4-^         • 

4r-7«4    t» J  ... 

«rvia«    •««  ,  :  .  ■    ;  -^ 


'  .      r •N4,      -4-N«TIf     »!CLU  . 


•••4«MC'i:      ■A^KHEAi.l 


'  -i^f-^aoc****  I  •:  I 


•  r - ji*   •.J 


'    .    ■-.>.•-.,    -4 .1  Tic  »iiL  ■• 


1  I  /  1  M  VN     »  J« 


>r-2i«    ^c  oi»4     » 


'*,.*     ■■     m  -     ■■,4.'.     s~(4»     -(4'.»i'-. 


A"^!**      »i« 


4r-i«4    ^»4 


,.     ,        .     V        J.        -t»4.i       J#        »*'f  ^- 


"I  -     *    «t » ,■■ 


<ir>-a*«  2M 

«^2«a   »o«  '  <  -      " 


■4  r«i*f  •lA'ir I 
r  * ' » 


Ar>i«4   •>« 


•«*«•«»  ;c  •!•<»< 


•'.4i"*      9»-i4#;-«        •  N      4      *t>4S'4       :j4l'4;v»tN' 


4fr-t«T      •!} 


4  !N't»i4NCC 

^3«*i4lWiI(«« 

-4 .  s'rN*»«,r    4-    »    •'      c'»iw»    pi-.lck.ic4l   l*»***- 

•»s4^«-l     •'•.■''«4-    'n-^^,*,*-    ','Hl''     r*»4    r«ociMl">* 
-  * .  ■■    St  ^  . 


MM 


T«4l"I*^ 


Af^iM     •♦• 


•  P-JM    ♦•• 


••*  t  S  T  L  -lA-^^  L  • 


'»on)  »fT.      iKoriiet  »o»«.«-H«MH.iNO  c»»»41litt 

.KO     l"e«t/Vtr     ITl^lLlTY     IITH    RCmCT     TO    TJ.KWR- 
»»j«l     •«*    (•».<M.'1Z»'10N. 
t0-a*4    MJ  UK.       • 


irxtCOWMCTBMt 

•  ■lOO  i^'I'-N    t>.CINftmMi    •«fCH«hII«T|C«    INIO***" 

.•  I>SUt  . 

<C>-1<*    oil  -!••        • 


,N    t-PiHI^NT     TJ     Tt>T     I"*     tfFtCTI«t«t»»    0» 


'  H     ■^IvCLO"*''     "f     "»Tr«.N«T  1C«L     «Ctti>vMll 
^■^..      irTCHnl'l-*     '"t     P««»M1.T[«J     or     AN    tl.Ll»»OIO. 

"r    T.ir    f  iwT,. . 


•HAIIt 

ATMOVMCM 


••»>4("C«'     tl««l'*tll»t 


<  "It 


r  ^  J»'  IN*    »  «c 


ysC*"*     ."tc^ASK**.     b'STt"*. 


■  1  ' 


i-«r"»k<.c   HAP.'iKj   o»    LJ»*»    :"«'tx5   Cu«l»»   TX 

r    ^,     -1.0,.    »-i     'Mr     t-TAL    [^1.1'^t    Of     Se»T    5.     I»ft0. 
AI>-1M    1»I  C""'       ' 


•MA*  INC     SI0«.O«T 

W.SM'A'Ul     AS.     [CJLO.ICAL     STUOItS     OH     THt 
►■*"1.<      ^LVtL-1.'""     •■  IC*»0^  At  N»  .         iTiCIti     £>•*     7X 

•  .^i.rt't.l.'-'ltN     I><t«TLM«'L     •«tCAT3SS     ktO    '••'T 

•  •I-'AlS     O'-    '  t'H.-»J''IO-     •••I'-Ai.     CftwoNH  Its. 

•  •B.il'ti    r'     -A»'»t    fCT'O'-     I«.vl"'CB«ATlJ. 
A(\.2M   •!•  -"••    " 


SO»rACt     «N0    AT»DSP"t«t    C>-AKACTttllSTlC» 
AFFtCTIWa    F1.1WT     ntSlSN    F»l<*>»£Tt»S    FOH    XAKS 

anla  vr^us. 


•M*St    NUM4CR 

"AS$    POCAfcliATION    OH     SrtCl'lC     ISOTCM     iMlFT 
OF     THC     ntVOXAMTt     LINIS    OF     Ll     Ai,U    B(2T|1     T«tO«y . 
•"ATMC-ATILAL     A'.AL'SIS. 
*D-2«7    M3  „lv.    JO 


MOTCRIALl 

TlfLD     IN    CLtAA     CUTTINSi    "";"     STA«lOAHO     iHAOC 
rAlTt«N     •"iTt     PI>f     BOAHnS     IK     NC"     tNGL»"»D. 
AD-2M    TJT  ^l".     l« 


NJNOrbTIH'CTlVt     TtSTlNG    T€C>-NI0U£SI        «A010- 
C.>A»Hr.      SOMC-     'tNtTkANTS'      fAGKCTIC     FAHTIClES. 

rrur  cj«HLf'T5,   A«-  ultbasumc  «aciatio«. 

*0-2*«    »»»  JIV.    >0 


«e-a*«  sM 


MUTERULt 
PetOCK* 

A     r>t*lCt     F0«     AUTOKATIC     CONTKOL     Of     T«t    CUW- 
CF^TKATION    OF     aTC»1Z10    "O.Ol"!!)    XATeRI*!.. 
AD-244   Tl»  OIV.    1« 


KtTtKIALl 
PKOCtlSIN* 

CHBKniL'XtNT     ►ACXININ'..      SU^FACt     M»m>€Nl"»«. 
r«nAT10N    Hf TAHrA'ION.     AWU     lOK    BOXBARJOtNTl 
/PFLICATIUM    OF     DISLOCATION    THtO«T     TO    UTAL 
CL'TTINO     ANC    FO»""IN«. 
AD-2M    400  0I».    i» 


COOIM* 

PH06KA"    FCW     TMt     THANSFudrATlON    UF    StOOCTIC 
FLcIPSOIuAL     COO«riNATtS     I"TC     CAKTtSIAK    C00«01- 
kATtS     ANc     Vict     Vt«SA. 
AC>-I«*    »T»  '-"'■        ' 


■  I       'fsi,cf     *'     F-AT     rC^.I^"     ^!v^.3*..CAt     wA*J«A- 

•  -.•.^    .-.      -    ^■,:     '.I'll"    -•    l«»i.:'i-.i.    •    "•!■.- 

■i,..,l     >--->.-     ---^u        '."I.-        «•»     "--Ck.SlN', 

ANAl'SI S 

.1..     — A-ll      l...      A'l'N      ^.       ...<it-i<.A^t.      "AN- 
•A4.-1-*      l,^-«-A':-.     S'l--..         i'»''"»     Jill*"*- 

•  -    ACC-^fLl*"    tl''«!s     J     A.i     •■■-    »v"»OSl>'     ASlj 
'•j.H.t"'     A"',     S         '^-^       •••I       '•      •      '••••       '-*■"      .."ANlrf 

'.-.•>.'-^    Tl-».        ••'     •:-       1  .  I  ■  S(     ^—AN^     »»jTt" 

Ar-it«  •>>  BI».    '" 

-a 

•u>>^aCN*    l>i«I«C>I«« 

»i-5-«'10» 


l>A»Ii«    IIOLOCT 
PfTf«I0«AT10« 

^•V^     f'ffTS     u'     »A«lNt     j«<.AMS"S     ON    iN«INtl«IM< 
-••r-IALS.       AV    A.A^rsli    Of    t N« 1 pONUCNT AL    «A«I- 
'"Lf*     IS     M.—*.*.*  IZf-. 
AIV147     ♦»*  l-l"        ' 


(OAFIMf     C>MIN((«IN4 

hvokOfoil  •oats 


•«ATt«HATICAt    L04IC 


fJUlLloFlJ-    JT'TtXS     (t-ST$TtPSI     AS    .tNtRAtlZA 
TUN     OF     LlN'A"     A>-    FttMACH     STSTfuS. 
AD-2*t    »4J  "■»•    '2 

PHOf^FTItS    A«C     THANiFONBATIJNS    OF     SIXlACt 
»HKtS>»0<.tJ    tLLOtNT    FOUCTIOOi. 
AC»-2t«    »4«  OI*'     " 


•     •*.-'r*jC     fJN     CO»»U'lNs.    THt     ntSISTANCl     AUt- 
-rVA'lON.     "0     TM«   ,iT     JtOV)^T10«.     F  0«     Sod«<i."l.tO  MATMCIUT  IC  AL    »«tOICTI9t< 

"»  •jron.-P»o»tl-l''  A«hAN»l^^^TS.  f-IC"  IS  BAStO 
-•  .A'-ALL"'  T~cr»t".  rFFtC  OF  fJIL  LIFT.  "O- 
".LC«     LLAC.      'UU      S»AN.      Fk,lL     F,.AF     AMGLI  ■      AWO 

r»a»£LLt>-F-lL    '--A^lLi    o:    •'•*.    "agM  ToOt    OF    T-«o$1 
,  r        C  '  1  ^'.  • 


ASYHPTOTIC     C0flV£«6t>.CC    OF     TMC     tSTIPATtS    OF 
TAajCCT-WT     PAMAXfTtHS    JJIX    AN    0»T  1  HUP     JTA6HISC 
^"OlT-INC.    P»OC€Dy«€. 
*C»244   2>«  0I».    IS 


•■AAINC     CMINCtRIN 
PITCH 


WUTkCHATtCI 

HISTOST     OF     THt     JPI.HATIUHAL    PATX.PATICS    OFFICt. 
AO-IB*    At*  "'*■     '° 


Lt  .  .  ••   ••■ 
»HAT    PW-1/.K*      *     ^'-^     I    '      "• 

''•>tkiuiiti    •!  .»  ^'  .  ;  ■  1 1  : '  * 


<-::*..    'VK^ofS.      roN"AN.>   sf»Tt..» 

r-^\i     "•     rA-,i:f     A     St-'TICA. 
..;,|^;-,     «■,      uiICm'1.1.     ^JN'»''i. 
MA.>AwrAS'      ASU 
^.(..tL      POlICt-hAA  INC 


_  1  • 


•UKAifaTN.      IN«I>«(>IN« 

yn    analtSI* 

'     r       -        <""  .*^      *AAPt«^^"      '-.^      S  1  H.JL  A  T  I  .»..      AN* 
.-  ,       s-     •!-     ;,     -ri-S      )F     "     wMf  jC     'Ai«     »^T^^>^^« 

•P-JM    »«0  :  •  ■     <' 


iUNo«( '  r «  s 

•    .  .f    .;f_    -:    ■    "i.t     ..jPi  I  »  1..^.    T»t».      PAOooc- 
•  c>-i««   »o«  -  IV.      " 


'  .-.:  M  tA  : '.^   *T'^   c'.~'.   '■(A^.^pf    ^      p..oovLt    ^5 

■        4-'  •!•.  ,S,         .-        ««'I>.         1    IJf        HC    .        Pt"       •0NT». 

•0-Jf    *»•  .  !«  .        A 


•       A«      ■•'-l.^-'-Pt      >    jMNA^l       IS      uStl.      'C      P«u.WCf 

•V'    ^'    ^•••i   t    '•'S'A^s   vf    "1*"  p^.«;'*. 


»»-IM   771  OIV.    J« 


ltA.OHT-IM.SS     CAAACTL-ISTICS     ANO     INOOCtO 
v'„..A'l^Ni     ~»     A     «-lP    tJOlrPtU     .ITh    an    ANTiriTCH-      ^ATMt«ATICi 
••^    ris.        l'-laTI'-k.     Slif.     AkO    lOKFISOAATION    OF     A' 
..  .  IPlTri.lN'     M-..        fijTJ    USING     A    5.4-     ANO    A    J2- 

r-      -AAISl-      Hu-tL.  A      FIN      "AVIN»     "OLtS     OF     PHJ»€« 

...A-t     ASC     SWt    BTnlFICIAl    »C<i    pitch    anU    vI<«AT10> 

•r  ^  <  '  I'i.. 

AC>-24«    »0»  J IV.     51 


TKO«v 

aCHAPAS   PT    L.    5.    pontrtagin. 

AD>2M    •>•  ">»•     '» 

MIATBII    A1.4U4A 


««APIN€     P«OPtLLl«» 

-^iri^.ATrK     ANT  ^avITaTiOK    PiPFO""ASLt     JF 

»w,      PAOfCLL'*     ^  OP  A^t-1, 
AO-IB*    »♦•  Ulv.     31 


MA*  INC    B«0M1.L4M 
HVCmOrOIL    •OATI 

•     «tT,«jC    FJ«     COHPUTIN*.     THC     "•tSlSTANCl     Ai^ta- 
..Ai.'ATION.      •'"'      THPuJT      QCOULTION.      F  0«      »U*>«t»lAtD 
.-v-.O»0IL-'«OPtLLt«     AAHANnCHCNTS.      »HIC"     I»     BAMD 
'^►     LAGALLT'S     TMtcP[«.        JFUCT     UF    FOIL    lI»T.     r*0- 
PFcLt"     LOAD.     FOIL     SPAN.     FvlL     F^aP    ANtLA-     ANO 
PPO>tLL€«-F'<lL     SPACING    ON     THt     "AGNlTUCf     OF     TH«0$1 
"jKTIPfc. 
A0-2B4    »*0  JIV.     31  , 


MAAKIM 

plNCritLOt 

TtVtLOA-^NT     OF     NAUAING    "ATtHIALi    FOH     PINt    FllL 
'\'\tr,    ANU    PlCOorlNS.       FU«ITIvt    HARKcai.       P«Ot- 
P-OPS     AS    PCPPANtIT     PAAPCAk.        FLASHlN*    Llli«T». 
•  '..IPlWj    <»ATt«|ALS.        INCAJ-iULAIIOH    Of    0OO«OUJ 
'•TtPIALS. 
AD-aSt    »78  0I».    22 


NtTHOL    r'*     l»rPOVIN«    NtAP-lIN60LA«ITT     OF 
riFFtPtNTlAL     COPPtC'lON    "ATPII.        0«8ITIN» 
•ATCLLlTL. 

46-244    132  DIV.      2 

ASTW10TIC     CONVtPStNCC    Of     THt     tiTlPATtS    OF 
TPAJCCTOHT     PA-ANtTEPS    USING    AN    0»T  1  "UP     STAMlIM 
ahoOThINc    pPOCtOUPt. 
40-244    aj«  OIV.    IJ 

HATNI.  NCTHOO!  A«^.IC0  TC  THt  GlSaSlOH  VICTORS 
ANU  OVAPItS  .ITH  APPLICATIONS  10  FLlftHl  JTNANICS. 
A0-a44    »00  "!»•       > 

aCNtPALlItU    SOLUTIONS     10    T»A     INVISCIO    THMC- 

riHFNilONAL     PfTUPSATION    LOUAT  IONS     IN    A    HTPIR- 

PrLlC     HfGlON. 

AC>-a44    »T»  >"*•       * 

STATISTICAL    Ot$l4«S    OF    CO-FlO     t«Ft«IN£NTAL 
PO\«RAHS. 
A0-1»»   24»  DIV.    JO 

THt    POSSIBILITY    OF    JNlfORP    A^M0«|PAT10«    OF 
ALL    CONTINUOUS    PCSITIVt    FUNCTIONS    ON    4    COMPACT 
%T-<     »T     POLYNO-lAlS    RITH    PUSITIVt    COCFFICICNTS 
IN     StVlPAL    IWtN    FJ«CTIOH». 
A0-t4«    Bll  O'""     ** 


NI-16 


MSA       WC 


*  A.  j««  i  :  »  ^ 


--•*-;%.»<     ~*     ■l\'     "•■*     t."'      * -»     »•     I    ^ 


'r<-is«   «>« 


'(<-l*«  ?•• 


-t-.        •     '■•!     -H'-^        J»     tHt«»>. 


•  »  !•'  ION    «SICI>W 


0I«>    J* 


•  0-i««    I»> 


**•-(.  ir • » I  -»i  '  •  * 
-  ' '  -..J  *  .  »  ^  -  • 
*r-i«a   toe 


-«»«  <     •  '«     »     »^>«»'.     -ISM^i.1    4aO 


t      ■♦.-■H***  ,"'■1  ••»  1 


4'>f  tut 


Ar>-i»4    '*•*: 


ul»>  i» 


•O-Ji'    ♦»• 


•■Cri-j"    '•€«»€•<< 


JW*    1« 


•  0-IM    fjt 


t" ;  nc  t 

..       .  .-•  -     i-  •    a    .  .  .-.^  jr)!-*!. 

a;^i««     tt*  ^l<#a        • 


-•t€«t 

•••'i-t**.^     *^^  ^*tf<     *»*^  IC*T  I0^».        *«i-a4a- 

■■  ■'-••L>.     ••UP  •h!«»>«Ili    t*    Jtr.AHli    •■•^ 

•  ^1»«HC  JIV.  • 


»r-in    tit 


•fj«jvJ«u»i     ;-••'! 


•   tt«i i  t 

CH»«'t      ■<•         ■ 


*n-i«a   fro* 


a.      •«a-.-.a',_*     :•     •  »^     i-«»*<M     t*^'*<t 

.It. 

J  I  •  ■ 


«r-ift«    i •« 


\4.         a-'*-,"     i'^  "  m  .         •     t      -f-^'       a      .a-a*      a*'- 

•*     .*-'>    i''*<l:»"'      '    "    -a^    •**■    -> 

-»'->.      '.  a^"     -a"'  -4.-a      '•(      •(_       *•      -^^j  a      i^ 


*r-i*a   !•> 


»'•  ,  •    r  j"    ».  —  .      ,     a-   .     s  '  ,"  ,   ..^     \    ,  '  '  t  ^     .^     \.*t ,  * 

-•a.     '^    ••'^•'     a     ■«  a- ,  J_  ^^  a  ■•  .  . '.  .     a    •    -  »a. 

•r-i*«  »♦•  " 


,,.-       ;■'      .     ».      ,r.a;  -      .-         •»"        -a'-      a^  ,*•  >^  > 

'".r^^vyaii't..         '•"iv.'iav*  a*^         .t,f         ■•;  ■*- 

«'a      '^.         fcH'^j"-*.  a.  "      »t-E      "'iSf  s'a.  %--•      '-a*'      a,. 

'     a       ^'ai.*.f«     .«-£.     •:'     s  .-a*\.,         ■»..'. '4'.,    ^.'     a** 

r»^la.-»r«l7»^     0'      •t^aa*''-*'  -'•-•■Saa*      -*a,a.       •       '•< 
•".af      ■•l.,.Aa4'.,N      ''a'S- 

•r-j*«  »f  , )  <  •    .  < 


•  a.   >        ,-«.--...     •  -t     "t  a  .  . 
•I   ;»a*'j«,a-      1^         '^  >  '^   a     a-a^ 


t'l»t3C"«"It'"' 


y  M\'  :  '  J-'  iv    •t«c";3«a« 

•ic-«"it->  •  "•    -••a   .-^i>.i   iLrcr*o<,>Tic 
t'KatTTT'tina-  .at*.'*.-  .\      ..■,*»i>    MrALria^  ON 

••I'Vafj     ^t**U*:t»af'       t      •-       .•-•!%•«      t»i»!C      OCC».»tlON 

,.     •    f     -I  '  a       a'Oai        ,a.»    '^    t-.a^^     asa     -S.S     ,' 
a-^l**     -IJi  ,ia. 


'KI'ICl     ' 


•tat^'lv      *H^ 


r  al««      '^      T,J^;^ 

.,    t  '•«(  N      ST««TJt^ 

a-   a/   a      :  s      '»af     »t^ 


I  •  f  ^«  t 

•'■taJt.k.11     a..>«|ia.->;  •  •        \..,         asi      .»t-il"     * 
1N01«f,^'«c     .**■:•»';•'     -■'-     "-('t     "^l        ►'••TU^ft 
'**«••)     [at     ^'a*       .*a»  a  »     »•,-     T-aC      ;-p*r'       *     f/li     i"a. 
♦♦•fL     ••*.  t  ^      -^     •'i*^^,^      ■•.•»     'a^^'i     [s     «     a«C^^ 
^r  fr  c  »  I/N.       ■■A'aof  •  . 

«f^-2««      'lift  a;I«-     jj 


t'S'-aft:  1 

-'a..  ,'.      -9-  :  jIaaOa.  Ii^i.      -      -a '-L't.1.         ■•  £  a      ' 

'       ■  '^aa-TUrOuJ     Mt  L      MaO     •••"  a  \*      »»» C  '  "  «  '       "«.•>?• 

•  >        •Mi'lL'TItt     •■*n    0tCOr«^C4I  I  IO#a    •v   .  a  ■  a     a#«' 
-  a  a  1     ^  . 

•  r^I«*    t«;  JI»a       • 


•aK  ••■•.,(  t 

•'vi>t*"      *»'I»      ■•lL»t*TION     *--     '^        '       "      S..J     i- 
a-  •      St-      ;r      aa*ar£.,      ;a^      « .^       ;aiaa      a'     ^t.      i.- 

a*.,       .'     a.^,     4a.  t     •     s^j     .■.      as--     '     s-a    ia     •'     *- 

•a-J      'l-»i,»a.y«f'      aaai       4*     ..      "'• 
lE^lft^tJT  JI«'        « 


•  0-l*«    01'' 


«n.j««    aiO  '!'•    vt 


'■"_»*:^'        ,■       a      -Tl."      iN.i  •O^aa*    ■•'      a»»l       S*-it-       '■» 
*i    '       .  ^.a     aNC     I -^-C«    •[.^•'•a.        "Caftvc:,,     ■»  4  '  t      : -. 

a,.        >.4>^t-'t       X.*laa      K«4.*f:itf        fit      "  I  l#at  ^       i  ^,       » -.r 

.- -^_  -     r  .,v  i«'>*'a^Sf     'hAN      is      t  .af      ••■*     i  N*  I -a  Ja»^t  .»  '     4' 
>    ".         fa'^i     "•     •0»»  I      4T     H  1  «/.     •-.aa^y4^t      it      «At     '■* 

•  •  a'  .  lF»»Jf»Cr^       r^      »«  t    .      »t-#f»4'      Mt      4a,         •.  ti  ' 
-«      *'J4»-'1N''       l"aO;"4»t-      •*•      44»'4'»;^'''      'j      ,JL" 
«r     »^     rf4»C»*aajtJ«     '  3aar<>jL     ^':-«4aalt»     y     T.^    »t«  ' - 

•  w»  »aL     '  l^C'L**  n*  . 


(Ti,,    co*T|ia«s 

■«"4i.i.li»^     »vttr«»Ti.l     4t     4     -ta-     •ta.l_'.-a<a 

^->-a»aNt'T      "»#      r.a<      • -af  •■4 1  t »-  1   -■•      V-;'. 
•0-X*«     MO  '  V  ■      1  -a 


'-•€'"rC4L'       a*»IC4l.'      4NO     •••T-4.-4'  i:4^       l.att' 
S4MjNt     ,»     '"IS     4«trWa|Bi4    Mt-t     3«     !^C-'<J- 


f4ct 

C*-4a|C     '•»'HI*cSt        ^•JO'.vI'ta    •*.  i.  G '  t     «sO    is>**0»:Tt 
••aTra|4^M     -j,     >.     «t     .4»«o«.Tl.ll     '  ■  I  -  |  taJSUT  TL 

•    ..-■■  a- .-.      >    .-rc... 
4e>.t««  ft«4  ^  IV.    i«  •! 


I-'4a.t 

SeaaP  :ai« 

■'I"     -     •'.<•»•     T0t»4.    0&>Oa«*riOMa     Sa».         a- 
'  --«•'.  JN    TfJTJ    ON    i«tLl.     tJJ-     4_-»a..l. 

4tV-l»«      O'l  Ul»a       1« 


«      a-f-^.*'      a-al       -as      ^^.* 

^^4  aNi  N  4  1,1       *-• 

Cl40      l^i'*'  -t'  4^       ■       a      -      4va.' 
Jl«.       .• 


*^l»«   ';■»• 


•4tl 

rMC^ICAL      4»a4L*IIl 

"''a^     •'-     'a* '44. 

4r-i»«  »•' 


I '44.  I 

csoaotiON 

a4^a4ui:.       >'"fSl  J»t«0>.,S      ^a.      S'Ct^-       4,.      4  *aC 

''•      -ai*       .aNt'^a^       afaa      -4*r«.4,Sl  4o>     ••fija.       )• 

•I*  :»•      -aNC'S-a      i'4a       ,i4C4t4ti       4144      _r*       4  «^ 

=  4^^;*.va       y*      f-»1      *~^l'       ':^"      ^      ■-4'4'.'. 


»      -(--,  f'»aa.N4<H>N     0»      Ot^'" 


C'Jl.D't'f'"!'     »><4i.»IU 

a     •.,-^^'     ^t'"a     -:     a,     ,  wa.  -  •  :  "t  '  "  .  C     •*  4  O^.  t  a/si*  I 

'    ■-.       •«        4^4,    '..S        ■<        ,..-        .■«•    --T,  -.,^•4/   l>lt           y""' 
•       i,                   •■-•       -      •'•_       fi      '".iv'     ;   -"      ft  a' •%.' 4  •v4*t  •© 

ra.    I      a'^          •••          a--       .     Ca     *•  -  *      •'-  !■!.     4     ^ttO'c!"^ 
■  "K     ■            -4-t  . 
>P-1*«      1^1                                               Ul«a      I* 


•«  I  C •0"f 'l  o«ot. »«  » 

tr.jCUi      '•     -  !  ''•  >4n  'LOa»-l  '     ■•       '*■     '■<*      L**.^*' 
ll4t.A  aC(      U*       '-t       f  *•'-■»      S     ••'4^?        IN      a      •4.a».      44! 
r  -att       •'■f4t.       !"«'a4T[vN      .S      ••44i.'lv'w- 

«r-i4»   oio  oi»a     i 


•"lC»0'al>il4Tu«U4TI0«     'l4.tCT«ONlCt  1 

■    ,a      -,-:s.     taa      '.r     •  :  '  «  ^  ,  *  "  r  n.^aa  1  c  t .        lNTlfc«»- 
••     ■,     •■•.>!'„     0'      --r     •,N<':     Na^     -IvlCl     CJNllt'l" 
i4^^a4a€C't'     4^«4'        *      ^  JNvInT  I*.NA^ 


•-•       4  -.       .  ■    'l  • 
!■'.    I  .t>. 


*      •..!    .*.      ^#       '"IN      »U-      CiN^-Mt      4SaJ      t»»Tt«» 

••      ••■I,-    l.'-'"!-'.    cl»Ci|'     ItlX'-'S    •■<«  _-M 

|N'ta»4't.        'N      4      -4't«r4t      "4  T  •  H      '0      •      Ci«<«*l      K"» 
r,t'4LN»44.       4»^t4«4Ns.rt      4»t      tCl'. 
IP-IM    fl  :la.        • 


.I'HCtLf-t*'     laaCXjCTOHl    '0«     !►«     »N/»«C-S1 

.a  I     iiT.      iNC«r4»(r  •c>»i"-"»NOi.iN«  c»'»»ui" 

,.^«t      4S<.      ai4»Nt'  U4T  10>a. 


MtNC    OCTtCTOtl* 

INVinIG»T10N$     or     THl     Nt**    fllLU    0»     »NTCMN»$ 
IN     CON»»CTir<.    IIT..     T-af     «oeLt"J    4«IS1S«     In    "INC 
r^Ttc^  lOaa 
tO>l(«    »»»  ul».       » 


;  •4*c 

•     N^ ,t'      .-B4>. 
4».|M    »•! 


mc-  MOO 

«ic»«o.»yf  TtCHMoues  fo«  T«t  inwistisation 

or    mil    CON»T»NTS    »»»OCI»TeD    •ITM    VOLW*    A"* 
!im«F»CC    HtCOHelNJTIONi. 

AD-a*«  ITS  OlVa    »» 


•MOLCCm.**    KAHI 


'•4vCt  I*a&-a4vt    4M^iriLn. 


.rs.«<":-N  4s:    t4,(    •»4>.s"it5:cN  or   ittc'«o- 

.4,,J-'-      14. Ik      -      -..Tl-^4.[4,      4*tC>a(>. 

4IWIM    »0«  -  ''•       ' 


.     .    .4.r    Ju'.'ir"    iii't.-:N,   »i.-4Nii«j. 

<     ,4»(    . 

4»-itt  ♦♦•  .;«•     • 


KlNrritLCt 

»rm»L  PHOTo««»'H» 

olrtLO^-fNT     or     -...IWi    «Tl«l»Li    rO«    "INC    rICLO 

.iriNr,    4NL   •tCO«CI-.o.      ru.lTi.t    TRUCKS;      '««>- 

PHO.J      4t      Pt.H4Nf'      -4"»e«>.  rtllXl-Xi     L  I  »HT  $  . 

.-KIPINO      -4'I~14,t.  fNC4KiL.L4TI(».     OT      0OO«OO$ 

f 4TC4  I 4l  i. 


T«C     USt    "T    OtVOLVIOd    DISCS     IN    TMt     STUOY     OT 
IXTtXiCTIOH    PHtNO"€><«    BtT»ttN    HOCCCJLeS    4N0 


MIINCIIAL     OILS 

otvtLut-fNT    or  Ttc-Niouts    ro>i   OCSIOnIN*   «»0*« 

iNTrncf'    S'S't-s  tiTf   L»"M   crNixIc   "••••€ 
r4r4aKl'It«. 
«D-Xt«   01«  CI».       • 


MI'IO*"!    S^C'«OSCO*' 


.-.•-tj-.i"    :•>  •[-— iT-t^    4s   4   "isiL'    or   » 

,._r.     J.    <«r<ANr.     to'.'Olt    '-•    ^"l     »■<'-«<■     1" 

•  4_ : 


•MINCMALS 

.Kt     «tTtaf.OS 


or   coutHiNaa  or   wocASa 

01*.     1' 


IMTKAKtO     SPtCT^JX    or     TfCRXALLT    t«CITtO    lU     IM 
tOUlLlBUlUH    MtATfC     Aim     SUSMSTtO    AWlICATION    TO 
O'TICAL     SlGNATUKtS    Or     SMOt«     L«tE«S     ANC    «OCHtT 
"PTO*     T«AIL». 
AB-IM    OTI  DIV-    J» 


•WOLfCUCA*    »T1»tXTg«t 
S««ANIC    COHPOUNOt 

OTTICAt    »OTAT0«r    OISPlMSlOi.    0*    0*«A«IC    co«- 
rOUMOJ.       APPLICATION    or    T^    »OTA«T    0IS*t»SION 
TfCMNIOUt     TO    MOfLCNS    or    ABSOLUTt     ANO    aCLATIVt 
COKrlSJ'ATI^NS     ANC     C0NrO«KA-10>lSa 
AD-IM   oil  OIV-      • 


«tC*9f4Vtl 

Hsc«i<.ct    •-«    p.f  .'•-^"•^a>.^ '1.    '••.DeNi.-*    1-^ 

-     ,(-        N     -r'l^.'NNi.     '-C     ••-•l»     •4<KiulOC     liZt 
4».1(T     CO*  -  "•      " 

...^f.^:  .N....'i      ..»      ...[.a.l.-C^      -t.-lNA'lO     ^' 

■■,'.:  'J-  ;n4     •  iNt. 
40-It''   '10  . ; . .      • 


.•■.-.4.f       .O'.mr      UlU-lN.      KtC-ANlt-J. 

1     04N     . 

40-IM    ••«  '^"'"       • 


.      .    .4.r     'tC-NlSoeS    r^    '-l     INVCS'IMII^ 

-.     .4'1      ^_.Nt»4N't      4tlOC14ltt      •!'-      .X^»«      'NO 
a    .aa:!      41  ;■<•••  1  »»'  19N1. 


WIIXIATUM    ILfCTaiCAL    IOUl««"T 

U-ONST..TING     '.at     rt4ilblLlTY     Of     »l»IATO«i:IN« 
•"t     ^IO<-lL     4BaaOM4     4CTlv»TlC     »ATTl«ra 
AP-IM    »T0  OI"'        ' 


MtOI.CCUI.tt 

T-<€  use  nr  i«evoLvi»4  discs  in  tk  stuot  of 

INTKHACTION    PH£NC"€N4    BCTlCC  N    >K>LeC'JLeS    AND 

4    SJKrACla 

Ae-x*«  a««  Di«'     < 


MlklAToM    tLICTBO"    TU«ti 


'CST5   iN'tNOfr  TO  iN.i.TitATt  "TE(.  1 AL  trrccTs ""O^ J^  «eH*«ie« 

r>N    tiATIC    »f«rO«»4NC€    tNO    G"    Lirt    STABILITYa 
AO-tB*    TJ«  CIV.        • 


TtSTl     IN'tsCtC     TO    tVALUATt     YAOIOOS    SIO€«00 

..'t.i4Li  «-c   TMf   trrtcT   ur  a>i>iNG  -o»jnts  ano 

f^LSi    '»IW>     '0     »l»LlN«. 
AO-IBB    T»0  D'*'        • 


•IlO'     ' 

AD-taa  T*t 


(OOUCTIO*     or     TT«      S«i-J»*7Aa 

OlVa  • 


4»->*«     ITS  - ■"• 

-■i.\:v-   ^'    t'«!'-i.i»t.    .- 
4e.it«  tiJ  -"'• 


■  looattt 
tiT<ti«LT  "I*"  r*faL««cv 


it 


L 1 •IC ' I CN4L      r I L't»! 


rx'o^TK   stALiNG  or  HTCoatN  THUATAON  Tooesi 

rOLlSnl-Mi    »-0    CLr4MNa     TtCHNIOOtS    rO«    >.LAtS«A»C. 

aaOT     •ING     Ttraaaaia     f     ro«     H»LlN«a 

AO-taa  JTj  Di..     a 


ATTAACTIVS  rOdCES  BtTattt.  L0N6  SATUrtATEO 
CHAINS  AT  S-0«T  DISTANCES.   TH(  ASSOKPTIO..  Or 
Lr>C»LL»  AUOTTIVE  roKCES  IS  USED  T,D  OCSCAldt  THE 
LONOON-VAN  Ot"  aAALS  OISPt«S10<.  ATTRACTION  bE- 
T»EEN  LON*  SATURATED  CHAINS  AT  DISTANCES  SHALL 
tX  CONPARISON  ilTH  LtN«TMa 

AO-xta  aja  oiva     • 


aMOLTaOCMUM 

-OLTBOtMUN    STauCTUaAL    tO«*ONENT     P«0««AI«. 
AD-IBS    TTB  01*.    J* 


MINIAIMM    HJCTBOWie    tOUIH**^ 


NysciHt4«    OP'K»L   irrt^'l    IN   ..»»€"   Jt'iCEt. 


■  I^l»4«»   aovfaNNlNT 
•  4ar4Rt 

4  :j-ru4Ti0N   ^r   „!»«  hI'oatj  CATALjauEa  B» 

H.;a    Hua.     l»ti     Tm«Ou«"     1»»J. 

Ao^iaa  »tc  ci».  Ji 


•  ILITA*T    orCBATIOatt 
IIIHILITT 

.4'.<><A' IC4».     •COEL     ro«     T0»0««4r»<lCAL    Ll<« 
■^    »,v'    JL^ING    a-Ii-ITAAy     ,.*l«4TI0Ni. 


-Ir,H  rafCISlON  -INIATUKE  CATSTAL  UNITS 

4.3    t;   jo    "f . 

AD-tM  Taa  OIV-     • 


A   -im.TuaE   LlBHTaElGHT    t'-''""^*"^.*!?!^?^, 

TfLt.ISlUN     »lC«Ur     CANEAA     OSIN«     ONLT     M     TaAHSUTOHS 

AO-iaa  BTj  01*.     » 


MiNiATuM  u.ieT«o«ie  ttulwWT 

CONTaoL    ITsTt"» 

ELtCT.ONTC     ilMULATOa    -     ANALO«    lUTMCKAT  ICAt 
-ACMINE    roa     INVESTIBATIN*    TMf     OTNANICS    »     STS- 
Tf«t     ANO    OOJCCTS     or     AUTO»«ATIC     CONTROL. 
AIVXM    M»  O'V-    >° 


a«oi.rMCNU« 
moeucTiOM 

NOLTBOCNU"  NITAL  PaOOOCED  BT  THE  TIN  RC- 
OOCTION  or  "OSJ.    A  HISH  COtXENTRAT  ION  OT 
^^noT'^J^"     THE  NOLVBOENITE  .AS  SOCClSSrULL* 
•rNO*E0  ur  ROASTINl  IN  WEI  HY0«O«eN.   AN  IRON 
rRACTION  tAS  roUNT  ANENASlE  TC  REMOVAL  BY  MCL. 
NOLYBOENU*  ««IOl  SOLUOLE  IN  ACETO«  IAS  rOUNO 
A'TER  AC  10  LEACHIN«a 
AD-XBT  **a  DIVa  17 


anOLvaoCNUM  au.ov« 


«ia»-EME.aY-«ATE  roaaiN*  TECMNiaots  roa 

CON-ERCIALLY    auOE    a    ano    Ti*    »C    ALLOTSI    CLOSED 
"e    roiilii.    -WCRfT   NOMU.    INSiRT   roasiNG. 
roaSiN*  or  aErRACTORY  "TTALSa 
A»>1M   4*0  OIV'    >* 


4^■l•«  tis 


It 


■  U!»A"»  •aoeu"E'«NT 

4N    4«..C4C-     '0     4     MN««»t     T-loa^     OT     M  1  OR  1  '  I E  J  . 


•» '.  t  •  1 ' » . 
4^-l•«  sta 


RILITARY   asTCNOt-OOY 

•LASAA 

•  Ul'A.T     taiALI.     »R0U»    PtRFORNANCl     vJNOER     1S0L« 
•ION     ANT      f»l»».  •»•'       1       l-^ORNAl..      NATURAL 

l»»j»tl        UCvELO'NfNT.     JTRUCTURE.     ANC    r  UNt  T  1  0*  . 
MOu»    roNNA'ION.     aROu»     tTN^ToRt.     »OCl»L     R©*! •  • 

-N.Nij4,i-.Tir.»  Of    iNToa-ATiot..    .Roua  NcaNS  A>e 

'>l'«OL     or     NtHA.l/VI.      INPLICATIONS    rOR     "ILlTART 
"*«AI«C»». 

Afr-taa  %»•>  oi«.   J» 


•  ui'ARY    SNALL    »«o«jr   »t.Rro«iiANCE   ONnIER    iso- 

^•'lON    ANb     tTREtl.        »•"'     "     OIoeNSIONl     0»     iROUT 
rfHAalOR     ANT     WIOl*     tTRUCTuRI. 

•a^Na  440  DI*.   la 


•  IStlLl    LAUMe>«M 
AIRMMMC 

NB.l    EJECTOR    "AC"    aaELOAO. 

AB-ioa  aaa  oi*.  ii 


■  IStlLI    UUMCHKM 

aeciciTt 

«-i   ljector  r»c«  rreloao. 
A»>Ma  i*a  OIV-  12 


■liTunci 

THE  trrECT  or    inhrtinn  a  aaoM    I""  »  '^^ 

rttLU  or   A  BAi  NiiTuaE  to  obtain  cowcEntmtion 

"»A»URE"lNTt. 

AD-l*a    BIT  OIV.      * 


RIltTAaY    RuaLtCATIe 

CATALoa  or  rublication*. 


M^BB   «M 


aiLfT4«Y 


01*.   >o 


C0«»|LATI0N    or    PAPERS    ON    reseabch    b«u 

f»RRICD    OUT     AT     ARRY     I NST  ALLAY  10<«S. 
•^IBB    OaT  OIV.     V) 


T.«     CALCULATION    or     0»C»-ALL    REACTION    RATES 
ANU    PLANE     VELOCITIES     IN    BAt    "lATUatS. 
AIKIBO    Til  DIV.    IS 

aMOLCCTaOHICS 

roaxiN*  or  thin  riln  ciacuiTS  U€>  systebs 
IN  a-iCH  ELECTaoNic  ciacoiT  klEWnts  a«i 

INTEGRATED     IN    A     MATERIAL    NATRI.     TO    A    OCBMU    BMEat 
fUNENTAL     APREARanCES    ARE    LOST. 
AB^aSO    »Tl  O'V-       • 

aMLKWaA*   AMMIATIBM 

OEVELOPWNT  or  POLAR  -ooEL  Or  o«oeaiN«  laeaoT 

IN  ALLOYS!  ELECTRONIC  STRUCTUNE  Or  0«OC«tO 

allOysi  brass. 

aMibb  oao  DIV.   IT 


N-r 


anOLTaomu"  Au-ovi 
paoecMlH* 

SARINS    NO     ALLOY     SMCETSa 

A»4»B    lU  I^I"'    '* 


ITOM 

A  stLr-po.EREO.   sELr-coNTAiNtD  o»^*-»«f  iil!!"'' 

PACOABE    CAPABLE    cr    RECORDING    =>'■''* J'-'^^^'jr^lJ 
CHANNELS    or    PHYStOLO«lC     DATA     "-"'ONE    CHANNEL     OP 

rNviRONNENT  coaatLATiON  oata  and  a  PLUTTER- 

CONPENSATION  CHANNEL. 

ae-lBT  »>»  O'*'  '• 


ITO«» 
PMTSIOLOOT 

HANOOOOK    COVER  INS    THE     APPLICATIONS    OP    ELtC- 
TRO^tS^iT-ONlTORIN*    BIOELECTRIC     PHYSIOLOGICAL 
«JJii»ES.       THE    CAT.    OBTAINED    BY    PONITORING 

"?;?s;tJ;c.L  aESPONMs  IN  ;*;!",^':2n::* 

CAN    BE    USED    TO    INP«OVE    THE    I"lCIt'«eT    ANO    IN- 
CREASE   t!S    SaPETY    or    A    HUNAN    SU.JECT    IN    AIRCRaPT 
ANO     SPACECRAPTa 

aeaaoo  boo  oiv.  i» 


.tnu.   CONOITIOM 


froM 

•PACf  CMVt 

A  LIPI  SUPPOPT  STSTENS  EVALUATO"  CONSOLE  BAS 
CONSTRUCTED  TO  NONITOR  AMU  RECO«C  THE  CHANtfS  I" 

ewviro«»«ntal  parameters  occurrinb  du«in«  the 

TEST  or  l«N  ANO  LIPE  STSTINS  IN  AN  EVALUATOR  O* 
SPACE  PLINMT  test  CMAN»Ea. 

aeNiso  0*1  oiva  ts 


LUNAR    THfRNAL     ENISSION    NEASUP'NUrTS    OP     TBO 
LUNAR    ECLIPSES. 

Aa*aB«  OM  oiva    I 


MOO     MDL 

•n-l*«   jjj  ii».      i 


1  «-«*«t.O    "/i^«»Ii««    J*    ^'J* 
tw    «UO«i    »*^    th*    tot**-    t^ 


ITOCt 


.;»it   :>»    ie»t   »• 


f  l.ICT«<»~T»101.9«IC»«.     l«»f  »' I**'  I  J"i     ■* 
jO<«iW«TO*«     0««A'«     or      TmC      MAi.4      H05AJITU. 


ton 

CAI«T|aM«    V    •flTlo*    »3»    aai    jv;:>^A'.^»    v-i*. 

••»T    >|tTOaT    »     Tn«    »«i.X1Tt.        tk»    CO("ICIIl't 

••t    i<«>e»«>«>c»T  o»  »•€*«"<'•   •»  »««   '-*  »t«>«- 

'"NCTIOMt     ■••     '>«     (SMVOkUTlOO     l>iTta«A<.l. 
t»-l*«    ITT  JK.     'I 


'  ^      4  AM  T  M  '  I 


•    »T»A/T    n«    TmC 

«TK(AM  0*   Lfaoio. 


^*»s    0*    ••O^  I  -^    J* 


on  T^^  •«TIi3^  3#  4  •OO*  ^  **«;  Artec  "**i  t: 
0.1T4«|T  4iar  3(.C*f4>I«a  •^^•l  •  .  3»iivj««>-  .  >•  !••  « 
1«4<  |T»TlO»l*l.     •   ItU-l- 


"OT  ,  ;^. 

4e-(*«  »>s  3:<-     < 


DMT*|«UT|3M     4*0     COa'OkJTIO*     3*     t!4^I<.     4C  I '^t 
4"«t     i4.TCu»^0TlI»». 
4».t««    ttl  ^K.      14 


«M.TteM««nBi.  Tn  i>ii>wi  iTiTtM* 


4>    t*irC»l<a«    TttfrKX*    Ct>lT«4i. 

jtl>.«     TtWt     "W-TIFMII"*     »•<)     DI41T4C 
'•4'«t«miO". 


•MUi.v|*t^*   nuaaaittiOM 


3Ctl«M    0»     lT»l»-».l«t.     kJO»     Jl«tC 
40-«*«    «U  OK'      • 


!  :;•»».   «iL'f  •». 


4«I>TI0« 

»TTtnx)€» 

f.Ai.jATl'^T     U»       4      rulliHT      |St>0<.T«l».4TlJH     P«00*»>> 
,^    -•OTC     »TDV-l»-lN.        Tl»T5     CONCt«SII.i     ATTlTJOt; 

4».<M    Ml  O"-    " 


a«v4s    ■•tOIClNf 

K.»»'LHf      »>^»4«Y     0»     "I.DIC4C     •!»€»•<;"     MOjfCT' 
^     H..«.      ><'-lC4L      'ItLC      »tX»«C»     L4»,-«4TOlr.      C4N» 


CIMOMUMULM    TtUMSalMIOM 

■  tTMCHATICAL    UMie 

T04»«U    4    P«0»t»    LO«IC    '0«    »»«»U.tL    C0«WOT*. 
TION     I*    TMC     ^HtllNCt     OF     NOIH. 


fv/rrio«   e*OM    MCTIONt 

;itTC»»IN4T  lOH    rr     T»t     J-V4LU11    0^     S-Ift    NtU- 
'•UN    «t50«4>»C[S     E»     MlJtTI^l.t     SCATTtHIK*. 
ACVlt*    (>♦•  OIV.     20 


««4a.    0»»K4TIO«I» 

.u'o«T 


•  -«     ~tSf«>AT10«     A«li     luPvOTMtNT     OT     4    C«ITIC»L 
,,_,.,,,     ,o»Ct'         •     CAJl     ~iSTO«T     0»     T^     MITIt~ 


•4NL      fLLlT      r^O"      1»00      TO      i»l*. 


U>4t.    *(U*VI 

f,AC>.AT  IfO  J»  •  'l14"T  |NOOCT»1NATH)»  «1>««A" 
>-«  .<J'C  »!0V<1»"C«..  TlkTJ  i:0<t«NlS«  4TTITvX)» 
•-.A--  -a"l>'CJl.u«  ANC  T.41NIK4  lOUl'Wt"''  JUO. 


*»-lM    >«1 


21 


o»flCf«   »l«»r 

..      .VJN     -f'4-NNC,      .IT-      KtSPtCI      'C      ATIlTojtS 
•-.>■•-    r^'  !■  ». 


•i.Al    XMAaCH 


ttflf  *l* 


•tijLTs  r*  A   jtuot  or  >«TMoo»  or  uTIlIZIn* 

'-t     St«KO«f>OCTOI«     KAOIaTIuK    DCTtCTO*    rO«    NCUT«0« 

TTtcTioN  A-o  SPfCTHofcorr. 
4»-a**  M«  oi«-  '0 


lUTKOWl 

THC     AN1«J14«    uISTHHUTlvX.    0#     NtuTBOhJ    '«0"    TMt 
C-W      .T.MM-14     «r4CTI0><     41      l.Ti     n(V. 

Of  Tin«m4T  lOK  or   TX   j-»«lu€s  o'   s-rrrt  ku- 

»»JS  •l«0««4'«Ct5  »"  "Oi-Tirul  ICATTIRINO. 
4B-it«  O**  ''"'•  '0 


tUTKOMS 
DOSIMCTCU 

'■<  «io«.fuicAL   trrics  or   hcutboms  j«oc«  both 

,T^,;,.^T4T»     4N0     »J«ST     C0>OITI0«<S     SToOllO    uS  I  Na 
,     ^-,i,»fTl»     .ITMl.     4     J»fC»4LLT     OeilSWtO    »NI«A1. 

»»H  A   >I  A*  i*J»-      T    rtJt  . 

AD-at*  05«  -''••    '" 


MAV  -  MDC 

OIK    IMAOIO) 
RtOUCTION 

4    HONLlNr»<«    riLTir    ton     H*«OVI«tNT    or     SISMA 
efTSCTAHlLITY     IN    TM(     rK(St.taC[    ON    N0N-«»011 1  »N 
MOIU. 


Mtottc  mAOioi 

aCMICOMOUCTOM* 

»01.*»1Z4TION  NOItC  IN  T«I6(.a«Nt  Sui.F»Tt- 
■  *KKH4US4h  •<OI$l.  IN  B4WION  TITANATtt  TMC»I»*L 

Noisc.   4N0  rmcTuATioNS   IN  orTicAL  4eso«rTio« 

IN    URHANIU*. 

AO-tM    aT«  J\t-       » 


MOW-OCITnuCTIVt    TtSTItM 

NOO    Ot$T»UCTIV€     SPtCinC     MAVITT     Mt4»U«IN« 
tOOI'MlNI     e"«.0Ttk6    «40I4TI0N     TtCHKlOOES. 


4     SU«VtT     or    NONOeSTHUCTIVt     TeSTlMS    »0«    MtTAL 
rta«IC«TION     4N0    pr     FLUOHC^tNT     rtNlT»»NT     4M> 
(>4DI0«I«4PMIC     "tTHOOJ    or    FtASM    •tUO    TIlflK*. 
*D-aM    tit  UIV.     IT 

OlylLO»">«fNT     4N0    r»»mC»tIO«    or    NON-JtlT«OCT|Vt 

s'lciric  s»«»iTT  ••e4tuiiiNti  eaoirxcNT  t^toriN* 

■  4JI4TI0N    T'C'<Nle'Jt. 

*o-aM  TTa  DI*-    JO 


itcM  oirrcMNTiM.  (aiMTieNa 

4I»»LICATI0N    or     4N»l.0«    4KD    0ISIT4L    CO»»UTt« 
TfC^NIUUti     IN    TMT     N4TM£«»IIC4l.     «NAl.TSl$     OT     HON- 

Ll-.tA»  nirrrntNTiAL  tjj4TI0KS. 

*o-a««  "as  OIV.  >o 


:  ^»     k-.^     l»ri.OrNtNT      3»      A     C41T1C41. 
•     -A  St     ~li'J«'     or     T„t     MITIS" 

1  *0C       TC      I  ■*  I  6  . 

.1..     :» 


A>!tAM9N 


»      A-L,      -rf    ?S      iA»      ^A>t"      :»(»aMN4      at      1.11 

,1.  -I"  J' 


«ru*9wjtc>A.Ai   rntaitiiitilO* 

r»-'    us     -jLir.t,r,     T-<     .^  '  !  ;«     D»     Nt  o<<0«cl»C -X-A" 
iVJM    4JJ  -  ''  •      " 


(trOul     l'»Tt" 

•»»<t»TION 

•  l<.t«-^-      I-      '>•«      NJJ'IAL      «CC"AN1»*.S     oNOCNlTINS 

•'--(•■  :  ^S. 

>»-2M    •12  31T-     1» 


•  ^      -,  -y-^.     all:>C*'.ON    0»     •l40<J«"Ct»     AXOAMi     THt 

''*'-:''is    ^'    *    •'T»o**. 

k^-l•«     A  1  T  ^  I  V  .       i  * 


•«V«0(.0«' 

"StAKt-      J"      T„f      NCo<<P»"»Slt:>.0<ilC« 


S"A1.L      mC»N«.T  ICAtLT-M44.lC      M  C  Hi.  "C  4  J"  1  O" 
«'j"44i      b4T»lHl[5. 

40-aM  TOO  ci"-     ' 

i:,.ECT«OC><»IC4L  STUUIl*    Of     Ml     ANOOIC     0 1  i- 

S-VUTIONI         Mt4T     pr  4CTIV41I0N     4N0     POL»m2«TlONI 
'4fft     SLU^I*. 

4»-aa«  aiJ  ''x-     * 


mCUL     4i.L0TS 
4«IN« 

Ii»»lST  IGATIN*     ThC     «T4Tl     Of     4     SOCIO    iOtUTION 
or      AN     tlAJTA      ALLOY      0U«  I  ••«     AOIN„. 

Aivaaa  tit  liv.  it 


•NONLINC/Ut    STSTIM 

TrtC    tNVtLOn     or     KANOOfl    yIi«4T10t<    or     4    LISHTLT- 
r4^»tD     NO»<(.'Nt4H     OiClLLATX*. 

*e-aM  oai  iiiv-  2S 

COSTIMjINii    PKCSHtSJ    ON    UtVCl.O««NT     4W>    TtfT- 
IN,.,     >r     4     uCtoIC     ?tCU«t     Cv/«"UMCAT10»<$     STSTt". 

*^•a••  o«3  uiv'     • 

0€Tt"xlNIN<.    IMHOT    ^:»»^«SI>)N    fJNCTlOXS    BT    »H 
rSCILLATONT     SYSTr«     rlT-     N4NY     Ot(i»tti     Zf    r«ttOO«. 

40-aa«  Tjo  o\i-   i» 

OPTINAL     40T0KATIC     COAiTHOl.     fJ«    NONLl>**« 

rrocESSf.s. 

t^-aa*  »aT  uiv.  jo 


1-.VIS1  ISAUON    or    »0"€    r-rlNAHY    CMISSIOn    PKOC-  •OMIUM 

rISfS     JLK;.-     •»     TMf     4fTt«(H.W»     or     NiTHOtCN    out     TO  ^          otMSN    or     »|.»N€     ANU    4»I»YW«.TmC     NUZZLCS 

»'J«IC    »tC0"el>.4T|0N    4Nr    IX     AlT)«ot.CN    INtHi    G4S  ^^    ^_^    PAITM^O    or     INTt««4L    »tLATIOf.i.       H0O0««*»« 

-IaTjBIJ.  ..fT-OO. 

4^•aM    0*»                                OIV.    20  Ar>.»M    «**                               OIV.      » 


I.»<«AHtD     »riCT»J«    or     TrCBNALLY     iXC  I  HU    HI     IN 
fOvlLlB'lu"    MtATfr    Aim     SvMtlTEO    iPTLlCATlO*    TO 
"•MCAL     ilS^ATJOrS     or     SMOlA     LATt»l     ANC    «OC«lT 

.irTO«      TAAlL*. 

AO-aa*  oTi  J IV.   25 

T-c     ANfauLAH    OUTriBOTIuN    or     MfljT«ONS    fV    TMJ 
r-l2     ;T.>,1N-1«    «IACTI0N     AI     l.TJ    Ktv. 
AO-IM    4S1  UIV.     20 


MUCLCM   CNCMT 

trrtcTi  "r  noclIak  «*oi*tion  at  2  rtu«w   no 

f»  AT  JOO  «•  4N0  20  M«  AT  »O0  «• I  »N0  72  TO  »»  ' 
rN  THf  M4«0-tS$.  TtNSILt  »T»tNSTH.  CL0M«*T|ON. 

»r<.L  »T«tN«TM.    AA-r  TMtMBAt  rorTuBt  p«o»t«Tit»  or 

HH,H    TINPtBATint     »t*L4NTS    ANC     4    r«tr*B«  IC4TtD 
rlLLlT    NATt'l**.. 

*e-aBB  s«a  oiv.  i" 


HITBOBCM 

ci«oM4To«M*PMtc  *k*«.Taia 


A   r>A 

AAPtO  A 
MT«0<it 

»pNr  ml 
»!jN  or 
AC-aM 


,     (.►»0«4Tf<!<ArNlC     "ITMCO    BHlCM    *U.O«f 
Ht,     4rClJ«4Tf     OtTtBNlNATION    OT     OlttOCVtO 

N    IN   4   SNALi.   votuT*   or   BCOOO  0«  u«iNe. 

5UtT1     Of      ITS     4rPLl«.4TI0N    TO    TMf     OCTIB"IN*- 
T>«     A«TI»lAL-ALVCUtA«     NlTrOWN    OirrtBeNCC 
KM  OIV.     1* 


MtUCLCAB    CMCMT    LIVCLl 

TO    U»t    T><    NI6N    CNCHtT    COSNIC     BA0I4M0N 

INCIOeNT    ON     T«t     TOP    OT     TMl    4T»0»PMt«C     '0    aTUOT 

NUCLCAB     lNT€B4CTIffNj     4T     CNCBttCS    MlOMCM    BT    4T 

LtAJT     TBO    OBOCBl     or     MAGNIIUOt     THAN    THCiC     tMIC" 

rAr,    B€     STUCTtO    USIN«    TMe    LABUST    ACCCLtBATOBS. 

AO-aSB    *ii  OIV.    20 


»-u 


Ntjro«.SCJLAB  TBANtPltllOM 

•  t.lAbcf  ^JA.^^'*'ION     riT^     ^•aPlh.lASLl 
lf>-J»«    A  10  £1».     14 

•rS*..-;-  wN      Nf_HAl        .*€  C  .vA  ».  1   S  ■  S      ^jNTJf  "C  T   I  N« 
'MA4     All  .  1  ..       i« 

•(M>»..-  ;«      ".f      NtoMAL      «tt-ANlV»S      ...NUAMlTI^ 

'M««    422  -  1'  •     '• 


mitpobCn  eoi^auwo* 

CtCTKl*     PABANAiNtTlC     "ISONANCt     JTuOT     OP 

r:»HtNTL   Ni'mc    r«ioi    in   aiNM.t   cptstalB. 

AD-aBS    TTI 


DIV.    2S 


stnt 

r valjat 
v'-IClI 

Ao.aa« 


OIU 


Ht»H     amC    PBOPtBTItl    or     II-N    POLTNCBll 
ION    POP    USrruLNlJl    as    •ISSICt     A<«0     iPACf 

MATPPIALS. 
MT  UIV.     !• 


•NUCLXAB   CXPtMIOM 

omcTiOM 

ArTAC  NAOACTIC  T4Pt  BCtOBOINt  STANOABOS. 
PPOjeCT  VLL»  uNirOBN. 

AO.a**  oji  OIV.     2 


•NUCLCAB  txM.e«ieM 
HIBH    ALTITUM 

4  roBTBA"  n   coot  roB  tx  calcucatiob  o» 

tLLCTB0T«4(*rTK     BLACKOUT    fOLLOflWC    4    BlB« 
4LTlTUOf     NUfLlAB     OtT0N4TION. 
A»-«S«    ll»  OIV.    20 


-^f     At'i:-.     Of     "<o.*0«uAC*iLAP 


t.tC'«vJ-Y  J»«AP~K       iNYtATltATlON      OT      VOA.ONTA«Y 
'•S'ATl     jf     I  0«     THPllMOLfi     "OTO"     JNlT^     AaO     TMt 

•n'CAAfu   c  'tJ    !►    prpruPN«N<t.      N(  jpo^oKjlablt 

i'i.wfv      ISC'  »  l^AJAL  S. 

>B-lt«     Alt  ..lY'      !<- 


I.vtSTlG.nuNJ     Of     AL.OVYNA.ICALLT     fiiNKATtO  -WCLtAB    BAB-rrie    BtMMBNCt 

SfVjNO.  IIZIAMLC     OTNAPIC     PBOTOn    POLABIZATION.        >IN««^ 

AP-aM    ••»  OIV.     25  C»T$TAH    or    LANTMANU*    NASf*SIU«    NITBATl. 

Ae>as4  oaa  oiv.  20 

•moim  ibaoioi 


PAOAA     A»»e     SriPICl     INVl»TI»AtlOA«l    OP     Tt«A» 
THWHOf B1TOB"4. 

*^-atT  •»»  DIV.     a 


M-M 


4PPI.ICATI0N    or     WW     TtCfWIUUtl    TO    BOTATIONM. 
liOXBIlN     IN    »O»iTITUTt0    ITHANtS. 
A»-aB«    MB  OIV.    20 


■DC  -  oma 


CLC** 


•  »>IM   **1  jl»-    '^ 


mmjr\.lki<   nrrlict 

'"•t*.*    -hX-l'**   •*'>i!:\    »■•-    '-«*t«*^    ■  s» '•>"«.'<' »- 


•  0-J*«    MO  'X-        ' 


•f-    ._£*•      •«CA/'T  |0«l». 


i»-a*«  tM  . I <•  4  0 


•  C>-J4«     101 


•  w    ».    ^  ^  F  ".c  •»  . 


^•.    »»o'.-t*      >••     * -«•     -•- 'l« 


f«<t(I':«''    •"■•  ■-•:'    :-ci'    ,«•     'I      ill    TO   4ujut' 

•  '^t**-*'     ,  ^    ~-  t-    *  .    •«!  -t  •'    '-i    fc^Hf  »«•»•(.  1    or 

-••J  4      Sf«.  ^*       "F      i      »*-      '•<      ▼»t4TM«."iT      AlC 

•  •t.'s"       N    -•  i»^'(-4';"     »'■••••:••». 
ir-ia«    :>li  4;l>.    i* 


'-  4c  :****  10*1 


4'       K  \       4»»,         »-»■ 


4  r-  J  M   t  >« 


:  •«€  •OTTO'*    : "«.  t- '  i  u'*4  ■  t  % . 


4'   jtmAcrioh  T«  actAMic 


■»•  ^"t  'I  ■«. 


•Civic      l'»Tf«l 

'   t  --T  •  .  "f  •    -4. 

"»  ■     .1  "  ■    . 


-   4  '  w.^  I       «  *  . 
N      •4-(       ...   4      ■ 


•  (4    .IT-    •  IM* 


•0<r4N      f4«?t 

ri>«<TlJ«    'jT     l-t.     "'jSlI'     ■.     "!-.■-     4-.C    »<OUO€ 
♦O    -Xtl^HlH'     '-'       '-'4.      ■..,         'lS     \T«f<i     TO 

•••1»  -Ulc*. 


•otf *«»o«»*^»' 1 : 4c   J*'* 


•o»' 


(•'(■v..'-     V*      '-t     »  *  *  .  I  4  *'— i*s4     'Ht.;i<T    r.ja 

••-r4.4.        4«.       i''"r«-ir4.        .'44''..ti,  twUATlJNS 

.4.     ,»         4'     -44t      .■4ct;'4t;,(         ,t     j#      T«t 

r       ■     :      -t  '.      c       -»  *   •  '  .  4«   ;  .   4  '   .       •-        ••       '..'NS^"t,«  1  :  4*. 

^»4»;-.rv     4».     -  '     -4*t^'-        sf^--4MrK     541    '  .< 

*"A»I  4       ■*      -S'-F",*,         ^4--.       .»,       4  '.c       i^l^Iw 

•"^cf '      c  '   .     -4  -      r(  ^-  4  .  ^.'       . 


.^4  ,  . 


*     .  !  JC  i 

4'  *       ^0«       I'      M^lfCN       lil       ***        i*»«       4*       i'-        iw 
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P'>USJ4«T     VlLOt    PaOdLiaS    '»/«     STPMtTRIC     "TPtKBOLlC 

•v$Tess, 

•D-aai  oo«  oiv.  i» 


NtTMOc   ros    i»*paoviN(i   staa-slNGULARITT   of 

CFrtOfl  lAl      CoaPfCTIOS    "•TSU.        OH'lITINi. 
4«TFcLlTL4 

*B>aM  ija  3""     2 

A     SToOT     OF     CC-auTAT|0~»L     AJPtCTS    CF     Th£     SILU- 
TIOS     OF     Th€     t'lOATIDNS     or     .,»T"ea4TIC4L    PMtSlCS. 
rFRKATION     ^F     A     Kf  4     BASIC     PA«T1*L     oIFFtatSTUL 
fJoATION    or    PASTICLt    a[CM»MC4. 
4P-a»t    »J5  OIV.    25 

«Sta»Ll?tJ     ICLJTIONS     TO     T»t     INVISCIO     TrtKEC- 
CTStNSIONAL     PC«Tu*aATION    I.004T10NS     IN    *    TTI»€a- 

polIC   atulC". 

tD-lM    »T»  civ.      » 

atitAKL"     IN     NU'CaiCAL     4NALTSIS     *NO    P»*tl»L 
PTFrtatsTIAL    Cui^ATI'^sS. 

»6-aM  •«  "'*•  " 

STaTISTKAc    0C4I5NS     or     C0»<»1.E»     tAPtHI14tNT»L 

p'^.jaAss. 

to-aM  a«j  uiv.  JO 


•^aaTiCLCS 

FATtNilON     OF     TM,.    «4TLtl<iT~S*NS     THeOi<T     FU4< 
«a..E«ICAC     A-U     SI'Hr40I04L     f4«TICLtS4        t.JO»TIONl 
Aa.wta    AT    -AUt    C'.'ANTITATlVi      JSt    OT    Tht 
P..tN)«l.'iON     ^F     UtP'cAKUATiOk     ~f     N&NSP"taic44. 
•AHTlCLfS     4SC..     ULTI-ATtUT.      INFjaaJTICN    0«    !•< 
A.'APt     ciF     NO'SaMEPICAL     PARTICLES     AN4J    HUIO 
P'crCJt-ri    "AT     BE     '-9TAISED. 
4P-a»T    »10  3I».     iS 


:  1 « 


^IOnE-OAT  (»t  S      rc4F4C4 


A     XvlCt     »0«      A      T1PATIC     ACTcATlON     QT     A     P4«A- 
f-^Tl'arSCUt     4'STf.    foh     c»t     l>o.<IN(.    EjElTIOn. 
*^•tM    «M  OIV.        1 


*»a«4iu«NCTic   atlOAiawCC 


4J»Ascir    (isAPt-lTE    •ATE"lAc4i     tcECTaON    SPIN 
aFsnsASrt    IN    POLTC*T»T4LLlX    taaPMlTE. 
AO-tM    •*>  CIV.    I* 

'-•■,■      Ac      F       -SISS      IS      Tt«»4      ?»      At«»Il.      *J«4|Na 

v::  ,:::;:';o:;::i:;;N-:^":':::";.r»::'"-       n..E.o«rN,  or  tecnn,*xs  fo.  ocs,.n.-.  .*oa. 


Mil 


»      STUCT      cF      CC-PUTATIONAL      A ,PE C I S      Zf      I "t      SOLU- 
TION   OF     THE     EJOATIONS     CF     NATME-ATICAL    PT-fSlCS. 
FF'^WATlus    OF     A     Kr,     BASIC     PtaTlAL     UIrFt*LsTI4L 

rnjATioN  or  papticlE  »ecx»nic4. 
t»-a*t  »»»  '^"''  '* 

■DETAILS    '•"    SOVIET     SPaCL    FlI14HTS4 
4D-a*«    T»l  J IV.     12 

Tit     COLLISION     INTtiaAL    OF     C"A»M.C    PAallCLtS 
T.     A    N*'',HtTTC    F  If  LO. 

tivaa*  ♦•*  -i4.  <"5 

,•,.,1  KL-A«»S  CK  «1   12  1-1  ANO  Fl   It"  0E.C4TS. 

»e>-aM  *i*  ='••  " 


0  1  4  P0S4  1SLE  «l-rl  aEsONASCE. 
AD-a**  •aT  Liv.  25 

PAtAS'WLHEi.T     OF     P4PT1CLL    SI2i     IN     4     S4S-P*aTICLt 
rL'J4     RT     AS    OPTICAL     tpanSPISSICs    TEST. 
A^a*«    »aO  CIV.     25 


ANTS 

«AZL  lEAPNIN*  ANC  BH41N  LESIONS  IN  ANTS. 

Ao-aM  *»i  ">*•  '* 

a^CDCHLOIUTU 

VAPoa  MFSSuaf    AND  HFAi    or  dissociation  or 

4ncI0    N«4CL"4l     Si'BlINATIOn    Or    NM«CL0«1SI     TO 

4'Hj(li»      ANO     4ACL04IG1. 

AD-aM    iJO  -'»•       T 


(Max  IOCS 

LIST  Of  atrt«ENces  or  Kt.st4MCH  stjcies  on  thc 


■I  -  rL4 


MAk  'tit 


«0-tM    If  -"•    ^* 


1'4'f    j#   :>*A«ft<    [•*(ic*'j#*  •  j«   *^»«^;^    «*•- 

"•^.^ist,  •»»iDc«i.    :«**<:i'*.      -  j*«c*  '  i  >-«  •«'«' 


>Uft<     tMlVTUIt 

i  •*«« 

"'I  *t  I.  O*"***  ■•  '     J'     •    »|«»l'l     "afr^l^v      Vwl'  4««.f 

«".*'€*     Olv'Cl     0'«4*M««     «*      4-4AMC     ««C  rf<^<«.  :  t  )  • 
4CWa#«     0>«  JI*  -         « 


MAtc   tn«)ics 

-•      ■     N     C«C«4  ■•-^     4  ■  ' »  t  . 


r«VL     VAOlCALft 


4raiAc      ACCOMUl  t|4«CC 


4».t*«     AOt  - ! « •     1 


L4M   »o4i'iOH    i«ciC4roflt 


*CH     «HU     *l*fl4tlt 


■  ▼      A  Tm 


E»CI 


\.  •«*!    4«»K,    »■-■  %»..(■  t    .-*•»(: 'mi  SMC* 
4<va*«  tM  'i 


•#V4i«-'l 

••as      *<4ia     ■■' 

Arvi>«   «at 

40-tM    *^« 


»C4      ^      •ll'lHN     wA^AOiw 


r«:^k*a^    Ml--^'*     •'    -I»^    Tft,nf»tii4' Ji(. 


V  «  %     '  •  - 

as_     »» 


a     %     1,  •< 
a  ■•"^      1  •  »  ' 


•■   ,   I*  'I  J 


'  •    j»    '  •  : 


••(   S»  S»f .    .         •HOW'-     aaK:     •i-*^'  r»T«a'«^'|'      4*l(| 
-r  i  .     4V     *        -      .Mfj4-     \s^  4«     iv-j*"*«»*'!J«. 

■'  \      t^'.**'!-        •-»-        •-<        .^^       -l«.4'l  4  4C«I 

-»      4^,4.       v."*fN»-^     af^     .■•*         ».*•     4      ^•^      i**^ 
-  a  ,    •  «  :   '«•«>'•*    •'  ^<      »:•     \-v.44(     M!.'!**     J* 

'i%.  •*       -4».-      •       .      -..-t  '         '-<         ,^,       -  .  »I4  '   ^ 

•  * .  _     H.    ■»        ;  'i*' . 


N-*  «  I  C  4C 
•  4Mt 


■»V*tMA      i>ftC  I).*.4T  lOMI 

^CAl-MLM"**         J«       *^4%«4      '^444>t.*|44l  »  l"t«kK      4lO 

-f   4\      •!   -^   ■.'   . 

4>-i«a   04)  ul«*   rf) 


4»-j*«   »4l  .  : « •    «  ^ 


.  •  .  .      i  4 


»>-*•«     M^ 


4&-f«4      M^ 


.  -l**«l  ■*■         ■"»«         "4- 

>fc   v<«ftC>fca  tu«jt^^4. 


<  ''•*«.  T  •  ^^<«     >«      4(«0  4'X.>     4*tC     «  I  ■      I0l4«a 
4&.|tt«      •W  .|V<      l« 


•vak-4    «fM4,::«       «    4    •v*4"«     .Di*'4iKMn' 

-  a  ,  ^    '    ,  *  f' 

4^-2•«    vu  -  : . .    ^* 


fc  .         »•••         -  a  •  '  .      •  -I      saAM    >«-a4*4.      4  4"  iO 


*j  •  ■  ,  .      '^      *^».    I  ,  4  '  ;   ."US      v«      t  ..I 

;»-•:*..,     *'*«...'      ■•''     *-*'».*.-•:      4^ 

^f    \»      St<k       I*       .44,1  t  ■«,.  4  «>«••.  O  '  ^ 

I  •  '        r     a     -*  w*  •      \  j^  A      '        «     4     ■  '  •  4'  ' 


^t» 


»   ;   »     .c  «.  4  •    \  -  4  ^  I  . 


40-t««     •«>  Jit '       .4 


^-.vt'if'^^  ""   4oN  *4Di*'tw*t    ;^T3  t^rc'<t:*i.   •">•- 

r*  .      »«t**M4*  I  >«     4 NO     ftAU«  ****<      4  t  4(M.e     t«'t'4wl     4<MJ 

»•■  I  S     »U»4»I      T.<.0«»l     tl.CrT«K4t.     '•O^ttTlt*. 

40»aM  0*0  Jiv     * 


■OMt  ^  V4 

-•  4  •«j«t  xjtjm 
'  •  -N  ,   -  4       ,  «*     -'J* 

»■   '  \  .    K.      •  .      a, 

-  4 ,    If      n  :    ■ 
-•i«w    '-<    **• 

a-L        >»4-  I   ,«  a»    ■ 

4».J»«     tot 


•   '  WT  .  ^  .  4i4»   '   •  4^       ■L»4''        aA-^*.- 

4»-ia«   2*i  -  * •    li 


40-ift4     -«« 


-•  -'1.     L   \'*^     '•V4 


ioiiMall  |24T|t^'      ■•      *--tM'"      ■tH4«t-      l^     '^»»»»4 
•^•^trt.  I'M.  lU      \'^''       »-'»:-4      4arf^      t.,.fCT"0<4     •«  4" 

• '      ,  f  V    .  ^-vy^  'I-    ,sft-    4t.f44,    44^    ::■!»*••.  *4. 
*r-i»«    II'  .  ; . .    .  ^ 


. »     .Kj^ .  » *r  4     ba  . 


*       »4  ■*-    . 

4r«-j»«  •♦« 


•  &-l««       "4 


•#1^     •  !•'  [Mftl 


-  .f     it     *   *»  • 


4*t     '-     444i     "IM      *-«*i*o«* 


4«i      I  I*-!  4  •  •<  > 


•  •    4    •14  1  x: ' 
4e»-iM   *«« 


40.aM    tTt  J  I  « • 


•t  '   J«4^U  ▼  4  T   1  JH       ->#       w  *  '  f  •  **. 


«     «   1  l.«4     PmO^O- 

:^4«.    >».*wi   4 


t:;v;>l**  ;:    f  f  fT. 


4»«,f-       _44»C       ••  4'<4»'*«  •  4  '   .   ^*t      4*$'l". 

4^.a*«     I04  JIV*        • 


tHl»    •^A.wt 

^t4*-w-'-'«a«k4    ■-'4Ji4:'i~:4':_\    4*^      ,  «tx/C  i  • 
«  ■  j«  4 » :  ^,4   *>#    »    4"  .  •   t  >.  [''••I '     «:'-»<*   4«it  i**  I  * :  -- 

'•*■•     '!■«.         ^'H.*'I''N'      4W^-      4»L     ,04i#  I  to*  4'  I  J^      J*     4 
iif.,..»'„li^^     »;•«.         '14'4     v4!»^      4     4.V-      4nC     4      li- 


.44,    AS     *\^\      '\        *      -4^'«4'     -'    «  J*.  •  S*«  Is.  *•      t:'" 
a      a*      '•       iBi  .-a*-'      «      •      L4      -      4%*'l.'. 

4»-|ft«      ••I  ■...•* 

.^*  »,  i  *  '  !  w*4     0*      r  C  N     4»  4<  I  -  *•  (O^     «  '     I  tl  fc  ^  ■  5*»  • 

aC^IM     *•'  -  ^ 

\'    <,K\     -*      .     ■•■';'!-s4      .S     "  I  .^     T  1^  «^(  M  4  T  J«C 

i./*^»>,',;B»'-"     •     4^-4     -  j"rf  I  w-   «4  '  :  :;ai4  . 

4fr.a««    !••  - r . .    rf^ 

-'^•«.#      •4^14     '•^#*fc4MWfc      !•■     4     ^fc,  »0*m.»     'w.  3«- 

■  ,   '•i.4^<*4    a4«    :»*(S':*4'l      •'    j*'i«^»;st    'h*    f- 
4f«-l««    |»4  .;..;■ 

»  1  «>t  •  .  P<  >•*  *,.      a»._     '-t  "^t- '  ;  '  •«.     4'-"'It»     J* 

-a,-**'     ..^.w*      'NA^',      ^»4  4A     *^4'ia^.  . 

4cva*«   t»o  :  •  ■    v4 


'•4  ■  4"       . 
4  4-4. 


4p>.a««   411 


:>.   ^4  'i  "     4**'«  ;4r  - 


NI    S3 


1        4^41/-'     'O.flSa.     W.4t4.         «fLlu-LlTlW- 

:,.(,4C'l^. 

40.IM    -li  -I"        i* 

..^.^4».KMC       t4Vl        '.♦4.'        '-tO«IMC4W       1SVI4TI. 

49-lM    ti* 


Ul* 


P4*.T  is;* 


,  (,*«;-4^    4sr    'la*-*   »-"<s:-ts* 


n^L^tiowi 

•  4      .  a  ■  .     »•  i     ►  "  :  •      » •«     t  '  »  4  St 
,,.,.S4.     -a^-e  '1  -     •  !(^.  . 
4P-|««     !»•  '.  .      . 


^4411*     ^MlCt 

ir>.iM  »♦•  •* 


.f.s  "i-i  -•  • 


I.C«il>M    "i'H    0*    C«-11»0    »ILlCO»«-«.»»» 
"CuOCO    'IxT^     lITH    HO    HtJl"'     t'il*     »lLlCOMt- 


TOT  >«rMoef 

'K'lM.  -iTMCcs  'OK  •vAjiicii   •o«m»a 


■eitTuacMteeriN* 

FOLC«    tTWTXSIS-INttlWaCML    POt.Tl«« U»TIO«ll 
»«Ttl>    ^I»«»»1LITY1     C»0»»».I>*I«<«l     CO<»»»THIl.ITT 
•  ITM    NJHal     OIS^CmiON    iT»lilL|TTI     INTCMMIAL 

AB.tM   ail  OIV.    10 


XTLOK 

Tl>»t««TU«t     Df»tHOthCl     Of     •ODOLUS.     •«J 
CfNSITT     0»    ►■TlON-6. 
AO.IM    T»«  ClV.     l» 


LT»000 

.»C«.,.1N«     -UfiXCH    ^    .000     SHIWINS    C0«T»1'«C«5 

ilo>i*«   ox  -'••    '" 

^C/t.^J>-"'N'    ur    ah    !»»•.-. ID    jir'uilC*    •OAKD 
<D-tM    ■»»»  ^"'"     '* 


V 


0«IO*TIC 


NCUnl^IC    DCVICtI 


'U«»T|C     Ll»«     «*FTt 


|N'li»-«'TON    or     »€l>»ol»»L     SO««lv»L    [liuI^KtNT 


»CCtLlK*^tC    OCT[H|0««T10fc    0»     [L»STO"t«»l 
«UT0«ID»7  lOI     Of     ^PlTI  JO»«Ll.t     SOLUTIOhSl     l'- 

rrcTs  Of  u1"I.'"'lc»o><io"  ws  cis-'Ottiso'W*- 
*D-aM  Ma  a  If-  i" 

PMTtieW.    PtO^MTIfl 

•»«T$tC»L    »NC    tLCCT«lC»l.    P«0»e»TItS    0»    • 
FrlTlNft    C0«»00»<0«-f "5-00*^1     paJstlL    T"     SirCiST 

JT,1I     mtSSfllt-l     »DHtSION.     «ESIST«NCE     TO 

prO««iJl.IC     fLulDS     »^0     vl»«.11CM     5>*1NK«S». 

*i>-aa«  »*J  ='«•  " 

Tt«rtK»T'iKt     Df»t»10tKt     Of     •OOULOS.     JlNSITT. 
»WC    C«T!T.L1   IM'»    3f     ISOTACTIC    POL»-«0»rLtN£ . 
•B>*M    T«J  CIV.     1. 

f»»LU«lI'<«<    Of     'L'i'lC     "Oft     "ANOLtS    fO<« 

Ae-a»a  tu  civ.  i« 


*\..i-:c  'i^iw* 


>>.|M    M' 


.[.     .  ;  11  .     .  «s^     «>».     SJ«    »«"<S. 


f\J«ATIC      »T|Tlll« 


A     «16M- 


.   >^-i      •    '-I       ■-•'    «-•.  •■>:»    ^    ■'"'•' 

„,_-,       .    |.*.f.M».   •^•s'tc;-'    -If   ••^uAUi- 
IVIU    '11  -  ■ .  ■       ' 


--    ■      ^.-    •'     .-■     -»    "  .^-l''-'  .1-1  ■       <lili.  luw"""' 
tfwit'     .*5  '  .  .      .  - 

.^.,.    s  •••.!       -r-l^-"-    '    •    '-•'»    '■•'■■'    "•■ 

.,     ,        .     ...  s'"     •     .».    [     .»■■■     ■l"l-«     »Tjl  if  4 

■  Ml'     •••  -'»•     '" 


4l^«-t.Np»l^..tC     vrHlCtl     !••     •     DUCT, 

A(va*«  »o«  ^  !»•      « 

•^olaaiiatiom 

-.SI  HO(.«"U«'iJ".  o«   Sftcinc   iscTCft   »"ifT 

rr      •-»      •iSO'-ANCr      .iNtJ     Of      LI      .NC     »IJT,I      iHtOAT. 
»4Tm<H*T1C*L       ANAL'ilS. 

.6-af  •♦>  "'••   " 


S.*t»n.r     CtNA^-'C     fWOTO.'     fOLAAUAT  ICN. 
'•■S'iiL^     Jf     L»'<T>-«WB    p<a6«*»UA    WITAATt. 

AD-aM  oaa  i;'*-  '° 


f^fv'>lC     AJl-A'aAT  ION    «»     OU-IU"    Jm-flM    »IH«Ll 
'•'^T«^«     anP    |...C"^«*6NCT0t.Ll  CTA  IC     tffCCTi. 

AO-aM  aaa  -!••   -i* 


IILANCI 

AN     INITIAL    JHPAtDICTABLl.     L0«     TltLC    A-STt' 
AAPAOACM    AN--     A.,     .LTfANATI.t     J-lTtP    PROCCSJ    fO« 

THt    PPtPAHATlON    Of    PIS-(»-STT»YLIDlHtT"Tl.»ILA«(t. 
TMt    JASK    C^-'Ouf-    OtSIAtL;    tO«    SThTHISIS    Of 
TMt'XAl.     STARlC    »CL»"t«5. 

AB-aaT  «T«  o'»'  '• 

STNTHCtlt 

TJPKS'         INTlPPlDIATtS    fO«    PUCfAAATlOM    Of 
Sl>»«Ct  fflMB-TTPt    ^f>LTHfPSl     «OLrCLH.A».     STPUCTO»t     A>iO 

VISCOtLAiTK     POOPfATltS    Of     lL»STOt«.«Sl     ilaUCTUHt 
rMAAACTtAlJATIO^    ef     TtT««-CMAI«l    STAA-TTPt 
P(>L»iTT»lXI     lOtUTlOfc    »t«XJ!     BUL«     VliCJSITT    P0« 
MANCMCn    POlTSTTAtNtl     POCTW"    CHAIN    D1>«NJ10N5I 
rO«CCO    OiCILL'TIOk     TO«SI0~    PtkiXJCOX. 

Ati-aM  »»o  "'*•     " 


•  NAL-SIS      of      ll    L  1"  KALI 

Ac>-a*«  Aa*  "I" 


>     PCLAPIitD    LIW.T. 

J? 


'«.N^.lA»l      POL lAliATIOx     C*      CONVt"SI0»     IlIC- 

-P^Si     f^'LL^Pl'vw      PfTA      OtCAT. 

AP-at«    AJ«  '^iv-    i° 


.»OI.T«*IIATI0«  ^ 


'  I  ^  . 


•r>-iM  »*a 


'i 


TvliNIiifl 

,    ,.      ,      j(    .    •      .ns;.„    s'«:m-    p^«4':l 


ItVlAI    ■■«' 


-•>•)«  ".Id 


A&-JU     «•• 


«C>l.f«tA  !'«'  lU-      Jf     AOO"      Tl»Pl.»ATu«l     Ck*l«* 
rp     ,«     pfiiK'i      "A'f      ^»      POl."H«liATI0>.l     JClMltt     Of 

r.lsiLl^'lNl-'     [Lf'T.lCAL     .OLU'l     PtSISTWITt. 


,»Ot.Ta(l>IZATI0N 

P"0TOe>«<>lCAl.    »tACTIO«» 

•^,Ll»     iy~T-li!^-INT[PfAClAL     POt.TNt«lZATIO«r 
,.T,>     Pf»-t.UlLl""     C«0»SlI«.-I««SI     CO^fATHlLl'-' 
PH..    SJ'..|     "-ISPtP'IOK     JTaHlITTI      IP,Tt«»AtlAL 
r.^lP.,'     IS    fC'PSLLA'ION    P«OCt4iCSI     SCLLlX*    ««. 


«»OlT«c«» 

|II»LI0««APWT 

TlSCuiil'N    Of     SPECIAL     r-AOBLlKS     IN    Ot T IHK I N I N« 
-fKfCOl-A"     I'1I."T     r«     POL'tTHYLlNl.        BIULlOSKAPH, 
C^NTjimlM.     ^A      »NH-T*TtU     AtflACNCrS. 


••OCTi«Pt 

CO>*UITIOM 


*\.»|T1C» 

•ft«ANlCAL     »«0*«»Tm 

"-•Mt»i      "NL      ►f^MAAl'AL      '"CPfATlfl      0»      Nl-AiJ- 
'or.     »i«5";ii     •»  ;  WC"'  ;".«     ■•TIAIAlS'     P"OCti»IN<. 

'•   I.    •[^;h«.    i:.':*'is.    ^ol  '  «T.Ai  Nf  it    so. It' 
'MM   oj'  :  •  •    •" 


"!-»•., :'l    'li'i    )f   PLAs'i:>. 


THt    PA't     Lrf     urcjNPcilT.OK     imjPNlNti     Of    POI.T- 

"f«s    IN  A  ^i  j.~'r^pr««' J«t  OAStous  xiciu". 
Ao-a**  •'aA  CIV.    I A 


•»0(.TMEIIS 

rTHVLiNca 

fFPlC'i    Of     ANNtALlNt    J»-ON     JMCAA    »OCL«.lU     ANO 
rr.Sl"     of     I    INtAf     POL'tTHTLtNC. 

AC>-a*(  'Aa  uiv.   i« 


S'NTHtiM     Of      S-CONTAlNiN<.     C0«*OUNO5     SUITABlC 
ffW     JSt     IN    "CVCLCPINt    -II"    Tt»««ATL«E    HtSlSTANT 
POL'-W"'!     OP(.ANIC-INOAl.ANK     COHPOUNOS. 

At>-ia«  >M  -I*'   '• 

JTNTMiil'     ANC    PAOPtxTIlS    Of     SI-N    P0lT"C»S1 
rVALUATION    fo-    USffULNtSS     »5     -ISSiLt     AnO    SPACC 
VfHlCLt     ►.ATfAIAL?. 
ACI>a*<    MT  CIV     1« 


T»»>I«ITI0»   Ttl#*»ATU«f 

JLASS     TAANSl'If.     T[>.Pt»ATu"LS    Of     AC-'LONl- 
TAlLC-ACATL'Tt      COPOLY-t»S'  CCMtJlVt     tNt<l,T      OCH- 

ilTlES     ."H.     VlSCOfLAJTK     PAAANtrtASI     «El.  AT  I  ONJM  I P 
P«    COPO(.T«l£»     AND     -OPOfOLTNlP     Glass    TRANSITION 
TrHPtPATuwt^. 
AO-a««    »•«  ulv.     1« 

•^OLVNO"IALt 

fOU«Il«    COtfflCItNTS    fun     TCHCBTKXff 
P«TT[»MS. 

AD-at7  »a«  CIV.     e 

STATISTICAL    OtSliNS    Of    CO»fLE>    t  APt- IXnT  AL 
PtXiHANS. 

STNT.<€.SI5     Jf      TAANSft"     fONCTIONS     US1N« 
I«mTTANCt     t»t«ATrH?. 

kD-ia«  Ji«  OIV.     • 

TMC      lN»t"SION     Of     A     tOAIVOlUTlON     TA*N»fO«l< 
•MOSf     AtSNCL     IS    A    LASUt««A     COv.  T  NOP  1  AL  . 


•^Ot'T'WeA 

NCCHANlS^S     or     MTPtAVENl ILAT ION     IS     PANI 
CABBON    DlO«IOt     A^C     AC IJ-SAit     'HANSItNTs    JuH 1 N« 
MTPtPvtNTIL'TIONl     AtCOvCAT     '•<■"     »COTE 
>'TPt«¥tNTIL«TION, 

AD-ta«  «•»  CIV.   i» 


■•(.•I'Kl 

•"i:c«L   Pno^fA'Ht 

iP-.S;'-^.,     PACPINC      PQ«ll. 

Afi-ita  '»a  CIV.    !• 


•»0C»"««» 


-tCHANICAt    PBO^tBTIH 


•W^OLATIOK 


'ISTINl.     -'      P0l.»»f«J     BT      THt      NETHOO      Of      TrlC«"0- 
PfC-'ASlCAL      CO-VIS. 


hO   39 


THf      HtAS'-'RENE  ».' 
"UHStP. 

AB-<a«  oil 


nr   LrfcC'Ivt   PofjLATION 


•e-i*«   1  TO  I . .      . 


•P-IM    f} 


-  -   ■••    .   .  I  .      -«  •  •  < 


•#0«^«     i«*4C^lM«V 


•»C'I»IC«» 


•  •,  •  •  t ••  I .   •   I   •    ..    ,    » ■  . 


■  -,       ,  «.   s  • 


,      (    ^      «4«-     AMU 


tSuOIICC    CUIXI 


■>   » ■  ^ « 


•p-i««  **i 


•^«0««An«l>«« 


•  ■■-»••     'M 


»<.«»Ti  it'T»  ifujt  a»   •  »i»c«»i   kiuxiu  v<«)'<n 


'•*  tij  ttj"*  '  J* 


>  .Tl*i.i>    c.lsT*iM,Ttd    |k«ii«.<a|<A.. 

/lt»     fix*. 
•  --IM     in  ul».    I» 

-    cui    LA.1T1. 


•  i»l«»».T»    g»    flCCKo^H.    to""."!'!."    ►"..-•-i 
^^/r,.-w.*t    ^^    «j»<f«j   *#   wtwl.*"*!  10*.. 


•I>-1*«  *•> 


,  4  •  -'-"      ■•* 


.#  •     .*#'U».  *  <▼ 


♦  •..•■INIT  !o.«   •«C*I»1    P04C4- 


•    , r-..~o»ici.i''   <«»«lt;ti    l»    •  out'. 

.     ,     »«•  .»rO-4T«T|'»4i    4»»»«,». 
4--jt»;4  -l»-       « 


-  <  ■   .€   M  '  % 


•    »U«.tTI''"ii 


rij4TlJ«    .MISI4U     \-     »..4     fpH-J"' 
Jl«.      t« 


«D-a««    (OT  Jl««    I* 


k\  .'"•w  It  >• 


•r-j»«  '»• 


'.-''.^^  or   4(TMurs  o«    *44it*«w  M.4.f»*vA 

',-      ■      ..■      ««««lf     •)tf  I'-J^I'L     ►•0U4  lit  If  let. 
4'.-i*«      tit  Jl««      14 


•  -     -i.4'i.4    l-»5«r4«<i   t»    4m.   **^4al4.|TI(< 

•  tr'S     O*      '1*1*      4.*.      '??»<.•'     .'4l4*4ff*k      14      4     ^M<(. 
#•'      -"^^  (■.^•t,,     l)»      c<44r<l-«44      f-4|4     4»»t*f      J>      f— - 

,  .    t.^r    4    t|«i*.   aut    (ILL    <I4. 

4--J44     ;«1  WiV*     l> 


««.UTt> 


cau«Tt*i 

.,..[rM'-*.  .•'""  *■-■■  ■>'*"  -' """  -«'ic.t 


^•riTr     X4MU4L. 

4.i*nT|CH#<lC4, 

4e>a««  MS 


TMt  L»»o«4T0i«»  pntr»«*iiOM  or 


4>|U    »»«  -  !  .  •     . 


•r'O"! 

,,.,.,_.    ^   ^.■<'.-4.,>  »  ■.4.-.ts:    4  --i    "4  t. 

^l»*    02 J  .  1«.     4L 

—  4"i.«     0'      'xl        -«1L  :»eC'10'.4^     440TUN 

4»-IM     5»«  -I«.     - 


.f4i-»    •■•!    -4.  : -'t^ii'i.  I"    -»    -i"'!    ''»- 

I     .        ,..,     .^        -,      •_;4".M      '-f  4-4-  '..^S     .J"- 

,     f     ,  ■  ■-   -»•.'•■  ;^ . 
4:^IM   i»« 


•0U4LITT    CONTROL 

ICTIVt     1N»I^CT1C«.    ON    PH(Ol««lZtD    XACxlNt     TOOLS. 
4P.1M    TO*  tiv    a» 

•Hf     '04.Cf»TL.4L     r«4P.t»0»4    rO«    JH«UL4T1»«    »•" 
,«.',l     J'i't"     1"<     Tt4»s     04     4    OUtUC     T4»«    XCTtOBK 
•>.«->U&'-    •"K"     T44kS4CT  ION*    rtCi. 
4&-1U    MO  -'••     i» 

4S      lN»l-tCTWN     4XlTll»e      1"     SOCUClUfi      IHtOOT. 

40-tM  Ml  ;i*.    >o 

^»»04tj<«IiMC     4t»t4.f">.'>'     C»     4     SlfcOct     '4KT 

,.    ..,,   »mjri.cc   or   »t»t"44.  «04iTo«to  »4«ts. 

4C>-IM    »0T  '-I"      1» 


.» 


•  .i»    ni'»(.  c»n.J*iM.i  lo»-,-'-   ... 

4 -- i  44      * .♦  Wt*.      |4 


.it4*'«     t.MUVCkllWt      •<  4„      Wlt«. 


4~-i44    *ao 


>.     .4 


-«,44'l.     T  .  "  .         •••«  .  .-1  '44. 


i,IV.     2* 


4P-1M    •»! 


4>14«    "CJ 


■  •     :'44-     Pf4t0*«>ti. 


^4,         ^4    JVF«I     *   <       "t   * 


„       ,^       ..;      s      ■>      •-[       ;-.•!•.   .r»      •-(        '■»      ^'»- 
'S...I  .IS'--..!-        • 


f  .     .4 


LK    0»:»104    401. ..» 


-s     -..I      1HM4VU1     4N,      ».*     ..14- 


4^144    ^>«C 


«*.l€    -.!X*Tm 


-^  4~-    . 4. 1  »••';:«   -'   *■•  t.4CT«0N!c 


»'XL     CtLL* 

'■I.C:'4J.   t      .'•»£.  '  .^.      .   I    «.4ll     ^/«      VXUH.!.      04|U4.'> 

afv.I««    »T«  :  <.       T 


,,.     .     '^        t,       ..         !•  »l»I  lJ*T|o«i»     lMJlC*<tT 

.,-,.,1-    ^    •    -t.i»4ilf>.    j«    T 1 »»»,»»;«  «<i    r|>4 


<4'.«>*T>L44. 
4S-J44     '.5 


lilo     I) 


•  '^4*11  .  . 

-•144- 


»»      4t«44- 


-J44      ;>•  ^14.     .» 


-I     •  : «'    -*.■' 


4(VJ*«     «>« 


•ft  l»|T4'  1341 


'•■    .NS*L  *4'.r  4. 

4e-ia«  40T 


4»«(M<l«4T|aM 

■  ,   .1  -  .    ,n 
40-tM     TM 

4*«<ttuac 


'  ,>.4l.t>0<»t     14    >4Lr     '(4SIK.F 


'|>i'.  UlfltfUTIx  .   14  UL4r*«L 


,  \  .       *  ...    4  '  44  .  ' 


-.■  .  '  4  1  '.C  1  "  '  ■»  .  S  •  *  - 
•  •-  ■  .(.  '  4NC  .  i4^'  '  - 
4P-IS0    »7T 


ftr^.^\       >4      "j4r.^-44-. 

40-«««    >M  .1  I 


thT    •«.h*v1j"    r4    M'Kt    C»    vufuli    14    t*,,^". 
>Ht.*C    •.•lualTt    9»    tr*4lrt    IS    »0«f*N(0    •'    JUC- 
'•4T«-l.|4l     0''H4"Ir     •*|3«iril*-        44».4»TkrlC    •€"•• 

»!„•  r*    I'*   ixiiii4»|j"  44ni»«-'i-«   ;i4f"i<t>- 

♦  ».v^.       sl.T.tM.1.'    40.44     I..    4    *4u04A.TIC«    'atlLI'" 
.     -•    .•     ^»    Sr-i'fcCl'W.    'lC>*IOUt.%. 

4--144   •>>  at».  •• 


.    >. '  I"-.  l".«|.<i.«i'«.  •€  4«>Mii    »  in    rf»i   '4.jo^ 
-.    »,....,^i-    iTT»«4f    rj»i. 
an-lM   ID  -  I.  ■      • 


't  .T   4i'4.i>'^    »sr'«   t>i  r«v4AX'   »*«,»Su««   •tSKv.S' 

►  >rI.L«     4.C      »l"»l». 

•  P-IM    »T»  Jl».    <• 


•     •....        •        4        -  ,.,  1     .    . 

•o-i*a   3>j  Jt».      • 


.    »i»T   r»  e«»t   C«t.l    <i 

•  ~-i44     .iS  wir*    4*. 


•  ••<»Otl4 

•  40CrLul*'%.S     Of      tN*      *r<IUi     as. 
4f..|4»«      INCt.UUCi  444.»      44«44C«     4  St. 

4m|#    TO     |SC*'Sr*>I4L     •l%t4«L..(     •^■4*'- 
f4^r44CM    4.K*      it4f  I.  J»"t-iTl     F|*.4J.^     -4 
Tf«TlLl*      AN"     C4.0T..1N%     f'.i      kK.».«4      ' 
"4«I-.fSl      4V>      TtiTltf      4V<     >.».lt-.S         »     i 

»-      •  4.  r  4  .L  • 
4*-i4'4ii  wl4.«>» 


•t.M      « 

«  I  4^   4  . 


t   |4i    'I  •'4' 


4^-Jft«    ait 


•am     tCNt»4"l«t 


4^»  ^ : :  a '  1  o^i . 


*A«    .*l«4i'    a>.*4.»lr«i 

»:.4'!>-      '«      4      -.,«-t..f4*.      4n:T„4      >P1. 
••    .^-f.     •-     ■t4S     -L     l^LC'"     »^     a"-.^     ^'4     tM..*.. 

4N'JM    0*4  014.     'O 


•U.M    «00u».a'!0« 
•'-r  ,4-4',.. f  . 


PK>- BAD 

KUMCOIZCO   >llCI»0»»»t    OU^LIIIN*    Tu«£».      ^OOUC- 
TION    IMlNffKIN*    I44SUKCS    MOO**". 
ktl-t—   M*  O'V'      • 

MUOM  (CH«  *ac*i 
tmeturr 

TtCHNlyUf    fO»     T«C     TMtO«tTlC»L    Dt TtO"  1>"T  1 01 
Of     THf     ••U»»    CKOSJ-StCTIOI.    CF     4I»Ch4FT     4410 
I«!4SlLl.S    "IT"    Twr     fl«0«»BLa.    *CCJ«*CT     flTflN    4 
raCTOH    Of    2    0"    3.     Of    BtT.ttK     3     4MC    S    OtClUfcLS. 
*e>XM    »TT  01".       * 


••ADUI    (CHO   MI*S 
TtST    FMItlTItS 

•  4D**    CHOSS    StCTIOK    «C*iO«t4.eNT     TtCHNlOOCSi 

<L»4aM  »io  i/iv.    * 


•#U»><TIT4Tl»i     4>lAi.TSII 

--r«ICaL    anaiMlS    Of    »    typii.*^    t,-«-4    l»THO- 
aC^lM    T««  LIV.        5 

40v^aNTa>   ■•CCHANICS 

L^l'JIJ"     ►LNTlJt.J"    P»00>.t". 

ao-ht  •••  :i..    1". 

4    s-v..,'     ^'     c'-PuTaIlu.s4L    a.PtCIS    of    TMl    SOLl/- 
.•s    Of     l^<    [3..a'i:NS    or    K4TMCX4TIC4L    fHTSKS. 
-rIl.aT.v,N    "f     a    >f    B4S1C    f4«T14L    0  If  f  CMNT  141. 
r:-aMON   or    pa^'ir^K    »tCHANlcs. 
ar^lM  »3»  S-'".   '' 

a-T«4Ll!vt     »0PCt4     »tT«l.t»-    lON«    SaTuXAttO 
r.-.,N^     a'     S-O-T     riS'ANCrS.        T»i     4SSJ«fTI0«    Of 
.-KALL'     aUCITl.t     P04CCS     14    l^Sll.     TO    D€SC«I«     T« 
I  -.■o.^N-<aK    "t"    •aa.?    C1S^«SIC>.    aTHaC'Iox    »C- 
-,v(-    ^O-i.    .aTufartr    C-alhS    aT    DlJTaNCtS    SKALL 
..    ^^MPaaiS*^*.    4ITh    LtNU'". 
ao-lM    •>»  ul«.       • 


C«44.^»A1  I'N    u*     ''LO*    KAktlS'll     Sxlltw 

»A       4  *  .    ..  ^  , 

4.--I44     440  Jl«4     di 


4r-t  :  •"» 

-    »J»10%   »»C    COx'OiMIC^    Of     M4Llv    a-'i» 


pfK.n     IN    aN'aN^Ti'a, 


^.4,      t,.- 4^1,,,      .<f      P<H.'t   jNCi  lONAt      i-A4»11.0- 

•-    -.V    s-a    ...     <■..    K....O,at..t-ei  'a-.t^CA^TO- 

'•-•   4. -SI    -.-.•l^.L^■    p-L»«l»-4»'i>-f-'^4»i«i 

•4        ,--*.-.  44T   .at.  .  ._4»4  .       :-.*'.. 

•»^IM    SSA  r  I  . .       • 


•»«'IC.«IC» 

■-•-•La*.     A4.aL'SlS    Of    4    l.PlCaL    *-«-4    P»*0 

»-tt    444  uIO.  > 


MASM    (CHO    A*f*S 
TMT    l«THOO« 

TtCHNIttOf     fO«     TMt     TM€0.«niCAL    OtTt'OlNATlON 
Pf     TMf     »Al,*»    CKOS^-StCTlON    or     AI4CKAFT     »l«0 
XISSlLlS    •ITH    TMt     PHOBASLL    ACCdRACT     IITMIN    A 
fACTOH     Of     a     IW    3.     3*    »eT»tLN     S     AMtl    »    OLCIMLS. 
AO-IM   •TT  Ely.       t 

«AOA«    CROSS    SrCTION    -lAiofilKtXT     TtCH>llXUt$l 
A»-«M    3X0  -J".       ^ 

MMAM    JAHMIM* 

Aia 


COUMTtHMfASOOrS  TI«A^»P1TT1^,     SET    AK/4LT-12IVI 

A>«j     B4««4(.C     jA««t4  0HC-13VA-ITI     XflO  If  I C  A»  I QHS     TO 
aN/ALT-«b. 
A&-XM    T»0  0I».        6 

COUNTtt-XfASUXf  ?  T«aNS»lTTlS>.     SIT     AN/ Ac  T-J2  I  V  I 

441L     BA««Atet     JA»»t»  04C-I5V4-ITI.     HOO  1  f  IC  A  T  1  DNS 
T-     aN/ALT-6B. 
AB-XM    VkO  UIV.        6 


. IStA"     XO-^ANlCAl      STSTt«S. 

Olv.    »s 


\'4»It l" 

AC>->t«    JTl 

••OARTI     C<r»STALS 

INOUSTi-ia,.    P.fPaPCCNfSi    ►taSuPl.    VE-T    nlV 

'•i-Kii-ri    C4»s'a,    jNiii   C"i>"-iei/^   »NJ  "I«" 

4..,.C.     a..l.     vIBfaT'ON    C»»ST-i.    UMTS    C«c>»-l»l'^. 

>o-a*«  •>**  oiv.  4$ 


MIACA*    KCCCIVtRl 

Dt»tuo»^rNT   or    TCC^Niauts   ro«   otsIQNloit  haoar 

INTt«CtPT  S'iTL-S  ilT-  La««  CJNAPIC  a4»K.t 
rAPABlLlTlt'. 

«D>x*«  oj«  .,i».     e 


•MACAU  Ktceivc*s 

IIAOAK    BCACOHS 

INVtSTlSATlON    cr     PULSt     PtCtWtPS     l^    «AJAM 

•r AC  OSS. 

AD-XBT    «iX  ''■"•      " 


•OU  I  NOt.  I  NW. 
C04»T4 


MiACAa  •cccit'c** 

Il.-«-0.1>.OclN^     CCP<eLl«ti.        •IACTI04.S  »I"Ot.*T>0* 
,••..     a».YU4.^.,5     -^L     »«     MB...         1"     SPtCTRA.     PA<.»I€TIC  |  NVl  ST  1 6«  T  I  ON     rr     P..L5E     XLCElvESi     14    KAOAR 

4     S-tPTlblL'TILS     «•-"     UECI-HPCSITION    PC14TS    •€«€  pfaCJNi. 

»ra4    PE.'.  AO-XIT    •Xa  '-l*.        * 

AO-XU    ♦»!  .1..       " 


•  AC  A* 
A»«0 


[•ICt 


UiriCS     INVEIT  ISal  insi    OF    THAS 


4ar.A4     4N' 
AO-JXT    »1» 


•  ACAll 

T*AINI»^ 

T-t    4tta-l'J"    BtT.EtN    PALaP    JETECTION    Ai«o    THE 
rPbC«vEP'S     'ONCtPT     '^4     a     T4P.jt^. 

ao-lM   *••  ^""    '' 


MIAOU    •trLICTtONS 
AIRCRATT 

TtC"NH*..C     fo"     The      TMfj.>lllC4L     Ut  TE '»  I '"4T  I  ON 
Cf     Trff     04L44     CPO!«-«tCTION    CF     41PC4*F'     4Ni; 
.'T'.MLES     41''..    TMf     ppcioaPLt     aCCUfcaCT     llTMl..     a 

rac'o*  Of    I   OP   3.    ;p   iitT«ttK    '   ant   ^   ctCISttS. 

•0-XM    »7T  0I«.       6 


•MACA*    •CFLCCTO** 


pkACAA    BCtCOMS 
alP    S»*ID 


-tM-.N    ANw    ..Ivr^OP-lNT     0»      'HI     v,4..«.»AL    A »  1  A  T  1 0« 
•'•asS'^CNOlP. 
AO-l**    S3*  -'-•     '* 


SCaTTt4I"<.    Of    f  uEC"<0"4l.Nt' IC    pa^fS    BT    AN 
faToN   lFns. 
Ae-X*«    3»0  "1«.       • 


•MAOA*     SICMALt 
DeTlCTIO* 


-,s  CFPlalN  STtaTtGltS  •Jf  Sl.Na^  UtltCIlO" 
L'SlNt,  CLIt-P".  CPCSSCOPHfLATOP  (  5  I  NulE  J  I  "NAL 
•lit  I  . 

AB-XM  oat  LI».     e 

••ACAP    •CfCOMS 

AIPBOMC  ••AeM    TAKMTt 

,1410..    fNL  ..l.r.r^f-LNT    o.     tm    <.tNtPAL    A.1AT10«        •"OCCL    TESTS 

TP.ssPuMtP.  PAOAP    Cfil     StCIION    -E4S0SEXENT     TECXNlUOCSl 

AB-i**  »»  -'••   '*  *e-xs«  »»o  -"•     " 


MAOAP    BCPCOM* 
L    BAN* 

TtJliN     ANC     UtVf..OP-lNT     or      T -C      «.NC"*1.     A.lATIOt. 

TAassPONOtP.  J 

AD-at*   »>♦  Elv.    H 


•«AOM    TADWTI 
$I>«J«.AT!0»l 

THf     PIL4T10N     PtT»CEN     «AOAB     dETECTICP     *><0     TMt 
CPStPVCP'S    CONCEPT    Of    a    TaKOET. 
AB-XB*   ""O  CI».    i3 


•  ACA*     BtPCONt 

*AOA«    RCCtlVt** 

INVtS'  1««'10»"     !"F     PocSl     "tCtWEPS     IN    PtJAP 

pr4ca4.s. 

A»-X»T    ♦tl  .,1V.       « 


••AOA*    OUPL[IC»* 

-tc*o««vr  Lufintp  sphchin.  «<ech.AM»<«*. 

^    .  awr. 

A»-aB«  •«•  ""•     •    , 


MIAOMI    TRACK  IN* 

INVESTIiATION     Of     IPPPOVlt    Cp     TtCMPi  I  jUtS. 

A^aM  T»J  ""'•     * 


MIAOAII    T*A«l»»ITTt«l 
■AOA*    JANHIM* 

CfKINTt«t*A»o«<fS    TRANS"1TM»»    S€T     AN/ALt-^J(VI 
4NC     BAP'At*     JAWfA     0«C-H»»-l'l.     «o0  If  1C4T  1  OUS 

▼  r    as/Ai.T-*P. 

A»-aB*    ••0  ulv.       » 


t*Tt« 

f»»l.t'l   »•    L«»t"     lOCIO     »»«'l     <«.vi.l»«     »»"'IC>.t 


■•    •'    lOO   "•    •«o    tJ    ""    •'    ioo    *•      "*    ''    '■*    "    ' 

",.1.1'     "•Tt»l«.. 


„     ,     *j^>«- 1  ^     * ' 


•«Acto*<r  Ivirr 


*fW|*«    lit  ^i<.    ^C 


M«ei*Tiwi  Wtctt 


»  '  .  -^  -      4  '  'I  '..    *  •  1   ^N. 


arrtcTioM 


»«tNTJ      >a«|>lST      ■•0I4TI0M      HijU««l       l«i»l.J*«C«      J» 
I»»«JI»»10«    0»     '>^     1.1't     »»■»••     •'     •«l"»v»- 


i«Ti«a  imiiw 


■«eto  ii*HA«.i 


*CW|»4     I  10  ...» 


■  i   V  *   I v« (  I^A. 


•  (VIM     •*> 


•  ^r     »>«f  W^  t     -•« 


•r-i»«    tji  • 


»  •<, :       V  ■  .MAC  i    »  '    ^  - 


>.<         ..••HI.TIC*. 


MArtOVaCKAW     'U't'I 


.  ;»r ,  ' !  kNAi.   f  u't«». 


■  AC  1 9    III 

•  »-,\'_t«      "V^t       V''^4»\      •*       .•■1      " 


MAS  10    '•ANaxKlIM 
tO-iM    1 02 


•  ACIO     f4«C> 


-    '-t    '  .  't  •■■  .  *.    -I  > 


''  •  f  :   •  •■  .  ^    ■  '  *       ■  ■■      '  "'      *"fVL».<l       JN      ••v«»-W4U»l  1  AN 

•  ^   .   \.    . 

Ar^-|»«     t^*  .   ■  .   .  B 

MiAr  I  j««f aucx'  »<>•»■ 

•  p-i*a    1  JO  . .      • 

•«Ar  ;  ^'■f  »j««C'    i^tc**i^   Ai*A4iTff«a 


•'    k^-^t    -I         Atf 


diatk 


lO 


Ae-is«  ui 


crrtCTS  «#    io«iUI»«  •auUtij*   om   t«4   •|i>C'«'»- 
iiTa«   IV   ■A'MAi.ii    •«a»<ac^o«ua4.    aw    ia<ux>«- 

l*-Ai.     C0'VtIU**Ot    A»    ••O'lC^l*!     3«     '»*»*^twIIC 
AtlDTI     >«AI»«T     AAOlATia*      .  1j»>«  t  i      :>tfk.i<«f     J» 
rf»'%VJ<lf      TO     i.Om      Lf*fL»      ■»*      •A-'A      AkCl     »A|»      Ntj'«JN 
|»I«AU|4»  lOfl      0*      THf      ^|»t      VA4      :•      kNiNA^k. 

tat  .1..   i« 


mt 


lATIO 


3(VfL(rf*'WtT     AMC     'A««ICaT|3n     V     «0*»-JCftr«uC^I 't 
ftCl'K      ^A»1Tt      >tAtull|IMi      C*,l»««'>'      f"^\.JTl'M 

■  AuiATiok   r'cwiaut. 

Mvaa*  TTi  -  I « .    Jc 


HtNT^      yg      TAO 


•Ada   tA<t( 

A'>aa«*MC>IC    WAC'IM 

»»^  •  ;  -     Ai  »  ■  »  c  •  ;    ■•      v»     A  A  r  :  ,     ■  »  ■ 
"•r    AfrAA^*:--.    .aa'aHlCi    ■ -"    •- 

AO-JM    1««  iilf       • 


IIAOIO      lAXt 

•♦'LCC'IO* 

f't»k     :\    ►■•'kts' 
AO-IM    tj* 


.-.  -^t  k 

••t   1   •    I    A 


r^      '•«*«  I  . 


AS-IM     ?>0 

•«AC  I  J«*A^*-T 

A  •  --  A*  ■■   ' 

A^-]tA     •  i  i 
MIAT  :  JA<'I>i 


.  .1    •!  k-  ;■«.  '0"  ■«' 

>    )  *•  *     »f  k^  'IIAmT     A<«3 
.Ak-    ^l  .  .     'llll»«. 


'•k'      AfA^.'k        >A       AS      ;,*AAnCO     »<0«liJA« 

•A-     ;.■•«''«        A,        "S  ^        •,       A^V.DOJ       '11' 

•■       .i..r-'       A- A    a;--    a    1-.    o(««t(    'IIjLO 

«      's      ^.'.      A.).      A.^.      AS(      A.k     ^iCAOAi 
l(A,-S^      ',  I'rA-;*^      AAMAAICI      MAI^UITI' 

itn.       A 


s>j«A«   rxraaAL   r«it>ia«  XAtuat 
t^aa*  CM  -IK-     < 


mCATioa  ariTias 

:HA«ACTt»ur  ic»   If    •oi«T.»o-»<Di«'    ■•o»g»^«<t«: 

'•OVAOAriOH    AaO     »r'I»«    CI>A»I3««A'  I  J»t. 

A^aM  ai>  ^  I « •     ' 


■  A0I9    lAXt 
•<A"t«I*« 

^A' A-  Sc  A 

-  ■  A't-    t ; •-    t 

AO-tCT      VAC 


tA      ^-.i.C<* 


•  -     .  s.t  k'  ;  A 

;  "At    »■     *  AA   ,   " 


»  '  (       I  k-SJ*   k 
,  I   »      A  k  %^^- 


A^*«OAl*tAri   CAL:i>CAr  [OM   o#    i*« 

rA^ACITT      ur     «AOI"      CMAAIAICWA      »-AAllA« 

A^M*    *M  ->  I  •  '       ^ 


'•A»»  K 

■  aaaCO*    vaaai 


•  AOIOAC'Wt     l»0'0»tt 

'•At       Al   ^A*   ;    ^AAl*-   '  A        j0       »   I   ^   "<  A  K  A 


AH-IAA     AAA 

••AC  Ii>A«rI>l 
QfllAii 

A>       «     k    .    ^         ,»        k»' 
'A       ■     -Af        A  A  k(    "        AAAP    ' 

AC>-i*«   tia 

AAACI  JtOAOf  > 


•-'AkAI-AS'A        •«•  ...       A  A'lA. 

"'Ak      AIM,       aAha-        '^       -:k-       \*t.. 

AfW|«4    OJO  -I«.     ko 


A^     A.wlC»f'f»     »0«     014     1" 
,«  A^(  A      A  I  A      t  |PaC»< 


AtO>-»'1sA*.    tlW 
AS      »CO.,»»lC4t      tl* 


■  s ,    )«%r  A  •  A  * :  ^k 

*    .Nt-Msl  I  '  1  *t     ' 
ACS-IM      AAA 


.       AAaC      l««i»Al|- 

>N    k-  k    tiA  r  i  A  ; 

t  A       A  «C  S  *   A  .■•'., 

'  ;  »  :  ^     '  '     JA    »A  ;  A 


AS   •  [    •    S   A  t    >         ." 

"'  t  -aAaA^.       JAT  r  ks 


-s:  jij«  ii 


•<IVaai«A«I    ••fJICtlOAAA  'OA     >!>*<.<     'AOOOt***' 

tr     C  OaAMIjAa  1  C  A  T  I  OM     1.1>M(I     AMk^  '  3*     Myi*As     s  I  •<A  1      I  I 
'AAOtA. 

A»Aa«a  iM  ■>'•>•  * 


•  AulO  kIa      lacacAMO  AovkA-AAAAOL  >«a  cA'Aait.i" 
AA<o    li^aumn  •TAati.IT>   tiiN  aii^vc'   'a   tiiwa- 

ATjMC  Ut>    KACACT  llATian. 


A      koAVt'       J*      SCAH.f  »  'A  >(.  '   :  .1        '!k'.s«j      •   J"      "Al  '  A^ 
»  AoA  ;  -  A  '  :  JA.      ASi^      -A      '^  ^OAl  >«.  e  S  '      ^  ««   '  A  A  s  '      A  s<. 
•A^  •  ^'iAAA'"!  •     -€*•--'     :»     A. AS-     f  I  _      •tk';''A. 
A»-tM    «k  1  QW.     IT 


Dt». 


A      \'  *J' 
■Af  '  As  I      A  !  '" 

A»-a*«  T*T 


laL>AAM%A       kA^AAA* 


A A-Asok.  : 

A  A„0:«At   k  . 

A»-i*«  <ai  CIA'     ■ 

AA INCAO^t 

f   .  As      A  '   ;  ''s      j#       Aa:s      Af^lsslST      A  sA<  NkJL  A  '  i  J** 
aam,.         ^o^'ss    aa's     ;jA,r;i;A,ki        ks<Ar  As'A  aT  li 

A    :    ;»iec    -  i"»'-'^_  It '-'-"'Us  AM  i    Ti-itTiA 

^    '.    1  ^'Aa*         -    :"-»,    "Af  A^   . 

A«-a«T    •!'  ^K.     lA 


•  A|N    ■lPfL«a««T     »0«I«JL»'10AII        «CI0I»UO    01- 
i«t»tlCI1'««'«»»II-»»«'     »lLlCO«t-TI     C<»04.Tl.*«i" 
,e^f»0«OA>    »«0    POl.TAcu"!'"""    0««A«>01UO«A>»«. 
A^|«T    •!•  O"'     '* 


AA'WIAU*     OI»'»I»UT  10A.J      A'      AlAAil.      f\.0»lOt. 
A^ta*    •»>  OK-        2 


XAls  JA^W*'      ^T      *      AAPAAAtN-sOAO*^     '0*      T  »*     •*  • 
:->^im    ^  I^M-'-Al  IfcA-'     »ACAI'ZL». 
A».|U    0»J  -'•■     " 


HH     t4»T»     C 

AA'IAIAI.^      »0A      sA»l«      A»A-V.  ICAl  lOAli.  »«t.r  A«  4  T  1  0<1 

AX.      .MA«4I.Tr«UA'10Al      l>»      OrTlKlitn      iOClJ      i'ATI 
A»'rA:At.ki      PAM.0      AAlAAAlL'      0*«     O^CAN  I  C      A»« 
,».,si«'.41I'     COAa^iVjaaCJ.        AiOOAIs/"    ITBILACITO- 

,'l'AA|        AA4       iAN'Mf 1 1210. 

A»>IM    no  =!»■        * 


DtllV)    0»    •    »*>OCK    TU»e    rACIClTT    TO   »T>JOt    •*• 

4IA0    >Hlt«H*»l    AP»«0«I»ATIN«    »OC«T    ClUkMW    »« 
•AOiJU     COAOITIONI. 

A0>aM  tai  oi**     • 


«lC«0«A»t    TlCM*IOk«»    FU«    '"t     l«ytSTl«*T10«l 
0»     »4Tt     C0«JT4*<TJ     4J»0CI»Tlt;    "ITH    VOk-UKt    AK) 
SlX'ACt    AICOIWIN4T10NI. 

A0>Aa*«  aTi  oi».  »» 


ccaaoiMS  ocvlcu 

0»NT  I  »T»T 

A     «T»OC    '0«     «tC0«01»«    0€FO«MAT10«     1»    a<»J»l.t 
«OCt»lI>.»    1^    OtsTjAl    «4tt>.       »»0»TaaO00nTiCJ. 

40-aM  »a«  oi"-   " 


•MCMOOM    irt^tM 

A    JTlTt"    »0»    »fCO««DI>««    MOAASXTIC    HtLD 
V4M4TI0I.S     I"     TMf     0.1     TO     10    C»i    AAHOt. 
A»>aM   OAT  OK-       * 


CONOUCTlVtrT.       I»»0«T»l«t   OF    TMt   OCMAVlM   Of 
ELASTIC    tUT»ICt»    OkWIM   HIOH   TH»M»TU«t 
tXPOtUMA 

■t>  oiv.  i« 


MCnUCTOVT  lUTtRIM.* 
tXTinitlOM 

C0)»AIII»O«<    or    «I«H    €NCB«T     ««Tt 
•  ITH    COHVINTIOMAL    C«T«UHO»«. 

A^aoo  01*  OIV'  >* 


HCTAk    tXTKUSION 


I4«tn   tLtn 


mti 


-A-lAlAt'      '0*      sA»C«      A»»-1.ICAI  lOAli.  »«CPA«4TI0<1 

..^      s.AAAC""U»'!  J"   0'    >-'i-iiir   »oi.Is,   itati 

•  ••(AlAck'      AAMC      AAlXAMli.!      OA.      I)A4AIa|C      A<« 
-f  AsDAliA"'!''      C0AA»PJAAH. 
l-l'A't      AAS      1>sTm»J1J1; 

•»a|M  no 


NtOC'AlUA"     ITHTk-AClTO- 


fCTIFIC«l 

AKOOUCTlOAi    l««ClN€t»I»«»    "lAJkMC    fO«    OlOOtl. 
A-ll."     *OCT4»f.     llLlCOK    "tCTlfllA     ST4CH.        UtilG-o 
•  awj»aCTu«1     0»     lA-'k-lJ-     »•*     TllTINfcA 
4D-a*«    JTt  01*.        T 


•t    tAUI 


:  sk • Ae • 

A'     A  V*  A  . 


-li  — ;iNS:"    «» 


kA»Ast      -.«-lk'A»      if      lAPt-^lAlSl  4a»JAA»TlOA. 

■^   ,Iii:^s   -A'lA.,^^   AAO-   »c.i.-'iON    :».   -"'    »■«   "f 

«     sAA^tAt      C-iA      .AAt^t-      An>OABATtS 
SA      ■  ^  -  t..^A..A  , 

•»-IM   IX)  u  :.  •    .  A 


•MCTinC"! 

tfLlCOM 

OtrtLL.«A€>.T      or      A      HliA.     tU^AlAT.      "  I  fc»<     y0k.T4« 

mslCOA.     Cs>A*'AI>.Lr'"     AtCTl'ltA. 

4»-a««  i»i  ^"'-     • 

MH-ewTUT  4t««oeYi»A«ie» 

•  0T4T10*     TllAPf«4TU«l    «.AlU»t«tNT»A 
4^aM    »T»  OIV.     >0 


rcsi'A^'  1  ">s 


«(A(T|W>     ■  iXTld 

..,      -,SC      l.A'l"S      ^'       jVt--Ass      AfAs';.*     «4Tt5 

,s.    >,A-i    .rsx)"t<    IS    »»k    -:a'    «ik. 

AO>IM    TU  .  1«  .     .5 


MtU'9*    COM* 

AAAA>tI«I^      »'^C'      O*      nl»lC'      S0A.»1«S1J" 

Ar,'--"   "jv'o    »»i't"».      ta«a»ij..ic    »oaa" 

-^SV(  A'f •  . 

•  0-IM    »A0  ''I'-        ' 


tUhC'V    »|l«TICt 

AAAA-t'A'C      kV      -#      ■    1-lCT      sJA«Vl«S10« 
A..:.>A     PO»fA     J'5'L-k.        'mCA-I.A.IC     l»C«t« 
-  ..(ATfs  . 

A^-I•«  »A0  s ' • .     ' 

•a»c'o«  T.<a«» 

..A..M.'A's   i^  <■'    ■>•   ri-ii'   .o«..f<»:-> 

AAA--*      l-VArA      kM'l-l.  ■-«»-:^>.IC      ACAlA 

-*A..[  A»f  A   . 

A^i*«     »A0  ""'•  ' 


■UCla*    AACxlWi 

auci'oa"    IIWAAki 

•I.klel        "■       ^'       '•4«»»0.>"1'A«      *CICt       ilAAAAsk       I-- 
.-      .      ,^.»     ,      I'AA.r      'O-      -As-I-Al      AfCO(i"|MO«. 
A»-IU      l«>  .!«.  > 


•LIVASIS 

•-«      -^t•lsS*<-•<«>'      5»       A     AlAllSA     HACxIS*     'J"      '  "< 
».   .SI.. 
AO-IM     1»J  -  !•■     !<■ 


(Al     AAAIiacO 

•■A«      AlsA-l.t       l.»0«'4»Cl.      0*      »Kt      «lCAA»lLl'lt»- 
■••fk     Jt      >lAt.      'T      -'-!•      •-»»4-lTl«»      IS      »      aUls. 

AAl      :-,-M^-l~.      f      I.A-ISI-.4     THll.     l»Hs'      OA.     T-C 

►A^flAdi.lK       '-A'       A      JlAlS      lll€       AISS       '  \  >•  • 

4^IA<    l»>  "'«•     " 


tAIOAlV* 

i»»icTi»ti«»a 

X'A'ctC      CJ'AtlATjAs      A «»"«  ACAA      l«»VCAt»      "« 
AA'^Af       --»        T~t       k»5'C-      CJAA^vilt.       j'       '•'«        I"<0I»1l)^As 
ISC      •-*      'UOVi'      C"sCf»'».       AA<      -l'"Ok.i      '"»'      AA^'H 
'•i     BAkU      CAAAAUI'lll      ''J      -1»      »«'>«^IKJ. 

»»-l»«    MS  s  !»•    1» 


••aCMVIIUTiaM    MIACTIOHO 

•A'As-'l'      WA'A.f      AICOA^IHATIOA.      IK     AOV/NCAA 
sA'tA     »AL,fl;lk      or      '-t      >Al.AN«  •-»••••      "'l-  '  "» 

•*••     AlslAir      sA/l       •:      W"'Asl      AICOAAOISATIOAA      1« 
•"AfASJSlC      Ass)*. 

>»-IM    014  -"•       ' 


«<u_r«T»»  vtHictxa 

C4T4LT11C      iUA'ACl      «tCOA«I>«»Tl<»      IN     HOUNOAA" 
LATfA     PAO»lLtJ     or      TMt     F  AL***. «- »»»>«     TT^l.         T*. 
HfAT     AlLtAS-     OS*      TJ     SU«r4l.l     « C0«»  1 N4  T  1  OX     1» 

.-vpfA^OSlC     'lOA. 

40-1M  oaA  s,iv.     •> 


CFUICTtO* 

TIC     Cs/A»tTlD     rAlOOfNCT     4A.1.,     4N<iUk.4«    0I»T«1»U- 
T!„s     3f     TmC     N0«"4l     -cots     o»     »1»«4T10».     IX 
»fC'4NOUk.AA     AOOKJ. 


*0-at«  a*« 


Ll« 


<«trvicTo««T«« 

-|C«0»4vr    -lASuAt-CNTi    or    »«OJtCTlLt    «!•«- 

»«'1CS  ilTHll.  sAtVCMlA  SAHAtLl. 


A»-aM  vi} 


ini4CTio« 


ON   THk.   CI  ixA'Ci-OOT   or   i.«ou«.o-e»ito  aaoio   oyCTS 

•  Ns.      A»»0<.1«'IC     FA-INi     HtftlOAJ. 

Ao-a**  a«j  "'»•     • 

V:4TTIS1SU     0»      f^fCT«0"»&M.'IC     »4»IS     »t     4A.  , 

r*T-jN  i.iA.». 

*»-a««  >»o  ki"-     • 


irAACTOaT     COATINOi 
MfAT    AtlllTAMT     »0(.TI«C«» 

50"1A      ^Oc'-AIAJ.  »1<JP4«ATWK     Of      BOXOX     iAStO 

►  ~^r«f«J     STABi.(     "     lOOO     F.        $Cli*1i.1TIU'     C04TIX* 
ANu      w»*»lNATA      4P*L  IsAT  IUA*S. 

4E>-aM    »TA  tl*-     '• 


tni4eTo«»T  co<TiMi 

■  OC«|T    lAOTO*    NOZILti 

•  tAO(.tTIC     AtF'ACT&AT     paaTOIALS    f  0«    »Ok.IU-ri*l. 
•  t-C<CT     "CT0»     4P»LIC«T10Ail.        »4»«IC4TI0a.     TEC"- 
►  iJJtS     4>At>    "ITLIO-IN4T10N    u»     PAOPfATY    Ol''l'«0t'<t 
,,»j,     5TNTHfIC     COSuITlONl.         ISfOAKATICN    CO»«CIAN- 
ISs,    «tr«4CTr>"'     »4Tt»|4L»     4>At      »4PO«    OC'OilTlOX 

t(>-a*«  a«T  iJiT-  iT 


AatnACTo*T  cOATiNOf 

TUMOSTIN 

VAAOA    UCPOSl'ICN    o»     TuiAMTtl.    4X1;    t»»lCT»    0» 
»AX!IS     .aa'ABlHi     •     *»POiA-lt»OiIttO    C«    iKOOT  — 

AiArACt"     i<.'«4T»AT»i     OIL,     XuT     S»0«     S4TIi»4CTJ«T 
r-.<l|N<i.  AAjiA.'!      J'      •      V4>-0»-0€.POSlTtC     OA.     HO^HH. 

^  «rAcin   iirf«iiA4'fs   s«o»tu  «<CH4mC4L   «o<*)i««i 

♦AAlS      P1.4CI. 

A».aM    T»«  UI«.     J» 


mr«AtTO«»     HATlAIALt 
fOA^OlITt    B4TMI4L1 

AtAiTK     -4Tt«Us>     IN    H.fcA.     Tl«Pt.R4TU«    tN»I«0»- 
»fN'.        IfUCTlVfHf  J»    or    ««.f»ACT0«T     FILl.t« 
A»4't"»    »0«     AIOOCTION    OF     tNO»IUN    AMO     TMtJWAJ. 
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'  -4  •  I  •  :  4v  . 

4?-j4«   »«j  . : ..    14 


••4V  4  1,4^        4  •■ 
»-"   1S4.      .    .••»    . 
"•  ••(    H  '    .    • 


•  -  4.      '   4      •(  •'   .1  V      ,4      4 

-S-  ^.   '       ••,M4t       »''l       t^'Cll* 


4t      4      4CW4.' 

•  .1       J«      •■< 


-"      •  t    >  *  .     ^4, 


.4.       44,  .•.^.'141  --I        -,%•        »       l'4»l.l        3* 

'4       4.\        't.*»-       '4  it        *   S       4      »^1I!J4.I 

^4        -4.      •  -*      --^4.  441       ;I-4M.SS      4  3*     4.*4t4 


4«<!f>t'i»IC     «€•<>••  I 

•  t*i.ie 


4  1      .•4WI       .4      •' 
4r4^\44-t       44\f44 

40-l*«     iOl 


•  r«l.t.lTt     vCMtCkl* 

••T*«na«tc«<.  WMntTonic* 


»4rCl.Ll"      J»»f4<4»»'. 

4^t«a   iM 


«TtU.ITI     VIMtCUl 
e«nHlMIC«T|S4l    ITtTtlia 

I'l't"      0»«*«ll4TI0«l      «J«       :   J»"ly«.  .   .   4  ■    ;   ^<l       ,,4 
"fOI,<«4-4».TlTuO«      »4rtLtl't      M'ttlN      •4:41      J* 

•*4rf*    T«A*rrc   c 04»-j44 1 c 4 •  t .*••  :i44r4i. 
»^«r»    *Xt  3|y.     II 


4     ]MC-«4*     Wf  LklTt-T!>-t4»I-     D4'4     ,  ,  ■<■     4-;:- 
U»t»      441     40*'t|<t      |4T(l.4.l'l      •••4»€0      4H«4f       'j      J«  •  4  I  » 
•      L*«««      *4l'rriin«      1414I      lHt«»»T      4,.t3«i»«      4      4t  j-X   '  !   '4, 

'I      '•«      »tHll"Ut4«      •OVCa      4Cl44,14t««lT. 


4i€rr»i'i»i^    4i»o«'i 

'    -•  >4l        '•IHC  \ 

'  '  ,  -•••04.  ~^*   . 

•  O-IM    Oil 


0I».     '. 


: .  • !     s    \''  . '  ".1,1    4N 

014.      >J 


4»<;f>i»inc   <(M4«cm 

-;«4r'^4''.*        J4       *44C4)       ^4.      4|k|44 
'444:f,        j*^'       4'       4»-»        ;  4  »•  4..^   4  •    '   ,N^   , 

4>-iM  3*''  ' :  • '    >- 


••CTfirrirlc    acMMKM 

'itaa*c4 

f4t.  U.OO'J"      *»1'f»l         l-»-1'l««^  4i      4«"IC4  4t 

''-■I      T#      ..1'4*44      4ir      4C1J«4^4       I'i'f-i. 

40>tM    M)  -w.     )< 


-•-  M    4  . 

4»-Jt*      ti* 


4»4        4N'  (  -•'*         i         4        »,        •f>:'.*4-iri  .4        4.^a 

r       *  '   4  S*         \44^4*i'^  '-«•"..  4       ••       4t        4NJ       »'40C4I 

•'  c       4  ••(  ••T.  •«  >     -    44-^  :    •. . 


•'»l''\      "'      Vrt44      44,     .4';:4       >4,      '(i4r4l4ffjCk 
'4S4        \t4^4».'i       4S^       44114      NL       Sf4^4STi.  4  4  J  I  4  '  1   '?4| 

'•'•    '\    yN    •-'^;"•_    ••    44  - '  :  t  ^    k4(     %^4»i44ucr. 
''\'s    4f4i    -4.4    4*    4«a;rN'    'I'^i-M^mi    tlT"   *•* 

4  •  •  -fj^   •     t     (         .  <4"r  4  4  :     ■«  . 
•»-t««   •>•  ;  •  .     .4 


'•f*-4t.      4l'»      '.  ■      S      •4^t"*:(»        *       4      i4  4|_44'* 

•     ^'     wi'-.A'.t.      1'      ■  ■  ,«tt         1.4     !•     "filsit     ^Ot'l^A." 

'■      f  :n       \--VjI.4'»-       4!4,      4'<        I        \f^A^       a400¥t       y  f  •*  ' 

-  '    ."      •l-4't4»'^r       4llI|'4-«'  J-'y      ft      4^1.      I4«* 

4  4  »      4  1'  . 

«P-1*«    OK)  ul<4     I* 


i-4'ijj4i    'ii'i    :■.   >tf.44(-4C.    suicj 

1      ,~4't:      4.41      »f4^1      *  -4      '.<      •-«■ 


,4^4<4(  . 
ie.|M    MM 


r         ;  M  4. 

.e-iM  »»♦ 


t0-IM     tM 


4*-l»»    •>■' 


•  41,  l»4CTul«I     0#     54»»lH'     »•*     Tf»TI>«,. 
40-t*«    JT»  OIV.        T 


•scovo  trlTtnt 


4 141  ;  ^  4'  : 

'    4  4 . :  ^  1 '  • 


•I  i' :  >.•   -»*    4 


•►.4W     ITIiOlli     4K0    ttOMOlOC    tlCM«4lOOt»    »0«     ''"t 
4-S»[i»    4NC    BISAffT     4LL0T»1        »"*l.L     «»LL'     CiFlLL**' 
•  •■^       JLT4kkO*'K      n^4JI»,«      I«4I.LUO<U. 

4r^-i»«  »JT  -!*•  i*  •»»«rTs' 


•4044    u»     INSTlTUTtS    or     nll.Mt«    LtAanlxS-     1"<»T«U- 

•r  iT  •»Nwr«fT'j«t    isencTtu  a'ticlc^i. 

*0-lM    Tl*  DIV.    1» 


'••I      '^       114.       "i'-t      '■•4t.4C». 


-^      l--i41J      -«>-44r      M4|.4'.Tt      •C«l 
»-4^  1!»>J>.4T«..      41..      ■4.44I      '0      ,.t4« 

*.4-.^•^^        4      4.y|v        ^44^        t>l-l44i.esT 


><^      H  4.     1-4.-      4')'l"l      '^      444I.I      4.«y      -t-Cx'4' 
4^t44M^i.  4      %lL-»4       l>4^..1(.4.4I|r^      -fT4^-ri*l4 

-^-4      4;*l        5*41-       ••*       Tllf^       »!•        :••*'  4j.L   1  S.4       '-< 

..r     -.i-4if    •-«    '•"111-    .-••4ci»   ;»    4   j'ttL 

.,^.       4N''       444^-!N'-         ;^»l-'.4w       4:4      ►-4  J  ^  S  J "  4  »  • 
40-l*«     0''4  -    I  •  •       '.  " 


,s»J»«4TtO>.    4rT4It«4L     i'STt"    r04l    tLlCTmC4L 

4.,^  iLti-'NO'ic   ••o^44iir»  or    iii4A.»'o«  »'«o  M'l- 

r-.n.KT'*     "4Tt«lIl.S.        4     C-0»OI«4n     lNOt«     Tr>»l 
4rS»t"      II     'J«t"     •►   IC>i      IS     4u»rT4*l.e     '0     •44W4L     410 
"4^-<l>4t     KT-^     i     "r     n4T4     4I0«»«€     »«0    «tr«lC»»L. 
4».l**    M*  Jl*'     '• 

Ilvt'T  1441  lus     -'     "CI     tl.lCt«u»,    tHlTTl.«». 
40-t*«    M*  ^l"       • 


4MKIC0400CTM1 
CIAWMaOI 

St  ••ICo»40l'I.T  INC      _l4*04«^il  44      4M40T4rtJ 

•  ^  (»L  I  0*4  4»-M*  .      .jSS4. 

tO-IM    CM  -'»•       • 


^^4(4     eOI»»*l'C4'IO«t     iTlTfKt 

.4.,      .<      .      ^.f  ■  I  •  .C      4-,'   ;4t     ^.-'      ^ 

MvaM  o«>  - ' '  •      * 


'      4*0      Tl S'- 
s5     S'l'f". 


>u*ico4«MCToas 

tLtCTHICW.    ««0«»T1II 


«!«4:c   •4>(> 
M  :%-u    ■ 

I  ■  .    .<      s  -•  •  " 

4e-iM   10  1 


•4     <     •     •!. 
4»-l*4    0)1 


Tft'T     or     C"'5'4LLl'«€     l>W[»rtCT104.J    U»0«    T.4t 
rn""K4L     ••O^tr^l'S     or     fct^K0440oCTIN»     liTt". 


S441HI4    140     4t.LCr     MUfi- 

AD-iM  laa  uiv>  46 

•KOOUCTIOH    TlCMMOUtJ    ►0«    •■  1  444.WU4L  1  T  t     iMt'T 
•rjloCS    rK""    KCrrACTO""     "tt«LS.        LiCPAHTKtNT    ^ 

rrrrwst   nerrACTorv  •4(T4lS  si  tET-40i.LiK4  •ko&^^n. 
40-aM    127  OIV.    17 

CBClr    K«'>P1KTI?3    or     54i.-"SN-5Z»     4NC    T»L-IJ'« 
TIT4NIJ"     SMTCT     4LLJ''S    fO«     T  I  I4t  S    UP     TO     H>O0    HOU«$i 
rrF-)ili4»T|0»l4     ^     Tf     1.04     41     T t"»t»«TUt<ti    k*    •01 

»"U   iioo  r. 

tO-tM    IM  ''I"-    1'' 

^TnuCTurJL    SlG4I'lC4«iCl.    Of    lXKTii.ITt. 
4D-2M    »»»  ■>'"•    l' 

4JI.LIM4    •»X4«CTt«S    F0«    "  I  <i>-     OU»I.ITr     4i4C     CAST 
T      -.iSTtN      SHr[T. 

AC-2t«    0«S  0I»'    4 6 


•4    }•     I    ..I    S        J4.        I   -4t        •uTt'* 


,1 '  :      '  4»'i    41  ^^ 

,»i :  4  ' ■*" . 

^14. 


■-r40.t-(1'      P-ll^^l^MIl       ^» 
"•-    ^   •  ^41   %  . 

4»-|M     111  Ul« 


•-^  J4L    '   :  '  4t.      ••?  ,  1  V  '  .      '- 

"••   .i-i-.'    ••4u»r4t;(S    ^» 

1*4     «     '    j4l    S  . 

4»-lt«     111  -'• 


*4:c3<«)uc'l"«   riL^S 
fac'404iic   ciacoi'i 


■4"',4  4-L.         '*.      4       -4'|414,        • 
r     ,.i<>*4L       *4rt444i.CrS      44t 
4^-IM     *Tl  -  ■  •  • 


;c.    ,<        I 


S»  4l4t  4ltOS. 


I  ^       4?  ^^       1^  I  >l 

f  Ct-*U4- 


I        ,4l4      4E....      ■•V>l>t 

•  •  :  ^  4^    *e  OL-s  K4c 


A»-2*«    OM 


•MliIC04«MCTaill 

•itzoeLecTKtc  trriet 

...,,04itx"L>.  1C4L   otsc'it-T  lo..   or    TMt   ritiO" 
•  'iisTi«i.   rmcT.      cotffUiiN's  'ox   suico*. 

444.     'rf«"«i4H'"    LI'rJMC     rllH    BC.404.    ASO    AH>tl<lC. 

•fi'tCTIvlLT. 

ACi-l»«  241  Jl»-  '» 


•MKicoMoucToai 

••OOiXTlO" 

f404isi"14>.   p«r444iui4ti»   Muu»    fo"   Jirrjsic 

Sf  M,')4.r>^)CT■^4l    utUCfS. 

A0-2M    Ta»  -!»•       " 


PKOCElStN* 

•OL'OLILMU"     JI4UCTUK4L     vOKPOWtIT     •«0«»A«, 
AB-2»*    TT«  oI».     ?6 


•tMCtrs 

TMCKMAL  ST*f»KS 

"1TNA11C     •ti-4VICil     ^r     PLaTIS    1J440EII     Trc««AL 
4THrss. 
AD-2M   *il  •''"•    4* 


••HeuTias 

ACCtrTAilLITT 

Tit      Hit.lT4HlLlTr      or      Tm     CS^HJL      IKI-rKiO* 
t>KE>n>4tNT4L     S'llL'L*    ru«     fAHlLltS.        4     4«-H0OH 
TfiT     RT     V«     i-Li'      ■f'4tN.      4N*^     CMlLO^tN* 

<D-2M  aa«  uiv-  '*> 


:  •  \    •-•     iilTl"S 

^  t  -I   S'  S      4-lt 

•  .      '  4       .I.»«t4      4-t4l 


4U"IC04«)UCT0<lt 

nAoiATio*  frrtcTi 

fcrfli    '^4     t4P'*aU»IC     TO    VACUO*    roM    LiJ***    PtHIX)S 
r-.       rj«<«:kCI4L      SU'C1>.      «4>ll411CK     DC?fCTO»». 

4CV-I*«    002  -!»•    '• 


L-'f4       I    t;'-*L4 

•4-      ••-.»%?. 


S     4  iL*     ••40TO- 

:^S4    jsi-^ii   4 


4U>IC94<OUCT0«S 

TMt«<40tLlCT«ICITT 

-IV     TT-^lH4Ti4L     Sf<ICu44tAJCTI>.<.    COP'OONUS    ro« 
T..t  4-40tLl.cT4  U    P'^Wir    N.L'iC'^AT  irn. 
A0-2*a    ASS  -!»•       ' 


•aHCLTtRS 

•  AOIOACTIVt    rA».L-0«T 

ILM'".!.  ••noirlCATIOHi  ANU  1»»2  CUST  aNAl  I » 1  S 
r-,  4  STANPAHOUr-  scales  0»  rALLOUT  S>4£LTf<S. 
A  SltLTm  c'Sl&ltr  TC  ACCkX"004TC  at  Lt»iT  101 
P'«SONi  F04  14  n»TS.  costs  «AHGt  F»OP  »w.»oo 
I'i  PSI  ftiOTtCTIC^  1  TO  tlntlOl  clO  'SI  PSOTtC- 
'I.Nl  OtPtWlN*,  fn  PA0TCCTI04I  ANO  COfrJPT 
rrsinct.       S»tCir KATIONS.    CCSTS.    ITC. 

AO-aM  *i*  ai».   iJ 


•r^ii«  !'• 


,    .,       4.:      «•••      4C,  14611.. T>       .l4..SfS      .'      '"AS- 
'■',••44       -VI-4      '"fl-At      4rS,S'A4Cf      I*  4S</'4t*t'4TS. 

4e-iM  »>i  -  "  •     • 


4»tN5ITIyITT 

4NA1.TSH      UT      T»»[      laPll      C4T..0K      XAT      IlJtJt 
fV4LJ4T14.<,     -tC-A.TCAL      4440     lltClHlCAU      »tW0>«"44<t. 
AC^-I**    T»S  -''••        " 


•tHIlLOlN* 

4S41.»ilS     Ur     TYPt      lOPll     C4TNj0t     K4T      tUOt 
rV4L04TII.I,     ••Le"A'   ICAL     AMD     tLtCTBICAL     P|i«r  0«'4A'4Ct  • 

AO-aM  T»s  ■iii'i     ' 


■•  .ri  .     ■4»A'4'     ("t:' 
4e-iM    »4T 


•i.  44  ;  i  4  •  1  V4« 
'4  ,  4l  N      SI.   i  M 


•••  jn  4  I  :f  s,    ;  N   •tF^.ic  - 

-4..,      "C4K1"     410     tL€C'"0* 
-       J  !■•    .^l      '4^\T4lS. 


.      'AH^t'Ctl*      SU4.r4tl. 
:  O*      '   :  •4..AYL  '       ••«C444w 
Is     .P'  IC  AL     ABS^-PP'  1  ^"^ 


4MPAII4TIOM 

4      STji.1      IT      44lll'i     (4>.44AM>i       SlPAPATJCiS      jr 

•fT4^.S      rllH      T  APT  44  I  C      ACIO. 

Aci-aM  ■'»■>  oi».     4 


•MOUCNCC    SI1TC>«S 

f«Soi-~lC     -4P40V     PPOCtSStS     4S>I     T>»     U4l8vJL'»tS$ 
•^r     %TaTIu44APT     ••CASJPli^ 
AP-2*«   «10  ^'■'-     " 


^      U4.44N  :   . 
4»-lM     174 


•-  :tA-*. '  :  -1    Lie  :  -f  I  ■  .  ■"• 
»■>    ,:'»..*€"     '4A»4;sT-i'S 

4C4-I»4     Oil  -  1  ■ 


NAII^  A'  Us     P40l4«AP 
'••f      Nl«l      ilu» 


ll4Vp;^'T'       -■'      44»41CAMSfc      4      '"Is     fls"     P»40 '  O- 

•N'4::    cu^.ym'i4    jr    iit-cp   cc»   o«   cuSC   j»ii4«   a 
'-f:-4,    kP44.    P4"crsi. 

•6-IM    |T»  DI»^        ' 

••x>i';-i   'tc-Niuvjis   >op    tAi.^.iox   APStiiot 
'»"»'••    .  ;  ^u«  i  . 
W-IM     IM  .   '••        • 


U  ■  i  -  .ii.O' M,  '  J«     'IvICt     CV44<|PT». 
•»-H4      ?ST  .IV'  • 


^^■■•tl     I'-.4C'l'i    LlOO€»    •-K-    CA1    t«>'li|T 

:«»'44ii  ;i  144  4P4r    :»c  Ill41  loM    i"  nop^all' 
•"»":. r   "f»i»'44.<c  PtmOKj. 

•^IM    >T4  0I»'        • 


••OOIXMOI    l'46II4«t«li4*    "€4»0«t     rO«    OIJOC*^ 

.-   <ovTA4».    »u:ci«.   «rcMrH'<   staca.      otil**' 


Jill,*      4>4»l.ITUOr      •OOUl.411044      '0      Sl"Ul.4Tl      PlSSIN* 
•^Pir»V4'  IIJAIS     4>4r>      S4I4PLIN1.     4     5T4TlONA«t      T  1  >« 
4r4U$     rO«     •••ICTPAi.     ANALTilS. 
A0-2«'r    •01  LIK.     IS 

■■,r«P4Lirtu    »0(.oT104U     10     T»t     IHVISCIO    TM«tt- 
r  !-4ri»104.Ai.     Pl«Tu»»4T  104.     101;4T10«»     IN     A     HTPtP- 
PtKIC    PtHO*^ 
AO-aM    *T*  Ul>.        • 

AS    APfCtCAllO«l     or     0€CI»104I    T>«0«T     TO     iMt     AKAL' 

TSis  or   T»«  KCiuiTs  or  •*M.TirACTo«l»i.  c»^«l- 

•  rSTS     A40    TMf    14A«|4rt    OT     OPT  I  «««    KCOC  S  I  •■<    occi- 

SI0'«s   O"  co"»i.t«   rauIP«««iT   cxi«IN«   T««   pipioo 

ir    rHrtLO^**"'. 

AO-2M   aM  OIV.    IS 

f<TlNSIO«     '0     T^itOUT     or     Tim     UPItS    AHALTllS. 

AO-a*«  M*  oi"'  >) 


••HIP    MULLS 

IT     IS     iHl4N     TI-4T     A    UOU«>LtT     UISTtl  IBL I  lOAIi     » 

ri  ,cTi04i  or  TMt  rueUT   stpkiOTm  aw)  r«ouot 

4ii-lrtC".     "AS    RESTPICTIOMS    put     STILL    CAK    BC    U»CO 
T«    ntTfi-lW     '-H     IJfAL    PLuU     "ESlSTANCt    TO 
4HlP    •4yLLS. 
A0-2M    11»  ulv.    31 

•  tSlAHLI-     T'y     l-PPPVl     THL     MJLs     STH>CIO«t     Of 
Si'lPS. 

*o-aM  »»•  a IV.  31 

SJi*     HtruLCT  IfKi     or     A     iTkOCTLWAL    tK^INCt" 
PruAKDIMj    P'StAPCH     PPOULtnS     IK     S^IP     STi«UCTlP<AL 

rrsiSN, 

AO-aM    TS^  DIV^    31 


■*HIP    t*KL.* 

CTLINO«IC*C    •OOltl 

'.tNtP»L    ronXULAS     FOH     TX.     HCITINS    rOKCtS    A««0 
»0i4f<TS     ACTIN6    04     4     S"l'     1*    APdITPAPT     pAVCS* 

erntPAL  Pisi'LTS  f"PLOrLn   lo  calculate  roKcts   ano 

POtMTS     IX    4PtClriC    OamPlES. 
AO-aM    Ml  OIV.    31 


P9HTP    HULLS 

MATHCMTICAL     »N*LVtIt 

■(ATMrnATICAL     »>iALTS15     viT     Tht     BUl'OL*     BOP     J") 
SI>4»Lt     S"IPS^ 
AO-aM    11*  U'"-     >> 


•scKvo  An^intM 

aCrlLOP^TNT     ANC    rABHICATlO*    or    N04»-l)eST«UCTI»C 
SPlCiriC     (4P4V1TT     -lHOfllf,    KHJIP44CNT    CKt-OTIN", 
•  4uI4tI14<    Trc>*<IOUt^ 
A»-aM    •»!  OIV.        • 


••HIP  HULLS 
PITCH 

SCA«0«TMtNtSS    CHAPACTtPlSTICS    ANO     iKOUCtO 
VIoPATIONi    or     A     SNIP    lOUimO    rlTh    AM    AKTIPITCH- 
INl.    riN.       L0C4TI0M     Slid    »M3    COWT  I8O«ATl0«<    0»    Ad 
ANTIPITCMlNfl    riK.        TESTS    USI>4«     «    »4»-    »>«    *    a2- 
PT     MAPINLP    "OOtL.        A    riN    l4AVl>lli    HOLit    Of    l»»k»€» 
!HAPC    A4aj    SUE    8E4iErlCIAL    ro«    pitch    thO    »I»«AT10« 


•  t"t»    •V«'f» 


•  r^i«'   tift 


>^i**   t>« 
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•  .^T   r^.  ip..«.T.    'lAisosTU   TEST   oesulTs  fop   AT- 

,4    .rr  .J      IL'.A"      ^Tu"4-.T5. 

Af^-aa*    5»«  -'Y.     2  3 

Y.PtAI'tST...      T.AISISG      -Jf      SCSAPNtS      Is      THt     USE 
-■■     t.tC'K.jslC     EOLIP-EST.         II.     £.PEPI«€»Tm.    Ta.IN- 
IS.,      -.ATf  M  I  AL  S. 

Ao-aaa  3«»  oiv.  23 


Nl-43 


••PACE    FLI»«T 

xeOICW.    lOOtPWlNT 

HA-40eoO»    COVEFI.G    THE    ""'''-"*''°"\';''    ?,'■"" 
TPJNICS     IS    -OSITOPISfc    ulUtLlCTHlC     PHTS 1  Ot-OtalC  AL 
•  rSPOSitS.        T~t     TATA     OBTAISED    dY     "O"  ■  "J" '  ••»        . 
P..YSI0LOblCAL    PtSPONSeS     I"    VA.XEO    tSVlHO..PtsTS 
.A.,     «     USED     TO     iPPPO.t     TM4.     t"'^!t^^V*'^     '?:^, 
C»t»SE     T„t     <AFtTY     jr     A    muhAS     SJbJECT     IS    *lr<C«»FT 
AS3     SPACtCPAFT. 
AD-tM   •0»  -"'■    " 


•$P*e(    PLISMT 
USM 


JSS"    Thasslatic 


s    OF     V04T&A-J     AN»j    vCjTja-« 


«aiciMt 


PtCM  ■atsiciDl 


•  «W.'>lt     0»     l^tCfC"**'     •'»C»»»«"«     CJ-'.-l-o- 


*Kilt>«      »^X44. 


:•■    loou*     v^««»fi     o^j*!**   •'•o*^»««u   ««-«■<»•' 
>e-i»*  III  J'»-      • 


'«<(IMI»1 


3I».     .1 


^r«e'J(»     »~TtlC«.     I»»T|TuTl     0«     l<X.»«     •-<*>     t"l»- 

M  J  I <  •    <o 


"•-•OKI*; -»i.- •    '«»•'«   '•«   ••©•i.r"  u»  «o'n« 
AO-jrv  via  3i<*   /« 


a  w^v  ; »  1  P  ■  » . 

>0-l*«   >ia  JX'    >o 


•*f«       JV  t  «l.  4^*  i  >•«      ?'      4      BA^OAMv      '  jm*  ',  »*t      t^4«<. 

4&-i««   'II  -;».    ^' 


••^•t>«.Il*     irtiL 


1  )v  le  •    -ii 

4»-l««     T*0 


J ! *.     1  » 


«tN«««Ttc».    "tJiu^L    r04i'«O4.    4»c    «!i»4t    '^'jai 
*^aM  lis  -ii'-  '* 


OITMN 


••^>ii«.lM  trttL 

■■•%.■>«!->€     40ii*>jl     ^OCuT;")*!. 

4»-iM  ♦!»  -r<-    1  ' 


••''••SUlO* 


4*        .,">-4      ••f*J«.*<'       lT4*4r*M.. 

4».IM    ••«  S[>' 


H  I  «»•«■€«  »>«r     54t»€«      »<»'t"«      f.4t-4MJ<«. 
•  •«J     (MCM    utCJ     ••     •     »Ou«Ct     J»     ••f4T»l»«     aH4t< 

■«V4.»tL(>ciTT  'lo*  «•«  •i^io  co«p«tnr:«  ie»'i»i   .i»«»iiTtc4j.   wut.'(ii 

fr»tCT». 

i^«a«  rr*  j  r « .    1 1  i :  ■«■.   4«»v  . '  x*    »<xm.  4m«    '^    »i*>v4'i   -m: 

^«»C««4  *  Idlat      •»<««      l4»*Vf"l«4      4      1T4»:J«4A«*       Mi4( 
t»*!C»      »-»•      4»tC'»*v      4*iA4.t4lS. 


(mcatn    [••sTAatLi'*    .a   4   -  !  3»4-oeNi ;  '  »    ■* 


■OteTMO—AWItt     WMC'IK 

4aM4»^'ri'Mi  »^fc'»«^    5#   ti'^i;    J«ia<    >•  -•iv- 


•»lC'»0><€Tf«,        •Kt    Lt<«Li     4««     CX*'     •«'■»     "€'t«t. 


M  ■>!<■       • 


4fr-tM     0J»  J  ■  <•      " 

»4:t'    ^  t ;  •*!   4«.v;    4**c'>it    -'    o*w    ;a   ^bvo^ac- 

■'•    4^    4  -  • '  f  jo<  \   •fL4'r^    '1    -.^«*ii    -^i^NiM' :  ^"i. 

4&-1M    3V*  :•'     '• 

*  •  :  '  :  w  4c    *4th    4aiAcrMi   •14    .■^•«:e    .v;«t'«4[«cD 

4»H,      4*>'»^f  i-     ••"  j4l»*»*  t«»^. 
40-a««     •>•  -!'■     '» 

41   4»^\. ! '•4 '  1  :)4.    y0    jtri»i>>4i    T^aa*    '^    fnc    4*1*^.- 

•t.t     3#     'HI     «t»u\.'l     )#     ^JC'  :•  4^  T-)*  ;  4t.     14*CNl. 

-ri'i   4*^   '»t   **ii'**   :»    3r'ii«^«  acxii*"   j*c:- 

•»'l*«    IM  ^  I  •  ■     It 

\'4':i'!'*c   D<t;*<4»    y    :,44»\.ti    i  ipf  ■*  1  a»H' 4^ 


'I'll'ICil.    D*»« 

5C  K  ■  I  "^  r  0*4     ^*     <4«thOO*     0*      'AAHfc    «*rf».M*\_t 

•»-i*«  taa  3 1  < .    .  t 


•  IIItlLtT'T     ll|«(t'l«<r  I3«     J»     \'J^tt     4MC     'l-^H. 


••TiTiirictt,  aiiraiauTiaaa 


I 


P^CarMTAAT      ■Cl4M0<4|     aC^SCC*     JK|»0Af4     4«fi 
■"^"4^      -|»T«mjTI»N«      1«      '•«      'V4X. 

t«-lM    Ml  ^  !..     I  t 


•l.;"4'l?*      »"      AtCT'lNf. 

4IV-1M  «•*  :i< '    It 


r  T  <  I  '  4*.      C  J44^\-  '  t  "  . 

^<h-l»»    •!«  ai>.     It 


AO>IM    til  :  K.     I  t 


4s   4»»v  i^A  •  1  34.    Off    3€ci»i::k    T.<o«»    Tu   r.<   4a 
•4  it    •»    '-<    ^ffcoL'i   Off   "^^c' :»4wT0«i  AL   Ittau 
-»»'t    4«c    '-t    «A4i»4    3»    a»Ti™^«    •lUCll**   MCI- 
?!J»t    >.    C(J"4»vlI     fJol»"«»'     IX/«1»«    T>«    >c*igo 
?ff     5<  VI  ^  J*'**  *' . 
AO-I*«     It*  -!•■     It 


44-N*>4l^»ff      ^  I  l'»  :#k,T  i  J«44      4'      >  1  4H  |  •      rwO«lJA. 


4^ffVll«      ;Ht*IC4».      |4Ar4Ml      >4  T>4  HA  T  I  CAi.      4*0 
4'4»  .  1'  I  ^  4(.      4f  U  A*:". 

4».i*«  Ma  ^:<-      > 


••'•'Hf  ICAl.     fft»lCT10«» 

(^f«»NT4»T      •(.4';3«4t      •4'»H«i      jNlffCHU* 
•-'>-a4^       ^HT»1«L'I-1^      I«      T»<      ffV4»*. 

40-a««  Ml  .:•■    It 


W<444'['>M      J#       --:      •4»|CNJ*'      4A,<4*Cffk     •  I  T  a     4 
-  ■.!  •4..      C  J»4»\j't"  . 

4IVIM    •!«  -  :•■     It 

:a»«Ovlw«     '■«     •X4»     ■tI"OC    »0»     T>«     COi»V|Tt« 
'r«lf44'I04l      -rtff      4      ffAl*      off      ttMORiAc      ■44^0*'      VAAlAaLft. 

4»-IM    tjl  3I"     It 


>«4«AAL      4>4C      jO«Nt4AC      :9«'  I  •■k.AT  [0«i      Off      til  4  V  1  " . 
t'4'It»!^4*_       1  Nwf  l»  :  4aT  1  541. 


•t'"I>'ICA4.     MOC(il«i 

■'<      •t>.AT|<t       r-'Off'AKt      off      41^^      XKMAaiLl'lll- 
•  4'f\      Jff      »IAl.      ANT      3'Mt"      »*4ff4"lTC«»      |  k      4     OUCl. 
44t      .>4tl:JC4l^     •'     lI4-imN*     '-iIB     irfft\.T     >i     '*« 

••.•4«UI»''       '-^A*      4      i!«(S      k  ll>«      tItL      fflN. 

4»-ia«  t«)  -  !'■    It 


/ff«A»^      4*N^      -»0«*»ff»»C      CO**   I  N»,4T  I  044     Off      AN  A «  I  "  . 
t'4';t't^At.      li»e  5'  ItA  •  I  ^N. 

AO-a*«  >••  : I ' '      ' 

**4-<tai  tt  1  04«    4*).   .iM    •ffC4^itaii4ta    14   MOftMAgca 
4»-aa«  4o«  . I • •    ^t 

C4100IC      "4I4K0V      ff«OCltt4l      44..      '  »4.      OlklOk^lASI 
^ff      1'4'[04«A4*      aCAt^lt. 
»*-«»•     410  3 !. .     It 


•»'«'ii'iC4».   riiTf 

I  :a4A  <  Airff  Ji^t     -t'4ff|S€>4Cl      l»'H»4l.»     »J"     01'- 

'»"C*rct    Jff    .^Ait  ••  ■  ;4' :o«   •••:»4ii  u  I' !»••      4»-. 

*'.  .  :  4'  1  ^4.   TO    ^D  :  ■  lit . 

•»-IM    Mt  ^l'-     It 


•«Tt4ji   'uaaiwt 

•  ».>:>•*     ''tll-CffAl     Off      |'14"     Ij««l>«t     «4»ot 

•  •j«  •<f4>i4't  i>«-"«.  4«c   i».<."c»L  •t«i.iTt  aLAia 

'•I'-    . 

4»-aM      '04  .1"      44 


•t^^l««   'i^l^CtO    off    »'C4«    r.»il'<l    lAOt 

••J*      •fl4>^S      i   Iff  "4-ff  ^       4i4C       J»4Ml»c4^      fffULlTC      •*.4il 

4'ir^ . 

4e-i««  »o*  -:••    J4 

»,».''     -'A—l'"!**'-     I'K^t. 
4»-aM    'M  -!••     I' 


I'tfL 

C4|T laai 

-  [  V*    tTa(i44TM    C4ir    kTi4^    to»ff^i4Slo««    *AHa   ro* 

•Vt      i^niuVi      T44MII       r44C4(0      'ImKlCS*  *     HAMU- 

•  4<:'jaia4  »"<x:tOM<»€   •ti.4ri>i«  I4cn  p«oo>Mlia4< 

-»t44Tio4.  T1   THf   •04ICT1941  Off   c4>'|m4  »«  aatco 
->4>   '•«   ff4C'    r>«4'    it.t4«T   Huoir  iC4TiOMt  or  ■••<•«. 
»«joo<'io«  '»c><"ie>i»«  C441  moouct  uie'>A.  fTtai 

'•IM«fct     4'     itO-tOO     »ll     «li4li*jP     »HlO     »T««4*T<4. 
4«>aM     141  3I».     <* 


rnt  -  win 


laMstioa 

,.;-.V.S        ■■.      "C-        -1-      '-4"iV. 

•MM    •«  "•     " 


■'''^^401134,      l»4.|al'13« 

.,,,..-      ■    .1      ■  4  -  ••  .  '   ;  -t     ^  .  4'   .  ^ 
,       ,..  ,    r  :  ,,-tl.4"     4'    i  • . 

>ll«4        I* 


r    ^t«TAI«« 

:  ^  1  ON   off 


«L»»f»».  I.' 

rAJ4IH0     U4JT 
"    'u  X  '  T  5  . 
''•        J4  I  ^4HT 

r  *T  4JL I SMtC 
AD-aM    Sit 


la4l>»     STIMOIO    t>C«4T10«l    STJOICi    ■€»€ 
J.,    4>      4PCniO~4L     IIT    CCWAriMLt 

rricTt   -Iff    i»i   nocoNTic   psoctjo"! 

•rtKOl^     f»CXITl04     NOT     ffOSl'IVlLT 
Ul«.     14 


•tTT*II«CS 


,r-j4«   '•■■ 


fiic'«on.4'i« 


ip->«'  ••• 


fl'»v«104. 


\  ■  '  t 

-H'    40 


<4'     »*|4TI4f«|T 


4MM     'l» 


•  •'■fSS     I^MTtiecMTI 
FiffOKlMf 

'-«      IN»L"f>Cl     nf     I'rfJtXtC    "rffO«I4     OK    C-Xl     4SD 
•■<IL^     Tr«»-t4A'J"I  .     ••CI4B01.K     4ATr.     PtH»fflK4TI0«. 
4Nc      JTHfk     «'L4Tlr     CAaClO'Vl.CO^ART     PARAXtTCRS     IAS 
•  'j-^iro     ll    «1<     Mr4LTH.     S.J„J(CI>    UWOC"     UUT«4L. 
"lT'     4'*.    f4»»    [kVl»C»'«C'<l»l.     CONCIIIOM-        THC 
•'•.tHSlttlC     4CnO'.S    Off     HTKOIIC     4NC     TMCHP44L 
«'-fi4it     04.     Tl;I4L     vlfcTlLAllOK     anC    r<A«t     KAlt     ABt 
rr-.0Ntf"4Tf '*. 
ACVIM    Ml  ^I"    " 


TofficM      iMiB^-touTti  ro«  pxfffiaATiow  or 

CONn-TT»L    POLTtC'Sl     I"01.CCUL4«     STROCTU«t    »>«0 
VISC0tL4iTlC     ffaOprnTUS    Of     IL»IT0I«»SI     »T«UCTOW 
<-HA«4tTtRI24TI0«    Off     TtT«4-CHAIN    JT»«-I»rt 
ffnt»STT«L'«£'     iOLLTION    VCWiUS     eOLK     VISCOSITY    F0« 
ffPANCMtP    POLYSTYfffi»f  1     POLY'«C«    CHAIN    0  IMtXSIOXS  I 
rf^uCCT    Oi(.ILL4TI04     TOKSION    PtHOUl.UM. 

>D-aaa  »»o  jiv.     « 


(tUaxAPINC    MULL* 
4LJMINU" 

T-lfOPllKAL  AK4LY5IS    O*     '  »t     t»TlNT     Off     YItLOIN* 

IK      4N     ALo"IN>J"  SLWMAAlSt      "ULL      AT      A      TtSI      DtPT"     Off 

\-*,rijr\     rT  I     'rtt  CrLL4PSC     UcPTM    POP     ThC     SMtLL 

'Il^J    "dlt     •"•b  TH4     i.I»t     Of     THE     XIU.     IK    PAT1«U€. 
40-lM    142  3'*-     " 


L    .*--•'    4   •    , 
JIV.  • 


t.Sl^N    Aat:    JwAatsc 


•(r*es>  (^HYSlOLOaYi 

«I**4TI0M 

PMOCX«.TI-'«    Off     tTP-PTO"!     IK    tPfCIflC    dOoT 
•fuIOSS     TO    •"ULt-POPT     VIB-^AIIOPJ     IS    OCPtXOtNT 
..^1     PHYS101O4ICAL     4Llt44TIPl.t    PISOLYIX*    PPO" 
T„,      ^C-4«ir4L     ST  IPUC4T  104.     CP     <AP10OS     0«S4»- T  I SSOC 

r-^PLnri   c»    'HC    pory.      »».c>a41c«l   4nc   pmtsio- 

I^.ICAL    MtSPJsStS     itPt     C0~»IL4TtD    f*0*     TLSTS    OP 
ri»T[fli     VcieJtCTS     »"•-    €»PtHll«40    •m0LC-»00y 
vlo44Tl04,S.         )u4LIT4TlVf     ANl      Io4NTIT4Tl»t     Si>B- 
J'C'Wt     HlSPUSSl     TO     LC>K-.llUt  IK4L    »18P4tlJ"lS    PPO" 
1     TT     ^0     Ct     I  ■»     *     <1TTIN«    POSIT1044. 
40-lM    aTT  0I».     1* 


••USH4PINC    nooCLi 

T-lC0PLTir4L  4>4i.TSIS    Of     THC     t«Tt'T     U»     ntLOlN* 

IK     4S    4LO"l"^"  SUP«APISC     HOIL     4T     A     TtST     1>£PTH    Off 

I'.OOO     ni     Th€  C'-LL4PSt     OlPTH    POP     TMt     SHClL 

YUl.3    "OOt     "NO  TMf     LIPt     OP     THC     MOLL     IK    P4T16ue. 
4e-2««    2*2  0<>'4    31 


••UaMAPINCS 

COMTPOL    ITfTtMI 

A     PHCOICOP     IHTPUPtNT     fO»     PANoAL    CJNTXOLi 

Ae-2M  ♦»a  oi».     1 


.  ,.  tu    ,r    ^-ft,. 


»»043*tK    l"«PITTl.f"tN' 


.^-i    ...      ...  «.   .1-    l--"- 

■    ->o«rot4<  a\"  -•>'■  ^• 


tl.4tTlC 


4r-24«  tat 


4«<)CII>Ik4 


.4.r,^4-l,S        «      tlltt      u'      (. 
lt>-ltt     tit  .    T>  •       1  ■■ 


f4C4  t    .'.      Ijff       S   ."f  <    .  «   '  t    > 

•  !»t»    1"     "OK  I  »  •  '.     •■  • 

-..    ^4  <     r      43     t.   .     t  '  JL      '   i 

it-J»«   »st 


•  •'•tSS     (PSYCHOLOGY  I 

j«l44«Y     'lIPOGrs    t»CPlI104.     YALUtS    CP     COLLtSC 

•  'o'MKlS    OUPIM.     TMc     STPfSS    C»     tlAXlSATlON 
pf-IO"     AH     •  KiNlPICAPTLY     HitMtP    THAN    DASAL 
'f-IJi)S    olP'Wl     4tr     4PItP.        4L'HOo6K    0*l>»«T 
K.4CTI0K     O'      -lNr44Lt     4M0     iLtCIPPL'TtS      iPPt  PP  t 

•  ~^t     l-n.»C4StC     'I-*     S0>4P.     AHSCPPTION     IS 
•  4rrcC'i.i... 

AP-iaa  14*  oi*'   >» 


••^ic4»      <<t.>4Cc'   ISU    .(TPfSSCS 


r-.rP-.l.     iTMtStri     IK     JA^KlTtO     Tb«ltS.        TnCP-ltL 

*' I'S'A.y    iK'><jCLr   4s   A   «rs^H.T   c»   sn«m«iNj  oPt«A- 

T  I  .    IS     API.      '•!  4TP  r   . 

AP-aa'  PJJ 


DI».     IT 


4'P4tX'<-l»'PY 


<4T  -•*      -1  S^t^S  I  CK 
:      ••  ■     K     ^r     Tr4     4_  I 

sS      4'   '      -      i»   >4-4  "   :   "   . 


4-V4«     t4TTIPIfI 

««4i!,  U  •  •■  f'-4  i«i-  P-C'UYJ 
f*  -Vh  i  •  i.  >  U  I  '  ■  ^  t  ^  t  K  I  ^4  S  ■  4 
-*  ..-  •^  ■ .'.  -»  i  •  I  •  i  4'  I  ^4,  IVT 
'I     .•i44«4»;,i    (*-     ,.*,•*■■.     s  !  ■< 

tC-14a    340  oI*«        ' 


-^     -HK.t  i»)K 
,LN<      .'..tc 

•   4    iSf   1  1  J" 


..•LAli..      ^0*4- 
M  S'l'OI  J'' 

4H       .ill.4ll«€ 


'■<r    i>rfL"lw:<    "»   cojPtt-STPtssis  ok   siklss 
AO-aaa  »«»  civ.  is 


,     T«ff»»orr-,A-ir     OtSCPIPTIOK     OP     UYNAPIC     P«OP€P- 
■VS     ■*     'A'Ti.,     ,,.-LP     -K.H     STPfSS     "ITr.     aPPlICA- 
".>     »l,     ■■IS>-     IH'l'-Sf     LOAUIKLS. 

4c-aia  •OT  -I*-  " 

4     .<'.-oC     PJH     THC     C4LCJ1.4T10P    OP     STPlSStS     «"«0 
.-4(     L-Tlv^t     OP     TH^    P€CT4>4«AJL4.<    BtA"S    OP     4HB I - 
••4^.     V4H«"i.f     'ifPrn     4CC>4t)ING     TfN     THt     IMto«Y     If 
•L4MI       i'«tS«. 
AI*-ia4    2*4  olv.     4'S 


••USHAPINCS 

oisTPcss  si«nals 

S01H4.'<IMP-HtSCUt     VHP/uhP     P4U1C     T  PAKjP  1  T  T  I  Nfl 
Pl'0»     KLLtASro    fPT"     SuiJ'«fP»tl-     tOBPAPINt     IH 

rii'KrSs. 

to-aaa  22T  oiv.  3i 


CJOATION'     OP     PCTIOX    PO"     »N    QSCILLAT1X'»    SHIP. 
THt     OJ4TI0SS    «[«rxBLt     THt    OSIyAL    tliUATlOHS.     PITH 
THL     AnOnlO*'    UP     CIKVOLO'IU*     IKTEMALS    OYtP     Tm€ 
PAjT     MiSlOP'     OF     TMt     vtLOClTY.        THC    COCPP I C  UMTS 
«PL     INUCfl'l^tKT     rP    PPtOlltNCY.     AS     AKt     THt    «tPNeL 
ru.CTIO-.S     IK    THt     CONVOLUTiOf.     lNTt<i"4LS. 
AD-2aa    2TT  Olv.    31 


•*UB«INI4TU«t    FLtCTROM    TVIMt 

TtSTt     INTtNDCn     TO     INVEST I6ATt     HATtHlAL    tPPtCTS 
l-K     ST4T1C     PffHPOPHANft     ANO    ftP    L I  Pt     STAtJLItY. 
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rL£CT«IC    PO»C«    ^OOOCTIO* 

•     "40l.llL»*t"     5r<UCTJ«t     Of     Twin    FIL"     Mxl- 

4,4,5      Of      XT41.S.      I"4t-vlr>t4      4      St»      THt»»OtLEC- 

4e-i*«  j»»  21*.     » 


4TMrni<44.     ITRUMt 

-.  .€44-4^     «TsLSSFj     Is     j4t.4E''€u     TubtS.        T«t'"»4t 
4.,rsSH      iN-JCtr-      4S     •     ^rSi/L'      Cf     iMhlHHlN^     0't"4- 
'  ■  ,S-)      40(.      T4t*^f  :  . 

»P-I«7    »J3  :  1*.     17 


«T»r*>4I34>IC    CMIISION 

r.rt''     OF     V1.HC""'  t-liSlCS     Oh     lHtHI4IJ*lC 

'~.*t4rff.      C"«Ht».'5      IN  l'SN4TtU      *400t4 

4Ct.2M    0»1  .^1*.       • 


TOG 


.<tT«L     CO-VLtHES    Of    POLTFOI»CtI0««*L    J-»<tI«lO- 

TmI')l5i     K-*L4rL     4^-     ».tN-0lALFTL-BtT4*|4t»C*PTO» 
rT-,»,.4"ll4t     l-O-OLt'ES.     f>01.T''f»C»P70-eTH»LAI<|4«$ 
4«li;     2->1FhC»»T04LI'*s'T«inI>4tS. 
te-M*    5>*  J IV.       4 


•THooxeosis 

TH<tu51     0'     »     S>4i.L     ORIFICE     4T     L0«    RCfNOl-UJ 
«0-J»»    437  OIV.       » 


SLi.t-»-"0»tL,.tc   *E"Icle    14    4  Duct. 

"■■EEJ    L«M)    TD4i,srORT4T10N    S'STt". 
*D-2t«    20*  01*.        « 


♦TMdUST 

MMiNc  moeCLkXX 

4  «t»..OC  H.S  cexliTIN.  The.  KESISTanCE  »u6- 

»"■  ,T4T  lit,.  "«  TM4'  S'  OEf)O^.TlO^.  FOX  sud"».Hiieo 

HV^Qorc  lL-P"0»*tLt  ''^     Ai4«4NUt^E*.r5,     4HIC..     \%    B4SC0 
^'      u»'.»LL'"     'MEr4£~.        EFFECT     OF    FOIL     LIFT.     P»0- 
""■..Lt"     l.C4Di     FOU      i»4N.     FuU     Fl»>>    4N«LC.     *«I0 
■""u^r.  LLFw-r^li.     5F4CING     0'4    Tml     "AGhlTUGt     ^     TM^uST 
•■••J  IC'I"'.. 
<P-2M    »»0  01*.     >1 


54b  ;.  :  "      '    '41  c  4   pf.. 

JIV4        U 


4'f«Xl«« 

;f444IC      P44»f4l4Ll 

r..,!-.    ,4.s,    »4CJutT10«    "(44.,..t      ■        "Z 
'4,1..         •_'•,     Li.      4'^      44TT>.       .      J         •%   .      '^1.4 


;      s',rlS«T10N      -F      MtT»,.,.lC      •44-S      \U     4.L  t  L  1  •<  ON  1  C 
-•,:..tS      I'      ,U4-Vf.jClT'      t4.tC'-"„NS. 

4C>.2M    2«2  =1*.       • 


...f4.1uN!C     l";SiICN     PHi/fI«'lE5     jF     LsT.<*- 
••     -.     M'«LL-f»it      -4l;t     C«l"<'^'-a.        iJbLlXAIlON 
r',-     P.4I1N.-.      ».«t      SU>t...      N"      NIC4.CL      J4St      4N1 
•4..4LJ-    b4«t     j44Ij"     :4I0L     C4TH0C11. 

<r>-2M  »j»  -1*.     ' 

.,^1     _    v«PO«    T».t44.iONlL    CEllS    uilhG    C4HB10C 
44.     ..(^41      tv4L.j4'!JN     Of     CLLL      LlFEl      ThE^'IONIC 
r^lSM.S     JF     uC-7Fr     SOlI^     solutions. 

4P-j»«  5)«  :!».     » 


-l'4'C     S'.-'     CF     rIM.CT     ^0N*L.<S1J'4 

p..,*'..   s»«'C"s.     'tsct"! jNic   »c4e« 


.,  t  -K        .4.':  F        1    .   PS    ,  P  .  .t   .4F    . 


"4  ■  !    S      •S      4      "(   4  '      4t  f  ^t.  T  i  s 

.   -   -  4.      i   OS    :         "        Si      I    '    . 


'*'4  s.»i  u  I4.|4ft    or     '-i     *r4iKt     4nC    CsCT..I*4S 

■1.44      |4<|.L>Cltl  .■-•      "I.>l4s      -      4Sl       I'l     *Es4riJS 

:■    ';    isT.   ^t.4;4.     4t  st44...i     "jiJEMs    4i<»lsri    OF 

..-  4S-         t.*..Pst     .'t      ■It-'J'S      H4Tisl4i.it 

('     4s-  '-;s,    «w    ssf4CE     S-lPa    4NL,    4  J«- 

-     ..  s        4N-     'l^'-.r     4.4.-     vlCTsJhO    F  >•     sI»rITEO     44* 


4r-2e«  9«o 


4T~f»4400'»N4"lCJ 


•  TMY44T404IS 

r  tr       '4,-441l1TY      T ->     »«OOuCt      5Jt>E»      P04t«     HtlJ«OiitN 

T..,ii4T«-.b    iCC.J"rt<5    TO    TtCfMCAL    XECH-l't-rENTS 

'4     T.      ftr     OE^'CSTB  4  TFC  . 

te>-2*«     IU«  ^"''        " 

pJLT'-.-Tir     jt4Ll-4G    Of    -HrOkOGtN    THrt4TH0N    TjeeSl 
P'*Lli"I''iu    4*'..    CLfAsING    te^hMJjES    F Oft    •L*SS4»^t. 
i.^T     «1\-,     If.isIQLr     fOfl     5E4LINr», 
t(V2S«    572  01*.       » 


•  TMYII»T«Or<J 
MTOKOSCN 

•i-iaULlITN    LNGl-«El.<lN'i    ■E450HE     F  0><     TTi»E     7g»0 
4,.4.EI4      P",!*      Hr„HrrLS      TMYP4T40N. 

tD-2M    •♦»  -"•       ' 


•Tioes 


'C      T4PC      Ll»»«4l^T      CF      T.4€44400rN4'41C 
..-PL   •  '  4'  1  :•.      Tl      SCCaET      P40Fc.LL4nT 


40-2M    12> 


4P-2M    5«5 


-F      '..f        ,2-, 


jA.uts    rL4l4E4 


'.4rsH0'~.s4S 


4r-2M    •07 


^tiC4l.-TUS      OF      i^rN44lC      PhO^E"- 
,4     -;r,..     S.s'jS     •ITH     4»«'tIC4- 


0I».    2« 


4N4L'41i     OF     "FIT     T44NSFE«     OlSISX    C»lTfc>«l»    ^0« 

4     S  ■«»Th:^nOi  X  '  i*.^     ^FsF'<4TJ4'.     "iSULTINC     IN    4    "frfc.-. 
--      ^t      jPllH'ilSl,      '"f      C0SCK4CTC4      F0«      HlSl«044     He4T 

.  4  4  N  sr  C  •  . 

4C>-IM    »l7  wl«  .        9 


5C4S0H4L  t/HlFT  ;i4ltH4«4  OF  LIE  t  RE«I0.4  tlTH 
r^L'IPTIONi  wF  TH4  S0L44  4Nr  lJN»f  iNFuUtNCt  ON 
Th(.      P4t*4lLlNl.     04IFT      4N'-      4.N      Th£      li-HOtj.^     Pt«  1 00 . 

«D-2t«    070  01*.       i 


E4TtNilO''     TO     YMEOftr     OF     TI44E     SCfllES    ANALTiM. 
AD-2S«    AO*  0  1*.     15 


•TITAXATfi 

F4lL0Ht     "LCHAI  1S"S     IN    FtFHCtLf CTSIC     4N0 
4("NLlNt»K     C'ELtCYAKSl     ELtCTRUAL     C  ONCOCT  I  *  I  TY  , 
FLI.CT40-LCM4N1C4L  .     »  I  C  2  OC  lE  C  T  •  1  C  •     uIELtCTmC 
4NJ    ELASTIC     C0N5T4SY    P«r)Pt»TIEil     WICRC'AVE 
••F45  J»E"tNT4l     iil>C"TH     3F     SlNOLt     CAYbT»L». 

AO-Mt  00*  01*.  ;« 


;f  4  *  4  ,  s    's  .,  ,  t  -  , 
••    '4         ,  44 ■  ,,1. 
»f>-2i«    '07 

•'4f4s4.     C?4<0VrT  I*  I  YY 


....     ■Hfj4.     ^f     -taMJlT4'lf        4T44t»»otL€CT«ieiTY 


IS    4P.  .;f:  T-    T.^    rfu4ii- 

'-.f    's,  f  S-4i..o4      i.4t.L» 

e  .     4  ■  1  "  s  S  !  ^C  .  A>1  -  . 

. ; . .   4i 


••sF444.      lN»sA.4T  ION 

"••j4;4l» 

',41'..      -4'(.4:4.S       IS      -1144.      •L44P1"4».HE      ENV14J4,. 
-•..,  4r.(-.;,|.4i^      Jf      44444:Tj4.      Ff^sE^ 

'.I'-sS     t   jm     St.      ('I'N      '•*     14-S:.S     k^"      'HtA*«4L 

'"  .^X  •  •  ,  I"  .  I-P04T4SCI      ^'        ■'■'      SI-4.10N      J* 

•  4S'::      H4»4;_[S      -j4]si.     -IW.       .4  ■•Pt  s4Yu«4E 

•  I" -s  -r  . 

40-2AA  ail  _  ; . .    1  s 


•'^••4l      1N»4A.4Y104. 

•X«E'    »OT0«| 

4.4.,,';-      Ht»44.»',-'      44.14141.5      F^M      4  O4.  1  4^"  F  jC  1. 
•-.,.(.     -,,.^4     4PP,  TC4r  J -Ni,        F4#4IC4riC4.     TEC.*- 
■'.     11      4S.       -I'l  4S.S4T  1    14,      j»      P40Pf«TT      3APt4«Oe>4CE 
•    s     I's.H*.;-     '-s.i'l.^Ni.         I  SF044444  r  I  c*.     C0NCE44*- 
■s.     4fr44.4s4.      S4.(4I4.i      4N(       4  4P0"       If  P «  J  I  T  1   JN 

••xtlir  1. 

40-2M    >»r  .:..     2' 


4    HoLTlL'rt"    STituCTJAE    OF     THIN    F  n. "    »t«l- 

rSs-iLCrokS      '^fi      I  N4  J1.4T0.4S  .       %l  ^  k  A  k'^  i.\,     B*      THIN 

It'ss     IF     hfT4lS.     PPC.I'-fi     •     SE4     Tt4tRP0t4.tC- 
'4;-     C0s*t4Yt4. 
A(i-2B«    5J5  -1*.       ' 


4P»LK4TI0S     OF  »Sl»N0»1AlS     JRT4.0S0NAL     OVtR     AN 

.44f.4,-Tr     S4.1.E     r.  Th|     syajp     hcThOC     OF     dOONOARY 
1  **r4    SOll'T  '  js  . 
4P-2BB    1»0  C  1*.       » 

I44Fs  Jt»4CF     jr     r  -A,.     iNjEs'lcs    SsuTS    C'l    FIln 
'",^lN<i     OF     4     40Cl'rT     440T1R. 
4CV-2M    t«7  01*.    J 7 


t-m:R44al  fxransun  of   latticis  Of   ai.j-inu" 

TII4N4TF.     B'T4-ELr<YPTlT[,     A>  C    lifT  4-SPC0O''£nE 
FRO"     ROOP     T't4PER«YjRt     TO     VOC     C. 

A»-a««  »*o  OIV.  1" 


•TITANIUP 

ELECTRICAL    P«0^»TItt 

THE     INFLUENCE     CF  TENPEHATu«t     ANO    l'RtFFtRt<EO 

ORirsTAYlor.    ON    h«Ls  COtFFlCIEM     4Nu    RESISTIVITY     OT 
PtiRE     TIT4NUIH. 

AD>2«*    SJ5  01*.    24 


•TITANIIJP    ALLOT! 

orCMANlCAL    PRO^RTIM 

CRttP    PRIPEHTirs    OF     5A1.-5SN-4IR     AMC    7AL-122R 

'iT4>.iu»  SM'ET   Alloys  for   ti44£s  uf   tc   looo  hours. 

rFF0R»ATIO»t!     i)P     Tr     1.04     Al     TE"PERATJ«£1    0»    »00 

4N0     UOO    F. 

AO-IBB   2M  0  1*.    17 


•Thin    »Il"> 

FERROPAS-E' K  'hIN-FIl»    ST^ilES. 
AP-2»t    •Tl  0  1*.     2! 

•LNN€l     t-lS$IC«     44«PlIF1E»     1s*EST  IOATIOn. 
Ap-2*«     •<»  01*.         • 

INVEST i6«T  ION  It   hct  Electron  epiticrs. 

A»-2B«    »••  0  1*.        • 


"•••"Al    Ra0I4YI0« 

.    S4  4    .Hf4s4.    r-;ii:.>N    H|4SuR(»*ts'i    OP    r#c 
.44    I'. l»«i \. 
'^-IM    0J2  I*  .        2 


•THIN    rlL»i 

fLlCT»00«PO»ITIO«l 

CMEPICAl.     optical.     ANO    "ATHtPUTlCAL     INytSTI- 
r.4T:ON4    OF     YMIN     44$0RdINli    FIl"»    OF     ELfsTRO- 
'^fP'-SITEL    N'     hl4C«     ""N    petal     lU*SrRATt$4 
AP-2**    »»•  01*.     JS 


M-4T 


•TtTANt>2P  ALLOTS 
PHtPAKATtON 

STRUCTURAL  ilSNIFICAMCt  OF  JUCTlLITT. 

A^•IM  ♦»!  o'x-   " 


•TITANtDP  ALLOVt 

TfNiILt  P«0^»TIt« 

JLTI"4Tt     TENSILE     STHFN.Th     ;F     NCTCM£J.      A..CO 
TI     ALLOYS. 
*».1M     ll«  01*.     17 


•TOMbC    IBITCHCt 

WMAN    ENCIN(CRIN« 

H4,N4N    ENCINEERInS     lNVE»TI(i4II0N    OF     AIHC«A»T 


▼0»      TUW 

C*C«^|T     COM^^OC     •••tfLl-      l»w<KM«-»     J^«*'i>»     3# 


•*  *  -"oc     '  ;    •*€  4LA ««:  ' 


•     -mem ;        » fc^t     *  i     3#     *  -^     io'CKtOKIC     f 

*»-<•«       IT)  ^ ' > ■  1 


S  '   4'*   ■  .        ' 


•TOVCO   •ooto 


k*IC.         A*-  4    '  f    •■J^'        I    \ 


m*mAm%f'>m*m»% 

■xi  ;«M 

•          \     :     -^   ^t 

'  -H 

m 

't  %•    •  .• 

*.* 

U              -A     .^     ' 

<■-••.        4  ^ 

•■« 

i*^!*'     •^^* 

"J   1*. 

/•» 

*•-*••    I4J 


***f..  !»•■€«•  T     ««xf.      ft4)     »:*     •fc'^^** 


>•-(••    ••4  JK-     J* 


4»-t««    'to  .:..>! 


■'t«     '.     ^"•-.^*^.     '-it     -**^»«1     J#     T  JVC 
*»-J»«    til  : • .       • 


^j   .••'»*^.' 


ir^lM    '»o 


4C>-|ft«      O  1  « 


>B-a*«  Ml  .  I  • '      • 


«▼•«<«  I'M 


4»-|««      V^*  J 


•  '•4«»I  |'0«| 


•  4«  t  »      3*      t      §4* 


CfCrivciMM 

i**^      •■'»'      TV*l      I««      *»^      t.C4<«i4l^^,      4Nf       •!'(*'  I   J»«       .'« 
»-*.<T     •4I»ft. 


•■«««.  •(•■avt 

'  <  4t    .4  '  1  -•.      J»       •      -.'^  .M      ••■-..«_ 


-  :  "*   £  >•<  !  •<CC4  i  ««    ■*€  . -441 :  i4  '  ;  _w    *'«owi4- 


"■'      »^IWC*^-      4  4'44f  . 

•  0-(M     110  JI>.        • 


4r*aoT«Aaici 

•      ••     •0  4-      ^      e  I'f  •  l"t"<'4^       hmC      "<€0«»TIC4c     • 

^'»4      .      )*.     •.*!      ,\f      )r     >,*ti-«'(4r'     4I(»i.J*Ot     I* 

4»-|ft«      1  T«  '  .  .  • 


•-*    u  *••"«•    4H_    ifi* jo»^*»"  1  ^   ; x4«4crtai»* lei 


4^J»«      -111 


•401  5»«f  *l€"C'     •5««n 


•fL  ;4«u  i'» 

■•/<•«    »-:  •••!    •« .  :  4a  :  ^  ,  •  •    4«4L'k4i    ^4    '■4«»- 
4^'IM    »n  ;>:>.      • 


ti,.  r:» 

•«  x^-».  '  :  ■^•»    1 14^  '  ^t  •<  ;  «Hi    «•  *  5  j«if 

4»l>^«4*-'       4^«C4       '•4W^;\'^, 

4l>.t««      *«0  ^  I  •  .  • 


•  &-!•«     •*« 


r";»«;-4    4«»^:».i4    :■■<(«' !fc<r  ija. 


4»-|»«      *«l 


t  -avt  ^  '    :  »«  '   I   ^      -4      '^^      lk.t:'4JN      t»«[TTl«», 

40-a*«  >*<  ut>>     • 


'  f     4>*4M4  44         'I'*;*     ':,N 
-,;         •■■.     s-14     4ri,-i:s     »' 

4»-i»a   •< 1  ^    • .    I 


>•      '<jT«y»»j     4«0«     ♦i^ 


t*  4*.  .J  AT  I  •441      30      4      ri^l(»4«T      lKOC^T4  [s4'   ;  v-»     WilJ^^A** 

0*^m    m\i^z    •■r'jV'l»-t«».       't»^s    '  vNC  t  ■»•. :  k.*    *^':',O0% 

•->44<»»-      '.jmm'ZJL^*'      4NC      '44. af'"!',      »  >,  .  4*^  '  '       ^  M.  ,   . 

>»-<••   Ml  ::  K  '    '1 


<r»<   -i*4<  vvtauoie' 


"»•;•'  4       14-  '^«< 


4»-l««    aai 


4      C»ifC4  liT      r'SI      ^»£      *•      4       '  44  ■  1^  4-t  .  4^  ,4  •  7« 

4»-t4«    M4  ^  I  .  .    ^  ) 


L'tlt 


»r»'j4»io>i  •»  T»«   t3«**of   'ic-'oijiit.   41  •ooi'ieo 

">«     4IH«V     l|4Vl4TI0«t. 

•^•44    Ml  3I«.     V> 


^     •r«44(tM:  1II3M 

•  JtO***  *   !  -•■I      ?#      f  ^f  C  "•0«4fc4<  '   1  ;      •4<f»i       44»<«  • 
-  4  *f  4      4»»,       :  kimjWOtir  »IC  >j%      4»t'«)*4  4l<       4f4».l,'.f«« 

•  ^t»4  : : '  f"' '    v<^"  »^f    •ei;k':.:''      •*44-:'(    »    : 

4»^4-»i       4l44''41i       4:4      4i4r      •(       ■•€-•■4.       4  tf  \  }« •41 -•  \  . 


'4u  joc     i«;>u«icii 


♦•    \<   »4C*«        J"i      '  4   '  ^    ^t 

4CI-I**    M* 


:»^    ••<    ■.."J44«f 


ir<iC4't>   'HIT   thc   «t«a(ri^   TccxMiauC    Zf  •novidc 

WjT^UT     a»     t'VtM    ■!«««*     OI«ITJ     il'NOC'     wO»»     3» 

tianMi.   u*>.rruoc    t>«>   rn«r  Mt'   aftu!.'!   ">t    »- 

"Kt    •irce    "w   *ir»ii   (oo*. 
•^•44    90»  Jtv.       • 


TI4a«    IIMT««IUT|C4I 

r\,a»  raii«*Ti9M    i*   cdu("I    'OTiom   j»    4«> 

ar  t  niAMSvraw  aAaMCTi;  »ieL3. 
f l«44  4«*  ai».      • 


«▼•*«•«  I  MIOMt 

'4  »N%»» .  SI ;  jN    4S.,    .  :  »<*    »*:  4~f  >i  *  ««•    :k    ^Jtv«4><" 
""  :  '  • 

40-I*«   •0«  -  :  •  ■    ^' 

•  'u«4*rt>i 

•  ji4^.i;»J     "IC»3«4«t     ,A^\.1<1'4»     '   «t«.        •"V>vX-  W.,41.1"     CO<r»»Ot 

■'v**      f'*'",  :'4r4-i>«.       •<4V>**Cl      44  01.4  4". 

4^|««     •<>«  ,      >  .         • 


»^«»^4.        ••.*'«f\n       4l»,4'       ».«       ,        >>i^»       ti- 

4p-i»«  44>  aiv>    1* 

■t-r4-t*^       \-V'l-«       ■■•-      ,»«.#       "'•■4P1:      44««< 

•  •->'.••  .1  < . 
4fW2a«    :)  1 4  Oiv*      4 


4'u4f«S'Cl4 

•3««114 

.     ^-i  ■««  4  a- -44 -1  »;4i:***    'l^-M-^l    'u* 

■  -t-H  4^  ;  4^^  '     4-"r      I  »s        -k-     -  •     4C.-TVI     CWJ**- 
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'".-APIT    VISlAl     DISPLAYS.      INVtbTlGATION.",     INTO 

■  icTUKS    AUtlTINl,    CDNTKUL     ACTlVATIcN.      111. 

i  T*K>     balTiHIiS;     NLMBtH     ANU     ACTIVATION     SfcQiltNCiL, 

■  ,    Irtf-r      ;.      Siege.,     Douglas     C        Sihultz.      and 
,-i.iri1    S        lanteraan.  June     ■..  p.         Kept. 
,      'sAMl -AI   t.,  -..      •;     Hroj.      no.     TKU     NAM     AV-.,.-0C1, 


.ont : 


ict  N -56-40376) 


I'nclassifieo  report 


DESCHIPTl'HS;    •Cockpits,   •Kotary  switches. 
-.a«n  engineering.  Toggle  bwitrhes   Uisjilay 
11  It  cas  . 


o-:''-'  ■^'r     D  iv.   ".'''- 

';sTI,  nON   i)TS  price  I'.IC 


,nfral    1)  V  naa  1  c  I  '  f- 0  rl     Worth,     Tex. 

■  S£;jki:.K    -     bl.A.^.^    -    ATMOSPHtHIl       KXPOSI'HK    - 
I-IRADAT  ION     V.yy  H  TS  JKST, 

•■[.     1.     Trussell.        '     ^eb    (-0 ,     ''p.     incl,     illus. 
illei       Kept.     no.     ITt)M-2^55  | 

..tract    Ah     }3  ,r..y\-:^^ 

Inc 1  as  s  i  f 1 ed    report 

JtS<RIP70HS:       •Mlndsh  iel  ds  ,     Exposure,     Air- 
planes.   Adhesion,    Deterioration.    Tests, 
Ifitherprooflng,     i.  lass,     Ataosphere,     Kuselages. 

'it   fffect    of     extended    alaospheric     exposure    on 
•'fidhesive    qualities    of    H-5?     windshield     inter- 
I'er    aas    deterained.       Testing    was    conducted    at 
•loa   teaperature     in    a    Baldwin    tensile    lest 
iicUne    with     a    Tate-taery     load 

■  PPllcatlon     rate    was     'CO 
«itkor 


indicator.        Load 
pounds     per    minute. 


i:.;jj    J  .-  £,  D  IV.        '  ,     K 

'ism    HHi       OTS    price    ♦'  .  '  ^ 

'fatral    Dvnaaics'Kort    Worth,    Tex. 
irtRlAl     -     WINDSfilHlJ)    -     INTEK1AU:U 
'■'BBER    -     K^ALI'ATION    OK     VACLTM 
:iP1iOVK    WKATHKKINd     RESISTANCE 
i'  ».    T.    I  ar  ro  1  1  .       22    Aug    >■- 2  . 


S ILICONK 
POST    CI'RK    TO 


Incl 


'■•tlfs       Rept.     no, 
« » t  r  s  C  t     Ah     ,•  ;  . ' 


UnM-3035) 

Cnclassifled    report 


illus. 
I 


jEsiKIHToHS:        •  I*  I  nds  h  iel  ds  ,     Laainates,     Sili- 
cones,    Mass,     Synthetic    rubber.     Airplanes. 


ijaentlng  the  Type  K  silicone  1 
""0^  around  the  edges  of  H-'?  w 
"•I  produced  the  extended  servic 
•liorttory  tests  indicated.  Tes 
'»  deteraine  if  extended  service 
'-'expected  from  production  H-58 
"Ich  had  been  post  cured  under 
•"ilyir  the  volatlles  released  d 
>««t  cure.  Three  ^H'''^2  pilot  e 
■Mtldi  were  tested.  Two  of  the 
'••t  Cured  and  all  three  exposed 
^fj'  snd  aoisture.  The  tlrae-to-f 
"Poiure    for    the    windshields    wh 1 


nterlayer    with 
indshlelds    has 
e    life    wh Ich 
t  s    were    aade 
life    could 
aindsh  leldt 
vacuus    and    to 
u  r  1  ng    this 
nclosure    wlnd- 
s  e    were    vacuum 

to  sunlight, 
1  rs t-c  rack  on 
c  h    received    a 


vacuua    poit    cure    was    approximately    7-1/2    houri 
aore    than    that    for    the    windshield    which    did 
not    receive    a    vacuua    cure.       Based    on    the    data 
obtained,    vacuua    post    <iuring    of    B-58    windshields 
will     iaprove    their    weathering    resistance. 
(Author) 


AD-288    S'^l 
(1  ISTA/SEB : 


Div,   1 
OTS  price  }1 


60 


California  U. ,  Berkeley, 

KOG    CHAMBER    LIGHTING    TEST. 

Interia    aeaorandua    rept,, 

by    L.    C.    Vipond.       Nov    62,    1 3p.     incl,     illus, 

(Contract    ARDS-^3^,     Proj,     /,21-1':'D; 

Unclassified    report 

DESCRIPTORS:       •Fog,     "Runway    lights,     Landing 
fields.    Tests,    Effectiveness,    All-weather 
aviation.    Airplane    landings.    Test    facilities. 

The    design    and    effectiveness    of    a    fog    chamber 
is    reported.       More    effective    aeans    of    lighting 
runways    under    low    visibility    are    being    studied. 


AD-288    890 
(TISTA/GEC) 


Div.       1 
OTS    price    $1 


10 


N.     Y. 


.s perry    Gyroscope    Co,,    Great    Neck, 

ADAPTIVE    RELIABILITY    TECHNIQUES. 

Quarterly    progress    rept,    no.     2,    1    July-30    Sep    61 

by  E.  R.  Tribken.,.  Oct  61,  6p.   (Rept.  no. 

LJ-1  262-0121) 

(Contract  NOw  61-0393d) 

Unclassified  report 

DESCRIPTORS:   •Control  systens,  •Aulonatic 
pilots.  Reliability,  Hy pervel oc it y  vehicles, 
Stability,  Design,  Feedback,  Servo  systems, 
Coaputers,  Autoaatic. 

A  systea  layout  for  a  stability  augnentation 
systea  incorporating  the  principles  of  adaptive 
reliability  has  been  started.   The  significant 
problea  areas  studied  are:   sensors,  trans- 
ducers, transfer  function  networks,  adaptive 
coaputers,  servo  aaplifiers  and  actuators,  and 
feedback  techniques,   (Author) 


AD-288  891 
(TISTA/GEC) 


Div,   1 
OTS  price  $1. 


60 


N. 


Sperry  Gyroscope  Co.,  Great  Neck, 
ADAPTIVE  RELIABILITY  TECHNIQUES 
Quarterly  progress  rept,  no.  3, 
by  E.  R.  Tribken.   Jan  62,  lip. 
(Rept,  no,  LJ-1262-0136) 
(Contract  NOw  61-0393d) 

Unc 1  as  s  i  f  i  ed 


1  Oct 
incl . 


-31  Dec 
illus. 


61. 


report 


DESCRIPTORS:   •Control  systems,  •Autoaatic 
pilots.  Reliability,  Hy perve 1 oc it y  vehicles. 
Stability,  Design,  Feedback,  Servo  systems, 
A  ut oaat  ic. 

Investigation  continued  on  an  adaptive-reliabil- 
ity stability  augaentatlon  systea  for  aerospace 
vehicles.   The  study  included:   sensors  -  rate 
gyro,  adaptive  coaputers  -  adaptor,  transfer 
function  networks  -  washout,  servo  amplifier  and 
actuator,  and  feedback  techniques  -  output  trans- 
ducers.  (Author) 


AD-28e  911 
TISTA/GEC 


Div.   1 
OTS  price  $2.60 


Ta  ct  i  ca 1  Air  Co 
OPERATIONAL  TEST 


nd,  Langley  Air  Force  Base,  Va, 
AND  EVALUATION  THE  A/A  37U-15 


Division   1  -  AIRCRAFT  AND  FLIGHT   EQUIPMENT 


TOW    TARGET    SYSTKH. 

)'  1  aa  1    rapt . 

by    RayaoBd    I.     Kraiovtch       (' »  r  1    h.     Tivlor    inrf 

othari.    Nov  i-  2       '-'p.   incl.   ll.ul. 

TXC    TH    --a-it. 


w  e  p •  .     no 
I'ni-liiilfied     repor' 


DESCRIPTOR  Si        •Asria'.     tar  gat  5       Jet     fijh-erf 
Trantoalei.     K  light     ta»ling       .aunchlng       h  f  •.><:- 
tlvaaaii.     Towing    planej       Rtcoverv       ('.round 
fupport    aqulpasnt       lirplane    p r 0 t ube r s n  -  9 5 
Aarodyaaaici       Matntaninca       Toaed    bodies. 

The    K-'.Ci    aircraft     can    lafely     tow    the    TDi-'     ji 
target    with    the    \    X     ^'l'-'        tow    fvitew.        Sn 
■  odlficatloo    to    the    aircraft     ii    neceisar,     i". .! 
•xiitlag    wiring     li    used    to     launch    and     rero.er 
the    target.       Maintenance    of     the    i>iteB    has    ;.osed 
no    new    or    uauiual    probleai.        superior    i e r 0 d    i < n  1  c 
cha ra cter 1  at  I  CI    of    the    syitea    allow    jrcdt-r 
flexibility    of    dart     towing    than    w^ s    pre.;ojsly 
potilble.       , Author 


T  I  STA    GtC        urs     y  r  !  -  e     $  '  .  ■»  0 

Beech    Aircraft    (orp.       eihita       Ki.s 
PROTOTYPt    DtVKL.OPIItN:    llMOU        ->        V  :  ■<    REFUELING 
STORE. 

Interia    rept.     no.     ■:  '       '-'     Oct     •. 
by    C.     V.     Lassaann  »     Nov     '2.      -p.        Kngsneering 

rept.     ao.     ^'  '  "- 
Contract    NOw    >^C-       >■  ■  -c 

','n  r  ;  a  5  J  1  :'  :  '■■J     r  »  yo  r  ■ 

D  t  Sr  R  1  PT  UR  b  :    •Aeronautical  b  0  0  ■  s    •■<<•;"  j  f   •■  ; 
in  flight   Xirplane  protubcrin"!     •-• 
fighters.  Kuel  svitews   (■ue.  nojes   IjwJ 
bodies.  Research  progrsa  adainiit ration 

Detail  design  of  the  Beech  Xode;   ■^   \  .  r    '^-fuel- 
ing Store  for  the  value  analysis  ^on:.  jun'ion  is 
near  coapletion.   A  ground  resoninre  tejt  j:  •«<; 
prototype  store  on  the  K  .»H  airplane  was  coa- 
pleted;  results  indicate  that  the  installatijn  is 
suitable  for  flight     Preparations  are  in  process 
for  flight  tests  on  the  h\.H     Vuthor 


AD-2(3'»  »>  '      Di  V  .   •  ,  12 
.TISTK  HD   UTs  p r 1 .  -  I  -  . 60 

Ounlap  and  Assoc  latrs.   In  .,  -^  •  t-v.:      r1.  Conn. 
SELF-ADJrST  ISS  ,  t  •(  1 :  ,  l  sIM  .AT'Ks, 
byCharl'»i  <<  .     K  ••..■■.  .  ,'  . 

Contract  Son  r  -  ■  ■^.i.i.iiO  1 

L'nc  1  a  .  ^  1  :'  1  '•  !  r-f   r  t 

DESCKIPTUHb:    "<>".\r<:     ^l■nu:^t  r^.   'Tracking, 
•Aircraft,  •bat>'l.it-  .  -hn  '.  '■  ^  .     Ajt-iatic, 
Huaan  enginf-rinj,  Traininj,  •5i:iu.atijn, 
Control  ivst'Tis. 


AD-288  ^^2       0  1  »  .    '  ,  12 
(TISTW  RD;  OTS  price  $  '  .  60 

Dunlap  and  Associat'^s,   Inc.,  itanif.r!.  ("in 
A  PREDICTOR  INSTRI-'MEST  KDK  HAM  Al   (  i^STHOu, 
by  Charles  8.  Kelley.     '•,    -p. 

Lncl4<$ifi»rd  r-'port 

DESCRIPTORS:   'Ul  splay  s  .  s  t  »■  m  ,  •'   ntrol, 

*Subaarines,  Huaan  en j  1  n  -  f r  1  n  j ,  Ajt  imatii 

Depth  finding,   Instruacntation.  iintrol 
s  y s t eas . 


AD-283  H3 
.TISTX  PCR 


Dl  V  .        ■• 
OTS    p  r  I  c -    t  ' 


10 


Foreign    Tech.     U  1  v  .  ,     Air     K  o  r  c  --     s  .  s  t  >■  in  s     1   0  ni  m  .i  n  d  . 

•  right-Patterson     Air    Fore    H  a  s '- ,     Ohi' 

A    DEVICE    KOH    AIJTOHATIC     ACT!  ATI  JN    "  (•     A     PAKAi   -i    TE 


RESCUE    St>TEK    h'lH        St.    .jlKl'.   -     r.'hiTli-., 

by     I  .      L  .      A  rn  1  r   I  J   '  V  ,       >         >  1  J  /  1  n      .      ,1  n  il     n  t  h  >•  r  s  . 

20    June    ■  y^  .       :r  ,■■  .  .     t.  .    <r  rii-r  :-■     -  :r.,« 

Soviet     Pat-nt     No.      '.  i^'lV:     i,  C -j '  lS.:.  ..  !••■:. 

Urc  1  as  t  i  f  i  ed    r '-  (m  r  i 

DESCRIPTORS:        ^..^ules.     Autoaatn.     r  1  -. 
interval    counters.     Pressure,     Pistons,     s,>rirji 
Diaphragas    (iechjnics;,     Poieniioaeters,     t..T- 
tric    Botors.     LSSH,     Release    aechanisms. 


AD-288    990  Div.       " 

(TISTK.'PCR)    OTS    pri     ••    i    .60 

Foreign     T-     ",      Ji..,      ^ir     ^•l^>■■     s.^t>-ms     (omiiani!, 

*  r  1  g  h  t  -  P  1  t  t  ••  r  s     ".     Air     r    •  r     •■     n  a  ■-  f  ,     1 '  t.  1  n  . 

V  V     I    t.N  r     •<  !  -'    EST     H\     I.I-      sl'KEu     -     n  -         „     MEDl  1  H 

r<  A  S    ,  t      :  t.  T     r'  A  -,  s  t  s  I ,  E  H      A  I  H  i    !i  A  !•  F  . 

t)  ,      -,         r  ••  j  •■  r  .  »(a  V        .   .  (   .         Tries,      n  u  .      I-  TU-TT- 

Ot-VtJi     froa    (jraihila-sn^.'i     Aiidtsi.i.      So.      ... 

pp.     10-13.     196. 

I.  n     ■■  .1  s  s  1  ;  1  >-  1     r  »•  pii  r  t 

DESCRIPTORS:   •Coamercii.  p  .  i  n -■  s    : -•  t  planfi, 
Passenger  vehicl'-s,  .let  •"cgincs.  rurl)iif,in 
engines.  Turbojet  i- n  j  i  n  .•  s  .   \  t- r  v,  1  v  n  am  i  c  con- 
figurations, USSK 


Al>-2fl9    ?69  Di». 

(TISTA    GEC^     OTS    price    |2 . 6C 

Air     y  r^  T  r  >■     Proving     llrmind     Cn-^r^anc!,     Ecjlir     Air 

Fore     H  H  s  ••  ,      ■    ;    1  . 

COIIPA:  IHll  1  IK     TE5!     i.;     1  Ht     A    A    --I-"^    TdW    S:  B- 

SYsrm   Ki'H   THE   f-icuj   Ai^dHA.i-: 

by    Hobrrt     J.    Tracy.       S^v    '      ,     '-p.     i  n  <■  1  .     iilus 
table.     (Rept.     no.    APC(      TDK    '2-66) 
(ProJ.    7831»13) 

I   r  r  ;  ,1  <.  ^  1   f  :  '■  I*     r  '■  (i  n  r  i 


ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


DESi    -(M'Tl  KS:         •  A  ^  .-  i    ,  :      •  i  r  )• 

■    s  ,       J  ■  ■  • 

f  1  ij  ^  •  •  r  s  , 

T  ra  n  s  '>•■  1      s  .     ■  '.  i   j '  '      '  ••  s  •  i  "  ; 

'    •■  s    '     »• 

I  .lunching, 

E  f  f  ec  t  1  v- n  •   s  s  ,      r.wing     pi    in. 

■  s  ,      K  f  c 

\  >■  T  \  ,     (",  r  ou  nd 

support      e  '!  u  1  :i  B'  >•  n  ■    .      A  i   r  p  :  -i  "  • 

■     pre' u 1 

'f  r  1  n  r  f  s  , 

T  owed    bod  1  '•  V  . 

A    c  oiipa  t  i  bi  t  i  t  s     ■■■'.•     whs 
37U-15     tow     SL.h^v>^'.ir     *  1  •  h 
This    tubsysirm    xis     ■ttsijn 
Tactical    Air    Co^nn.ir-r'    «.i'>' 


\  -  ■ 

pr 


n  r 


capabi 1 i ' 

F-1CfC   1)  .     t-  ■^'  H 
we  re    conduc't-d 


( ;  u  n  n  ♦■ 

.in.'     y 
to     !  e  5 


r  V 


'  r  1  1  "  1  n 
..^      ^  1  r  c  : 
the     ' ow 


. .  f     '  h  .•     A     A 
[J      I  1  r  r  r  :i  f  •  . 
V  1  i1  '■     the 
•^S'Hic      'ow     'flrgeT 

f .r     ' hr     K--     ^C, 
if'.        Missions 
<.  u  [• «.  i  s  '  cm     for 
ground     ind    airoorni"    compatibili'.     vni'h     thi-    ^-        I 
aircraft.       The    operation    of    •^'■    •)•«    ^iihsvs".>ii 
during    launch    and    low    ;tnd    pc  r  f  '  rr-  i  n  <  c    cipa- 
bilities    while     flying     typical    im^^i'ir     profil'-s 
were    evaluated.       The    THL-^/E     rpKinii     s  •  -m  d    »  a  s 
also    evaluated    for    use    as    ground    supprir' 
equipaent.       (Author) 


AD-289  ^25      Di».   1 
^TISTP  WH)  OTS  price  $2.60 

«  1  s  r  (1  n  $  i  n     1  Hd  !  i  s  u  n  . 

XAJOH     VEGfclATl'A     TiPKs     lih      nhsTEHS     'SrAKIO     ASD 

MANITDHA     tKiM     A  h  f(  1  A  1      P  Ho  Ti   i.  ■<  A  P  *  s  , 

by  J  ame  s  A   ,  i  r  n  ■• ;;  .    r  .•  h  P  .    T'- 1  h  n  i  c  a  . 

rept.  no.  7 / 

iContraci  Nonr-1 20207 .  Pr,j   SK  Tg^-o?^) 

Lnc  1  a  s  s  1  !"  1  •■  1  r  '-po  r  t 

DtSCil  PT'Hs  :         "Plants,      •  T  •■  r  r  rt  i  ■■  ,      •  A  .■  ri  a  1     pho- 
tSfraph;,      Manitoha,     >)ntari'>. 


AD-289    513 
TISTA    r.EC 


OTS 


A.O 


S  V  s  t  ►•  ■     ;'..*,  0  p  ■  e  n  t     1   0  r  ;i  .         s  a  n  t  ,i     Monica.     ("  a  1  1  f  ■ 
ThHH;  SA,       v:k     THAI-hl'      luNTHMi  A     :AHI)KArOK> 


SODEL     KIK     MAN-MArHINE     SKSTEM     HtbEAK(H, 
5,   L,    T.     A  lexander    and    M.     Ash.        ■      Nov     '  . 


.ic. . 
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Inclassified  report 


Scked 
:  ;  OS 
;  ;  f  s 
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•If  111 

;firr  1  b 
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IPTOHS:        'Air     traffic     control     systems. 

u.ing.     Siwulati^n,     Mather,  alical     predic- 
Test     facilities.     Interception     probabili- 
Aviation     safetv        Aulonatic,     loramunica- 

s^steas.     Tests. 

,lor>  node!  of  a  Terainal  Air  T  r  ,i  f  f  1  c 
S-sten  Mas  designed  to  be  used  as  a 
for  research  in  nan-machine  s> stems. 
tial  configuration  of  this  system  was 
ed  together  with  aeasures  which  were 
ed    to  test  its  response  characteristics. 
or  coapsring  the  perforaance  of  the  live 
With  and  without  an  anaUticil  scheduling 
odel  were  discussed.    Author 


ting 
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2.  ASTRONOMY,    GEOPHYSICS  AND 
GEOGRAPHY 

»:-:-  ■  io<5  il  i  V . 

•  ;ST  P    *■  'f       "T  S    price    $  "  .  "1  0 

l.jnejota     I.     school     of     Physics.     Minneapolis. 
i'lOSPHEHK^     PHYSICS     PKOGHAM. 
naasrv    rept.,        .lan-Sep    ':.''.  | 

^fp  '  :.     -p.     ^    ref  8. 
oitrict    Nonr-"lC22 

I  nc  1  ass  1  f  led    report 

DE^rR  I  PTdRS  :       •  /  0  (J  1  a  c  a  1     light,     '(izonp.     "Ions, 
>nsltv.     Measurement.     Photographic     analysis, 
Initrumentat  ion. 

oit  en  t  s  : 

-iMoon-horne    zodiacal     light     cameras 
V.aoipherlc     ozone    studies     with    the    chemilumi- 

ntscent    ozone    detector 
*t  10  spheric     ion    density 

;:,->—    QIQ  niv.         2,      2' 

■;STI-    LMir        1)1  s    price    l'>  v.  .  1  0 

'«x«j    A       and    M.     (oil.,     College     Station. 

,AOAR    AND     s^EKI^S     I  N  V  K  .STI  GAT  I  ON  S    01      TEXAS    TMl'N- 

:  fSSTTiKMs. 

■  .13  1    rept., 

■'     i'orge    i.     Huebner,     .' r .  ,     \anre    E.     Mover,     and 

■01    t.     sanfnrd.        ; -'     »•  8  v     -2,      ^'.p.      incl.      i  1  1  11 S  . 

•  J  ■  .  '  s  ,     ,  •     r  p  f  s  .        Kef.     no.     --'-■*  I 

ontract  At   I'^r^.^  21H2 
1-1  r;  .;_j^-,  Cnclassified  report 

JEblKIKuKS:   'Atmospherics,  *Hadar,  'Noise 
Ssdio  ,  Thunderclouds,  Meteorology,  Radar 
rc'l  ""c  t  1  ons  ,  Texas,  K  ad  1  0  f  r  equ  pn  e  y  spectrum 
J",  aiw^rs,  Hadiofrequency,  leather  fore- 
casting, storms,  Klpctromagnetlc  fields. 

8f«alts  are  descritipd  of  an  investigation  to 
fjpliin  thp  fundamental  c h a r ac t p r  1  s t  1  c s  of  radio- 
'r'quencv  noise  due  to  sferics  and  to  correlate 
•"OS*  characteristics  with  meteorological  varla- 
'   'i    n  such  a  way  as  to  provide  reliable,  short- 
tfiponse  parameters  for  the  diagnosis  and  pre- 
diction of  severe  weather.   A  frequency  Index 
■-•led  on  strokp  rate  and  the  ariplitude  Tiode  of 
'our  of  the  frequencies  investigated  in  this 
•M^arch   VIZ.,   1^,  "=  J ,  li^O,  and  1"^^"  k  c  )  showed 
'fiionahiv  good  linear  agreement  with  equivalent 
tidsr  reflectivity.   Moreover,  despite  the  gross- 
■fJi  of  the  observational  data,  the  results  of 
■'"I  study  of  Texas  thunderstorms  by  coaparative 
'•-ar  and  sferics  observations  suggest  a  corre- 
"tio?  t.  etween  the  frequencies  at  the  amplitude 
•«dei  In  sferics  spectra  and  the  updraft 
"loritips.     Author 
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I  ppsa 1  a  r.  (Sweden) . 

GEOPHYSICAL  ASPECTS  OK  COSMIC  RAYS. 

E  1  na 1    rept . , 

bv    Arne    Eld    Sandstrom.       31    Mar    '-2,     23p. 

'  ont  ract    AK    o1  (5U;131  2- 

AKfil     r2-r52)  Unclassified    report 

Lit  siin  PTOHS  :       "Cosmic    rays. 
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Naval    Civil     Engineering    l.ab,,     Port    Hueneme, 

THE    EFFECTS    OF    MARINE    OliOANISMS    ON    ENGINEERING 

MATERIALS    FOR    DEEP-OCEAN    PSE, 

bv    James    S.    Muraoka.    "    Mar    '^2,     3Bp.     incl.     illus. 

"""    refs.     (Technical    rept.    no.    m?2 

(Proj.  Y-ROn-CI-042) 

Unci  ass  If  ied  report 

DESCRIPTORS:   "Marine  biology,  "Sea  water, 
•Wood.  "Materials,  Damage  control,  Marine 
borers.  Plastics,  Metals,  Cement,  Concrete, 
Elastomers,  Bacteria.  Crustacea,  Molluscs, 
Aquatic  animals,  Deterioration,  Physical 
propert  les. 

A  literature  survey  was  made  of  the  effects  of 
marine  organisms  on  various  types  of  engineering 
materials,  particularly  in  deep-ocean  environ- 
ments.  Numerous  materials  such  as  manila  ropes, 
cotton  fishing  nets,  petroleum  hydrocarbons, 
rubber  products,  steel,  submarine  cables  (tele- 
graph and  telephone;,  concrete,  and  cork  ^floats) 
have  been  attacked  and  destroyed  by  various 
marine  organlsas  in  various  depths,  from  shallow 
protected  waters  to  ocean  depths  exceeding  7,200 
feet.   Marine  organisms  which  have  been  observed 
to  be  responsible  for  the  destruction  of  these 
materials  Include  species  of  wood-  and  rock-bur- 
rowing animals,  purple  sea  urchins,  sharks,  fish, 
and  n  ic  roorgan  isras.   (Author./ 


AD-^?"  ^->^      Div.   2 
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Air  Force  Cambridge  Research  Labs.,  Bedford, 

Mas  s  . 

(.EOPIIYSICAL    DATA    FROM    L.     S.     ARCTIC    OCEAN    DRIFT 
STATIONS    --'''^-^-oC. 

l,y    G.     II.     Cabaniss.       July    t  .;  ,     .....p.     incl.     illus. 
lablfs.     F'    refs.     vliept.     no.     AFCUL    k^-iS:, 

^Proj.  7c28; 

Ln classified  report 

DESCHIPTOHS:   "Oc eanog r aph i c a  1  data,  Ice 
islands.  Oceans,  Salinity,  Phosphorous, 
Phosphorous  compounds.  Silicates,  Nitrogen, 
Nitrogen  compounds.  Nitrates.  Oxides,  Chlorine, 
Silicon  compounds.  Terrestrial  magnetism. 
Gravity.  Measurement,  Arctic  regions. 

Geophysical  data  taken  from  March  ""-"  to  Sep- 
tember -^<C  at  the  three  United  States  Arctic 
ocean  drifting  stations,  ALPHA,  ,T-'  .UliAVO,,  and 
CHARLIE,  are  presented.   The  tabulations  include 
stalion'positions.  ocean  depths,  oc eanog raph 1 c 
data,  observed  gravity  and  anomalies,  and  values 
of  some  of  the  magnetic  elements.   Field  pro- 
cedures are  described.   A  bibliography  of  reports 
derived  from  the  scientific  programs  during  this 
period  is  included.   vAutliorJ 
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(TISTH/MS       OTS    price    ♦?.60 

Queen-  •     L'.  ,     Relfait       r,t  .     ^rlt.^. 
TEHPERATI'RE    DETERU  !  N  AT  [   iV     f-HOK     A        !  .rTl 
VAPOI'R     IN    THE     I'PPEK     *TH(JSPMEKF, 
by    r, .     T.     Rett     and    T.     N.     t.     Patterio-. 
23p.     Incl.     Illui.     table.     ^'    refi. 
'Grant    *K-EOARDr    -'-•'' 


•y     A  •  K.A  LI 


AKCRL    ►2-- :4^ 


'nclaiilfled     report 


DES<"R  I  PTORS  :        'ipp^r     ataoapl-r-,     •Teaper- 
ature,     •Cloudi,     • So d I ja ,     •!  Ithlua,     Spec- 
trogrtphlc     analrjli,     Teit    raethodj,     Xeai- 
ureaent,     Vapori,     I)  etera  (nation. 

A     new    aethod     li     dltcjiied     for    meaijrlng     thf     t t 
perature     In    an    artificial    cloLd    of    alkali     .n- 
pour.        This    aetliod    ov»rconi»i     tl-     roa?ll'"atlo''.  s 
Introduced    by    tie    proceii    of    lelf-abiorptlon. 
Eitlaatet    of     the     tnteniltlej     of     th*     r^-leva"! 
enlsilon     llnei     to     be    obierved     ar>"    laade.         '.  '      i! 
concluded    that    obi'rvatloni    nnrfe    on     Ittiljni    vi- 
pour    present     the    beat     aeani     of     !ieat'jr>^nent. 
Author 
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Uivo*    Obiervatorr       '>altzerland 
rOllPREHENSrVE    C  I.  mAT()l.l)(,  Y    OK    (fjDl   IM, 
MEASURED     WITH    THE     DAVOS     KK  [  LOR  1 KKT  fvH 
GENERAL    RESLLTS    OK    THE    i' L  I  M  AT  0!  0(",  Y     " 
POWER. 

by    E.     Flich    and    ».     Borllcofer.       Ajg    ■ 
illut.     '^"'    refi.  Scientific     r»pt.     n 

Contract    DA     i)  ~i  t\ -f.V<  -  '  ^  ■ 

''nclaiilfled     report 


P')«KK  A^ 
HART   ;  . 

r  1)111    :  M, 


■ ; 


DESCRIPTORS:  ••llaate,  ••'oollnj,  «ea  •  u  r  ea' n  t  . 
I  Hi t ruaen t at  1  on .  Statlitlcal  analvili,  ^ph-rej 
Heating  eleaenti,  Theraoitati.  <attaeteri. 

A  survey  on  the  cltaatologv  of  cooling  power 
based  on  aeasureaenti  and  records  with  the  'lav'^i 
frigorlaeter  li  given.   A  defrlptlon  of  t  "i  • 
varioui  aethodi  for  the  deteralnallon  of  roo!!"; 
poN«r  and  the  different  application  for  kat*- 
theraoaater,  frlgorlaeter  and  f  r  1  go  r  i  g  ra  p  ii  Is 
given.   A  survey  on     foraer  Investigations  on 
cooling  power  and  on  the  special  probleas  of 
alcrocllaatologlcal  differences  and  wara  r\{- 
■•tet  is  aentloned.    Author 
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Slanlord     H-«e<rrh      Injt..      M^nlo     Park,     Calif. 

OB  JEl  T  I  Vr      AMj     M!  n  am  ;      A.      s  7     b  ;  K  s     if      !  ROP  IC  At 

«KAT''KH     pMhMiMtNA 

,jar!^r,»     progr»i«      rept.      no.      '.  June- 11     Aaf    fcj 

t»      R.      ■        hnd.lrh     »n.1     R.  Kancuiu.  '1     Aug     t2 

.•p.       inr,,       l,.u».  refi. 

(Coatrjr'     oi.       r-0J9-se-89Ct..  ,     P  r  o  j  .      •  A'J  j-; -- -  25. 
09-C 

L'n        asjifi'il     rt-port 

DE->'r(:PTiRS:         •Weather     fere,   ait  ing,     Marine 
Be!^aro.)jy,      ■-•!<•  or.ojica.      lata,     lind. 
Cjrclod'i.      .apie     r<te,     (aribbean     bea,     Mathe- 
•atici;      prfliriior,      llatlltirn.      ana.ysis, 
Trjpi      a:      r^g.onj. 
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A      r]%pace     Infir-natiin     .iii 

.,t.O»Xr.\tl  !'.      A'    r  1.  1T\ 

by     V.      M        Mist  11      ni  A.      .'.hj\in.         .■      Oct     ■;, 

2  p  .         .  A  i  L»     r  ••  p  t         n   ,  .      -.-'100,     Trans,      f  r  )  m     S  o  a  i- 

Probleas    of       •Tit.ntic    Aclivi;  .  r.^omag- 

nellZTi  A-   r     •■     T1  ;  V  a  ,     2:J.     pp.     ;a  .<;-?i^  ',     May-Juae 

1962, 

Unclasp  111- d  r>-p')rt 

DESiKlPT"-*-!:        •I-rr-itriil     majnHtism,     Diurnal 
va  r  I  1  t  1  .  ^  ■. 

AD-2<?«    04^  01  V  .■■ 

(TisTP/KR,    'i:^   pr  i,--'    y    '0 

A--r'ipac--     Infmatin     jlv  Wa^nlngt'ln,     D.     C, 

1,1- 11*1  A ',N  I- T  1 1'     SM     '!  A  (     ^Ar(  1  AT  I 'iNs  . 

b  y      V         1         P  '  i-  1  !  -1  r  ■■  k  I  r  t     '  .    .      .  p  .  A  ID     r  e  p  I  . 

no.     '.-•■    ■        Trani        fria    Structur'-      if     the     Kield 
of    G'-magn-tic     'n-ruiar     Varlatinn?.        r,.-umagn''tlii 
I     Afronoaiya.     2i3.     pp.     5-^  '-'  ■  '   .     May -June     li*-; 

ITn  r  1  a  s  1  1  f  I  -d     r  '■  p  0  r  t 
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Aeroipar*-      In  fj  mat  Ion     iilv.,      aajhington,     D.     C. 

.1)     Mill)  1  ••  1(    A  r  Ids     ^  ok     lit-      PK  h  V  tS  r  ION     OH     MIT  IGA- 

[  :  "N   'I.     lA  : .  . 

bv  K.      ^ul»ii.>-lidi>-.        /■      let     •.",      'p.     2     refi. 

AIJ     rept.     no.     •-■     ■,      Trans,     from     Phvilcal 
Principles     of    '    loud     Ireataent     for     the    Preventloi 
1'      lii  1  1     PhrnoH'-na.      IS:     AkadeaUa    N  a  u  k     SSSR. 
'Ofcladv^        .,'♦1.. ,      pp.       '  '  -i  ~  '  ■>     ^      '    t '  P 

'nrlasJifled     report 

DKSCI  If^'iK^:        'ail,      •ilouds,     Meteorology, 
P»rt!'-!-1,      Precipitation,      A  t  mo  s  p  h  »•  r  e  s  ,      PhvsiCl' 

prop-rl   I'l. 
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,,oi(  ha  ren- I  nsl  i  I  ut    Brelsach       Germany     . 

,XAK     AND    M'NAK     !  I  11  (■  S     IN    THK    DHUT     I'K    THK    K 


June    f 2. 
S  r  i  en  t  i  f- 


■tGlON 

■1    i.     Ha  r  n  ;  s  c  haa  c  h  er    and    K.     Kawer. 

".p      incl.      illus.     ..    refs.  rechnical 

c      note    n  n .     ".  . 
ontract    •,  '    61(C'2    ^• 

liBi     f2-""''''"     t'nclasslfied    report 
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teaatlc     statistical     trealmen'      of      i      l.irije 
of    observations     standard     se.isu-iil     drill 
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■t:s.  rieni'.fir     rep",     no.     1*3;  i 
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descriptors;        -  ',  t  mo  s  ph  c  r  •■        "  *  a  ;  e  r     ,  ,i  p  o  r 

<pf  rt  ro  J  r  1  ph  1         i'.  .il.sis        ^i -,i  s  .^  r  en^e  n  ;         Test 
1''.  hods        liislrit'U'ion. 
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Surface-ship  gravity  data  were  obtained  along  a 
pr,ifile  across  the  West  Klorida  escarpment  in 
December.  I'M.   Combining  the  new  gravity  data 
with  previously  existing  geological  and  geophys- 
ical information,  two  erustal  structural  models 
Here  constructed  across  the  escarpment  which 
fit  the  observed  free- air  gravity  anomalies. 
One  model  was  based  on  th,>  assumption  that  the 
escarpment  is  causi'd  by  a  reef  build-up,  and 
the  other  by  erustal  faulting    The  gravity  data 
ire  thus  consistent  with  either  a  tectonic  or 
n  ,1  n- t  e  c  t  0  n  1  c  origin  nf     the  escarpment.    ^Author) 
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The  results  of  one  year's  observations  of  the 
amplitude  of  16  kc  signals  froa  GBR  Rugby 
received  at  Scott  Base,  Antarctica,  are  discussed. 
The  diurnal  variation  suggests  that  the  signals 
are  received  over  the  long  great  circle  path. 
There  is  flight  evidence  that  the  attenuation  of 
this  path  during  da.vllght  hours  Increases  with 
geoaagnetlc  activity,   (Author) 
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„L.->(  K  1  PTOKS  :    •  t  x  t  r  a  t  e  r  r .  i  t  r  1  d  1   radio  waves, 
.«plter,   lltra  high  fre>juenry.   Polarization. 

Iriiureaent  s  made  at  the  (altech  Kadio  Ubserva- 
..,  t,  n  the  .►•..   »c      .'   era   radiation  frum 
.p;tfr  are  summarized.   The  results  an-  c  o  m- 
(-.-d  Kith  similar  measurements  made  earlier  at 
'.   ,f       ,  ■   and  ■   -   ■>    .  .  cm  .   The  observa- 

jjv  ..-r--  made  during  the  week   --.'  Apr  "  "^ 
..'.!!  in     interferometer  "f  baseline       lambda 
t-l    ;•   this  antenna  separation,   Jupiter  was 
.r.-<s..  .v.d  an.l  v  a  1  u '•  s  were  ..  b  t  a  1  n  e  d  for  the  total 
.,.  frd'tiond.  :ii.  edr  polarization  and  position 
, ,  .  ^  ,  r     I  r  ,.  ,..,•,  I  ri  .   vector  of  the  radiation. 
■.  oUain  an  adejudle  signal  to  noise  ratio  it 
•  i>  TP  .■^^dr.  tn  i.tegrale  the  fringes  for 
.friods  of  the  order  uf  .    min.   Kor  this  purpose 
,:    ."d.j   umputer  dnd  aechanica;  integrator  were 
.  I  •■  i .     Author 
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DES' >■  !  P  ! 'lK'^ :   'Terrestrial  aagnetisin   K  x- 
•'reaeU  low  frequency   Liiurnal  lariations, 
reriodir  v  a  r  1  .i  t  i  o  n  a   Measurement 
'  nit  r  uwen  t  a  t  i  o  n  .  l 

•iplitjde  versus  t  i  ae  records  of  .'J-ainute  dura- 
■on  of  Sorth-South  and  Kasl-West  aa y n e t i c  field 
uruiions  in  the  '  to  2.  cps  frequent)  range. 
•  »d  :..-hour  records  of   .'  to  *    cps  aagnetic 
':e:ds  which  were  obtained  over  a  period  of 
if.frai  Bonths  are  analyzed.    It  appears  thst 
■if  los-  prominent  frequencv  of  individual  wave 
•tilns  in  this  frequencv  range  is  not  constant, 
■■»«i  soae  imperfect  correlation  exists  between 
'  •  noise  and  solar  actUitv.  and  that   •.•   to 
-.   ops  Kl  h   intensity    recorded  on  an  last-*est 
■■»i'.   is  noraallv  higher  during  daylight  hours 
'■'•o  the  corresponding  Kl.l-  intensity  recorded 


,1  t  night.   The  diurnal  variation  of  K.IK  intensity 
averaged  over  a  'f  day  period  between  April  and 
.lulv  "^'2  closely  resembles  the  diurnal  variation 
of  thunderstorm  activfty  in  the  Western  hemi- 
sphere, based  upon  data  accumulated  before  l-fC. 
Author, 
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DESCRIPTORS:   •Moon,  •Infrared  scanning, 
•Mapping.  Terrain.  .Surfaces,  Thermal  radia- 
tion. 

Infrared  measurements  were  made  over  certain 
lunar  crater  regions  during  the  eclipse  of 
September  5,  I960  and  the  full  aoon,   Kive  rayed 
craters  were  observed  to  cool  less  rapidly  than 
their  environs  during  the  eclipse,  the  anomaly 
being  greatest  for  Tycho  and  progressively  less 
for  Aristarchus.  Copernicus,  Proclus,  and  Kepler. 
The  findings  are  discussed  In  terms  of  the  thermal 
properties  of  the  surface,  including  thickness  of 
insulating  layer  and  age  of  the  craters.   Local- 
ized variations  were  found  during  illumination, 
evidently  at t r ibut abl e  to  variations  in  albedo 
and  geometry.    (Author) 
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orv  experiments  were  perforaed  with  a 

closed-system'  side-freezing  cabinet  in 
oapletely  saturated  soil  saaples  were  sub- 
to  alternate  freeze-thaw  cycles  without 
ge.   *  vertical  or  nearly  vertical  freeze- 
ane  was  obtained  in  the  side-freezing 

The  soil  used  was  a  straight  graded 
slve  material  with  ^  U'^    finer  than  the 
v..  y.  mm   mesh  sieve.   According  to 
ritorion  based  only  on  gradation,  the 
uld  be  classified  as  a   never  frost-heav- 
aine  soil'  or   non- f ro st-suscept i bl e  . 
eriaonts  were  run  for  20  and  22  cycles. 
g  rates  used  were  as  followsl   30.0 
■j>.^  Mi/hr;  aad  ^2.0  •a/hr.   The  initial 
sity  was  approximately  constant  for  each 
1.3  g/ca3  or  ^^2.A    lb/ft3.  and  complete 
ion  was  maintained  in  the  tests.    Author) 
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The  effTtiv"ni-jj  of  t  n-'ihod  for 
•  ccuricy  of  I'rii;  triaijulj'..)n 
thforelicil  inalyiii  »  f  t  >■  r  a  num>- 
tion  procerluri"  il  tpste^.  The  me 
volvet  the  suaaaMon  fonnulai  of 
ingulation.  i  h  i-  rncaiurr^l  r  ■»  $  i  <1  u  a  1 
in  the  individual  mod'-ll,  'l-vati 
in  the  fcale  tranif-r  points,  anrl 
ticil  procedur-"!.  Th»  parallaxes 
■ere  firit  corrected  for  known  in 
deterBined  regular  lysieiiaii- 
fuadaaental  operation!  the  image 
the  photographs,  the  projection  i 
initruaent.  and  the  operator  T 
the  corrections  were  deterainer)  a 
errors  with  the  aii  of  error  prop 
and  the  basic  standard  errors  i  i 
The  d it cr epa nc  I  es  between  th-  fin 
aetric  coordinates  and  the  rorrei 
geodetic  coordinatei  in  chern  poi 
teraiaed  and  compared  with  the  th 
predicted  values  of  the  standard 
tittieal  Methods  were  finally  app 
of  the  significance  of  the  deviat 
theory  and  practice.  The  agreeme 
theory  and  practice  was  found  to 
thit  experiaent  that  the  bas i ■  th 
cepted.  It  IS  also  concluded  tha 
periaieali  are  necessary,  particui 
ligation  of  the  fundamen'ji  opera 
sources  of  the  errors  and  1;sr''p 
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DESCRIPTORS:   'Ocean  bottom, 
diffraction  analysis,  Llays, 


•Soils,  *X-r«y 
sedimentation. 


Tha  Core  Borings  in  Deep  Ocean  subtask  of  the 
geaaral  Structures  in  Deep  Ocean  program  is  de- 
iigaad  to  gain  faailarity  with  neans  of  obtaininj 
aad  treating  uadisturbed  saaples  fron  the  floor 
of  tke  deep  sea  relative  to  their  supporting 
abilities.   One  of  the  aajor  problems  connecter) 
with  oceanic  soil  work  pertains  to  distinguishinj 
the  various  soil  types  that  all  have  much  visual 
siallarity.   To  deleraine  the  suitability  of 
X-ray  diffraction  aethods  for  investigating  I's 
coapoi i t i ona 1  characteristics,  a  representative 
saaple  of  ocean  floor  soil  procurer)  fro'^  a  12 Ju- 
foot  water  depth  on  the  continental  sheif  off 
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ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


OLLISIOSS     IN    TMK     LAHTH'S    ATMOSPHKIIF     AHOVK 

•-:   ka, 

Nov     '  ?       ^'  "P  •      i  n  r  1  .      1  1  1  u  s  . 

'no.     Rtt-'  ■  ^'-Pl! 
1:5  ,  "uO.      Pro  1  .     HASn 


,    (■ .    M  .     I   r  a  I  n  , 
r,f.  Research    memo. 


oit  rac  t     A  ' 


.  'n ' 


Inc  1  a  s  5  I  f  i  ed     report 


Dl  SCK  !  PTdUS 
Ibsorpt  ion, 
Jtiiosphere. 

I '.  f  u  1  a  t  ions 
(•.  '.("Huation     0 
:on  lied    gases 
•.  ;on    10    alter 
■ol  1 1 s  1  0  n  s 
f'.i-ctron    lemp 
iC.Lij^    h,     for 
10  10    10,000 
,n   the    range 
^u»*  n  c  V  ,        The 
10    t  He    earth' 
jnder    c  o  nd  i  t  i 
ijch    as     mav     r 
df  t  ona t  ion. 


•Radio    waves,     Oases,      Ionization, 
Atteiuation,     Flectrons,      Ions, 

and     graphs     are     presented     Showing    the 
f    radio    waves     in    low-density 

in    which    the    principal     contrihu- 
uation     is    due    to    electron-ion 
Numerical     results     are    presented     for 
eratures     in    the     range    of     1-CC    to 

plasma     frequencies     in     the    range    of 
mc,     and     for    transmission     frequencies 
of    ^     to    1  L^    times    the    plasma    fre- 
results     are    particularly     applicable 
s     atmosphere    above    about     "CC    km 
ons     of    abnormally     high     ionization, 
esult     from    a    high-altitude    nuclear 

Author 


O-.'"'-"-'    ''  "  •"  Div.        ? 

'  ;STP    I  MM      (ITS    price    $"  .  •  0 


ilifarnta     1.,     Berkeley. 

PRESM'RF    AS    A     Kl'NCTION     OK     DISTASiF,      PART     II, 
s,    ..     N.     David     and    M.     K.     Gupta.         •"     Oct     '2,     1'p. 
iflcl.     tables     (Scientific     rept.     no.     ui 
ontract    Al     ^o  [tOi,  .  "'^  "■'  .     P^oj.     °'^L) 
tn  Ri     .  1^-1012) 

Inc  1  ass  i  f  ied    report 

3tS(RIPTi)Rs:        •Barometric     pressure,     Diurnal 
, .nations.     Position     finding.     Height     finding. 
Polynomials,     Least     squares    aethod. 

•>i?    data    of    experience    give    the    correlation     in 
;hf    pressures    recorded    at     pairs    of    stations 
iituated    at    varying    distances    apart.       Starting 
•itn    an    arbitrarily    chosen    stochastic    aodel,     a 
iodel    so    chosen    approximately    to    describe    the 
ot  served    effects,     a    formula    for    the    correlation 
'or    any    pair    of    stations     is    deduced.       The    parara- 
'■.frs     in    the    model     were    guessed    so    that    the 
;rois-sect ions    of    the    correlation-distance    sur- 
fice    have    the    saae    kind    of    pattern    as    those*  ob- 
i»r»ed    in    the    observed    data,     and    the    theoretical 
correlations    between    the    pressures    at    several 
pilrs    of    stations    were    calculated.       The    agree- 
ami,     for    stations    reasonably    close    together, 
between    the    observed    correlations    and    those    de- 
duced   froa    the    model,     is    enough    for    accurate 
fitiaation    (instead    of    guesswork)     of    tke    paraa- 
fters     in    the    aodel    to    be    worthwhile    carrying    out. 
The    results    of    calculations    with    the    aOdel,     using 
iccurately    estlaated    paraaeters,     will     indicate 
poiiible    desirable    aod i f ic at  Ion s .        (Author) 

0-:''>5    J>J1  Div.        2 

'l-sTP    I  H         OTS    price    $2'  .  00 

>il  ler-Coluab Ian    Reporting    Service,    Washington, 

-.  c. 

"HiXEEDINGS    GOV  tRNMENT- INDUSTR  Y    Of  EANOGR  A  PH  IC 
:'>MRrm-;NTAT  ION    SYliPOSU'M,     WASHINGTON,     D.C., 
*GIST    U    AND    1",     TQ'T.     SPONSORED    BY     INTERAGENCY 
OkHITTKF.    ON    OCEANOGRAPHY    OF    THE    FEDERAL    COUNCIL 
■    «    ^1    II:NCK    AND    TECHNOLOGY, 

•d.    bv    .Julius    Rockwell,     Jr.       1  r.' e  i  ^     .♦f2p.     incl. 
■ M  us .     r ef s . 

Inclassified    report 

DESCRIPTORS:       •Oceanography,     •Instrumentation, 
'"'ceanographlc    vessels. 

■'If    proceedings     include    the    2"=    papers    presented 
«t    the    Government-Industry    Oc e ano gr a ph  1  c     In- 
itruaent at  i  o  n    Symposium    by    top    administrators 


and    scientists,    answers    by    panel    members    to 
questions    received    from    the    floor,     lists    of    the 
scientific    and    industrial    laboratories    concerned 
with    oceanograph ic    research    and    development, 
lists    of     instrumentation    developments    now    re- 
quired   for    oceanographic    survey    and    research, 
and    other    miscellaneous     information. 


TISTP/GRW 


Div.       2,     30 
OTS    price    |2.t0 


le    (0..     Santa    Barbara.     Calif. 
GROIND    BASED    MAPPING    OK    UPPER     AIR    WINDS. 
Quarterly    progress    rept.     no.    1.     1    July-3 
b\    H.     P.'Wurtz.       30    Sep    (2.     2Tp.     inc 
tables. 
Contract    DA    ''£.-0:^^-sc-^:  68^  .     ProJ.     jAQ  '-2 


Sep 
1 1  lus. 


62, 


-005- 


Lnclassified  report 

DESCRIPTORS:  »Ra d i omel er s .  Interference, 
Optical  filters.  Reliability,  Wind,  Upper 
at BO sphere,  \elociiy,  Design. 

This  analysis  covers  the  work  in  which  upper  air 
wind  velocities  will  be  related  to  radloHetrlc 
data  obtained  frou  infrared  radiation  of  the 
ozone  layer.   Work  was  concerned  with  the  design 
and  related  proble«i  of  the  special  radiometer. 
V  Author) 


AD-288  -ic7 
(.TISTP  JW) 


OTS 


Div. 
price 
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Aerospace  Information  Div.,  Washington,  D.  C. 
TELLURIC  CURRENTS  IN  ANTARCTICA. 

i'  May  o2,  3p.  (AID  rept.  no.  62-fcCi;  Trans,  from 
Sovelskaya  An t arkt i c hes kaya  eksped i I s i y a .  Vloraya 
kontinental'naya  ekspeditsiya  1956-1958  gg.; 
nauchnyye  rezul'taty  (Trudy,  t.  9).   Leningrad, 
Izd-vo  Morskoy  transport,  pp.  10-2^,  1960) 

Unclassified  report 

DESCRIPTORS:  •Earth.  •Electromagnetic  fields, 
•Pulse  modulation.  Earthquakes,  Seismic  waves, 
Antarctic  regions . 


AD-i88  Jt8 
, TISTP  JW) 


OTS 


Dj  V.   2 
price  $1.10 


Aerospace  Information  Div.,  Washington,  D.  C. 
STUDY  OF  VERTICAL  MOVEMENTS  IN  THE  EARTH'S  CRUST. 
;-  May  62,  3p.  (AID  rept.  no.  62-73;  Trans,  from 
Geodeziya  i  karlograf i y a ,  no.  2,  pp.  11-16, 

Feb  62) 

Unclassified  report 

DESCRIPTORS:   'Earth.  'Motion,  Vertical  indi- 
cators. Deformation,  Measurement. 


AD-288  ^bQ      Div.   2,  9 
(TISTP'JW)  OTS  price  $1.10 

Aerospace  Information  Div.,  Washington,  D.  C. 
IONOSPHERIC  DISTURBANCES. 

11  June  62,  2p.  (AID  rept.  no.  tD2-7f,  Trans,  froi 
Glavnoye  upravleniye  severnogo  morskogo  puti. 
Arkiicheskiy  i  An t arkt i c he s k i y  nauc hno-i s s 1 edo- 
vatel'skiy  institut.  Probleray  Arktiki  i  Antark- 
tiki.  Sbornik  statey,  vyp.  5.  Leningrad,  Izd-vo 
Morskoy  transport,  pp.  47-52,  i960) 

Unclassified  report 

DESCRIPTORS:   'Ionospheric  disturbances. 
•Magnetic  storms.  Storms. 
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Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


EARTH. 

':  June  tj2,  2p.  'AID  rppl.  no.  -.:-''•.  Trin 
froB  Cygenion,  •.  S.  to»«ic  ficiors  n  f  j-- 
tonici.        IN:     Akidemy*     niuk     SbbK  Izwt-i'i 

Serijra    gp  o  1  og  i  c  h  e  «k«  j  *  ,     no.     ~.     pp.       -  -^ 
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Aerospace     Infuraation    Uiv..     •^s'tinj: 
^Of^ECAiTINO    HU.H-Ai  riTt  Ut    I  nji  U^ 
'  *     June     '.  ^.      .p.        AID     rrpt.      ni.  -  -' 

(  Tom    Reidetov,     u        U  >    luuilinrit     *i 

ludei.        ieteoroiogiii     i     gidroiogiii 
pp.      !-'-4),      '-f-^ 


I)      C. 


n  1    J  ' 


r  f po  r  I 


DEhCRIPTUK:>  :        •m^atnrr     (  q  r  -     4  ■,  •  i  t  i  .     •Hijh 
altltuS?.     •Lloud*. 

AD-238     *7j  01 V. 

TI STU    KD  )     OTS    pr ic  «    $  '  .  10 

Aeroipaci"     ln(  o  rmal  i  on    Uiv.,     «j«ninjtn'        :>       <   . 
CONFERENCE    ON     VEHTICAl      KOVtMtSTs     Df      T  M  f.     tA-<rHs 
C  RUST. 

'     July     '  .il  ,      ..p.         a:LI     rt-pt,      nil.      '.:-'~tA;      Trdnj.      froi 
Geodeziya     i     k  •  r  t  o  j  r  •  f  i  »  *  .     hm.     ,,     ^^.        ..-/6, 
Apr    ^2 ; 

lni".a'i>itii»il     r'-pir; 

DESCRIPTOKS:   'tarth,  •Siirfj  -  p  r  u  p -•  r  :  i -•  ,  , 
•GeologicaL  «iir»(?».  'ssH   (o'lffr-r-  ^,. 

AD-283  ^^'  '  Di  ». 

,  TISTP  JB   0T.>>  pr  1  .  '  I  .  ' '^ 

Aerospace  Inforaalion  Uiv..  «i»ningion,  D   C. 
STANDARDIZATION  OK  ruSSTASTs  -OR  AT.t  ESTIMATION 
H\  THE  ARGON  METHuU. 

•  Aug  ri.:,    p.   AID  rrtpl.  no.  -2— 11i;  Trans.  lro« 
Akad<^alya  n  a  j  »  ~»SSK   1  z  v  •■  i  t  1  y  •  ,  Sfri.d  jeologi- 
cheskaya,  no.  -.  pp.   -     I'inSi 

Lac  1  a  ^  s  1  f 1  -  ^  r  •  ,  r  t 


DESCRIPTORS ; 


•A  j. 


V  rgon . 


AD-.<;'^  <    000  u  1  y  .        2 

TISTB    L«H       OTS    p  r  i  ■  »■    $7.60 

Inilicule    of    i.'-ol''^..     Pn     '   >  j  r  a  -nm--  i  r  i    and    Carto- 
graphy,    Ohio    StJif*  K'•^fdr     "     -ijnilation. 
Co  1 uBb  us . 

INTERPOLATION     AND     t*  K  tO  I L I  lON     Ui-     bHA.:Ti     ASU     ItlfclK 
ACCURACY. 

by    HelBut     Ho r i i z .        Auj    •   \     '—p.     incl.     illu*. 
tables,      '     refs.        K^pi.     n* 

Contract     AF     ' ->  v  c  .4; 'j2>,  i  .     Pruj.     760C) 

AFCRL    ' .-■     ^S) 

Unclassifi'-l  fport 

DESCRIPTORS:    '(.ravity.   •Geophyjii.   »»athc- 
■  atical  predlrtion.  Correlation  t'->nniju'->, 
Heasureaent,  Det^riainallon,  trror^   M«tr:ii 
algebra,  least  squares  •ethod. 

Sereral  raethodj  for  intcrpolat 
lion  of  gravity  are  dejrrihel, 
cal  interpolation,  zero  anona. 
and  least  sijuares  pr-<Jirtion. 
for  the  accarary  of  anv  predlr 
duced.  Least  ijuar-j  pr^-dictio 
■est  accurate  one.  p e m 1 t <  a  p 
processing  of  gravity  inora-i 
excellently  suited  fur 
accuracy  of  the  jsja.  predi'ti 
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by  Ben  S.  Belton.   25  Oct  62.  1 5p .  inci    i.Ius. 

table   'AFTAC  technical  rept.  no.  >  -'  - 

Inc  1 .1(  s  i  f  i  e  it  r  cp  T  • 

DESCRIPTORS:       •Nuclear    explosions,     M  n  .1 -rg  round 
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dlisoclation    was     fojnd.to    be 
tke   cited    teaperature    range. 


(Author 


IISTII     UUN 


D  1  w  . 
UTS    price 


25 
'  ,3 


on     the    (he«is'r\ 


Sep 


18 


*raour    Research    Foundation,    (hicago,     111. 
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TM  role  of  internal  energy  iranifer  processes 
n  radiation  cheaical  reactions  involving  free 
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•  lines    of    alkyl    iodides    with    different    carbon 
<kiin    lengths    as    the    experiaental    systeas    is 
itidied.        It    was     found    that.        1       aitli     increasing 
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electronic  conduction  process  in  organic  com- 
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solid-state  and  energy  conversion  concepts. 
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ataa.       Vapar    pkaia    aaalyiii    of    tka    acyl     isoaers 
feraad    la    tka    cauria    of    A IC n    aatilyzed 
l-batyrylatlaa    af    farroeeaa    gave    tka    data     for    thr 
ratla    af    t    to    2    aubstltutioa.  Author 
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DESCRIPTORS:   'Hydrogen.  'Peroxides,  'Bibli- 
ography, Decomposition.  Stability.  Chemical 
reactions.  Catalysis.  Combustion.  Theriaody  nam- 
ics.  Physical  properties.  Chemical  properties. 
React  i  on  ki  net  i  cs  . 

This  report  lists  references  of  research  studies 
on  the  properties  nnd  reactions  of  H202  carried 
out  at  the  Mas  lachiise  t  I  s  Institute  of  Technology 
during  the  period  T9^5   -    1'^62.   (Author) 
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K.  Shiaoaura.   U  Aug  62,  32p.  incl.  illus. 
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DESCRIPTORS:   'Mothanes.  'Nuclear  spins, 
•Relaxation  time.  Molecules.  Chlorine  qoa- 
pounds.  Fluorides.  Liquids.  Dipole  moaenis, 
Malheaatical  analysis.  Low  teaperature  re- 
search. Molecular  rotation. 

Nuclear  spin  relaxation  lines  were  aeasured  for 
liquid  CHFC12.   The  following  relaxation  aecha- 
nisms  are  shown  to  be  iaportanli   (l)   iater- 
molecular  d ipol e-d ipol e  interactions,  including 
their  effect  upon  the  electronic,  scalar  cou- 
pling of  the  proton  and  F  nucleus,  (2)   the 
quadrupolar  relaxation  of  the  01  nuclei,  which 
are  coupled  to  the  proton  aad  the  F  nucleui  by 
scalar  couplings,  and  (3)   the  sp ia-ro tat  ion 
interaction  between  the  F  nucleus  and  the  re- 
orientation of  the  aolecule.   The  statistical 
assuaptions  of  rotational  Brownian  aotion  of  the 
aolecule.  in  the  liquid,  when  applied  to  the 
spin-rotation  interaction,  are  found  to  predict 
the  wrong  teaperature  dependence  of  T  sub  IF 
at  high  teaper a ture s .   A  aodel  is  propoaed  in 
which  the  aolecules  juap  froa  one  orieatation 
to  another  at  randoa  tiaes;  the  spin-rotation 
interaction  is  assuaed  to  operate  during  theie 
juaps  when  the  aolecule  is  actually  rotating. 
The  statistical  properties  of  auch  a  aodel  are 
calculated,  and  it  is  shown  that  T  aub  1F  is 
predicted  to  have  the  correct  teaperature  de- 
pendence.  Other  topics  iaclude  d ipol e-d ipole 
and  quadrupole  interactions,  and  ia terao lecalar 
dipole-dlpole  relaxation  by  Redfield's  aethod. 
(Author) 
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is  predicted  in  terms  of  the  probability  of 
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for  various  percentages  of  lime.   The  grade  of 
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change  during  the  rugged  Izat ion  tests  was  ac- 
hieved.  Coil  reinforcing  techniques,  including 
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A  generic  secure  communications  system  was 
assembled.   This  system  is  currently  being 
tested  and  will  be  eraployed'in  evaluating  vari- 
ous nonlinear  aspects  of  proposed  secure  com- 
munication systems.   (Author) 
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SYSTEM  CONCEPTS  FOli  A  COMMON-USER  RADIO  TRANS- 
MISSION SOUNDING  SYSTEM  (CURTS). 
Final  rept . , 

by  R.  G.  Gould  and  W.  R.  Vincent.   Oct  62, 
2^1  p.  incl.  illus.  tables,  12  refs. 
Contract  SD-'IQ.  SRI  Pro  j .  3<5Q2) 

Unclassified  report 

DESCRIPTORS!   "Radio  transmission,  •Ionospheric 
disturbances.  Magnetic  fields.  Radio  inter- 
ference, Sound  ranging.  Radio  coamun Icat Ion 
systems.  High  frequency. 

A  Common-User  Radio  Transmission  Sounding 
System  (CURTS)  is  studied.   It  Is  demonstrated 
that  oblique  ionospheric  sounders  can  find 
usable  frequencies  during  periods  of  a  disturbed 
ionosphere  and  that  usable  frequencies  can  be 
predicted  with  high  accuracy  for  periods  of  a 
quarter  of  an  hour  or  more  during  times  of 
average  magnetic  activity.   During  both  average 
and  disturbed  times,  a  communications  circuit 
operator  can  use  a  sounder  to  Improve  perform- 
ance.  A  systems  operational  concept  for  use 
of  sounders  is  described  and  analyied.   It  1$ 
concluded  that  common  use  of  sounders  is  desir- 
able and  necessary  for  purposes  of  Interference 
reduction,  optimum  utilization  of  equipment, 
and  minimum  cost.   Problems  that  have  arisen  dur- 
ing field  tests  are  discussed,  as  well  as 
unresolved  technical  and  operational  questions. 
It  is  concluded  that  sounders  are  a  promising 
operational  tool  but  that  certain  questions 
must  be  settled  by  additional  study  and  field 
tests  before  operational  employment  of  sounder* 
Is  undertaken.   (Author) 
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Inc  .  ,  LI v  ingston,  N.  J. 

PHOnt'CTION  ENGINEERING  MEASURE  FOR  TYPE  "S°0 
SUPER  POWER  HYDROGEN  THYRATRON. 

Quarterly  progress  rept.  no.  2,  ?  June-7  Sep  '2, 
bv  C.  I.  '  Shackelford.   "^  Sep  62,  12p. 
Contract  DA  3' -C? ^-s c-859Pi) 

Unclassified  report 

DESCRIPTORS:   "Thyratrons,  "Hydrogen,  Design, 
Produc  t  ion . 

The  capability  to  produce  10  tubes/month  on  a 
single  shift  basis  is  to  be  proven  by  a  pilot 
production  run.   All  parts  to  make  initial  tube 
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t-.-.-    w.nes     are    described       which     ser\e     for     the 
■•Mer  •  1  on  ;  ess     coating    of    a    metal    wall.       The 

•  ■■lorlers    are     characterized    bv     the     fact     that     the 
Ksorl-. -ij    structure     is    placed    behind     the    metal 

•  i :  ;     '0     le    protected.        Coupling    of     the     incident 

•  1  ,  .    -0    'he    ibsorbing    structure    is    made    through 
in::    openings     in     the    tiietal     plate.        Heclangular 

r:,-i-j;ar     ind     circular     ring    slots    were    used    as 
.j;:.r.i    holes.        te  i  t  h     a    wedge    absorber     behind 
^  •   r  J  •  ,  ;     ; ,  1 ,,  -  e    the    reflection    c  o  e  f  :  1  c  1  e  n  i     r    was 
• :  0  w       .        w  1  •  h  1  n     a     f  r  e  q  u  e  n  r  -.     i  n  •  e  r  -,  a  1     with    a 
■?:i'i.e    l.,indwid;h     of     about     '        .         '.  b  s  c  r  b  1  n  g 
I'r;;  -:;:p    .ompo cents    were    developed     in    order 
■• '    8  r  h  1  e  .  e    ,(     I  h  1  n    a  b  s  0  r  lii  n  g     3  t  r  u  '  t  u  1  e     ,  n  d     to 
"oapensat"    the     frequency     dependence    of     'he 
apedanre    of     the    coupling    holes. 
■^aponents    an    operating    range    r 
■':s!-i.e    bandwidth    of    about     ■'    was 
•'flection    coefficient    was    measured 
^''Tuenr-,     rinje     -^     to     '..    Kmcps.        Its 
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Interim  technical  progress  rept.  no.  ^,     '.  July- 
•   Sep  '2, 

h.  H.  C.  ("hang,  R.  B.  Campbell  and  others. 
(let  '2,  '^''p.  incl.  lllus. 

(  ont  ract  AL  t  -  '  .^ -"  "0  2" 
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nc 1  ass  if  led  report 


DESCRIPTORS:   »Crystal  rectifiers,  ^Crystals, 
•Manufacturing  methods,  Carbides,  High 
temperature  research,  Silicon  compounds, 
Sublimation,  Growth,  Vacuum  furnaces.  Labora- 
tory furnaces.  Gases,  Processing,  Encapsulation, 
Argon,  Hydrogen,  Tantalum  alloys.  Gold. 

Silicon  carbide  crystals  of  the  hexagonal  type 
were  grown  in  a  kroll-type  furnace  by  the  sub- 
limation technique.   Both  homogeneous  and  grown 
junction  crystals  were  prepared.   A  new  kroll- 
tvpe  furnace  was  constructed.   Preliminary  rum 
were  made  yielding  crystals  of  high  purity.   The 
growth  of  junction  crystals  has  emphasized  the 
preparation  of  crystals  with  a  high  degree  of 
perfection.   The  methods  and  materials  of 
rectifier  fabrication  are  being  studied.   Ambient 
effects  and  electrical  characteristics  of  3 
rectifiers  are  given.    (Author) 
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Technical     (Annual)     rept., 

by    H.     W.    Helberg.       3C    Sep    62,     34p.     incl.     lllui 
tables,     3    ref s. 
Contract    AF    61 (052)1 54 
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report 


DESCRIPTORS:   •Electromagnetic  waves,  'Fer- 
rites.  Dielectric  properties.  Materials, 
Microwaves,  Broadband,  Absorption. 

Two  ferrlte  materials,  Ferraralc  E  and  Ferramic 
E  ^^^~.0,    were  used  as  magnetic  layer  absorbers. 
The  measured  reflection  coefficients  were  below 
^Ci    In  the  frequency  ranges  4.2  x  10  to  the  7th 
to  ?.«  X  10  to  the  8th  and  2.4  x  10  to  the  8th 
to  '^'.'^    X  10  to  the  8th,  respectively.   The 
thicknesses  of  layer  were  0.88  cm  and  0.5  en 
respectively.   These  measurements  confirmed  the 
reflection  coefficients  calculated  from  the 
relative  dielectric  constant  and  relative 
permeability.   Various  materials  were  tested  with 
respect  to  their  applicability  as  absorber 
material.   (Author) 
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DESCRIPTORS:   •Thermionic  em  is;- ion, 
tubes,  Contamination. 


» }-;  1  e  c  t  r  I 


The  collection  of  very  low  velocity  electrons  by 
mriallic  surfaces  in  a  complex  phenomenon  and 
merits  further  study.   Contamination  is  always 
prcsejit  and  may  be  a  powerful  factor  in  t  *•  e 
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tspified  by  the  functional  device.   A  functional 
device  consists  of  an  Interconnected  array  of 
conventional  devices — transistor.,  diodes, 
capacitors,  and  resistors  —  fabricated  In  situ 
within  a  single  crystal  of  silicon,  with  the 
capability  of  performing  a  complete  electronic 
circuit  function.   The  most  promising  applica- 
tions of  functional  devices  are  in  digital  cir- 
cuits and  systems  where  they  provide  potential 
reliability,  cost.  size,  and  weight  advantages 
over  conventional  circuit  techniques.   (Author) 
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AD-28e  789      Div.   8 
TISTM  TCG/  OTS  price  3 : . 60 

Knights,  James,  Co.,  Sandwich,  111. 

HIGH  PRECISION  MINIATURE  CRYSTAL  UNITS  -.3  TO 

mc  . 
Progress  rept.  no.  t. ,  Jan-Mar  t2. 
Mar  ';  2  .   '  L  p  . 
Contract  DA  3c-C3  .'- s  c-7  " -7/, 
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DESCRIPTORS:   •Miniature  electronic  equipment, 
•Crystal  holders,  •Frequency,  Measurement, 
Resonance,  Adapters,  Specifications. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 
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pulse  shock  tube.   A  cylindrical  diaphragm,  lying 
flush  with  the  inside  diameter  of  the  tube,  is 
used  to  control  the  time  of  initiation  of  an  ex- 
pansion wave.   Experimental  observation  has 
shown  that  the  present  technique  increases  the 
(jas  expansion  rate  by  an  order  of  magnitude.   The 
one-dimensionality  of  the  flow  at  the  shock  tube 
end  wall  was  also  investigated.   The  technique 
developed  in  conjunction  with  the  spectroscopic 
me.ins  of  observation  w.i  s  employed  to  gain  pre- 
liminary measurements  of  the  recombination  rate 
of  .itomic  chlorine.    Author 


AD-.''=  'Z/,  Div.   °,     3C.  2 

,T1STP  CRN!  OTS  price  $.':  .  60 

Koine  Air  Development  Center,  Criffiss  Air  Force 

Base,     N .     Y . 

11-1     PHOPAf.ATION    SIWl'LATION, 

bv    R       Mather    .Tnri    K.     Wilson.     Nov    ^^Z  ,     ^  '  p  .     incl. 

•refs.      ;Kept.     no.     RADC    TDR    '.'--^T-} 

P  roj  .  5  5S^. 

Inclnssified  report 

DK.SC  KIPTOKS:    '^  t  1  er  t  r  on.ignet  1  c  v<,-ives,  *Iono-. 
spheric  propag.-it  1  on  ,  *  t  r  h  o  ranging,  High  fre- 
quency, Wave  transmission,  Analog  computers, 
Electrons,  Density,  Partial  differential  equa- 
tions. Simulation. 

An  experiment   is  described  in  which  high  fre- 
()uency  electromagnetic  wave  propagation  is  to  be 
simulated  on  an  ar.alog  computer  and  compared 
wi'h  experimental  data  collected  over  a  'S'^-km 
path.   The  experimental  complex  consists  of  a 
transmitter  site  located  in  the  Panama  Canal  Zone 
and  a  receiver  site  at  Siockbridge,  NY.   Vertical 
ionospheric  sounders  are  located  along  the  irans- 
rission  path  and  are  used  to  measure  the  spatial 
distribution  of  electron  density  in  the  volume 
i.f  interest.   A  method  is  described  whereby  this 
spatial  distribution  of  electron  density  is 
programmed  into  the  analog  computer  in  order  that 
the  Hamiltonian  equations  describing  ray  paths 
mav  be  solved.   In  addition  to  pr odu c i n g  .  f r e que n- 
cy  vs  time  plots  for  comparison  with  the  experi- 
mental data,  the  simulator  also  gives  results  not 
••asily  measured  in  the  field,  such  as  take-off 
inyle,  angle  of  arrival,  group  time,  phase  time, 
off- path  deviation,  and  height  of  reflection. 
An  alternate  use  for  the  simulator  is  also  pre- 
s.nted.   By  rescaling  the  problem  and  making  use 
cif  I's  capability  »o  generate  functions  of  three 
viri  lilies,  one  can  examine  the  effects  of  small- 
scale  irregularities  of  loniza'ion  on  electro- 
magnetic waves.    .Author, 
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Production.  Qt'^li'^y  control,  Data  proces»ing 
SNStemi.  Guided  missilei  (Surface  to  a  1  r  ,1  . 

Three  machines  were  completedl   The  wafer  break- 
ing, screening,  and  loading  machine  and  wire 
bonding  machine  no.  2  completed  shop  trial  only; 
platform  lead  welding  machine  no.  2  conpleted 
prove-In  as  well  as  shop  trial.   A  clutch-brake 
was  modified  to  avoid  a  wear  problem.   Wire 
bonding  machine  no.  2  attained  a  mechanical 
yield  of  ^'tf  during  «hop  trial.   The  piece  part 
cleaning  and  the  header  assembling  ■achlnes  con- 
tinued in  shop  trial.   The  part*  drying  problem 
on  the  piece  part  cleaning  machine  was  corrected. 
A  fouling  problem  was  encountered  on  the  glassing 
molds.   It  was  caused  by  the  glass  slug  feeding 
station.   The  card  loading  machine  was  attached 
to  the  2Nf5J  testing  and  date  stamping  machine 
and  was  then  power  driven  for  the  first  tl«e. 
The  closure  welding  machine  advanced  from  con- 
struction.  Effort  was  continued  on  the  switching 
time  modules  of  the  data  handling  system.   The 
can  getter  machine  design  was  completed  and 
construction  was  continued. 
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Additional     compositions     in     the    system    Nil-     e » - 

X    ♦     >,A1     sill)    X     Ga     suh    y    0..    were    evaluated. 
Various    experiments    were    performed    to    explain 
•he    high     loss,     high    saturation    magnetization    and 
high    Curie     temperatures     obtained     on     some    samples, 
loss     tangents     of     less     than     .        ;-     were     obtained     on 
several     samples     at     .       mc     and    at     S-band.        A    tan 
of     .        ^    was     obtained     on     one    hot     pressed     sample. 
It     was    concluded    that     the    high     loss    values 
otiiaineri     on     the     sintered    samples    were    due     10 
^1  lis  orbed    water    introduced     in     the     sample    during 
previous     porosity    and    density    measurements     and 
niit     completely    removed     before    measuring    tan.       The 
high     saturation     and    high    Curie    temperatures 
i.btaineri    in     the    hot     pressed    samples    appear    to    be 
caused    by    incomplete    reaction.       Annealing    experi- 
ments   were    found    to    confirm    hypothesis.       The 
higher     than    expected     saturation    magnetizations 
.ibserved    on    some    conventionally    processed    samples 
mav    be    the    result     of    a    change    in    site    preference 
of    aluminum    in    the    presence    of    gallium.       Further 
experiments     to    establish    this    are    discussed. 
.  A  u  t  h  o  r  ' 
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System  parameter  investigation  was  essentially 
completed.   Tentative  parameters  and  requirements 
for  space  vehicle  and  ground-based  antennas  which 
include  frequency  band  grouping,  environmental, 
mechanical  and  electric  requirements  are  listed, 
(oncept  generation  is  essentially  complete.   Pre- 
liminary evaluation  has  eliminated  certain  con- 
cepts which  were  considered  excessively  complex 
or  uneconomical.   Other  concepts  have  been  se- 
lected for  further,  more  detail  evaluation, 
analysis,  and  comparison.   A  breakdown  of  space 
vehicle  antennas  into  general  usage  and  mission 
categories  is  presented.   Also  included  is  a 
listing  of  specific  types  of  antennas  for  review 
and  s'lection.   Certain  types  which  lend  them- 
selves to  expandable  techniques  have  been  se- 
lected and  specific  concepts  are  presented  and 
described.   Preliminary  electrical  performance 
evaluations  covering  antenna  gain  and  efficiency, 
operational  frequencies,  frequency  bandwidths, 
pattern  beamwldths,  side  lobe  levels,  and  tol- 
erance effects  were  made  and  results  are  shown. 
System  operation  factors  including  circuit  com- 
plexity, method  of  deployment,  and  structural 
considerations  are  also  covered.   Three  general 
types  of  ground -based  tracking  antennas  are  pre- 
sented.  They  Include  collapsible  or  foldable 
rigid  structural  systems.  Inflatable  systems  and 
f oam-r ig id  lied  systems.   (Author; 
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•Electrical  networks,  •Circuits,  •Admittance. 
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Th.-  synthesis  of  transfer  functions  of  3T  Net- 
works is  treated  using  the  concept  of  immittance 
operators.   The  operator  and  its  properties  are 
introduced.   Then  the  ev.?n  part  split  and 
Darlington's  synthesis  and  Lewis  Method  to  ob- 
tain polynomial  with  positive  coefficients  are 
described.   These  ideas  are  applied  to  synthesize 
a  given  driving  point  admittance  with  specified 
transfer  function  zeros.   The  variation  of  even 
part  split,  methods  to  determine  the  scaling 
constants  and  the  complementary  networks  are 
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the  classical  theorv  of  blast  waves  is  extended 
lor  the  rase  of  an  electrically  conducting  medium 
in  the  presence  of  a  magnetic  field.   The  general 
case  is  presented  in  which  waves  are  generated  by 
the  sudden  release  of  energy  in  a  plane   piston 
problem    line   cvlindriral  symmetrv  .  or  point 
spherical  svmmetrv  ,   The  medium  is  assumed  to 
possess  electrical  conductivity  varving  with  an 
appropriate  power  of  temperature,  whereas  the 
mass-densitv  distribution  of  the  medium  in  the 
undisturbed  region  and  the  imposed  magnetic  field 
are  allowed  to  be  power  functions  of  the  spatial 
coordinate.   The  case  of  cylindrical  symmetry 
with  a  constant  densitv  in  the  undistorted  fluid 
region  and  a  constant  magnetic  field  parallel  to 
the  cvlindrical  wave  is  discussed  in  detail.   H 
IS  found  that  the  magnetic  field  decelerates  the 
fluid  behind  the  shock  wave,  producing  at  the 
same  lime  higher  temperatures.   ^Author, 
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The  resonance  shift  in  an  S-band  cavity  was  used 
to  measure  the  free-electron  density  n  in  a 
continuous  flow  of  rf  excited  active  nitrogen  in 
the  mm  Hg  pressure  range.   N  varied  between 
1'  to  the  7,h  power  and  6  x  1C  to  the  Ot h  power 
per  cc  and  depended  distinctly  on  the  oxygen 
contamination.   The  ions  formed  prtjumabl y  are 
N0+    By  admixing  known  small  amounts  of  nitric 
oxide  to  the  strean  it  could  be  demonst ra t ed  t h a t 
the  ionization  rale  indeed  varied  linearly  with 
the  amount  of  NO  added.   At  high  pressures  and 
large  n  the  electron  removal  was  by  recombination 
and  at  low  pressures  and  small  n  it  was  governed 
bv  ambipolar  diffusion.   The  value  of  Dp  alpha 
was  estimated  at  10  to  the  Pt h  power  mm  Hg  cm. 
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aliilitv  to  precisely  perform  the  hovering  task. 
The  effectiveness  of  any  given  combination  of 
feedback  gains  may  be  predicted  by  examining  both 
the  position  of  the  aircraft  characteristic  roots 
on  the  complex  plane  and  the  closed-loop  perform- 
ance of  the  pilot-machine  system.   (Author, 


AU-.  -  ■   •  .       K'  V. 
I  1  sTi'  .'  ly   uTb  pr  1  oe 


Hi  A  Defense  tlectronic  Products,  Camden,  N.  J. 
A  M(i-.i,)l  ENCl  S-iMHESI/tK  STIU^  FUH  THE  HKUFOSEU 

AN  i.i;e- 

1  i  11  a  I  r  e  p  t  .   I)  11  Ta  s  k  I  R  , 

Pi  J   Klappei   and  H.   K  a  1. 1  n  o  v  i  c  i  .    ';   July  '.  ^  , 

■  p  .  1  n  <■  1  .   illus.  tables,  "  •  refs.   H  e  p  t  .  no. 
(  i;  -  ■  .  - ..  ■  ■  -  - 

(out  rail  UA    -    '-50-872^0) 

Unclassified  report 

DESCHIPTOKS:  "Microwave  spectroscopy,  "Kelay 
transmitters,  "Solid  state  physics.  Crystals, 
Killer  papers.  Switching  circuits.  Stability, 
Signals,  Voltage.  Oscillators. 

Task  lie  entailed  a  study  of  f  r  e  c,  u  e  n  c  y  synthesis 
for  the  AN  GRC-"   -  radio.   The  study  was  based 
„n:         providing  "    manually  switched 
channels  to  the  modulator,  equally  spaced  at  2:, 
kc  intervals:  v2,   modulator  output  frequency 


55 


FTTFT.S  AND  COMBUSTKDN  -  Division  10 


Division   10  -  FUELS  AND  COMBUSTION 


r' 


be 

\  •  I  •  1  :  1  I  V    I 

O  -J  '  ^  I    I  ■■     •  ^  ■■ 
i I ^n  t  I-  t 

so  I  i  I-  ■> '  1 1  ■• 
bai*"'!  >  ■'  ' . 
to  e  .1  >  n  "^  1  « 
f  i  1  t  »■  r  1  "  J  1 
t  y  p  I  '  I  1  I  ! 
si;"  \  '  I  i  •■  . 
pi  ^  1  J  1  •'  j  . 
r  !■  '(u  1  r  ••  -i"  ■!  '. 


ri  i  .ti<.-j-'i'l  J    at;   1,,;    I'renueni^y 
o  be  C.02^  or  better;  i-}  spuria 
channel  to  hf    "■'     db  heloM  desired 
(s)   synthesizer  to  consist  solely  of 
components.   Method  of  design  is 
,>ii'  I'liin  of  pure  sinusoidal  signals 
r    ;iis  re<)uires  proper  interstage 
Hi:ering.   Initial  levels  are 

ed  readjustment  at  final  de- 
r  shielding,  layout,  and 
not  treated  here,  are  basic 


r 
t  ho 
s  . 


ugh 


10.    FUELS  AND  COMBUSTION 


i[,--^-    -)«7     DIv.   1" 
;  !  -,T*I,  KJH'i  OTS  price  |'  :  . 

^'  r  1  n  r  ••  t  1 T  "»      ; 

SiM   IVHK     A^P"    '^       '  «"    sTION     INSTABILITY     IN 

iQ'iD    ?•<  'ff.    xs:        '\T    t   raRS. 

tiTj!      t  ■■  ^  r  I  y     piroigr'-s*     f'-pt.     no.     Z ,     1     June    61- 

m  . 
r,  ,     jivil    T       Hrrje.    N.    C.     Slrahle,     and    H      A. 
^irijTn  June    b2.     I62p.     Incl.     illus.    J3    refs. 

A-r    niitii:      -ngineering    rept.    no.     553b) 
(.,nlracl     S.j*    '1-068c-d, 

Unclassified    report 

:)i-^i  •' I  P  r  i(>:       •Hocket    Motors,     »Llquld    rocket 
3'.;   -in',       'f  iiibuf  t  ion  .    Stability.    Fuel 
IT- (-tin,     -i;i'ivs.    Drops.     Vaporization,    Det- 

.nitiin        s-^'*     «iv.        '       »•■!     motor    nozzles, 
i-<iijst     ni-/.  :•,        '!•     •'i'-'''-r.     Kuel     injectors. 
p.rtjrti^tii     t'^'     '■        S'::Tir     systems.     Ilathe- 
■nitl''t!       l^^:.^l, 

I        1  t  ■■  r,  •    ^  ; 

I  fi  ;    ■  '■  t  1      1  '  1  •!  '    1  '   I 

S  ■  r  t    -  r     -n  '  t  '  .   i  '  i  i :.  :     -^  n  J  1  e) 

-)    '  I  ir    ji.  •  r  .  I  '  1  ab  1  ►-- 1  engtll)  ' 

P    I    ,    >  ••     I         :     I   T    !    '    ^         t    .      ,   t   S 

fifrt      )f     t-       approximation    to    the    velocity 

lis'rib  jtiT     in     instability    calculations 
U-trniiiti'i    of    characteristics    velocity    with 

NiniiTir    trinsversi-    combustion    instability 
Sii         t';''>     >f     Injection    droplet    variation    and 

uip.ri^iii-i     rite    perturbations    on    combustion 

1  n  s  T  d  h  1  1   It., 
bijiif!     nee    of     ih.'    (Juas  i-Sleady-State    Assumption 

IT     ir  >;)!••  I    vaporization    theory 


A'J 


!s'v(    •'.■)\ 


Dlv,       10-     25 
OTS    price    Jl.60 


'."icri;     M-'rlc    Co.,     Cincinnati,     Ohio. 

Hr^rAi      ^      A         It    KEASIRILITY    OK    VAPOHI/INC    FUELS 

r  '-K      ;M     (eA>-         'tflAT     TAPAC  ITY. 

Quart»r!v    projr-s?     '■■?'.     "o.     ^    for    period    ending 

■    ^  ^  g   •  ■\ 

h,      ,.       ..      Kjt/:«o.        ■      >.j    02.     12p.     Incl.      lllui. 
t  a  h  ;  »  »  .  "P'-.     -10.     JM    ^Z— 221 

'   oit  rirt     \        '3(616)fl22i) 

ITn  classified    report 

nFS'"K  '  PT'ii' >  :        *     ;  » '.  1  ,     '\apor$,     specific    hea', 
'•..)slii;i'.     ^'  .'.:■■  ^  ,  irocarbons.    Heat    tri<- 

'  -  r  ,     '    1  ;  .1  r  1  '^  -  •  ••  '  ^  ,         1  '  '  s  . 

(  0  ns  t  r  J  r  r  1  „  •      i  •'     i     .-n  o  .1  1  f  i  -  '         i  :>  r  ■.--'-  r     r  ;  ;     «  n 
C0!iipl»t--).        ■-•:•"•  tlon    or'     -.tr'ir--^     • 
test^il     «i5    ''i!-.     based    on    the    r'-  •'     '  ■■  ^  ■     '  '■  . 

Kxperiten'.  i;     «'ir«    on    the    progri'    •-.?       ir     .< 

;  1  Ti  i  t  •  '1 . 


TISTM/RCR 


Dlv.       10.     12. 
OTS    price    12.0 


26 


Atlantic    Kctearch    Corp..    Alexandria. 

A    PRO(,H\«    TO    AD\AN<K    THt   Tt(  HNOLOGY 

EX  riN»;i  ISHMKNT. 

Interim  rept.   Apr  <  ' -Ma r  '2. 

by  M   Markels.  Jr..  K.  iriedman  and 

Sep  '^2.  '"^p.    incl.  illat.  tablet.  2 

(Contract  AK  33(616  8110.  ProJ.  'X- 

(ASD  TOR  62-526;         Unclaiiifle. 


OK  KIRE 


others, 
refs. 


DESCRIPTORS:   •Eire  ex  t  i  ngu  i  she  r  i  .  •11. in 
'Explosions.  Firei.  Detonation.  Oxygen 
Eoims   Potassium  compounds.  B  i  ca  rbo  n  i  '  >- s 
ditlves.  Catalysis   (ombustion.  Chloro'  . 
I  i  quef  i  ed  ga  ses . 


Burning  rates  of  liquid  H  were  dete 
extinguishing  agents  were  evaluated 
and  spill  fires  and  the  detonation 
of  gaseous  H-O  mixtures  was  studied 
nation  of  mechanical  foam  containin 
by  potassium  bicarbonate  powder  m i s 
effective  method  for  extinguishing 
dewar  fires.   A  foam  rate  of  2 .  '■ '    g 
tained  water/  min  x  sq  ft   of  fire 
followed  by  potassium  bicarbonate  a 
..  •  lb/  sec  X  sq  ft   of  fire  surfar 
tive  for  spill  fires.   Although  foa 
not  extinguish  either  type  of  liqui 
reduced  the  burning  rate  and  thus  t 
of  the  fire.   To  extinguish  a  dewsr 
necessary  to  apply  potassium  bicarb 
rate  of  jj  lb/  sec  x  sq  fl  .   Spill 
not  extinguished  with  this  drv  agen 
bon  dioxide  was  effective  on  dewar 
application  rate  of  about  ".   lb/  s 
Application  rate  rather  than  total 
agent  was  the  important  variable  fo 
ment.   Ten  additives  were  evaluated 
their  effect  on  detonation  initiati 
required  for  gaseous  H-0  mixtures 
chloride  sensitized  detonation.   v- 
■ethyl  chloride  showed  an  appreciat 
effect,  and  iron  pen t a ca rbo n > I  was 
onation  suppressant  tested.    \utho 


r  m  1  : 

fO! 
S  Upi 

'}  V 


i!  ew  , 

I)  Tl! 
!  0  '.  . 
mo  s  ■ 


1   r  I  ^ 
w  I  s 


d  H 
he 

f  1 
0  na 


I  1  r 
ec 

qv   I 
r  •' 
t  0 
0  n 


r 


I  ■   B^  S 


t  e   I  • 
>•  s  we: 
;  I)  •!  e  . 

es  at 
X  sq 

1 '  1  '  '. 
V  •  1  n  >; 
>\e  '.  e 
e  n  ►•  r  j 
r  ( I  o  n 

1  n  h  1  N 
best 


a  r- 
»  n 
ft  . 

^  ' 
u  ;  s  h  - 
r  T  :  r  ^ 


•  1  ny 


AD-ZeS  266 

(tistm/ejh; 


Div.   10 
OTS  price  $2.60 


Aeronutronic.  Sew port  Beach,  Calif. 
STIDY  OF  DETONATION  BEHAVIOR  OF  SOLID 
PROPELLANTS 

no.  3, 

R.  A.  Grandey  and  others. 

iacl .  1 1  lus .  '  refs .   »Pub 


Quart  er ly  rept . 
by  «.  H.  Boyer. 
20  Oct  62.  2?p. 

I  -n  00 ) 

(Contract  NOw  62-0503' 


:) 
Incl  ass  i  f  i  er) 


M    I 


DESCRIPTORS:  "Solid  rocket  prop-llm  •,, 
*Detonation,  Shock  waves,  Detondi;o'  »»iv 
Polymers,  Irethanes,  Equations  of  •.  ■  1 1  ■  . 
Pr  ogr  ammi  ng  ,     >(  i  •  ' 


"itical     analysi:> 


Dev  el opme 
nation  be 
report  eri . 
math  ema  t  i 
the  inter 
ant  i  c  i  pa  t 
the  I n  t  eg 
the  disco 
•  •  q' '  in 
can ,  und  e 
entropy  i 
affect  th 
t  i  on  V  elo 
now  in  t  h 
It     is    bei 

■  •  Qfwp  1  ^  t  e/^ 


n  I     0 
h  av  i 

c  a  ; 

es  I 
ed  s 
rati 
very 
I  n  I  e 
r  s  0 
acre 
e  CO 
city 
e  fi 
ng  a 
<  oo 


f  a 

or  b 

?  ■   • 
of  c 
i  gn  1 
on  . 

t  h  a 
gra  I 
me  c 
ase 
mpu  t 
T 
nal 
c  I  i  V 
n 


t  n  ►■  0  r  e 
y  nuDie 
",  ■)  r     r  •■ 

■  1  u  r  •■  s 
omp lei 
f  i  r  an ' 

A"  - 
t  •  ■•  • 
I  ng  t  h 
I r cums 
and .  a 
ed  fin 
he  two 
ch  ecko 
ely  pr 
This  ■ 


t  leal 
r  leal 

f  I  n  ••  Tif 

:  h . 

enes  S  , 

effec 

p  ir  t  an 

J  $  e   of 

rough 
t  anc  es 
s  a  CO 
al  s  t  e 
d  iraen 
u  t  and 
ess  ed 
111  be 


t  r ea 
i  n  t  e 

",    '  M 

S       »    1 

rat 
t  on 
t    de 

the 
a  re 
.  fa 
ns  eq 
ady 
s  1  on 

deb 
and 

af  f 


t  m  e  n I  of 
gra I  ion 

as      -   .  )•■ 
s     ,  r  .  -  s  r 
her    t  h  I  "i 

the    r .s 
velopn.n 

von    N  •■  1 

active      i 

Is  i  fy  '  h 
u  e  n  c  e  .  s 
Stat''    p  r 

a  1  p  r  .1  J  r 
u  g  ^  ;  n  J  s 
shoul'1  ' 
e  c  I  e  d     !.  o 


1         I 
'"    I  ' 

h  0 


•  s     0! 
■  1  s 


)    ,IUS    1    » 

I  ;  H  - 
.  s 


56 


FUELS  AND  CX)MBUSTK)N  -  Division  10 


.f,,.    priM.'-     ,iss  or  1  ai  .'rl    with     1  h  .'     von    Nouman 
"    i  .'     .i,.s,r  1  t  .-i     ,.;ov.        Th.'     ..quation     of    state 
.jrV     IS     pro  jf.ss  in-i     Ht      nn     ,i  r  r  ■■  i  ■  r  ,H  'd     par-. 
^^.  ,     ,,  r  ••     pr  .-s  .-nt  -d      i  r.     this      r  ■  por  •      on 
j;.  >  ur  •■'  h  .in.'  .  -\  J  1  h  0  r  , 


ID 


U  1  V  .        10 


TlbTP/TL)    OTS    price    $1.10 

r'lNDliENiAL'sTKDY    OF    THE    H  V,.K,.;.  VS  ^y  !  ^      ^  'v  AUONS 
■  iR    FREE-RADICAl     FlAMES. 
.,nal     technical     r.pt.,     Jan    57-Ocl    &«;. 
,     rdwin     s.      Campbell.        Oct     0- .      ' p .      1'      rts. 
".•  I  ,    •     AK    i  '(638)16-) 

Knr  1  as  s  1  f  1  .  '1     r  .  poi  t 

DESCRIPTORS:         'Hi-.'S.      -  '    o  -  !■  „  s  t  ,  n  n  ,      M'/Cn.', 
•Oxvqen     rompc-ls  ,      •  !  h  .   r  "' o  H  s  n  a  -  1      s.      -I'vrtr'i 
,     -  ,~,  ,-s        I'h  ',  s  I      a!     pr   ,p'  >"  '   ■  -s  .      1  av  1  or  •  s      s.  ri  '^  . 
-,,-..r  :       ,1       ,n  ,;.s  :s  ,      In'  •'  ,  r  a  ■   ,  o  •■  ,      0.1  ;  •' r  .' n  t   ,al 
.  ,;uai   :  ons  ,      r  r  •' .'     r  ,i  (i  :  '    a  1  s         K  <,,.,'    i  o  n  s  .  j 

.-       •  ',  •  s  t  igal  ion    of    1h.      o  /  o  n  .• -o  x  vg  ■  n     fln-e     is 

^  ,  .,  ,  ,.,-(  !  ».  1  5     will      '  ■'     ■!  n  o  ;  h  .■  r      link      in     t  h  .' 

;.■   ,'      „f     hov.'  '  :    1  ■"     prop.ri   ,"s      -     tM     k  n  .'S  s  .      s  p  .  ■  -^  . 
..  ,  •      ,.;,.,,,..        sp'       ■  ;  1         .  n'  h  I  1  p^  .      -o!  -!  ra     t   i  on 
,-.     .ri     'iO"<l     -ass-;  10*.     prnfil'S     -     .r'      atf.rt.'.t 
.     the     kinetic     schem-     a-n     will      of f. r     anolh. r     fsl 
of     as  s  '.i-p  t    1  ons      i  n:  r  C"^u-  •■''.      i  n 


the     1 mpor  t  anc  e 

a  n  r>  r  o  X  ;  '-  a  ' 


flame     t  (:  •  o  r 


1  s 


IS     s \ s  I 
1  s  '  ■'  n  s  : 

of     a  n  \     r  .'  a  1 


-  , '  •  .     ^.  ;  ,1  r  1  i      ,  ■< ',  ,1  n  t  a  g  e  0  u  s      for     •  * 

•  iS     possibly    the    s  imp  1 • s  t     k  i  n ■  •  i  r  s 
,,,   .      ,„<        2'     it     has     be.'"     sMi-M-.-l     .   xp.  r  ,  ■-  n!  al  1  \ 
.  .  ■     ',    *  ;   I.  r     !  ange    of     '  '  ■      r  '   1   ,•   i  v  ■      import  an,.'     ol 
»r    ,li  f  f-T.-nt     eleraenlarv     r  •  .i  <   •  i  o  n  s     by     the    simpl. 
expedient    of    varying    the    input     (03/02)    ratio. 
Author 


«D-:8e  "::'  fiv.     10 

TISTM   TCG)     OTS    price    $3.t30 

■oreign    Terh.     Div..     Air    Force    Systems    Command. 
•right-Patterson    Air    Force    Base.     Ohio. 
THE   THEORY    OF    COMBUSTION    OF    GAS    MIXTIHI     ^.l•* 
AND   THE    CRITICAL    CHARACTERISTICS    OF    11-     1    N.I. 
by    L.     N.     Khitrin.     1^    June    <..:,     ^Cp.     arin^.     "" 
ICL--     ■■     from   Teoriya    i    Praklika    SzhiganJya 
tiia,    Gostoplekhi/.!..i.     l.Tingrad,     pp.     ^4-1  15. 

Lnclass 1 f 1 .  M    1 .port 

DESCRIPTORS:       "G.Tses,     "Gas     flow,     -liitin 
Theory.     Flame    propagation.     Rearlioii     Miti. 
Stabilization,     Diffusion.     I SS K .     Combustion. 


»0-288    752  Div.       10.    A 

TISTM   TCG)    OTS    price    $1.10 


U.     C 


ieruspace     Information    I)  i  v  .  ,     »  ,i  s  h  i  n  g  t  on 
HEAT    STABILITY    OF    I'HOPELLAMS :    HYDKA/lNEj 
PEKCIU.ORATE. 

r    June    t,2.     2p.     ^AID    rept.     no.     o2-<-^  ;    Trans 
from    Shidlovskiv,    A.     A..     V.     1.     Semishin.     and 
L.    F.     Shmagin.       Thermal     decomposition    ami    .om- 
bustion   of    hydrizine    perchlorate.       Zhuriidl 
prikladnov    khiraii.     vol.     33.     no.     <.,     pp.     75fc-vt)^. 
•9t2    |.S/'080/d2/035/00A)) 

IJnc  I  ass  1  f  1  ed    report 

DESCRIPTORS:  "Solid  rock.l  propellarits,  "Com- 
bustion, •Decomposition.  "Hydrazines.  Perchlo- 
rates.  Catalysts,  Manganese  compounds,  (nbalt 
compounds.    Oxides.     Stability. 

*D-288    771  Div.       10,    A 

TISTMTCG)    OTS    piice    $1.10 

Ohio    State    I'      Research    Foundation,     Cnliinl..s 

THt    MECHANISM    OK    OXIDE    KOKMATION     IN     TMl      IMFMI 

I 


STAtiLS    UK    OXIDATION. 

Muarlerlv     rept.,      '      Apr-'        June     ■?, 

H     ■  Kausrh,     K.      1.^     Moa/ed     snd     M       I.  .      I- o  n  I  a  n  a  , 
■p.        UK     prnj ,     nu .      '     . ■   :     Krpl .     no.     - 


'-liliU- 


2  (_     Jul)     ■  .  , 
(Cortrdil    DA 

bh.M  K  ;  I'TdKS  :        '  I'xv  (j  o  ri 


■■"J 


.-C. 


a  s  s  1  f  1  e  .1     r  .'  po  r  t 


(  ,,r-!liii  s  t   1  Oh  ,      *  (IX  1  .la  I  1  on 
Mli.jh     t  .'mperalur.'     r  .■  .s  o  a  r  .  li  ,      Va.ui.n    s  >  .s  I  o  r  .s  , 
1  ,   V  t     m.'l  hods  ,     Tuii.js  t  I'll  .     T  h  .' o  r  >  . 


Ml-     o  '^      :      ■'  I)  1  V  . 

,1  I  STM     U  V.       OTS    pri 


I 


D.'i  y  on  ,     Oh  i  o 


\  ,'  1  or  al     Cash     Ho'Ji  ^' 

\    STIDY    01     Tilt     KNC.M'Sll  '\-:n.N     -1 ITI.  1  C  Mil  K     10 

1   1  Ol   I  D     HOCKKI     11  KL 

In.'.rin     r.'pt   .     no.     ...     '     .U.  1  >     'I'-T'^     June    62, 

I,     I'nul     V        Hsi-'h  Jul  V     '  ...     55p.     inrl  .     i  1  lus  . 

1  a  ti  ;  o.s  .     ..    refs. 

(Contract     N  on  r- •'  "..'' 

1   nr  ;  as  s  1  f  1  ''(t     r.'p  (ir  t 


[jl   SC  HI  I'TOUS  :        'Li'iui.t     rockc      p  r  r.p,  .■  ;  1  a  n  '  s  , 
M'olvncrs.     ••Kork.'t      ox  i  d  i  /'■  r  ,s  ,     *■  f  o  l  \  r.c  r  i  /.  .a- 
Colloids.     K car  '  1  on     k  i  n  c  '  i  (^  s  ,     K  • 
Ar-.  1  (1  ('  P  ,     li  "  1  ''<J  ' 
S'  or.-!. 
1   1  ',  I-  : 


h  y  1 
n  s  , 


•  1  (in 

r  .'  11  u  1  OS  e  ,     llyd  r  n  zi  n 
S<,  1  von  I      .'If  '  1  on  .     Do'  ('  ri  or  a  •  1  on  . 
•hirkoners,     Surforo     proper'  i.s 
M.nliran.-s  .     I'hvsiral     propor'i.s.     \^  .' '  •  i  n  (j 
.a.i.'n  '  s  .     \  1  ck  o  1     p  1  a  t  i  n  (t  ,     In 

•  h  . '  s  1  s  ,     K  n  c  n  p  s  u  1  .a  '  1  0  n  ,     M  o  i  5 
P  h  o  ■  or  h  en  I  r  a  1     r  c  ;i  r  •  i  on  . 


r  : 
11  f 


(!  1  r   I  i  s  ,      S  y  r- 
p  r  o  (i  f  1  n  ._;  , 


This     report     rovers     the     s  t  u  ri  v     of    pc.lvn.TS     for 
i,  s,.     ,n     'he     encapsulation     of     ener.ie-ir     li.juifil 
surh     as     N.ll..,     whirli     rear'      rearilly     wi  ■  h     nois-i 
anri     o'her    propel  I'ln'      ingreriien's  Sevrril     n. 

polv.'iniries    v^ere     s  v  n  t  h  e  .s  1  / .' ri    t.v     in'erfana, 
p.,;  vn.T  1  zn'  1  on  :     none     shoVM'ri    nois'ure     resis'ai 
r  o-p.'i  r  a  M  .'     to     rer'ain     ronnercial     polyrers 
i'hot  opolyneri  za'  1  on     rate     s  '  u  ri  l  e  s     erployin.i 
.1 .  ■  5  >  1  .1  r  V  1     s  u  1  f  1  ri  1^  s     1  n  1  '  1  a  t  o  r  s 
.  o     1  n  p  r  o  V  e    n  o  1  5  '  u  r  e     r  e  s  i  f  ' 
;  1  n  k  1  nij  n:  lU    f  onpat  i  In  1  i 

■.'olyners    vv  a  s     ri  .■  t  e  rn  i  n  e  ri  : 
n  .  1     r  h  .1  n  ij  e     n  f  '  e  r     b  e  i  n  (j     s  o  a  k  . '  ri     in 
r  h  . '     h  .'i  1  o  (J  e  n  -  c  0  n  t  a  1  n  1  n  (]    ji  o  1  v  n 
r,  o  J  '      n  0  1  s  t  11  r  e  -  r  •'  S  i  s  '  a  n  '    ,     vn  e  r  ..' 
L.  n  r  a  p  s  u  1  a  I  1  on     pheniiniena     sluui 

.■n.'r(jv     in     e  n  r  a  p  s  u  ]  ,'i  t  i  o  n     ;.  roross.s,      ,i  j 
;i  b  1  1  1  '  \        '■!  n  (1     1,1 .'  1  1  1  n  ',1     •■'  f    h  >  (t  r  I  /  1  n  .■ 
nonoole.Te     vsas     an     insian'      .,iellini; 


vi'er.'  ronriu(~'  '  ''■ 
n  r  e  '  h  r  o  u  (]  h  r  r  o  s  s 
\  w  1  I  h  ...  r  onn.'  rr 
'  ,,f  t  h.'So  exh  1  h  1  ' 
N.  11..  for  ■■' 
which  w I  r  e 
•    .rker.     \<\     N. 

1    1 1  t   '.   U  1 1  .  ■  ( '       ill' 


'  r  s 


f  a  r  1  .' 

s   1   (>  ri 

S  .  r  h 1  t  an 


1  a  1 
. '  ('. 
.1  a  ,  S 

'  h. 
i!..  . 
.'  r- 

s  n  .    ."  ■ 


agent  . 


:  11  S  ■  M     (UIN        I'l  S     pr  1  r  . 


17 
,60 


Phillips     P  ,'  I  r  o  1  e  11  n    I   o     ,     r.  .1  I" '  1  '   s  \'  1   •   '  '■ 
i,\s     I[   KlUM.     AM)     JK        1  M.l  M      M  11  S. 
11  1  (^  ,,n  t  h  1  V     p  r  o.)  r  .■  s  s     r.p'.     n  ..  . 
|,\     i*  1  1  1  1  an    1        S  '  r.'."  s  '     N.iv    •      .        i' 

I  alii  .'S        --     refs  H.'S.'.arrh     Ui  '.' 


1  1  lu' 


.  U 


'(Contract     N6CC  (  1  ^l)  5P21  ^^ 


1    n  r  '.  ii  s  s  1  f  1 


( 1  k  1  a 

inrl. 

r.p- 

"por- 


IiKSC  HI  PTOKS:        'J.   I 

■  u  r  1'  1  n  e  s  ,     H  1  (jh     t  .■.■  ] 
I   h  . 'H  1  r  a  1      1  npu  r  1  '  1  .' 
( '  o  n  1 1  u  s  t  i  (1  ri  .     S  1  r  k  I   1 


fi 


(   h  r  ( I  n  1  11  r-      1 


Tun. 


n  (ji  n.'     1  \i(    :  s  ,     Si,  :  f  li  r  ,     0  ;,  s 
r  a  •  11  r.      r.   s  .'  .a  r  r  h  ,     A  1  1  .i\  ^  , 
(   or  I'l.  s  '  1  on     (■  h  ;irihi'  r     •]  a  s  •■ 
1  1  1  o\  s  .     Co  h.'i  1  t      alloys. 
:i  i  1  ov  s 


ti 


S'  iiriv      of     t  h.      ef  f.T  '  s      ol      ,- 

,ii,  r.,1.1  1  1  I  V     of    .'ny  1  n.'     hoi      s 

r  ,  rt  1  nued.         I  he     pr.'Vi  oiiS  1  x      report  e  .1 

,  urtM  no     ,,]ulrie     van-'     n.   t  al      loss     i  .'S'  ^     "^"^'^ 

t  ,,     ,',     ■  ot  ,-1  1     (lur  .'It  i  on     of     '  .      h  rs  . 

o\  .     I  ri  ir  .''      -         ,     Ha\  n.'S 


ion     r  onp  on  e  n  ■  s     is  .i  s 
(t     .  1      ■      h  r 

'X  t  e  n  ri  .'(• 
Tv*e  1  ve-  h  oil  r     '  .  s  '  s 


a  re     n  .m     r  onp  1  •"  e     on     k*  :i  s  p  .'i  ".  1 

A  I  ;„\     .  •-.      H.'n.'     .. '      anri     Has'  .'1  lov     H-.      ■'     u  s  i  mi     '  h. 


57 


TM^ 


r^  cy  i  r\r\ 


11  _  r.nn II Nin  tr am.<^portattov   foijipmknT 


GUIDED  MISSILES  -  Division  12 
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the  differential  heat  conduction  or  diffusion 
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reliability  during  dev el- 
presented  as  an  aid  to  determining 
not  a  system  conforms  to  its  design 
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The  Satellite  Data  Transmission  System  is  a  one- 
wav  satellite  to  earth  data  link  which  uses  an 
adaptive  satellite  phased  arraN  to  obtain  \  '  « -"J " 
antenna  gain,  thereby  allowing  a  reduction  in  i  tu- 
vehicular  power  requirement.   The  ada pt  l  v e  pro p- 
ertv  of  the  array  allows  the  realization  of  a 
high  gain  communication  beam  without  requiring 
accurate  vehicle  stabilization  or  t he  ac qu  .  s  i  .  o n 
and  tracking  circuitry  normally  a s soci  at ed  w  1 1 h 
narrow  bean,  antennas.   The  analysis  is  divided 
into  three  main  sections:   phased  array,  tunnel 
diode  amplifiers,  and  tunnel  diode  mixers.   These 
are  the  three  major  components  In  the  system.   in 
each  section,  the  design  ac  t  1  v  i  t  ies  and  ^^P''l\- 
mental  results  which  have  been  obtained  are  given, 
''Author', 
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report     covers     the     fabricating,      prestressing, 
tinj     and     long-tine     loading    of     .~ :     post-ten- 
ed     prestressed     concrete     I-beams.        These    .. . - 
nembers     were     subjected     to     loads     varving     in 
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restresslig,     t""don     elongations     and     long- 
creep    and     deflection     of     the     beams     due     to 
s     of     various     magnitudes.  Author; 
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D ESI  in  FT  ORS:   -Sealing  compounds,  *luel  tanks, 
-Pressurized  cabins,  'Synthetic  rubber.  Heat 
resistant  polymers.  Polymerization,  Viscosity, 
Tensile  properties.  Adhesion,  Deformation, 
(orrosion.  Elasticity,  Stability,  Extrusion, 
Physical  properties.  Mechanical  properties. 
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Integral  fuel  tank  and  cabin  pressure  sealants 
currentlv  used  on  the  n-5«  airplane  were  devel- 
oped with  a  maximum  operating  temperature  of 
2"':  F  as  a  goal.   Tests  were  made  to  screen  and 
evaluate  presentlv  available  high  temperature 
sealants  at  :■  2  ^  F.  and  to  determine  their  sealing 
capabilities.   Results  showed  that  ?2=  F  was  very 
detrimental  to  the  physical  properties  of  the 
sealants.   The  most  outstanding  effects  observed 
in  all  high  temperature  tests  were  shrinkage, 
embrittleraent,  and  blowing.   In  the  case  of  one 
material  depo 1 vmer Izal ion  was  noted.   Iluid  ex- 
posures at  1"C  F  did  not  appear  to  have  such  a^ 
radical  effect  upon  the  sealants  as  did  the  ''2" 
^     tests.   However,  all  materials  displayed  a 
tendencv  to  swell  and  become  spongy  during  fuel 
exposure.   All  specimens  which  were  sub,)ecled  to 
•2^  y    following  fuel  exposure  were  destroyed  b\ 
the  heat.    'Author,- 
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DESCRIPTORS:   'Levees,  Explosive  forrning, 
Explosives.  Storage.  Safety.  Sensitivity, 
Thickness.  Reinforced  -.atenals.  spallation, 
structures.  Blast,  Velocity,  Vulnerability, 
shear  stresses,  Explosion  damage.  Design. 

The  design  or  capacity  of  a  protective  wall  or 
combination  of  walls  must  be  determined  when 
considering  an  explosives  ma n uf ccl ur i ng  and^or 
storage  situation.   Although  the  Ordnance  Safety 
Manual  gives  guide  lines  for  establishing 
barricades  and  substantial  dividing  walls  which 
have  been  effective  for  many  years,  a  detailed, 
quantitative  procedure  for  assessing  the  degree 
of  protection  which  may  be  expected  from  exist- 
ing protective  walls  or  designing  new  walls  is 
not  available.   Developing  protective  wall  design 
criteria  has  been  primarily  concerned  with 
relatively  distant  effects  of  explosions  where 
a  plane  wave  approach  may  be  employed.   Although 
situations  of  this  sort  are  of  occasional 
interest  to  Ordnance,  the  majority  of  cases  are 
concerned  with  close-in  effects  where  .xplosives 
are  in  relatively  close  proximity  to  the  protec- 
tive wall.   Application  of  the  plane  wave  theory 
is  not  valid  because  of  the  non -u n i f or m i t y  of 
wall  loading  in  such  cases.   The  need  for  the 
development  of  more  quantitative  and  precise 
safety  design  criteria  was  recognized  some  time 
ago  when  Picatinny  Arsenal  initiated  a  broad 
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OKSCfU  PTOHS:   •Filament  wound  construction, 
'laminates,  "(".lass  textiles.  Plastics,  foni- 
posite  materials.  Structures.  Inderwater, 
»ater,  Absorption,  Hydrostatic  pressure. 
Deterioration,  Submarines,  tpoxy  resins, 
lest  methods. 

The  objective  of  this  program  is  to  determine 
the  mechanism  of  water  absorption  by  glass- 
reinforced  structures,  specifically,  filament- 
wound  laminates.   Elucidation  of  this  mechanism 
will  be  of  material  value  in  the  design  of  deep- 
submergence  vehicles.   Experimental  work  was 
initiated  with  the  preliminary  exposure  of  epoxy 
resin  slugs  to  hydrostatic  pressure  of  ^C , :00 
ps 1  and  examining  there  periodically  for  weight 
gain  and  structural  changes.   After  2^  days' 
immersion  at  this  high  pressure  and  room  tempera- 
ture, maximum  water  absorption  as  reflected  in 
weight  gains  was  C.=  per  cent.   No  changes  in 
structure  were  observed  in  C  ,  3-ni  ic  ron-t  h  i  c  k  sec- 
tions cut  from  the  exposed  samples.   Optimum 
sample  configuration  was  established  -  a  three- 
piece,  hollow  cylindrical  construction  -  and 
samples  were  prepared  from  epoxy  resin  and  froa 
f i 1  amen t -wound  cylinders.    'Author) 
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(.eneral  Dvnamics'Kort  Worth,  Tex. 
MATKlilAl.'   SILirONF  lU'BnKH  COMPOINDS. 
(HAHArTERIST  irS.   INVESTIGATION  OF, 
bv  lack  W.  Swain  and  .1.  H.  Mathis.  2^  Oct  '^2, 
-Hp.  incl.  illus.  tables   Rept.  no.  FTDM-Ifo'', 
Contract  AF  33('~5"  "2^?: 

L'n classified  report 

DKS(  K  I  PTOliS:   'Synthetic  rubber,  "Silicones, 
Tensile  properties,  Flasticity,  Hardness, 
Processing,  Polymers,  Physical  properties. 

Tensile  strength,  percent  elongation,  duroraeter 
and  tear  strength  of  some  new  silicone  rubber 
products  and  compounds  submitted  by  various 
vendors  were  determined.   This  data  could  be  used 
to  establish  procurement  specifications  for  the 
purchase  and  control  of  similar  products  in  the 
future,   lompression  set  properties  and  proc- 
issing  characteristics  were  also  investigated. 
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VATtiilAl.s'.  ETHFREFIED  PHLNOLIC  RESINS.   HIGH 

TEMPFIiATIHK  lit.SISTANT.   DFVELOPMENT  UF  , 

by  G.  1..  (Ireenfield.  2'  Oct  i-,2,  'i';p.  inci.  illus. 

tables,  3  refs.   !Hept.  no.  FGT-2331; 

'Contract  Al  3  "  ( ';  5"  ! '?2.«j' , 

Inclassified  rtport 

DFsCK [PTORS:   'Heat  resistant  polym.rs, 
'Phenolic  resins,  "'orm aldehyde,  'Ethers, 
Laminates,  (atalysts.  Chemical  reactions. 
Temperature,  Deterioration,  Acids,  Hydroxides, 
Allyl  radicals.  Chlorides,  Heat,  Decomposition, 
stability.  Shear  stresses,  laboratory  equip- 
ment. Synthesis. 

Phenol-formaldehyde  resins  were  prepared  using 
both  acid  and  base  catalysis  in  attempting  to 
d'-termine  which  me 
resin  to  etherify. 
with  e p ic h 1 oro h \ d r i n 


hod  would  produce  the  best 
These  resins  were  etherified 
The  etherified  acid 
catalyzed  pheno 1 -f o rma 1 de h vde  resins  were  (based 


65 


T\l..t  «I^»      1  A 


mjrATTDTATC     ^  >jn  M_  XA  ITX  A  T   T  ir*  \ 


MATERIALS  (NON-METALLIC)  -  Division  14 


Division   14  -  MATERIALS  (NON-METALLIC) 


0  n 
%  J 


•P 

pi 


>1   M 

p.-r 

1  (1 
n  p  r 
I  0  r 
r-'l 

Z  >"(1 

1  (^  1  i 
--  n  .  , 

'1      J' 
t  p  r 
h  I"  ? 
n  >•» 
•  »•  r 
•■  n  0  1 
I  r  h  ; 
rat'. 
J  1 ' 


r  t  0 
til. 
1  -.1 


»■  r  I   1  r  1  ' 


«  I 


;  'I- 


I  r  1) 

.1      if 

I  :    •  1  ' 
-    T  1 ' 

1  J  1  n  J 

• ;'  0  r  Ti 

I  r  o  1  V 

■  -    ;  I " 


.1  r 
o  1  ■ 


1  a 


•  r  1 

I  4  V 


»■  i>  o  1 

;  1  V  1 
s  .  1  t 
1  !  IC 

nd    c 

d    go 

pro 

I)'"S 

s  ho 

t  hp 

r      *  ' 


Aul 


I  ng  po 
a  I  cat 
hid'  r 
ur 'd  ■ 
od  hpa 
pert  if 
t  r  onuB 
wed  t  h 
great  e 
-00  I 
"  s  I  nt 

5  t 

■■  S   .    '  s  . 

nor 


1  ■■     I  h  f    c  ci 
/  •• .)    r  o  u  n  t 

I  .    !      ■  .   '  •■      r 

I  V  mf  r  s     CO 
al V  St s. 
e$  i  n 1    et  h 
1th     p.p'- 
t     stah  i 1  I 
s.       I'oapa 
err  t  a  I  1  y 
••    1  abo  rat 
r    lap    1  h  >• 
.       Ac  I  1- 
et  her  I 
i  gat  >>d    as 
The     rel 


r •'d    r  f  s  I  n 
er pa  rt . 
>-s  i  ni    were 
t  hal  1  \  1 
u  I  d    not     b  »• 
Acid    cat  a- 
er  Ifled    with 
d 1 aa  Inod  i- 
ty    at    500    f 
rison    of    this 
available 
OT \     prf pa  r^d 
ar    strength 

t •    tilled 

;     .  1 1  h 
high    t  en- 
ul t  s    were 


4  [)-"''   'T;  3  1)1  V  .       '.  ^ 

:  :>: M/TCG,     OTS    pr ice    |) . }^ 

(j  e  n  •■  r  1       j  .  ■  i  m  i  c  » . '  F  o  r  I    North,    Tex. 

*\'.  tH  :-\     -   >(-;ers  -  sii  iroNE  Moi  deo  pi  astic 

<■  \t<:  ^   -   t  .  \      '. '  :us  Oh , 

tty    J.     L       Pfrr>.     .'     Oct    ';,    ip  .     illus.       Kept.     no. 

KTDM-i'-". 

(Contract     AK    }}{til)72J,i. 

Cnclassified  report 

Dty  KIPTOKb:   'Sil-cone  resins.  'Class 
textiles,  'Plastics,  'Sealing  compounds. 
Plastic  seals,  Kibers,  Epoxy  resins.  Effective- 
ness, I Mpregna t 1  on ,  Silicones,  Seals. 


'  i' 


Le. 

pa  r  •  ^     •> 

c  o  n  •■  -  •■  , 

de  !  t-  r  T  1 
to  r  •■  !  . 
c  on  t  ru I  , 


be  influenced  by 
test  specimens. 


rates  of  Ci,-]2i0   s  i  i  icoiie-gl  ass  aolded 
;i      no  reila  teal,   r  ,  C-27i  sili- 
>.)  seal,  and  i.,v  XK'-^J  fcal  were 
^'d.   Neither  of  the  resin  seals  appeared 
-  the  tealiage  rate   in  coraparison  to  the 
,  and  the  leakage  rate  did  nut  appear  to 
the  length  of  fiber  used  in  the 
Author 


AD-287  9''4 

(T  IsT'l  '40 


Olv,   U 

nr  i  -  -  3:  ,tO 


'.eneral     '■>  '■  imiri 
-  SI,  INP  h  !(  :  \   .     i;  .-  sr  A 
PKHA  :  '  H  h     >  II.  a;  ON  K 

'  r  e  e  n  f  i  e  1  d 


■  1  r  '.        -1  rt  h,     Tex. 

-     JATKRIAl.    -    SE*    HIGH    TEM- 
HOLtUKKS    -    DEVELOPIIKNT    OF. 

16    I eb    rt  ,    Qp.     Incl .     11  lui, 


(Kept.     ■ 
(Contract 


■<R-K«(-077) 
33(657)7248) 
Unc 


led     report 


M  p  I  1  V  !      rill 
H  r  o  m  1  d  -  s  , 


'Sllan. 

;  ,)  r  !  1  ••  s  . 


■  s  .  s 


po  . 


'  1  »    im  '.  •  '  ;  1  :  ^     r  -  ^  -  1  r  -  1     i  "  1     1  -  ,  •■  ;  n  ;i  - .  n  t     conducted 
jnder     tii5     priijriT     » i  ^      i.--1     i'      ^•'^lnlng    t'i--r- 
m  a  I  1  V     s  t  1  ri  ;  -    ■-  o  '■  p  n  .      ;  5     'or     i  ?  •■     o  -     i  d  v  a  n  c  f  d     i  •■  r  ■  i  - 
space     ;  p  "!■;.•  s  ,  '.  -^  <"  1  .  s  •■     0  '      '  T  *'  !  r     p  r  '■»  "  I  s  '•      i  5     ^  I  3  h 

t  en  pe  r  1 '  J  r  »     11 1  '.  ■■  r  I  1  '  1  .      s  i  •  s  '    :  '   i  '  -  ! 
silicoi-     pol-Ti-rs     «-r-     '-o?--     r-' 
1 ;  1    t  1  ■•    5  1  :  1  ■■  0  T    r  o  "1  p  '1  .  ■■  !  s    t  ■■    '  •■    p  r 
'•  -    d  -■  r  .  .  -  1     ;"  r  '1  rn     t  -  -     ;  1  s  i  •.  >  r  1  •  -■  1     s  .  i   .  -  ' 
p  —  S  t  .  r  J  1  T  -  t  T  .  ':  5  1  ;   1  ■'  -  ,      ".  -  -     ■II     or     p  o 

t  1  »     •  o  r  <     X  a  5     d  1  r  ^  (-  '  -  1     t  0  •  i  r  1     p  r  -  p  i  ■■  1  •  . 
I  1  !  1  c  0  '1   ■  A     s  -  a  r  r  1     0  :'     t  i  •■     ;  1  '  -  r  i  '   j  r  - 

that        '    -    -        1  T  !   ^  n  d  -  d       ..  -  S  t   ••  p       1  p  P  r  0  rl  r   -       m\% 

d  I  c  t  a  b  :  e  aid  •  o  j  !  1  I  ••  -i  1  to  v  »  r  .  :  o*  .1 
was  also  b  0  r  T  ••  0  j  l  ■<  .  :  r  •■  ;  1  -n  ;  t  1  r  v  -  f  ■  n 
alternative  approa'"  «i5  j-d-rlai-r  li 
program  to  prepar-  tn>*  i?-  p-jtvr.i  1 
silan-'.  This  Has  a  -st-p  pri-»?!: 
tlon  if  -(IS-  p-hriTioyi-iv!  liTietlvl^i; 
furtier     r»acttOT      ^  '  to     ".is-    n-'-iv 

p  h  e  n  V  1      i  I  m  -  t  t  i  :  s  1  :  1  -^  •■  ;  !  e  n  v  1  r  i  t  1  0  -i 

Hij-     p-st<rv'.      1:  •"-!••.  -s;'    I-*'.         ^Ii«      !- 


1  -      )  "  1 
■>  1  nc  e 
d    could 

'    1  o  "       n  ■ 

o  :"      *   "    :  s 
■■  .  -■  I  !  ■■  1 

\  .'.'.  .      '"is 
•  s  .         At 

••     :  -     tie 
^  ^l 1  .  1  - 

p  r  -  D  1  r  1  - 

roxvelhyl- 
1  ■       ?      to 


66 


necessary  chenicals  and  pioneering  natin-  o!  thf 
research  delayed  the  progr.im  .illowinj  >  M  v  ^t'pi 
(l,     and    [2)    of    the    alternativi-    proriss    to  on- 

ducted    as    of    this    writing.  Author 
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A    SIRVEY    or    THE    DETERMINATION    OK    KOltft'OR 

WEU.IfT    AND    MOI  EC  run    WEIGHT    DISTRUUTION    OK 

POI  ^KTH>  l.tNE, 

by  Mtlliaa  J.  Powers  and  Oavid  W.  levi.   Oct   2, 

2-p.  '-     reff. 

(Picatinny  Arsenal  technical  rept.  nn. 
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DES<R  I  PTORS:       ■•PolvBers.     'Ethvlenes.     '  li  i  >  - 
liographs,     "Plastics,     Moleculir    .:;'^!, 
Physical    properties,     Iiterat..r--. 

A    discussion     of     the    special     problems     in^ol.e;     :- 
determining    the    molecular    weight    of    polyet-..--^' 
is    followed    by    a    ''-item    annotated    list    of     r-fcr- 
cncei    on    the    same    subject.       (Author) 
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kokcco  plastics. 

Monthly  progress  rept.  no.  t?.  '  Oct-jl  Oct  '■,■'. 
on  Effect  of  Glass  Surface  Cheaiistry  on  .w'rin 
Bond  Strength  and  llond  Life.   3^  Oct  o2,    p 
incl.  Illus.  table*.  3  reft. 
^Contract  NOw  c<:-0o'9-c; 

L'nc  last  i  fled  report 

DESCRIPTORS:   "Glass  textiles,  'Pld^'.  1... 
'Reinforcing  Materials,  Glycerols,  bur- 
faces,  llonding,  Itesins,  Hater,  Surface 
tension,  'iass  spectrometers.  Kibers,  tp.x. 
resins.  Wetting  agents,  Solutions 
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DtSCItlPTOHS:        'Rubber    coatings,     ''S.als, 
Silicones.     Svnth     tic     ruht-r.     Kires,     Wire, 
Reinforcing    -n     ri.s.     sp    ,   i  !  i  r  a  t  ion  s  .    Coat- 
ings.    Deterioration        ■<     .  ••  .  n  i     ..  !     properties. 
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-fuelling  behavior  jnder  stress  con]  It  tons 
Removal  of  ""■",'  oil  from  o -rings 
,e  aching  of  constituents  from  "-rings 
"^emperature  retraction  apparatus 
■•  tbl  lographv 


z     ►  -  a  r- 
r  u  *i  b  •■  r 
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(TISTM/TCG;     0T^    pri-     J9.fcO 


School     0:'     "*'     Sirica!     K  n  j  i -i  - - 

rM)i    ;n   thk   r  :hij)  ok   floid  roNTAHiNATlON  and 


I'klahoms     -itate 
ing.      '^tillwat-r. 


THE    HETHOUS    HEQL'lRKD    TU    KtSTORh    AN;)     hVAllATK    THE 
CONTAMINANT    '^p^ciTV     OK     ''SHI     i-  1  1  Ti- H     KIKMKNTS. 
Rept.      -1.     ..     0-1     -1-1'1     lonlaiiiin.itlon     Proiect, 
by     t.     t.     fllcn,     1).      .'.      ■tur'-iett     an-l     others. 
Sep    tM,     111  p.     incl,     i  ;  1  .j  s  .     titles,     r  -  f  s  . 
(Contract    AF    3^(fc01}54"^- 

1  n  '■  :  a  s  5  1  I'  1  •■'1     report 


DESCR  IPTORS:  •  1.  Ir  a. 
•Hvdraullc  fljlls,  -' 
Ics,  cieanlnj,  IjIV 
t  at  Ion ,  K  1  u  i  1  :  .  i  « , 
Particles,  I'rii"""  '' 
Effective  •■•■ss,     'ris 


;  1 r     :  ; u I  1    filters, 

o  -^  t  a  III  1  -  1  !  I  o  -1  .      •  !   1  t  r  a  s  0  n  - 

',  ^  :  ■'.     ".■■     "  -1  ••  1  r  5  ,         1  0  - 
■•  ;   (  r  1 1  i  0  ••  ,      r  r  ••  s  s  u  r  e  , 
;,-i'^,      "ra'!S<1urers. 
or!      p  r  0  p  f  r  t  i  •■  s  .      I   1  t  r  a  - 


sonic     pro  I 

1  -Ti  I  '■  a  ;     ' 
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\  1  r  c  r  a  f  t  . 


lii- 


r  a  1 


r  i 

■1  ll 

t  e 

V  a 


u  1  I  c  :  ; u  1  d  filters  h  a  s 
r-  e;jatlor;s  for  hydroclopif 
<■(!  and  experimentally  veri- 
anstrated  !     Separation 

rro':     partir;  es.        A     semi- 
est     sta-'d     «as     developed    for 
fflcieirv      0  ''      a      filter 
-onventional     element        and 
■■ing    •netnods.        lontamlni- 
d     tnn     'o...lter     particle 
eaning     stand,     an     ultrasonic 
a     filter     evaluation     stind. 
r     elements     and     hvdraullc 
;  u  a  t  ■'  ,i  . 
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Roe  k      1  s  ;  a  R  '•.     A  r  >  e  n  a  .      ,    h  1    .   ,      III. 

ORGANIC     COATING    15IN(.     1  !•  K     ^     i:u!/hl)    hhU 

TECHMQLt. 

by  L.  0.  Gilbert.   20  Sep  t)2,  ^-j.   nti.  i:.js. 

table*   (Rept.  no.  t2-3183 

I  nc  1  a  s  s  1  I  1  '■  i!  r  epii  r  t 

DESCRIPTORS:        "Coatings.        itj^ri        coatings, 
Plastic     coatings,     Po»der->,      iinlerirg,      tpox) 
resins,     Nylon,     Pol>r.r>,     tthylen.s,     (hinrirtes. 
Cellulose    acetates,     riu penes,     (•.uiiile-,, 
Metals,    Processing. 


The    fluidized    bed    coating    procei 
referred     to    as    powder    paint  i-j       r 
cladding.       Process    details,      1.  .1"' 
deficiencies    of     the    process     ai    cor 
conventional     coating    methods,     as    » 
of    the    trade,     are    covered.       Maskin 
fixturing    techniques,    patching    of 
inspection     techniques,    machining, 
applications    of    the    coatings    are    d 
of     the    process     in     applying    both    p. 
metallic    coatings    reveals    an    envii 
application    of    fluidized    bed    techn 
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[TISTM/BRHi;    OTS    price    ti.63 

Penn»ylvania    State   V.    Coll.     of    M: 
trie*.    I'niverJity    Park. 
ANISOTROPY    AND    STRENGTH    OK 
Progre*s    rept.    no.    A,     1' 
by    • .     R       Bue*»  em    and    H .     A . 
3  'p.     incl.     i 1 1 u* .     t  abl es 
(Contract    Nonr-bib27; 
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'  t  lars 
a  s  t  ic 


t  c 


1  n  j  s 
I  a  . 


t  u  r  p 
Author 


Indus 


'■FSA«ic   auuiK-^. 
; . -: f    Oct    62. 

M  ■  K  i  n  s  •  r  V  .        1   '    0  c  t 
•■  •■  t  ^  . 


r  ••  p  o  r 


DESCRIPTORS:  'Ceri' 
compound*.  Titanat.s 
S  i 1 i c  a  t  es .  Th  erma 1  • 
t ur e.  Lattices.  Mis 
S  t  re«*  e»  ,  D  i  I  a  •  1  ■  •  •• 
Mechan  i  c  a  1     p  r  >  p  ••  r  •  .  •• 

The    thermal    expansion 


s  .      A  1  um  1  n  u: 
■expounds , 


"1  1  ■  •■  r  .  a  , 
.    .  t  h  1 um    . 
xpar^sion,     irvs'al     struc- 
,,  r  ■••n  '   n  '  .      ^  ;  n  "  •■  r  1  ng  , 
ri.      Ihermai     stresses, 
s  . 

:  ••».  1  V  1    )  r      J  f      1  1  u  n  1  n  um 


MATERIALS  (NON-METALUC)  -  Division  14 


■:!anate.     Ke  i  a -e  u  c  r  yp  t  i  t  e  ,     and     iU- t  a -s  po  d  umc  n  e 
III     inv-'Sligated     to    correlate     the    aggregate's 
■  •-rTal     .-xpansion    with     that     of     th>-    rrysiai 
,.;i     ..     therrial      expansion.  Author 


o-:np-  <;tp  ii  1 V . 

7 :  N  r  M   1 1  I .     I  r  .^   p  r  i 


.  bO 


I'h  1  i 


,,•■►•  r  1  .1  .      !■  .  .1  ■-  •-     '   '    r  ;■  .   ,      r.  •    .   :  a  i  i 
jttti  UPMI--N  r     m   KK     I'.      IMt'lUULD     Ull.ll     MuULl.Lb 
STRIXTI  K-\.      M   A>s     r   I  1   hi-. 

,1,  )  r  I  e  r  .  >     p  r  o  g  r  •■  ■.  -     rept.      no.     "  ,      '     ,'  u  n  e-  '  ■"     Aug 
■  ,    f,        1;         Ha  ^  I   1  .1  "  .       I  X  .■  I      II  t  t  "  s  (I  n  .      and     l>        I    .      U  r  me 
Sep        •   .      ■  p. 
Contract     NUaLs)     5!i-213)  I 

I  n  r  1  a  b  s  1  f  1  e  d     report 

;  t  .-- 1   K  I  I' T  ( Oi  .b  :         •  I ,  :  a  s  i      t  e  x  t  l  ,  e  ^  ,      •  K  i  I  ■  e  r  >  , 

K.' .   1  ,1  n  1  I    ,1  ,      properties,      b.  1  <i  .-.  t  i  i    i  t  \  ,      i'  h  \  s  1  i   a  i 

proper!  1  e  s  .      ,    .1 !  o  r  a  I  I'  r  V      f  u  r  n  .t  c  e  s  ,      i.  i  .i  s  s  , 

Crvstdliizjliun. 


U-     ^  -     ..     •  Div.         •  ...     A 

:  :  ^  r  M    dun       i  i  T  b     p  r  i  i-  e    i  1  .  1  c 


■    r  .■  1  j  I'      I  e  1-  h  .     U  1  V  .  ,      Air     i-  u  r  i  e     i>  v  s  t  e  n  ,s     (   o  r,  t  ,i  n  d  , 
•  r .  jn  !  -1'  a  I  I  e  r  s  o  r.     Air     I-  o  r  .  e    Ha  ^  .•  ,     nh  i  -    . 
,fnKl..b;iiN     (4     (Ul'Khii     ANU     1Tb     A;i(i'lb     IN     llillUC'- 

f:.luru    ai  ;  1) , 

OK    £.      I  .     A  n  t  o  n  o  V  s  k  ,1  i  a     anil     i  ,i  .     "v  .      V  i  !  '  k 

■June    12.         p.        Tr.ins.      "o.      t  I  [i  ■-  I  I  -  ■   .  -        ..     from 

Iklli  Ch  e  s  k  ,1  )  ,1     I   r  r  ra  >  ^  n  :  >•  n  n  o  V  I   '   ,      N  o  .      -    ,      pp.      ■      -c  . 

Lnc  1  a  ^  s  1  f 1 e  d     report 

DESCRIPTORS:        '(op  per    alloys,     •(orrosion. 
Alloys,     K  I  u  c   r  1  ll  e  ^  ,     Kvdrogen    rompounils,     A<  id>, 
Solutions,     T  e '^  p  .■  r  ,i  I  ,i  r  e  ,      !'.  r.i^'-,      Hronze. 


A.-:8?    555  Div.       U 

■:STM,'r)DN'     'ITS     pr  ic-     51.10 

1  ■  r  .1  ;     [  1 V  n  I  ■■'  1  1   ^ ,    f    1  r  t     rt  ■  >  r  t  Ii  .     T  e  \  . 
■,A:      A!  l.iS     i-l       I   Pm\\      Ai   ,;<i|i^  N  am  i(      bMi 
•  ■    r     s  ~     I    ■   n  I  r  • '  1      I  •   •>  t      r  ■  p  t  .  , 


H  r,  H  . 


•F  - 


inc. 


;  .    « .      M .      ^      u  n  g  .         .      ',     ;     ■   . 
Kept  .       n  i    .       ri    rH-.,i»«3u; 

Contract    Ai-     33  ( 657)  72i;e) 

I'n  c  1  .1  s  ■.  I  f  1  e  d     r  •  p  1  r  t 


table. 

i 


DESCH  :  IT'i'ib:         'tp-xy      renins,      '  A  •   r  i.!  \  n  a -i  i  c  ^  . 
Plastics,      A'.    i™in;i'^.      ^t—    1,      ,\tr,j'-i"n.      Vls- 
Ciisit>.      Ad>i'Sion,      Phisic.i!     pr'perti''-. 

ipoxy     a.   rodvnamir     smoother     mat'rialb     »•   r' 
'ra'.jat-d     and     test'-d     ;»ith     r'sp-ct      t'>     v.     rking 
I  .  5  r     s  I  t  y  .      •■  X  t  r  .1  s  1    i  n     rat',      a  p  p  '.  i  r  a  t  i     n     t  i  rr  •    , 
i  •  ^  ■  s  1   '  n  .      and     physical     p  r  o  p  .   r  t  i  •   -.  .         A     i(  a  !  0  i<  i  n 
■-n^i:.      ti' sting     machine     was     us-d. 


»D-288    556  11  iv.        ■..,     ■ 

•rSTMOnN'     OTb     price    Sl.bO 


'tneral     Dvnamics'ort     i>orth,     Tex. 
•fiDKAl  1  I(   '  s  1  SUM     -     liiiiiNITI      --'V     I'lil  sM;\  AT  n  1 
fLlID    -     h  ',  A  1  I  A  I  :0N     III   , 

l>yR.     I'.     Mciianiel.         '       Oct     (-7,     13p.      inci.      ilius, 
■^•;es,      '     refs.  :epl.     no.     m;T-2228; 

ontracts     A.      ,•,.•.:,.-■:.      and    AF    3  3  ( '' 5"^  *r2i8  ) 

Inclassified     report 

DESCRIPTOlib:        ''vdraulic     fluids,        ''v  drat  lie 
Sv  stews,     Airplanes,     <    hemic al      properties, 
'"•sical     properties,     (orrosion     inhibition, 
~'.  orage^     ^tablliti,      !ok     temperature     research, 
^ijh     temperature     research,      Tests,     \iscosity, 
'alcium     compounds,      'sulfonates.      Petrol  eur, 
^  '   r  1  ■-  ,i  r  t      .1  d  d  1  t   1  V  e  5  _ 


Three    formulations    of    preservative    fluids     for 
screening    to    det  errn  i  ne  ,t  he  i  r    suitability    for 
protection    and    storage    of    B-S"    hydraulic    units 
were    prepared.       These    fluids    contained    the     in- 
hibitor   calcium    petroleum    sulfonate.       They    were 
blended    from    base    stocks    of    Oronite    a^l"^     high 
temperature    hydraulic     fluid.        Physical     and    chem- 
ical    property    tests    designed    to    disclose    degree 
of     rust     prevention    as    well    as    similarities    and 
differences     to     those    of    Oronite    fblb    were    con- 
ducted.       \erv     high     neutralization     numbers     of     all 
three     fluids    would    possibly    make    flushing    of 
parts     necessary     prior    to     installation.  Author) 


All-.-----     ^--i 
T  !  sTM     K,l!l 


niv.      " 

oT  S    price 


0 


C.eneral     D  v  n  am  i  c  s  '  I  o  rt     Worth,     Tex. 
MATKHIAL    -    ADIIhSIVi;     PLASTILOCk     ■' 

r  K  ST  s , 


b  >     C  .     I  .     La  u  e. 

tables        llept. 

(ontracts    AI 


no , 


E\  All  AT  I  ON 

■>  o  V    '  2 ,     '  ^^  p .     incl.     i  1  1  u  s  . 
IGT-:  "">^ 

0C,:-2a..".     and    AI"    33  ( '' 5"; '^24.3  ) 
Unclassified    repo  rt 


DRSCR  I  PTORS:        '^Adhesives,      "Airframes,     -Bond- 
ing,    Aluminum,     Stresses,     Shear    stresses,     Sea 
water,     Test    methods.     Temperature,     Military 
requ  i  reraen t  s . 

I'laslilock     '    '.     adhesive    was     reconmended    for     use 
.15     a    retal-to -metal     adhesive     in     certain     bonded 
component     parts     of    the    H-'"     airframe.        Three     pro* 
duction     rolls    of     Plastilock    '^C    adhesive    were 
submitted    for    evaluation.     The    adhesive    was     bonded 
to    2."..    T-'    alclad    aluminum    and    tested 
requirements    of    specification    KMS-CO"" 
itary    specification    MIL-A-P.^31      'Type 
Plastilock    -  ^C     'Rolls    AO    7's'.:.,     1'-', 
the    requirements     except     for    the    minimum    lap    shear 
specimen    values     for    ~-     !     and     ^.."-day    exposure    to 
salt     spray.  Author, 


I 


for    the 
and    m  i 1  - 
a  d  h  e  s  i  v  e  ^ 
•  - ""       met 


A[l-.~--      '■    ' 
T  I  -STM    TCi; 


niv.     ". ., ,   26 

OTS    price    31.10 


(.eneral     Dvnamics.'hort     Worth,     Tex. 

MATKIilAl     -     I.OCT  ITK     LIQCID     LOCK    -     KVAM-ATION    01" 

FOR     RECIwAMATION     OK     PARTS    HA\IN(;    OVKRSIZE    HEARING 

SKATS. 

Test  data  memo. , 

b\  .1.  W.  Swain.    ?  Nov  '2,  ..p.  incl.  tables. 

(Rept.  no.  KTDM-2'^32 

(Contract     AF     33  ''  f".  "2.;?) 

Inc 1  a  s  s  i  f  i  ed    repo  rt 

OFSCR  I  PTORS:   "liquids,  *.bealing  compounds, 
"Hearings,  Effectiveness,  Seals. 


tsts  were  made  to  determine 


-Oct  it  e-A  liquid 


lock  IS  satisfactory  for  repairing  ginhal  hous- 
ing asseirblies  having  oversize  bearing  seats. 
.Author 


(T  I  ST  V  'TCC. 


niv.   1 
IT  S  price 


1  T 


I. eneral     1)  v  n  am  i  c  s,' Fo  rt     Worth,     Tex. 

VAfKIMAlS    -    TANK     Si:Al-ANTS    _     IRRAniATtON     01-     TWO 

fllXt-b    AND    ONK    TKMFKRATIT^I-     -     MFKIT.s    (ii\ 

Test     data    memo., 

\.\     H.     M.      Price.        7    Nov        T,     1  „  p .     incl.     tables. 

Kept.     no.     FTnV-"<':.i 

I   0  n  t  r  a  c  t     A  I       ■  3  (  c  5 '' ;  "  ?  -^ '"' 

Inclassified     report 
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IJKM  H  [  PT()«S :       •^yel     tanks,     'Se.img    co«poundj, 
'Nuclaar     ■•nargy,      *H«dlation     tffecti,      Pruiur- 
II rd    cahlKi,     HardN«tt,     K  laitlcltv,     Tpniilr 
itrvagtk,     Tkcraal     itrrtiPi,     Mvptyrp,     (orroiio' 
fcitfyllaa,     llHalnya,      ^Hwti,     Deterioration, 
Nyclaar     prapylllan,      ^Irrraft,     Noytroni,         •■k* 
ran. 

'»»     affertt     af      "yrl»ar      radiatla*     at       '      flyi*l      '*.: 
*r     at  aad  *r     at  ka       aad     at         '     tn 
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d^trrxi-i.'      .-.f     foMMd     la    br  ,Ni 

'»r     ■<  'ftt-d    b)r     III*-    "11 ','..'. II 

le»t.-ij     41  I     afl-r    atfiag  »uur.     4i 

4«t  kor 


-I      n.l  •  .! 
r      t  h  ^  ri 


,._ —  r»4  ■tt.       «.   « 

(TlfT«.li«       at«  triaa   ii.lo 

•  I  la   Ha'  •'       'kaMUal    •  •ty.  ,    %••    Mat**,    •••a. 

•  '     N1  .'     p..,  ■«*-   . 

Ial*ffl«    f0i., 

»t    f       I       «»flaf.  *•!  ,     -f.     ia*i.     «a»l»(. 

1    »•«•.       'ta«»attal    r»9«.    ■*.    ^1 
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•♦^'W'W^***       ••••4    r»«fttt*t    ^iT««r«       '•••* 
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,\;,     i'     ^N  \'lNi       IN'K.kUi  H'.^^     »1IH     tt>Ail\<(S. 
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-    ,       -  -     I  .  ■  »     r .  .        )  r  nt  rr  t  I  on  , 

iv    ■!     i        S.!-.     4r.d    Haiti    C.    Doaoiaa.       Aa^    '•. 
.p.     larl        Ilia*,     'ahlr*.  rrfi. 

••'1^'    4»     "lfe1»./«    M.    fraj.    b' ;  1  ] 

t  ar  laid  ri^4    r*y*rt 

vMll^TOISi       •lafrarod    r<>ararrk,    •Afcan^fiiaa. 
■  >iir*,     *<*a>l*f*,     4>'faaaMna.     fl^tiir 
'•••ia«*.    Wy'iral    raa'iaf*.     lafrarrd    fil'rr*. 
t'-'tar^Bva'  ,    I  I  f  k  •  ,     ftiaklll't,    l»r«»»>t»     4«4<i*«< 
•  ,     Thrraal     ratfla'taa.     M  a  »»< 
•14,    ffeva^l     ra^lral*.     Ilaar-  kaaiaa 

"I*.     Aaiari.     Sv<kaa**,     4aalrav4,    Av«al> 
fMI9*«a<l4,     tia^l     ra^irala.     trry'jit 

'••••t      l«f»ar««   r*«ia«i«« 

k»     »p»*ttH     •»)»«•«?•     af     «»«#|aflaf     a 


m,4       •  f    4 

M  •  •     - 


MATERIALS  (NON-METALUC)  -  Division  14 

TKATKiS     i.n     ATOHlZtl)     HOWUtKtU     MATtHlAL, 

t- .     M.      1        Aliii  r  a  khmarui  V  ,.  ii .     b.      Haturov     and    others. 

.1  J  ;  >     •.,     ,.p.        Trans,     nu.     KTU-TT-'  .  -  from 

-50  ;   1  .•  t      I'st  t-n  1      No  .      '...■•  ■  ,  Au.j     ■  I    ,1 

I  n  1-  1  a  s  >  1  I  1  i-<1     r  'po  r  t 


Dt.M  H  :  HTlikS  :         '  M.it  e  r  1  ,1  i  s  ,      '  A  t  o  f  i  /  1 1  i  "  n  .      'In- 
\  .■  r  I   1  ..  r  ^  .      Co  t  >■  n  I  1  o  mr  t  f  r  >■  .      t  1  >■  i   t  r  1  '      ro  1  o  r  v  . 
I  3  ^('  .      (..».).[>. 


A»-.|ifi    "/^  1)1 » 

T  l>T«    "ON       «iT!»     1  r  I     •      i  •  .  It 

»nr>ij«    Tr.  h       Uiv  ..'     f'arrf"    !»}r»tfia»    (omaaad 

•  r  I  <k  I -fai  »  •  I  «  "f      ...     '      r.r     tt  1 »  r  .     i>»ii.. 

IN     A    Hlt.H-Tl»t  t>   ti        L         .  -t        >     «l  «. 

t.f    \m.     A      Batkia.  «    Jaar         ,       p         Traa<       aa 

>T*-TT«''-    ■•     ttmm    l»»»»a»raa-» ■♦••»••»' • 
/karaal.    *•(.    4,    Ito.     v  .    ^. 

' ar Isa* i . ■ • 4    • ^^- • i 

■AMTIirriNiki  *ra<  >•*?•.  'fcaar..  Mlf»  I  *«^r  r  •• 
•at*  t»«*at>k.  «iir*aa*.  tlkyi^aai.  >ia*tt4*a, 
•ala«a<«t    •vtfAt       tkti»*««»aa«i  •  <       <a«»«4ii*a 


til 


U  4til£N 


Division   14  -  MATERIALS  (NON-METALLIC) 


i    June- 


AD--'-'        .'  Uiv.  •, 

(TISH    "HW       OTS    price    | 1 . 60 

,-s-,-     -     ,na    Ad»«nce<l    Derfelop-ent    Di»..    AVCO 

Corp  "       -nigtoB,    Hail. 

BKK    ^'K       •     ^t    STUDIES    OF    POLYCRYSTALLI NE 

BEI-KA     '    KY    OXIDES. 

Q\k»i  n-  c  .  I    progrpii    repi.     no. 

1 2    Sep    62, 

by    T.    V«iilo».    B.    U.    Sprlggi.    •"d    J.    Kxrhell. 

7    No>   62,     19p.     Incl.     illu».     tible.     ' -^    ri-f*. 

(Ie<>t.  i»o.  RAD-SH-b2-219) 

(Contract  No»  62-n6^8e) 

Unclassi  fi  ert  repor  t 

OESCHIPTORSi   •Refractory  ■•terials.  'Alu-inu. 
co«poun(1».  •■agn^fluB  coapoundi,  •Oxide*. 
■  icroitruciure.  CryitnU.  Graini  (He  t  a  1  1  u  rgy  , 
Cera.lc  ■ateriala.  DeniiTy.  Poroiity.  Failure 
^Mechanici;,  High  temperature  reip.irch.  Te«t 
equipB*>nt.  Tensile  propertiea. 


A  aechani  ca 1  t  e 
contt  rue t  ed  t  o 
■odulHS  of  rupt 
hi  gh-deaal t  y  al 
leapera t  urea . 
ttrength  (extra 
grala  (lie  for 
S  ■  86.nno  G  to 
G  '  grain  size 
the  alnui  1''6  p 
■ens  of  aagnesi 
■eas  of  dense  a 
cated  ai  t  h  fine 
3  mcrons  avera 
ehii-;  '  rom     fab 
larjer  jrain  si 
t  real i  ag.   Spec 
average  grain  s 
(Author) 


sting  ■achl ne  was  des i 
det  erai  ne  'he  elastic 
ure  for  transverse  ben 
uaina  and  mngnesia  at 
Log-log  plots  of  roo«- 
pol at  ed  to  lero  poros  i 
alunina  revealed  t hf  r 
the  ainua  1  3  power  ( 
in  nicrons,  and  S  -  '5"' 
ower  (p»i)  for  heat-tr 
a.   A  large  nuaber  of 
luaina  and  aagnesia  we 

grain  ai crost  rue  t ure 
ge  size,.   Others  are 
r  i  cat  ed  bl anks ,  and  sp 
xe  are  being  prepared 
iaens  prepared  to  date 
i  »e  range  of  «i  to  1 3^' 


gned  and 
modu 1 u  »  and 
ding  uf 
elevated 
t  eaperat  ure 
t  y ;  versus 
el  at  i  onsh 1 p  : 
pti;  where 

,  'f"   G  to 
eated  speci- 

t est  spec i- 
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by  heat 
have  an 

ai  c  r ons . 


AD-288  230      Dlv,   U 
(TISTB/EJH)  OTS  price  $13.50 


Research  Inlt.,  Noraan. 

ITEMS  AND  VARIOUS  EUSTOMER  IC 


DATED 


0  k  .1  1  0  -n  L' 
AOlNij  '"■  CURE 
COMPOUNDS. 
F  I  n  1  :   r  »  p '-  .  , 

b,     ur,r-'-5-^,  R.  GrlgibT  and  otheri, 
3'   in  Z,    182p.  lacl.  lllua.  tablea.  refs 
,tr*ct  AF  34(601)5233.  ProJ.  1190-18) 

Uaclaii  If  lad  report 


((    0' 


nS(  ■<  :  r-    '■'  -: 
1  *  5  '.  o  n  -  r  <  , 
p  r  o  p  -  r  '-  t  •■  1  . 
■i  i  i  \  *'.:■)  -^     ■■  ' 

colli',    ->- 1 ; 

ii-t    101.        '''B? 

■  -  t  ■<  o  1  I  . 


•Rubber,     •Synthetic     rubber, 

•Aglnq.     •R IM  lography.    Mechanical 


5    1 


ron    boabardaent, 
-last  icily.    Vlf 
•  •  1  ,     Solvent 
,  1  pi»nl ,    Tell 


fonl»nti:  ,.j 

I  orr».  »t  u-i"?    ■''■■'.'''-    natural     and    accelerated 
ag  1-  }    *'iJ    n-  -  1  ■  ;     4l     pro  pert  les 

^«por?li?-»«'lllnj 

V.por     pn,,-     ,.-mng    studies     -1th    the    quartz    beam 

■»  I  ■-  r  0  b  »;«".'■'<  P  :"'■»  t-  iJ  » 
V.porln-  1  oi     >•     ,1     .-lie    componenti     in    the    rubber 
N»^j'.  ron     irrjjsi'.     on    of     rubber 
,«-:iln]     h-li.iT     JTClT    stress     conditioni 

K  •  1 0  V  J :    o  '    ■  ^         ■■  -  '  ^      - '  .  -  J  s 

^<cNiij     ,'       .■(■■i-     •-■    •  1    '  ■  '  ■'      -Tlngi 

T  -  r  p  -  r  a  •  J  r  •■     r  -  •  -  i     '   ' 
h  I  b  ;  I  0  J  r  1  p  1  . 


)  1 


A  ,-    -"'     231  Dlv.       U.    1 

^r;ir«/TCG      OTS    price    $9.60 


0 '«  '.  a  *i  0  «  s 

s  r '  I)  ■  ■ '' 


ti*e  U.  School  of  Mechanical  Englneer- 
r'r.  t'eU)  of  FLUID  fONTAMINAT  ION  AND 


THE  METHODS  KEQl-'lKED  TO  RESTORE  AND  E\  A  :  1  A  I  h  T-t 
CONTAMINANT  CAPACITY  OF  I'SKD  FILTER  ELtMENTS. 
Rept   no,  i,    on  Fluid  Cont  aai  nat  io  n  Project, 
by  E.  r.  Filch.  0.  J.  Hurchett  and  ot>--r,. 
Sep  '1.  nip.  Incl.  lllus,  tables,  re:-. 
(Contract  AF  34(601)5^70) 

Uaclasslfled  report 

DESCRIPTORS:   'Hydraulic  fluid  filteri, 
•Hydraulic  fluids,  •(  onl aa i na t ion ,  •Ultrataa- 
lc«.  Cleaning,  Fluids.  Fluid  aechanlcs.  I lo- 
tation,  Fluid  flow.  Separation,  Pressure, 
Particles,  Organic  lolventi.  Transducers, 
Effectiveness,  Transport  properties.  I'llra- 
sonlc  properties.  Viscosity,  Centrifugal  p-in 
Cheaical  engineering.  Hubbies,  Aircraft. 


Cont  aa 
vest Ig 
eperat 
f  led. 
ef f  le  I 
au t oaa 
obtain 
(e  it  he 
for  ev 
t  lo  n  e 
coun t e 
c  1  ean  1 
KC-135 
fluid 


Inatlon  of  hydraulic  fluid  flit  r5  .u   ■- 
ated.   Performance  equations  for  hydrociei* 
Ion  were  developed  and  exper laen t a  1 1 y  »»ri- 

Hydroclones  deaonstrated  ICOi  separatlas 
encles  for  10-alcron  particles.   A  seal- 
tic  hydroclone  test  stand  was  developed  f»r 
Ing  separation  efficiency  of  a  filter 
r  hydroclone  or  conventional  eleaen-   ,■■  ■ 
aluation  of  cleaning  aethods.   Conlaa.-.i- 
qulpaent  included  the  Coulter  particle 
r,  a  cheaical  cleaning  stand,  an  ultrasoiit 
ng  facility,  and  a  filter  evaluation  stind. 

and  F-1C5  filter  elements  and  hydraulic 
•aaples  were  evaluated. 


AD-28e  :/,3 

;tistm/brii; 


Div.   U.  4 
OTS  price  |1 . 25 


Rock  Island  Arsenal  Lab.,  111. 

ORGANIC  COATING  ISING  THE  FLLIDIZED  BED 


TECHMOLt. 

by  L.  0.  Gilbert, 

tables  I  Rept .  ni 


20  Sep  t2,  48p.  incl.  illas. 
t2-3183) 

Laclassified  report 


DESCRIPTORS:   •Coatings.  •Organic  coatings. 
Plastic  coatings.  Powders,  Sintering,  tpoxj 
resins.  Nylon.  Polyaers,  Ethylenes 
Cellulose  acetates,  Propenes 
Metals,  Processing. 


Ch  lor  idei. 
Fluorides, 


The  fluidized  bed  coating  process  is  »«>•»«'•• 
referred  to  as  powder  painting  or  siaply  plastic 
cladding.   Process  details,  ad  van t ages  and 
deficiencies  of  the  process  as  compared  "'i" 
conventional  coating  aethods.  as  well  •»'"'»• 
of  the  trade,  are  covered.   Masking   cold 
fixturing  techniques,  patching  of  the  coaliags. 
inspection  techniques,  aachining.  and  »P««»«\. 
applications  of  the  coatings  are  discussed.   ti« 
of  the  process  in  applying  both  plastic  and 
aelallic  coalings  reveals  a*  envisioned  futur^ 
application  of  fluidized  bed  techniques.  ;* 


AD-288  273      Dlv.   U 
ITISTM/BRM)  OTS  price  $4.60 

Pennsylvania  Slate  U.  foil,  of  Mineral  Indus- 
tries, L'niversity  Park.  ^,  .^.^ 
ANISOTROPY  AND  STRENGTH  OF  CERAMIC  BODIES. 
Progress  rept.  no.  4.  1'  July-15  Oct  62 
b,  M.  R.  Bueisem  and  M.  A.  McKlnsiry.   1 '^  Oct  U. 
3>p.  Incl.  illus.  tablet.  7  refs, 
(Contract  Nonr-656i7) 

Lnclasilfied  r.-port 


•  Ceramic  aaierials,  Aluimur 
compounds.  Titanalei.  Lilhiua  compou-'J 
Silicates.  Thermal  expansion.  Crystal  sr- 
lure.  Lattices.  Measureaent.  Sintering. 
Stresses.  D i 1  a t omet ers .  Thermal  stresses. 
Mechanical  properties. 


DESCRIPTORS 

c 

S 


The    iheraal    expan 


sion    behavior    of    alurainun 


MATERL\LS  (NON-METALLIC)  -  Division  14 


■innate,     Bet a-eucrypt i t e,     and    Be t a -s podumeae 
,11    investigated    to    correlate    the    aggregate's 
ikrraal    expansion    with    that    of    the    crystal 
litiice    thermal    expansion,       (.Author) 


»|)-288   430  Uiv.       U 

JISTM   TCG)    OTS    price    $1 . bO 

laperial    Glass    Corp..    Bellaire,    Ohio. 
OEVEIOPMENT    WORK    ON    IMPROVED    HI(,H    MODULUS 
STUl'CTURAL    GLASS    FIBER. 

IJyirlerly    progress     rept.     no.     7.     1     June- 31     Aug    'x 
R.     H.     Haitian.     Axel    Ultoson,     and    W.     C.     Orrae. 

■    Sep    't-.     5p. 

Contract    NOal.s)    5-)-213) 

Unclassified    report 


b« 


DESCRIPTORS:       'Glass    textiles.     •Fibers, 
■rchanical    properties.     Elasticity.     Physical 
properties.     Laboratory    furnaces.     Glass, 
Crvstal lization. 


AD-288    458 

tistm'odn; 


Div.        14.     4 
OTS    price    $1 . TC 


Command, 


foreign    Tech.     Div..     Air    Force    Systems 

Iright-Pat lerson    Air    Force    Base,    Ohio. 

CORROSION    OF    COPPER    AND    ITS    ALLOYS    IN    HVDRO- 

fLLORIC    ACID. 

bj   E.     I.    Anlonovskaya    and    Vu.     S.     Vil'k. 

•   Jyne    r.2.     »-p.     ^Trans.     no.     FTD-TT-62-724    from 

kkiaiches kay a    Promy sh I  en  no s I '  .     No.     c .     pp.     o'-c^, 

Unclassified    report 

DESCRIPTORS:       'Copper    alloys,     •Corrosion, 
Alloys.     Fluorides.     Hydrogen    compounds.     Acids. 
Solutions.    Temperature.     Brass,     Bronze. 


AD-288    555  Div.       14 

TISTM/ODN)    OTS    price    il.10 

Cueral    Dynamics/Fort    Worth.    Tex. 

EVALIATION    OF    EPOXY    AKRODYNAMIC    SMOOTHER. 

Process    Control    Test    rept., 

by  «.  M.  Young.  2  Nov  62,  4p .  incl.  table. 
Rt-pl.    no.     PCTH-4480)  i 

Coitrael    AF    33(657)7248)  ' 

Unclassified    report 

DESCRIPTORS:       •tpoxy    resins.     •Aerodynamics. 
Plastics,     Aluminum,    Steel.     Lxlrusion,     Vis- 
cosity,   Adhesion,     Physical    properties.       | 

Epoxy    aerodynamic    smoother    materials    were 
»f«luaied    and    tested    with    respect    to    working 
liieosity,    extrusion    rate,    application    time, 
idkrsion,     and    physical    properties.       A    Baldwin 
ttssile    testing    machine    was    used. 


»D-288    556  Dlv.      U,    1 

(TISTi/ODN)    OTS    price    $1.60 

Senersl    Dynamics/Fort    Worth,    Tex 
HVDRALLIC    SYSTEM    -    ORONITE 
fLLID   -    EVALUATION    OK, 
by  R.    H.    McDanlel.       30   Oct 
ttbles,    P    refs.       (Kept,    no, 
lontracts    AF    33(600)36200 


8515    PRESERVATIVE 

62,    13p.     incl.     illus. 

FGT-2228) 
and    AF    33(65-^)7248) 


Unclassified    report 

DESCRIPTORS:       •Hydraulic    fluids,     "Hydraulic 
lystens,    Alrpla-.s,    'hemical    properties, 
fHysical     proper-  i-s,     i  orrosion     Inhibition, 
"•torage,     Stabliit.,        o«    t-rppraturr     rfi  pirr' 
^igh    t  emperat  u  r  •■     r  •  5  ■■  ,<  r '  ►  ,      :  .  5  t  v      ■   '■'<''<"■■'-  ^ 
lilclum    compounds,     >ulfo'    i  t  •■  ^  ,      I  .  ',  r  o  :  .•  j  •-' , 
lubricant    add  it  ives . 


Thr.-r     f  0  rrrij  1  a  t  i  0  n  s     of     p  r  es  •' r  \  r  1  1  v  <■     T  1  u  i  r)  s     for 
screening    to     d  •■  t  .>  rri  i  n  •■    their     s 'u  1  t  a  b  1  1  1  t  ^     for 
protection     H'ld     stor;i'je     of      '.-■'■     mdraulir     u  n  n  s 
were    prepared.        li.'S'-    fluids     roitained    the     in- 
hibitor   calciur     petroleur-    sulfonate.        They    were 
blended    from    base    stores    of    Oronile    PSI"^    high 
temperature    hydrauli'     '  1 u i d .        Physical    and    chem- 
ical    property    tests    designed    to    disclose    degree 
of     rusl     prevention     as     well     as     similarities    and 
differences    to    thos."    of    Oronite    851'-    were    con- 
ducted.       Ver>     hij*-     neutralization    nurai)ers    of    all 
three    fluids    would    possifU     make    flushina    of 
parts    neros^ar^     prior    10     installation.        (Author) 


AD-238    559 
(TISTM/EJH) 


Dlv.       14,    1 
OTS    price    !|''.60 


General    Dy nam i c s/l o rt    Worth,    Tex. 
MATERIAL   -    ADHESIVL    PLASTILOCK    65O    EVALUATION 
TESTS, 

bv    C.     F.     Laue.       "    Nov    62,    69p.     incl.     illus. 
tables     (Rept.    no,    l-GT-1878) 

(Contracts    AK    33(600)32841    and    AF    33(^57)7248) 

Unclassified    report 

DESCRIPTORS:       •Adhesives,     -Airframes,     "liond- 
ing.     Aluminum,     Stresses,     Shear    stresses.     Sea 
water,    Test    methods.     Temperature,     Military 
requ  i  remenl s . 

Hlastilock    ■  ''.C    adhesive    was    recommended    for    use 
as    a    metal-to-metal     adhesive     in    certain    bonded 
component    parts    of    the    H-5P    airframe.       Three    pro- 
duction   rolls    of    Plastilock    650    adhesive    were 
submitted    for    evaluation.    The    adhesive    was    bonded 
to    2024   T-,'^    alrlari    alumi'ium    and    tested    for    the 
requirements    of    specification    KMS-005''    and    mil- 
itary   specification    MIL-A-P/;31     (Type    I    adhesive). 
Plastilock    ^^0    'Rolls    AO    3304.    3306,    3307;    met 
the    requirements    exrept    for    the    minimum    lap    shear 
specimen    values    for     "^    I"    and    3C-day    exposure    to 
salt    spray.       (Author, 


AD-28?    5''0  niv.       14.    26 

(TISTM/TCG;     OTS    price    fl.lO 

General     l)vnamics,'torl     rtnrl",      '■  '■  x . 

MATERIAL    -    LOlTITK    LIQUID    LOCK    -    EVALUATION    OF 

FOR    RECIJVMATION    OF    PARTS    HAVING    OVERSIZE    BEARING 

SEATS. 

Test     fiata     r-emo., 

by    J.     .*       --wam.        ?    Nov    62,     4p.     incl.     taMes. 

(Rept.     no.     HiJM-2'^32) 

(Contract    AF    33(657)7248) 

Unrlsssifiefl    report 


DESCii  IPTORS: 
•Hearings.     Kf 


*  I  i  rj  u  i  d  s  , 
'ert  iieness, 


-  e  a 


Tests  *■!'■  r  rt  1I  •  t  (1  d<'tirrine  if  l.octite-; 
lock  :  s  s  a  t  1  s  f  .1  r  t  o  r  \  r  n  r  repairing  g  1  r  •  a  : 
ing  asser'lies  lavimj  ()\f-rsize  bearing  i  • 
(Aul ho  r> 


1. 1  Tu  i  d 

►^  0  ,.  s  - 
its. 


AD-288    562  Div.       14,     20,     13 

(TISTM/TCC.     OTS    price    ^".'^0 

General     lunamirs'ort     <^c  r\  r^ ,      lex. 

MATFKIAI^    -     TANK     --    AIAMS    -     IRRADIATION    OF    TWO 

FLixi-s   iN;i   iM    r '  vri  k;  1  ri'F  -   kifects  ok. 

Test      data     mere., 

by     M.      V.      trii-f.         .'     Nov        .' .      '..p.      incl.     tattles. 

(Rept.     •  0  .     '  1  :  V  -  •   •    ., 

l'(  ont  rart     A)       ■:  ,lS';'^24P 

I'nc  1  a  s  s  i  f  1  •■d     r  f  po  rt 


68 


Division   14  -  MATERIALS  (NON-METALLIC) 


•Nuclear     en^rjv,      ••^idiatio- 
I  I  -<i     ca'ilni,       vir)-i-5f,         :  i  i  '- 
jtrenjti.      li'fflil      I'r'ti'j, 
t.  xtruilori,      AIjtii-jti,         ■}'-'%, 
N  u  c  1  e  »  r     pr  0  p  J  ;  5  1  1  T  ,      ^  !  r     r  i  :'  t 
r  i  V  5  . 


s  -  i  ' 


r  u  s  ion, 

in. 


"l''      ff  f  f  ^  f  I  ^      of      "  J      I  I*  ^  \ 
1  T      ll       '  in  li  '  T      i  ' 

0  1     tn»     iirdn'5?,      '-1? 
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(TISTM    ODN)    OTS    price    j ' . 10 

Foreign    Tecli.     U  i  \  .  ,     Air    Force    Systems    Comraand, 
W  r  i  g  h  t  -  P  a  t  t  e  r  M '  1:     A  i  i     Force    Base,     U  h  i  o  . 
THE    HATE    OF    Utl  i^  MFOi>  1  TI  ON     vBlKMNG       OF    POl.'iVlhKS 
IN    A    HIGH-TEMPEKATI  HE    CASEOIS    HEDIIM, 
by    V  u  .     A  .      1)  11  s  h  1  n  .  -     .1  u  n  e    •  .  ,        ;  .        Trans,     no. 

FTD-TT-'  .  -  frnr.    1  n  zh  ene  r  n  o-l-  i  /  i  r  h  e  s  ii  i  y 

Zhurnal.     vol.     ...     No.     IC,     pp.     123-12C,     1':'d1) 

Inrlassified    report 

DtSCK  1  HTUPb  :  ^Polymers,  '  L,  a  s  e  .s  ,  High  leir.pcra- 
tur--  r.--i'.irih.  Mvreni-s,  h  thy  lanes,  Fluorides, 
Molecular     w  e  i  g  ti  t  ,     T  h  er  r-  o  d  \  n  a  rf  i  r  s  ,     ('  u  n  h  u  s  t  I  n  n  . 


AU-288    727  iJiv.       ',,     1 

vll STM    EJH'     oTb    price    i     .  ' 

f'.n.'r.j.     IK  n  a  n  1  I  "b     hurt     kN  o  r  t  h  ,     Tex. 

yUr.r.lA,      -     1  Ll)-P;  ATh.    ANU     M11.-T--      ....     ASTl-btl/E 

(  UMHUl  Ml     I  I'H     iilMi     ThMPhis  ATI  HL     APPlUATIi'-s     - 

LVALI  ATli'.     I   h  . 

Rept.      I'ur        '     Sep-'      Dec     :>>, 

by    .1.     1- .     (ozart.       "    June    o2,       p.     ,K'pl.     no. 

FTDM-.  .,  . 

.Contrail     AF    33(657)7249) 

r  n  c  1  a  s  s 1  f 1 e  d     report 

DES(  l:  1  PTiii  b  :  '  An  t  1  ;>  •■  1  zi-  i  u  n[i  u  u  r.  d  s  ,  (  o  a  t  i  n  ij  s  , 
Bo  1  t  b  ,  N  .1  t  -  Mf  •!  ,in  1  c  i  ,  H  J  ij  11  temperature  re- 
search,     1  1  r  I  r  ,1  :  t  . 


AD-288    728  1)  i  \  . 

ribTM    K.IM       oFb    pri. 
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■  u 


I ,  I'  n  ••  r  a  '.      P  \  n  a  r  i  i    s     }  ,    r  1      «  ''•  r  t  h  .      Tex. 

VAriKlAl      -     iJl  .bi.  I   \<M.     Hli.H     TKMPtKATi  Hh     HUJHAll.lt 
Fllll)    -     Mill        -■-  I'lir..    1  MI  NAi,  V     t^AllATlnS     oP  . 

\>\     H.      !l.      Ml  Danici.        .,.-     May     ■.  ..  ,     ..|).        li  <■  p  t  .     no. 
h  r UM-.  ■ 
Contr.ict     AF     ,' .■  v  (357  )  724H  ) 

I'n  c  1  a  s  s  1  f  1  e  d     r  .  p  o  r  I 

1 1  P  b  Ui  I  i'  T  o  I-:  b  :    •  H  y  d  r  a  u  1  1  .  ;  .  j  i  d  s  .   Hydraulic 

s  \  i  t  e  11  s  ,   li  u  li  1)  e  r  seals,   b  i  1  i  i  n  n  c  s  ,   Hydraulic 

s  I-  a  ,  s  ,   Stability,  H  y  d  r  o  1  _>  b  i  s  ,   i\  a  I  '■  r  ,   •'  i  j  h 
t  •  ■  n  p  e  r  a  t  u  r  e  research. 


Ui-.  --'■■;.       Ui  V  . 
ribTM  OUN,  OTS  price 


C 


1  n^pe  r  1  a  1     d  1  a  s  s     (orp.,     He  1  1  a  i  r  e  ,     ii  h  i  o 

DKi  l-.l  OPMENT     WORK     ON     IMPHOVhli     HI  OH     M;i[j,.'b 

sTKI  (  TPKAl,    CLASS     P  IHLK. 

I.)  u  a  r  t  e  r  1  y     p  r  i)  ij  r  e  i  s     r  e  [i  t  .      no.      '  ,  D  r  i 

x.e     P  eP     ■   -    ,  ' 

b\  K.   K.   li  a  s  t  1  a  n  and  Axel  otto  son.    '"  Mar  55, 

lip. 

(Cunt  ra<  t  NOa  s  j     5b-213) 

I  n  c  I  a  5  -^  1  f  1  e  d  report 

II  K  b  I  I '  ;  P  T  0  H  S  :   *  C,  1  a  ,s  s  textiles,  •  H  e  i  n  f  o  r  c  i  r  g 
materials,  Fibers,  Class,   Llasllcily, 

Mr  i  t  1  ng. 


Division  14  -  MATERIALS  (NON-METALLIC) 


^0---''<     7  10 
riil*!     OUN 


iM    V    . 

■  -.     ..  r  1      •      i      .J 


Imjjeri*.     '..i%<     '      ip.        tieilaire,     Ohio. 
UtVELoPMtsr     •(    iK         .        VIPKUVED    HIGH     MODILL'S 
-.rri'lTKAi       I,.     \^s     '1  liEK  . 

Vujrl.-r,.     pr.,r-.^     repl.     no.      ..  Mar--        May     55, 

:,  ,     •<        s         t  i  s  ■,  ,    I  •;  .      Axel     Ottoson,      and     in.     C.     OrBO. 

H,.     .   .  ,>. 
(Con-  rdi  t  NOa(s)  55-213) 

Unc  lassified  report 


AD-288  735      iJiv.   U 
iTISTM  ODN)  OTS  price  |1.60 

Imperial  Glass  Corp..  Hellaire,  Ohio. 

DEVELOPMENT  WORK  ON  IMPROVED  HIGH  MilollS 

STHICTL'RAL  GLASS  FIBER. 

Quarterly  progress  rept.  no.  t^ ,     ■>  Mar-<1 

by  R.  R.  Baslian,  Axel  Ottoson,   !•  !  «   ( 

8  June  bb,  If^p. 

(Contract  NOa(«)  55-213) 

Unc  1  ass  1  f  1  •  'I  r  .(Ml  r  I 


On 


Division  14  -  MATERIALS  (NON-METALLIC) 


AU-.  -•-■ 


Hfllaire,  Ohio. 
■-IP^<(!VED  HIGH  MODI  LI'S 


r^•^)l.  no.  .:,   •  Mar--'  May  55, 
xel  Uttoson,  and  W.  C.  Urae. 


.  ,Ti  p  f  r  1  d  .  ' .  i  i  %  s  i 
J  t  ■.  t  L  u  K  M  t  S  r  •  I '  i  K 

->ri<'i  r  K4,  '..  '*->^ 

;j  .  'i  r\  '1  J  ^  :  .  i  ■■ 

j;  »«..    .  -.p. 

(Cor,  l  r.1,  t  NO«(.l)   55-213) 

Unclassified  report 

Dfc.^1  K : fTOKS:   'Glass  textiles,  •Heinforcing 
md'^rijls.  Class.  Melting,  Elasticity,  Cal- 

(ij/n   )m[.inls,  Aluainates,  Fibers. 


AD-288  735      U'v.   U 
(TISTH  ODN)  OTS  price  $1.60 

laperial  (.lass  Corp.,  Hellaire.  Oh  i  . 

OEVELOHMENT  WOKk  ON  IMFKUVED  HIGH  MiDlllS 

STRICTUKAL  GLASS  KIBEK. 

Quarterly  progress  rept.  no.  ',    Mir-"  Hay 

by  H.  R.  Haslian,  Axel  Otloson.   i  '  «   i   On 

8  June  >o,  lop, 

(Comracl  NOa(s)  55-213) 

L'nc  1  as  s  i  r  i  •  !  r  •■  po  r  l 

DESCRIPTORS:   'Glass  textiles,  'Ke  i  n  I  ..  r  c  i  «| 
■aterials.  Glass,  Melting,  Oxides,  ludt  trtl 
■ent,  Kihers,  tlasticity. 


Au-.  •'J  73''       Ui  V  . 


i 


'.  mil'-  c  \  i  .     L.iis  r.  tiellairf,     Ohio. 

jtVtiOHMtsr     «<   rK  KPHOVtU    HIGH    MODULUS 

-iTK  '  I    n  ■<  Ai      >.     A^--     •  IHfcK. 

/jart'-r*.     ;;r.,^^     r-pt.     no.      »,      1     June-3:     Aug    55, 

:»,     H       H       i\  i  ^  '.  .  I  ■   .     w  -  .     uttoson,     and    *.     C.     Or«e. 

A  U.J  ,         ^i,. 

(ton  t  r  -I.   t      MJa  V  »  )      5  5-213) 

Inc  lass  i  f ied    report 


Dr.  MKiHTi'<->  •        l^^     textiles,     •Reinforcing 

mit»-r.i-.  I.,     >t-lting,     Elasticity,     Cal- 

<  1  J  .n  ■  '  'Ti ,'  '  u  n  il  ^ 


.minates.  Fibers. 


AD-288  73o      Div.   U 
(TISTM  ODN)  GTS  price  ll.lO 

Iraperial  (.lass  Corp.,  IL-llaire.  Ohio. 
•DEVELOPMENT  WORK  ON  IMPROVED  HIGH  MUUI1,1.S 
STRUCTURAL  GLASS  FIHEK. 

Quarterly  progress  rept.  no.  ^,  Sep-'   No? 

by  R.  H.  Hastian  and  Axel  Uttoson.       D.-c  ^6,| 
op. 
(Contrart  NOi(»)  55-213) 

line  1  a  b  s  i  f  I  ••  ;  r  .■  po  r  t 

DESCRIPTORS:   'Glass  textiles,  •Hei'furcm 
■aterials.  Glass.  Melting,  Berylliun.  Meat 
treat  i»ent.  Hazards,  Handling. 


Div.   U 

)TS  p  r  I  ■  -  I 


.mpr.i         i     lis     Corp.,     Bellaire,     Ohio. 
jL.t.      KVIlS:    riOHK    ON     IMPROVED    HIGH    MODULUS 

ir-<      r    KA       a.ASs   fujer. 

;uirt-r.'     .ir  ogress     rfpt.     no.     i, ,      '     Sep— 30    No*     55, 
-(       <        .i.tian,     -Axel    Ottoson,     and    M.    C.     OrBe, 

N   >  .  .         ')  p . 

(C  '->•-  ■  '    t    NOa(s)    55-213) 

Uiie  lassified    report 


AD-.88  7J7      Di».   U 

, TISTM  ODN:  OTS  price  $1.bC 

laperial  (.lass  Corp.,  Hellaire,  Uhio. 

DEVELOPMENT  MORK  ON  IMPROVED  HIGH  MODULI.S 

STRUCTURAL  GLASS  FIBER. 

Quarterly  progress  rept.  no.  9,  1  Dec  >'- 

ii    Feb  ■/: , 

by  R.  K.  Hastian  and  Axel  Ottoson.     <  Mar  57. 

1  bp. 

(Contract  NOa(«)  55-213) 

Unclassified  rrpurt 


!)K^'  ^  ;  PTORS:   "Glass  textiles,  'Heinforcing 
^ir.ils.  Glass,  Melting,  Fibers,  Elasticity, 


DESCRIPTORS:  'Glass  textiles,  'Rt- i  .  i  o  r  c  i  af 
Materials,  Glass,  Melting,  Fibers.  Phv>ical 
properties.  Electrical  equipment. 


\U-    -:  ^    -'1  Div.   U 

\  :  >T<t  N   OTS  price  I  •  .  'jC 

.ny-rii      J,   orp.,  Bellaire.  Ohio. 

r.r.  iPMts:  «wKK  ON  IMPROVED  HIGH  MODULUS 
^:■^    ■  r  1  \   ,LASS  F  IHtK.         * 
r^iT'.-r  .r   ,r'-ss  rept.  no.  .;,  '  Sep-!0  Nov  55, 

■<        <    ii'.in.  Axel  Ottoson,  and  M.  C.  Ora«. 
3   N'v    .  :  .p. 
(Co  :■.  ir  .  t  NOa(s)  55-213) 

Uaclassified  report 

'  K ^  ^IPTORS:   'Glass  textiles,  'Reinforcing 
fit  I  •  r  I  1  1  s  ,  Glass,  Melting,  Oxides,  Fibers. 


-.  J-  M  ''^.i      Div.   -"i 

(,  r  .  1  rx   J  •   ')T.-)  p  r  1  '  e  i  .  oO 

t, .,  -ri   (.l8>s  Corp.,  Hellaire,  Uhio. 
jY..,'.       :  MtNT  MURK  ON  IMPROVED  HIGH  MODULUS 
■>■:■<       '    -iXi.    GLASS  FIBER. 

Vuarldr.y  progress  rept.  no.  '^ ,  '  Dec  5  5- 
29  Feb  5t). 

by  R.  R.  Basttan,  Axel  Uttoson,  and  H.  C.  Orae. 
1  Nar  56.  17p, 
(Contract  NO«(s)  55-213) 

Unclassified  report 

DESCRIPTORS:   'Glass  textiles,  'Reinforcing 
materials.  Glass,  Melting,  Elasticity,  Fibers, 
Heat  t  reat aea  t . 


(TISTM  ODN)  OTS  price  |1.10 

Imperial  Glass  Corp.,  Bellaire,  Ohio. 

DEVELOPMENT  MORk  ON  IMPROVED  HKIH  MOUILtb 

STRUCTURAL  GLASS  FIBER. 

Quartarly  progress  rept.  no.  '.  j  ,  '*rr- 

30  Jan*  '/■, 

by  R.  R.  Hastian  and  Axel  Ottoson.   ••  Aug  57^1 

op, 

(Contract  NOa(»)  55-213) 

Unclassified  r  port 

DESCRIPTORS:  'Glass  textiles,  •Keiiorcinf 
aaterials.  Fibers,  F  i  I  aaen  t-wound  ,,p^^tr^lC" 
tion,  (ilass.  Physical  properties,  M.lting. 


AD-288  742      Div.   U,  25.  i» 
(TISTH,  EJM)  OTS  price  $1.10 

Textile  Research  Inst.,  Princeton,  N.  J 

EFFECTS  OF  ANNEALING  i;PON  SHEAR  MODIl  I'S  AND 

DENSITY  OF  LINEAR  POL  YETH  If  I  ENE  , 

by  T.  Shibuka«a,  V.  D.  Gupta  and  otn.rs.  Aug 

5p.  (Technical  rept.  no.  28) 

(Contracts  Nonr-0900C  and  Nonr-0900i~ 

Unclassified  r  pun 

DESCRIPTORS:   'Polymers.  'Ethylen.s.  .-^hear 
stresses.  Density,  Mechanical  prop.rties, 
Elasticity,  Heat  treatment,  Synth.-ii  f i bal 
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MATERIALS 


MATERIALS 


tD-288    7Z.3  '"^  • 


'  - 1 '.  I 


H  •■-,•■  n  !  ■ 


Inst 


I'  r  1  n  r  -•  t  >'  n  .      N  .      .'  . 

■;,^.^  .  ;s:  r\   -h    :m  TAi  ti<    im':  umu'I'-.;  fcst. 

:..,  ►■  r,  1  .   .1  .      r.'i-t  ,      n.'  .      .    ■ 

d,,,)     N.nr-OQOOI) 
Ubc  1  a  ^  s  I  f  1  '-'1     report 


>jg 


.  c  D  I  r  J  '■  t 


DESCRIPT'    '(s;         '^    :  vr.,.rs,      Mr.   j  -r  —  ,      V   il.-Ts 
'  V  1  I  %  .      sh  ,•  ri  r     5  t  r  ••  s  ^  ■   -  .     <    r  >  s  I  a  1 
T..rr;,.'r  dt  >i  r--  .      V  -  r  h  .^      ,1  i  :'  f  r  ,1  .   t  1  o  n 
P  h  V  s  1  ,,  :i  .     [1  r  o  p  ••  r  t  1  ••  b  . 


•  T  "■  1 1  1  !  '■  ^  , 


I '  1 


■oo    --....  Oiv.         14,     25.     A 

-  T  X    t. ,'  •'       I   r  ^    p  r  1  '"  ••    I  '  .  1  0 


•,,•;..■     Hr-  s  •■  ,t  T  r  >•      :  r  5  t  .  ,      f  r  1  n  c  f  t  0  n  .      S        .'  . 
•tIPt.r'Ar     Ht     IihPhMiKNCt     OK     MCUIl!'^.      AM)     DESSlTI 

■    \  ;  .     N--  , 

,    T       SI  1  :.dK,i».i  ,      \        U       i.uf,  ta     and     n  t  h  r  r  <;  .         Aug     •^, 

:  .•     h  1  1  I    1  ^      r  >'  p  t  .      no  . 
^  .  r  ^  ,   :  ^     ',     •■  r  -  a  n  .1     S  o  n  r- 

n  r  ;  d  ^  i  1  f  1  f-  iJ     r  ••  p  (i  r  t 


OES(  K  :  r'Ti'fis 
^  1  "  *  i  it*, 
«f    ■■.  ,1 


d  .     p  r  '  p  ••  r  t  1  " 


: ;  5  T  M    "  L)  N 


I)  1  V  . 
lis     p  r  1  r  ..     } 


•Hnivmfrs,  ~>hear  stress «'? 
!),•  n  s  1  t  >  .  tie  a  t  treatment, 
s  >  n  t  h  e  t  1  c      I  1  li  e  r  s  . 


0 


■  r  I .     r  r  ( ■^  t  h  e  t  I  ,    s     K  •■  s  e  d  r  1   ^     .   .1 !'  .  ,      »  d  .  t  e  r     heed 
. :  t .     He  i!  M   ;i  .     tenter.      *  a  ^  h  1  n  g  t  o  n  ,      U  .      C 

.    PH'iLLD'  Kt    M'H    (  i  KASIM.     MAlStU     PLAbTK      KH   MS 

■  -    ..s»(t.T;i"     s.iVK     XATtJilAl      KVA;1ATII'S. 

■.    .jmev     T,      Mii;.        ^el.     '..      ,p.        T  e  r  h  n  1  f  a  i     rept. 

Proj.    6X59-01-001-0A) 

r  n  c  1  .i  s  s  1  f  1  e  il     report 

.tMi.iT'Ks;        *t''.  ds!;'s.     I.. lives.      Materials, 
-..-rs,      \'    T  -  .  I  >       r'^ins,      \in\i      radli'ais,      Llean- 

.  r  ■     :'  ;  J  1  il  ^  .     (   ;  e  a  !'.  1  n  ;  . 


•  i-  i  8  8    "  »  -  o  I  \  . 

",  ST*    (IDS        '    r -s     p  r  1  .  ••     « 


•  ■  t  .     I  r  ■    s  t  n  e  t  1  '    s     K  e  s  >■  d  r  1   *■.     la!..      «  a  I  t  e  r     K  e  e  (J 
■  ■  T  .     Ke  d  1      H  .     I   e  n  t  e  r  ,      w  d  s  h  1  n  J  t  ci  n  ,      iJ  .      I    . 

■isiiA.   h.A.:Arir'.  v'h  r^,y,^^~'^,         lU  MMA  MAU 
:. .  ;  s  :  ,  K  t  H 
■'.•   :  n  r  ■   ;.e,   •   -     Mar  ■  ;  , 

s  h  J  d  ■>  e  .  s  .  n  .    Mar    .  ,     p  .    F  e  .  »'  n  1  i  a  1   rept 

■--.  (.i:&i  . 

froj,  6X59-01-001-04)  | 

I  n  (•  1  a  s  s  1  f  1  e  d  report 

^  t  s  I  K  ;  P  T '  ■■'  S  ;    "  K  1  I  s  t  o  Ti  e  r  ■-  ,   •  -a  (  r  >  i  i  c   r  e  '■  1  n  s  , 
•  •«  IT.  1  ;  e  >  ,   P  I  .  >  m  e  r  s  ,   P  h  _v  s  1  c  a  i   properties, 
"  .  • me  r 1  /  1 1  1 " n  . 


-  ■"  ■    ■•  ■       U  i  V  . 
iTK  III,,  urs  price  i 


■  ■  '  -  S  <  •  '•  I  n  f  . .  r  T  a  t  i  o  n  D  i  \  .  ,  Washington.  D  .  C  . 

•■•-  -AS  ;i  a:  re  s  In  .4  i'.  as  r :  i  -^ 


A  :  ; i  rept 


,  s  I  f  I  e-  d   report 


DESCRIPTi^vs  ;    'PldstMs.  Deiormdtion,   tlas- 
'•  ■  '"  i  '.  >  ,   s  ;  r ,.  ^  ^ ,.  ^  ^   1'  h  »  s  I  I  .1  .  properties,  Test 
■''•■'■  d  s  .    re.;,   t-  r  a<  t  u  r  e   Mei  h  an  i  i  s  .   MeC  h  a  n- 
■  1  •  p  r  ■  p  -  r  t  1  e  s  . 


AD-:'88  7'),'       Div.   1h 
,T1STM  ODN;  OTS  price  J". 10 

Aerospace  Information  Uiv.,  Washington,  D.  C. 
TESTING  METHODS  FOK  PLASTlCS:  WORKING  CONKERENCE. 
•  July  '  .: ,  3p.   ;aIU  rept.  no.  c^-'L;    Trans,  from 
Plasticheskiye  massy,  nos.   •,  <♦.  and  '  2 ,     pp.  '-2, 

7  L  ,   7  7,   "1  w  Li  1  -  1  ■:•  «J  2  ; 

In  classified  report 

DtSCKlPTOHS:   •Plastics,  LSSR,  Mechanical 
properties,  Processing,  Chemical  properties. 
Physical  properties.  Chemical  analysis,  Di- 
electrii   properties.  Test  methods. 


AD-.-P8  "-'^ 
TISTM  TCG 


Div.    ' ^,     25 
OTS  price  J' . "0 


Aerospace  Information  Div.,  Washington,  D.  C. 
TESTING  OK  POLYMERS  BV  THE  METHOD  OF  THERMO- 
MECHANICAL  CIHVES. 

■   July  '  .:  ,  i.p.  refs.   ,  A 1 D  rept.  no.  t.2-lCc) 

Inclassified  report 

DESCRIPTORS:  "Polymers,  "Mechanics,  Elastici- 
ty, Deformation,  Plasticity,  Glass,  Transition 
temperature.  Test  methods.  Thermodynamics,  Me- 
chanical properties. 


AD-.  H-'  "  ?•;       Div. 

vTlSTM  ODN;  OTS  price  i : . bO 

Forest  Products  Lai).,  Madison,  Wis. 
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'«'nd.    no.     1     to    Rept.     no.     FMS-.:^".     \Ii-     •  o    J25; 
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aluminum  foil  bonded  with  Narmco  /,r6  adhesive 
on  top  of  Conolon  5^^  laminate,  and  Narmco  iC6 
outer  layer  on  Connlon  5?:  laminate  are  consid- 
ered satisfactory  edge  member  configurations. 
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MATElilAL:       SEALANT    TOP    COAT    -    DETERMINE    NEED    FOH , 
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Allovd  Corp.,  Canbririge,  M.nss. 

Al L-in  KPOSE  PLATING  APPARATUS  FOH  RESEARCH  ON 

VAPOR  PHASE  COATINGS. 
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Ar«y    Proithetlcs    K  ••  i  '  a  r  r -i       a- 
Medical    'enter,     Kaillnjton,     'i  . 
fcl'l'ErT     Or      INI'HKASKO     •<  h  -i  !  N         iST-ST 
(,l.OVf-:     PLASTISDi      NX     P. 
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inrlaisifi^-d     report 

DES<RIPTORS:        •i.lovi,     'Keiins,     'Plajl  is. 
•ProithetlcJ,     Wnyl     radicals,     Matprlali. 
Kll««,     Tenitle    propertlei.     K  1  a  j '-  i  c  i  t  »  ,      ^--a- 
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tloi^    whirh     bPrniif     lonlzrd    .ind 
lerrl,     «n<1     l«rge    un-ionizi-d     nt 
lllfl      ihf     l-prmi      level     but      ar' 
terlng    centfrs     f or     i h or i f n  i  n g 
r«lixa'lo"     Mme.  .Au'hnr; 
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Nirmcn     Indus'  ri  es     Inc.,     Shp     I)i  rgo 

IINAIION     lU      IHfc     PhKUtKMANCt      (U      I' I  A  S  I  1  ( 
CK'lOt.tNU      TKHrtKAIl  HhS 
M  :i  V     '   "  -     '     Jul)     '-  ^     <•"     Ma  '  I'  r  I    I  1  s 


DETEHUl 
INATtS    lADtH 
Final     r  f  p  '  . 

App  1  1  r  a  '  1  iin  , 
by    Su  rma  n     ('  . 
Hbl  fS  . 
;C  on  '  r  a  r  I 
ASD-TUR 


LAM- 


Ah 


Brink.         Aug 


1  1  1  us 


'i) 


I.'  n  r  1  a  s  5  1  f  1 


d     r  f  p  0  r 


DESTKIPTOHS:        •Lamina'>-?,      •  I' 1   t  s  •  i  r  <.  .     hpox> 
rrsins.     Phenolic     resins,     tsiers.     Holymers, 
Hea'      reiisian!      polymers.     S  i  1  i  c  o  n  r     r  •■  s  i  n  s  , 
Low     'empera'ure     research,     "es's,      I-mpera- 
lure.     Mechanical     properties,     TrvogeniCs. 

mf  main  objective  of  this  p  r  ■  g  r  a  r,  » .'i  s  to  deter- 
■  ine  'he  prr  f  ormanc-  of  vnnous  reinforced  plas- 
tic    laminates     at      diff'-rm.      rrwrg-nc     teirperi- 

Ten     m.ceriils     were     ■•  v  a  :  u  a  •  e  ,1  ,      ard     rep  re- 
he     fpox\,      p>-eno;if,     piilves''-r,     high     'e-^- 
■  _      ,,  nc'     silicone     r'  s  i  n     s  y  s  '  e~s  . 
.     .,.<;•,.  i)     in     'en  Sinn,      romprt-s- 
f  ,1  •  1  gu''  ,        T  es  '      !  em- 
(       ,  d.  r  \      ire     an  i* 
ro'jer      .      and     -  ^-  ^     H 
s     ri  f     this     program     h  a  v  • 
plastic    materials     ge-, - 
erill>     increase 


lures 

Ifnte.l     'he     fpox) 

pera'ure     pol>e5''r, 

The    na  '  e  r  1  H  1  5     w.'  r'' 

lion,      f  1  ex  u  r  '■  ,      and 

peri'ures     included 

1 1  c  0  h  0  1     ,     -     •        ■ 

^  1 1  qu  1  d     h  s  d  r  og'-  n 

Ihown     'hat      '  hr     re  i  n  f  ,■  r  c 

in     s'reng'*      as     the     'emperatun 


'  e  n  s  1   , 
r  '» on  , 
1  ■;  u  M' 
K  • '  s  II 


n  I 


decreases  .        The     1  am  na'  •  s 

r  e  1  a  '  1  V  e     i  e  n  s  i  1  '■     f  i  •  i  j  u  e 
gen  1  c     '  erap.-  r  I  •  u  r  •'  s      ■  .   s  •  ■  (' 
room     '  e  m  p  e  r  a  '  u  r  ••     r  •■  s  ,.  .  •  s  . 


maintained     the     sane 
-  ,■  s  I  s  '  a  n  c  e     at      -he     c  r  v  o- 
v>  h  '■  n     compared     to     the 
A  I.  '  h  o  r 
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■  iter  1  a  ;     Lati  .  ,     N  e  » 
HYDRACl-IC     Kl  IIUS. 
PHATt    tSTtH;     HIST 
TBACEH    STID^    I'K, 
Progress     rept.     no. 
•  --t  :  .      -p  .         1  all  .      p  r 


\  o  r  k     'i  a  V  a  '.     Shipyard,     li  r  o  o  K  I  y  n  , 
KIKK    KtSIsTAM    SVMIIKTIC    PHCS- 

INH  :  ll!TIi''<     OK  ;     KADIC  I  SUTuPt 


;  a  ^  s  1  1'  1  e  d     r  '■  po  r  t 


DtSCKH'TllHS:  •ilvdraulic  fluids 
•Esters,  "T  o  r  r  o  s  1  o  n  i  n  h  i  !■  i  t  i  o  n  . 
Steel,      liuralei.     (,i.  llolds.      b  .*  n  t  h 


•  F'h  0  5  p  h  a  t  '•  s 
Ad  s  o  r  p t ion 
evis.       AddltlS' 


aD-^--     •■■  '"^-         - 

aiSTM     Tt  I.        (lis     pr  1  .   e     i      .  •  ■"" 

Ou.rterntaster     Kesear.h     and     tn  g  1  n  ee  r  1  n  j    C  o  mma  n  d  , 

THE'tK^trruK     SAMfiL     *hl(,iir     ON     Tllh     HLaT    TKANSKEH 
AND    Il.MTl>".    I   IIAKAi  Ti-Kl:,r:v  s    ul      A     -  M(  1  K  S    OF    bO/A( 

cottdn  s^;  i'n   h;  f.u;- . 

b,     t        T        -a.dr.n.         "-   x      <- 1  .     8p.      ^Text  i  :  "     ^uncl  lOo- 

tl     h  1  II  I  sn.-  s      rept  .      no  .      1  9t>) 

vProj .-.-■--  ^^ J  1 

i  n  ■    ,  a  s  s  i  f  i  e  d    report 


DtSiK  li'TuKS:         •Cotton     PhI  s  , 
•!!r  a  •,      t  :  a  n  s  !  '■  r  .      [i  .•  I  ■■  i  i      r  a  t  . 

t  I  .    a  .      alia  .  »  s  1  s  ,      I'ap'f  .      T  •■  X  t  1  .  e  s 


y  1  o  n ,      •Ignition, 
i'l.  i  s  1  I  a  1     prop- 
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RADIATION    DETECTORS. 

Final     technical    documentary    rept.,     1    Oct 

:.;    May    t2    on    Research  -on    Solid    State    Detectors, 

bv    W.'l.    Weiss    and    E.    M .    Whailey. 

incl.     illus.     tables,    13    refs. 

(Conrract     AF    J-}  (bT  h)SJ^l ,    ProJ. 

(ARL    f2-^^6; 
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;T1STM     HHW        o:  S     pr  ■•  r.-     f.    ."5  | 

Oak     Kioo.-     T.chnicnl     K  n  ■  .•  r  p  r  i  s  e  s     '"     r  p  .  ,     "  .■  n  n  . 
EFUJ-S     1>V     llAC.    TERM     VAi'irM    ON    (OMMEliClAL     SU.KON 


12) 
Inc  1  ass  i  f i  ed    report 


DESCRIPTORS:       •Semiconductors,    •Detectors, 
•Silicon,    Electron    bombardment.    Single    crys- 
tals.   Crystal     structure.    Electrical    conduc- 
tance.   Electric    potential.    Diodes,    Storage, 
Life    expectancy.     Radiation    damage.     Radiation 
effects.    Fast     neutrons.    Low    pressure    research. 

The    data    presented    in    this     report    are    graphical 
representations    describing    the    effects    of    long 
term    vacuum     'abou'     "!  C^     to    the    -6th    power    mm    Hg    for 
h    months;     on    commercially    available    silicon    radi- 
ation   detectors    of    two    types:       surface    barrier, 
which    is    manufactured    from    p-type    single    crystal 
silicon.       Data    include    measurements    of    alpha 
r.-solution,     dead    layer    or    window    thickness,     RMS 
noise    voltage,     reverse    leakage    current     and    pulse 
height     stability    at     rated    voltage.       In    addition, 
the    report     includes    a    summary    of    radiation    damage 
on    semiconductor    materials    and    devices.        (Author^ 
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General  UvnaraicsFort  Worth,  Tex. 

MAItlUAl  -  INTEGRAL  FUEL  TANK  SEALANT  -  NEW  HIGH 
TEMPEKATIKE  REblSTANT  ,273E)  EXTERNAL  GROOVE 
T^PE  -  SCREENING  TEST  OF. 

H.  M.  Price.   1"  May  oC  .  "ip.  incl.  lUus. 


table  ,  Kept . 
.Contract  AF 


no.  FTDM-253ti, 
3jU57;72i8) 

Unclassified  report 


DESCRIPTORS:   •Sealing  compounds,  'Fuel  tanks. 
Thermal  diffusion.  Seals.  Silicones,  Epoxy 
resins   Polvraers,  Urethanes,  Sulfides. 
Alurainun  coiipounds.  Wings.  Fuselages.  Jigs. 
Physical  properties. 

The  thermal  extrusion  properties  of  nine  sealants 
in  simulated  wing  and  fuselage  groove  jigs  were 
investigated.   Test  specimens  included  polyure- 
thane.  silicone,  epoxy  resins,  and  polysulfide 
compositions.   ^Author) 


V  TISTM/ODN, 


Div. 
OTS  price 


U 


1  0 


Tex. 

16  >  PLASTILOCK  62C- 
-  ADHESIVE  ALLOWABLES 


General  DvnaBics/Fort  Worth 
MATtRIAL  -  ADHESIVE  -  FMS-C 
626  LAP  SHEAR  SPECIMENS  OF 
ON  -  TESTS  FOR. 

Test  data  meno. .  .   ,   • , ,  , 

by  J.  E.  ThoMS.   U  Aug  58,  ^p.  mcl.  illus. 
tables   Rept.  no.  FTDM-I-^CT 
Contract  AF  33  6S"  "^2^8 

Unclassified  report 

DESCRIPTORS:   "Adheilve*,  Bonding,  Loading, 
Metalj,  AluBinuB,  Teits,  Failure  iMechanics,. 
Specification!,  Proceislng. 

The  effect  of  interrupted  rates  of  load  applica- 
tion on  the  bond  strength  of  FMS-0.16  adhesive 
.Plastilock  620-626)  at  26C  F  for  single  and 
double  overlap  shear  bonded  specimens  was  deter- 
mined.  Preparation,  bonding  and  test  procedures 
for  ten  lap  shear  panels  are  described.   The  bond 
strength  at  260  F  of  FMS-OCU  .  Pla  s  1 1  1  ock-62C- 

adhesive  bonded  specimens  of  0.5C  in.  single 


'_2t 


the  loading 


overlap  Is  lowered  by  interrupting 
at  ^  ^  of  the  ultimate  strength  and  sustaining 
a  constant  load  for  periods  of  time  at  26o  F. 
Specimens  of  1.0   in.  double  overlaps  are  not 
affected  by  similar  conditions.   ^Author, 
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TISTE     OHD        OTS     price     $' 


!0 


r,Hr>'ril     Dynnnirs     l-^Tt      Wi-r'h,      TfX. 

BAThHlAl      -     ADHESIVE     -     SIIICDSE     HIBHER     -     SILASTIC 
S.  .  -     t  VAN   AI  I  (iS     [<h  . 

T  p  5  t      i!  I  '  a     ~  '■  m  (1  .   , 

tn    J       *       SwM'^.         '    Apr     5B  ,     ""P-     incl.     'aMes. 
Hep-         ".    .      t  M)M-1Q01) 

(Cont  r  ,r'     AK     .'.'(657)72^8^ 

Un  c  1  a  s  s  1  f  1  r  (1     r '■  p  or  ' 


Dh  SI  Kl  i'  I  (  KS  ; 
,s  1  1  I  c  o  n  >■  s  ,  ' 
mental     d  a  '  a 


A  ,■  h  •■  s  1  \  e  s  ,  *  K  I.  I>  I.,  r  a  d  h  e  s  1  \  e  s 
[1  ('  '  h  .Ml  s  ,   S  '  r  e  s  s  <  s  .   t  x  p  P  r  1  - 


quently  a  possible  cure  cycle  without  a  dwell  and 
with  a  gradual  heat  rise  to  the  cure  temperature 
of  "'5  0  F  would  be  better  from  a  production 
standpoint.   vAuthor) 


(TISTM,  EJH)  OTS  price  ^^.^:0 

Solar,  San  Diego,  Calif. 

EXPLORATION  AND  EVALUATION  OF  NEW  GLASSES  IN 

FinER  FORM. 

Hi-monthly  progress  rept.  no.  5,  1'  July- 

1  '  Sep  '  2. 

by  Gunther  K.  Schmltz,  John  A.  Bauer,  and 
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G«a«ral  Dy« •■! c f/Fo r l  •orlh,  Tex. 

■ATERIAL  -  ADHESIVE  AF-i'  -  BONDING  2020Tb 

ALUBINUH  ALLOY  -  LAP  SHEAR  STRENGTH  OEVELOPED 

orrcHiiNATioN  ur. 

Ttf t  data  ■•■o. , 

by  L.  I.  Heltaaii.   o  Feb   -^  .   p.  i  ti  c  1  .  u  b  ; '• 
inapt.  BO.  FTDII-186C: 
vCoat  raet  AF  J  f  ;fc5";'':^B 

I'nclniified  fport 

DCSCIIPTORS:   •Adheiiyes,  Bonding,  Allovi, 
Alualma  alloyi,  Proceiiing.  Heat  resislinl 
alloys,  Low  teaparature  reiearch,  Stresn-s, 
Fallura  (■•chaaici;.  Shear  stretiei,  Teiii. 


UK 

d  .  ■  20 
s  df - 

:  .  ..T 

p  s  1   It 


an 
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;  J  * , 

1  I  s 


Lap  iliaar  itreagth  deTsloped  at  -'  '  F,  ro 
taaparatare.  and  260  F  on  FPS- :. ^  <-c  1  ea n e 
T6  Al  alloy  bended  with  AF-r  adhesive  xa 
teralaed.   Average  lap  shear  icrengthi  of 
clad  alualaaa  bonded  aith  AF-<°  are  ■'■> - 
raea  taaperature,  2^oO    psi  at  -r."  F,  and 
psi  at  260  F.   Except  for  one  result  at  - 
Ikt  2020Tb  results  are  loaeahat  higher  th 
tkosa  obtained  alth  2024  clad  alloy.   Sin 
202CTb  Is  a  h i gh- t eape r a t u re- r e s i f t an i  al 
it  is  of  significance  thai  lap  jhear  resu 
■  t  2bO  F  are  '5S  al)0*e  those  obtained  on 
(Aalhor, 


AI>-28<>  ^2      Di».   ',,  17 
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General  Dyn aai cs  F or t  Worrh,  Tex. 

■ATERIAL  -  ADHESIVE  PRIIIER  -  MET  AL-TO-KtT  Al   - 

PLASTILOCK  65C  -  EVALUATION  OK 

Test  data  aeao. 

by  «.  L.  mUer.   "S  Oci  •^"  .      "  p.  incl.  tables 

(■apt  .  BO  FTDM-I?-;": 

(Contract  AF  3  ?  (  65"  )  "^^.S 

Lncl^ssifii'd     report 

DESCRIPTORS:  •Arihesives,  He'.ili,  films. 
Sea  water.  Sprays,  Tests,  Alloys,  Alumi- 
nua  alloys,  Shear  stresses,  Kailurf  .Me- 
chanics),   Bonding. 

Tlie    effects     of    Plastilock    '.  -       primer     on     'h^ 
tkear    strength    properties     of    Plsstilock    '=       fi 
adhesive    at    -6"    F,     "5    f.     and    <.'.       K     and     its     ef- 
fect    on    salt     spray    resistance    were    de t e m i n ed  . 
Lap    shear    speciaens    prepared,     using    •;:2^    T- 
Alelad    aluainua    alloy,     show    that     the    primer 
Increases    the    shear    strength     of    the     film    id---- 
kesive    at     these    tenperatures    and     increases 
resistance    to    the    30- day    salt     spray     tests. 
(Aathor) 
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Geaeral    Dyn aai c s  'F or t     Worth,     Tfx. 
MATERIAL    -    ADHESIVE    -    HEXCEL    HP..:r    - 
BY    PRODUCTS    -    DETERMINATION    OF. 
by    L.    E.    Meltaan    and    J       R.     Hooker. 

lOp.     incl.     illus.     tables        Hep',     no. 

(Contracts    AF    3;(60C)328i'     md    Af      • 

I'nclassi  fi>"(1 


VOLATILE 

.    Sep     57. 

Kr,T-  ■>  717) 

r<"  p  ir  • 


DESCRIPTORS:       "Adhesives.     "Adhesive     'ip'-s, 
Bonding,     Heating,     Vapors,     Vaporiza'ioti, 
Mater,     Phenols,     Aaaonia,     formaldehyde. 

Volatile    prodacts    given    off    by    H? ^i Z    adhesive 
daring    beading    were    determined    as    a     function 
of    tlae    and    teaperature.       The    coaposition     of 
tke    volatile    products    was     found     to    be     ^^.^^ 
water,     6. Si    phenol,     '.^i     ammonia     and     a     -race 
•f    f oraaldehyde .       The     flow    values     for    -he     ad- 


hesive    which     were 
relationship     'i     v^ 
during     the     hea'inj 


ils)     de'ermined,      huve     nn 
;  a  I  1  1  e     m  ,1 1  >■  r  1  .1  ;     j  1  v  e  n     >j  f  f 
c  V  -"  1  e  .  A  u  *  h  o  r 
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lleneral     Dynamirs     for-      W.irtti,     Tex 

ENGISttRINf,     f<tStAK(H     -     StAlIM.     -     M  t  :  Al  -  h  I  Ht.  R 

COMPOSITt     -     KV  Al  I   AMIS     HI-  . 

by    M.     T.     Carroll     an  it    D.     J       Pritrh,ird.      ■       Dec    bl, 

••p         inrl.      lllus.      '.ible        Repi         no.      tRR-fW-'21) 

(Con>   rar.      Af      33(657)72. ■^ 

Inrlassified     report 

DtS'KIPTORS:         'Seals,     'fuel     seals,     'fuel 
tanks.      Composite     materials,      Silver,      Im- 
pregnation,     Silver     plating.      Pressure, 
Failure        Merhinirs  Re-entry     vehicles. 
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r     impreqni'erl     mei.il-fiber     romposi'e     seal 
eiveil     for     -es'ing     is     a     fuel     seal      in     the 
'ure     range     of-'  fto*'-  f.        The 

$     a     f;.i'      rirrular     gasket     «  ..     in.      in 

r     ,in.1  ■     in,      -hirk.        Sealing    proper- 

room     'emperi-ure     were     determined     bv 
ing     'he     sejl     between     the     faying     sur- 
f     ^     s'ee;      -es'      'ank     .ind     applying     in'er- 
ssures     frim     ■      to  psi.         *n     air     tight 

room     temperature     could     no'     be     obtained 
IS     composite     fiber-metal     seal.        ^Author 
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Tex  . 

.J         '-•   ■     MIL . 
)    B    KLl ID     IMMERSION    TESTS, 
HI  PTl  RE     TEST    (il-   . 


deneral     Dynamics        fort     Borth 

MATERIAL    -    ADHESIVE     -     SHELL 

THICKNESS       -     MII-A-- 

BEND  TESTS  AND  (  HELP 

Test  da'a  memo. 

bv  J.   A.  ArnoM.    '"   Jan  ^"  ,      ''p.   inc;.   tables 

iRept  .  no.  fTDM- 1 b l . ; 

(Con-ract   .•     1657)72^8) 

Inrlassified     report 


DESCRIPTORS:  •Arihesives, 
joints,  Creep,  Rupture,  D 
Aluitiinum     alio  vs.      Shee's, 


•Me'. I  Is.      H>n,1erl 
e formation,     fluids 
S'resses,     Binding. 


She;;     ....J        .-■        -ni;,      -hickness        arthesiy.-     s.itis- 
fac-nrilv     mee-s     'h--     requirements      for     creep     rup- 
•jre     and     'ot.tl     .1eform,ition     and     bend     tests     de- 
scribed    in     Convair     Specific jtion     fMS- 
and     fluid     immersion     'ests 
A-  ji^T*  -B  .        ^  Au  '  h  0  r 


(' 
as     described     in     MIL- 
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(.eneral     Dynamics     f>r'      Worth,     Tex. 
MATERIAL     -     ADHf.SUt.^     -     fUS-        •' -     AND     fMS-'-~l6- 
PEEL     STRENGTHS     Ti      'lAO     AND     I  NCI  AD     .      .         All  MI- 
NI M     Al  LOYS  . 

T  e  s  '      d  a  '    1     Ti  e  m  o  .  , 
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(Rep-        no.     fTDM-2182) 

(Con'  r  ict     AF    33(657)72^8) 
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X-rav  diffraction  analysis.  Theory,  Mathemati- 
cal analysis.  Mechanical  properties.  Thermal 
expansion. 

The  bulk  thermal  expansion  of  be t a-eu c r y p t i t e , 
beia-spoduraene  and  aluminum  titanate.  exhibit 
hysteresis  behavior.   The  expansion  is  negative 
a't  room  temperature  and  becomes  positive  at 
higher  ^about  5L'.  C;  temperatures.   On  cooling, 
the  materials  contract  rapidly  at  first:  at 
lower  temperatures,  however,  an  expansion  occurs, 
The  strength  and  modulus  of  elasticity  increase 
with  temperature.   A  hysteresis  effect  is  also 
associated  with  these  properties. 
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The  notion  of  an  asymptotically  s ' n t i on  a r y  • i me 
series  and  its  spectral  analysis  was  considered 
earlier  ^Bulletin  of  International  Statistical 
Ins'itu'e,  -'-rd  Session,  Pans!.   An  important 
example  of  an  asymptotically  stationary  time 
series  IS  an  amplitude  modulated  stationary  time 
series.   In  this  note,  the  problem  of  spectral 
analysis  of  stationary  normal  time  series  with 
missing  observations,  recen'ly  treated  by  Jones 
^Annals  Math.  Stat.  3 -.:/.?  5-^t  ^  .  is  treated  as  a 
special  case  of  the  problem  of  spectral  analysis 
of  an  amplitude  modulated  stationary  normal  time 
series.    (Author 
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At  the  Solvay  Congress  in  1-11  Lorentz  raised  the 
question:   How  does  a  simple  penduluni  behave  when 
the  suspending  thread  is  gradually  shortened 
This  was  relevant  to  the  quantum  theory  ol  the 
time    Kor  the  equation  x  i-  W  -  x  =  0 .  with  U 
subiect  to  natural  conditions  governing  its  slow 
change,  it  was  conjectured  that  the  energy 
U-x-  ^  i  '^  IS  nearly  proportional  t  o  u;  ,  or  that 
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Report  on  Biomechanics  of  Aerospace  Operations, 
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The  production  of  syBplons  in  specific  body 
regions  to  whole-body  vibrations  is  dependent 
upon  physiological  alterations  resulting  from  the 
mechanical  stimulation  of  various  organ-tissue 
complexes  of  the  body.   We  investigated  subjective 
response  to  gain  an  insight  into  the  mechanical 
properties  of  the  liody.   Fifteen  subjects  experi- 
enced with  whole-body  vibrations  were  included  in 
a  two-phase  study  in  an  attempt  to  measure  quali- 
tatively and  quantitatively  subjective  response 
tc  longitudinal  vibrations  from  1  to  ZC  cps  in  a 
sitting  position.   In  the  first  phase  the  con- 
plexitv  of  body  response  to  whole-body  vibration 
was  demonstrated  since  the  subjects  usually  ex- 
perienced several  symptoms  for  each  frequency 
tested.   The  second  phase  suggested  that  the 
sensations  were  r e s o n an c e- depen den t .   Mechanical 
and  physiological  responses  were  correlated. 
.Author 
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;»»()  of  such  a  single-impulse  launch,  subjects 
,ijer  neightless  conditions  in  a  zero-G  KC-^  ■  t 
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,,;i  itieir  legs.   They  attained  maximum  veloci- 
f!  of  approximately  "   raph.    Ising  various 
i-nch  speeds  and  directions,  theoretical  tra- 
•  riories  have  been  projected  for  both  coplansr 
,,:  none  opl  anar  launches.   These  trajectories 
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1"  m.i  never  return  to  his' vehicle.    Author 
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MECHANISMS  OK  HYPEH VENTILATION  IN  MAN.   CARBON 
DIOXIDE  AND  ACID-BASE  TRANSIENTS  DURING  HYPER- 
VENTILATION.  RECOVERY  FROM  ACUTE  HYPERVENTILA- 
TION, 

by  Joseph  K.  Toraashefski,  Earl  T.  Carter,  and 
Joseph  A.  Lipsky.  June  62.  3^p.  incl.  illus. 
tables,  1"  refs.  '.liepl.  nos.  62-52  and  tr.2-53) 

l.'nclassified  report 

DESCRIPTORS:   "Polypnea,  'Carbon  dioxide, 
•Oxygen  poisoning.  Respiration,  Anoxia, 
Tissues  (Biologyj.  Lungs.  Arteries.  Blood, 
Acid-base  equilibrium.  Physiology. 

Studies  were  conducted  on  ten  healthy  adult 
males  subjected  to  tsech  an  i  c  a  1  1  y  induced  hyper- 
ventilation.  Total  ventilation  was  increased 
approximately  30C*.   This  resulted  in  a  mean 
arterial  C02  tension  decrease  to  2C  mm.   Hg 
and  a  mean  pH  increase  to  7.60.   Observations 
of  the  dynamic  shifts  in  C02  stores  were  made 
for  a  12-rainute  period  after  the  onset  of 
hyperventilation.   The  total  C02  elimination 
was  determined  and  compared  to  the  basic 
metabolic  C02  production  to  permit  estimation 
of  body  C02  depletion.   In  a  second  experiment 
■  i.  male  subjects  were  mechanically  hyperventi- 
lated by  intermittent  positive-pressure  breath- 
ing.  Tidal  volume  and  respiratory  frequency 
were  increased  approximately  three  times  and 
one  and  one-half  times  control,  respectively. 
Expired  air  was  monitored  continuously,  and 
arterial  blood  was  collected  frequ^tly  during 

2-minutf  periods  of  hyperventilation  and 
recovery.   Breath-by-breath  analyses  indicate 
a  loss  of  approximately  2.5  liters  of  C02  from 
the  body  stores  during  hyperventilation.   Only 
•   •  of  that  volume  was  restored  during  the 
ensuing  recovery  period,  mostly  as  a  result  of 
hypoventilation  rather  than  apnea.   Over  the 
entire  recovery  period,  the  volume  of  C02 
regained  bv  the  arterial  blood  represented 
approximately  "'i  of  the  C02  content  lost  during 
hyperventilation.    Author) 
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SAM^CONToi'RATOR   MODEL  B  -  AN  INSTRUMENT  FOR 

MEASURING  CHANGES  OF  SURFACE  CONTOURS, 

b)  Lucian  Szniyd,  Carlos  F.  Schuessler  and 

others.   Aug  62,  ^Cp.  incl.  illus.  table, 
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DESCRIPrOKS:  •Dental  equipment.  Dentistry. 
Dental  surgery.  Prosthetics,  Teeth.  Surface 
properties,  Instrumentation 

The  s\M  Contourator  is  an  instrument  developed 
to  lecord  topographic  changes  of  the  residual 
ridges  after  tooth  extraction  and  to  reveal 
dimensional  behavior  of  dental  materials 
Model  B   a  modification  of  mode)  A.  reduced  t^e 
procedural  requirements  of  the  instrument  by 
allowing  for  easier  and  more  rapid  recording. 
The  paniographic  apparatus  magnifies  the  area 
under  sludv.   The  contour  arm  of  the  machine 
and  the  articulator  are  more  flexible  and 
lermit  easier  approach  b.  the  operator.    Author; 
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METALLURGY  -  Division  17 

DESrR IPTORS:   •Thermal  stresses,  *Gun  tubes, 
•Tensile  properties,  •Cylinder  liners, 
Stresses.  « 

The  effect  of  thermal  stress  was  analyzed  for  the 
case  of  a  shrink-fit  operation  involving  a  re- 
straining shoulder  in  the  jacket  and  the  liner, 
and  the  point  of  initial  shrinkage  was  not  at  the 
shoulder.   Consideration  is  gives  to  the  possi- 
bility of  slippage  between  the  jacket  and  the 
liner.   A  numerical  example  was  worked  out  for 
the  12 Cram  gun  tube.   'Author, 
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THE  EKFECT  OK  SIZE  AND  STRESS  HISTOR-i  ON  KATIGLE 

fRACK  INITIATION  AND  PROPAGATION. 
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DESCRIPTORS:  •Aluminum  alloys.  •Fracture 
'Mechanics.'.  Theory.  Propagation.  Sheets. 
Stresses,  Fatigue  (Mechanics!. 

Ceometrlcallv  similar  sheet  specimens  of  2  dif- 
ferent Al  al'lovs  were  subjected  to  variousload 
cycles.   It  was  found  that  each  size  had  its 
individual  S-N  sub  i  curve,  considerably  differ- 
ing from  those  of  other  sizes.   A  reduction  to 
one  and  the  same  size  by  means  of  the  Neuber 
stress  concentration  factor  K  sub  N  was  only 
partiallv  successful.   A  static  preload  was  found 
to  Increase  the  value  of  N  sub  1  from  .       kc  to 
2^'  kc.   Equations  relating  crack  length  to 
nuraber'of  cycles  are  derived  for  two  alterna- 
tives:  constant  stress  cycle  and  constant  load 
cvcle  applied  to  a  sheet  specimen.   It  was  found 
that  the  rate  of  crack  growth  is  constant  after 
a  transition  period  had  been  passed.   The  dura- 
lion  of  this  period  is  dependent  on  the  duration 
of  the  preceding  Initiation  period.   For  small 
values  of  N  sub  1  it  does  not  even  exist.   Also, 
a  convenient  method  for  interpreting  the  results 
was  obtained  by  plotting  crack  length  vs.  number 
of  cycles.   It  was  found  that  the  propagation 
period  starts  with  a  transition  period,  followed 
by  1,  2,  or  even  3  stable  propagation  periods, 
the  number  depending  on  the  magnitude  of  the 
applied  load.   An  examination  of  the  broken 
specimens  showed  that  these  periods  correspond 
to  different  fatigue  mechanisms.   It  Is  con- 
cluded that  total  fatigue  life  cannot  be  pre- 
dicted without  considering  separately  the  parts 
of  which  It  is  composed.   CAuthor, 


AD-2?'^  '^J'A      Oiv,   1", 
TISTM/FJH;  OTS  price  $' 


2': 


THE 


Oregon    Metallurgical    lorp.    "f  =  ">-     ,,,_,,    „, 
EVALUATION    OF    MOLYBDENUM    METAL    PLODKE^    ".V.c. 
TIN    RKDPCTION    01     MnLYBDENLM    DISriPHinE     HKOlESS. 
Quarterly    rept.     no.     2,     "  .^    .luly-"^    Oct    •.. 
',  •    Oct     '  2 ,     '^  p . 
'Contract    NOw    -2-C-^54-c 

Lnc 1  as  S  if  l»d     repor . 

DISCRIPTORS:       •Molybdenum.     Molyhderu-^    compounds. 
Sulfides.     Oxides.     Reduction'.     Processing 
Hydrogen.     Hydrochloric    acid,     Acetores.     Tin. 
Carbon.     Impurities.     Production. 
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wa  s 


Grade  I  < 

successfully  rerroved   . 

at  ?0C  I-.   The  roasting  process  also  rade  a 
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e«atalii«d  Iron  frtctlon  •■enable  to  further 
rcaeval  by  hydrochloric  acid  leaching.   *  fub- 
itaatlal  quantity  of  aolybdenua  oxide  soluble  In 
•eatona  aai  found  after  acid  leaching  and  was 
praauatd  to  be  ••Holybdenua  Rlue''  lo  the  aoly- 
bdaalta  aaa  acetone  leached  and  dried.   Analyses 
oa  aelybdanlte  procesiing  are  iacoaplete  at 
thlt  tlaa  and  aill  be  Included  in  the  next 
^■artarly  report.   (Author 
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Ar«y  latcrlali  Raiaarch  Agency   Bitertown 
POLAR  BOOEL  OF  ORDERING  ENERGY  IN  ALLOYS 
by  Ralph  J.  Harrlaoa  and  Arthur  Paikin.   Sep 
9p.  lael.  tabl».  13  raff.    URL  rapt.  no. 
( ProJ.  DA  593-32-0;?) 

Uacla ii  1  f lad  report 


DESCRIPTORS:   •Brasa,  'Copper  illoyf   •Molecu- 
lar aaaoclatloa.  'Eaargy   Eloctrona   Coaduc- 
tlrlty.  ElaclroB  charge.  Alloyi   Zinc  alloyi 
Solid  itaia  phyalci,  Tliaory.  Test  aothoda. 

Tba  orlgla  of  tha  ordering  eaargy  In  binary 
alloyi  It  dlacaaaad  In  relation  to  the  develop- 
■•■t  of  tha  polar  aodal  by  N.  F.  Mott   Proc. 
Phyi.  Soc.  (Loadoa)  v.  49,  ' ^ 3 " 1 2  - ^  .   Mott  dis- 
eaiiad  thli  aodal  with  particular  reference  to 
tha  ordarad  bata  brati   Cu  Zn   alloy.   The  polar 
■odel  li  briefly  daicribed.    Author 
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New  York  U.  Coll.  of  Engineering.  N.  Y. 

(No    title) 

Statua    rept.    no,    19.     1     July-^"     Aug    '2. 

by    Ralph    Paplrno,       31     *ug    ^2,     2p.     Incl.    table, 

2    raff. 

(Contract  NOw  fea-CI-'-d 

Unclassified  report 

DESCRIPTORS:   •Alloyi.  •Tltanlua  alloys. 
Vanadlua  alloyi.  Chroalua  alloys,  Alualnua 
alloyi.  Failure  (Machanics  ,  Tensile 
propart  let . 


Natehad  tanilla  ipeciaeni  of  aged  bet*  .1 
(Tl-1  3V-1  ■!Cr-3Al  ,  were  teited  to  failure. 
aaai  ware  of  the  Internal  notch  type  with 
eoaeaat  rat  Ion  factori  which  varied  froa  ... 
9.8.   L'ltlaate  itrength  data  are  presented  in 
tabular  fora.   JAuthor 
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DEPARTMENT    OF    DEFENSE    REFRArtORY    MfcTAlS    SHtE^- 

ROLLING    PROGRAM 

Status  rep',  no.  2, 

by  H.  R.  Oqden.   'S  Oct  62.  ?6p.  inr\,     i  ;  ;  u s  . 

tables  'DMIC  repr.  no.  17fe) 

(Contract  AF  M  '»  '  ','  "'•.." 

;  1  r  ;  i  ^  s  1  f  1  f  i)  r  t"  p  '  r  ■ 

DESCRIPTORS:   •Rpfric-orv  m  •  ^  r  i  >  ;  ?  ,  ••'••.• 
resistant  alloys.  'Sh-fs.  Niibiuti  ^l.ivs, 
Molybdenua  alloys,  ran-i'.u.ii  illiys,  Tjnjs-- 
alloys,  TltaniuB  alloys,  /irroniu-i  .i'.  :->v<;, 
Tungsten,  Powder  ne'^Uurgv,  t.  ;<-c-ric  ^rcs. 
Manufacturing  ae'hods.  Mcctianici! 
Forging,  Heat  treatnen',  Mfl'ing. 
Deforaation,  Hardness,  Rollinj  m 
Pr  oce  s  s I n  g . 
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Ip     rolling     studies     will     be     selected 
turf.        In     'he    Mo     program,     if     has 
!     true     hut      forging     of     billets     to 
Its     in     higher     recrystalliiation 
f    TZM     and     Mo-     .  '^T  i     jhen-      than     are 
normil     forging     tempera'ures     are 
program     is     in     the    early     stages     of 
on     and     primary     breakdown     fabri- 
Ta-'<     Nb-'".'^V     alloy.        Three     methods 

H     sheet     are     being     investigated: 
de r-met  a  1  1  urgy     billets,      fabrication 
ingo'5,     and     floturning     of    rylindri- 
roperties     obtained     on     both    powder- 

arc-meltert     tungsten     sheet     compare 
Ev.ilua'lon     of     the     formability     of 

has     been     del.iyed     urftil     sheet      15 

•he    production     program. 
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North     American    Aviation,     Inr.,     (olumbus,     Ohio. 

UOU    HIOH    STRENGTH    TITAMIM    ALLOY    SHEET    RESEARCH 

PROGRAM . 

Finalrept., 

by     J.     A.     Luam    and    D.     t.     Mvers.        •  •^    ^  ep    ^?  .     4  ^p . 

incl.      illus.     taMes.     refs.  Kept.     no.     SA''H- 

Cont rac  t  NOa  $   "  -  ■^' d ) 

Lnclassified  report 

DESrRIpTORS:   •Titanium  alloys.  'Sheets. 
Aluminum  alloys.  Tin  alloys.  Zirconium  alloys, 
•>eep,  Tensile  properties,  High  temperature 
research.  «  e  1  il  s  ,  Temperature,  Deformation. 
itresiej,  Alloys,  Mechanical  properties. 
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Mictii.jan     '.,     Ann     Artinr. 

STHAIS     DI  STRIBI  Tins     ON     Nl'KHED     PLATE     SPECIMENS     AT 

CHEEP     TEMPEHATl   RES  . 

Rppt.   f,r  ■   Julv  '  -■"  Dec  '•, 

bv  Howard  R.  Voorhees  and  James  X   ^reeman. 

Ay}  -.    ■;  p    incl.  lllus    -ables,   ••   refs. 
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in.     hr     :it      12rC     i     .,  f'.i      .^.\.r.il     h  u  ndi  "  (t     tours 
I  cmperal  u  re  .     but     agreed    with     the    exi  en  s  on.' t  .■  r 
ono    per    cm     sirnin.        Qunlilntive    mensu  r.  n.  n  i  ; 
loading    {K    sub    t     1.8    anil    3.o) 


1  n 

at 

to    ono    p< 

were    made    du  r i  ng 


and    for    creep    (K    sub    i     1.8)    of    ll-47r    alloy    at 
5rc    F.       Plastic    strains    were    too    small    to    d.  -ir 
mine    by    tht»    grid     linos    used.        (Aulhor) 
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Foreign    Tech.     Uiv.,    Air    Force    Systems    Command, 
»r  igh  t -Pat  t  erson    Air    Force    Base-,    Ohio. 
EFFECT    OF    ELECTROSLAG    REMELTING   OF   l-lc.H 
ALLOYED    STEEL    AM)    ALLOYS    ON    THE    iU  Mo  I  A ,     oh    \oN- 
V  r  ;  ; :  ;  I '     i  s  (  i  i  ->  u  ■  n  s  . 

i       i       I  0  p  1  1  1  M  .       1  J   0  c  t    62  , 
tlrs.         '      r''fs.        Trans,      no. 
1  /  \  ■  •,  :  1  \  .i     W'  s  s  h  1  K  f 
t  t-  •  r  -1  i  va     M.  ;  a  1  1  li  r  4  1  ^  a  . 


•  \     S(        M        h  1  y  u  V  •  i      ^n(^. 

i)p.  incl.  ill.is.  ti 
FTD-TT  o2-1  ^..  ,  f  r  0-1 
Irhebnykh  Zavedeniy. 
No.     1  ,    pp    76-8^    1  '62) 
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DESCRIPTOKN:  ^t..l.        Alio>i.     ^  1  a  i  •-  . 

EI  ec  t  r  i  c    ar  .  i  ,    .'i  i  a  i  n  1  i-i  s     s  t  ■  ■  1  .     '•■at     r  .  s  i  s  i 
ant     alloys.    Steel    elect  rod'  s,     1' u  r  i  1  i     a  i  i  n  n  , 
'sSR,     Controlled    a  l  itio  ?  p  t- .  r  •  s  .     i' r  o,   .s  s  i  n  .j  , 
V    i  t  i  ng  . 
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oreign    Tech.     Uiv..     Air    t  •   !  c  r-    Svs'.ns    (.-rand, 
•  right-Patterson    Air    Forc'     It  i  s  -  ,     (  t- i 
HYDROGEN     HRITIUMSS     (,t      S'Lil         At   II)     HiirTlLNLSS 
by     P.     S.     Uorii/,      ,nd.     :,     L.     Minjin  dc;      ^.. 

"p.     incl.     1  1  i  u^  ,  :  r  ms        •■  >        (  'U"  '  '     '  ■  -     ■  -•  , 

from    Mel  a  I  1  ov.  o.-n  1  ^  ••     I      '  -■  r  r  i  c  ti .   s  k   ,  >  a     I.,  d  r  .i  L  o  ■  k  a 

Met  .1  1  1  OV  ,      No.      ^  ,      PP  .      •  -'    ,  ■'   • 

I  n  1   ;  ,1  s  s  1  f  1  '  (^     ri-  p  '■  r  t 


DESi  Kl  I' I  I'KS  :        'S'..;,     li>.;rogin.     LiiffiiSion. 
Def  itrpi  I  '  1  on  .      s.r.ss.s,     ISSH,     M  .■  c  h  a  n  i  r  a  1 
pr  ope  r  1  1  t  i  ,     !i  >  il  r  ugr  n    i  ir. L  r  i  !  !  1  ene  n  •  . 
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General    lu  n am i c s  '  i  o r l     aorth,     .ex. 
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GAL\   AN    :i      ,        >1   i,l    SN      1     1)1;    (0>    ImN       II,     . 

by    E.     .*  .      Turns.        -'       oct     ■:,     "-p.     incl.      illus. 
tables       i:ept.     no.     l'GT-2939y 

(Contracts     At     33(600)41891     and    A:      33(657)7248) 

I.'nclassified     report 

DESCR  I  I"    '!   -^  :  lard  in]     J '■  a  r  ,      "^tresses, 

'Mctsls.     Mat.  rials,      ~-te.-l,      Moistur--,      '-ea 
.at.-r,     ^pra.s,     '   r '■  a  s  "  s  ,     Ahsorption,     Coatings, 
illns,      Aljcinjrn_      Airplani-s,      Vests,      llectrlc 
potential,      ".-anis.      -trai-.     gages.     Manganese 
a  1  1  0  >  s  ,      Allocs.       '  r  0  -^  z  ■  ,     I   o  r  r  o  s  1  0  n  . 

Tests     ifT'-    c  o -.  d  u  I  ted     to    deterrain>'     what     effects 
the    v.irious     dissimilar    materials     in     the    landing 
gear    have    o-     a  c  c  >> ;  ■•  r  a  t 'd    str«ss    corrosion    of    the 
landing    gear     axle    rialerial,     ..    ..  -     steel,       "as^-d 


on    test     results    the    following    conclusions    were 
made:       water    ahsoriition    by    the    various    landing 
gear    greases    was    virtually    equal     with    a    200    to 
•,-'     increase    over    th.e    amount     present     in    the 
grease;     and    the    conbined    galvanic    effect    of    the 
dissimilar    metals     in     the    landing    gear    fail     area 
does     not     increase    stress    corrosion    of    2'C-2'3  2 
K^!     Itu    :.''.',•'     steel     when    tested     in    a     20?    salt 
spra\     accelerated    stress    corrosion    environment. 
'Aut  ho  r 
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MET  HODS 

M  a  s  '  I-  r  '  s     thesis, 

>,\     i*illiam    Calvin     Iii.-hl,      Jr  May     62.     65p.      incl. 

1  !  ;  u  s  .     I  at  1  es  .     .."     rt'  f  s 

I  r  c  1  a  s  s  1  f  1  '  li     report 

DLS(H1PT()HS:        '  Nnn-des  I  ru  c  t  1  V     I  t- s  i  i  n  g  , 

«  H.id  1  ogr  aph  y  ,     f  f   1  u  o  r  e  s  c  e  n  t      ri  \  <■  s  ,     'hlash     welds, 

"  H  a  d  1  0  a  c  t  i  V  e    isotopes.     Theses,     W  .■  1  d  s  . 
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s  11  r v e  V     of    nondestructive     testing 

s    made.        This     survey     included    penetrant 

radiography,     ttiagnetic     particle     in- 
ultra  sonic     inspection,     and     eddy    cur- 
ction.        A     comparison     of    the    brigh'ness 
St     of     several     fluorescent     penetrants 
sing    a    photoolertric     photofluorometer. 

was     nadc    to    develop     a    mi-thod     for    the 
ic     inspection     of     rirrurrferential      flash- 
m.ill     ste.-l     cylinders     using     radioiso- 
h>-     source     of     penetrating     r.ariiation. 
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Foreign    Tech.     Uiv.,     Air     Korce    Systems    Command, 

Wright-Patterson    Air    Force    Base,     Ohio. 

THE    HVUHOGEN    BlilTTLENESS    OF     1 KON-C  HKOMILH    ALLOYS 

AS    A    FINCTION    OF    THE    TEHPEHATUHE    AND    THE    TESTING 

KATE, 

tn  V.  A,   Va gun  ova  and  K.  V.  Popov. 

•■p.   Trans,  no.  FTD-TT-',;-^.,..  from 

meta'.lov  i  me  t  a  1  1  o  ve  de  n  i  y  e  , 
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report 
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b>  \'.   S.   Mes'kin,  I    A.   Popov  a  arid  others. 
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ULTRASOMC  INSPKCTION  Of  TINCSTEN  HOI  AD  HOBIN 

BILLtTS.  PHASt  1 . 

by  Stephen  D.  Hart  and  l.ouil  C.  Cardinal. 

29  Oct  62,  I7p.  incl.  illu».   (Technical  nemo. 

no.     2U) 

(ProJ.    62Rn5-l9B) 

t'ncllf  s  t  f  i  ed    report 

DESCRIPTORS;  •Tungsten,  Test  methods,  lltrs- 
lonici,  Test  equipment.  Transducers,  Density. 
■  oist ureproof ing.    Coatings,     Qu a  1 i t v    romrol. 

lltrafonic     inspection    of    the    Tungsfn     K ,    .  n  •. 
Robin    billets     (Phase    I)    was    c  osip  !••'•■  ■!  '  •■  s  •  s 

conducted    were    prinarlljf    'o    de  t  e  r  ti  :   i  •   ; 
best     -ransducer     frequency.     (2)    m^ift.,.!       f    *,    -r- 
proof    wrapping    of    un i n f i I t rat ed    billets     t     r 
immersed    inspection,     ( ? }     velocity    of    soun.i 
measurements    to    detect    density    variations,     and 
(4]     detection    of    internal    defects    by    both 
longitudinal    and    shear    aaves.        iAulhorl 
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TEMl'tK  t(.<.rr  t.\r.  s-1   -  ^rtEL, 

ty    i   «    t^.,.i*      i.y  '^2.  12p.  ;.Trans.  no. 
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•9f>i; 

L'nclassified     rep.srt 


I  .  .  )  .  s  ,      ;  r  .1  n     i  :  . 
1  T  1  .  ■  <  ; 


AU-     -^ 


I.      Alluys,     I'hoip'iorus 
'    ir       n    alloys.     Chemical 

I  e  J  t     ;  r  1-  J  I  Ti  e  n  I  . 


17,    2b 


vliSlK  CLEANING  FOR  AUHC51VE 
.  r.>T  : ',  «T  lUN  OF. 

Oct  57, 
•-un.     June  t)2.  ^2p.  (Kept.  BO. 


Ue  n - r  1 

husj;n'.  - 

K  e  ^  ■.    :  ,  r 
b/  .    r 
H,r- 
C .11 r  ict  AF  jj(oOO;3284l) 

Unclassified  report 
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sh    hi<n     ^     il'y       Structure    and    properties    of 
he<  I  -  r"  <  I  <r.ant    structural    and    stainless    steels). 
«lo,i...,     Obofn<jii.     2"  p.     1062) 

Un classified    report 

US' >'  «  IPrORS:       'Steel.     "Heat    resistant    alloys, 
•Miinlrtss    ste<?l.     Alloys,     Austenite.     Nitration, 
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DEVELOPHLNT    OK    UNE    DIABETLH    H1(,H-PIRIT\     HIRE 

FROM    ZONE-REFINED    BERYLLILII. 

Progress    rept.     ao       '.     1    *ug-3C    Sep    ^ '•.  . 

by    A.    G.    Gross.     Jr.    aid    R.     G       f>    Kourke 

30    Sep    62.    2?p.     incl.     illas.       .:     -s        •    '  •    •> 

(Technical    rept.     ao.    285-23t 
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DESCRIPTORS:   •Beryllium   •«  :-  r,»  -; 

Machine  processing  .  '  ■  ^■  1  ••   .   - '■  "■    " 
Purification.  X-ray  diffra    .>^  .-iss 
Tensile  properties   Heat  ir>i'ir>--    r,    -5 

Metallurgy  .  Metallurgical  »  n  ,:.•,.  s       «   ri 
structure.  Single  rr^sta!? 


Ti.-rcially-p 
I  1  1  i  t  y  or 


A  crystal  of  /..  ie-re:.Te:  t--. 
■ada  frOB  c^^•  ^-  ected  pebb  e 

0.  OO^O'^-iB  .  -  :   4T   .!'-   1'    1   ^T. 

yield.   Mir'  -.-   -  '   "  ^ 

exhibit  any  e^ijenrr  ol   nun-me: 
It  contained  no  evidence  of  'h- 
elusions  which  «••'■  ^  '-! 
and  B  .   Hoom-i  •  -   -  ,  ■  .  -   •  •■  ■  ■^ 
yiel  ■:   ■  ■  .-r  ;•  -  ■  "  -  .  ~  -  "  ..i 

t  •■  -n ,  ••  r  1  ■ 

Showed  some  signs  of  be i n 
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mea  s  ur  ene  n  L  s  »  ■■  r  -•  sj  ;  '■  t  ..  •  , 
diffraction,  and  room  tem  »ri'j 
.»i-;T-  Vetallographic  -«i'!i.-i 
'-,■  •  "  -  --at  treatment  »"  ••  « 
appre'-ii'  -  jrjin  growth  r*"  s 
grain  gr  ■"  .jnfounded  inter,  ' 
results  of  X-ray  diffraction  m 
testing.  However,  the  tensile 
at  levels  which  could  be  struct 
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METALLURGY  -  Division  17 

BRICANTS  IN  HEDICING  FRETTING  CORROSION  OF  CER- 
TAIN STEELS. 

Master's  thesis,         , 
b>  Laurence  K.  Davis.   V'c2,  2vp. 

Unc 1 assi  f ied  report 

DESCRIPTORS:   'Steel,  •Lubricants,  •Corrosion 
inhibition,  Effectiveness,  Molybdenum  com- 
pounds. Sulfides,  Silicon,  Aluminum,  Test 
equipment,  Corrosion. 


KU~2?'^    'ilb  Div.   17,  25 

vTISTM/BRW;  OTS  price  $^.60 

Illinois  r  .  ,  I'rbana  . 

THt  UIFFISION  OF  SINGLE  AND  DIVACANCIES  IN 

Ql'tNCHED  GOLD, 

by  M.  de  Jong  and  J.  S.  Koehler.   July  62,  A2p. 

incl.  iUus.  tables,  26  refs.   (Technical  rept. 


(Contract  Nonr-183^26) 


Jnclassified  report 


DtSCRlPTOHS:   "Gold,  Lattices,  Defomatlon, 
Crystal  structure.  Diffusion,  Theory,  Cooling, 
Knorgy,  Heat  treatment.  Electrical  properties, 
Mathematical  analysis. 

The  best  available  values  are  presented  for  the 
energies  of  formation  and  motion  of  vacancies 
and  divacancies  in  gold.   In  addition,  if  only 
single  vacancies  and  divancies  are  present  and 
if  they  are  in  thermal  equilibrium,  the  diffu- 
sion of  voids  can  be  described  using  an  effective 
diffusion  constant.   The  effective  diffusion 
constant  expresses  the  fact  that  each  vacancy 
during  its  randon  walk  spends  part  of  its  life- 
time as  a  single  vacancy  and  part  of  its  life- 
time as  a  divacancy.   (Author; 


AD- 2 8-  uU^^-'  Div.   17 

,T1STP  JW)  OTS  price  $1  .  fcC 

Metals  Research  Lab.,  Carnegie  Inst,  of  Tech., 
Pittsburgh,  Pa. 

EXPLICIT  EXPRESSIONS  FOR  THE  ENERGY  OF  DISLOCA- 
TION CONFIGURATIONS  MADE  L'P  PIECEWISE  OF  STRAIGHT 
SEGMENTS, 

li>  Jens  Lothe.   19t2,  l^p. 
Contract  Sonr-VtJOS) 

Unclassified  report 

DESCHIPTORS:   'Energy,  •Dissociation,  Tensile 
properties, Elasticity. 


AD-:^^'2e       Div.   17 
,T1STM  AJM,  OTS  price  $5.60 

Aluminua  Co.  of  America.  Pittsburgh,  Pa. 
DEVELOPMENT  OF  AL  L'M  I  NUM-BA  S  E  ALLOYS. 
Annual  progress  rept..  29  Sep  61-30  Sep  62, 
bv  R.  J.  Towner.   16  Oct  62.  56p.  incl.  illus. 
tables.  U    refs.   iRept.  no.  "-6 2-AP-59-S , 
Contract  DA  t  t-03i;-0RD- >  '  ^'^  .  ProJ  .  593-32-00^; 

Unclassified  report 

DtS(KIPTORS:   •Aluminum  alloys.  •Powder 
metallurgy.  Powder  alloys.  Powder  aetals, 
/inc  alloys,  MagnesiuB  alloys,  Copper  alloys. 
Aging.  Hardening,  Dispersion  hardening.  Heat 
treatment.  Mechanical  properties.  Microstruc- 
ture.  X-ray  diffraction  analysis,  Additives. 
Ma nga nese .  1  ron .  Nickel.  Chromium.  Titanium. 
\anadium.  Zirconium,  Cobalt.  Molybdenum, 
Tungsten.  Extrusion. 


An  investigation  of 
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OPERATIONS 
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■AND   Carp.,    Saata    Moalea,    Calif. 
COSTING    TOIORBOI'S    WEAPON    SYSTEMS. 
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AO-288  709 

(TISTi/RD) 


Dl».   M 
OTS  price  |h. 


oO 


Foraiga  Tack,  Div.,  Air  force  Systeas  Coaaand, 
Wrlgbt-Pattarioa  Air  Force  Base,  Ohio. 
INTIODUCTIOH  AND  CHAPTER  I,  ENTITLED   KHOM  THt 
HISTORY  OF  ANTI-AIRCRAFT  DEFENSE. 
by  V.  P.  Ashkaro*.  B.  G.  Zabelok  and  others. 
28  lay  62.  43p.  (Trent,  no.  FTD-TT-t ' -  '    fron 
Voyska  Prot 1 vovoiduskao y  Oborony  Strany.  Muico«. 

pp.  3-3i.  I960) 

L'nclasiifled    report 

DBSCIIPTORS:       'Aa t i a i re r a f t    defense    lyiteai. 
Hlstary,    Reapoas.     USSR. 


AO-288    826  Dlv.       13 

(TISTB/IS)    OTS    price    $A.^C 

Staafard   lasaarek    laat.,    Hanlo    Park,    Calif. 
THE    PICSnVATION    AND    EIPLOYHENT    OF    A    CRITH  AL 
■ILITAIT    FOICIt       A    CASE    HISTORY    OF    THE    BRITISH 
HAND    FLUT    FIOI    1900   TO    1916, 
by    Laaaard   Valastala.       Jyly    62,    4Cp.    25    refi. 
(Caatraet   Naar-379^00) 

Unc lassifled    report 
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Oct  S8.  ^  ■■^>.        i.A,   rn   -•-  '  ) 
Hroj.   1975) 
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D  KSf"  H  I  PT'iH.S  :  •Cargn.  •Anphlhiojs  >)  p  •- r  a  t  1  on  s  , 
•..jglsilcs,  •iinvyirs.  •(oapul'-rs.  Handling, 
Ilal1f«atlca;     analysis,     .Simulation. 
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19.    NAVIGATION 


A  D  -2  3  a    •'  :  ' 
TIsT*    RU 


ul^ 


i)  1  V 

pr  1. 


t1.60 


Foreign     T^ch.     Jiv.,      Air     Korcf     Syil^rai     Command, 
•  right-Patierion    Air     Fon-p    llaif,     Ohio. 
CONTRIHITION    TO    THfc    PROHl.tR    OF    THt    CYROSCOPE- 
STABILIZED    PLATFOHK    WITH    THfc    PKKIOU    OF    NATIRAL 


NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


OsriLl.ATIONS    T     -    9L.i.    RIN.  . 

bT    V.     A.     Karakaihev.        1*^    Oct     62,     1  « p .     incl. 
lilui.     tables,     12    refs.     (Trans,     no.     FTD-TT-62- 
•■'"    froa    Ixveitlya    Vyiihykh    I'chebnykh    Zavedeniy, 
Prlboroitrorrniye,     No.     Z ,     pp.     b"-"^',     l''^') 

L'nclaiSifled    report 

DfcSCRlPTOKS:       'Gyro    itabilizers,     •Gyroicopes, 
•Ineriial     naTigation,     I'SSR.     Navigation. 


jj_.  jj      .  .J  Ui V.        19 

TlsTK    RU       OTS    price    $2.^-" 

tCK    fciectronics     L)iv.,     ACK     Industries,      Inc., 
Piraaus.     '«.     J. 
:..TRASONIC     SHIPS    LOG. 
Finalrept., 

: .    U  .     E .     W  1  1  1  1  g  .        •  •     Aug    '  '  ,     ."    p  .      '  R  e  p  l  .     no. 
*R    •,•• 
Contract     N0bs-"e'8.:.     Proj.     .'      '--. 

Inclassified    report 


DESCRIPTORS:  •Navigation,  "Uoppler  navigation, 
Nonlinear  syiteas,  Ultrasonic  radiation,  L'llra- 
lonics,  Sound,  Scattering,  Transducers.  Distor- 
tion,    Ships. 


jQ_.Ji    3::.:  Dlv.        "'•'.     1 

TISTA,   Gtt,     OTS    price    $V  .^0 


Gfieral     Dynaaics/'Poaona,     Calif. 

■MVtSTIGATION    OF    FINAL    APPROACH    AND    LANDING 

CONTROL    SYSTEMS    M)K    FfTI'Ht    EMERGENCY     MISSION 

Sl'PPORT, 

Sfk.  E.  Huehler,  L.  Kashdan,  and  J.  S. 

-'illy  >■.'-.     -5".?.  Incl.   lllus.  tables,  *-" 

)i/pt  .     no.     TM     ^<■^-^  '." 

CoBlract    AF     IV  i.bUi,,  «'''-5) 

I'nclassified     report 


Stanton, 
ref  s  . 
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DESCRIPTOHSi        "Airplane     landings,     'Ground 
controlled    approach     radar,     Glide    path    systems. 
Coaaunicalion     systems,     Air    force    operations, 
■llltary     requireaenls,     Operations     research, 
Seiearch    prograa    administration.     Air    traffic 
control     systeas.     All-weather     aviation. 

Tif    gt-oae  I  r  i  ca  1  ,     e  oaau  n  i  ca  t  1  0  n    coding    and 
itiilng    aipfcls     of    manual     aircraft    control 
airing    blind    approach    and     landing    are    analyzed 
«lth     respect     lo     operational     objectives     for 
eaergency    aisslon     support    systeas.       The    capa- 
bility   of    alternate     radar    tracking    approaches 
to   provide    the    required    vertical     and     lateral 
'flocity    discriainatlon    are    analyzed     in    detail. 
*  hypothetical     aodel     for    message    spaces    employed 
!.»    pilots     in     coding    the    visual     field     is    postu- 
•  ted,     md    a    bi-diaensional     auditory    coding 
Klieaf     Is     proposed     for     the     saae    messages.        A 
Jr'llalnary    tystea    design     is    outlined     and    an 
'opllfd     research     program     is     recommended     to     satis- 
','    operational     rerjuin-aenls.        \,Aulliur/ 
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Associates.  Inc.,  StamI 
CONTROL. 

1  n  d  (; .  Victor  Guinness,  .1  r  , 


R ,      k  e  1  1  e  y     SI 


Inclassified     report 


at     the    Annual     Convention     of     the    Araeri- 
logiral     Association,  Sep    •',     New 


OEiCH IPT 
'■  :  0  n  .      An 


ORS:        •Control     systems,     •Instrumenti 
aloy     computer. 


AD-289    536 
TISTW/    RD) 


Div. 
OTS  price 


1Q 
$2. 


Wilcox  Electric  Co.,  Inc. 

DESIGN  AND  DEVELOPMENT  OF 

TRANSPONDER. 

Final  engineering  rept., 

by  Richard  W.  Donovan.   1S 

i I lus. 

(Contract  FAA'BRD-2?i. 


Kansas  City,  Mo. 
THE  GENERAL  AVIATION 


Julv  62, 


3  p .  incl. 


Unclassified  report 

DESCRIPTORS:   •Radar  beacons,  Coding,  Identifi- 
cation systeas.  Design,  Electronic  circuits, 
Air  traffic  control  svsteas,  L  band.  Airborne. 
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t  on  the  design  and  developaent  of 
Control  Transponder  for  general 

reported.   The  transponder 

L  Band,  incorporating  a  super- 
iver  and  a  grid-pulsed  triode 
ter.   The  unit  decodes  proper 
c)  interrogations,  and  replies 
of  nine  pulses  (two  fraaing  pulses, 

pulses,  and  an  identification 
The  receiver  sensitivity  is  -1 L 
k  power  output  is  2'^  ±  3  db. 
tained  in  a  short  3/8  ATR  full 
d  weighs  10.'^  lbs.   The  transpon- 
froa  either  a  13. ''S  vdc  or  a  2''. 5 

requires  32  watts  at  noraal  reply 
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20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


AD-:^e"  ^6?      Div.   2C  .  L 
(TISTM  TCG)  OTS  price  $1.6r 

Queen's  C . ,  Belfast  (Gt.  Brit.). 

ISOTOPE  SHIFT  IN  Li  AND  B2t. 

by  M.  R.»Flannery  and  A.  L.  Stewart 

tables,  8  re  f s . 

(Grant  no.  Af-EOARDC  61-16] 

(AFCRL  62-1065)         Unclassified  report 

DESCRIPTORS:   "Mass  number,  •Polarization, 
•Isotopes,  •Lithium,  *Boron.  Ions.  Energy, 
Atomic  mass  unit.  Atomic  energy  levels.  Elec- 
iron  mass,  Theory,  Mathem.Ttical  analysis. 

The  m,iss  polarization  or  specific  isotope  shift 
of  the  resonance  lines'of  Li  and  B(.'t;  is  calcu- 
lated using  open-shell  type  wave  functions  and 
the  shifts  of  the  resonance  lines.   The  results 
are  also  compared  with  the  values  obtained  using 
an  alternative  form  of  the  mass  polarization 
operator.    (Author) 


AD-2("»  017 
,T  ISTB/ SAT) 


Div.   20 
OTS  price  $3 . bC 


I'ppsa  1  a  U.  (Sweden)  . 

COSMIC  HAY  INTENSITY  VARIATIONS  DURING  1961 
by  A.  E.  Sandstroa,  E.  Dyring  and  others. 
31  Mar  62.  21p.  illus.  tables  (Technical 


scientific  note  no.  12) 
.Contract  AF  t1  (  5U)  131 
iAFCRL  t2-675) 


Unc  lassi  f ied  report 


DESCRIPTORS:  •Cosmic  rays.  •Mesons.  •Nucleons. 
Particles.  Plons,  Errors,  Solar  flares.  Diurnal 
variations. 


ts  mainly  of  tables  of  the  first 
snlcs  of  the  daily  variation  re- 
'61  in  I'DDsala  and  Kiruna.   The 
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The    note    consist: 

and    second    harmoiiiLs    ui     mc    vio.ij     ........ 

corded    during    1^61     in    Uppsala    and    Kiruna. 
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y«irly    ■«••    daily    »«rlilloin    ire     llluilril-d    by 
clock    dlagraa*.       Only    •    f*""    pro«infni    Korbuih 
decraaiei    follo««d    by    eo»«lc    ray    iior«i    mttf 
racordad    dariag    19b1.       Diagrams     llluitril--     ih? 
tataailty    rarlatloai     la    per    cent    of    a    noraal 
coaatlag    rate.       One    lecllon    and    a    coupl--     )f 
dlagraai    are    deroled    to    the    jolar    flarf    eff'-cls 
dyrlng    Jaly    196:.     ,*uthjrj 


AD-288    022 

:tistp/*h, 


Dl».        20 
OTS    price    I' . 


Cal  Iforn  la    (J.  ,     Barkelay. 
SIZEABLE    DYNABIC     PHOTON 
by    T.     J.     SchBugge    and    (~ . 
9p.     lael.     lUua.    table. 
aa.    1  ■  , 
'Coat  raet    Noar-222f3l  , 


POLAR  UAT  IONS, 

D.     Jeffrlei.        "'    ■^ug 
•t    refl.  Technical     r< 


Pt 


Unc  lai  s  I  (  led    report 

DESCRIPTORS:       •Protoai,     •  Po  1  a  r  1  xa  t  lo  n  .     •Nuclear 
■agaetle    raioaanco,     *Korbidden    iransltloni, 
Slngl*    eryitall,     Nltralea,     Hagnealun    coapoundi. 
LsatlMHUB   eoapounda. 

By    axtanding    pravloui    work       Phyi.    Rev.     *  2  i : '     "^ " 
'19b1,;    to    higher    fields    and    frequenclei    «e    pro- 
duced   auclear    po  lar  liat  loni    aa    large    a«    '^"^  i    for 
the    protoai     la    the    waters    of    hydration     In    ilngle 
crystals    of    laathanaai    aagaeslua    nitrate, 
La2«g3 (N03)1 2. 2^    H20,     In    which    M    of    La     '-       iJ 
replaced    by    paraaagaetlc    Nd(>+    .      The    energy 
levels    ef    a    Nd(3-»-;     Ion    of    effecilte    $pln    S    -    •': 
aad    a    proton    of    spin     I    -    1/2     In    a    aagnetlc     field 
H    are    shown.        (Author 


AD-288    036 
(TISTP/GRW) 


Dl».       20, 
OTS    price    $1 


,60 


Aerospace    Inforaatlon    DU.,     Naihlngton,    D .    C, 
SOVIET    EXPERIMENTAL    UF"-,    REACTOR.     A    REV  [Eh    0^ 
SOVIET    LITEBATDRE. 

18    Oct    62,     lOp.     Incl.     lllus.     i,    refi.  AID    r-pt. 

ao.    62-172) 

L'nelaiilfled    report 

DESCRIPTORS:       •Howogeneout     reactori.     ISsK, 
Fluorides,     Craalua    coapoundi.     KeasibiMtv 
Studies. 

The    reactor    Is    a    hoaogeneous-t ype    with    aetsllU 
berylllua   aoderator    and    graphite    reflector.       t.'-n 
oral    Tlews    and    construction    details     are    ihown. 
(Author ; 


AD-288    068  Dlv.       20,    25 

(TISTP/J«)    OTS    price    ll.rjO 

Basle    L\    (  Swl  t  ler  1  and  .  . 

NEW    ENERGY    LEVELS    OF    THr    NO    -    MOIECCLE. 
Tacha lea  1    rept . . 

by    E.     Bleacher.       May    -2,     ^p.     Incl.     illji.     tahl»v 
ref  s . 
Grant    ao.    AP-EOAROr    ':-19j 
AFCRL    62-1  01  ■:; , 

1,'ne  1  ail  I  f  1  ed     report 

DESCRIPTORS:       •Absorption.     • S pec  I ro g r a ph 1 c 
analysis.     Nitrogen    coapounds.     Oxides,     Energy, 
Molecules,     Distribution,     Measureaent. 

The    study    ef    the    absorption    ipectrua    of    nitric 
aside    is    continued    on    high    dlsperiion    platei. 
Frea    rotational    analyses    of    bands     in    the    very 
eeaplex    region    below    i 500    degrees    additional 
iaforaatlen    Is    obtained    for    aany    new    recently 
idoatlfied    states    of    the    nitric    oxide    aole- 
eule.       A    eoaststant     interpretation    of    the    ob- 
served   Rydberg-slates     la    given.       Nitric    o  x  i  d  «■ 
ealsslon    bands    In    the    visible    and    infrared    are 


photographed     In     high     dispersion, 
reiulli     from    the    ne a  J u r erne n t »     conf 
terpretstlon     of     ion'    of     the    hands. 


Pre 
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I  In  1 n  a  r y 
the     1  n- 
Author 
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(ontract     AK    0^(695)69) 

D(  AS    TDK    62-172)  I'n  c  I  a  s  s  i  f  i  •• 

DtSCKIPTOHS:         'br  1  n  t  1  :  1  H  I  1  on     c -)  u 
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I  h  ■■  Van  A  1  1  '■  n  r  al  1  a  I  1  in  b>-  1  t  s  a 
spac-  has  b-'-n  •■xpiml''!  ti  ■nali 
of  protini  anil  .ncirini  ti-lw- 
and     ^     rB-v  Midifiralims     t)     th 
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cirrji'      and  r".i'in'''.  s      li     the 

tr'Hlc     analyzer    pac»ajf.         .Auth 


AD-288  DQfe      Di V .   20,  25 

(TI  STP  WH'   I'TS  ;-r  1  --.•  |1  .60 

A  -  r      s  ;>  I     '•     Corp.,      t,  '.      S  .■  .;  -.i  i .'      .     <   h  !  i  f  , 
iAlIHKA'ION     OF     TI'K     i 'MS  I  I)  1  i(K(   T  1  oS  Al      PKOTCN 
SPfci    r  KdUf.  "t.  K  , 

by     S  '  J  n  1  <■  y     '    .     h  r  >•  i1  .•  n      \  n  d     I .  .•  ■ ,  r  I  ••     A  .      P  a  u  !  i  k   i  <•  . 
25    Aug    62.    7p.     inri.     illus.        !ll*>p'.     no.     TI)fi--< 
■226n-;r"TN-l) 
Cont  r  I  -•     Al-     04(695)69) 
'oris     TliH    -.-17C)  I'nc  !  ns  s  1  f  1  ed     rr-purt 

DESiKIPriKS:        •Spectrogriphir     „ni;\<.i>;, 
•Pr'ns,      'Proton     scattering,      •'alibr.ition. 

Calibration     and     adju^'ren'      |i  r  o  r  e  d  u  r  e  >;      fur     'he 
Subunits         *■     '  h  .■       .rnr  I,  d  1  r  f  r  •  1    ,n  1  !      ;.r.i'"n     s  p  .■  r  !  rnm- 
e  t  e  r    are     ,.  r  ■•  v  i  ii  •■  d  .         ,  Au  ■  l-  ■  r 


AD-2'»a    •'■''<  n  tv.       20,    8 

'T  1ST*    KO       OTS    price    |«.60 


ijen^ral     f-lectrlc    'o..     Santa    Harhara,     lallf. 

A     M)HTHAS      ::         DDK     M)K     TMK    (Alill^TInS     ilK     KlElTKO- 

hAi.NKT.'i   div^i  Mill  Mi:  IJiW  IN(,  A  H  U.  H- A  I.T  IT  I'D  t 

SI  (  :  KAH  DKTONAT  ION , 

by  P.  I..  Fischer,  i<  .     M.  ihristlan  and  H .     *. 

Hendrlck.    ."'  Her  ■".  ■''p.      Incl.   lllus.  tables. 

i     refs.    Kept.  no.  Ht<  -"IMP-" 

Contract  :iA  ,«-',-X.'-  ■- 

DASA-'2^2;  !nr  1  a js  1  f  led  report 

DESCRIPTORS:   'Nuclear  explosions,  'Klectro- 
Bajn-tli-  fields,  'Klectroaagnetlc  waves. 
Digital  <-omputers,  'odlng.   Ionization.  X  rays, 
r.anna  ravs.  Neutrons,  Pr  o  g  r  anm  1  n  g  ,  ft  1  g  h 
altitude,  Attenuation,  Absorption. 

A  prograa  Is  considered  xhlch  coapules,  as 
functions  of  tiae,  altitude,  and  range,  the 
electron  concentration  and  resulting  electro- 
■agnetlc  absorption  for  specified  detonation 
aad  debris  histories.   The  coaputatlon  Includes 
initial  ionization  due  to  x  rays,  gaaaa  rays, 
neutrons,  and  debris,  as  well  as  delayed  lonlia- 
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T  I  ST  H,' SAT 


n  I V .      ? ; 

OTS    price    $1  .'  C 


International    Astronaut ical    Congress,     Derne 
Switzerland    . 
THE     INTENSITY    OK    THE    X-KAY    RADIATION    OF    THE 
SEAR    THE    SHORT-WAVE    EDGE    OK    THE    SPECTRIN. 
b»    S.     Handelstaa,     I.     Tlndo    and    others.        ^c,>-2 
,p.     lllus.     tables. 

Inc 1  a  s  s  1  f  i  ed    repo  rt 


SIN 


Piper  presented  at 
niutical  Congress, 
Bulgaria. 


DESCRIPTORS:  'X 
energy,  Rockets, 
put  era  , 


XIII     International    Astro- 
2;-2'    September    I":?,    Varna, 

I 

rays,  'Spaceships,  'Solar 
ISSH.  Halogens,  Digital  coa- 


Inlens  Ity. 


The  results  of  the  rocket-  and  sputnlkburn  neas- 
ureaents  of  the  intensity  of  the  X-ray  radiation 
of  the  quiet  sun  below  10  angstrons  are  given  and 
I  comparison  is  done  between  experimentally  ob- 
;  lined  fluxes  and  these  of  theoretical  calcula- 
tions.  Including  such  radiative  processes,  as 
fBission  of  spectral  lines  and  continuous  radia- 
tion hv  free-free  and  by  free-bound  transitions. 
Author 


*D-.'-'5  ...,-  d;v.     re 

T:  bill    CCH        UTS     price     i  '  .  oO 


^ival     Civil     Engineering    1.  ab.,     Port     Huenene, 
^  J  .  1  f  . 

^•I'TKCTIDN     Ai;AINST     INTLSSE    THEHMAl.     HADlATIUN 
A    LiUKt    K)H     Al  TOMATM  ALl.i     Ci,OSIN(,     VENETIAN 

=..  :vLJs    . 

■  :  n  a  1      rept., 

:.    .;       I.     King.       .,'      July    '-.-,     '-p.      .Techniral 
•'pt.     no.     K-211)  I 

Pro,  .     no.     Y-R01  1-01-Oi^'i 

in  classified    report 

.-tXHIPTuHS;        'Tliermal      radiation,     lounter- 
a.-asures,     Auli>natic,     Safety    devices, 

^'r  I  r-  r  t  o  r  s  , 


o-:---'    ,  Tj  Dlv.       "- .    '  5 

T;ST¥,    oDN        Ills     price     J". 60 


''iforetical     Chemistry     Inst.,     I.     of    Wisconsin. 
••d  1  5  0  n  . 

>OS-i-M(.()R)(     SCAl-INi;     01-      AN     APPHOXIMATE     H?(+;      WAVE 
■'I'Nl  T  I  i)N  , 

3'    Killiam    .1.     Meath    and     Joseph    0.     Hirschfelder. 
:•   net     '.'■,     'Ip.      'Kept.     no.     WIS-TCI-,,     Series     i) 
ontract'AK    .*  3  ( '  5"  ,  "'' 1  '  ,     Pro;.     "Cli 

I'nc  1  ass  1  f  i  ed    report 


DESCRIPTORS:       •Hydrogen,    •Ions,    Statistical 
analysis,    Nuclear    physics.    Quantum    mechanics. 
Functions,    Wave    analy»is.    Theory. 


AD-283    651 
(TISTP/WH) 


OTS 


Dlv.   20 
price  $3. 


60 


Naval  Academy,  Annapolis,  Md. 

THA  ANGUUR  DISTRIBUTION  OF  NEUTRONS  FROM  THE 

C12(t,  n)NU  REACTION  AT  1.75  MEV, 

by  Gaylord  T.  Hageseth.   Sep  62,  27p.  incl. 

lllus.  tables,  18  refs.   (Research  rept.  no.  S-3) 

(Contract  Nonr-22ii90A.  Proj,  NR  015-909) 

Unclassified  report 

DESCRIPTORS:   •Differential  cross  sections, 
•TritiuB,  •Targets,  'Carbon,  •Nitrogen, 
•Elastic  scattering,  •Neutrons,  •Nuclear 
models.  Photographic  emulsions. 

A  C-12  target  was  bombarded  with  tritium  at  1.^5 
mev  using  the  2.00  nev  Van  de  Graaff  accelerator 
at  the  Naval  Research  Laboratory.   The  angular 
distribution  of  neutrons  leaving  N-1  i;  in  the 
ground  state,  first  excited  state,  and  second 
excited  state  were  measured.   The  angular 
distribution  indicated  that  a  direct  interaction 
model  is  more  applicable  than  a  compound  nucleus 
model.    (Author) 


AD-288  93^       Div.   20.  8 
ITISTP/JW   OTS  price  $8.60 

Germeshausen  and  Grier.  Inc. 


Boston , 


Edgerion , 
Mass. 

ANALYSIS  OF  EXPERIMENTAL  RADIATION  EFFECTS  DATA. 
Rept.  no.  U    \Finar  1  June  C'-SI  May  62, 
bv  John  L.  Vidrine,   31  July  62,  91p.  incl. 
i'llus.  tables  (Rept.  no.  B-2i!,62} 

(Contract  DA-36-039-SC-87306,  ProJ .  3A^^-21-00l) 

Unclassified  report 

DESCRIPTORS:   •Radioactivity,  •Radiation 
hazards,  •Radiation  effects,  Gamaa  rays.  Neu- 
trons, Transistors,  Semiconductors. 

The  data  obtained  from  the  radiation  effects 
monitoring  system  employed  at  Godiva  II,  Triga, 
and  KEWB  on  a  previous  contract  were  reduced  and 
analyzed.   On  the  basil  of  plots  of  the 
experimental  data  obtained  from  the  original 
aagnetic  tape  records,  an  attempt  was  made  to 
develop  a  suitable  phenomenolog i ca 1  expression 
for  the  effects  of  a  pulsed  nuclear  environment 
on  the  characteristics  of  the  selected  semi-con- 
ductor devices  tested.   Expressions  were  derived 
that  appeared  to  satisfy  the  conditions  upQn  the 
analysis  of  the  experimental  data.   When  sub- 
jected to  mathematical  reduction  the  expressions 
proved  to  be  plausible  from  the  standpoint  of  the 
physics  involved.   The  results  were  entirely  sat- 
isfactory on  the  basis  of  a  phenomeno log: ca 1 
model.   {Author} 


AD-28<^  059      Dlv.   20 
aiSTP  JW)  OTS  price  $2.b0 

Naval  Radiological  Defense  Lab..  San  Francisco. 

Calif. 

NECTRON  AND  GAMMA-HAY  DOSIMETRY  IN  AN  ANIMAL 
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NUCLEAR  PROPULSION  -  Division  21 
ORHNANrF  -  Division  22 


Dhrlslon  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


EXPOSURE  VOLUME  AT  A  PULSED  TK UA  KtAtTuK, 
b;  R.  E.  Slapsoa,  E.  Tochtlin  md  N.  e>oidst'>in 
' ''  Sep  fj/.     -?"p.  incl.  I  1  1  u  $  .  t«ble5,      r -■  f  s  . 
,Rept  .  no  .  NKUL-TH--,-'  ' 

l^nclasilfled  r«port 

UfcSUKlPTOUS:    'OaBB*  r»yi.  •Neutroaj,  *<-*s- 
ureaent,  Neytron  flux  deniilv,   KjJi*';iin  -r- 
fecls,  L»boritor»  ejulpaent.  L.  iboratnr* 
<n 1 ■■ I s ,  Do  1 1 ae t  «  r  s . 
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I  survey  is  presented  of  the  nuclfcar 

s  experiaents  which  were  perforaed 

ly.  using  particle  accelerators  siailar 

'-Mev  positive  or  negative  polarity  Van 
aff  icceleritor  possessed  by  the  Air  Force 
dge  Research  Laboratories.    The  publica- 
covered  in  the  survey  are  those  in  the 
al  Review  and  Nuclear  Physics  froa  January 
leaber  '^"-C,  and  those  whose  abstracts 
ed  in  the  Nuclear  Physics  Abstracts  froa 
y  to  Septeaber  '-'''''.   Abstracts  in  the 
in  of  the  Aaerican  Physical  Society  froa 
>  to  Septeaber  are  alio  included.     .Author 
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•Radiation  effects,  'Neutron 
Senicortduc tors ,  Sensitivity, 

Ionization  chambers,  Solid  state  physics. 

Electronic  systems.  Detection. 


DESCRIPTORS: 
spectroscopy 


Results  of  a  study  of  methods  of  utilizing  the 
semiconductor  radiation  detector  for  neutron 
detection  and  spectroscopy  are  presented.   The 
study  has  resulted  in  the  development  of  various 
neutron  sensitive  coated  detectors  and  the  Lit 
epitherraal  neutron  spectrometer  system,  including 
the  Li'   sandwich  detector  and  a  complete  inte- 
grated electronic  system.   Techniques  for  apply- 
ing various  neutron  sensitive  materials  to  detec- 
tor surfaces  have  been  developed  and  resulting 
units  have  been  produced  which  are  useful  for 
thermal  or  threshold  neutron  detection.   An  ana- 
lytical method  is  presented  which  adequately  pre- 
dicts the  response  of  coated  detectors  as  a 
function  of  converter  material  thickness,  detec- 
tor dead  layer,  and  discriminator  settings.   The 
cpithermal  spectrometer  detector  developed  under 
this  program  consists  of  a  layer  of  Lio    sand- 
wiched between  two  detectors  in  an  hermetically 
sealed  package.   The  system  is  basically  satis- 
factory, but  a  number  of  improvements  should  be 
incorporated  including  the  selection  of  very 
thin  window  detectors,  using  lithium  metal  for  a 
coating  material  instead  of  a  fluoride,  and  de- 
termination of  an  optimum  combination  of  dis- 
criminator and  coincidence  time  settings.   Oper- 
ation at  higher  neutron  energies  indicated  a 
serious  interference  due  to  neutron  reactions  in 
the  silicon  itself  which  nay  impose  an  upper 
energy  limit  for  practical  use  of  the  device. 
i  A  u  t  h  0  r  / 
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Unclasilfled  report 

DESCRIPTORS:   'Flight  siaulaton,  'Aviation 
lafety,  Piloli,  Errors.  Jet  fighters.  Aviation 
accidents.  Statistical  analysis,  Design,  De- 
tection, Decision  making.  Feedback,  Failure 
Mechanics),  Effectiveness,  Naval  aircraft. 
Training  dev  ices. 

A  study  was  aade  of  the  utilization  potential  of 
operational  flight  trainers  (OFT)  toward  the 
reduction  of  aircraft  accidents  based  on  the  con- 
cept of  an  aircraft  as  a  nan-aachine  systea. 
Both  '•materiel  errors'-  and  ''pilot  errors'* 
are  perceived  as  the  result  of  inadequate  inter- 
action between  the  pilot  and  his  aircraft  in  all 
modes  of  flight.   Beginning  with  an  analysis  of 
jet  aircraft  accidents,  this  study  also  includes 
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lat«ativ«    liit«r»l«wt    with    •xperlenewd    plloti    «i 
■  •11    •»    p«riOiiil    observitloni    of    current     ilnu- 
litor    utlllittlon.       Thli    itudy    Tteommendi    ceriiin 
sp«etfle    •etlon    1«    th*    treii    ofi       1  n  1 1 r uc t  I  o n • 1 

ttchnlqutt.     lylltbui    co  ntt  rue  t  lo  n  ,     Imtructor 
l«l»ctlon,     utlllltllon    of    OfT    equips ent.     ind 
datlgn    of    OFT.  Author 
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CHEBICAL    BEACTION    BATES    AND    THE    SH(XK     IMTIAT!' 

OF    DBTONATION     IN    LlgCID    EXPLOSIVES. 

br    Aim    Biutr,    ■eUln    A.    Cook    and    Robert    T. 

K«7ei.       3    Sep    ti,    20p.     Incl.     Ului.     ttblei, 

U    rtfi. 

(Ceatraet    AF    19(603    1^0^ 

''nc  1  111  1  f  I  ed    report 

DESCRIPTORS!   •Exploi»»el,  Detonitlon, 
Ckealeal  raaetlont,  Methane,  Nltro  radlcili, 
Aataai,  Ethjrl  radleali,  Tetrjrl,  TNT,  Oetoni- 
tloa  aavaa.  Shock  aaTei,  Reaction  kinetics, 
Llquida. 


Datenatlon  »•! «e I t r-c ha rge  diameter  currei  ■ 
•btalaed  for  the  llayld  exploilvet,  nltroaet 
(NBj.  dlthaklte-13  ^0-1  3  ,  D-fl,  Q''.2/2.^    N«- 
•  thrlaaa  dlaaiiae.  90/20  NM-ietrrl.  and  iC.'2j 
NII-TNT,   A  polat  Initiation  aodel  for  liquid 
•iplotiTet,  according  to  which  the  chealcal 
aetloa  ••§  aaiaaad  to  itart  at  taall  centeri 
praeaed  at  radically  outward,  wai  developed 
applied  with  the  detonation  head  aodel  to  de 
■lae  ehaalcal  reaction  tiaei  for  NH  and  D-' 
Tlie  ihape  of  tha  »•  1  oc  tt  jr-d  1  aaet  er  curvei  »n 
■aaaar  In  which  they  were  fit  bv  the  calcjla 
ladleated  that  Indeed  detonation  reactions  t 
liquid  exploaivea  expand  outward  froa  laali 
tara  of  Initiation.   Prellalnary  aeaiureaent 
tha  preaaura  atiaclatad  wlt-H  the  luper  Teloc 
or  flaah-acroia  phenoaenon  obierved  In  thp  i 
ialtlatlon  of  liquid  explotlvei  are  also  pre 
ioatad.   Tha  aaaiureaentt  were  aade  to  'letT 
If  thla  phenoaenon.  which  propagates  froa  ti 
barr lar-racoptor  Interface  to  the  Inltlsl  sh 
front  during  the  card  gap  tests  at  velocitl- 
that  aicaad  tha  noraal  detonation  tsIociiv, 
goTernad  bj    hydrodynaaic  laws  of  wave 
propagation.   'Author) 
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P.  Palaer  and  R.  H.  kadesc  i. 
I  1  lus.  tables,  2»    r»f s . 

rn-iQ, 

I'nclasslfled    report 


DESCRIPTORS:        "Ht pe r » e 1 oc i t v     pro     ectlles. 
•Meteora,     Ablation,     Veloclt*.     iualnescenc-, 
Spharaa,     Iron,    Detectors,     Pho t oau 1 1  1  p 1 1 e r s , 
Vacuua    lyataaa. 

Single,     iuba  Ic ron-s  1 1 ed    artificial    aeteors    with 
*alocltiaa    aa    high    aa    ':.2    ka/sec    were    obserred 
far    tha    flrat    tlae.       Theie    particles    are    found 
la    tha    ipray    raialtlag    froa    the    lapact    of    "  '  ^ . 
lack    itaal    balli    upon    aaaaUe    Iron    targets     In 
■    vaeaM    dataetlan    chaabar    with    the    pressures 
raaglag    batwvaa    0.1    aad    ^.0    aa    af    aarcury. 
Spray    particle    valoeltlaa    are    aeaaurad    by    a    tlae 
•  r-fllfllt    taehalqae    aalag    faar    pkat  aau  1 1  I  pl  I  e  r 
4«t«at«ra    vfeaaa   aatpata    are    diaplayed    aa    twa 
Tatraalx   tjf    ^^^    aae  1 1  laaeapea  .      Abaalate 
laala««lt7    ••■aaraaiaat  a    •(    tha    la4l*ltfaal    spray 


psrllclej     ar»  mde     represent  In. j     \  h'     first  such 
dits     obtiined  jnder     contrnllcd     lahoratorv  condi- 
tions    snd     fir  p«rtir:»s     of     known     size     and  mass. 
A  J  t  lor 
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final      repl..      ',      ""t     ■      -'        Aj.j     ■-■', 

by     -ioward      (.      'Irej-r.         '         A  j .;     ■;,      '■p.      Inrl. 
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•■<o«lli'rs, 
•  e  r  t  "  J . 


• K  a  mm  e  r  S , 


foot     Tiotion     to     actjate    tie    device 

sam*     re;ardiesj     of     -li-vatlon     and     t\pe     of 

■^eij^nri-     of     opj-ritio"      IS     described. 


A      ;oader-ram«>-r     'nr     the     Improved     '      '^mm     'lowltzer 
It     described.         'h»     foot     op^rat'-d     chain     type 
ra««'-r     provides     posit  Iv'     ramatn'j     at     all     angles 
of     'lev  at  Ion     for     int-r-nlx'd     rounds     of     various 
'.  '  n  J  t  1  s  . 
IS     t  n  - 
r  0  J  n  d  . 

•'jma-     'ngln'eri-j     stjdi's     \  r  <•     reronna  ended     for 
fina:      -.jljation      it'I     d'-sl;".  Ajthor 
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(  A  u  t  h  0  r  ; 
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;  ,■  s  i  J  'i   ■  <:     1  n  I.     p  r  .1  r  u  r  -■  0     f  'i  r     u  b  •■    with 
n     Ki'      i"'1     ;'s     ')inr'"'i''"'5. 
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ti.,      Pl^-itl-nv     Ars^-na;  ,     Dover, 


t-flt-ii"      'es-arr 

s .    .; . 

THE    SURFACE        'rXisT'^  -tP:     s.i^. 

b  V    '•»•.-  1  !     ''' .      «  h  1 1  -  ,      '  -, .)  n  a  8        .     '    a  s  t  0  r  1  n  a     and 

0  •  "  "  r  s  .        ".  0  .        :  ,     -'     p  .      1  n  r  .  .      1  :  '.  J  s  .  r  «•  f  5  . 

r'i'-a'in"v      Vrsena!      ternnl^al      f'-pt.      -o.      "      -■', 
(DA     pro,.      "        -        -      ' " 

inr  1  a  s  s  1 f  1 ed     r'port 

;)!.;-,.,<;  PTi-ii^S  :        "Kxplostves,     ">"  \ ,     "IMX.     Sjr- 
fac-s,     Ai1sorptlon_      Po;v«»rs,     Aaaonlun     radlcils, 
>»]•!,     '  n  \  jT  'I  ,     Xethv;     radicals,     iUoaides, 
M»aric     acids,     H^nten's,     Acrylic     resins, 

a->e:ed    sjhstan'ei,     ijrhon.     Scintillation 
coj''-ers,        ead    roapojnda,     Nitrides,     Surface 
propert  les. 

A     prellalnarv     »iperlaent     usirg    '-'.     labeled 
polraelhvl     aeth«cr»lale     of     jndeterain»<l     "Igh 
•ol'cular    weight      in     tolj""     yielded     Isatherai 
aslog    '••t    aKd    ■<!it    surfaces.       *"     i  n  t  e  r  pr  et  at  laa    •( 
these     results     as    a    fenttla*    ef    aelecular    welfht 


iia 


ORDNANCE  -  Division  22 


led  to 
po  u  n  ds 
It ud  le 
lurf ac 
lurf ac 
aqu  eo  u 
BO  1 ar. 
only  b 

h:o. 

aaao  n  1 

The  la 
for  or 
ind  to 
I  u  r  f  ac 


the 
.  of 
d  fo 
es  . 

e  an 
s  CO 

Th 
y  t  h 
Ot  he 
ua  s 
t  t  er 
gan  1 
1  u  en 
es  . 


sel 

v  a  r 
r  t  h 

An 
d  tr 
nc  e  n 
e  ex 
e  so 
r  Is 
alt, 

two 
c  s  u 

Au 


ect  I 
y  i  ng 
e  1  r 
Isot 
laet 
t  rat 
tent 
lubl 
o  t  h  e 
»t  e 
c  on 
r  f  ac 
ut  d 
t  hor 


on  o 
con 
ab  1  1 
h  e  rm 
hyl 
Ions 
of 
1  Ity 
rms 
a  ry  1 
po  u  n 
es  w 
Id  s 


f  va 
p  1  ex 
Ity 

was 
s  t  ea 

In 
the 

of 
were 

ale 
ds  e 
hen 
how 


r  lo  u 

ity, 

to  a 
con 
ry  1  a 
t  he 
Isot 
the 

con 
o  ho  1 
xhlb 
diss 
af  f  1 


s  long 
as  ag 

dhere 
struct 
nno  n  1  u 
order 
h  era  1 
aaao  n  1 
struct 
,  and 
It  ed  n 
0  1  v  ed 
nit  les 


e  ha 
ent  s 
to  e 
ed  u 
m  br 
of  1 
s  1  i 
urn  s 
ed  u 
s  t  ea 
0  af 
In  b 

for 


In    eoa- 

to    be 
xpl OS  1 V  e 
sing    HMX 
onl de    In 
/T  CO 00 
n  it  ed 
alt     In 
sing    the 
r  le    acid, 
f  1  n  1 1  y 
enz  en  e 

PbNf- 


»D-2??    2'^ 
T'l  STW     P(  H 


Div.        2? 
OTS    price    I' 


10 


keasurement    Sxsteas,     Inc.       Norwalk.     (onn. 
01A\T|-M     DKTK(  TOR     KOK     « LA  S  TH  KMtNT     OK     L  tl)     BRinCt 
IIHK     TKUPKRATIKL     RISK. 

lonthly     progress     rept.     no.     "'        '     Oct-"     Oct     ^2 
•    Nov     '2.     2p.     illus.       Rept.     no.     tK-    .• 

Ion  I  ra  c  t     \'    'P-  '  •  ':  h 

Inrlassified     report 


PFSCR IPTORS:       •Rridgei      Petectors 
seniltlvlty.     tlectric    detonators 
Igniters       Wire. 


Teape  ra  t  u  r  e , 
L  1  e  c  t  r  i  c 
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A  >•  r  0  J  I- 1  -  r,  !■  n  '■  r  a  1     t  o  r  p  .  .     Down 

st:d^    i)k  sisckptibu  iti 

P-i. 'PI  1. LASTS  TO  tXPl-O-S  MiN 

Qua  r  t  ■■  r  1  y  p  r  o  i,  r  »•  s  s  r ''p  t  . 

D>  T  .   i; .   Owi-  b'"  r  g  ,   J  .   X  . 

ic  t  '2,  2bp.   incl.   1  1 

n  -  p  t  .  no.  '?'•-'      •■'OP 

'  0  n  I  r  a  c  t  S  .  i  r  d  -  '  -^ .. '-'  ' 


,■  \  ,     Calif. 
II-  SOLID  COMPOSITE 

)!(  UtTuN  AT  liiN 


J  u  n  H  -  ■  ' 
("  a  V  a  1  1  o  and 
us.  I  a  1)  1  I-  s  , 


Sep  t  r , 
others. 
•  ^  r  e  f  s  , 


;nclassifi'-d  report 

DtSCR  IPTiiKS:    'Solid  rock.t  p  r  op  .■  1  1  a  n  I  s  . 
Explosions,  r.  xp  1  OS  1  v ''S  ,  lias'-s.  Shock,  Metals, 
H.wlrazln.'s.  P.- r  c  h  1  o  r  a  t  c  s  ,   Impact  shock,  T  ••  s  t  s  , 
Air.  Tfst  rarthods,  N  i  I  r  o  g  .■  n  ,  Oxygen,  Argon, 
Nitrogen  compounds.  0  x  i  d  •■  s  .  Copper.  Aluminum, 
Brass,  Stainless  steel.  Nitric  acid.  Sensi- 
tivity, Detonation. 

Tl.  feasibility  of  conlr oiling  the  sensitivity 
jf  propellanls,  particularly  by  surrounding  them 

•  :t>i  a  suitable  gas,   is  discussed.    It  is  based 
-n  the  arguments  that  shock  in  air  produces 
:-rl,iin  species  that  are  known  to  promote 
•iitiation  of  several  explosives,  and  that  this 
?r  J  mo  ting  effect  occurs  by  chemical  reaction  on 
•fle  >^urface  of   the  expl'isive.    The  first   step 

■  n    i     study  of  this  type  should  t  h  •■  n  be  to  estab- 

ish  whether  the  sensitivity  of  a  given  explosive 
ny  be  affected  at  all  by  controllable  conditions 
•re  contact  with  a  particular  gas,  contact  with 

•  particular  metal,  surface  treatment  with  some 
•«  t  -  r  1  a  1  .     Author;  : 
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^^    ATTEMPT    TO    ISOLATE    THE    Bl  AST    PHENOMNA    KHKH 
ro^TIIBlTt    MOST    TO    THE    lARTH-HALL    f A 1  I  I  HE    Of 
tif  AVATIOfKS, 

»•     J*«»s     E.     Siilwrll     and     Andrew     J        Hoanno 
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DESCRIPTORS:       •Blast,    •Underground    structures, 
•Explosion    damage.    Pressure,    Vulnerability, 
Tests,    Test     met h od s ,  'I n s t rumen t a t i on , 
Photographs,    Cannda,    Soils,    Effectiveness. 
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-ton    high-explosive    test     at     the    Suffield 
imental    Station    is    described.       The    objec- 
were:        (1)     to    obtain    an    insight     into    the 
phenomena    which    contribute    most     to    the 
re    of    earth    walls     of    excavations     and     (2) 
termine    the    vulnerability    of    the    two-man 
le    to    blast     considering    the    soil    type    exist- 
t     the    Canadian    lest     site.       To    accomplish 
objectives,     11     test     excavations    were    ex- 
to    the    blast     at     overpressure    ranges     of    15 
25    psi,    and    30    psi.       The    report     concludes: 
araage    to    foxholes    at     the    "5-psi     overpressure 

indicates    that     the    incident     blast     wave    and 
eflections     in     the    excavation    are    primarily 
nsible    for    earth-wall    damage.        (b;     Damage 
xholes     at     the    25-psi     overpressure    level     i n- 
es    that     air-induced    ground    shock    may    be    an 
tant     factor    in    earth-wall     failure.        (c)     In 
oil    existing    at     the    Canadian    test     site,     the 
ard    two-man    foxhole    showed,     qualitatively,    a 
resistance    to    collapse    from    peak    overpres- 
rangingupto?"psi.        (Author) 
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DESCRIPTORS:   •Markers,  •Minefields.  Minelaying, 
Mines.  Land  aines,  Subliaation,  Melting,  Plants 
Toxicity.  Foaai,  Phosphors,  Flashlights,  Odors. 
Aerosol  generators.  Paints.  Rubber,  Photographs, 
Recording  devices.  Aerial  photography. 
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of  subliaable  solids  and 
and  gases  was  aade  to  deteraine 

as  fugitive  sine  field  aark- 

with  suitable  disappearance 
ic.   A  stable  foaa  tystea  was 
tive  Barker.   These  foaas 
k  for  aerial  Mapping  and  dis- 
ing  visual  evidence.   Known 

were  evaluated  as  visual 
nt  identification  of  Mine 
rs  were  found  which  would  pro- 
rightness  for  periods  longer 
us  energy  storage  systeas  were 
ccess.   For  night  visibility 
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Laboratorlet    for    Reiearch    and    Deyelopraent, 

f^raaklln    latl..     Philadelphia.     Pa. 

DESIGN    AND    DEVELOPMENT    OK    A    RAKKER- LOADER    KOR 

THE    NE«    105IIII    LIGHT-WEIGHT    HOWITZER. 

Final    rept..     U    Oct    60-15    Aug    62, 

by    Howard    R.    Breuer.       15   Aug   62,    lip,    tncl, 

lllus.     (Rept.    no.    K-A2^68) 

(Coalraei    DA    36-03A-503-ORD-33^6.     ProJ.    5^5- 

03-030-03) 

Onclaiiifled  report 

DESCRIPTORS:   •Lotdera.  •Howltierf,  •Raaaeri, 
Aaaunitlon,  Huaan  engineering. 
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General  Electric  Co.,  Burlington,  Vt. 
PRODICIBILITY  STUDY  Of  ADAPTION  HIT  ATOMIC  MAR- 
HEAD  TO  ROCKET.  XM""  PHASE  II  ASSOCIATED  IN- 
SPECTION AND  TEST  EQUIPMENT. 
Flaal  tuaaary  rept . , 
31  Dee  61.  17p.  incl.  tablea. 
(Contract  DA  28-017-5Cl-0RD-?6l7^ 

t'nclaisi  fled  report 

DESCRIPTORS:   'Nuclear  warheadf.  'Roeket 
headi.  Te«t  equlpaent.  Quality  control. 
Gage t . 

Charts  are  presented  which  list  all  the  gages, 
fixtures,  teit  paaels,  and  other  Inspection  and 
test  equlpaent  designed  and  procured  for  use  with 
the  Xi77  Adaption  Kit  and  Its  coaponents. 
(Author) 
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Feltaan  Retearch  Labi.,  Plcatlnny  Arsenal,  Dovar. 

N.  J. 

THE  SORFACE  CHEMISTRY  OF  EXPLOSIVES. 

by  Cecil  G.  Mhlte,  Thoaai  C.  Caitorlna  and 

others.   Nov  62.  20p.  Incl.  Illu«.  6  refs. 

(Plcatlnny  Arsenal  technical  rept.  no.  3008} 

(DA    proj.    503-C5-021) 

Oiclaiilfled    report 

DESCRIPTORS!       •Explosives,     'Rnx,     'HMV         .r- 
faeei,    Adsorption,     Polyaars,     Aaaonlun    nili'.i, 
Salts,    Toluenes.    Methyl    radicals.       r  — ;<-i. 
Stearic    acids.     Benienea,     Acrylic     r  -  i  .  "■  %  . 
Labeled    lubitancei.    Carbon.     Scintillation 
counieri.     Lead    coapounds.    Nitrides,    Surface 
pro  pert  les . 

*     pr-llalnary    experlaent    using    C-l^    labeled 
p.-n-'.  1.:    i^'hacrylate    of    undeterai-^-d    *<t'3'' 
,-     :•  ir     ,"     jil     In    toluene    yielded       lot-Trn 

JJ1-;        Ml.      I"!        "t     i^rfil^'J.        An     tnt-rpr'-'itliin     o 
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Mcdi-reaie:''-     ^.s-ec  j       Inc.,     Norwalk, 

QUANTUM    DETECTOR    FOR    MEASUREMENT    OF 

«IRE    TEMPERATURE    RISE. 

■onthly    progress    rept,     no.     16.    1    Oct-31    Oct 

1    Nov    62.    2p,     illui,     (Kept,    no.    EH-"060) 

Contract    N178-793A) 

Unclassified    report 


62. 


DESCRIPTORS!   •Brldgei.  Detectors 
Sensitivity   Electric  detonators. 

Ignlta's       »^e. 


Teaperature. 
Elect  rl c 
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Aerojet-General    Corp..    Downey,    Calif. 
STLDY    OF    SUSCEPTIBILITY    OF    SOLID    COMPOSITE 
PROPELLANTS    TO    EXPLOSWJN    OR    DETONATION. 
guarterly    progress    r.-pi..     1 '.    June-15    Sep    62 
by   T.     G.    Owe    Berg.     J.    M.    Cavallo    and 


15  Oct  62.  26p.  incl. 
(gepl.  no.  0253-05(18 
;Contracl    NOrd-18487) 


lllus. 
IQP) 


tables, 


others. 
38    refs. 
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jt  shock  in  air  produces 
I  are  known  to  promote 
al  explosive?,  and  that  this 
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explosive.   The  first  step 
type  should  then  be  to  eslab- 
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AN    A;:tMPT     n      ISl.LATL     IHt      HIAS^      IMlt.M'MtSA     l»HHi. 
COMHlHlTt.    M(s:    TO    THE    L  A  H  T  "  -  W  M  1     tWliKt     (i^ 
EIC  Ai  A""I(iSS  , 

by    J  ,-.  s    t.  .     Stilwell    and    Andre*    J       H<nr,n<. 
26   July    t.i,    '^■^p.    incl.    lllus.     tabi.t.    .     refs. 
(Tarhnicnl     rept.    no.     1717-TR) 
p,    .       -J  s'!  2-95-001) 

Unclassifi'il     rep  or' 


DESCRIPTORS:       'Blsst.     •! n rt e r gr ou nd     structures, 
•Explosion     damage.     Pressure,     Vulnerability. 
Tes's,     Test     methods.  'Ins'rumenta'ion, 
Ph  ot  O'jr  ;iph  s  ,     r.Tpir!.-.  .     bolls.     E  f  f  e  r  i  i  ve  n  e  s  $  . 

A    100- ton     h  1  gh-exp  1  0$  1  ve     test     r,  •      th<      Suf  field 
Experimental     Sla'ior     is     described.        T  >■  e     objec- 
tives    w  e  r  ,.  .  '         1(1     0  b  t  .1  1  n     an     insight      into     the 
blast     phenomena    which     rnn'ribu'e    ifost      'o    the 
faijlure    of    earth    walls     of    excavations    and     (2) 
to    determine    the    vulnerability    of    the    two-man 
foxhole    to    blis-     rorsidering    the    soil    type    exist- 
ing   at     the    Can,!  man     test     site.       To    accomplish 
these     objectives,     "1     test     ex  r  a  v  n  t  i  on  .s    were     ex- 
posed    to     the     M.-is'      at      overpressure     ranges     of     '5 
psl,     25    psi,     and      ■        psi.        The     re  per-     concludes: 
(a)    Damage    to    foxholes     at     -he     "'^-psi     overpressure 
level     indicates     -ha'      the     i  n  c  i  d  e  n  •      h  1  .a  s  •     wave     and 
its     reflections     i'^     'he    exrava'ion     are     primarily 
responsible    for    ear'h-w.all     damage.        \b.     Damage 
to    foxholes     a  I      ^he     .^-psi     overpressure     level     in- 
dicates    that     air-inducert     ground     shock    ma\     b'      an 
importan'      factor     in     ear'h-ttai;      failur*-.  r        In 
the     soil     e\i<;t)ng     a'      the     tanaoian     tes'      site,      -he 
standard     -wo-man     foxhole     showed,     qualitatively,     a 
high     ri-sistanrr     to    collapse     from    peak     overpres- 
sures    r  a  n  ij  1  n  g     up     to     '         psi.         .Author, 
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Aerosol     generators.     Paints       Rubber        Photographs 
Kecording    devices.     Aerial     photography. 
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DESCRIPTOISi       •Aircrifi    gum.     R  •  1  t  •  b  :  ;  i  :  * 
Gum       Gyi    barr«li.     Failure       Mariiiaics  T  p  s  ' 

T»it     aetliodi.     Obl«r»lioii  ife    expect^-icy. 

L.  ubricioli.     Pkolognphs. 

Dlic»iil08     coven     tie     flrinj     of     roundi     frj« 
the    Mk-''     2Z-mm    iircrifl     gun     t  ni     ike    i.\  -        jun 
pod.        4     deicripllon     of     itoppajei       dvnia: 
prob.eB5,     tid     effeciiveneii     Jt     jne     iii^---     rl^r'l 
11    preieatcd. 
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TISTWPCR       OTS    prlc*    $ " , 60 

Higkai    T««l    C«. ,    Calver    r 1 t v       riiir. 

THE    HIPEG    SYSTEII     '2JIII1    4:HlH^^:    '■,':\    MK     ••     iSD 

GCN    POD    EX    V. 

Pregraii  rapt,  far  J  air  ■'2. 

Jaly  62   15p.  lael.  lllai.  t  ablei  '"e?'.  .  no. 

Hrr  62-5'^ 

I  OBlraet  NOrd-'  ^^'  3  -c 

Cnclaitlflad  repor'. 

DESCRIPTORS!   'Aircraft  gum   KellabKUy. 
Gail.  Eallira   Maehaolci    T'eiii   'ef 
■•tkadi   Firlag  ■•ckaoliBi. 

*ppr«xl««  t«l  y  12^    reuadi  were  fired  JjtItj 
Jily.   Tkls  qaaatlty  lacreaiei  'ha  '.  o:  ^'.  firs: 
aa  tka  praaaot  pragraa  ta  -'2      plug  '2 
raaadi  aa  tka  RU)  pregraa.   Thar*  vsra  a  '.  o:  a'. 
af  22  itappagai  darlag  July.   over  on  a- ha  If  of 
tkaia  «ara  daa  ta  fallnraa  la  raiaar.   Tka  r  o -. -i  r  . 
latckai  dailgaad  aa  a  fix  far  iha  fall  to  raianr 
fiaetlaaad  vail  la  tka  H  <ilj    gun.   ovar  '2 
raaadi  vara  flr*d  withaut  a  itappaga.   Nkan  the 
■•ekaalia  «• §  raprodiead  aad  iagtallad  In  the 
raliablllty  ■•apaai.  parfaraanca  wat  nat  -ii  jood. 
Tka  ratary  latck  li  sat  caaplataly  pailti.a  ind 
baaaea-aati  eaa  aeear.   A  aa«  aide  latch  -ipproa'-h 
li  balag  1 av«i t 1 ga t ad .   It  li  a  poiitlva  aachaa- 
leal  lyitaa  bat  will  raqulra  a  saw  la^ir  link 
It  ii  aatvwartky  tkat  tkara  aera  na  gun  aach^- 
alii  itappagas  daring  Jnly.   A  coaplate  r'-cord 
af  tka  taata  la  pratantad.    Au.hor 
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HTC-'  2-V 
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DESCRIPTORS:   "Aircraft  gum,  t^ellabllitv, 
Gum,  Gua  barrels,  Kailure   aecnanirj    'ij- 
exploalve  aaaunltlon,  rests,  Test  m-'tiods. 
Photographs,  Pneuaatlc  syst-ni. 
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Firing  prograa 
Loader  taiti 
Gan  tests 

Aaaua  1 1  ion  links 
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Aaau  nit  Ion 

Reliability  test  stoppag>?i 
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Ph  ot  ogr aph  s  , 
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Aray    Araior    Board,    Kori    Knox,    Ky. 

EVAXLATION    Of    LIGHT    BLLB    ADAPTER    KOR    INSTHIMEM 
PANEL    ON    II60A1    TANKS. 

1    No»    62,    4p.    iacl.    illus.     (ProJ.    2202-13) 

llnclassifl'fl     report 

DESCRIPTORS:       •Tnnks,    •Lighting    equipaienf, 
•Adapters,    *Tnnks,    Tests,    Instrument    panels. 
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ILLCMINATING.    T214E2. 

Progress    rept.    for    1-30    Juna    62, 

by    E.     R.     Briggeaan.       10    July    62,     34p.     (Rept.     no. 

PH-2  51-e5-62) 

(Contract    DA   36-034-OI»D-3At>8 ) 

Unclassified  report 

DESCRIPTORS:   • I  1  I uai n a t i ng  projectiles. 
Cartridges,  Projectiles,  Production. 
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Miller  Research  Labs.,  UaltiiBor>,  *  ■ . 
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DESCRIPTORS:   • I  1 1 uai na t i ng  projectiles. 
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DEVELOPMENT  OF  BRUAD-BANU  E1.L(  THd  MA<,S  hi  1 1   AB- 
SORBERS FOR  ELECTRU-EXPLOSl  VK  Drv.'  h^. 
Monthly  progress  rept.  for   -    *<  i  ■ 
by  Paul  F.  Mohrbach  and  Kober'  r   Noud. 
31  May  b2,  Ap.     (Rept.  no.  P-Bl857-n;  N«   r,; 
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(Contract  N178-7913) 
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T  a  b  >•  ■>  ,     *l  a  r  »'  r  1  n  ;  s  .     A !  s  o  r  ji  t  i  o  n  .     s  ,i  f  -■  t  v  ,     1 1  ,i  /  ,i  r  il  s  , 
Pool^'r    T*ti.i, 
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itSiKU'lCKS:  'l-iring  error  Inriicalors,  | 
•iluiried  missiles  Air  'o  air  ,  •Detection, 
rowed     bodies,     Towiny    planes.     Aerial     tar- 
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.pg     -arge'.        The     sys'J-m     is     a     ilual-channfl     pasjive 
ivs-er     designed     •"     i1<-'''r'      ihe     obscuration     of 
su''.  1'      background     r  ,i  u  s  •■  d     bv     p  •■  n  r     passage     of     a 
Bis?;:--     and     'n     b  r  n  „  d  r  a  s  '      nr     ^  M     signal      i  mtr  r  d  i  n  i  •■- 
;  V     and     a  u  •  o  m  i  t  i  r   i  1  1  v      if     '  '  '■     m  i  s  s  -  ri  i  s  t  a  n  c  e     i  ■;      '.  •■  s  s 
■  h  s  r     ■  •      ft.        !  h  r     5  1  y  r  .1  ;     is     p  r  >■  s  e  n  •  e  d    by    an     f-  M 
r  H  r  e  1  V  •■  r     a  '      !  >■  »■     -,  o  r  i  '  o  r  i  r  ■_;     s  '  a  t  I  n  n     as     a     varying 
frrquoncN      'one;     no     d,i!  a- processing     equipmen'      is 
rcquireil.        Four     uni's     Wf-re     fabricated.        Ground 
•.5'S      in     a     siationir)      'arge'      demonstrated     'he 
icorf-r's     abili'y     'o    p  r  ri  p  .■  r  1  v     indicate     the    in  i  s  s - 
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DESCRIPTORS:   •?  i  >•  r  ^  .  ;  ,m  t  r  i  •   ..' i  y  -  ^  .  •<'',;''^, 
•Blast,  Theory,  Mar-'aitdrinq  fr.i'hids. 
Shock.  Photographs,  1)  r  a  f  t  i  ry  ,   Equations,. 
Me  a  s  u  r  ene  n  t . 

Principles  and  construitioi.jl  details  are  given 
Tor  a  p  1  e  1 0  e  1  e  c  I  r  i  c  t  i  m  .■  -  li  t  -  a  r  r  i  v  a  1  blast  i:  .i  J  e  . 
sing  these  gages  in  pairs  to  measure  shck  ar- 
rival tiaes,  peak  blast  overpressure  of  the 
ihock  front  can  be  inferred  from  a  velocity 
aeisureaent  by  means  if  the  K  a  n  k  i  n  e-ilu  y  o  n  1 1.  l 
equation.    .Author^ 
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•."'    ih  Test  Squadron   Tactics  and  Application 
tigineering   Tyndall  Air  Force  Base,  Kla. 
IB-'  EJK.CrOR  RACK  I'KHOMi. 
M  na 1  rept .  , 

V  Peter  K  Bayer.   ""  Aug  »2,  /^p. 
ProJ  .  ADC   IAD-'  2-'  „ 

Lnc la  ss  i  f i  eO  report 


DESCRIPTORS:   •Missile  launchers,  •Rocket 
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methods.  Aircraft  aaaMinltion,  Rockets, 
Airborne. 
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ct  was  conducted  at  Tyndall  AFB, 
'  May  t2  in  support  of  an  investigation 
1  Ejector  Rack  Preload  Torque  problem, 
ic  problem  concerned  preload  torque 
ector  rack  hook  release  mechanism, 
rpose  of  the  test  was  to  establish  a 
eload  torque  which  would  eliminate 
f  the  preload  bolt  at  each  weapon 

As  a  result  of  limited  information 
rom  this  test,  it  was  concluded  that 
reload  torque  could  not  be  established 
ceding  torque  variations  obtained 
ponloadings.   lAuthor) 
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Broadview  Research  Corp.,  Burlingarae,  Calif, 
EFFECTS  OF  TOPOGRAPHY  ON  DYNAMIC  PRESSURE. 
Final  rept., 

liy  Norman  R.  Wallace.   Aug  t2,  c8p. 
tables,  "^  refs.   (Kept.  no.  L'RS  B""C-':, 

Contract  DA  ^9- "  ^.ft-XZ-C  5C  ) 

U  A  S  A  -  ■  '  2  ;•  )  Unclassified  report 
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f  topography  on  the  dynamic  pressure 
s  in  air  are  investigated.   Most  of 
dealt  with  analysis  of  the  influence 
es  on  the  dynamic  pressure  of  plane, 
hock  waves  incident  on  the  slopes 

These  conditions  differ  from  those 
us  experimental  studies  in  whi'h 
xpanding  shocks  with  pressure  decay 
ock  front  were  incident  on  the 
ver,  many  of  the  more  i  n  t  e  re  •;  t  i 'i  g 
naraic  pressure  occur  near  enough  in 
hock  front  that  results  for  j  plane 
ver  without  modification  to  the  case 
ve.   A  discussion  of  the  applii-ation 
k  results  to  prediction  of  bias' 
uded  in  each  section  d" a  ling  with 
of  plane  i  h  o  c  k  5 .    .Author; 


A  P  -  2  -  <  3 '  2 
r;  SH<  KU 


Div.   22,  a 
OTS  price  $  ■  . '-C 


Frank- 


t-2, 


laboratories  for  Research  and  Development. 

lin  Inst.,  Philadelphia.  Pa. 

HLHO  SUPPORTING  STUDIES. 

Monthly  I'rogress  rept.  no.  ",  ''  June-;^  July 

b\  Nor  mm  P.  Faunce  and  Paul  F.  Mohrbach. 

July  t.  2  .  2  i  p  .  incl.  illus.   R  e ,)  t  .  no. 
P  -  n  ■  '•'':-" 
iCon'.  ract  M?e-8':2 

L'nc  la  ss  i  f  1  ed  report 


OtSfRlPTORS:   •Electromagnetic  fields,  'Llec- 
tromagnetic  waves.  •■  Ra  d  i  o  f  r  equen  c  \  ,  'Detona- 
tion. 'Electric  Detonators.  Electric  Igniters, 
Ra d 1 0  frequency  attenuators.  Sensitivity, 
Tests,  Hazards. 

Fffort  during  this  initial  period  was  assigned 
to  planning  the  procedures  to  te  followed  in  the 
component  testing  phase.   A  preliminary  test 
scheme  is  developed,  which  will  trigger  the 
start  of  Item  evaluations.   Means  for  forming 
half-cylinder  attenuator  assemblies  were  de- 
veloped.  These  half-plugs  are  d'signed  to  be 
assembled  to  an  EED  to  reduce  its  sensitivity 
to  RI.   Units  presently  developed  increase  ihe 
length  of  a  MK  '  MOD  0  squib  by  about  one  third, 
and  have  about  '•  :    db  attenuation  at  :    nic. 
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Division  22  -  ORDNANCE 


Tk«rt  ■• I  tOB«  promxaii  la  the  dcvalopaeni  of 
I  ail raaaata I ioa.  K    b«m  lyitaa  for  evalutting 
■atckad  attaavatlon.  and  Beam  to  aeasura  aore 
icearataly  lHa  po«ar  delivered  lo  i  • q u i b  ter«i- 
aalioa  occupy  our  initial  alieniion,    Author 
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BalUitlc  Reiearch  Labi.,  Aberdeen  Proving 

Ground,     ^i.t__ 

BRL    SHOCK    TUBE    P lEZO-ELECTR  IC    BLAST    GAGES, 

by    Beajaaia    A.     Granath    and    (>eorge    A.     Coiiltc-r. 

Aug    r>5.     J9p.     iacl.     illu*.     table,     '        refs. 

,BRL    teehaical    aoie    no.     '^^ 

.Proj.     3C3-04-v:0ij 

L'ncliiiified  report 

DESCRIPTORS:   •Gages,  'P  I  e  loe  1  ec t r i c  gagrs, 
Shock  lubes,  Production,  Test*,  Prenur'-, 
Tlae,  Recording  lyileai.  Ctlibration.  Errors. 
Drafting.  Blast. 
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Air  Force  Special  Weapons 

Force  Baie ,  M .  Hex . 

KH    EAITH  TRAJECTORY  MODEL  h OR 

LISTIC  AND  THBL'STED  VEHICLES, 

by  PhylUi  B.  Chlihola,  francis  L.  Pugti  »nil 

Robert  ■.  Pelil.   Sep  6^.  t'p.  incl   i  :  '.  u  s  . 
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(TISTM/RD,     OTS    price    |1.10 

Aray    Artillery    Board,    Fori    Si.l,    U  Ic  1  a . 
IVALUATION    Of    UNIVERSAL    FLZE    iETTER.     XH    f 
(HAND    OPERATED; . 
Jaly    62.     nP.     illui.      ,Proj.     no.     FA       ..o2) 

Lnclassi'led    report 

DESCRIPTORS:        •Fuie     setters,     Fuies,     K  )  r t a r 
f uias . 


AU-.  «>i    4^7  1)1  V  .        22 

(,T  1  bTW    KU       iTl    pr  I  .  r    |1  .  10 

Mcasjrfrafnl      -)VNir--ns,      Ir..      Sorwslk,     (,i-r, 

VlANTiM     UtTtlTUK     KUK     H  t  A  SI  K  t  MtST     Oh      tt.  I)     liHlUOt 

alHfc    TfcMFtKAriHt     HIbfc. 

Moathiy    pri>gre5>     ri-pt.     no.     13,     1-3'     July    o2. 

1  Aug  b^,        p.    H'pl.  no,  tK-7053) 

(Contract  S-ri-.'., 

Inrlassififd     fp.rt 

UtNCHlPTOKS:        •  E  1  ^  c  t  r  d  i  a  J  n  •■  I  1  r      f  i  p  ;  d  ?  .      'Ij- 
niif-rs,     •T'lap'-rature,     -nf'-tv,     nirf,     li'-f  orators, 
ri  d  z  a  r  J  s  ,     U  ■•  t  c  i'  t  i  ^  n  . 
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Ara,y     tngint-'-r     '<fji'afn     an<l     Ufv^-I'ipment     I  ab>., 
f  .1  r  t     Hi-  ;  V  I)  1  r  ,      V  i  . 

HKUlthDIM.S,      SYMPdSH'll    n',     UtTECTIOS     UF     INUEK- 
i.Ki   I   S[>    .iHJti'Ts,      MATtKIA.S     ASU     HHOPEHTILS, 

-.         MAH(  H     ■    .'  .   ,      HEID     AT     l,S.      AKMY     E\(,INEER 
KtbtAKtU     \\U    ilEVEH'PHtST    '.  AHOHATOHIES,     FURT 

rtt-'.  i:k.    vihi.isia, 

L.     5l^ph-n     E        tlK.irnin.         1962.     2%.  p.      inrl.      illus, 

t  abl  es  ,     r -•  f  s  . 

(Proj.    8F       -    ..-001-06) 

inclassififd     report 
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,..,.erground  t-xpi'isions,  Suclear 
Infrar'-il  photography.  Soils, 
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AU-  .  ■»9    ^h^  Oil.       22 

T . btW    RD        OTS     price    | '. bO 

Ins-,  itji'    of     Metals     and    Explosives     Heseirch, 

I.     o:        ta^,     Sa.l     Lake    (ity. 

I1..MZAT  :i-'N  IN  THE  SMO(  k  ISITIAIION  oF  DETONATION, 

bj  Alan  Hauer,  Kelvin  A   I'onk  dnd  Robert  T.  Keyes, 

15  aep  &«:,  t8p.  iacl.  illjs.  laile,  <"'"  refs. 

(Coniraci  AF  18(^03)100) 

Unlassifi'-J  report 

LtbCKlPTORS;   'Explosives,  •Detonation, 
ijas  ionization,  Plataa  ph.slcs.  Transport 
properties,  Penlolite,  Hotaling  nirror 
ai'ras.  Pressure,   lonliition,  Shock  waves. 

Co  n  d  J  c  I  I  on- t  1  ae   or  d  i  s  l  a  ii  c  h   lurves  aeasured 
by  bol^.  the  pira..e.  and  perpendirjlar  probe 
aethod,  in  receptors  of  the   arl  gap.  sPHF  plate 
and  plate  lapact  methods  of  jersitivil;  are 
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correlated  and  compared  with  ihe  pressure-time 
^or  distance)  curves  obtained  by  the  aquariua 
■ethod.   Results  indicate  that  detonation  1» 
initiated  by  a  Shockwave  only  upon  e s t abl i skaen t 
of  ^dilute)  plasma  conditions  in  the  shock  front. 
The  ionixation  wave  that  establishes  this  coin- 
cidence is  initiated  at  the  inert  barrier  or 
SPHF  plate  after  a  time  following  transaisilon 
of  the  shock  into  the  receptor.   After  foraition, 
requiring  a  finite  tiae.  the  ioniiation  wave 
builds  up  in  intensity  at  the  SPHF  plate,  flashes 
forward  into  the  receptor  charge  and  apparently 
triggers  detonation  (at  the  instant  of  arrival 
of  a  critical  level  of  ionization)  at  the  shock 
front.   Therefore,  the  pressure  in  the  shock 
front,  while  an  important  factor  in  the  shock 
initiation  of  detonation,  may  not  be  the  only, 
or  even  the  most  important  one;  strong  ioni2ation 
■«>  also  be  an  essential  factor.   Shock  initia- 
tion of  detonation  appears  to  require  the  devel- 
opaent  of  a  strongly  ioniied  reaction  shock. 
Author; 
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AD-28''    932  Div.       23,     16 

(TISTB/MD)    OTS    price    ♦l.bO 

traed    Korcei-NRC    Vlilon    Coaaittee,    Wathlnglon, 

FEASIBILITY    OF    DESCRIBING    VISUAL   DEMANDS    OF 
IILITARY    JOBS, 

ed.    by    Victor    Fields.       Oct    62,    lOp. 
'Contract    Nonr-230005. 

Uncltiilfled    report 

DESCRIPTORS:       'Visual    acuity,     'Job    analyiia. 
Color    vision.     Standards.    Dark    adaptation. 
Military    personnel,     Officer    personnel,    Feaal- 
billty    studies.    Space    perception,    MllUtry 
requ  ireaent  a .  | 

Tke   allltary    services    recognlie    the    need    to 
deteraine    the    visual    deaands    of    allitary    Jobs 
•r    billets.       Thli    need    it    not    being    aet    ade- 
^■aielT    al    the    present    tlae.       Appealing    to 
Tlslon    experti    for    advice    on    the    letting    of 
Tlsual    itandardi    In    the    allltary    lervlcei    If 
■seless    without     Inforaatlon    about    the    purpotei 
for    which    the    standards    are    needed,    the    policies 
tf    the    respecllve    agencies    with    regard    to 
relireaenl.     retention,     and    aislgnaent    of    perion- 
lel.    and    the    aaxlaua    visual    deaandi    placed    upon 
Iscuabents    of    specific    jobs    or    faallles    of    jobs. 
It    is    recoaaended    that    a    new    working    group    be 
established    to    define    and    evaluate    objective 
aethodologles    which    would    be    appropjriale    to 
tie   Armed    Forces     in    delineating    visual    deaandi 
U    the    perforaance    of    allitary    jobs.       (Author) 
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fc;70th  Aerospace  Medical  Research  Labs.,  Aero- 
ipace  Medical  Div..  Mr Igh t-Pa t t er son  Air  Force 
Base,    Ohio. 

SOME    MOTION    CHARACTERISTICS    OF    TETHERED    FREE- 
FLOATING   HORKERS, 

by    Edward    J.    Schlel,     Paul    L.    Vergaaini    and 
John    C.     Siaons.       Oct    62.     12p.     incl.     illus.     k    rets. 

>AMRL    aeao.     P- 1 3 ) 

Unclassified  report 

DESCRIPTORS:   •Aviation  personnel,  •Man, 
•Meightlessness,  Motion.  Rotation,  Configura- 
tion, Coalrol,  Maintenance  personnel.  Space 
flight.  Spaceships. 

Tke  freedoa  of  aoveaenl  of  a  f ree-f 1 oa t  Infl  and 


weightless  operator  who  is  tethered  to  a  space- 
craft is  described.   The  intent  is  to  deteraine 
in  what  aanner  a  lifeliive  Hails  his  six  degrees 
of  BOtion  freedoa  and  if  liaiiatlons  do  exist  to 
suggest  scheaes  by  which  aan  can  be  tethered  with 
aininua  restrictions.   The  operator's  aotion  be- 
havior as  he  soars  along  a  tether  stretched  be- 
tween two  weightless  masses  is  also  described. 
Orbital  aotions  of  the  two  bodies,  tether  physi- 
cal characteristics  and  harness  attachaents  on 
the  operator  are  not  considered.   (Author) 


AD-288  167      Div.   23 
(TISTB/SAT)  OTS  price  $1.60 

Ohio  State  U. .  Columbus. 

ADMINISTRATIVE  PRACTICES  IN  UNIVERSITY 
DEPARTMENTS.  ^^  ,    ,„ 

by  Eugene  Haas  and  Linda  Collen.   30  Aug  62, 

l^p. 

(Contract  AF  A9(638)447) 

(AFOSR  2985)  Unclassified  report 

Paper  presented  at  the  annual  meeting  of  the 
American  Sociological  Association.  Washington. 
D.  C. ,  August  30,  1962. 

DESCRIPTORS:   •Education,  Research  program 
administration.  Universities.    » 
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price  $2.60 


Huaan  Resources  Research  Office,  Washington.  D.  C, 
APPLICATION  OF  A  METHOD  OF  EVALUATING  TRAINING. 
Research  aeao.  . 

by  John  A.  Cox.   Nov  62,  17p.  incl.  illui.  1  ref. 
(Contract  DA  U-188-AR0-2) 

Unclaiiified  report 

DESCRIPTORS:   •Trainlag  devicei,  "Teaching 
■achinei.  Test  aethodi.  Coiti,  Teit  equipaeat. 
Training,  Personnel,  Operations  reiearch. 
Analysis,  Effectiveness. 
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(TISTB/CCH)  OTS  price  $16.00 

Aaerican  Foundation  for  the  Blind,  New  York. 

PROCEEDINGS  OF  THE  MOBILITY  RESEARCH  CONFERENCE. 
WASHINGTON.  D.  C.  SEPTEMBER  25,  1 961  AND  MASSA- 
CHUSETTS INSTITUTE  OF  TECHNOLOGY.  OCTOBER  11-13. 

ed.  by  Jaaes  W.  Linsner.   May  62,  239p. 

Unclassified  report 

DESCRIPTORS:   "Conferences,  •Adjustaent  (Psy- 
chology), Attitudes.  Sensory  perception.  Visual 
thresholds.  Auditory  perception.  Blindness. 
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4U-.  ■>■'     ^^  D     V. 

riSTB    SAT)     OTS    p r i r e    $3.60 

Hitman     H^sourccj     Hpsear:?!     office,     Geor')--     l•^^1l"j- 

tun  I   ,  Wiihington.  D   ' 
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DESfRIPTOHS:    •  K  , .)  d  r  .   '(ji.r  •  h  .  j  •■  •  s  ,   Military 
p<'rsonn>'l.   KiJjr  detection,   Trdinir.  j, 
^ I wu  .  ^  t  1 o  n  . 
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■'vfien    Oevelopnent    Torp.,     ^iintii    »loii'-» 
DKSION     EDirATION      IN     ISPISTXi, 
by    alarren    J.     Pelton.        '     Auj    ■."',     "     p.     Incl. 
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bpheres.     Molecules,     Polarization,     Electro- 
■tgnetic     waves.     Theory,     Mathematical     analysis, 
Sciltering.  ■ 

FqMitioni    arrived    at     allow    quantitative    use    of 
tie    phenomenon    of    depolarization    of     nonspherlcal 
pirtirles    and,     ultimately,      information     on    the 
Hipe    of     nonspherlcal     particles     and     rigid 
loirrules      in     resting     and     streaming     solutions. 
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'•I'lrch     rept., 

:i       .     s.     loahes,     '.     i.     '.allagher,     and    M.     A. 
TM..         .fulv     ■-■■,      "'^p.      tnrl.      illus.     table, 
r-'i  .  Kept  .      -0.     A  •  I   i;  :      ■   .-_'5• 

!^rIasslfled     report 

DES<"  ^  '  n'OHS  :       'Plasma    ph>slcs,     'Magnetic 
fie",  ds,     'Magnetic     pinch. 

entitled    Horaae 

tructed.        An 


(/  axis   and  the  cusp 
Measurements  with 
pes  show  that 


•ij'e'i'   probes  and  light  pipes  show  that  a 
-;i'..r'g-'e  In  the  magnetic  field,  accompanied 
:•  an  irrrease  in  light  Intensity,  started  at 

t...        ._-...... -    r        .k.-         _1 .k._V...v        r>  w,   A        una 


made 


'•  *  -    peripi-ery     of     the    plasma    chamber    and    was 
prcpijHted     inward    at     two    velocities     to    the 
t''^rH.     axis.       Detailed    measurements    were 

iTngn^tl'-     field    configuration.        These 
e    tnat_     at     t^-e    time    the    second    wave 

at     t  ••  e    axis,     the    mirror    field    had    been 

r;^    ►•xt--'.     S'-parated     from    the    cusp    field 

niiist;^     fTirrcir     fi>-ld     existed     throughout 
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the  central  region,  while  mostly  cusp  field 
existed  in  the  outer  region.   The  intensity  of 
the  field  at  this  time  in  the  central  region 
indicates  that  the  cusp  field  was  compressing 
the  plasma  and  mirror  field  so  that  the  Intensi- 
ties of  the  mirror  field  in  this  region  were 
even  larger  than  the  maximum  Intensity  of  the 
applied  mirror  field.   (Author, 
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A    ROTATING    AERIAL    HACK- SCATTER    SOUNDER. 

Technical    note    no.    4    on    Equatorial     Study    of 

Irregularities     in    the    Ionosphere, 

bv    R.     R.    Cieraesha.       10    Aug    (-2,    lip.     illus. 

(Contract    AK    '1 (052;421 ; 

(AKCRL  ^-2-90"})  Unclassified  report 

DESCRIPTORS!   *Radlo  waves,  •Ionosphere, 
•Antennas,  "Plan  position  indicators,  •Elec- 
tronic recording  systems,  •Electromagnetic 
wave  reflections.  Display  systems.  Servo 
systems.  Reflection,  Antenna  radiation  pat- 
terns, Measurement,  Scattering,  Electronic 
switches.  Programming,  Polarization. 

A  description  is  given  of  a  back-scatter  sounder 
designed  to  investigate  echoes  scattered  from  F 
region  irregularities  associated  with  equatorial 
spread  K.   Topics  of  special  interest  aret   (1; 
general  design  considerations;  (2'  aerial  control 


unit; 
men  t  ; 
pattern, 


(4 


sounder,  display,  and  recording  equip- 
program  unit;  and  (5'  aerial  radiation 
(Author) 
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Tethnische  Hochschule.  Hanover  ^Germany;. 
SELK-INTEIiACTlUN  OF  LONGITL'DINAL  PLASMA  OSCIL- 
LATIONS WITH  GENERATION  OF  ELECTROMAGNETIC 
RADIATION.   APPLICATION  TO  THE  NARROW-BAND 
RADIO  BIKSTS  OF  THE  SUN. 

Technical  note  no.  2    on  The  Electro-Magnetic 
Irradiation  by  Longitudinal  Plasraa-Osciliations 
within  a  Medium  that  is  Neither  Affected  by  an 
External  Magnetic  Field  Nor  by  Flows  of  the 
Plasma  as  a  Whole, 

by  li.  W.  Larenz.   1  Julv  t2,     '  2^ .     incl.  illus. 
^Contract  AF  c'vC^CIcl, 
^AFCUL  I- 2-"?:"]  Unclassified  report 

Presented  at  the  Symposium  on  Electromagnetic 
Theory  and  Antennas,  June  19t2,  Copenhagen. 

DESCRIPTORS:   •Plasma  physics.  Electric  fields, 
Magnetic  fields.  Electromagnetic  waves.  Plasma 
oscillations,  Extraterrestrial  radio  waves. 
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THE    ENVELOPE    OF    RANDOM    VIRRA 
DABPED    NONLINEAR    OSCILIJ^TOK, 
by    Stephen    H.    Crandall.       Oct    -:,     :< 
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report 


DESfRIfTORS:   •Oie  1  1  lat  Ion  ,  'Nonlinear  jvjtenij, 
•Daaptng,  •Statlitlcal  analvils,  'D  1  f f  -  r* n t  I i ; 
equationi,  'Nave  characteristics. 

There  are  seTeral  aayt  In  which  the  envelope  of 
the  itatlonary  rindoa  retponse  of  a  llghtly- 
daaped  oiclllator  can  be  c h a ra c t er  1 1 ed .   Tho 
eharaeterliatloni  which  lead  to  the  sane  first- 
order  probability  diitributlonj  for  »yst»as  with 
con«erYatl»e  nonlinear  reitorlng  forces  are 
described.   In  luch  irsteas  the  envelope  dts- 
tributtoni  are  in  general  different  from  t h e 
dlatributiont  of  peak  amplitudes.   The  Duffinj 
lyttea  it  uted  to  llluttrate  theie  genera!  re- 
tultt.   For  the  tpecial  case  of  a  i<aussian  oscil- 
lator an  envelope  characterization  Is  given  h. 
Rice.   It  it  thown  that  in  this  case  the  abov^ 
envelope  characterization  has  the  sane  flrst- 
order  d  i « t  r  Ibut  i'on  at  that  given  by  Rice,  hut 
that  the  leeond-order  probabllitv  distributions 
are,  in  general,  different.    Author 
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2p.         Rept.     no.    TDR-69  (  2260-23  )  T.N-1 

(Coairact    AF    0^(695)69) 
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A  SURVEY  OF  THE  TIIEOItlES  1  NDEHLYING  THE 

MEASUREMENT  OF  PLASMA  PARAMETERS. 

by  Theodore  J.  Morin,  Jr.  and  Giovanni  Lanza. 

5  Juae  62,  33p.  incl.  illut.  ^Scientific  rept. 

ao.  1  ) 

^Contracts  AF  19(b04)8462,  AF  49(638J5i5  and 

AF  19(604)7358)' 

lAFCRL  62-502)  Unclassified  report 

DESCRIPTORS:   "Plasaa  physics,  • 1 n s t rumen t at i . 
•Interf eroaeters.  'Poien t i omet e r s .  "Plasma 
oscillations.  Density,  Temperature,  Microwave 
probes.  Measurement. 


Theories  supporting  various  methods  of  meas. 
the  Bore  important  characteristics  of  a  pi i^ 
are  surveyed.  It  is  not  to  be  implied  that 
possible  methods  are  covered.  Microwave  ra. 
optical  radiation.  Stark  broadening,  and  oth 
methods  are  omitted.  Single  and  double  prob 
1.;  e  resonance,  and  visible  interfere  me trl 
T- a -.  J  remen  t  s  are  described.  It  is  concluded 
that  as  techniques  become  more  refined  the 
direction  plasma  diagnostics  takes  will  be  t 
ward  the  more  passive  type  optical  measurt-me 
(Author) 
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The     nai".     results     ir-     Sj-nnnriz-d     of     the     in.  <"5- 
tijatlon     of     so™»     prla-irv     e~isslon     processes 
such    as     the    ifterjlow    of     nitrogen     due     to     itomlc 
recombination     and     the     nltroj en-Inert     gas     nlx- 
tures     afterglow.         In     relation     to     the     problem    of 
broadening    of     sp'ctrsl      lin-s     .^v     the     statistical 
Ionic     field     the     hl;her     ter:ns     of     the     ^tark     ef- 
fect    Shift      for     the     first      hvlrogen     '<,^  l:nf  r      lines 
are    caicjlite;.  Ajthor 
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A  large  liquid  scintillation  detector  was 
developed  for  use  in  conjunction  with  a 
(herenkov  meson  telescope  to  investigate  the 
interact  ion  with  small  energy  transfer  of  high 
energy  rauons  with  heavy  nucleii.    The  detector 
IS  in  Ihf  form  of  a  cubic  plexiglass  box  and 
employs  decalin  activated   with  alpha-SPO  and 
p-terphenv  as  the  scintillating  material.   The 
electronic  equipment  associated  with  the  detec- 
tor was  assembled  and  tested.   An  energy  spectrum 
for  local  background  and  cosmic  radiation  was 
determined.     Author, 
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tions, Deformation. 

Two-dimensional  equations  of  c ou p 1 e^s t re s s 
theory  for  an  isotropic,  elastic  medium  are 
derived.   The  components  of  stress  and  couple- 
stress  are  then  expressed  in  terns  of  the  Airy 
stress  function  and  another  stress  function 
which  accounts  for  the  couple  stresses.   After 
a  transformation  to  polar  coordinates,  the 
stress  distributions  are  found  for  a  circular 
hole  in  various  t wo-d inens iona 1  fields  of  stress, 
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An  exploratory  study  of  a  device  for  confinement 
of  a  plasma  by  a  periodic  magnetic  field  is 
undertaken.   The  periodic  confining  force  is 
produced  by  the  motion  of  ionized  gas  through  a 
magnetic  field  possessing  gradients  in  the 
direction  of  the  flow.   This  geometry  has  been 
called  a  ''Magnetic  Pipe.'"   Requirements  to 
be  met  by  the  magnetic  field  and  the  gas  prop- 
erties are  developed  by  order  of  magnitude 
considerations.   An  experimental  version  of  the 
magnetic  pipe  is  constructed  and  mounted  on  the 
downstream  end  of  a  shock  tube.   Application  of 
the  containment  requirements  to  this  device 
indicate  that  total  confinement  is  not  to  be 
expected.   However,  a  reduction  in  the  plasma 
density  near  the  walls  of  the  pipe  is  predicted. 
The  heat  transfer  to  fine  wires  placed  in  this 
region  is  seen  to  decrease  sharply  upon  the 
application  of  the  magnetic  field.   The  effects 
of  the  moving  plasma  on  the  magnetic  fiel,*  is 
monitored  with  search  coils  placed  in  the  flow. 
These  search  coil  measurements  indicate  that 
the  magnetic  field  and  the  moving  plasma  are 
coupling  in  the  manner  expected.   It  is  concluded 
that  the  predicted  density  decrease  is  observed. 
Modification  of  the  existing  equipment  and 
further  studies  are  suggested.    'Author) 
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relative  change  in  a  magnetic  field  of  the  elec- 
trical resistivity  of  InSb.   The  relative  change 
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of  the  magnetic  field  at  four  different  temper- 
atures.  Six  different  field  values  were  used 
ranging  from  about  1000  to  "CCC    gauss.   The 
relative  change  measurements  on  Mg2Sn  were 
carried  out  only  at  PCCO  gauss.   The  thermal 
conductivity  of  In.Sb  was  measured  in  the  temper- 
ature range  of  3CP  to  5"5  K  using  a  series 
comparison  method.   The  thermal  conductivity  of 
an  n-type  single  crystal  sample  of  Mg2Sn  was 
measured  at  three  different  temperatures  between 
,1^  and  571  K.   The  thermal  conductivity  of  both 
Mg2Sn  and  InSb  decreased  with  an  increase  in 
temperature.   (Author) 
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Syracuse  l.  Research  Inst.,  N.  V. 
THE  SAMPLING  OP  AEROSOLS  IN  A  TlRBlLi^NT  AIR 
PLOW. 

h  1  n  a  1  rept., 

hv  \  .     G  oldschnidt.   ''  Sep  oZ ,     6"p.  illus. 
'  a  h  1  e  s  ,  .:  '•  r  e  f  s  . 
Grant  no.  DA-CML-1?-"  ?-' "-G-2^" 

I  n  c  1  a  s  s  1  f  1  e  d  r  e  p  o  r  • 

DESCRIPTORS:   'Aerosols,  Aerosol  generators. 
Wind  tunnels,  Atomizntion.  Sprnys.  Impingers, 
Cloud  chambers,  Heasuremen'.  Sampling. 

The  use  of  a  hot  wire  anemomeier  to  measure  local 
mean  aerosol  concentration  in  turbulent  flows,  as 
well  as  stream  turbulence,  was  analyzed.   Test 
results  show  the  reliability  of  the  instrument. 
Side  effects  and  considerations  such  as  impaction 
coefficient,  coincidence  of  impaction,  sizing  of 
1  1  g  u  1  d  droplets,  selection  u  f  a  e  r  f.  s  o  1  generator, 
thermal  forces  un  the  aerosol  and  methods  used 
for  ca'.ibrntii.n  are  discussed. 


A  1 1  - :  ^  •^  J  -'  ■■       Div.   ?^ 
IISTM  HIIK    CIS  price  32. "5 

Aeroelastic  and  Structures  liesearch  Lab.,  Mass. 
Inst,  of  Tech.,  Cambridge. 

STRESS  WAVE  PROPAGATION  AND  SPALLATION  IN  INI- 
AXIAL  STRA  IN. 

Pinal  rept..  Mar  5'^-Mar  '-2    on  Nuclear  Weapon 
Effects  on  Space  Vehicles, 

hv  Walter  Herrmann,  Eranett  A.  IVitraer  and  others. 
Sep  -2,  125p.  incl.  illus.  tables,  /.'  refs. 
■Contract  AF  :' 3  >  1 '^ ,  '  :■" ''   Proj.  -' QQ'  , 
AS!)  Till!  .  C-TOQ         Cnc  1  a  s  s  i  f  i  ed  report 

nFSCKIPTORS:   'Applied  mechanics,  "Wave  trans- 
mission, 'Stresses,  Propagation,  Solids,  Dy- 
namics, Equations  of  state.  Aluminium  alloys, 
Copper,  Fracture  (Mechanics,,  Metal  plates, 
Impact  shock,  Theory,  Mathematical  analysis, 
St  ructures. 

A  discussion  of  the  analytical  methods  of  pre- 
dicting uniaxial  stress  wave  propagation  and 
spall  as  a  result  of  uniformly  distributed  in- 
tense impulsive  loading  is  given.   For  the  ma- 
terials for  which  data  currently  exists,  no 
strain-rate  effects  are  observed  on  yield  \i.e. 
two  aluminum  alloys   and  the  strain-rate  effect 
on  the  fracture  threshold  is  found  to  be  small 

copper  .   For  such  materials  a  detailed  anolyti- 
cal  treatment  is  possible,  once  the  constants 
associated  with  the  constitutive  equation  and 
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n  rHERMuUYNAmC    DESCRIPTIONS. 

by  H.  L.  Brode  and  A.  V. .  Smith.  No*  6^,  9p. 
incl.  niut.  .;  ref$.  'Hemo.  no.  RII-3?61-PR) 
;CoBtract    AK    .;  >(t.38)  Vi^C',    ProJ.    RAVD' 

-f  Unc I as( i f  1  ed    report 

DCSCRIPTORSi   "Solids.  'Coapr et 1 1  b 1 e  flow. 
■Theraod VB ami cs ,  'High  temperature  research 
•Srreisea,  •Rock,  Pressure. 

Although  solidi  brhav  elastlcal 
stress  levels,  aad  exhibit  c ump ; 
and  plastic  behavior  at  higher  s 
«hen  srrestes  in  the  megabar  ran 
It  is  generally  more  meaBiagful 
tensor  descriptions  and  turn  to 
fluid  dyaaaic  detc r i pt i nn 1 .   At 
ftresi  levels  the  response  of  an 
be  viewed  as  characteristic  of  a 
fluid.   Some  empirical  informati 
i  ~.     ■  *^  r'    regions  of  stress  of  s  ( •■ 
•  Tiegabars  from  high  ••xpl')v;v'- 
mrntj.   Static  comp '•".':   -  ■'.  >  ■   1 
guides  at  1  owe  r  s  t  r  •  s  s  •■  ^  ,  « >-  :  .  .• 
••  ve  1  s  one  finds  the  p  '  p  •■'•:••  s 
i»>*ll  determined  by  af>~.   ^  '\  ■'.-'.  s 
Thomas-Di  rac  temperat  u  r  •■-'•■  p."-  <• 
retical  calculations,  ni-riii 
provided  the  thermodynamic  prope 
atomic  elements.   The  properties 
mixtures  as  occur  in  natural  t,  i- 
constructed  from  suitable  comiin 
elementary  results.   Successf^ 
of  such  results  for  calculations 
response  under  high  impulse  load 
of  applications.   One  particular 
bisalt)  ii  illustrated.   (Author 
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A>>r()  space     Corp.,     tl     Segundo.     <alif. 

A     SIMPLUItb     THEORY     Of     M  Ai,St.  :  ulO  D  m  ;   1  N  A  M  1  ^ 

ISOTROPIC    TURBLLENCE. 

by    R.    Betchov.     n    Oct    62,    ^Op.     incl.     illus, 

11    refs.     (Rept.    no.    TDB-1 69(3230-U)T«-1  ) 

(Contract    AF    0^(695)169) 

(S.S[--::,K    62-121)  Ubc  .  IV  s  .  f  ;  ,.,,     r-port 

OES(   HIPrOHS:         "U      J".  ->»    .  r      IvniTi;      5,      •  '  li  . 

flow,     Motion.     Lr.  r.-gj,     Liifferenii,      >;ua-: 
liinetic    theory.    Deterioration.     '•,     r'ic>s, 
Magnetic    eff-r-s.    f    ^  \/  ••  r  •  \  „  n  . 

The     simplest     case     .j  f     'urbulent     motion     in     a 
ductive     fluid     IS     studied.       The     t  u  r  bu  ;  »■  n -- ••     1 
suTi.-i     incompressible.     Isotropic,     homogene;, 
•    invariant     and     free    of    four'h-orfl>'r    • 
The    emphasis     is    placed    on    certair 
•>f    the    correlation     functions    such     as 
"ijnetic    energy,     voriicitv,      ■••        ir 
-      )f    nonlinear    ordinary    diffr-r'ii 
IS    derived    which    governs     •  1  ■  s  .-     11 'g 
quantities.     Several     r»<M?     nr»-     <.     :  \  ■■  1'.    n., --r 
illustrating    the    dec,,      ,r       riiin,rN     'urtu!>' 
the    buildup    of    magm-i.     .--r;.     :  \      ,       .".ir 
nonlinear    process,     the    t, ..iidup       f    kin>-'ic 
as    well    as    the    destruction    of    vortici'v    by 
Lnrentx    forces.       In    order    to    handle    t-riain 
sipative    effects,     a    special     h  y  p     •  >•  ••  s  ;  >,     1.     1 
troduced    which    seens    to    promot"    m  a  '  1 .  ir  a  •  1  r  a 
i  .  mp  ".  I  ci  t  y .        In    particular,     i'      .ads     ■"     .     .s 
:--a-     law    very    similar    to    •  1  .■    .',>■<   ,,     .,,»«    of 
ordinary     turbulence.        ^Author; 
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V,  IN  ,  nAiiNKT  u:   K  :k;.i)5  . 

.,  ,   H.irhov  and  A.  h.  l-u.is.    ."  b'-p  t^^.  ».p. 
,,.,   il'.js.  •'  r-fs.     li.-pt.  no.  TUH-16<^(3153) 

.tact  AK  04(695)169) 
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;n.:jctan-r,   Instrii-ieniatiun,   H'-asureraenl,   fc  leC- 
'.  r  1  c  a  !  p  r  o  p  f  r  t  i  •■  i  ,  I   n  t  j  r  t  i  v  1  t  y  .  Velocity, 
'-as*  .s  . 
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r  r    f   1  n  s  t  '  J  ,.,  •■  T  I  1   |.-si;n.-d  I',  prope  I  h  >■ 

s  n  e  e  t  during  r  •  -  •■  -i  t  .  .   -  r  ..  n  y  o  I  r^  e  r  p  '.  a  s  m  a 
re  described.   T  •!  e  ;  nslruments  produce  mag- 
flelds  and  respond  ti  the  currents   induced 
plasma  as  it  cuts  through  the  magnetic 
The  set  of  instruments  can  measure:   an 
ed  value  of  the  product  of  conductivity 
velocity,  a  profil'-  of  the  same  product, 
cai  flow  direction,  an  averaged  flo^^ 
ty,  and  certain  turbulent  fluctuations, 
r  instrument,   now  b>'ing  developed,  will 
•  •  an  average  value  of  the  electron  — neutral 
ion  frequency.   Flight  instruments  and 
tory  instruments  are  briefly  described, 
ation  procedures  are  outlined.     Author] 
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f .  .•  ;  d  s  ,      Special      functions,     Muid     flow.     Para- 
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descr: PTORS : 
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DISCHARGE. 

p-  June  62,  4p .  (AID  rept.  no.  62-8«;  Trans. 
from  Vorotnikova,  M.  I.   Effect  of  the  heat- 
emission  rate  in  an  underwater  electric  explo- 
sion on  the  distribution  of  the  explosion 
energy.   Zhurnal  prikladnoy  raelthaniki  i  tekhni- 
chesKoy  fiziki,  no.  2,  pp.  ''0--;-2.  "962) 

Unclassified  report 
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Inderwater. 


'Energy,  "Spark  ignition, 
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UTS  price  | ',  .  "  0 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  Air  Force  Base,  Ohio. 

A  DEVICE  FOR  MEASLRING  GRAVITATIONAL  FORCE, 

by  V  .  V  .  K  0  c  h  e  g  u  r  a  .    1  •'  July  t.  2  .  pp.   ,  T  r  a  n  s  .  no. 

V'1\}-11-l^-"l2    from  Soviet  Patent  No.  •  ,- ,- 1;  1  c 

, '_  :  -H    2t;  ,  1  '  Mar  t.,  } 

I'nclassified  report 

DESCRIPTORS:   "Gravity,  •Measurement,  Instru- 
mentation, Gravimetric  analysis. 


AD-2F8  '<?■      Div.   2S 
^TISTP  JW;  OTS  price  J " . bO 

Foreign  Tech.  Div.,  Air  Force  Systems  Conmand, 
Wr i gh t-Pal t er son  Air  Force  Base,  Ohio. 
A  STLDY  OF  THE  LAWS  OF  MOTION  OF  AN  ATOMIZED 
STREAM  OF  LIQCID, 

by  A.  S.  Lyshevskiy.   1  Mar  e2,  "i^p.  (Trans,  no, 
FTD-TT-^"4  from  Izvestiya  Vysshikh  Uchebnykh 
Zavedeniy,  Energetika,  No.  6,  pp.  136-1/,/i,  1960, 

Unclassified  report 

DESCRIPTORS:   •Motion,  'Fluid  flow,  Liquids, 
Translations,  Radiation  effects. 


AD- 2,-''-"  '8^      Div.   2  3,  8 
vTlSTP  JW,  OTS  price  |1.10 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright-Patterson  Air  Force  Base,  Ohio. 
THE  COLLISION  INTEGRAL  OF  CHARGED  PARTICLES  IN 
A  MAGNETIC  FIELD, 

by  V.  M.  Yeleonskiy,  P.  S.  Zyryanov  and  V.  P. 
Silin.     1  May  c2,  ^p.  , Trans,  no.  FTD-TT-fc2- 
•;8  from  Fizika  nietallov  i  mela  1  lo  veden  i  ye  , 
vol.  :",  No.  D.  pp.  S*55-957.  T';*bl) 

Unclassified  report 


UESCHH'TuiiS: 
•  I  n  I  e  g  r  a  1  .s  . 


VI  1  d  n  e  I  i  L  f  1  ^-  .  d  b  ,  "Particles, 


AD- ^8-'   -8        Div. 
,TISTP  JW,  UTS  pi  ice  c 


(■oreign  Tech.  Div 


Air  Fc-rce  .Systems  Coramand, 


Wright-Patterson  Air  Force  Base,  Ohio. 
HEAT  TRANSFER  AND  HYDRAULIC  RESISTANCE  DURING 
HELICAL  FLOW  OF  A  FL>.;ID  IN  A  Tl'BE, 
by  M.  Kh.  Ibraglraov.  Ye.  V   Noiri;"ilov,  and  V.  ;, 
Subbotin.   -^    May  '--2.  ^p.  ^Trans.  no.  FTO-TT-b~- 
3-5  from  Tep  1  oen  e  r  get  i  k  a  ,  No.   ',  pp.  5"-t   ,  "96'!) 

Unclassified  report 


DESCIil  PTORS  :   'iieat  transfer.  "Fluid  flow. 
H  V  d  r  a  u  1  i  c  s  v  s  t  e  .71  s  ,  T  r  .'i  n  ?  1  a  t  i  0  n  s  ,  R  e  s  i  s  t  a  n  c  < 
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TISTP  JK   OTS  price  $'.60 

Koreign  Tech.  Diy.,  Air  Porce  Systras  Co««and. 
■  rlahl-Pitterion  Air  Korce  Base,  Uhi'j. 
COBPENSATION  OF  10'^  SHACE  CHAHGt  BY  fcltCTHuSb. 
by  V.  P.   Ignatenko  and  A   S   Hyasnikov. 
'  Hay  o2,  ' ^p .      .Trani.  no.     KTD-Tr-oi-Jl  '  from 
Radiotekhnilia  i  Eleklronina,  »o..  t .     No.    ., 
pp.  .  .84-2^  '2,  Woi  , 

I  n  r  1  i  s  s  1  f  1  f  d  r  ••  p  'J  r  '- 


DESCHIPTORS:    "PlaiBa  physics 
Electrotii.  Space  rharjfs. 


•  I  0  n  1  I  a  t  1  0  n  , 


AD-.  ■'i      •  ■■  Ui  V.   23.  9 

,  TI  bTH  *H   UTS  price  $  i  .  ■""> 

Institute  of  Aerophysics,   '  .   of  Tor  unto   f  ins'li 

IV  VESTK.ATIUNS  OF  AEHOD  V  S  A  Ml  C  ALL  i  r.ENKHATf.L) 

SOI'NU. 

Final     technical     rept., 

by    H.     S.     Hibner.        Jan    '<■.     'p.     'ITIA     r^pt.     no.     S1) 

Contract    AK    i.91,  t338  ,  2^  < 

AFOSH     Z'^A,  InclassifieJ     r  r- p  o  r  • 


DESCHIPTOHS:        "Sound. 
•Jet     plane    noise. 


•Sol  s  e , 


'  A  >•  r  o  a  V  ••  ,1  m  1  r  s  , 


AD 


-,JM    TCG 


D  iv.        25 
OTS    price    $  ^. . 


^jO 


Raytheon    Co..     Nalthaa.     Man. 

MILL'HE    MECHANISMS     IS     (-tHKUKLtl    IKIi       A  SU     NuM    :S(-\H 
DI  ELE(   TRKS 

by     G .     Kuppercht.     H.     Miater       and     J.     >.     Nauyh. 
July     '12.     i8p.     lacl.     illui.  refi.        lehnicil 

note    no.     't     Rept.     no.     S-.,-  2 

Contract    AF     3C    '.:2    2'-    '8 

«VD(      TDK     ^2-.;:^  'nclaislfled     re,.or'. 

I)tS(  K  1  PTORS:        'Ui  electrics        •  !■  e  r  r  o  e  1  e  r  •  .- ;  c 
■ateriali.     'Single    cryitali       *^trori':jn 
coapounds       'Tltanates       Klectriril        ondu     -.in     e. 
Dielectric    propertiei       Flasiiit  »        f'i»"zoele- 
trlc     effect       Microwave     iperiroicop'.        i   h^ai-il 
iBpuritiei       Iron       Micro  wave     sper-ros'-op- 
(r>stals.     Growth       Pre  pa  ration       ^  a  ]  '.  \it  e       Me- 
chanic! Klectriral     properties. 

The     electrical     conductivli,     of     -^rM'       was 
■  easured    by    dc    and    alcrowave    terhniques.        t'ure 
doped       and    oxygen    deficient     na t e r i a !     wd s 
studied    and    the    tewperature    dependence    of     t  h  <■ 
condurtlvlty    was    ob«erved.        Activation     enerjies 
in    the    pure    aateriali    and    wobllities     in     the 
oxygen    deficient    ■■teriali    were    neaiured.        i' :  f - 
liwinarv     studies    of    the    breakdown     voltajes     in 
pure    srTiO'     showed    bulk    breakdown     (trenjths    of 

to    the    •■  t  h    power    »/cai.       The    t  empe  r  i  t  u  r  •■ 
dependence    of    the    electros "riti-e    cons'i-'     t 
iub  was     itudied     in     the    p•rd^'lectrl'■     •emp>'r'- 

'ure     r^^;je    for    pare    sinjie    cr-stal     >r     i 
Viine^'.  :ng    procedures     «er>-    developed     for     the 
1 1 ra  :  n- r e  1  : e f    of     flawe     fusion     j-own    irliOj 
bou'.  es.  Author 
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■iiil     i.c'iiical     r»-pt.,     '     Jjn--       1-11    Nay    62    on 

-('•i-ir     T     I  r.     G'-nf-ral     Physic  <. 

t>y  1  .       lallaia    and     li       L.     n  i  [  :  i^ai  .        Aug    62. 

"     p  ■<  1  !  i  J  s  .  r  ■•  f  4  . 

rontf.»cl    AF    33  \  fjl  (j,  8,  7  i,     Proj.     ''11  2  J 
A^      62-^r;6)  UncUis  if  led    report 


[USIKiPT'irtS:         •M.iillallon     counters,      'tlectron 
roLint>'rs.      "Alpha     count'-rs.     'Solid     stale 
ply  sirs.      •Silicon,      "Proton     counters,     'Ganiwa 
count'-rs.      'H'-la     counters,     Seaiconductors, 
Lilhijti.      inrapsulatlon,     Dludi-s,      Ionization, 
!<ailiali)n     instruaents. 
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Space  Technology  Labs.,  Inc.,  Kedondo  Heaih, 

Calif. 

THE    ELECTRICAL    CONDUCTIVITY    OF    WEAKLY     I(AI/LU 

GASES. 

by  Paul  Molnud.   Oct  b2,  2Sp.  incl.  tables, 

19  refs.   IKept.  no.  61  2C-J75''-Rl'-00C 

(Contract  AF  0^(69^)1) 

(BSD    TOR    c2-32^)  Unclassified     r  e  ;, ,   r  t 

DESCRIPTORS:        •Ionization.      •  h  . -•  c  t  r  o  m  a  g  r  e  t  i  i- 

■  i.e,.     Conductivit..      AIn      r,'tion,      Press  j  re. 

y  .  i  ini     physics,      I'ir'ii;       lilferentiji     e^jjtions, 

Electrical  properties,   .d  -s 
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1  n  r  1  .  table, 


Inclassified  report 

DFSIRTPTORS:   "Silicon  compounds.  Tarbides. 
•Single  crystals,  Manufacturing  methods, 
Crucibles,  Graphite.  Nitrogen,   Impurities, 
(ontrolled  atmospheres.  Resistance.  Semicon- 
ductors, Growth.  1 

Tie  resistivities  of  crystals  of  beta-SiC  grown 
during  this  quarter  increased  nearly  another 
order  of  magnitude  over  those  obtained  during 
ihe  last  report  period.   This  increase,  from 
ipproxima tely  .'  to  ■.«  ohm-cm.  accompanied 
progress  in  minimizing  the  sources  of  N  contami- 
iition  during  crystal  growth.   Routine  degassing 
of  graphite  crucibles  at  ;*■-  C  and  'C  to  the 
--ih  power  mm  Hg  within  the  crystal  grower  was 
jckieved.   Analyses  of  Si  stock  used  for  crystal 
jroBth  revealed  N  contents  as  high  as  <.  ■  ppm. 
Specially  purified  1 ow-N-co n t en t  Si'rod  was 
obtained,  and  a  vacuum  extraction  procedure  for 
reaoving  any  remaining  dissolved  N  was  developed. 
Inalyses  ofordinary  standard  tank  He  used  for 
■.he  crystal  growing  furnace  atmosphere  revealed 
\  contamination  as  high  as  "•  "   ppm.   Analyzed 
premium  grade  He  containing  less  that  '■  ^     ppm 
S  aa s  received  from  suppliers  and  a  new  bakeable 
jyrification  train  is  being  constructed  to 
iisure  a  N-free  furnace  atmosphere.     Author 
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Eternal  iona 1     A s I r o n a u t  i  r a  1     (ongress,     Merne 
Switzerland     . 

N    THh     yoTION     OK     A     BODY     Dl-     VAKIAIU.K    MASS    WITH 
nSSTANT     AM)     DFrUhASIM,     POWFH     CONSl-KPTION     IN 

»    :Hi.\  ITAT  lONAl      I   IKl.I),      PART     I  I  . 

M    I,.     I.     Crodzov  sk  y ,     \.     N.      Ivanov     and    V.     V. 

■  -n  s  r  e  v  .        ■'"■",     "  P .      i  I  !  u  s  .     "^     refs. 

Lnc 1  a  s  s  i  f  i  ed    report 

Syp,,.  nted     at     the    ''th     International     Astronautical 

Digress     at     Varna,     Bulgaria,     2''-2"i    Sep    "i'2. 

:j(-sin;f'Tiiu.s:        'Luided    missiles       Strategic, 
•Kot  ion,     •(.ravitv,      'Hocket     fuels,     'Ballistics. 
•■Hided    missile    trajectories. 
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UTA.  .  :i      I  iiHPdlAOb. 
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OESCHI  PTiiKS  ;         •  s  e  m  l  (  i>  n  d  u  r  t  n  r  s  ,      •Interraetal- 
lic    compounds,      •  \  :  :  >   <  i  .     Tellurides,     Selemdes 
Bismuth     allevs.     Anlimon)     alloys.     High     temper- 
ature    researrh,     H  y  d  r  o  •- I 'I  I  i  c     pressure,     Ah- 
j'Titinj,     Metalii'      crystals,     Gases,     Thermo- 
•■.  Ttiv'rk,     Therrai' dynamics,     Stability,     Ulsso- 
.dti   :ii        Hail     effect,     Electrical     properties. 


'"0    neR     .■  X  pe  r  1  tre  n  t  .1  i     t  e  c  h  n  1  i]  u  e  s     were     developed 
•  Uch    n:i'!e     It     puss  1  Lie     to     measure     electrical 
properties     at     r-levaled     te.mperatures     or     under 
»lgh     >■  wi  ros  t  a  t  1  '      pressures.         A     device     which     en- 
•b  1  f  s     t  f-  e     measurement     u  {     conductivity     o  '     Hall 
"instant      it      t  e  m  ,.  e  r  .i  I  u  r  e  s     above    oOO    L     was     SJi- 
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cessfully  developed.   Pressure  vessels  were  con- 
structed to  measure  resistivity  under  hydrosta- 
tic pressures  up  to  30,CK)C  atoms  and  tempera- 
tures above  IOC  C.   The  properties  of  Bi2Te3 
were  studied  as  a  function  of  pressure  and  al- 
loy composition.   For  the  alloy  study,  systems 
of  Bi2Te3-Sb2Te3  and  Bi 2Te3-Bi 2Se3  were  chosen 
so  that  systematic  substitution  at  different 
layers  of  the  Bi2Te3  structure  was  obtained. 
The  properties  observed  show  strong  correla- 
tion with  the  anisotropic  layer  structure  of 
this  system.   (Author) 
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Unclassified  report 

DESCHIPTORS:   "Plasma  physics,  "Wave  char- 
acteristics. Particles,  Motion,  Ionosphere, 
Fluid  flow.  Velocity,  Propagation. 


The  effect  of  particle  motion  or  plasma  'w 
on  waves  propagated  through  the  plasma  is 
ligated.   The  solar  wind  is  a  plasma  wind, 
there  appear  to  be  high  velocity  winds  in 
ionosphere  which  may  affect  wave  propagati 
or  through  the  ionosphere.   The  problem  al 
arises  in  connection  with  the  effect  of  ma 
moving  plasmas  on  radio  signals.   To  under 
this  situation,  plane  waves  propagating  in 
uniformly  flowing  plasma  are  investigated, 
this  study,  plane  waves  will  be  superimpos 
a  'homogeneously  flowing'  plasma  in  which 
the  particles  in  the  flow  are  executing  mo 
similar  to  those  of  the  single  particles  i 
first  order  orbit  theory.   Uniform  flow  is 
special  case  of  homogeneous  flow  in  which 
trie  balance  exists  so  that  all  particles 
with  the  same  velocity.   ^ Author) 
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oi-^jcs     at     t"-     :-it>-r:ac»-     of     tuo     roj-ter-rotiti-ig 
livers     of     plasma,       is     'valjat'd     as     a     means     for 
rapill.      "-ati-ij      i      -onfln-d     plasma.         An     exp^ri- 
n  -  n  t  a  ,      ;i  r  o  J  r  a  T     to     -  x  a  m  1  -i  •-     t  1  f     f  >■  a  s  1  ^l  1  1  i  t  ^     o  ! 
Sj'""!     a     si-nif     «aj     jni--rtaiif'".        Tie     two      i".  t'-ract- 
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71  0  •  1  1  -,     .  i  a     I  -  -     )  p  p  1  1  c  a  t  1  o  n     of      '     x     ''•     1  o  r  e  -^  t  z 
f  0  r  '-  »•  s  .         .  n  s  ii  f  a  r      is     t  n  -  i  r     1  o  n  g  I  t  j  d  1  n  a  1     r  o  1  1  i  - 
Slonal      ■,  >-loitl-s     are     ronr-rneil,      thes'     are 
prodj^'-d     In     tn-     coaxial     plasma     guns     *nicn     are 
dei^ri-^-d.         l-'is     t-cinlqje        rotational      s^ear 
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T  1  STH    .1  W       UTS    price    $1.10 


irjonne    Nationdi     l.at)..     l.eraont.     111. 
»Ai,StTI(:     MliMtNT    l)K     THh    l.AKHDA, 

&>     *,      kerndn,     I.      Siivey     and     others.  "■,     "p. 

In  classified     r>'porl 

Pre.^t■ntel!     dt      the     lQfi2     International     Conference 
on     Hijh     tner.jv     Physics     at     CtKS,     ..-     "     July     19t-2. 

IjtSl  K  1  PTUK  S  ;         •Mdjnetic     moments,      "Mesons. 
>  >  inp  o  s  1  a  ,      Po  i  d  r  1  z  a  t  1  o  n  ,      He  a  ms  . 
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rle.-.lix    ,Svsl''ms     111  v.,     Hendix    Corp..     Ann    Arbor, 

Ml     h  . 

PHOTO- lliS  l/ATIOS     E(;i   ILIHKIIM     IN     A    (tSIlM     V'APUH 

CLO'U. 

by    A.     (1.      kresse.  ■     Apr     '..        p.        HSC     rept.      no. 

3064'^  ;     KS-'  .  TN-'     ^  • 

JContrai  t     \¥    G4vt)94)2t 

In  classified     report 

Lit-.  S(  R  I  PTi<HS  :        'Ionization,     •  tiju  i  1  1  I;  r  a  I  o  r  s  , 
C  '■  s  1  u  m  ,     Clouds,     Vapors. 
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.T'.STP     .1*        UTS     price    $1.10 


He  t.  ret,     I,         Israel     . 

ASAl-iSlS    UK     tlilPTICALLY     PUlARISEU     LIGHT, 
ti*    D       Iteryraan.        Uec    b1  ,     5p.        Technical      .Scien- 
tific       Note     no.     1^  I 

It ract     AK    ■ ' (052)279) 
AMk.      ■  ^-'  ^-i  }  Unclassified     report 

..h.MKlPTuRS:        *light,      'Polarization.     Ellip- 
b  I  1  d  5 .     Analysis. 


sTP 


Div.       25.     15 
uTS     (iriie     $1.10 


t.ennd     '.         Ajstrid 
S     A     PUSS I!U  E     \ !-P I     RESONANCE. 
;.    A       i'.      Halachdndran     and    H.     Pietschraann. 
.  J  R  0     ■   .  ,      ..  p  .         Scientific     note     no.       O  J    . 
i  u  n  t  r  d  c  t     A  K     '■■..:•  •  I 

Unclassified    report 

:KSCRIPT0RS:        •Resonance,      •Pdrticles.      Applied 
aathenatics,     tijualions. 


\'J-,-  ■    ^  • :  Div.       2  5  | 

TISTP    .IW       OTS    price    $4.60 

•a^ sac husel t s     Inst,     of    Tech.,     Cambridge. 

AS     INVESTIGATION     OK     NE(,ATIVE     ION     PHOUCCTIUN. 

•aster's     thesis. 

■•    ,:ohn     Albert     Schira.     Jr.     and    Leo     t*arren 

^tockhdin.         June?:..,      J  5  p. 

unclassified     report 

jiiSiKlPTOKS:        'Ionization,     •leases,     Electrons, 
0.-1.  sitv.     Electrostatics,     Surfaces.     Theses. 


*D-2?'^    435  Div.       25 

T; STP    J  M       OTS    price    $1.10 


•'-"a    hmjineering    Experiment     Station.     Ames. 

■EAT    lAPACIT^     LA(.     IN     HtAV^     GASES. 

'  ;  n  a .  rept.. 

->  ^dm  Legvold  and  John  R.  Olson.   June  'j2, 

-Sh  Proj  .  no.  9751 ) 

AfUSK  ^''iL  ;  Inclassified  report 

OtsCKIPTORS:   "(jases.  "Relaxation  tine. 

E-qjations.  Heat  of  formation. 


AD-289  ^3t>      Div.   25 
(TISTP  JW)  OTS  price  $;.10 

Queen's  U.  ,  Belfast  (Gt.  Brit.). 

ELECTRON  COOLING  IN  THE  D  REGION, 

by  A.  Dalgarno  and  R.  J.  Moffett.   i'562,  8p. 

(Contract  AF  61 (052)131 ) 

vAFCRL  D2-b7'^)  Unclassified  report 

DESCRIPTORS:   •Cooling,  •Electron  bombardment, 
Radio  waves.  Energy. 


AD-28'^  -:.38  Div.   25 
(TISTP  JW)  OTS  price  $1.bC 

Institute  of  Malhenat i ca 1  Sciences,  New  York  U. , 

N.  Y. 

(No  title). 

Final  rept.,  1  Mar  58-28  Feb  62, 

by  Robert  H.  Kraichnan.   June  b2,  13P. 

(Contract  AF  ^h(d38)3^1.  Proj .  47501) 

iAFOSR  2779)  Unclassified  report 


DESCRIPTORS:   "Turbulence,  "Fluid  mechanics, 
notion.  Microscopy,  Particles,  Mathematical 
logic. 

AD-28Q  ^..^q      Div.   25 
TISTP  JW)  OTS  price  $1.10 

California  U..  Los  Angeles. 

FLUID  MOTION  AND  SOUND. 

Annual  summary  rept.,  1  May  bl-3C  Apr  fc2. 

by  Alan  Powell,  T.  J.  B.  Smith  and  others. 

July  t2,  op.  vRept.  no.  u2-3  8; 

.Contract  Nonr-233t;2,  Proj.  NR  062-29=1) 

Unclassified  report 

DESCRIPTORS:   *Fluid  flow,  "Sound,  Jets, 
Resonance,  Aerodynamics,  Motion. 
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;tISTP  ODN)  OTS  price  $3.60 

Allegany  Ballistics  Lab.,  Hercules  Powder  Co., 

Cumber  land,  Md. 

MEASUREMENT  OF  PARTICLE  SIZE  IN  A  GAS-PARTICLE 

FLOW  BY  AN  OPTICAL  TRANSMISSION  TEST. 

Final  rept . , 

by  Richard  A.  Dobbins.   Oct  b2,  33p.  incl.  illus. 

'2  refs.   (Rept.  no.  ABL,  X-84) 

^Contract  N0rd-16640) 

Unclassified  report 

DESCRIPTORS:   "Gases.  "Particles,  Optics, 
Transmission,  Exhaust  gases,  Errors,  Theory, 
Fuel  additives.  Scattering.  Rocket  motors. 
Metallic  compounds,  Oxides. 


An  experimental  method  of  deternln 
to-surface  mean  diameter,  D32,  in 
flow  is  described.   The  method  inv 
of  an  experimental  determination  o 
transmission  and  the  use  of  the  pr 
ence  of  the  average  scattering  coe 
D32.   An  error  analysis  was  perfor 
the  manner  in  which  errors  propaga 
reduction  process.   The  optical  de 
particles  produced  in  the  gas-part 
resulting  from  solid  propellant  ro 
using  metallic  fuel  additives  was 
strongly  with  particle  size.   The 
applied  to  experimental  data  recen 
and  the  provisional  results  betwee 
and  the  value  yielded  by  transmiss 
considered  very  encouraging.   I"*^ 
is  described  to  perform  traiismissi 
rocket  exhaust  gases  where  partlcl 
emitters  of  thermal  radiation  and 
tical  depth  of  the  particle  cloud 
V,  Author  ; 
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Aeroipice  Corp.,  Loj  Anjeles,  'alif. 

INVESTIGATION  OF  GAS  LASEKb. 

Seaiannual  technical  rept. 

by  T.  S.  Hartwick.   Sep  'Z 

i  ref«.   (Rapt.  »o.  TDR-'59(  2250-21  )TB-1  ) 

^Contract  AF  04(695/O).. 

(OCAS  TDR  '52-194)        Unciisiified  report 

DESCRIPTOBS  :   •Laier$,  •Gisei,  •Helijin,   'Si-on, 
GloM  dlicharaai.  Pre$iure.  l««ge  converter 
tubal,  lafrared  gas  analyien.  Diffraction. 

4  He-Ne  gaf  later  operating  at  '  .  '  "^    nirrons  aai 
coaitructed  aad  operated  luccejifully.   Th?  laj-r 
perforaatice  aa  i  itudled  expe  r  I  aen  t  a  1  1  y  .   Prepara- 
tloBi  were  aade  for  teitlnj  a  vliiblc  He-Ne 
later.   An  axperlaental  1  n v e  1 1  i  g a t l u n  of    a  novp: 
•  ethod  for  pu aping  the  laier  with  a  roM  cithoil" 
discharge  aai  Initiated.    .Author 
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Air  Force  Caabrldge  ReK-arch  Labi  ,  Bedford. 

Mat*  . 

THE  HYDROBAGNETIC  WAVE  Tl  BE :   THEOKETUAL 

INVESTIGATION  OF  iODE  STRirnRES, 

by  D.  J.  Decourcy,  Jr.  and  ■   H,  H r j ^ -    * j j  ^2, 

'  "ip  .     Incl.  lllul.  Tables.  "  ref».     Kepi.  no. 

AFCRL    62-55"; 

;ProJ.     56,'>3'/ 

tnclailifi'd     report 


DESCRIPTORS!       •lonoipherlc    Bod- 
phyilca,     •■agaet ohydr odyn a«i c s 
propagation,     'Electric     fields, 
Coaxial    cablet . 
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I nt t ruaent a t I  on  hat  been  designed  and  cons-ru 
»o  allow  experiaen'al  i n »e s • i g a r i on  of  ionos- 
pheric aotloni.   Thlt  device  Is  called  'hp  Hvdro- 
■agnetlc  «a»e  Tube.   The  principal  purpose  of 
thlt  report  It  to  theoretically  deternine  -hf 
basic  aodal  patterns  of  the  electric  and  aagne-ir- 
fieldt  under  operating  conditloni  and  'o  deter- 
alne  the  propagation  ch  a  r  ac  r  e  r  l  1 1  i  c  s  of  t  h  <■  s  e 
fleldi  ai  funetloni  of  the  static  aagnetic 
field,  the  lonliatlon  concentration,  and  the 
frequency  of  the  perturbing  source.   Brief 
outllnet  of  the  OTer-all  project  and  the  physical 
construction  of  the  Hyd r oaagne t 1 c  «»Te  Tube  are 
alto  Included .   (Author) 
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Keck,  W.  M. ,  Lab.  of  Engineering  Baterialt, 
Calif.  latl.  of  Tech.,  Patadena. 
THE  INFLCKNCE  OF  TEWERATURE  AND  PREFERRED 
ORIKNTATION  ON  HALL  COEFFICIENT  AND  RESISTIVITlf 
OF  PURE  TITANIUM, 

by  Loalt  C.  Roetch.   Nov  -.2,     ""p.  Incl.  illut. 
tablet ,  3  ref t . 
Contract  AF  49:b38;  ':U, 

Unclassified  report 

DESCRIPTORS:   •Tltanlua,  Low  teaperalure  re- 
search, Hall  affect.  Resistance,  Teaperature, 
Crytial  tiructure.  Single  crystals.  Theory, 
Tattt.  X-ray  diffraction  analyilt.  Photographic 
aaalyilt,  ■•lliaaat  1  c  a  1  analysis.  Electrical 
conductaace,  Test  equlpaent,  Cryostats, 
t r 1 ca  1  properties . 


E  1  ec- 


The  Hall  coefficient  It  found  to  depend  ttrongly 
OB  teaperature  and  cryttalUne  texture.   At  rooa 
teaperature  It  hat  a  value  of  -' 
alaut  eleventh  power  cu  a/couloi 


,8  X  I ?  to  the 
■  b  In  two  spec  1- 


sens, 

the  a 
f  a  ■■  t  0 
5  ;  a  t  t 

graph 
ob  I  e  r 
p  r  0  p  0 

■  0  s  I 
and  a 
d  >•  V  e  '. 
of  t  h 

■  h  1  c  ^ 
1  I  0  t  r 
c  0  n  n  e 
face 


■  her 
1  n  u  J 
r  s  In 
e  r  I  n  J 
1  c  an 
¥  e  d  d 
jed  I 
1  n  f  1  J 

ph  e  n 
oped 
e  cow 

r  e  p  : 
0  p  i  c 
c  t  1  0  n 
of  t  1 


e  a  i 

e  ;  e  V 

.-  :  u  d 

■  e  c 
1  so  t 
1  f  f  e 
h  a  t 
en  t  1 
o  «e  n 
i  n  t 
pone 
a  c  •■  i 
■  ed  1 

■  1  t 
t  an  1 


tne  third  It  equals  '.•  x     '        to 
Ih  power  cu  wcnulowb.    Several 
J  liipurltiei,  changes  In  the 
niin.  $iie  effects,  cryjtallo- 
py,  which  could  account  for  the 
nce$.  are  discussed  and  It  Is 
y stall  ojraphlc  orientation  Is  the 
Frow  the  weasured  data 


factor. 


ojica.  theory  of  the  Hall  effect 
case  of  single  crystals,  values 
g a  1  V  a n owa g n e t 1 c  tensor, 


of  ih ' 


iall  coefficient  of 


s 

he  scalar  Hk..  ^„^...v,.^..  .  -- 

alculated  and  discussed  In 
possible  wodel  of  the  Feral  sur- 
.Author, 


are 


AD-.  ■>  i 

t:  bin 


^5.. 
uDN 


Div. 
UTb  p  r 1  ( 


25 
I 


.60 


Hebrew 
KESEAKI  H 
Annja.   rept. 
6  V  ■(  .   Tabor. 

,  ref s. 
(Contract  AK 


Israel 
iiN     iifTICS 
no.      .  , 
•        Mar 


uF 


Stl  t(  Tl  VE 
Sep  •  -  1  • 
-,   '-P 


i  n 


SIHFACES. 
Mar  ' . , 

c  1  .  1  1  1  u  s  . 


table, 


bU(^>2J  2' 


AFCRL  h2-i045) 


nclasslfled  report 


DESIH  IPTOKS  ;   •ijptlci,  'Thin  fllas,  •Metal 
filas,  Nickel.  Keflectlon.  Structures,  Sur- 
faces. E  1  ec t r op  .  at  1  ng ,  Electroplating  solu- 
tions, Nickel  coapounds.  Zinc  coapounds,  Aa- 
aoniua  radicals,  Sulfides,  Sulfates,  Solar 
'nerjy,  Thiocyanates,  Uepoiits,  Matheaatlcal 
analysis,  Chealcal  analysis.  Absorption, 
E.ertrnpositlon. 

Tne  report  concerns  a  study  of  selective  black 
surfaces  suitable  for  solar  energy  absorbers  and 
llaited  prlaarlly  to  surfaces  produced  by  elec- 
tro-deposition froa  solutions  containing  Nl  and 
SU..  or  CNS  radicals.    It  presents  results 
obtained  and  includes  a  considerable  aaount  of 
general  experlaenta.  inforaatlon  in  the  fora  of 
appendices.     Author 
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Ohio  State  !..  Hesearch  Foundation,  Coluabut. 

THE  CUNDLCTANCE  AND  DIELECTRIC  CONSTANTS  OF 

SILVER  IODIDE,  SILVER  I ODO MEHCTR ATE  AND  CUPROUS 

lODOMEHCURATE, 

by  Paul  splitstone  and  P 

'  -p .     incl.  illus.  tables, 

rept.  no. 

.Contract  AK  49(638)397) 

Unc lassl f led 
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DESCRIPTORS:   'Dielectrics,  'Silver  coapounds, 
•Mercury  coapounds,  •Iodine  coapounds,  "Copper 
coapounds.  Single  crystals.  Iodides.  Dielectric 
properties.  Conductivity.  Relaxation  tlae. 
Po  1  ar 1 xat i on ,  Transport  properties.  Lattices. 
Phase  transitions.  Electrical  properties. 
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hedral  sites  of  the  iodine  lattice  to  octahedral 
sites  in  which  the  po I  a r 1 zab 1 1 1 1 y  Is  expected  to 
be  auch  higher  and  that  this  escape  probability 
■ay  be  greatly  enhanced  by  the  presence  of  anion 
defects.   .Author, 
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Institute  of  Metals  and  Explosives  Research, 
[  .     of  Utah.  Salt  Lalte  City. 

ELECTRICAL  AND  PLASMA  PHENOMENA  ACCOMPANYING 
DETONATION. 

Final  rept.,  '  Oct  t'-f:   Sep  62, 

b.t  M.  A.  Cook  and  H.  T.  keyes.    'C  Sep  t2,  ^^p. 
inil.  illus.  "  refs. 
C  on  t  rar  t  AF  .,  '  >  -P  '061  )  | 
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effects,  •Detonation,  Conductivity, 
Ionization,  Chemical  properties.  Explosions. 

The  investigations  carried  out  fall  under  the 
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ution  and  electric/1  conductivity  and  its 
relationship  to  the  deflagration  to  detonation 
iransition  in  solid  explosives,    ,2;   chenical 
reaction  rates  and  the  shock  initiation  of 
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cal milling.  Processing. 

Fifty-six  0.06  X  2.5  X  3.0  in.  speclaens 
(MO.-0.5/K  Tl  alloy)  were  sawed  with  a  alld 
steel  back-up.   The  nuaber  of  teeth  per  in. 
(TPI)  and  speed  of  the  saw  cuts  were  varied. 
The  32  TPI  blade  was  tried  with  low,  high,  and 
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Surfaces,  Carbon  seals,  Hetal  seals.     i 

>e  principal  objective  of  this  phase  of  the 
l.jid  seals  study  was  the  design,  fabrication, 
."J  functional  testing  of  a  test  facility. 
lac  lilt)  was  to  be  used  for  simulated  operational 
'.  ests  on  various  types  of  face  seals  that  are 
:o„nd  in  many  units  of  aircraft  equipment.   The 
•-St  facility  had  to  have  provisions  for  variable 
•tational  speed  and  operating  pressure.   The 
IdCiiitv  was  designed  to  be  flexible  in  its  ap- 
p.icalion  to  permit  its  usage  for  various  types 
of  face  seal  assemblies.   The  test  facility  has 
teen  functionally  tested  aith  satisfactory  re- 
sults.  For  economic  reasons,  the  original  aaxi- 
»j«  operating  speed  of  •  .      rpn  aas  discarded. 
*  unit  capable  of  this  operating  speed  required  a 
i.ecia.   lubrication  system,  and  the  price  of  this 
-lit  was  far  in  excess  of  the  original  estimate. 
>  varia  tile- speed  unit  capable  of  2'^,?''      rpa  maxi- 
lai  speed  aas  obtained  since  its  cost  aas  near 
•^e  estimated  value  in  the  original  project  pro- 
.isal.   To  provide  for  a  higher  rotational  speed 
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ar,;  falrication  of  this  unit  has  begun, 
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focus  of  this  paper  is  on  the  statistical  dis- 
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the  likely  distribution  of  total  times  in  ,,.„^. 
to  decide  whether  to  accept  an  offered  contract 
or  else  bargain  further  on  the  completion  dates, 
penalty  rates  and  progress  payments  and  prices. 
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cooled  section.   An  increase  in  fila  coolant  flow 
rate  for  a  downstreaa  fila  cooled  section  would 
result  in  a  proportionally  larger  incretie  in 
film  cooled  length  than  would  occur  for  the  saae 
increase  in  coolant  flow  for  a  single  fila. 
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General  Electric  Co.,  Cincinnati,  Ohio. 

DEVELOPMENT  OF  ROLL-FORMED  TUNGSTEN  NOZZLE 

COMPONENTS. 

Final  rept . . 

by  J.  P.  Vanden  Noorl.   31  Aug  t2,  44?.  incl. 
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Unclassified  report 
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ijn.        This     laethod     of    measuring 
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nsjming     anil     illfflcull.      but 
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Thi-     s-rond     of     flv'     r'vi-'ws     of     psychological     and 
soriolojical      literature    bearing    on     group    behavior 
problems     of     Ai'r*     sites      In    Alaska     is     presented. 
'■ourl»<»n     hasir     dimensions     of     groups,     described    by 
Heaphlll,     ar-     dlsruss'-d     In     terms     of     their    effects 
on     group     b^-hayior,     with     particular     reference     to 
ACV<    sltf     pror.lf-ms.        The     results     of     a     factor     a 
analysis,     baS'-d     on     '  rivlllan     organizations, 

which     arrays     thf-     '..    dlaensiont     according    to 
thr^e     factors     -     behavior     regulation     appearing 
as     social     strurtur*,      effective    group    effort, 
and     primary     personal      inti-rartlon     -    are     present- 
ed    and      Interpreted.  Author 
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fujv,.-,!.         ]  1 1-     1  n  p  ri  r  '  .:i  n  C '■     of     obsfrvinij     ;in  d     arimil- 
tinu    •'iis'iki'S     node     on    thr    *<:<  \     to     surri'ssfu! 
problt'iB    solution     is    eaph  ;i  s  1  Zfrt  .         , Author, 
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Report     on    Psychological     l( .  ^  •    irch     on    Hunan     1.  r- 
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THE    I'Hi'l'hi;     bliift    iih     SOCIAI      PSVCHOIOCY. 

b)    h  .,  r  t     *  .      H.ir  K  .         ■   -•  .  ,      '  ■   p  .      t  ab  1  f        Technical 

f*pt  .  nn  . 
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DESCRIPTORS:   •Psychology,  Theory,  Social 
communication.  Sociology,  Analysis. 


bocial  psychology  is  shown  as  having,  in  its 
rejection  of  grand  theory,  also  abandoned  many 
of  Its  significant  problems.   In  order  to  define 
a  kind  of  theory  which  could  be  precise  and  deal 
Kith  these  problems  the  field  of  social  psy- 
chology is  defined,  in  relation  to  sociology  and 
psvchology.   Each  of  the  latter  is  dealing  with 
a  self-contained  system  independent  of  the  other. 
Modal  logic  is  used  to  represent  each  system. 
As  each  system  is  self-contained,  there  can  be 
interaction  between  systems,  there  can  be  con^ 
flicls,  and  there  can  be  areas  of  action  not 
covered  t)>  either  system.   The  field  of  social 
psychology  consists  of  those  situations  where 
action  of  the  individual  and  the  forces  of 
organized  society  interact.   A  social  psyco- 
logical  theory  which  starts  at  the  point  of 
contact  of  the  two  systems  and  explores  all 
ramifications  from  experimental  situations  to 
historical  patterns  is  introduced  as  full-range 
theory.   Examples  of  this  social  psychological 
formulation  are  shown  for  the  concepts  of  con- 
!ornil\  and  roles.     Author 
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New  1 ork  V . .     N.  Y . 

THE  USE  OE  CRITERIONAL  MEASURE. 

Technical  rept.  no.  '  on  The  Investigation  of 

Criterional  \ariables  and  their  Relation  to 

Proficiency  Measures. 

b>  Joseph  Weitz.   Nov  t2,  2 "p.  incl.  illus. 

12  r e  f  s . 

(Contract  Nonr  28! 51 ) 

Unclassified  report 

UE$(RIPTORS:   •Learning,  Decision  Baking,  Job 
analysis.  Needs,  Ps y c home t r i c s  .  Transfer  of 
training,  Verbal  behavior.  Measureaent,  Stand- 
ards, Tests. 

Using  paired  associate  learning  tasks  of  differ- 
ent difficulty  level,  it  is  shown  that  indepen- 
dent variables  such  as  task  order  are  aore  or 
less  effective,  depending  upon  when  the  criter- 
ional measures  are  taken  and  the  level  of  the 
criterion  used.   Siailarly,  the  time  of  measure- 
ment and  level  of  difficulty  of  the  criterion  is 
related  to  whether  or  not  we  find  an  effect  of 
what  is  called  ''drive'   in  learning  situations. 
An  attempt  is  made  to  show  how  this  approach  may 
be  useful  in  interpreting  the  meaning  of  indepen- 
dent variables.    Author, 
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RESPONSE  GUIDANCE,  RESPONSE-TERM  SIMILARITY, 

AND  TEST  TYPE  IN  THE  LEARNING  AND  RETENTION  OF 

WORK  PAIRS, 

by  David  Angell  and  Donald  V.    Terry.   Sep  62, 

:-p.  incl.  illus.  tables,  '■  ?    refs.  (Research 

rept  .  no.  AI  R-C  '  ii-Q/62-T  R  ; 

(Cont  ract  AF  ^^(638)681; 

Unclassified  report 

DESCRIPTORS:   •Learning,  •Memory,  •Training, 
Verbal  behavior.  Tests,  Vocabulary, 
Effectiveness. 

It  was  hypothesized  that:   (")  high  cueing  level 
would  be'more  effective  than  low  cueing,  (2) 
the  influence  of  cueing  would  be  greater  when 
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■iE    SYNTHESIS    OF    MODELS    FOR    TIME-VARYING    LINEAR 
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Proceedings  of  the  Symposium  on  Active  Network 
and  Feedback  Systems,  -Polytechnic  Institute  of 
Brooklyn,  Vol.'x,  pp.  527-5^4,  April  1Q6C. 

DESCRIPTORS:   'Control  systems,  'Feedback, 
•Linear  systems,  'Analog  systems.  Simulation. 

An  adaptive  control  system  is  discussed  in  which 
the  optimum  dynamic  performance  of  the  system  is 
simulated  on  a  low-power  analog  called  the 
reference  model.   The  system  is  required  to 
behave  like  the  reference  model  as  closely  as 
possible.   The  synthesis  of  the  reference  model 
which  is  assumed  to  be  linear  but  time  varying 
is  treated.   (Author) 
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System  Development  Corp.,  Santa  Monica,  Calif. 
AN  EMPIRICAL  STUDY  OF  MINIMAL  STORAGE  SORTING, 
by  Thomas  N.  Hibbard.   22  Oct  '2,  3'p.  incl. 
illus.  V  refs.   (.Kept.  no.  SP-;*82, 

Unclassified  report 

DESCRIPTORS:   'Data  storage  systems.  Data 
processing  system.  Scheduling,  Sampling, 
Probability,  Mathematical  analysis.  Mathemati- 
cal prediction.  Distribution,  Distribution 
theory. 

An  experimental  examination  of  Internal  sorting 
with  restricted  storage  Is  presented  by  studying 
four  basically  different  programs  operating  on 
three  types  of  random  input.   Both  distributive 
and  comparative  classes  are  used  to  sort.   Pro- 
grams in  the  distributive  class  are  presented 
which  tend  to  be  much  more  sensitive  to  the 
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David  Taylor  Model  Basin,  Washington,  D.  C. 
THE  IMPULSE  RESPONSE  FUNCTION  AND  SHIP  MOTIONS, 
bv  W.  E.  Cummins.   Oct  62,  lip.  incl.  illus. 
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Unclass  i  fled  report 

Presented  at  the  Symposium  on  Ship  Theory, 
25-2'"  January  n62 ,  at  the  Institut  fur 
Schiffbau  der  Universit.nt,  Hamburg. 

DESCRIPTORS:   'Ships,  'Motion,  'Equations, 
Hydrodynamics,  Mathematical  analysis,  Oscilla- 
tion, Stresses,  Statistical  distributions. 

After  a  review  of  the  deficiencies  of  the  usual 
equations  of  motion  for  an  oscillating  ship,  two 
new  representations  are  given.   One  makes  use  of 
the  impulse  response  function  and  depends  only 
upon  the  system  being  linear.   The  response  is 
given  as  a  convolution  integral  over  the  past 
history  of  the  exciting  force  with  the  impulse 
response  function  appearing  as  the  kernel.   The 
second  representation  is  based  upon  a  hydrody- 
namic  study,  and  new  forms  for  the  equations  of 
motion  are  exhibited.   The  equations  resemble 
the  usual  equations,  with  the  addition  of  con- 
volution integrals  over  the  past  history  of  t h e  > 
velocity.   However,  the  coefficients  in  these  new 
equations  are  independent  of  frequency,  as  are 
the  kernel  functions  in  the  convolution  integ- 
rals.  Both  representations  are  quite  general 
and  apply  to  transient  notions  as  well  af 
periodic.   The  relations  between  the  two  repre- 
sentations are  given.   The  treatment  considers 
six  degrees  of  freedom,  with  linear  coupling 
between  the  various  modes.    (Author; 
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PONTOON    STRUCTLTJES. 
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by    J.    E.    Smith.       A    Oct    62,     21p.     Incl.     lllus. 
tables     (Technical    rept.    no.    R    215) 

Unclassified    report 

DESCRIPTORS:       'Floats,    'Vibration    isolators, 
Launching,    Deceleration,    Test    equipment, 
Design,     Impact    shock,    Fiberboard. 

When    pontoon    structures    are    side-launched    from 
LST's,    the    high    impacts    cause    damage    to    the 
structures,     resulting    in    excessive   Baintenance 
and    replaceaent    costs.       An    investigation    was 
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liboritory    to    deleralne     If     lapactj    and    rrjj'. '-si' 
daaige    could    be    reduced    wltl    a    cuj-'Io-^Itj    ma- 
terial.       An    expendable     flhreboard    rjsilon     «as 
deflgned,     and    procedures     for    ajs'iibllnj    ini 
attaching     It     were    dev»lop"1.        r»pactj     »nd     appar- 
ent    daaage    to    the    pontoon     jtrui-tjr-    •t'    r-ij'-" 
to    acceptable    le»eli     In    t»Hi.       i'p-rit!ona:     t-s' 
Inj    bv    the    field    forces     li     r 'c  omm'n  ■] --i    for     ' -j  \  \ 
evaluation.        'Author 
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tables,  K  refs.    (Rept.  no.  1603/ 

Unc latii  f led  report 
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It  IS  important  to  recognize  that  the  overall  reliability 
of  equipment  is  not  only  a  function  d  the  components  of 
which  it  is  comprised  but  also  of  the  individuals  who 
produce  it.  Consequently,  increasing  the  reliability  d 
the  production  workers'  performance  will  also  increase 
the  reliability  d  the  finished  product.  This  paper  is 
concerned  with  the  role  which  human  performance  plays 
in  white  room  manufacturing  reliability  and  the  tech- 
niques for  optimizing  this  performance  within  a  con- 
trolled environmental  work  setting.  Consideration  has 
been  given  to  the  effect  of  selection,  training,  motiva- 
tion and  morale,  and  the  special  requirements  for 
glove-handed  operations  upon  the  reliability  of  the  white 
room  workers.  (Author) 
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MoS   SFUIROSS    ASD   (F^MMA    KAYS,    hv  J,    F. 
.>;iaiJ.;ig      !Ke;'i     on  Com  i  ai.  t  W~4(  i^^ -eiig   .'^ )     l2Sep6^ 
I3p.  3  IO- 


LADC-S3l(l        fl    Ml 


'•^    Ni.itiios  Si  u-iiiitu    IaIF.      S     Mex. 

•FMAi'ios  i:xix)Sukf:  to  pf;ople  from  niicleak 

•^FTF^iS    I  f:S  IN    FHROUCll    1 '^61      hv  W.    11.    I^ngham 
'■J.I..   C.    .AiiJtison      (Kept,    on  Cont  i  act  W"4(.).S -eng-;i6j. 
21  Aug  62.    JO[      -1   '^  '- 


Wayne  State  U.  Coll.  of  Medicine,  Detroit,  Mich. 
FINAL  TECHNICAL  I^EPORT.  Rept.  for  1  July  54- 
30  Nov  59,  on  Contract  AT(llT)-307.  [1962]  30p. 
16  refs. 


TIDT7017       $1.60 

Western  Reserve  U. ,  Cleveland,  Ohio. 
STUDIES  ON  THE  COMBINED  EFFECT  OF   ACTINO- 
MYCIN  D  AND  X-RADIATION,   by  Ernest  L.  Schoeniger, 
Paul  R.  Salerno,  and  Hymer  L.   Friedell.    Rept.  on 
Contract  W-31-109-eng-78.  [l%l]  14p.    7  refs. 


ORO-565 


$4.  CHJ 


\!i"',,  .,;:si  Hospital,    Houston,    Texas. 

■•  si-A  FFisicAF  pk(X'f:duhf.  for  FOCALIZA FION 

!    FiivMS     DAIOKS,    h\   HeilK'OC.    Allen,    Jr.    Jan  5h, 


111    iM- 


>lii.  S«) 


RadioFi  T'C\   I    iF.      I  .    of  I  tah,    S.ilt  F.ike  Citv. 
^S\'   Al    Pi<(  K  ,KI'SS  Kl-T'(  )K  1  .     Kept.    oiiContiaa 


S   ^ 


CHEMISTRY 

BNL-6231       $1.10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
CHEMISTRY  OF  ANHYDROUS  SYSTEMS  CONTAINING 
HYDROGEN  FLUORIDE  AND  NITROGEN  OXIDES,  by 
Frederick  L.  Horn,  Charles  B.  Bartlett,  and  Richard  J. 
Tivers.     30  July  62,   lOp.     11  refs. 


KFP-26S      $L60 

rXw  Chemical  Co. ,   Denver,   Colo. 
THE   USE  OF   NL'CLEAR  POISONS  FOR  CRITICALITY 
CONTROL  IN  CHEMICAL  PROCESSING,   by 
C.   L.   Schuske.  Rept.  on  Contract  AT( 29-1)- 1 106. 
14  Mar  62,    I9p.   3  refs. 


HW--46(W       $3.60 

Hanford  Atomic  Products  Operation,   Richland,   Wash. 
LOADING  AND  ELUTION  CHARACTERISTICS  OF 
SOME   NATURAL  AND  SYNTHETIC  ZEOLITES,   by 
L.   L.   Ames,  Jr.  and  K.  C.  Knoll.     Rept.  on  Contract 
AT(4ST)-13,S0.     10Aug62,   38p.    14  refs. 


HW-SA-2.S81       $2.60 

Hanford  Atomic  Products  Operation,    Richland,   Wash. 
REC:OVERY    AND  PURIFICATION  OF  TECHNETIUM- 
S'^ FROM   NELTRALIZED  PUREX  WASTES,   by  F.   P. 
RolxMts.   F.  M.  Smith,  and  E.  J.   Wheelwright.     Rept. 
on  (\Mitract  AT(4.ST)- 13.S0.     9  May  62.   2lp.   7  refs. 


HW-SA-1936       $1.60 

Hanford  Atomic  Products  Operation,    Richland,   Wash. 
THE  SALT  CYCLE  PROCESS,    by  G.   E.   Benedict, 
W.    L.    Lyon  and  others.     Rept.  on  Contract 
AT(4S-I)-13S0.     I3p. 

IS-232      $4.60 

Institute  for  Atomic  Research,  Iowa  State  U.  of 
Science  and  Tech. ,  Ames. 
BISMITH,  by  James  S.  Fritz,    [i960]  48p.   107  refs. 


UCRL-ia3«?7       $2.  SO 


1)F:SCRIP'F()KS     •Bi-^muih,     F<i-.iiuitl!  allov^.    'Lead  alloys. 


pg  IS.i   H50       $1.60 


EARTH  SCIENCES 


L)CRl.-lW«?7       $2.  SO 

A  ME'nion  FOR  liS-nMAiiNc;  iiii    mfm  of  ior- 

VIAHOS    AND  KRFir    HNfKn^    OF-    [-OKNUriON   Of 
INORGANIC   OOMKHNIIS.     :>v  iXi'      :  !       Wikox. 
Master's  thesis.      Rcpt.     .n  (  .  wn  ■  u  '   W  -  "-HiS -,  „»;    ;S 
1    Aa^  62      UMp.      ^Ji-I.s.      NAiA    S^  J    1^44'' 


1  CKI.-in^^J      %:   'M) 

l^wrcncf  RaUi.uiiMi  l.at>.      '    .     't  Oan*  ■•  i,i     >v     kclev 
SIAKCH    FOR    INSIABIl     IMtKMt     )l  A  !  f  S    IS     niF' 
CARflOXYI.ATION    RfciACriOSOF    PHO  IX  )S\  N  '  >0  MS 
(PART    1).    SOMh    R[  A(rU)NS   of'    :)I^/.<>M1    !!i\\'     i\ 
A(,irFOrS  SOI.ITION    (PARI    11).  :n    O..-^      V^i;^     - 
Akovunoglou,    R(.-pf .    onO.  )nriK-   W  -  ~  4(  i- -;  -,^  -  ■»-      ^  i^:  62 
I  -Ml^v     iH    rrfs. 


K-1267       $l.(X) 

Oak.  Ridgf  Gascou.s  Ditf u.suxi  PUiit.     Um;i. 
HIGH   PRESSURL    FI.L  ORINA  I  ION   OF    I  RAM'  M 
OXlDtS.   by  R     h     GrL-ciK-  .mJ  0     S     Petit      R    ;x     on 
Contract  W740,S-cng    26      2^    Vii^^i,    l^p.    4icts. 


K    141H       $2   6<) 

Oak  RiJgf  GasoHis  niftu>i"ti  PI  1:10    !  ei'ii. 
THb    URANIL^I   HEXAFi  l'ORi:)F    HV!)R(X-,r\    F!00 
RIDF    FRFHZING   KMNT  ClRVl     .\.M>   IIS    \PPllc    \- 
TION   TO  A   MBTHOn  OF    ANAl  VSI>,    b\   K.   J     'A.i'/ 
and  W.    [).    Hc-dgc.    Rept.    op.fontr.ia  W-74nS -t.:i^    26 
1  \  Aug  6<),    2ip     6  rets. 


K    1448       S2   6() 

Oak  Ridgf  Gaseous  i)ift'u.-,u)n  Pl.int,    Toui 
THh    VAPOR    PRtSSl'RF   OF    IRANIl'M    PhN'lAFM'O- 
RlOt    IN  THE    SOLID   ASH   1  IQCIH   'HAn-S.    :^ 
Alcxandt-r  S     Wolf,   J.   O.    Pi»^cv  ,    anJ  K  it  1  ;       't<  tpy 
Rc-pt     on  Contra^  W-:'4()^-oiv    26      S  S,  ;    'ai,    2lp 
1  \  rcfri. 


Analytical  Chemistry 

I'W -264W(rVl.  )       ^^.N) 

flanford  ^to^ll^.■  Pt^^liKf^  r\viarion,   Richland,   Wash. 
X-.<AY    PHOTTAV    1K[(       \ss  \;>    OF    PICTONTrM    IN 
V1FIAI     CASiINGS.    b\  \<     '       '    inSrt.    Rept.   on 
("-ontract  W-ll- MW-enk:--2.    'J'V\    =.2.   dccl.T^sifiod. 
^^p.    10  refs. 

PH    162  S^s        Si. 61) 

Nep.1  Div.      F.ui.hiiJ  (:!>::  le    ru;    \ ;:  plane  Corp.  , 

Oak  Ridgc     rt.iin 
THF  SPFCTROCHl'MU    -M      ^NMNslsoi     mSMI'!  M 
MATRICliS    liMPl.O^INO    I' !  i     I'OKi  n  s    1  |   ;■  CTRGOL; 
TFCHNK^'H      b\   |.    C.    l\:iAnv:    i:k1  I  .    !■     ( Uen. 
12  Mav   SO     1^.    2  tcf-.     M.r\    1424sOK--<. 


DluSCRUTOKS     •f^istiiuih,     Bisriuitl!  allovs.    *  1  .cad  alloys , 
1    ,t(\    .    ->     ('■■.Mii^   1.    ii.iUsi-,     S[xn  ttosi  I  ip\      FVtvl 
lium.  Cobalt,  C'hromuim,   iron,   MrijiiKsi-     MoUb- 
dcnum.   Niobium,   Nickel.   Tantalum,    iiiaiuuiii     V.i  1.1 
diurii,    I'ungsicn.    Fllccltovks.    Porous  tnattiials 

A  spectrochemical  procedure  for  the  analv^is  "f  IV     (\> 
Cr,   Fe.   Mn.   Mt),   Nb,   Ni,   Ta,  Ti,    V,   a  k;  U   -^  bisiimtv 
matrices  is  described.     The  technique  dcveloj-K.d  ^alls 
for  the  excitation  of  solutions  representing  the  JissoKiJ 
sample  and  an  added  Internal  standard  element       IIr 
experimental  work  justifying  the  procedure  is  do  iiUJ 
(Author) 


Physical  Chemistry 

lS-247      $1.60 

Ame.s  La!).  ,    1  'a  ,  n-  r     I   .    .  4  V  !■  'v     in.l    !  •  eh. 
TERNARY   Cl'Ml'^'^   M  ^-^   HI    ^  >V1  I  N    IMO'MIM 
MONCX' \'<'U!M      \M^    oiO'^OM    DIMNIVUH!,    bv  O.    I' 
Petcrsor.  a.w:  j.    H-\-:.    .l^-^'il-p.     'iO-~. 


PR  I    2(14  2  rv60 

1  K'!!-.  c:    Ki-s  t  .i:  .  e.   l:-s' .  ,    (■'.•. 
IS  !  I  KMl-.niA  ;  1-     M-.MPl-K  \  n    Kb    o\li'\  HON    0[' 
Hb  ;\\"1   ,   IDl.s.     ■^  .ai  !■•:  1.    ;>:    ••>.:  v- -    ;  e;M  .     1    M,i: 
1  June  62,   on  Contrao  A  UO    O    \"''^.    1   I.-ml- f>2,    ^Sp. 
5  refs. 


UCRL-6316  $5.60 

Lawrence  Radiatuxi  l^b. ,    L'.   of  California, 

Liver rv;  -r  e. 
THF    Db.Vl-.l  oPMb:.\  1    01      illb    KlNb.IlO    IHb.ORYOF 
CAsbs.     \1.    \lS((>sM^',    ii--    SJepheiCi.    Bi    :Oi.    Kept. 
on  Cart r a,  '  'A    ^4m^   ei^   4-.    2^  I  i:    M,    "^1;^   661  els. 


UCKl.  ^^'61:'       jl    60 

!  .1  At  (_ !!.  f  R  I  ii  1' mm:  I  .lb    ,   I'     of  Cilifornia,   Rerkclcv. 
l!N,)Kll)b.S   01     0.1-,  K.SbAMl   M.    MS,    ARSb.NlC    AND 
AVMNHiN"^,    t".    'Aiiliiir   1       ji'll^    .i!iJ,  li4;:'  b, .    Diake. 
Rr;t        Mi  0,.r-!   ur    A     ~4li^    enc*-^       NO:    61.     [Sp. 

21    ret- 


TID- 17011  $1.60 

National  iO;  e.i       !   >^i  uidards,  'Aa-b.n'.c'on,   D.   O. 
\(iRI   I     0,As    SO!  '   Hi:   iI^     XM)   Dllbl   SION  IN  I'Oo- 
Su.iiiiiai  V   icpi.    ,U:J^;-.c61    .il   A  .^  '^2,    >  >ii  Cie'iUi  act 
A7 (49- 2)- 1 165.    5  Oct  62,    I9p.     r       i>. 


PB  IS,^   H50       $1.60 

Pla^ius  Lab.,    lYuieeton  L'.  ,    N.    J. 
sTl'DlFS  (~)N    I"Hb.    FLb.CI"KONlC   AC^'HVl  lY  OF 
MbPAI     A  bOMS   IN    MFIAI  LtX:HNH   SYSTEMS    hy 

1.   s.    IiifanandR.    Baeskai.    Kept,   on  Conirac! 

•),j,  sh  (I  W   s.  -"SKIS.     15  [Vc  b(),    lip.    12  rets.  Tccli- 

",,.i;  :  epo    NiA,   AD   24h   9i^). 

.)hs^RiriORS    •NK'ial  v)i  k;aiiu    (.oiiiixiunds,    ♦b'er  - 

•  KL-;.i.'v,    b.i;ib<.\Jv;mv;  substanees,    (".heniieal  b<.)nds,  EIcl'- 

::«.-,    *C"iiei;i.^al  I  eaetioiis,    Stei  cHvheniisl i  y,   Carb<n, 

I 

■T7",!'-  lepi'ir  includes: 

Wvi.ii   IaJI"C^t.  t-Kiiui.:i»:  in  lueiallocene  connx)unds,  pub. 

in  the  [:.l.     it  'tie  .^Tiieiiean  Clieiiucal 

S.x-:et\   ^2  Sdld   S(i|  1,    196(1 
y^n_'  :  ,  lU'  ,  il   .:    >\:   .  i.  ^  ai  Uniidiii   ion  i  eaci  ioi;s   of  ten  ■  ».  eiie 

Jcriva! ;'.  es,    p,,b.    n     I  ei :  ahcLlroii  l.etleiv.io.    10  1-^, 

1^) 


r'^  m:  -.^4      SON) 


P  ii.teuiiL.'  J.i  Milano  (lialy). 
-bSl.A.^C  Hb.S  ON    HYDR(X}EN   OVERVOLTACF   ON 
.MhlAl  l.U     SINGLE  ORYS1ALS;    t:AI>MIL'H    bv 
L.  be;  able  Bicelh,    A.    Ui  Vecchia,  and  N.    Sahi  Cataffo. 
RejM.   lo:    )une  S'^   ]..1\  60,   on  Surface  and  Interface  Phe- 
nomena ot  Mattel,    Contract  Ab  61(0.52)144.    Feb  61,    19p. 
11  ref-.     WADD   leOinual  note  M-2b9. 

.  LM  RII'I  ORS;  ♦1-Jecti  iM-heiiustry,    Electrodes,    Single 
,    .>Mi-~,    *Metallic  ei  ystals,    *0-admiuni,    Voltage, 
\!'.-as.,:  eiiieiu,    lUcvtrolytes,    ♦Perchloric  acid,   Tem- 
;c:it..;e,    Oi  vstal  structure,    U)n  exchange.    Reaction 

t.r.ct.L  ^. 

ri.l:  )ger.  e'.  ei Aoltage  on  cadmium  polycr ystalline  and 
■   i^.e  .  :  'v^[al  ^aituKJes,    orieiited  following  the  (0001), 
i   b  )  a;. J  (1120)  planes,    has  been  measured  in  perchlo- 
.  a...:  Miiaiions.    Hie  tafel  law  hdlds;  the  parameters 
?<.'ing  Jitlei  on  fv>r  the  Jilfeient  electrcxles.    (Authiir) 


"AA^ 


C^        So   75 


P:-i:;  .md  VVhitiie\   Aircraft  Div.,    I 'nited  Aircraft 
'  'rp       Middletown,   C'onn. 
'WE   lUbCrRlCAI     RESlSTIVnY    OF   SODIIT^I, 
r'  lASSH'M.    ROBIDICM    AND  CESR'M    IN  THE 

:  I':^Mi')  SI  ATE.    Rept     on  Contract  AT( 'Ml- 1 )- 2789. 
■'    •  .-M    h2,    :^p.    7  tefs      NASA  N^2    15^08 


•^    4 


NT0-91.^s 


Ml 


Tr'Krrbib     Riehitionj,    Oalif. 

!VlbO!'\M.\r  OF-    A  CATION   i;xciiANGb;   Ri;siN 
•^in^  SOlMi:  LMING   PKOPI-K  niS.    hv  Alvin  H. 
"umhuO.  ,i!i  ;  Ibii  t '.  >■ .    Ck '.  .    R(  pt ,    onContiao 
AT(U)-l)-J-~J^-<.    Apr   (^2.    6    p.    20  rO-.    \ASAN62    l^Q-g. 


EARTH  SCIENCES 

TID- 12409    $1.60 

Argonne  National  Lab.,  111. 
WEATHER  MODIFICATION,  by  M.  B.   Rodin  and 
D.  C.   Hess.   [Rept,  on  Contract  W31  - 109 -eng-38]. 
Z)  Feb  61,  4p.    1  ref. 


NASA  N63-10510      $2.60 

.Astrophysical  Observatory,   Smithsonian  Institution, 

Cambridge,  Mass. 
NUMERICAL  RESULTS  FROM  ORBITS,  by  Yoshihide 
Kozai.    Rept.  on  Grant .NsG-87-60.    31  July  62,  24p. 
18  refs.    SAO  Special  rept.   101 


PNE-130F    $3.00 

Geological  Survey,   Washington,   D.  C. 
HYDROLOGIC  AND  GEOLOGIC  STUDIES  FOR  PROJ- 
ECT GNOME.    Progress  rept.  May  62,   issued  25  Sep 62. 
195p.    25  refs. 


Mineralogy 

LICRL-641Q       $1.60 

Lawrence  Radiation  Lab.  .  U.  of  California,  Livermore. 
THE  HUGONIOT  EQUATION -OF -STATE  OF  GRANITE, 
b\  David  B.   Lombard  and  Frank  L.   Adelman.     Rept.   on 
Contract  W-7405-eng-48.     June  61,    14p. 


MlTS-48       $1.25 

Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
THE   ADAPTATION  OF   NE.W   RESEARCH  TECHNIQUES 
TO  MINERAL   ENGINEERING  PROBLEMS.    Semiannual 
progress  rept.   for  period  ending  .^0  Apr  62  on 
Contract  AT(30-l)-9.56.   Sep  62.    48p.  ,   NYO-9203. 


Oceanography 

TID- 16534    $1.  10 

Bermuda  Biological  Station,   St.   George's  West. 
bHE  BIOCHEMICAL  CIRCULATION  OF  ELEMENTS  IN 
IHE  SARGASSO  SEA,   by  John  H.    Ryther  and 
David  W.  Menzel.    Progress  rept.    1  Sep  61-30  Nov  62, 
on  Contract  AT(30- 1) -2646.     1  Sep  62,    lOp.    18  refs.  ■ 


PB  162  351       $9. 10 

Woods  Hole  Oceanographic  Institution,   Mass. 
BIBLIOGRAPHY  OF   REPORTS,    1950-1960.   Jan  61,  lOlp. 
832  refs.    Reference  nos.  60-53. 


nP-V^RIPrnHR-   •Rihhoorarhv.    <;rienrifir  renorrs 


DRSCRIPTORS-   •Helirnnrers      •Avianm  arriHffnrs 


no    1  <.T    QAc         eirv    cf» 


DESCRIPTORS:  •Bibliography,   Scientific  reports, 
•Oceanography,   Marine  meteorology,   Marine  biologv. 

Reports  are  listed  chronologically  with  an  ajthor  index. 


NYO-2310 


J3.()<) 


W(.xxls  Hole  Oceanogrdphn.  Institution,    Mass. 
mVSICS  OF   THE   (X:FL\N.    bv  Arnold  Aron>  j;;d  Bi  ..  c 
B.   Benson.    Rept.   on  Contract  AT(.kJ- 1 )- i;'si4.    JjIv  ='^, 
36p.     14  refs.    Ref.   no.    5H-4t^. 


Seismology 


PNE-150F     $1.=)U 


CoasT  and  Geodetic  Survey,    WashingKjn,    D.   C. 
SEISMIC   WAVES  FROM   AN    L  NDERGROCND   HXPl.C) 
SION  IN   A    SALT   BED,    by  D.    S.    Carder,    W.  K.  Cloud 
and  others.    Rept.   on  Proj.   GNOME, 
Contract  AT  (29-2)"46.    Aug  62,    issued  2^  Sep  tl.   fSop. 


NiASA    N62    1664^       Si  1    ^0 

Lamont  Get)logical  Otisei  vator  v     Columbia  U.  , 

Palisades,    N.    V 
DfcSIGN    AM)  CONSTKlCnON   OF    \    I.CNAK   Si:iS 
MOGRAPH   PROTOTYPE   MODEL,    h\  NL    Hwing      Final 
technical  rept.    on  Contract  \,AS\*    '^J       2~  June  ^J     1^'V 


ENGINEERING 


NAA-SR   MEMO  4Q6>    y.H) 

Atomics  International,    C'an-'g.i  Pirk,   Calif. 
ANALYSIS  OF  GR    <.()Ut  KW  M(X)E1     EVAPtJH.^TOR 
AND  SUPERHEATER   IRANSIENTS.    nv  D.    FletCnill. 
10  Mar  60.   59p.    12  ref-i. 


HW-71Qq4 


hi) 


Hanford  .Atomic  fVidin-'s  LV^'f  '''* 'f^.    ''ichland,    'v^  :ish. 
A   WFLI     WATFH    It  AU't- K -\  ' '   -•(  !•   ]  <  x;<]l\i\   s\  s  •  i  \i 
hv  ].    R.    Havnion<.1.    Rept.   on  Contrac   ^  '  (4"^- '  )- ;  ^=>i ). 
^  )une  62.    1  ^p. 


Aeronautical  Engineering 


AD- 273   094       $.C  6() 


1^1 


)CT.  .K,     A:  ./. 
S.    AR\n    \{    2\C 
rOBVlLWNA, 


.Aviation  Crash  Inj.ir\   Research, 
CRASH   INJURY    INVE.S'DGA  HON    C 
VERTOL  SHAWNEE  H^LKIOPI  FR, 
PENNSYLVANIA,    23  ALCAS'I    W61.  byCeriit  J.  Walhout, 
Daniel].    Schneider,    and  Llovd  1-..    Sc>eiK  er  .    Ke[M.     >i 
Contract  DA  44- i:':"fc-7U:'.    Sepbl,     Tp.    4  rets.    Re[if. 
no.   AvCIR  61-11,  NASA  N62-l(Jl^S     IR[;c    lechnicai 
rept.  61-n4. 


DESCRIPTORS:  •Helicopters,    'Aviation  accidents, 
Aviation  injuries.    Analysis,    Aviation  personnel,  •Piloti, 
Human  engineering,   C'cK'kpits,    "Aircraft  seats.    Safety 
harness,    Hazards,    Helmets. 

.■^  C    S.    .Arnn  H-2K;  "Siawnee"  helicopter  crashed  in 
a  heavily  wo«xleil  area  ten  miles  northwest  of  Tobyhanni, 
Pennsylvania.    It  was  fmind  that  the  pilot-seat  atiach- 
rnents  failed  iieai   the  coniie«.nmg  points.    The  copilot - 
seat  attachments  failed  at  two  p<Mnts,    but  the  seat  and 
ivcLipant  remainetl  in  place.    The  investigation  also  re- 
vealed that  the  crew  chief,    seated  near  the  rear  cargo 
diH)r,    remained  strapped  to  his  seat  but  received  minor 
contusions  due  to  his  being  thrown  against  a  litter  sap- 
fi«>ri  btai^ket  and  being  stt  j..k  by  a  chcK'Jc  block  that  had 
not  been  properly  secured. 


AD- 274   W5       M.6«'> 

.•\..,iti>>n  Crash  Injurs   Researi..n,    Rioenix,    An/. 
CKA.SH    INJLRV    I.WESTIGA  HON:    C    S.    ARMY 
HI     lA    Bhl.L    1RU,)C01S  HELlCOPrER   ACCIDENT. 
1  Oh  '.    I.  ARS<,)N,    COLOR AIX),     10  AUGUST  1%1,    by 

(.l:  tiJ  M.    Bi  ,gg,nk,    Daniel  .Schneider,    and  LJoyd  E. 


Spender.     Kept,    on  t'otitract  DA  44-L 
50p.   5  refs.    Rept.    no.    AvCIR  MM; 

refV.    62-  in. 


7-tc-707.  Sep  61, 
TR  EC:  Technical 


AD- 26.5   S6M       $1.60 


[)hS(  RIFIORS:  •Aviation  accidents,    ♦Helict>pters, 
.Anal'.sis,    .Aviation  safety,    Pilot  seats.    Safety  belts, 

.Satety  harness,    C'astmgs,    Failure. 

.A  C    S.    Armv  HI     lA  Bell  helicopter  crashed  in  moun- 
■ami  us  terrain,    approximaielv  10  miles  N"vV  of 
Colorado  Springs,    C'olorad<'.    Although  the  accident  is 
considered  ncmsurv ivable  with  respcvt  to  the  impact 


lOT, 

e  fail- 


cond;;;on*  and  the  resultmg  cabin   cockpit  destruct 
the  .nvestigation  tevealeil  a  significant  trend  in  the 
ures  of  the  cast  structures  in  the  crew  and  passenger 
restraint  systems.    .As  a  result  of  this  investigation,   it 
is  recommeiidexl  that  the  ijse  of  cast  structures  in  cKCU 
pai'.t   test.-a.nr  systems  be  discontinued.    (Author) 


AD    2hh  4  10       5  2  N) 

'\  .  i-i:  1  'f,  Cr.i.-^*;  Injurs    Kcsear  ch,    Ph*)enix,    Ariz. 
1  ACIOR    ANALYSIS   OF    I  IGirrPL.-\NE    ACCIDENT 
IMPACI    .\Nn   1)AM\c;L    VARIAB1±;S,   bv  Lee  W.  Gregg 
{C.ir  negie  Inst .   of   Tec^i    )  and  Richard  G.   Pearson. 
Kc;^     on  C.intract  1).\  44-177-tc-7()7.    Aug  61,    22p 
jf.t-,      Rc^M.   n^>.   AvC[R-61-6.   IREC  Technical 
rep(     f^i-lJJ 


.)LSCHiriC»K>:    •{■  ut-r    a;,  ih  --i 
Aviation  injuries,   liiij\.ct  ^.'.^.k, 


',\vi  it  KHi  accidents, 
u-i  '11  planes. 


A  coiic  t-pt  la  i  tr  inifAi  rk  '.'.rough  .vhic;!;  accident  varia- 
bles arc  vktined.  .md  ccrt.iin  cau-.e-anu-effect  relation- 
ships are  est-iflL-^hed  i--  confirmed  through  application 
of  the  technique  ot  factor    inalvsi-,  to  a  -set  of  lightplane 
accidfU  ,lat  I      K-.  l.ition.-~*ii 
dam.ige  and  injurs   ti    the  o 
a-,  a  function  of  pr  oximits  ,     !nd:.i  lual  measures  t-rf  the 
consequences  of  UT.[\ict  .sitt.   fi  >un 
higher  than  the  ir!i[Mie.i  can •-ii.-ftt. 
imfKict  to  damage     (.\ut,'.or  ) 


tietsseen  aircraft  structural 
parit  sv(.re  seen  to  increase 


1  t>    intLTCorrelate 
.t  r el.itions  from 
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Asiation  C'rash  Injury  Research,    Rioenix,   Ariz. 
ilMirS  OF   SFAl-BELT  PROTECTION  IXJRING 
CRASH   i:)FCELERA7TON,   by  Gerard  M.   Bi-uggink  and 
Daruel  J.    Schneider.    Rept.   on  Contract  DA  44- 177- 
■,--()~.    Sep  61,    I'^p.   20  lefs.    RL-pt.   n(\  AvCIR  61 -8; 
TRl-X'    Tcvtinual  tept.    61-1L5. 

Pl-.SCKirrOKS:  *S.ifets  belts,    *Aircraft  seats,   *Avia- 
■.ji.  jcc  idenls,    [Xvelei  ation,    Eftectivcmesb. 

[ 

7^,:cc  cases  are  reviesved  in  svhich  aircraft  (Kcupants, 
:js:i  aincxl  onls  bs   seat  belts,    received  seruxis  or  fatal 
jLxcleiative  in|ui  les.    Hie  study  indicates  some  of  the 
trauma  th.at  mas  be  expcxted  when  tiie  tolerable  and  in- 
arious  limits  of  seat-belt  protection  are  exceeded. 


Chemical  Engineering 


T  2t^    $1.  60 


i>'sv  C'hemical  i\\  ,   Denver,   Colo. 
S0M1-;  EI-FFCrS  Of-  C-RniCALn"Y  CONTROL  ON 
CHEMICAi    !-:NGINFFRING  DESIGN,   by  B.   L.   Kelchner, 

".  I.   Pin.imont  and  others.     Rept.    on  Contract 
A'i(2^    1)    1106.    ^  July  62.    17p.    3  refs. 


rm    urvw      S2  fX1 


1  .lArence  Radiation  Lab.  ,    U.   of  California,   Berkeley. 
:ilBH(n    CONTACT   CONDENSATION   WITH  TWO 
L\1MIS<.'1HLE    Fi  L'IDS,   bv  Darvl  Lee  lackey.    Master's 
•".fs.,      RefX     on  Contract  W-7405-eng-48.    29  June  62, 
'';■    2(1  rets      NASA  N62    16442 


ICRL  ^''^^ 


SI    10 


LuAieiue  K.idi.Hion  l^ih.  ,    I'.   i)f  (\5  lifornia .  Livermore 
PROGKlu^S  ON   OPI'IMIZATION   OF   OIL  DIFFUSION 

^''\\r  sysTlMS    FOR   rLTRAHlGH    VACUUM   IV,    by 

V:!,i:i  Milleri'n  and  Leonard  L,    Levenson,      (Rept.    on 
Contrac  W~4(t^-eng    4s|,     2"   ■^^le^2     6|\    4  refs. 


Electrical  and  Electronic  Engineering 

\.S1.-1  (■,[■-  1=.^       SI.  60 


^rk;p^n(  National  Lab.,  111. 
^  i\'L,sl-l)  IDDV  CL'RRI-;N1' 
'Tt  l.l-cn-.l)  MLLD.S,    bv    C. 


If- ST   SYSTEM  U.SING 
J.    Rcnken.     1 1  June  62, 


.^^-«;I?-\1, 


lio- 


■1-^^      "^^.60 


^''>n-ic  s  jniernaiiona 

'''^n  "AH  \\  I   M     C!K(  • 
111  \pt  fi2,    ^^p. 


,   Canoga  Park,   Calif. 
WD   FrFIcn-'NCV   OF 

I  I  HS  CONNF(Ml-P   IN 


lis.   PAR  r   I,    bv 


W, 


SFHIl-.S 
Holland 
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Clevite  Corp. ,   Cleveland,   Ohio. 
PIEZOELECTRIC  CERAMIC  UF   FILTERS,   by 
D.   R.  Curran,   W.  J.  Gerber,  and  A.   Lungo.  Final 
rept.    1  Sep  56-31  Jan  58,   on  Contract  DA  36-039- 
sc-73008.    17  Feb  58,    I39p.    3  refs. 

DESCRIPTORS:  ♦Intermediate  frequency  filters,  Design, 
Ceramic  materials.   Piezoelectric  materials,    •Band- 
pass filters. 

The  development  erf  piezoelectric  ceramic  I-F  filters 
was  earned  out  in  two  directions.   Piezoelectric  ceramic 
resonators  were  used  as  circuit  elements  in  conven- 
tional filter  networks  and  as  elements  in  a  new  filter 
configuration.  Theory  for  the  use  of  ceramic  resonators 
in  conventional  ladder  filters  is  presented  in  some  de- 
tail along  with  the  design  of  sample  filters.  The  use  of 
piezoelectric  ceramics  in  an  unconventional  application 
was  investigated  for  the  double  wheel  and  axle  type  fil- 
ter. The  design  parameters  were  investigated  and  the 
resulting  design  curves  are  presented.  A  number  of 
samples  of  each  type  of  filter  were  fabricated,   illus- 
trating the  range  erf  characteristics  available.   Data  are 
presented  for  these  samples  indicating  their  general 
characteristics,   temperature  stability,  and  behavior 
with  environmental  conditions.   (Author) 


HW-SA-2148       $1.10 

Hanford  Atomic  Products  Operation,    Richland.   Wash. 
WIDE   RANGE  CURRENT  DETECTOR,    by  W.   C. 
Danister.     [Rept.  on  Contract  AT(45-l)l350].    May  61, 
lOp. 


lS-212 


$1.  10 


of 


Institute  for  Atomic  Research,  Iowa  State  U. 

Science  and  Tech. ,  Ames. 
AN  ELECTRICAL  PASS-THROUGH  FOR  CLEAN, 
HIGH  VACUUM  USE,  by  Don  M.  Jackson,  Garry  Wells, 
and  Donald  Soseman.  [1961]  6p.    1  ref. 


NASA  N63- 10333      $4.60 

Jet  Propulsion  Lab.,  Calif.  Inst.  c€Tech.,  Pasadena. 
MOD  II  RANGING  EQUIPMENT,  by  Harold  W.  Baugh. 
Rept.  on  Contract  NAS7- 100.    15  Sep  62,  45p.    Tech- 
nical repx.  no.  32-337. 


AD -265  184      $4.60 

Kidde,  Walter,  andCo. ,  Inc  ,  Belleville,  N.  J. 
STATIC  SWITCHING  DEVICES,  by  Richard  Gilbert  and 
Norman  Riley.   Quarterly  progress  rept.  no.  7, 
1  May-31  July  61,  on  Establish  Designs  for  Static 
•Relay-like"  Devices,  Contract  DA  36-039-8C-85240. 
[1961]  47p.    Rept.  no.  2202-Q7. 

DESCRIPTORS:   •Electronic  switches,  Elearonic  relays, 
♦Switching  circuits.  Electronic  circuits.  Transistors, 
Semiconductors,  Diodes,  E^otoelectric  materials. 


•Heat  transfer,   C'ivil  defense  systems.   Poisonous 


Energy,  •High  frequency,   •Temperature  control, 


Re8i8tor8,  Capacitors,   Design,   Waveform  generators, 
Trigger  circuits,   Oscillator  circuits,  Oscillator--, 
Tests. 

The  improvement  and  testing  of  the  SPST  Task  III  n  l.u 
using  a  single  output  stage  are  Jcscribeil.     The  devtlop- 
ment  and  testing  of  a  SPST  Task  III  relav  using  i  2 
transistor   Darlington  output  stage  are  also  Jiscu^so; 
The  application  of  tunnel  diodes  to  a  bistable  front  end 
fcr  the  Task  1  photoconductor  relay  is  analyzed  and  rhe 
Jeveloprnent  of  a  Schmirt  trigger  front  end  is  presented. 
Testirvg  at  the  complete  phoCoconductor  relav  is   ilso 
described     (Author)  (See  also  PB   160  042) 


LICRL-:071       J2.6() 

Lawrence  Radiation  l>ab.      r     of  C:alifor  nia    I.i  \,<.i  mot  i 
lX)W-POWER   PULSING  UF    STRAIN    GAGt-:S   ON    n.As 
TIC   MATERIALS,    b>  C    Fagene  Makerov       Kept      .n 
Contract  W- :•  40=5- eng4P       2S  Sep  ^J,    2^p     11   r  t'N 


L'CRL-6958-T    $i.6U 


of  Califoi  :ii.i, 


Lawrence  Radiation  Lab.  . 

Livermore. 
PERFORMANCE  OF  A  SIX   INCH   IKIODF  P.    1.    i. 
PL'MP  COMPARED  TO  A    PFRFECT    PI  MP,    bv 
Norman  Milleron  and  Finn  S.    Reinath.    'Kept,   on 
Contract  W -7405 -eng  48).    23  Aug  62     i2p.    I  rvt- 


Ordnance,  Missiles,  and  Satellite  Vehicles 


PB  162  353       $8.  10 

Boeing  Co.,    Seattle,    Wa^h. 
DESIGN   STLT)Y   FOR   CABIN   LlGH'nNG  OF  ORBIIAl 
FLIGHT  VEHICLES,   by  Jack  F.    Shearer  and  Peter 
Downey.    Final  rept.    16  June  5^   Feb  60,   m  Crew  Sta- 
tion Design  for  Ntxi  Air  Breathing  High  Performance 
Flight  Vehicles,   Contract  AF   Vi(6l6)6S^s.    Apr6<i,    •^'^^ 
26  refs.    WADD  Technuai  ih^e  6«)- 1  22,  Al )  244    sU\ 

DESCRIPTORS:  Lighting  e<}L,ipnient,    •L.ghting  svsre;;i>, 
•Spaceship  cabins,    Design,    •Satellite  vt.-hiLies,    111  . 
mination.   Vision,   Incandescent  lamps,    Fluorescence, 
Human  engineering. 

rhe  factors  involved  ;n  ':-e  ,!e^.^;•.    if  a  ,;enc:ai  ..gtiting 
system  for  the  cabin  of  a  complete!',  lt.c  1* 'm-x!  ^pa^e 
vehicle  are  discussed  and  evaljatetl     ITneNC  t'ac;>i:  ■>  es- 
tablish the  criteria  and  req...  t  emenr^  fut    a  -.  .irabk- 
lighting  >.ystem  which  fiia\  be  j>c-d  in  >pace 
qaired  to  orbit  for  proKngLxl  per  .m.!^  (thit'\ 
longer)  without  the  existence    if  .  onvciu.uia 
transparencies.   (Author) 


of  Tech    .    Pi-..id'-n  I 


NASA  N62-I7159      5i  60 

Jet  Propulsion  Lab.,   C^alif     Inst 
A    RELIABILITY    ANAIYSIS   MHIMOM   FOR    COMPLLX 
SYSTEMS,   by  n    G.   R<iurke      KL-pt.     >n  C  iitr  ut 
NAS7-100.    l' Aug  62,    Wp.   (^rrfs,     rccbnu  1 1  i  ■■pt . 
no     i2-3l6. 


NASA  N62-  174  ^M       $4.60 

jet  Pto^Xilsion  lab    ,   C^lif     Inst,   of   Tech.,    Pasadena. 
sP\ri     PH(X;RA.MS   Sl'NtMARY    NO.    ^7-17.    VOLIIME 
111.    DhhP   SPACL    INSTRIT^ILN'I  A  HON    FACILITY. 

Kc;t.    for    I   ]ulv-l   S<-'p  62,    on  ( '..  intr.ict  N'AS7-l()(). 

1   1.x  t  62,    4']' p.    1    I  cl 


Sonitation  and  Safety  Engineering 


W  r    144^     $2.  S<) 

\;;imaiin  And  Whiiiifv,    New   York. 
Kh.SPONSF   OK    Dl  Al     K  RF'OSF  RFINFORCFIVCON- 
t   Kl-  1  h  MASS  ^Ih:    IFR,    bv    h.    Cohen,    1-;.    Lamg,    and 
\.    B"  •ttfnii'>ter       (  )per  a' n  n;  I'l  mibtx  ib.    Apr   61,    \  VSp. 


GA.MU    i2:"^        $2.  fMi 

General  Atomic  I>i^.,   Gi  m  r.il  [>,namlc->  Corp., 

San  I>ii>;o,    C'alit. 
KK>P10N    HACK    nilllSlON    niKOLGH   GKAPHITF 
CI.Al)    [CM.    IT.l-MINrS,    bv  K.    I.     Iiirnor  and  F.    E. 
^inslagtr.      Kept.    onContract   Ar(04-^)-U4. 
l^  Julv  ^J,    2^p.     ^  r  t  fs. 


H'A-SA-2f^2N        Sl.fMi 

HanforJ    ^rnmic  Prrxlucts  Operarion      Richland,    Wa.sh. 
niS  I  KIBI    nON   OF    PAKFlCLh  SIZK'    FOIND  IN 
HKl  AHilNG    AIK    AT   HANFORD   PU'T')NU'M    FAR- 
RICA  HON    F-ACll.l  I'lb-S,     bv    I.    M.    Selb\,      Hrpt.   on 
Contra,  t   A  r(4-    1)1  Tmi       22  June  62,    1  2p.    4iefs. 


1    6  =»(  I   Q  - 


<,  ">    (Hi 


Johnston.   William  H    ,    1   i!'-  1:--    .   ivi  li  .moi  l\   MJ 

HIGH    :Mll"ri(>S   (>N   s'lHl-AM  IvolCPIC    IRACFRS, 

.\:i:-.ual  :cpr     ,^.n  Lonli  ict  A'i'O  '  :  )   '^"^^ '      M,iy61,    206p. 
87  refs. 
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(liik   K,.!k;e  N,iC>'na!  I  .ib.  ,    Tern. 
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HRT  MAINTENANCl  ,    b- 
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EFFECTS  ( 

SHELTIKS,  ;•.  \  \u.".  '. 
on  Contr  i.'  X'M-^K-S^ 
Technical  \\i\^t.-i   ^o. 


M  \SS    M!'b  ■-   ( )N    I'l  KS(  iNM-.l     IN 


N) 


M.  N^  i-.te!  <.    Kept. 
,^7p     27  refs. 


DtSCKlPI  t  iR'.     Ni,Umi   Aiit.i;..    VSiic  Iters,    *F'ircs, 
•Personnel,   H>.  i;  •    ui  nxr.    Tolerances,  (HivsioUigy), 


S-B 


•Heat  transfer,   C'ivil  defense  systems,   Poisonous 
ga.ses.    Toxicity,   Ventilation. 

rhc  objectives  of  this  studv  were  to:  (1)  determine  if 
critical  concentrations  of  carlxw  monoxide  or  toxic 
;ases  are  present  in  jlh  area  surrounded  by  fire  and  in 
J  shelter  within  such  an  area;  (2)  learn  if  there  is  an 
iixvgen  deficiency  in  an  area  surrounded  by  fire  and  in  a 
shelter  within  such  an  ared.  (3)  determine  temperatures 
to  be  expected  vsithm  a  shelter  in  a  fire  area,   cspecialK 
the  transmission  of  tuMt  through  ventilation  systems  or 
<!ier  o^x'iungs.  and  (4)  d<.termine  size  of  a  cleared  area 
necessary  to  proteeT  personnel  (in  shelters)  when  the 
irea  1.1  completely  .-surrounded  by  fire. 


PB   16t)    ^4^        $.S.  K) 


H  ibei  t  .-X.    Talt  Sanitary  FJigineering  Center, 

t':ncir,nati,    Ouo. 
i.N  (^LHS'I    OF   CLEAN   AIR   FOR   BERLIN, 
NEW  HAMPSHIRE,    by  Paul  A.   Kenline.    W62,   54p. 
4-Jref^.    Tcvhnical  rept.    SHCTRA62-^, 
SA.SA  N62    ISOOS.  | 

lIH.si.'RlFTORS:  'Sanitary  engineering,    Air,    Contamina- 
:.  n,    ♦.Atmospheric  jxiUution,    Waste  gases, 
•Nev^  Hampshire. 

r^.e  :iia|or  source  ot  air'  [X)llulion  in  Berlin  is  industry, 
specilicallv  the  pulping  and  auxiliary  operations.    Pol- 
lutants of  concern  include  particulates,    sulfur  oxides, 
hydrogen  sulfide,    and  malodorous  reduced- sulfur  gases. 
"r.Jesir  able  effects  of  pi)llution  include  soiling,    exces- 
■.eJustfall,    paint  damage,   vegetation  damage,   and  un- 
pleasant iKJors.   Complete  control  of  pollutant  emissions 
.V  >bably  canntx  be  obtained.   Although  solutions  to  some 
t  :lie  [xillution  problems  are  very  difficult  and  may  be 
-v.iriomicallv  unwar  ranted,    certain  measures  can  be  un- 
:e::akeii  that  ma\  result  in  a  considerable  improvement 
:•.  ;>ill  ,!.on  eimssioiis,  certain  measures  and  evaluations 
■    ■;■..-  effect   are  prese-nted. 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 

i^  if 2  Sh~    <,\t\ \i) 

\.:',  >' i; ',   i^»,ird  on  ()uartei'master    Research  and 
.V'.elipment,    National  Research  Council,    Washington, 

:HKK/H   nH^ING  Ol    I(X)DS.    PRtX:  FINDINGS  OF  A 
ONI  !-:hi;NC  H,  SHORFLAND  HOTEL,   CHICAGO. 

"'  ;  INOLS  APRII     12    14,    N61,   SPONSORED  BY 

.^  ^HTFKMASTFR  I-(X)D  AND  CONTAINER  INSTI- 

:'![-:  i-oR  niF  armed  forces,  qi'artermaster 

-KSFARCH  AND  FNGINFFRING  COMMAND,   L'.   S. 
."  \K  1  I-KMAS  TI-;R  CORPS  AND  GENERAL  COMMIT 
'•■h  ON  I  ii()()S,    ADVISORY  BOARD  ON  Ql'ARI  F:R 

"^'AM  i-.H  ki;si-:arch  and  devflopmf:jsit,  Di\a- 

SlcNoi    F-NCINI-FRING  RluSIvARCH,   ed.    by 

^  : ':iK  K.    !  i->tiei.    1^62!    24^p.    ^)  refs.  | 

■^KSCKIPI OKS    •Free/e-drying,    *F(XxJ,    'Military 
■''•"1-,    *!>  I.vdr.iied  foo<.ls,   Proteins,    'Moisture, 
■^■'i^'.' ;•:  ition,    Meat,    'Distillation  mcKlels  (Siinulations) 
^i-'lectiK   pi  ^  ipettie--,    'Heat  transfer,    'Microwaves, 


Energy,  •High  frequency,   •Temperature  control, 
Plants,  •Tissues  (Biology),  Beef,  Instrumentation. 

Contents: 

Minimizing  product  darnage-basic  biochemical  and 
biophysical  approaches 

Increasing  product  storage  life-basic  deteriorative 
reactions 

Ideas  for  accelerating  the  freeze -drying  process - 
basic  physical  and  engineering  principles 

Improved  instrumentation  for  freeze-drying  operations- 
exploring  new  approaches 

Improving  product  rehydration  basic  biochemical  and 
biophysical  approaches 

Conference  summation. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

TID- 15413      $2.60     PTI 

Los  Alamos  Scientific  Lab. ,   N.   Mex. 
ALFTOMOTIVE   AIR-GAS  TURBINES.     A  BIBLIOGRAPHY, 
1948-1957,  comp.  by  Lois  E.  Godfrey.     Rept.  onCon- 
tract W-7405-eng-36.     3  Apr  57,   28p. 


MATERIALS 

NASA  N62-12812       5'  .  60 

)et  Propulsion  Lab.  ,  Calif.   Inst,  of  Tech.  ,  Pasadena 
STRl'CTURAL   AND  HIGH-TEMPER ATL'RE  TENSILE 
PROPERTIES  OF   SPECIAL  PITCH-COKE  GRAPHITES, 
by  H.    F.   Martens  and  W.   V.   Kotlensky.   Rept.   on 
Contract  NASw-6.   31   Nov6i,    I4p.    8  refs.   Technical 
rept.   no.    32-1  8L 
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Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
INTERDISCIPLINARY   MATERIALS  RESEARCH 
CENTER,   by  Stephen  E.  Wiberley.    Semiannual 
progress  rept.   1  Mar-31  Aug  62,  on  Grant  NsG-100-60. 
27  Sep  62,    18p. 
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Resin  Research  Labs.,   Inc.,   Newark,    N.  J. 
HEAT  STABLE  INHIBITORS  FOR   CHENE  VULCANI- 
ZATES,  by  Gerald  A.   Baum  and  Alex  Goldberg.  Rept. 
no.    1,  onContract  DA  11 -070-508-ORD- 1200.  lNov6l, 
55p.    26  refs. 

DESCRIPTORS:  •Heat  resistant  polyiners,    •Oxidation 
inhibitors,    •Dienes,   Rubber,    •Vulcanizates,  Vulcaniza- 
tion,  Temperature,    Stabilization,   Air,   Ovens,   Aging, 
Tests,  Tensile  properties.  Hardness,   Stresses,   Shear 
stresses.   Deformation,   Ferrocenes,   Formaldehyde, 
Resorcinol,   Amines,    Fatty  acids.    Soaps,   Sulfones, 
Rienols,  Synthesis. 


S  "i 


The  objective  al  this  work  was  lo  iymhesizc  chciiiKdls 
which  would  function  as  heat  resistant  inhibitors  f  ir 
Jiene  vulcanizates.    Three  JistwKt  ^-(-.etr,:^  al  ^la^^l.■-^     ■! 
:Tiateridls  were  syxitheMZed  J.ir;;i^  :tn.-  pa>'    vca:.    ih^-st 
includtxl  substituted  fertin^enc  derivatives,    >  ..osi ,!  .i[L\: 
resorcinol   -  formaldehvde  dei  i'.  ativcs,    aiid  [>iUinei.v 
secondary  aryl  amines.    Details  describing  the  -^vnthe- 
i)f  these  chemicals  are  ;P..Ln-led.    Add.'i.'i-.    'f  'hese  :i; a 
terials  to  S8R  rubber  ftillowed  bv  ■.  ak  aiuzat:.  >ii    indrieat 
aging  showed  the  following  results     the  fetrin-ene  Je 
rivatives  were  inactive  as  heat  stabilizers,    the  :  e^ 
iircinol -formaldehyde  resns  ad. erseU  alteeted  tl.ecur- 
ing  of  vulcanizates  and  in  addition  f.JKtionev.;  as  oxida- 
tion promoters   rather  than  mr.ibuors.     I"he  [.xjlyinei  k 
secondar\'  aryl  amines    .vei!.'  relati.eU   .nactive,   how- 
ever,   the  polyamine  frooi  p- [V.en'v  lenii.'  .liainine  and 


p-dichlorobenzenie  shower 


It;  >n     t  degradation  both 


alone  and  when  mixed  ^I'h.   i  tatrv    i^  ids  soap/chelator 
combination.    (Author) 


Ceramics  and  Refractories 

RMI    X    rCKDel    )       ST   ^0 

Kattelle  Memorial  I nsr       Columbus,   Ohio. 
PKtJPHRTItlS  OF    PijC)j   ASH   P  i02-T^^2  CERAMICS 

tn  S.    J.    PaprixM     I)     I       k..ie'   and  others.     30  June  M 

dei  la-^sified        i-^p     -^   ■t.-fs. 


•Cnolls  Atomic  Pow'-  '   ib.      Schenectady,   N.   V. 
s|!  KA-l'RAMi 'M  '  '   '  '    ^NsPFMS.    II,    by  W.   M. 
(  ashinand'A.    M.    (lowland     Kept,   on  Contract  W-.31- IW 

'.■n(!;-^2.    '-i  Sep  ^~.    \^.     ^  r--'^. 
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National  Beryl  ha  Corp.  ,   M  iskell,    N.   I, 
RKSBARCH  ON   LC)W-[)HNS1TV    nif-HS'M     INS'IA- 
TION   MAT  B  RIALS   FUR   I  SK   ABCVH    Ukki'I  ,    :v 
K.    M.   Styhr.  (Quarterly  statL.s  rept.    no.    1,    1  Apr  - 
J()  I  ano  62,  on  Contra^  r  NASr   ->^K  ,' ^>^J;  J^^p.    -M  '  •■■t>. 
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Vallecitos  AtiHiiu   1  ^ib.  ,   i.er.cral  Electric  Co. , 

Pleasanton,   Calif. 
RADIAHON    HFFL-;c:rS   IN    BOKliu.S.     i'VKl    11.    M> 
SION  SINTERING   OF    BOKinF    K^WDFKS    h. 
E.    W.    Hovt  and  1).    L.    Ziir.iT.er'ra:;.     Rep'.     <v  C.intract 
AT  (04-3)184.     15  Feb  62,    1  sp.     I2:et>. 
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Quartermaste:    iU    r  n^h  and  Engineering  c  ommaivd, 

Nari.k,    Ml^~. 
:.•<:■<  A:  HA  !  1(>N    "[.Xi    lOK    1  M-.li-.M  11-,N^  ^• ":    SCMl-lPA- 
■<  \.Ml-.  1  l-.KS    1  (  )K    '.'INM      \!()N(i\lFKS.    [PK  I-:S1-:NTFI) 

\i    nil-;]  ANN'  Ai    i-;i  ii  ikon  hia.m  svmpcsu'm 

[NO.     <1    1«  >s:  ON,  MAssA(  li:  S1-,  ri  \    2^    24  .\L\RCH,  1%1 
by  Ed.    I.    :vvei!,>;,    O.    Mei::[r,    (r  .    ,i;,.;    ,tl,ei  s .  [  1 461] 
I7p.      I    :    -I. 

Dh.s*.  KiPl(  iRS    'Vinyl  radicals,    v ,  ..[.ir^s,    [iitvtates, 
Silanes,    •Isopieiie,    'Acrylic  lesiiis,    'st  \  r  ^iils,    •1;|(.x:- 
tron  beams,   Radiation  effects,   Atmo^pit ;  e,    IVisage, 
Temperature. 

The  data  derived  from  these  studies  of  the  eitei^ts     i 
ionizing  irradiation,   clearly  indicate  factor    le(KT.deiicy 
with  respect  to:  (1)  atmosphere,   (2)  dose  ratL,   ('•>)  tem- 
perature,  and  (4)  the  monomer  system.    ;"!.e  e  is  m:  .n 
dication  also  of  the  probable  application  c)f  tin.   u  i  ad^a 
tion-parameter  concept  to  the  irradiation  of  oii.e; 
systems.  (Author) 


MATHEMATICS 
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Carnegie  ln.it.   of  Tech.  Gradiute  School  of  IiKiii>!rial 

Administration.    Pittsburkjh.    P.i . 
ES'I  I.M  \  1  K 'N    (  'h     11(1      \||(i\V.\NO|s    lOK    IXH'HIFFl 
ACCULNIN    IN    Kt.MIl     t  n  1  AnI  ISfiMl-.N  I  S,    In 
R     M     Cyert,    li     j     IKiwi-i;.     i;x*.t'.      1        Ihomp-^on. 
I 'NK  Research  memo.  no.    s|  on  Plmni'ii;    md  Control  nf 
l:i^:„^;:ial  0;<  r  .Ui.  ui^.    C.M.ti   ,.t   Nopt-^Nl((l|)      1 1  4M  [ 


DESCRIPTORS:    'Applied  mathematics,   'M   niceme-t 
engineering,   *C"cxnmerce,   'Matrix  algeli  i , 
Probability.  Vector  analysis. 
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Hanford  Atomic  Products  Operation,    Richlaiul.    U  ish. 
EXTENDED  USE  OF   HILLS  INFINH  E   Dl.  II  K\U 
NANT,   by  A.   L.   Rutz.    Rept.  on  Contract 
AT(4S    n    nSO.     15lXv6(),    19p,    6  refs. 
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Hanford  Atomic  Products  ope;  c:  ■:  ,    >.{  ..'.land.    Wash. 
EXTENSION  OF   THE  GRAl     AiMHridN    mi:ORHM 
FOR    RFS,SF'     F'"\C'nONS    h\   A.    i.    K  .:/.    Kept,   on 
CoiK  :  a^  r   A  1(4^     1 )    1  ^'^i  i,      io   \.  ,.    f.o,     i  Jp.     •,   i  ets. 
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Hanford  Atomic  Proi-!  icts  Opctr;  >c,    R  c'-:la;-.!,    'Ai-';. 
PLASTICS  FOR    ISF   IN    RAIXAIION    PIF!  HS.    1.    f- [ 
FECT  OF  GAM.MA    RAIMA  HON   ON    Hll'    niYSICAl 
PROPERTIES   OF    Pl.ASnCS,    bv   R otierr  Harrin^-  ui. 
Rept.    on  Contrac  A  1  (4='    1  )  MSo.    Jo  [a-  M,    JSp.   4refs. 
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Hanford    \'  'inu    Pr.^:lK■  -  ()\^  :  r  loi:,    Kuhl.iikl,    Wash. 
^.PMMIMlNl      Ml      ^l   fU  ,!<(  )(   PIN(  ,    IN    I   1  K  I  AJN  U)(>^ 
1N>P10  1I('N    NinxnoNs,    h>   1.    L.    h.  O:.     Rcp^.   on 
Con:  I  1.  •     \1(4-    1)    1  ;-i).      ^MoM,      1  Op.      1    n  t. 


Hanfoi  J  Atoi;  le  Products  Operatuxi,  Richland,    Wash. 

NSIABI.F  CMARACTFRISTICS  OF    A   CLASS  OF 
PINCTIONS  ni. FINED  BY   A    LINEAR    DIFFERENTIAL 
EOLAIION   WITH   PERIODIC  COFFFK^IFNTS,   by 
\lk'i!  1  .    R.u/.     Rept.    OP,  C.ontiact  A  r(45- 1)- 1.^50. 
4  V'^  6^'.    21  p.     4  rets. 
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Muhigan  State  I '.  ,    Fast  Lansing. 

OMPn  ATION  OF  ELECTRIC  FIF-:LD  AND  POIFN- 
:1M    Ol-  AN  IDEALIZED  DEE  CEOMFHRY,   by 
■,   'A.    [VmJ.    Rept.    on  Contract   AT(!LI)-S72.     (Vt  61 


MSLCP  4       $4.60 

Michigan  State  L. ,    East  Lansing. 
COMPl'IAllONAL   STl'DY   OF   F-.\CrORS  DE- 

:hrmininc-  fhf  ofiical  characteristics  OF  A 

RE.SONAN'l    EXTRACTION   SYSTIIM   FOR    A    3  SECFOR 
CYC'LOrRON,    bv  H.   C.    Rlo.s.-^c  r  and  M.    M.   Ciordtin. 
Rept.  on  Conti  act  Al'd  1 -l)-8:"2.     Jan  61,    44p.     14  refs. 


'.:)  2b  \  920       SL  60 

N'lrth^^estern   rechnoh^gual  I;.>t..   Lvanston,   111. 
JiXTHNSlONS   OF    A   THFORLM   RV    CLARK,   by 
\.  Charnes,    W.    W.   Ci  x^ix  i    a-d  C; .    L.    Fhomp^on 
Harnegie  Inst,   of  Fed:    )     (^NR  Research  memo. 
-  ■    42  on  Temporal  PI  lining   iiui  Managi.  iricnt  Dcci.-^u>n 

.ndcr  Risk  and  Lncert  untv,   C  ^ntract  Nonr-l22H(  10). 
in.:  Pl.inning  Mi^i  Conttol  .  ■!  l.i.:  ,- trial  Oix'rarions, 
Ccir.tr, ict  Nonr-760(lir).     in  .\ugM,    16p.    4  i  ef  s . 

)i /sCRiri  ORS:    'Linear    pt.^ramming,   Mat  ri\  a  Igebra, 

'\e  loll.iwmg  theorem  i>  provi.i;    If  a  linear  pic^giarn- 
"v.ni.  problem  (written  in  inequality  form)  has  a  solu- 
tion   then  either  the  primal  constraint  >et  or  the  dual 
Ctmstr  iint  >et  is  unbouiuied. 


S.\SA  N^2-l:'4,=>4        $1    N) 


Rcn-'-selaer    Polvtechni^   Inst .  .    !  r  os  ,    N     Y 
'an  ADAFllVI-;    modi;  I     FOR    NON!,INI:aR   PRtX^EbS 
IDFNTlFICAl  ION]  bv  p.   M.   IX  Russo  and  R     J     R.^. 
^tr.Kiiiiuul  status  lejx.   no.    1.    1  Mar    I  Sep  62,   on 
''r,int  N.sC;-244-62      S«  p  62,    l'>p     .?lief-.. 


M)  2,ss  1  w 
'  nivei  >ii., 

^'imAK/.  \ 

'I*  rnui  'Aei  IK  r 
'Ip    s  re'-. 


DESCRIPTORS:   •Functional  analysis,  Partial  differ- 
ential equations.  Numerical  methods  aid  procedures, 
Fourier  analysis,  Potential  theory. 

This  papter  is  concerned  with  the  numerical  investigation 
of  the  solution  of  a  mixture  of  first  and  third  kind  bound- 
ary value  problems  of  the  l^place  equation  in  domains 
which  are  the  union  of  two  rectangles. 


AD-279  841    Si.  10 

Washington,   O  ,  .Seattle 
A  THEOREM  ON  MAPS  WITH  NON-NEGATIVE  JACOB- 
lANS,    by  Albert  Nijenhuis  and  R.   W.   Richardson,   Jr. 
lechnical  rept.   no.    1  4  on  Contract  Nonr- 477(1  S). 
Feb  62,   9p.    2  refs. 

DESCRIPTORS:    'Alegbraic  topology,   'Algebraic 
geometry,   Differential  geometry,   Complex  variables, 
Conformal  mapping. 

This  note  pives  an  elementary  proof  of  the  following 
theorem:  Let  M  and  N  be  connected,   oriented  n- dimen- 
sional differentiable  manifolds  of  class  C'Kk>  1)  and  let 
f    :  M->  N  be  a  proper  C^  map  such  that  the  Jacobian 
J(f)  is  non-negative  at  each  point  of  M.   then  either 
](f)  =  0  or  f  maps  M  onto  N. 


f>(i 


if  Southi  1  1  C.I  lilot  .11  1 .    i  OS  .Xngc  Ics  . 
.\l   H.KNAriNC   ME  I  HOD   1-OR    BOLND- 
PRC)HL1;M   op     PHL    l  IIIRD   kind,   by 

Rept     on  Ct).iti  ict  Nonr- 228(04)     [iVbl] 


Computing  Devices 


AlJ-271  566       $16.50 

Computation  Center,  Mass.   Inst     of  Tech.,  Cambridge 
RESEARCH  AND  EDUCATIONAL  ACTIVITIES   IN 
MACHINE   COMPITATION  BY  THE   COOPERATING 
("(ALLEGES  OF   NEW  ENGLAND,  by  Philip  M.  Morse. 
Pi- ogress  rept.   no.  4  on  Contract  Nonr-1841(64)  and 
National  Science  Foundation  [Grant]  G-6386.    July  61, 
25  2p. 

DESCRItTORS:   *Computer8,  Mathematical  computer 
data.  Operation,  Training,   Programming,  Scientific 
research,   •Bibliography,  Abstracts. 

A  great  deal  of  research  effort  has  been  devoted  to  con- 
struct itxi,   planning,   and  programming  for  time-sharing. 
Other  resevirch,  notably  in  problem -solving  and  in 
numei  ic^U  analysis,   ha.s  been  progressing,    The  use  of 
rtie  Centers  facilities  in  class  education  has  been  ex- 
panding rapidly.    The  variety  of  problems  which  the 
Cenier's  facilities  have  helped  to  solve  are  illustrated 
in  the  abstracts  of  active  problems.    (See  also 
m   154  348) 


PB   157  804-22      $5.  60 

Digital  Systems  Lab.  ,   Princeton  U.  ,    N.   J. 
CANONICAL   HEGCLAR   EXPRF>SS10NS  AND  .MINIMAL 
SIATE   GRAPHS   FOR  DEFINITE  EVF:NTS,   by 
1.   A.  Brzo/owskj.   Apr  62,   56p.    15  refs.  Technical  rept. 
no.    22. 


Di:St"KirrORS:    *Swiiching  circuits,    Electrical  ;iet- 
vvorks.   Circuits,   Sequences,    *Programrning  (computers) 
(  A  impute  r.- 


'Computer  li>gi 


S    I  1 


This  paper  considers  the  class  of  sequential  circuit -^ 
which  can  be  realized  with  unit  delays  dm\  ounbinatMnal 
circuitry,    but  no  feedha>.k  i>>i>ps.     In  the  langLia^c  ■  >t  rvyi 
ular  expressions,    these  .  ii.  uir-^  reali/c  AvU  u'c  cvr;;!-.. 
A  theorem  is  proved  that  fur  every  dffiiutc  cvciu  ;tn.rt. 
exists  a  canonical  regular  expression.    A:i  algoritlii;;  .-> 
presented  for  obtaining  a  nuninvil  state  graph  Jirekrl\. 
from  the  canonical  form  of  'he  regular  expre>r,ioii 
Methods  for  testing  whetliei   a  regi.iar  expr  er^.-^ioi;  i  ■, 
definite  are  discussed.    A  pnvLtxlure  i-.  Je-.^  ril>ed  f  ^r 
convening  a  regular  expre>->i"p.  Jeiiotmg  a  definite  event 
to  the  canonical  form.     Ir  i^  ^Jk.-aii  'kit  .an.>nKal  form?, 
can  be  found  for  certain  ..ct'.ei    .las-.e>    'f  regidai    expit- 
sions,   and  niinimal  state  diajiram.-.  ^a,;  ix'  .>b(a.,ieO 
directly  from  tliese  ^anonuai  forms.   (Author) 
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Digital  Systems  L-ab    ,    Princeton,    .S     J. 
DERIVATION   OF   OPTIMI'M    IhSTS    TO   Db.  Ihc'T 
FAl'lTS   IN   COMBINAnONAI     CIKlUriS,    :  . 
J.   F.   Poage.    Mar  62,   H2p     ^refs.     1  ectmual  re^x 
no.    18. 

DfcSCRIPTORS     •Switching  circuits,   C'lrc.ut-.     'Hlec- 
trical -networks,   Comp^iter  logK  .    Keliabilitv,    I  esr 
methods,   Special  functu>ns .    Algebras. 

Permanent  cc^npi'nent  faii.res  or  fault-'  Aithma  com- 
binational logic  network  rnav  ^au-<e  a  network  to  re.Tli/e 
an  output  funaior  different  from  that  for  ^hic^.  it  ai-, 
designed.    B<xjlean  algebri     Ahile  sufficient  'M.le-.cr;t» 
the  normal  operatimi  '<  j  network,   i^ives  ii,  ^  ,:■  '.uation 
of  the  effect  that  a  fault  wiii  have  ujv>n  a  network  -    .tput 
functUxi.    To  overcome  this  deficiency  an  analy-.!.-.  pi  o- 
cedure  is  developed  for  combinational  k>gic  netAorks 
which  yields  an  cxjt[XJt  expression  inct)rfx>rating  network 
structure  in  additaxi  t>>  m^'ut  variables.    Ftor-n  ttu--  "iie 
.mtpit   expressun   it   iS  pi>s.-..:\e  to  obt.iir!  t'le   net  a  ,  ik 
output  function  when  any  ^.x.!  inanetu  fa„lt,    >.:!f;i'-     'i 
multiple,    exists  wuhr,  the  netwurk. 
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Digital  Systems  1. ah.  ,    Pri  ..  efor  f '.  ,    N.    j 
Li-SSFNTLxi.    MLT.riPl.I-,   OI'ITT"!    PIUMl,   I.MH  .h /ANTS, 
by  H.    J.    .Mcc:iuske>,    Jr.    and  M     S-hor:.    A;^r  62,    37p. 
lb  refs.   Technical  rept.     -o.    J^ 

DEuSCRIPTORS:    'Switauiik;  .  i  r.  i.i; .-,,    Hiecrual  net- 
works,   Synthe.sis,    •SiH.-cial  t.uictior, -,,    I'.'iMpure!   li>gic. 
Algebras 

In  synthesizing  minimal  rw. '-stage  gate  networks  rhe 
most  difficult  probleii.  is  that  of  -^electing  wtiuh  prrne 
implicants  shcxild  be  incKided  m  the  miniiiial  -.L.ir.-,.    ;■'    i 
single -output  networks  thi-^  piot)len:  i-^  ^.tniplified  if  't.e 
essential  prime  implicants  are  deternuned      IT.is  [vifxr 
presents  a  tlieory  of  essential  prime  miplicants  for 
multiple -output  networks.    A  'heorern  is  proved  which 
characterizes  essential"  multiple  output  prime  impli- 
cants.   The  application  of  this  theorem  to  prime  impl. 
cant  tables  and  to  the  direct  Jeterrv.inaMon  of  onU  -he 
essential  prime  implicants  ;.-,  presentL-d.   (Author) 
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INTKOUC'I  10.\    ID    VWl.    AITOMAILi'    S^^' NM  HFSIS 
(  )!■    !.:(  >MPrrhKS,    hv  Hert«.it  Sch^.rr      Mai   ^2,   4ip 
15  rets      Ifch.nK.tl  re[X.   no.    lb. 

DhSC"KiPi  <  'K-S     •    )i^it.ii  .  oiTiputer-',    Computers. 
Synthc -.!.->,    .\utof,.i:,oii,    (Hxr  ition.   Pi  v>v:i  irnming  (C'^m 
piiters).   EquatUH,^ 


,^  l^et'i  i--,    1)1^1'. <!   -\--ti-ms,    IX'sign. 


.\    JifilM.   .i>(!itutei    i  ■>  ik -.ikjnei!    ti    ext.i.ute  a   set   of   in- 
-.rr  a..t  ioii-> .    e.iv,':  ot  w(nch  i>    m  aik^orithin  ^Dnsisting  of  a 
tinitt.    --et  ol   ;ii.^edui<-s      p.uh  ■^t^.  ['  in  >jcti  an  algorithm 
I -~  .  liled  -i  muro  ope-ration      II  .i  digital  ct)mputer  is 
viewed  .I-'    1   -^i-t  ot   registers  interconnected  so  as  tci 
fxrrsiit  •-pei.ilied  information  transfers  tx-tween  them, 
then  register  transf(.-r?>  are  fuiuLimenta  1  Constituents 
of  muro   o(vr.itions       ["his  rep<ut  gives  a  register  trans- 
fer   !<.-'Ci  liXion  of  an  adder,   the  .idder  iK'ing  regarded  as 
a  ■'unpU  ,    -.[xxiil  pi.ir^X)se  computer,    hasilv  priigram- 
rnaMe  .i  igor  I'hm.i    iri.-  then  emploved  to  translate  any 
reiii-'t(  r   'r  H;--ter    '.(.'-^cr  i[X ion  mti'  an  i.Tjuiva  lent  set  irf 
H.  (iIlj:.  '.'j,.  It  h  h'.>  Ahuh  are  the  computer  design  equa- 
ti(His      1  hi    .  or  r  es^xMulmg  >.  ixnputer  programs  are 
bkisic  t(  ■  ttu    iLit Of Ti at  1  ( XI  of  computer  synthesis  via 
I'-gi-'ter    :i  in-^ti  I   lIcSvi  i[X  ions      (,\athor) 


PW 


■^(4    !4 


^^<i 


ihktital  s\^tc;'!-  ;  ati-  ,    Princctor.  I '.  ,    N.    J. 
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gramming (c:ompurers),    sv!:'ii'-;^,    (  oii.puters.    Elec- 
trical networks 

This  paper  is  coni.erneJ.  .*.i'!i  'he  i^robletn  of  obtaimng 
mimmum-state  seti'wontial  .ir.  i;it-  for  iiicompleteh 
specified  flow  tables.    Aneiirioh  i-  Jirectcxl  to  relay- 
type  flow  tables  in  whuh  '  h.e  onU  ur.-.p<.'cified  entries  are 
those  which  occur  Kv-iu^i-  of  les•IKtlon^  on  the  allowed 
input -variatili    .  hange.-     I'or  this  'y{->e  iif  flow  table  it  is 
shown  tliat  A  ^iinplifiL'd  version  of  the  I'nger-PauU  pro- 
cedure IS  siiffi.  i'.:;t.    In  (vinivular,    only  maximum  com- 
patibles need  be  con-.ute:\-i.i  in  forming  'he  minimum- 
state  sequential  cir^ui;.   (.N.nlior) 
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DI'..Si   RlPinK-S.    Swifchir.g  .  'rcuits,    C'lrv-uits,    •Elec- 
ri    I.  I'erw'-ik-,,    sviitlie.'ws,    •Programming  (L-omputers^ 
I  'on^jiuter  -  ,    1-\'i.x1Kk  k 

A  .  ompressei.1  flow  table  hiis  the  same  general  form  as 
,1  primitive  flow  table,    l-^ach  state  of  a  compressed  flow 
uble  .orrrsponds  to  a  set  of  states  of  a  primitive  flow 
table,    ;u    'wi.  of  whu  h  are  -.table  in  th.e  same  column. 

The  p:i>t'l:i!i  .if  .  .htai.'u.iv;  a  mi;ur;ium    -^tate  comprcsaed 


flow  table  is  considerc-d     First,   a  pnx'edure  is  given 
f,>r  finding  a  primitive  flow  table  for  which  the  maximum 
-uinlKT  of  stable  slates  in  any  one  column  is  minimized. 
.v.". ond,    a  techiut|ue  is  pre.sente>.l  for  transforming  this 
nrn-iitive  flow  table  into  a  minimum -state  compressc\l 
:u,w  table.    (Aullior) 
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l'*'!.'  pr.ictical  applications  of  I'egular  expressions  tiave 
:ve;-.  hnnted  because  of  inadequate  methtxis  for  manipu- 
lating such  expressions  to  extract  the  information  con- 
•ained  in  them,   and  because  the  algorithms  available  for 
.diversion  of  a  regular  expression  to  a  state  diagram  or 
f.-.w  table  were  rather  indirect  d\K[  lengthy.    A  now  ap- 
-nuJi,    leading  to  the  .siilution  of  some  of  the  above 
pr  'bL-fn.>,    i-^  pre.sentL'd. 


?\\   is:-  St  14- L 


$6   60 


for  spurious  transient  outputs,  noc  predicted  by  the 
algebra,  to  occur.   The  effects  of  contaa  stagger  in  con- 
tact networks  and  spurious  delays  in  gate  networks  are 
studied  and  a  rigorous.technique  for  using  a  modified 
Boolean  algebra  to  represent  contact  and  gate  networks 
under  both  steady -state  and  transient  conditions  is  de- 
veloped.  Theorems  are  presented  which  give  necessary 
and  sufficient  conditions  for  whether  it  is  possible  for  a 
given  network  to  produce  spurious  transient  outputs. 
Using  these  theorems,  a  technique  is  developed  for 
analyzing  a  network  for  the  possibility  of  spurious 
outputs.    (Author) 
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:iih   SYNTHESIS  OF   COMBINATIONAL  CIRCUITS 
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;iHS(."RirrORS:    •switching  circuits,   Circuits, 
^vTitheM--,   St. itic  electricity.   Hazards,   Electrical 
.ct.wrk'-,    Digital  .systems.    Design. 

I'^;--  ;\i;->ei    is  concerned  with  the  design  of  Combma- 
■:-r.al  (l(«ip  free)  switching  circuits  containing  static 
■a7..irJ.s  and  delays  such  that  output  pulses  are  produced 
:  ir  cert.un  input  level  changes,   The  first  part  of  the 
,\)p<.i    reviews  some  of  the  previous  work  on  static 
'..i/.ir.ls.    In  the  second  p.nt  some  examples  are  given 
1  networks  which  yield  pulse  outputs  for  input  level 
.'■.anges,   and  the  term     controlled  hazard     is  used  to 
Jcscrdv  this  characteristic.    C:ontrolled  hazards  are 
L.i--i!Kd  111  terms  of  the  input  variables,  and  a  general 
->';el  1-  proposed  for  networks  containing  controlled 
"j/'ards. 
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TRANSIENT   BEHAVIOR   OF   COMBINATIONAL  LOGIC 
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HESCRIPrORS:    •Electric<il  networks,   Circuits, 
Synthesis,   'Transients,   'Computer  logic,   Algebras, 

Switching  circuits . 

It  IS  customary  to  use  Bcx5lean  algebra  to  represent  com- 
binational logic  circuits.    Such  a  representation  is  only 
accurate  for  steady- state  input  conditions,  i.e.  ,   when  no 
inputs  are  changing     During  input  changes  it  is  possible 
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D.  G.  Dight,   F.   D.   Federighi,  and  J.  A.   Warrington. 
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Compuiers,   Intensity 

.X-rav  diffracted  intensity  data  obtained  with   i  J.iffracr  i 
meter  from  oriented  polymer  films  must  he  ^orre^rd 
for  background,   polarization.   absorftMn,    in  I  ;n.  i^^^irr - 
ent  scattering  befi>re  being  used  for  quantitative  jal^.j- 
latlons  of  radial  distribution  functions,   degrees  .it 
crystallinity  and  orientatK^n  functions.    Such  nuin.-ai  .  il 
culations  are  tedious.    Hence,   a  program  aj-^  devi ■-'.■<.: 
using  the  newly  acquired  IBM   162U  Computer, 
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are  derivej  !' -:    .■:,p..:  ii\  ^oni  rolled  and  iMipurit\  -  inde- 
pendent migration.  Quantitative  expei  iinental  data  tor 
IxKindary  migration  in  the  i  eo  \  Malh/at  ion  ol  pKthciv^- 
talline  zone-rcfine\i  aliiii.iiiuni  and  .n  binar\   ^alloys"  of 
:his  aluminum  with  u.()(K)21,   u.iMKU^  o.iKir,   0.00,^4, 
.0068,    0.0124  a;-,J  II.  (i2Sb  atoiiiu    pe:  .  ent   copper,    re- 
■pectively,   a:  ^  piLseiUevi. 
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ecok^gical  systems.   Air  conditioning  equipment, 
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The  STRATO-LAB  HIQI   «4  manned  balkxin  flight  dem- 
onstrated a  capability  for  using  a  manned  lial  loon -borne 
observatory  for  conducting  astronomical  research  above 
;ht  bulk  of  I^rth's  atmosphere.    Another  of  the  accomp- 
jshments  of  this  flight  was  its  setting  a  record  for  the 
heaviest  load  ever  flown  on  a  maniicxl  strctosphere  flight 
.sing  a  plastic  balKxm.    A  gross  inflation  of  5567  poundt 
*as  used  to  lift  the  paykxid  of  ,38'^7  pt^unds  to  its  ceiling 
altitude.    The  STRATO-LAB  gt)ndola,   which  has  been 
-sed  f(ir  all  of  the  sealed  cabin  stratosphere  ascents 
-nder  this  program  to  date,   was  severely  damaged  aftei 
landing.     ITiis  was  the  result  of  its  being  dragged  for 
nearU  one -third  mile  by  high  surface  winds  which  had 
billowed  it.s  safety  parachute. 
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Respondents'  opinions  of  specific  performance  charac- 
teristics of  the  service 
Scope,  coverage,  exhSustiveness 
The  problem  of  coverage  of  peripheral  areas 
Speed  of  the  service 
System  characteristics  of  intermediate  importance  to 

users 
System  characteristics  of  minor  importance 

What  they  thought  of  the  price 

Intentions  of  future  use  of  the  service 
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pellents,  Isoptera,  Sebacic  acid,   Firefighting  vehicles. 
Electricity,  Inverters,  Mechanics,  Shock  (Mechanics), 
Vibration,  Thermoelectricity,  Metallurgy,  Ceramics, 
Titanium  alloys.   Niobium,   Nickel,   Magnesium  alloys. 
Superconductivity,  Corrosion  inhibition,  Steel,   Sub- 
marine hulls,  Cathodic  protection.   Radio,   Digital-to- 
analog  converters.   Electron  multipliers,  Storage  tubes, 
Transmission  lines,  Magneto-optic  effect,  Spectra 
(Infrared),   Halides,  Solid  state  physics,  Cesium  com- 
pounds,  Fluorides,   Fluorescent  screens,   Sound,  Ship   • 
structural  components.  Hoists,   Acoustics,  Scattering, 
Scientific  .reports.   Patents. 


Contents: 

Articles: 

Proton  Damage  to  Silicon  Solar  Cells,  by  J.  F.  Weller 

Atmospheric  Contamination  in  the  Space  Cabin,   by  R.   A, 
Saunders 

Scientific  Program: 

Chemistry:  Field  evaluation  of  nine  termite  repellents 
and  three  wood -modifying  agents.  .  .  .Synthesis  of  a/  - 
halohexadecanoic  acids.  .  .  .  Development  of  a  combina- 
tion runway  foaming-tanker  vehicle  for  augmenting 
naval  air  station  fire-fighting  operations 

Electricity:  Three-phase  static  inverter  with  waveform 
synthesis.  .  .  .  Brief  survey  of  elementary  thei  moelcc- 
ttic  theory 

Mechanics:  Rough  road  simulator  for  studying  the  shock 
and  vibration  environments  of  electronic  equipment 
transported  in  trucks  and  other  land  vehicles 

Metallurgy  and  Ceramics:  Ductile  rupture  dimpie  size 
related  to  Charpy-V  energy  in  two  titanium  alloys.    .  . 
Effect  of  interstitial  contaminants  on  the  higl:-temper  a- 
ture  mechanical  properties  of  niobium.  .  .  .  Mo.li^'i.  ition 
of  the  surface-tracer  technique  for  the  measu.-  rrent  of 
small  radiation-produced  diffusion  coefficient-  ,     .  . 

Cr'eep  rupture  i.)f  tw-o  purities  of  nickel  in  t  on' rolied 
environments.  .  .  .  Plffect  of  thetmaUv  ai.tivafed 
Rrillouin  zone  over  lap  on  the  lattice  spai,ing  of  ;nag- 
nesium  alloys.  .  .  .  Measurements  of  dvnamic  effects 
arising  from  high-s]X'ed  <oi'dificarion  of  met, lis.  .  .  . 
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40-1*1     All  -"*•     '* 

II»LlO««*»HT 

"»Tt«l»Ll 

HBlI^I'IAPmt      4NC      TABULATION     Of      JANHNI     /•'Off 
'IL?      or      SO.-N|'AllIC      sATr«IALS. 
40-11*    11*  Jl  '•     '" 


4      SC^^C'r'.      i;  IBl  ir&4AP...      OS     -I^-.-4TatN-,»s 
A^..-'S.      ^!.-T      NtTA^S.      SvS-C'AtL  I*"  ^  •      Btr44-TCMT 
••t'A..S.     C^A'IN.S-     **.C    Cj-rO*lTt4. 
»0-l*0    04*  Jl'.      1" 


II»tIO««»»«T 

•Oct*   so»»t.ltl 

AP'LlfO     •t»t*aC»^     N4N4GlNtST      4nST*4CT     RrLLtTlN. 
•  tsCl»4Ct     Coa»0**TI0N,        "IBl  1  J..44""     ON    CLll-T 
VC..ICLC     •Q4''a     4N0     NATtaiA^S. 
40-1*1     141  3IV.        T 


II»L:o«a»»MT 

•  »Tt"Ol.0«T 

n  IHi.  I  OimaPht     of     •tPOH'S    OS    SOCIAL     '4' ;  <  JL  JlOOT  • 
40CIOLO-,'     A'C    [DoC'TIOs.     4 -.  I C"     ••£     I'ATr.     0» 
fAilL'      '»AS«LAT*BLt      INTO     T«r     L*N'-.j4(if      0'     'Jct 

THt.r  a' . 

*I>-1*0    fit  Jl'.    '* 


tI»klO«K4»HT 

■CAD  IN* 

A   cai'iCAL   Mtvit*    or   aiscAxc..   os   atioiNi 
INj'aoC'IO-.   rjs    AOdLTi,       110   acrr^CNCts. 

*0»1*0     7J1  JIT.      " 

•  itLie«<(**MT 

t»*CIt><l*S 

CJ»aTe«L»    alPOaT    of    *rB0S»4Cf    C0»»OHAT.ON'S 
•  CC*'!    roa    JUlT-SI't    19*2. 
40-1*0    0*«  OIV.     12 


iiiLie*»»»«v 
viaul  OIWiMt 

A    BIIl1-1»4»"T    0"^    PSl  TTACOSII-OIMTHOS' S- 
L'sPMO  .^As,i.O"A    vtNfarjs    ^.mruP   or    viauS'l    INCtJ- 
f]  *<"  I    -iL'.^i    anc    Ncao..  jLr,.T.    Cl'nical    •I"T'.*t. 

»     SAS     Oi'-.lO..T.       1—UNUA'ION.      C-f  S0TMt«4'T. 

'ij"'C    'jl""*.    4CNfaAL    rf  I-^tNlOl  Oi"    iNi-L  "Jl'«5 

(Pl-r-I-      '■■NTJitS     C2f  C''^?L*«A«IA  .       J.       4..      JAPAN. 
^liP.      irisAA..     4U00«LA«IA     ANO    POLA'^I^. 
»0-l*0    TBI  Jl'-     I» 

•  I8lI0««*p«y  ■■ 

'-I4     lie.   10..a*t— ♦     CON'AINI    jOiilNAL    HfrratNCtl 
C',101,,     '  •'     'LAOS     I*2«     'r     0C'0«'»     19»6     -■: 

r  .r     f      4S-     'LllJ*    'f  VC     »:«     SIS.         1'     INCl    'Otb 
or,r4t.-r4    -s    JIA&NCIII    A>  U     1  Dt  s' I  r  I  r  4T  1  i-i  I 
-J.^r-OL-l-.''    ANC    «l'»POLlS-l     ICaOLOI'l     •at-slO.aTI 
ISMCT     /c-T-«1i     SIU44Stl     I  P"Jt"!OLJ1Tl     A'.s 
(PIT-I:      O.'NTMltS. 

40-1*1     041  J".     '" 

^»4 


•lINOt't 

rw,t4.'A      4NO  PMT?ic»L   pfOOl  roa    jfo'ixa 
cos.Ti'".,'-    or   C041.S1    sT«u-'j«4L   •4a*«»T-ai 


•o>iTia-«i    tBOM^ric   fi.j«'e»ii    »••-»   'okw 


•  ••vic«»i-)«    to   •   •<x«o-t    '    "t    -    fmt    r    'Tt.f- 


itxa«iC4c 

40-MI    M«  ->:  •  '       • 


Li>ao  ctacm."!*" 


••(.a«T«aCM(t 

C»cI^«*'IO*    •*<>    0*ti4*tij-i    0*    «    ■•ori»f' 


LunT    MOItt 

T*     *■!     r«^«*€0    •OCT     t")     »»H     •*•[■>•.     >#     U»*«»'l 


•••••T1|4«|CI 


•  Do*    ••    f^'»BLlVHt»«''     "^     -4-^' 

»r^*    J-*    '-K    v.j*4'4:t    :»    "*»    •  ^<. 

40.f««     11«  . .       •< 


'  ^H.  %-4f  '.•4^    vov    *     >^    •       "  > "    ^     ;n    •.    ■» 

,4'f«      ti       4*-^«.      'J*      't**^-        kf'«44i-'  '_        • 

4o-f«i    m  •  ■      ' 


••-:>*f-*;f%    ^r    '4«e^N    jin«i-N#    :•»> 


■.       ,41 


•<4>014C     •i.'COIIMi 

•  s        .*•>•;, 4':     s       «        i"     -4        -.Sjcrj^'f 

,    »"    ?»    '  -.1    . 4  -    ;  ■  -   v^    t  . 
43-»«i    5»«  :  •  .     1  ■> 


-(4«' 
'4  •■J. 


•<4>««      ^flC^tl 


••0\J<«4«'      .4»t" 


•_4«-4         »:-»         H4'i.. 

40-1*0    fit 


•44'.\»:»*   ••_ttmi   ;^  >f4«'>»4i*^'       N  ,  - . ' 

4__     .1        ■     •-(     '•t-U'Ct    J«     •    J«  .'■■»••     •     -' 

1    ■       ~  4  N 

40-ff«0      *•«  J|w.      1) 


'tl'« 

»«<        -4»44I_!''       -»        4       ^    ■    :.-'«l   I    •.^'   ■ 
-44.   S»      4-,l      r        i.*..-^;^-        '  »«(4|4.        t 

,4,r''»,     \-«»     *->•     v''^      ''^(     4;»C444' 

(    .'    ,   '^»   -       4*1   4  S  . 
40-t*O       t*«  31V*       II 


■•4      .f  ^ 

•  0-l««     4" 


•<4'-v(Cf      «4'      'J*** 


mu  ^^.    ,44    -    .r  ^:  - 
31V.     II 


.     ,4.        "4         "    4    • 


4D.|a<     414 


•f  w    ■  -I*   'l    4- 


<  f  -s  "» - '  "      -  . 
4D-l»0     154 


4       •■,»»^4-4. 


.f4.      •■ 


r,:*i         •     ^  ^14  s '44^1     •         4'     s.        '>\'m     -■ 

•,4»r^4*  «4:i.4C"      *   ^4        J*.'   4-.-   .•4^*.   '   ,       4f   V/    < 

40-140     •44  01  - .      11 


:  j-4  ..     •     ^     ^r    t«cl  Tf  ■)    ;     -v 

■^      I  •»     r,4j     •'>44«4       44PI4»I''*» 


•     -4'-.^(      _  :' '     '»i'S.     •    44     4 

'  t.4'       44',,-.       44   't        IS  fS.:4 

f*''      'S,         4'.  4^m;s     '*      4^->    :4t^s»i     4Nn     . 
•       -'S  r       .         -  ^•-t'v'  l>.<;*t      f-|Trf4S. 

40-14C      115  Jl«.         • 


■^•»«.^(4      -4*M..v<1      4t4(        'ti'f       Tm4T      r 
*■«*       _•       4       ■»■       I     .>*<'-'  '*^       <■         t^S4»-       ^4      -i 
-fN''.       -*••■      JtS.  .4".  «       »,   •   ■    .  4  '      •-•t' 

S      o«*4»''  -»^  ;  ••4  ■    .   '  •.  ^       4'4l         :   S  .  '  ^  '  [    ,4  't  ' 

40-140     111  . .         1 


isi't- 

-•€■ 


40-144     411 


LUMT    MOItl 
9«4« 

-0M*4«t»<14l    J»     0«44    t"lC'»     0«     OJ^'-CIT-*     4! 
'-w4  4    <  ^1441      41"      •141T,       -,4,      »(.,•<■       1 OC  '  I   •       •      '- 

rrrr^Ti     -.  ^    'vLI4<0<"If4^    4'^r:»l    4N'-     1»**c  4«  s  . 

>a-t«i    !»•  01 . .      4 


4««)l»l    3*    «Cv«(.wTIO« 

:  "'t  1' !»4Tia4i   00    »cTt»M»>.    <fvX:" 

•  ul!04lt     )«     «<>•«    •«0>ltl-4&    tnoKf     5«     4(4 
»  Oh     •<v'J40'0f  l*«04T     44CCkLr  I. 
40-t«l     iM  3I».       4 


..■•"»      >t '  t 


4<«.  1  '4'  r  ji. 


»0-f40     '1' 


•  4  .«        '4»     ,      (    .'-    I  t    I  . 

40-140     104 


•  .tr  V     0»     If"!.!"! 


,^N       .4        4t^^^'t  *         '4  :4fs1.~ 

4.      4'.C      '_«4»4;-l'.'4^      -4'4      41      ■ 
'44,       ,4       '-«       ,»■-■■,  4'»-       -4,1'. 


L  "-  *  :  *L      Vf  LOC  I  • ' 
^^  -  (4  4      ■*»      44  < 


I«ft4>i44.   •<»»   ■ovt'<«»'i   4tK«.':<i;   '•■' 

4*4...  »      4»^I10      il«uS«I^44.      »J*CI1.  1-44. 

•1J«»     J»     <l«Ct«44.     •H»04«      •>•     DV.  1     •-     .■ 
40>t««    MO  31  '.    '1 


»«U     J«t<tT« 

»      ^t4»I04»      tl»f      4041      J\>4i.I»»      :5*.'4X      J*4 

joi4T«   140  oT«««  i>ir    joi^n    14   t'^11, 

414  314.14 


aiMCl^T     '0*4 '404.     0*      4*.*  ,ol..'«        «i     .4-- 

M4>t      44       ,l|la*     C»l.lW>41C4i  •V.OT.I      4i      V-t44 
»»*C  f""f -44. 

»l»                                          OK.  K 


4 \r  •  *4 - 


4<4t:  I     44      ; 

'    «-r  --»    l«-     -     4"     ■     .•     >4>-      ,..••>■        4     .- 

44.«r      (44*.  -fl      t       S.^''*>t      4*04      ♦4»t      %T4<4|441. 
40-t«0     441  Jiv.     14 


4<4|.MI«'(4| 

4      :4_>»,-l*L4      '^4       '-.t       -t4V..4'-f4T     0^      4.^ 

\'\.:'.-     .14*     .*     S./1.  '-    ••.,4s.\.       •i4"4»C'l»t 

1-,'.D1        •-       •(  XI        -«.-44         •         •-        -44.  ...t  . 

40-14  1     544 


4<4acai    'jtut 

..44-         -4^<       k-Sf-     '      '       ■     -     ((■4X»IV»      't'MO- 
^       t  ^^,  »--»f^^4N'      -      S.  1  i'       44t..*      4   1"*      4lLJ- 

•'■••S.  1.>*€»      44S4  -•      "-C-l-lC-      5|4«rT»*      <.444- 

\(n4;n.      '4'',:*1>4      -4-<-4      •«t4. 

40-l(«    III  .  ;  ..    ij 


40-141       I  44 


4Ci.ti'i4^   »r:-4«i:i 

**«€    f4rs'».*(    4N        ..    . 

('«*.•-.•       I    »       ,'  n4  -  4.      -(    .  4  • 

4  ^  -  1  40      1  1  4  -    .   .  . 


4CI.I|4!4,     S4.!»4'l34i 

■•'  tl       ••I.   '4.,  J  44" 


40-14  1       1   1-1 


•tl.^j     •;'.  ^4* 


...      .^Sf-t,^ 
Jiv.     14 


.       •.     4  ,.4     t    ■  .   ,t  ■•I'l 

4?.      4^4 -4-      •^4^'!'       -'^S 


*•€  1  •      5»      .  4     - 
4.40      '5'**44i' 


J-.  1       .4.1 

:  •*4^f        4 


II  4      44.4  4i- 

4    »t44-.i.  !g.4- 

-4»r414L      •.4IC4- 

>nnn  ■>€  - 1  ■»  I  '  i " 
r  1    i»-44et»^ 


C5»4\4»**4<      StuOV      0*     H*-4S      4N'        *'^Ni(l* 

LCj«0C«'t1    »(>•    o»e     IX    4jv4.-;s.    -.4  44* ',.  •-.*£ 
4<«,    ;  4'^_  ~  .ic    itH^'C.*. 
40-141      ^44  Olv.     14 


•Cf  -  .1        9  :  1^  ^»* 
■    A.'     •« 


'•S-0014      l»V.4$Tll.  Ot«     •10-4.14         4>4»<!,4 
t»4fC4»      On     >04|U      iT«f*OTMf      04      ^44      1.444      4o';'M 
*e»»tO      4T      KO*     l*l«Tt4<lu»»l-'.  .■*(44,»'.  ,,_ 

44Tr4iO<0      t.040     •t4|0r»      4*      *f-^44*,44s      44    '  t4  C  .< 

-4  '      4'40      i40     4  . 

40-t««    40f  J  i  < •     14 


•0-t*«     4<t  ^I 

4C4>0*^k.4«(      ;i.O'><144« 

:  4  -  ;   •  ,  4  -.1    ^4  c  •  L  :  ■  ■  . .. 

■4'        10*.:44       4.,„        •-<        444. 

••j'f  :  • :  ^s    •  s    >tl  «'  . 
.  4'4<:r    4  .^    :!4  '€^  *  1  >N    4.4. 

44..f  .        14  4  ;  •  !  *  :  4f     -■   4^  .  ' 


f4*<.j4»|0<4      4J40      *ll*»      ^4  '.*€      :444«.       4' 

•|444t4.      1O-T044      4  I  T*.      4      4      4  .^4I  I  ♦»  It.  4  "'t 

-»4»lt4. 

40-t**     *••  3i<.  li 


' -*       ■^J|V|U«'41.     0^*4- 

s     4-  ■  -    .    '■4««»*l»'.  4IU 

,.      (        .,    ,.,.,      j»       4  j«,t   |, 

L         •      •         .*f  C  •**•     444  1' 
.!     -4*>    .     .V     44  MUf . 
-fs*1      4^4      '-t  5.4#4*       1.0*^ -.  I  1 4  .  i     'r,.)rM|4M^      4-4J 

*)^;4«4,*     4^4     .44  "^r  4  'C^.n    C*^l.OV«-f  |T    nt     T4><»*4 

S      4^,       •,»f«       54       .(444'4. 
•0-»»0     111  Jl ..      14 


'4%-4'»*t54.      54      C4440N      '4-i*4L        '   *r        .4" 
■      .<«   ■      .  1     r  .-(4     ««  s-  . 
•0>1«I      511  , . • .      J1 


4|T.       *  ..       .     .  .1   •      . 
44o'4'j4  •  1   ^t      ».•     ••  .. 

[••v  »»l  .»•  :    ■•      4     • 

•  ^       '■   S"  .  K*f  .,-     .      4S 

\  4  .*'        >     S  . 

40-145     )>4 


.*«  '        4  .14     t  .*r  ■  4 

■S      4S      r,T4,-,..      U4. 

«    -,      4..V     **c 


•Cl"44i:      ;444Ct»3«i 

r  <T4«i.i  s~:--   ■  4"4»i^  1  '•    ' - 

CC444K  r4'*4-l.j4S  4*  44*^  •- 
4S.,  4  I  •  •  .4  •  %  .*4J!>W<'  *  I  0  4  »  4'  ; 
40-141      144  31*. 


4<I4««1C      "•'14144.1 

I4JI1 Ol 


■4K^44C'j4t      4O4...I" 

,  »  1  ^s      f4  ■       .1  4'.^' 


*"4Ut4     L4rT4. 


■  K  4c  L 
01  • 


1U^»04  '4  - 


4C  •••414.      0  1  5  i  I  3< 


•0-I*<     414 


I**..  4  *  144  ■  . 
4  *i^  44  _  4  *  ■ 
40-140     441 


4  --44.        4  .       «l   '  M        '  i        ••       ■  .   ■  -« 

,,%      ■     •c  .       -       ■  ;  ->4  1    •<"    4    ■4«- 

...      4N-      4  i     41*4.  'til       \-^"^- 

4  -,_  4  f   *      ;    .-    '  s-i  ^•*      *41*1 

:  N  ;  s-€  11  4*  [^...l. 


„i\tr 


411S..4-1.       4^" 


te  •«Ttiii«i,« 
•wctltti** 

•UJltf     «T«uCTi4t»L     CJ-»'.-.[-'1    '54     0»f4<*l. 
,*     1T4-.N44114.      It"'l'»'J*<t  *  "".j'*      '  ■"      CJ-^.*"^- 

444»l«'t«1      '*      TMt4»»L      »-":■■      -1 
■li'IllNIi      •'•4<J*»4<J«I  »• 
•».|«0    |T»  0  1  ..      14 

<|I*I<IC     •4Tl»|»».i 

||«Tt«I*4« 

*h€      4f..»»1044     •tT4IC4      1*4f'44»-      44r-      -IC"' 
l*4<*j4f      0»      Ot»«      'U«t      -•1.".IS14      Ct««-lC>.. 

iO-t*0    fJ  01*.     14 


<|4U«4k    CMTta 
^4CTIC     4CI0 

4L'-1Ji-      »4»OCO"»T«1C'10«     0»      '-"t      Cl«ri|44L 
.t.5ri.1     44$     ClI»«1.'     0t«O'<«»44Ttr     0J4IN*.     1'»t"t 

..«f  •»C<TU«'I3"    O*     t>0>4»    Ct4t»«»l     w4C»^'C 
»4^JC»T5n      ««404tD     >4C      »I»»*I«IC»'4'       !4f4f»44. 

>«,  1'   441  'O44ctooer   T»4'  cr4e444L   -■*•» •.4*1  j*- 

41,     1J»»l-lfNT      '0     •»1nT4'K      ■404«4i        IijOJ'WC 

-?  ■440r.  1 14. 

40.IM    4J4  3'  ■•     '• 


<(iiwo»  44ai'Tiaa 

44rl4':5».      •'      •      J4.1«J4I"LT      404«*146     »0  1  N ' - 

:..44ii.      <»»c'4»i.   n  »'«  1"!  '  1044. 


-]'.-  4  .t«j»   >4iXwi«4   >'-*»Ki.      i:^-^!*    4,S- 

■«.-*4       ..  100-"C.      fl'^T^Px. 

40-t»l     140  0|..     15 


KOlk.    T4II 

C>4t4IC4L     •NO     »H1»1C4».     >*tT*4O0J     »3«     »TllO»l«.>, 
C0N5TIT  iTTO*.    0»     C04LI"     i1»UCTu«4L     •4«4MfTr45 
0»     r44».lTL.     T4«».     »|TChi     •OLtCLH.«<     »IZr.     C  044- 
•■5>1'I5-.1     ••0444TIC     CLUSTr4JI     »44r4     >M4Sr 
C««r*"4T5-,4»»«>.     |lT44CTin4,i      »B*?ir4i.     »«0»»«TUi. 
40-lt*     Ml  31**      I" 


C«-  CON 


•ConnuNiorioMt  THCOaT 

tttCM 

•tVl€4     Of     «lU4ltCM     »CTI»IT|lf     r»044     BIT     «t - 
$C44C"    L4»0»4TO«»    Of     tLCT«0«llC«    rO«     T>4r     ■>u4l«Tt4 
[■•Ulva     II     •>>G     19«1. 
tO-t*0    1*0  ^l"*        * 


■  I'l 


■4.'f*:-    4»»c*«v.^.      »-*i'rl    J'    i,-^'-1    4* 

41. (      '4'   1  .I'C   111. 

43-1*0     10*  Jl  *  .     '> 


.•»e«i 


•cetriM* 

FLAK     tMltTiN* 

iv4t,4Tit>4,   o»   co"44t«cl«u   "tTMOoS   or   '^\t 

S4.44T|.41      r0»TI»46*     0'      4L  .      /•      0  4  I  Hf  ^      4^0      4      "»4- 
"Ijfi      5<      IN'OHtL-"      »••"      ••'^      ii)ej'44't1l       T-C'IO- 
44H44      •40Ct"JI      «OC»f'      l"4»l«llll>4f.4      TfiTSl      '^^jIOV 
•  X/     ••L4TI04I      FlNliHtSl      rC44I>4«4. 
tB>f*«    Mt  I>>^-     <" 


*<04T|N«t 

V4Jlt.llMC« 

rv4i.    |«T|'>4,    0»     UVt44L     »LUO*<tiC€MT    C04Tf4« 
"•'I4I4..1    T''     l'«C«C»SI     vnien.!'"    0»    '-I-**    •!»- 
C4»"     5J4IN''.     Il»T     '11VI4. 
40-t*e    *«|  3|V.     14 


'"t   oe»cri«o4«ii   i"io«t"  IN  4etLi»"'  <4«0'i"5   u 
iTjr  ito. 
•o-««e  Ml  oi''*   i> 


•CMNZV4«« 
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r  ^  4  -,  .      : -^yC'l  1  .>■•  •  •4i.4f  '  >-.^4   )'^.M4'4  ■ 

4'J».  •••.-      •t<^«4-^«t      »'4<.,«.  «i-l4 

»■*     M-4C44.-*     4«€     I'j^lt^. 


tkicraie   ••lacat 

44»e"      :^*»lJt»4'  I    5.4  i      4;...      C-'41f€4 
SC.'CI*.  D#51.*.       »4»ir'..      -.4HL^.NT      ••'  _   > 

•tkT      BtrnOO*      •»      3t  't4*i  ••  !  •4*1      V4r»''. 


( .  t : '4^  i»4 ' : :    4t :  t  wi4  • '  :  ^■.    ^*    "re. '44^    • 

*044f4»Tj4      r«44,%#e4      .M«>v^      .44.44^.--      r-f^^^. 
•  •t4f44f»->       4'       THC        '.•••n       V'**.^*!^-       ">   .       4"^**       • 

••v^^'Ains  -04,^i»'». 


\C  p.  •  4  4   •      * 

40->*a   41 • 


'_»  •*  44         .-•.■4»-  4V  ,1 

a  4/  4  ,  4  '  ..      »t  41  4   '  4        .' 

f    .    M  -   -    '    ^  ...    41,        4    ■         M    4  ■_     ,.     , 

4"  .         *  (.1.         4^        ,'  ^',  .l, 

»4,»  \        •  .  -14-%. 

40-1*1     5*1  _-..-•> 


i44T|J4i    0*     44        4-      •>-.     trrfC^l     4'    44_^» 

!»■        I-H        4^4        44,  ,         ..(^. 


40-141        .1* 


Kl.lC'»04l      I^Mt 

••  jeut '  T 14, 


■.  '    f 


4'     .*  ,. 


«L*C»«0»»4'tCt 


■0441:144   4440    -J4.i--:j4^       "*►.    \^   *.i\, 
•0-t«0    (I*  J. ..     1 J 


:  -4*  J,.  »  ;   .»       44ft44r 

♦'Aft     1^1  !■«»«. 


r  .1;   '•-,44-»0«4»*t4044f   «4»        :    ~'.      4^4'     f, 

•••f«0    STl  il«.     J' 


4«k(C  '•0O<« 


40-I»O     111 


4       _   44  -,f        '....444«<4      t   '     ,       4    .  ■    '   . 

44„f  «»   \4-4ijt        •-       4       »..'"■_•.•. 

4C,-..4.-4        «#4|        l*<jttl(0. 

49-1*0  \o»  ai«.    I* 


•Cw(C'*0C<KCM44.M«*»>44 

»  •  1  ""A.  4  '  • -544 

'  )r    *    '  4  '  :  j« »    J*     :  ^M  ■       . 

«       S.i       t   ,  -  4W^  t        ,  J44r   •   .   .    "S 

4a-tt*   •4«  :>i  ' . 


ii.ic'*o«."t;    ct4...» 

-€>:4,    i4».-ot    '?«.t4.    s,    -rtr    »i}   Ci.»"'*l'> 

[•«.4»..       ».!•(. I      -      .       -•!  4.-4II      ■-^>^I^H^^       \'<' 

d''4)^...t4.       ..4f4-4.       4t      (...•4''^Nl       K44^     4[«4 

\f«»444.'4,    -  :>44f)._<  .;.,•'. 

40.t««      • 1 • 


fjf_       :f_,S.  '■<''('  4,        4N4        «|4«4^*,.4 

■  4  *f  S  .  1    .4  •  :  -4,      ^*      .-f       -  I  •      I   H     (  .  '   -  f  4     -.f       ;  s      ».:  I  . 

fH.     '!^'\,         4<400  :  ,     r  . -V  ,  •        ..     4S-         ^'-.-loi* 

4t^<'»;^i  I        J  4        :S      >.:4«4  -/  Vv4        4  ..  ..'■   1   ^4 

<x    ''     .^      N    •4  1.-'     .  "v  -     '.'.•4>^4i.       t    .'4. 

'-^''f'4.        >#       -l-J^       J4.       4*,,-'        „A.^       »,f-'4^'\ 

40-1*0    to ) 


•«LtC'»0"4»4«t»fC     •«»€     •t»Vi;'l94H 


40-»*l       I'l 


«€LieT«on««4nTte   KKti 

*-<      s-4''t4;.4»4     ^     '  ^t  ' 
\».4#»;       4         .      ^,w4«(.4'  _     . 

40-lt*     414 


«.(  .•--4..,t'.  4        4'-.4        s.       44        .        4         \r    ..     4 

...J-,     i«r     «.,     -4^-  44      4«         .<-S\      \i   '   '   ■      ^        r      4 

' . 44f    . 

40-t**     All  J  1  .  .     /* 


-4    D»    "4»  i    4»-t4!i^j    ,4ij    rt^-ftJlt 

.   ,f,      »   4(14       ■  4  *         .4     *.      4«f-l4.j., 

"V*!*..  "4        -4^-'.'4'   44*.    . 

40-|t*      •**  Jl>.  • 


•  '  4«  U  I   •  • 


-.f       \i     ^4    '  *f    r.-'  ■  *4.»4 


4»l         -4        .4    '. 

43-t*«     •>« 


•«i.lC'»0«    "lt«0K0»4 


f  « 


I         -4-,      -1.4.Vw~'(        .  .-       •^■Ji^      4f%t»4C-«.  .-t 

•4       ,      .  43St»t       4',^       4^^      ■      \'JIC1      "^      ••< 

.^       -r      441  ^  4  ,  4  •       '-,  •,         "■4  4'  --»-•€  \  t  s>4.-      440 

-f         4-.,     -4.         ;«        .<   '    4    '    .         4',_         ..<         -4C44IC4L        »'»vX- 


914.       I* 


4    "4       ..J        :4-    !^u  4*.>« 


40-t*0    '11 

I,.fC'*044      •44*l|II0«t 


4a-(«*  •14 


f.'i.    -s'.    ...t      W'4.    44^,-a    34    » 4f   tLC:**o- 

-4,..':-        ^44^.4;*..  4w.^'-^        J#       4X1^*      4'      'IC* 

44  ,.      4  4.  J    <  ..r   u  V, 

40-»*0     V3*  Jl..     " 


4ti.fC»»0"»     »J»*I 

•4         .4f\V       ^N      44..  J4   4   ;    '    ,4   ;   Hti      _««4LtC'*04l         .ti'*' 

40-r*l      T14  4 


4<lIC'»0«i     'J»tl 

■f-.«4      ;4'-<-lO<       ,1"        -fiTl.       4)44     4    •4-'l>4 


"f  4  4   j«t  -4    .  .  «  ■       l.4P'^*. 


44*1       4.«M     rNV[4-'« 


'44r-.».  4'4^'S-V      "•       41..     ;4lNtN.%      4 .4"     ^•41'4. 

.;..\       14  -      ,444ts.      ->ts^;..     (4'..f4^. 

40.t*0     110  ,  1  .  .        « 


•(>.[C'>04i      'U«(l 

•"»»"I04ilc    raittlOM 

;  s^'  .s*  ■    ^4  '-oo«    f44':'t.t    4044   ^ij4if  '  '3* 

-14.      41^      4  *      4N      ")•!  44.;.!.      .l-»t44»j»f        '»1    -^     • 

4,..,.,      .-      ,.),(,  ,4.  •      4^    •  I  .4»J«-«f  ••»'" 

•    -.     \     .^.,4.|     ;--«'s4.|^4.\. 
40-I*O     10*  4 


Lf    S      4*   4|        'l   STf  '.* 


»T     f  .   Mil"" 


,---    4j*4t';''4>\    .''14S44.   4.4   .4^^•-<J4^'' 


X4«!"     C«'-O0t«.        v4«llM/»     4CTIV4T3«.«tr4«C'0«» 
vu»»'44'f    c  •^•<«  1  HA  t  1  04. »    fl     l>»yH»l«4Ttn. 
40-1*0    III  0|v.       • 


trtl"\     ^      4444<44      BAOIATK^I     ON 
•OU^Kli      4..C      4JKXI4TI0     t'>l.l»'«X' 

40-t«0    4*«  Dl«.       • 


4«..IC">0«1C    ttUlKWXT 

fl4»'     5^44tir«i.»     '»0-*Hi    «!»»•»     044     4     •4UJIC' 
•;     •■.»H"4"t     IlIC'40"i1.-     CI«Cu''     4f^l»4..^;.T 
44L     I^U^      t-»|41C4l.      •«4r.4«»4'  lC4t      "  >0t  1.  »  . 
4».«*0      »l«  D  1  V  .       1  » 


f»»t:'\      ■*      «4»4>44      •4Ji4M''44     0>4      •4:>T[- 
miM\t\      4..C      4»»0C14'11      to.     l»-tS». 
l>.t*0     4*«  ■"  '  ■         » 


<^{Ct««4l| 

•4»l.t«      0*      4,044-«lL4Tl,I  »'  IC      [L'C'40N 
•I>.|*0    t*«  J  I  .  .        » 


X4II" 

4*  ^.44-     «./4      '-t      :4^C-44.'J4,      -^      t^tC'4-.. 

4^  4-4^     •     r.      .:4l...,     4      -:,"-4^.!'.r.C      s<t''4 

■.-SI-.-  ■"      '?«". 

»0-|*l      14  1  J  1  -  .      i- 
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.    ^.4f  4-4       4N4        I    4-4'    I    '4.. 
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•CTt 

K«T«Tie>l 

«'4xi»ji.«»io«  o»   »«oys»L    44«o    |T»   trricT^   04i 

>t^44,    yf»Tl»oL4K    HTiTAii^iiJ     txouCrO    B'    CALiaiC 
I44I';4T10n     44^0     *»4<iJL44     4C  C  t  L  €"4  T  T  O't^  , 
•  0-t«0    Ml  m«.     I* 


•»tST    N(UT*04>a 

f  114I<C"<T»».     1 1  L  I  C  (X40  JU44C  T  1  ON    r4$T-xf  j»*On 
00>144Cft4?     •tni     4«l»44tj     4IT.4     C«»^'4l      T  r "  • 
BkW       •114...       %ua'4Cl      40*4      C'4-4*rf  .       4  4.^      4      -  *>  T  I  4  I - 
C»TI0<4      T1      |>4(n[4SC       I>4|'|4l      !•->»•-.?      C4441'4 
L  in   'If  . 

40.|*«    •*!  JI  «.    20 


'•Ti«ut   i<4Ce*<Mic(i 

•COUt^lCI 

'tC--.10^4    40*     t  S  '  4dt.  I  S..  I  •4*    4».4iD.4-Tr«»' 
44Tlr,JC      CJ*.*/!*     4  cm      4404JS4NP      SOSIt      LOAJf." 

•D->*0    t*«  -I'"-    2) 


0I|4 

'"€       l'4»Ll<'»«.l      Of      'HC      S4Tj«t      r>«-      JItT»«»      »4I 
ON    L  1 'Ole  nC  «  I  »  •     C-OLC  STt4C4f  wtS!  <■     "NO 
r  ..Ol.  e  4Te*-n.      T*4»4S^O»T. 
40-(*C    T«1  Ol".     I* 


•»t*IIO)i*«NCT|«ia 


l><»LJe>lC»     0»     S^IN-O^oll     INIt^JCTlON     IN     lit 
T«»4S»04T    »»OCtS«$     IN    4f  •H-iNlGNr  Tl<-    Nlr<»i. 
41.^("T$     IN     TMt     'UtitNCe     Jf     4     0€G'Nt»»C»     ">r      T.41 
50    P4N0, 
•D«t»0    T*«  JI«.    ?i 


'IClO  (Million 

'4BL4S  04   NJ»4-HtL  4T1  4  I  ST  IC  tLCCTaON   Tqt_ 

jt^'o«iti  '"«  titLO   [Hijsias  C4T«o)rs. 
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•ritLD    IIIIC    CO>>MUNICATION    ftTCHt 
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•«IL*MtNT     lOoXe    C04I(T*UCT|0« 
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.  I   .Pf  «  4  .     4t      ^  .  4 
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»»TTt    *CIDt 
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»t      ■'r      T-t      IN     »I'^      I.Tli'lN4L     »t«4j»I   )N     TtC"- 
Nl..    €      JHC-'Btu    «T     J4COO*     4N0    l.J»e<     '0     ->r»t4"lN' 
'-•t      4«4t44TlJ«     04      »I»»lK      4C10-1-CI4      H««      ""(-jS- 
ST^trt^      T-,t      4PPLK4P1LITT      04      Twr4      4CT'40.^     ^  O*      '..' 
STJTT       )4      T«f      MtCXANlSN      J4      L.  I  •  I  0      4liO*»TI)-l. 
40-lt*    •!•  Olv.      1* 


'4TTT     »eiO« 

■laiTMrHttit 

'"€       iNr^.^NCl      0»       'Ht      N4T    ,«t      04      0ItT44»     »4T 

?N    ,   1»^-.C-<C  «  H.     C-OLt  5't4pj'NC4!4.     4N0 
^-Ol.  r  S'C4  It      TB4NSP04T. 

40-1*0   -4*1  :3i«.    I* 


•«I(0    KTf*    •l*UL*TO«( 

4      SOlII      4T4TC      II.CCT4JN1C      JOlLf'      'ft04»Tt« 
4f.4l<4T04      14      TtfTfD      »ITh      4N     t  l  t  C  t  »  0  .h  T04  4    ■!.  I  C 

sCMvc   4:Tj4Ttp   Fcr044rc<«   ontsol    talvC. 

40-t«0      (0*  3 IV.      IT 


Kjt.^. iiut    •tct'iiON  ate  moN-rtto««c« 

»'>'t"4.         ST,,iiTlC4L     li'l"4TlON      IJ     •44CTlC4»Lt 
'04*     OC 'e*NI*-IN.4     TM«liM<K"     »fTT  I  *•<,$. 

•o-t«o  111  0  1  >.     1 


rtMITtl 

4N      1  •»«?  5'IS4T  ION     or      TMt      N0N-l.INt4«     t444|;Ti 
IN      .Ml      4lrM^,»*t      WI(^Pf4Tl($      04      4f44ITei      ANT 
rt440444  -,.4f  .  'C      s44«4,(T      44Tr4I4i.S. 
40-1*0      1T|  01  V.       14 


PIC^O^COPIC     STuOT     or     "OOf     Of     r44CTu»*' 
'lt4NCv»      ,0l'4«r      liL4SS-4tilK      'J»P04|Tt?, 
•  0-1*0    110  01  «.      14 


'•iTE4HL     P4H»"tTr«<     lN»t)tNClN4     C«CtP     \N0 
'4TIGuC      Ll'^       IN     FlL*NtNT      lO.WO      UANINaTE^.      C4LCP 
4N0    r«Tl-,.jt     STUOKi     UNDC"     JM»»I»1.     INO    N I  M  I  4L 
COMP^tS^IVl     STHtSS.         J(.TI»»Tt     SOIL     IS    »    C'*'*- 
POjITE     4{i.,ro«CtO    l.4»lN»Tt     llTM     •     C0NP,(45«ivt 
STHTNG'-i     of     HO. 000     P?l     4N0    CO»»«t55IVC     ■•OOULJS 

or    i.oD^'OO^.    JtNSiT*    or   c.oa   l^^/Cw    in. 

•  0«t*0     •*•  01  V.       14 


•riL"  wiojfeTOO* 

4    «t4«    p'OJtCTlON    ylt^lH    411-    4    roi_JfO    OPIIC'i. 

P4T...   4N0  CONTINUOUSLT   W4R14dLt   •*  4  is  1  r  J  C  4  T  [  C  4  . 

•0-1*0    ?•*  Olv.       d 


•'ILK   *C*OC*I 

t     4E44    P4oo£.CT10N    vlL4f4    •ITm    4    rocD'O    OPTICAL 

P4T...       4W-;      C"NT  INIXIUSLV      44414^^^      "•  *  i4,  [  4  ]  C  4  '  J  Q  4  , 

•0-1*0    T(*  JIV.       « 


fV4LJ4Tl04,      j4      SEVe44L      f  I.  JOHt  S*"  C   <  '     C  0  4  T  T  i^r, 

»4Tf«14i.S    TO     lNC*e<4C     vlSiaiLlTv     jr    r-ioo    4IR- 

C44rT     0J41N''.     TtST     rLiaHT^. 

•  0-1*0     Ml  JIV.       14 


fv4L,4T|0N   or   C0"><e«cl4i.   hcthojS   or   r^rat 

SPOAVIl-,  C04TI4,*S  or  IL.  Z»  0>IOfS  4NO  <  -»«- 
HofS  0>  IN'ONtL-"  »N0  NO  SJSST4«TESi  1441, 0- 
SPH4Y     P^OCE'Sl      •OC'fT      |NPlN'-,t4«tNT     Tf^Tsi      -<OiI0S 

4NO   ••L»TioNi    ri4,isMtSi    rn4TiN<i4. 
•0-1*0    Ml  JIV.     1« 


X      C  0  4«  1  NC  - 

c    ^.i'r«^. 


<M4|     C«etP444(.0"Ttk.|»Ii 
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,   :  '44.(-tNSi  «i    4  ;»t  I  ^G-k 
'■^<'->.  -..>.  1  >:  s. 

»0-#41     3*1  J  I  .  .      ., 

^-P-lil'IDN 

■  4p."4''0N  o»    T"i    '..ro*' 

>•,.[.,      ..      4      tP'lvt      .••14NI' 
40-»*«    114  ji  ,.     1 


'"<      '  !  OC      t.|4<i  4N      |NTE4r4C{      «CT*EtN      .4j      44**4 

■•■>n  4-4r4r  tivia  e»  is'i44|nc    mt't*  ^^  ^-is 

"*■   oc;:4^^.  |,4To   4*.   oct4K   ts   4   4fs,i.'    o*    »t:4^ 

»' '  ;oN. 

'»-»•»  tn  3  1 ..     i 


3'<»'!0NS     4N0    OUCjSHONS    II4-1-,IN1     '" 
fj«0»f44     -OvtNtNT      Tp«4H^      (  C  0.»o«  1  ■       'NP      PT^'TU4c 
■•.'I  4*4  4..    .4      4,^      Ne4HlNv4      '14      . -»r       -4tTC0      ^'t'C^. 
**-»«l     04T  31..      4J 


►4<i>.CT0C4'»T»LLlNl      ANlSOTaOPT      Or      44«NtTS      4  «.0  f^T.«,        •r.TCIi^ 

)T>.0rC44r  TV  4,  Bill.    10«<4PH.      or      jSS«      •t"4tNCf$.        """«      CONTNOL      ST|TKa| 


»0-f*0    IK  Jlv.     7» 

r«««|Tii 

•  •NI^^CTualN*    MCTHOOi 

rcvEcOPNfNT   or   »404o-N4Nr   tLfr  t*0444,b4#c4ic 

4«sr«»E4^    ro«    ti.tCT40(4*i.0Sl  vE    or«lCES.        "••dONVL 
14J4.       re44.rfs.       '4H*K4Tio.,    TrrHMioix4.       ^1- 

lwl.CT«lC       In4<J1.4T04i$.  -.I'..-      4      CC44Ni;S.  ^'iSu'Jl' 


(IM0«> 
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-'■■>i4i.i   !•    Dt'L'ii**'!  J"4-3"0'-4  •  ■ '■•    •■".-:•; 

4--J*0     '■»»  JI4.  « 


•"f'4t     "Vl'tl 

1.*441>V;      4^3, 


■■•      44lCTtOK     J4      4      't4'      P.4'f       :s      4.Pt4- 
'       4      i4». 


->•:    .«■ 


■••I'»tl 


43.|*o  >ai 


-»*c    I:, 


'*''»t.  !;   :4.»»»4.i 

3fro<i«4i.  J, 


-  4 . s'4.  ; 


^:^X        4.'l"'4jP'        If       ',44,f-|       4. 
-  -,,44...        ,f  4S4      »(^r-4tsjr 


"(^.•4^      ■4r.-4.:4-4      l,4.f'      4^'. 
'I        .*.       I'-.'.tL  4  -I  "4  4  4^      Pj!. 


4:-»l4     41, 
•^'4...  J««4 

'3-1*0    tl* 


4     i(4;ii      ,f     t4»t":-C->'s    .S    •>I44;4. 

|Tf4''      ,4f(P      441      4-':f4t-       •- 

31  . .      1  ' 


4'3D'     Of     "4t     4O«»'I0-4    >""0»l"TI»S    0»     Tf-ILlTCS. 
»0-»*0    l»0  "^l"'     1' 


l'*4.l 

CO*'!**! 

•-C'-IO!    »l»4l'.ING     l"<-PL»Ct     C0**3"t0    'I"!"!.! 
Ctl-fSIN-.l      i.!M4at      CC4T^^4^.      41144     OP';»SIC      ■4»4t*I4LI 

•t4441C        Ll'»»«41        tC04'0'4KI. 

»D-t*0    »«1  3  1  4.     14 


1'tt.t 

44AIIDCNI4 


4      H44r>t4«14|(4     »KC»4A'«1  S'41      Sy  *  VC  4      *4IO     fl^^l- 
44131    TJ      04«      JlSfWt      Ca*JT»L       4  4P     *Ue  4 - 

Lt  I  *4t    '4  1  je  I  t^. 

•  1*  31  4.       I' 


I'tLt 


MB)-  MOL 

•IC«0«*VC1 
MAM** 

«tyica  or   iukmch  tcTlviTItS  r%<sm  mr   «t- 
searCM   L»»o»«TO«r   0*    CLtC'OHICS   »3«    THe    '>u««Tt* 

CNUINS     II     >"«     1*«24 


M<II.IT4*T    eOMMUNICATiOnl 

^lir3*M*NC(     TtST    l>tStA.TS    0»     T«CTIC»4.    -"ILltja' 

voire    C11««U4<IC«TI0<«   SVSTtfS   •mICu    alLL   »«i»ioe 
CIKCUITI    ro*    0ISIT4L    0*T»    T«»4l$i<I  J$1 14|. 


•  ILITtar  r4CILtTIU 
4<Mto  ro*ect 

UTILII»TI0«    or 
40-f«l     1*1 


u*iTcu  ii«Tti  ove«st*i  n*st 


PPtX't-^l'  (.!     34 
-4  rt«i«tl    »f  si»«C' 

'^Pt444l>,-,      14.      *eT4. 
4  J.,      1  *-.  1  . 

10-I*0    0*< 


ITtLt 


T^t    tK."'"    SiGflJ^E    u«)t»Xi;t 

rO'4rt*fSrt,  -4C"»NI444 

S     44     L.tvlTlO     »f  ^'OiTj'tl. 


•MItlTMT  M«AMii*Ttenf 

fTuoitj   ii»  o«<i»«ii*ri04.»L  ei^rf cTivc«in<i 

THt    note    C04»LICT    »»CTO'<.     T-4t.     «0i  f     «44B1'-4UITT 
r4i.10*'     TMt     lltCUTIVt     »OCCt4iI0%    rfTO*'     ■4U'4»'< 
«eL»TI0'«1    r»CT0«S'    '"lO    TMC    fHlTroiJ4,    •H'vj(.t44. 
*0-t«0    !••  01 V,    ;» 


>o-t*a  IK 


J»     STlI-fLtlS     ITttL     »'«C     ITffti' 
31  •  .      I  ' 


ITtl.l 

"ic»oi»«ueTum 


4f.4'I-N      Of      »!)«$'■    (C''»t      '0      ■4f  C-l»"4lC4L      P*0'- 


14'  If  1     ir     I 
40-7*0    *«| 


443.       t4.      A-*^ 


•-C44TL.-l'»l4Ct'4'     41.34     C  J'<4H     3*     C4«0"<T«I'IC 
4*4^      4C-4^   i"^*  •  t  IC      •■4TfSr4tl' 

>0-t»0    til  Jl ••       i 


iitLlT««r  n* 

TIUtNIlM 

r»T»   coNCtiKalfte   4TTiTucts   «>«)    iiTtirnss   or 

OTFICt*     T»»t><l'44    SChOOi.     ^TuntNT?, 
AO-tM    ITI  UIV.     ?J 


•nlLITMT    T44INIM 

»     «>')CtOI«t     "as    Dt»fcL'>rtO    ro*    CXLtCTINS    0»T» 
TO    fOK'4     •     IITHII    OCSCalBlMi    THt     ■tL«TI\f»     -aOSI- 
TK4|4|I.,-,.TI4<(     offlMirS    »J*     '•OVtKtlTl     >440'«<-,    4     i,4<0'l» 
0»     »»tCI4LT!t5.        «**mO*4)€»     rSTI4<«Tti    OT     T"* 
C'JSlTmislWfc-TIWt     •llOIMIrNTS    ro*     T44t     IV>« 
4404rf<€'<T<    msSIBLC     •'"04«fc    1'«     »•     ^-ttVtL     1'^CI- 

»LTits    4€*c   aeT4iN[c  rijo"  «•"  co-4«4no  »••')  sT»rr 
cOkLCU   iTijntMT  orrtctas.      4  co'«f»uTti»  p*oi«»<4  ri" 

HIt»4l»C'44l.    C40l^I4*    "'S    4P»VItO     TT     THtSr     "'»T»     T~ 
Cl.0!^Tt*     $»tfl4cTIC»     I"<T3    G«OUPS. 

4i>-t*o  111  JIV.   ;> 


tTt0«0l.0«IC4L     04T*  ' 

H44r\.44fO 

:.0.'^    '^IIThlB    TI04.    4'.;      ..•3u4in    ttwfL     vIIIBIlItt 

4'      P4w41'4'"«4.      ^»P*L*»«ni       4  T  MO  J44.44  4  I  C      P»44T;-Lf 
|»4'IJ'yA|i     t4.434     44.4i.4itl     '«     4     rj^c     C0'i-''»3L 
4.,'f4i      4;.49,4.t      Prfai^TI.c     tff4ATS, 
»0-»*«    41*  014'        i 


•XINCI 

TtlT» 


■I><f.     »4,TI. 


••4f  4t34ai.0«IC4l.     ■404* 

■fS'l      -S     I4«  TtO'OlO&lCfl       *kOkm      «T      iM/fOJ-sl 

t'.t"*"     --41    10441     •[-lt'.,IC.'4     IS    t'-ClliHv    ■•E''J''t 

■'      -   4S      if'J-t      3Pt  «44  ]  5.,At  . 

40-1*0   114  J 1 V.      a 


4  4C  4  4      .4 

4  .t   r  I-  'C' 

»0->*l     1(1 


.«4tTt3»0«.3ll« 

••(r4>t.4>40 


.••1C*'4€      ■t1fc44C-"      '4U*4IC44^CS       OSS* 


4't       t'l      ^S      '-4t      »r'fJ.<0L30»      Of      i4Ct4«l.4'.~. 

'IjP4.*t      V4"'lT|3M      Pf      •HflS'Kt.       'r4»f»«t,»f. 


*0-»*l     I'O 


►  *L'  /•4i!TI041     l«4Vt  JTI»*T10S    0* 
»t««0N4tL.     "l*'     LOT    P*)i->. 
40-f«0    Til  OIV.    li. 

■W0CUL4TI0H 

T4«     •*I»4CIPI.tS    or     »*K*Pl.T4IC     »■< 
4fr>»««    TTJ  OIV.        « 


•MOOULATOa    rjMt 

rVA.M    «OOUL*TION 

fl'TT    4llO»3tT     >4*«0-Ti«t     '4»««-CI*CUlT     "ULiC 

440om.*T->«i    vo<.T44rf  rou*.iNS  •»oom.4T8«  t4.ri.0Ti4«i 

V*tUU44     TJIl     S*1TC>4    fLIXfTi. 
40-»*0    M«  OIV.       • 


•«eoix*Te«( 

»\A.M     HOOULtTIOai 

rl'Tr    4lL0yJ(.I    '4««0-Ti»i    >U«I.-CI*CU|T    PULK 
■40l;u.»T3*i     V0(.T*|.4    C>0UBi.l«46    IIOO'H.  4T9*    l'4»t.0T|  ■4<i 
V»ClU'4     TjOt      IlITCx     tLClC'4TS. 
40-t*0    M4  OIV.       « 


•««T|0«0».3«r 

T*o»ic*i.  attiaot  ' 

4    Cl.:fs»«»tt0    '4f  SO-iClLf    iTjnv    or    14.iT4SIlI" 
P4T'fP-.|.      41SDS     4*40     tC'4j     P3vt'4<s4|     Ts     i->;4HfrtS 
'.341t'4  . 

*0-l««    40*  J  I  4'       J 


PL*»TK  •40UOCTI  M«sje0O4.  Tm1$  M44CV1-10*  IS 
INKNOCT  ru*  0i»l6«t«1  •'  •  t»Jl'>f  I""  TMT  ■^CtllM 
or     PL*1TIC      **TICL[S     U«U     in     «VI*T|0«     I>.»T»j44£,fl. 

-•C"I4<C*T   SfTt   *>4r  •*r)*pi   »I*TI0'<1. 
40-2*0    (IS  0I<'4    >* 


'•4TL   -T-)«»irNti 

•4CT*»0l.I«> 

"4C      ^11 

4  IH^T  1 

tlJ'tC^     1. 

-rf4C' 

t  N      f  *  4  S      4  4. 

30  ji. 

'  :  3^     •(  44  4^ 

f3     il« 

';  i"  jf  1   4  , 

T..«tl 

•a-t«o  10* 

O*      4'4J      -tT4iO>.IC      r*Tt      •"      C-l" 

"4^  "▼.jHi;  I4,t    (j'-'44)    wt*f    s'uHI'^ 

PAPtH      f  .4*0444  t'»';4»P44|  r      444NIS4- 

•  »CIJ4CTlvt     C3-*)U'«'>S     IS    '43TT 
'«430.<     Cn.4P0UN'>l     IN     THf        ■*  I  Nf  . 


•••ekCCiJi.*!!  irauCTuat 

C0«*ti.*T10*i    DI****»    r0«    441    0»CILL»TO« 
STHf NST  I. 

*o-a*«  la*  31V.  }s 


31 V.     !• 


■  IC«0*4Vf     *44»Ltrit4( 
T**veLl>»«    ■*V«     TuMi 


f   V*t      4  4  I  "S     3f 
i      344(r       \4P.  1  4  I  t  * 

*0-t*0    JU 


T-f       •3-211       T4*4ftISG      *4v» 
'3"l   . 


'3-»»«    1«, 


4  -«   -    I    I  '  4 

I     >       4S:       *ft4  .        . 

-1  '       -.  t  S^,L  I  I       "14 

r      :  J44P  ■  js   4 1    4  111'--,    :-i   4 


■  !''4TI0S1      «f4CT|3SI 
3444^      4"!  t       t    4''L      t  4C'' 
-,      14      4.'-)C44S'- 


•«IC*0«tvtt 

-ittMc"*  *''i'  iie'4Ut  i'4»Tt«   itfr   ^ict'vtx 

'tt-NI))f|      'NCtJPlNl     St4     I  i.'CT^T'liNCTI''      "'I*tC- 
'  I  u4     4e'-.'.l  Outs.     P444SICS     P'4fN3444s*    r  Q*     ^C 'f  C  T  O* 
4PP.    ICA't^S.       '»*Ni441  511  JS      tINCS      4S3      T«  *  S  1  ■  I  S  S  1  OS 
.  :   .f      C  )-4P5sf  STS, 
*0-tt*    19*  Ulv.       * 


Ni-n 


,4,r««'>t3   t44|isio*.   STjoiti   or    vH**tion»l   •€- 
L*4»'n.    IS  si44Pvt   poi.ttin.E.1  r«04.  V40c»    <'»Tto 

&*»f?     311s,.    tOl.0    OOPtO     if«4|*N|ir'    TtTfCT-W. 
40-t«0    »»l  J'v.    »» 


TCC'4SI30rs    Pt«F0«"I'4u    0U*>lti;4i    >«tCH*NICIL 
C*sCUC»'13SI    ON    *TOPJ    *'<C    "OtlCULel"     *T-)44C 
St^f-CJSIISTINT     flClD'     C«l.Ci«.*TI1NJI     Llf"     >" 
•  •VU      •4-<tSTt»     440t.tCJtC1"      ni*T04<|C      ■40l.tCUL'.1l      O^  " 
Ct-lTt*     '.«P1N»|041. 

40-f*0    4*4  '^l"'     '* 

f'O'lC     SfLr-CONSlSTtsT    fliLD    i'*lCU(.*tI"'n5    "» 
T.4t,    flPiSllO,,    ncTMor. 
40-t*0    4««  Jl*'     '* 


MOL       MUl 


-    -•'.t'l--    <'»t'.. 


<«•  "i:4k.      T     «i.l  !• 


•  ••I  'JO*     -ll'l 


*3-l«0     »•• 


•  ■  jC«  «  ■  t 


»D-f»0     lt« 


•  MM   i:<40   >at<t 

'•-. .  l-»  _  -      -•«".■•.    --^     •    •  t    «»>  •»  •<  ■-• 

•  9-t«l      111  ..  I.        « 


"•OO"! 

•  4-      -r  -  -  .    ^«^f  4  .  4  • :  .'.»    ^ff    '  *♦     401^   »f   *«   :■« 

4'      -»4«4       ^#       %-,"'-•  St       ■     I-***      -'•.*|.  !•       444 

1^4N        '4-       •■-(         4V.,.       44        ..-•-*,'        *«^*^«*  .f   4        « 
•    -t.  .»4       >     -4  4  44.        •4y(  ^r  •44a*.«      ">t  •t  NO*    •  *  . 

40-|«l       111  Jl4.  • 


4  f  1  #4  - :  3., 
4  ;«»o«<i« 


43-»«i     :1| 


*«A  'til  •44 


-    *    .       ^4    .'   \  . 

43-ll«    •!« 


I  1       '  '    4        .      •« 


"  f    \  .     If      »4^»«C   1  t  44      «    ^-       4  .,'-••»;»"•       -4'*tj-C^ 

•  4^4«        ^'\"-       4-,  ,.'i»i.  •,   .        «    ^4  \(  :'•',-■-, 

*',-*  S  ^S-^f  ^  ^'4j       44W'        J*"4*-  N^ 


•••V,»4'r344» 

•I.JO0 

•(4t*        \t.»:eV        )•         '''l   --(.-»'.        44f  -•^,4        ■•»  4 

IV.      <       t       >»       *    ■?  ■      V;,.''       *^      *   ^  •       >•*  4t-       .'• 
r:_'r44li_'      rja^l       1#       4N'-.«4i       44  S      '«       ■      *>'• 

4>.''\f.j.  .ItA.t'w:'       \'      -   •  '    ^      4.4.  444      •  Tf 

N      '-t      4r  -,t  *l  t*'t         •  4  -   ,  . 


•««'l3444t.    ')crt>4M 

•:,■■»'■  jN    3»    j^  ;  *  t       '  '  4  ' ',  s       .  *  4  s» 

\'<       -    •       44   _ 

*o-r«i    141  Ji«>    I* 


'>«rT«4i  socrcr 

-?  4  >       •!  r        -S       ,    V    ,N'*  4   ■   S   -,  ■<•       •„    S/'If^       J«|      4    ,» 

»..       ••,#^.     -*^4-4     4«4U    \r/»«    •ff»l*«, 
•  3-l*0     I1-*  )1<44     I* 


»        .4.f:,t«'l4        ;744#4-        -.--*..4'  4,        -  ^  '4 

'4,*        1-4      4M  !  '  -      '•';      «i*.4^      '       4  '  '.    S      4sr       »s      4  >.,      4  4 

4      _44'i<       v^C   4S      4«4iNA.  4  :.''4.  * "       't'       \0^Hl 

.    \  M>      ■-      ■4^:j>.4"       1,-.       .4.       ••       144.^|.|»i. 

•»->«e  til  .4 


»»4ce  «C3rci<it 

»t  .•        •■.     ,'s<..     -    "4l"><|'X4     444C    •f:-vf«». 

4a-i*o   111  Ji»>   iJ 


"44401^4'  194)     ■<«      tn^»\ 

■'    »»»€<•♦    V^'r'l  ^"4 

-■"J4.44t|''      4»*('jn4 
-••»C»      tT    ■->»44»» 
'4  4  4   1  41141^      •   -t«444 


'      444         <444L     44*4V13*I* 


4C'l»II|t»     »«044     •!»     «. 


•*€  .  •454.      Df  •?  :  'Ml 

.-.     ■        .■             4  V      .  v,JJV4,tTl04l     •a^t.l^     l>4044 

00  4      -■ t       '-t  •  ■44.   ,     tlTN     C*>tT4i.      ?»••■ 

«4>l     •)   "•.     Vo«'4'l     •'^•^»    1  4»4t4(  .     4V    4    o-"!'!- 

C4iio<>  '1   i'4C*i.4U    I4iiti4i.   r»4»-.r   :4*ai'« 

4?-|««      4«|  Jl«.      10 


V..V  ■■ .  .4  ■ .— •■   ,"■      •<.    -■•"C  c-'4<t»tnM  J» 

44U4.L144     rmi    )4     t4«*<iT      >0     tLlC»»I*4t     C  •<i»  « '■  •      I  ■> 

a     ►••   4«4»     ^I-Of,        NOTLf     »4»-»lt>.»"     OIOOt«. 
43-J»"      'I'  Jl».  » 


4      :      ■■•_t'l      »tt      0«      •v>-4t4l'»4»     »0«      -If  «<.  •  I  -<  I  4,. 
»•*     4S4  .1.4-4     l,l»»4  1«i    't  J-<     "'      '■<     sr  .,♦•04,     »       ,4 
4»     «4*rij«     "Ht4«4Ct«     »«J"     i»Ovi44r     7e»"    «•'<     • 
4r<,.r44      TT'-4,4I10*      I»Ol;4tt      4      It^O-vA     "t** 
4044«0      '-4*      4.  |44^-0*-4  I  V4f      to      r>4t      aja^T     »^  (  "4 1 , 

40.|«i    •>«%  ;>iv.    ^0 


4i..."5    1-1    "C    »«lst'CC     ..»    4    3(&".t<4C<    ■»    rnC 

^^     "IN  •  . 

43-14:      '44  Ji*.     i» 


•44r-i«.    •    4,_  -  ■« 
:  34  • '  N  ,  ^ 

ft«i-.-4  j4t4  «Tjt»   T   •«4.(j».t«  41P  ta«  •4nTfC- 

Tl«l     Cl4»fD     V>    "IL     '4<|     .'fli.     (t    S|1«lji4     4'.l';» 

^  .1  f  - . 

43.|4«     41*  Jtv.     IT 


•«044.0fl»«  je'l»t      THTI14« 

4-44'      --41^     1»S''"    4    '■     ■"'-•^C't  '. '4  jr  »  ;  ,»     *Ctrr«« 
4       S      ^       V      ••^»l,^,S*      -I^M.t       :4\f       «4L^t      4   #-      414.0- 
■■*»•*.  i'S'f-"      S4\X'       "1       ~»  t  -  :  S<    ..      ')I444rTr»      1-44,. 

*r  s  4  :  4,  .      'r.f.lil.S      '4^-4      '     4»tS. 
40-l»»      (ll  Ji  .  .       ^>J 


»o4j*[4'    '(»•    »04   m.n:*l    vt444,os.    a   n^-4- 

•  •4,'-      -^441       4'1\      :."V«w'      4  ;  -M      •-44       Ju:'44»<4\ 

*  ■      »   •    .  4        •»    -.41   ^\   ,     ^        (     3.,  4    '    :     J4-       4f    ,     4    't   ^        '-4*         -       •   ,4. 

»4|    .  S      4    4  •  J4.-.  \;''      4(\4.'S      4  444.       f!^^      44? .'  *   ■   *      3^ 

.4^      «        '4,.       --44       j'-<4. 

43-ttt     ito  .  ■  ■      'vJ 


••4<^44.^  t44«4  4      1|'4I«t«'|44.      |a^j4»10«» 

4*44  4*-4,        j<  .4«:4'  -44,        (34':44,        W        ^f'J^ 

■   -*  .       ...      ■   S»     44         ,    .   444   4    '    .        4.        4S»^    •  4    I    S        L>4        .*    '--H*- 

44f  \        4.  i.(.4e.         4        4-(,        4-4-         '^t         ^    \  . 

40-I44     444  • .     ;> 


44.4-  S         ^         4        fc('  .4         -4  ^4,,^    :   4,f    4  4       f34j4-4    344« 

C(>'4:i.4.      '.44       ,,»4k'.,,S      .4      %4^r4ir44     •^4'M. 
40-H4     •'  I  ^  .  4  ,      ^i 


•4404  *-      :  44  X  :  444 

c:.3^  3«4 


■-(     .!■:  .t  • » •  .  J*. .    '  '^^ 

*         •    •     J".        -T         S*C    '^"^ 
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loii    $x>':''-    •«"»    "'  •! 

-       ,#           ».^      ^i-^-r 
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■       -.  -  'Ml     CTCC'U'*''*     '"<t»lt»«». 

43-140       144  J|tf4  * 


;  '40   443  • :  4.« 

4.1    ,4         s   -.   r*eftc<i  C44H4HT44I   4»«vi:<'>J*4 
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■  •40«t^ 
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43-144    «|t  Jl«.    to 


•  -■'  I       ,     4X'U«C»''»"4€     401J440    4l»o    <|«<l4llj-> 

•       -       '■ .OlM      Cl44T»Ct. 

43-1 40     44-'  314.     7» 


-  :  u      'kif)> 

-l-Nf    •lC«»»t04i    j»c  mu44-rttO»4C« 
v.'-s.       J'4tistlC»i    1»»I«4I10'4    IS    "4C'lC4»».t 
4     .       ,■#...■■■>,     •-•fs-X"    Mf'IVi. 

43-1*0       111  JI4.  % 


•"i%X_l44      Cl4.3l:344l 
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49-l«l     |4|  ai>.    to 


•.<-l44      |44..3l!i4,i 

■4044 :  •34 1 


4  4  •         -4.        4-4,44(*S       4''l4j«^',        ^(C>4'' 
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<.t44      »,       34rt<t>4'      K«"t4l»« 

4       *t».4-  4^44       44444.4^1^^.       •!JS-^4        Cr^N        4        .44[1. 
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4"44<      Cwt  «4  4. 
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4^X.t44      •■44-11 
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43-1*0      4*4 
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,      ,4      -.,       41      »«tU'>'f-  ■•  "0,.t'      4.44      SIT-'      r-4S- 
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4440Ca<*      ••3»S*.II0« 
•-»l»4      Jf'» 

,    i;    -4   •   44444   »«r4ji.»:c'"4   i»i'""». 


•»X-t4^    ••9»>Jl.il0^ 

.-(..       s'      -,j4.-t«"     V'4Ct     "J^f"     5'1'1"S4 
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•HUHCatCM.    MfTMOei    ANO    P«OCtOU«C« 

•    WIIO*!    »OJMOS    0»4    T<it    l««0«     IN    Ny<4f«tC*L 
»04.UTI3'<     -ir     THl    DI«IC>4LtT     ••0»Lt44. 
40.t*0    111  OIV.    IS 

4      C3-<»Lt'l      »t'      0*      •V>4.C'I041»     »0«     0€»C4I4|14« 
T4*     •■•-4J(.4«    01  »T«Iil;TI04<    0*     TMt     ■4tJT«0«t    rtJ" 
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40-l«l     M*  OI*-     >° 


•  S     4^-,0"IT4444    fO*     4»»K0«|444Tli.»     IXVt«TlM<i 
1.4Stf.       l»444t      WiKlCtl      •"iLt      4T      THt      I4H(      T  [  44^ 
3t'r4«l-,!s<i     T>4t     ITHUCTiMf     or     TMt     •44T«U. 
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•OCCtN    ■0TTO44 
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INTt4N4L  BOOT  •aOVtNCNTS  «IS<JLTI'«4  f«ON  t«Tt«- 
NALL'  4»»l.IfD  41Nu»0I')4L  tOaCtS.  «-»4T  0'«»C«V4- 
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C0«4tL4TION    0I444444    f^a    442    04CI-L4T04 
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mC'ARATIeN 
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40-ia*  Ml  0  1*.    to 


MJ4«Of  »T41<T1VI     l<.i»tCTIO«l    0»     rl*t«    4L«'S- 

•  n«.»o«cen  »t»sTic  "USUI  c'sts.     »  •t4*i.Li'j"- 

•  INTOI     vnirON     Tj»l     411-1     T44.,tT     «4Tt4l4L     '-"IC*- 
Nl»4    94     1^    "IC^ONt    0«vt     l»4-.ti    ">«•     1000    '^^••INI'r 

•  •4U     C0S»4»J».         IMI&C     L»>4     ►•'*CNTf3     IN-MOTtON 

»lt4lN-,  . 

40-t**     *t*  ->>"•     '° 


••ocuT  i,4u4«c>4ca( 

*>IL*e40     T«4C** 

4N4^YiISX>»     "IJllLt     i.»l.NC.114».        CJ«»«'    l«t 
IN     41013      4*fL      1.4lj4.CMf4      •ACtLS. 

»0-»*0    •JO  ^"'-     " 


II0C4(T    I40T(M    NOIZLt* 
HC4T     T«4Nirt* 

-.€»▼      T»4SSrL«      iNC      ••HTlCLi      T4tjeCT0aif4      IP4 
tOtlC     •43»tlL»NT     •0C»fT     -r'0«     NOZItH. 
40-I**    **1  01  ••     J' 


Mi0C4(t   ■oroa   •40IZl.I( 

•  4*tkl(   ratjtCToallt 

.-(4'      T41>.Sr(*      "NC      ••M'lCl.t      '44jCCT0«lt«      IN 
53,.'C     •ti»£li.«NT     40f"€'     »CT^4     S"77l.t4. 
40-1**     4*1  -'■  ••     '' 


•  OCa(T    aOTO*    HOItLI* 
•C'44CT3«T    •ttC*t4ki 

4r.4MCtO    TIC>«0(.0G*    fC4    ••O^Jl.SION    iYS't"*. 
v3^.      Ml.        •tf'<«C'0^»     "»Tt«I4i.$.        •-*Sir4L     4N0 
-ti;-4NlC4^     •30'<-T|"<»t»4Ti«C     ••0»f4Tlr4    'Tt     »04' 
•t'44C'i4*      -»Tt«I»1.5l      HIGH      T[»»f«»TU4t      >"-»SIC4L 
4Sw      "CC-4S1'4L      •40»e«'I[5     fO«      J-INC      •t''<4-'34T 
"4Tf4I»^4.        B41Cr     OrSC«I»'10Nj    04     Tm€     M4Tr4I4LS 
4N,,      S0j4C»      !i4»0«"4TI0N. 
40-t*0     J47  31V.     1' 


••0C41T    aOTOa* 

•4Tt«I4Lt 

»3Ni4T[N     t40JI0<4      STJOItl     L»440€  •      »I"UI.«T»0 
f  4M4      S-      -inTIIIONS      lSIN^     4      •L»S'44      »4C      t  •  1  ^  I  ON 
44P444-.4I      444tCT      0»      V-»t4».4L      S»l'^r<      ON      4. 
40-t*»    »»I  -""•     '' 


•  OCKIt    aOTOai 

acr*tCTa«T  ■ttc*  1*4.1 

40*4NCI0     TlCMaiOCOi*    «0«     •«0»J(.S104«    »»ST[«S. 
v3>..       HI.  •tr4»CT0^V      N»Tt«I4l.S.  •HTSK4..      4N0 

«e,.»4M;4i.     •00'<-TC"»t44T    !•€     ••0»r4TIfS    r-,->     «OST 
4tr44C'14*     -4It4|4».ll      -IS"     Tt«»f44Tj«C     •-.•SIC«L 

4s„   "t:-.4sir4i.   ••c>»f"'lts   '04    so"t   •[r«4ct04T 

-4it4Ui.t.       S4Ur    OrsC^l•MON»    or     T"C    "«t'4I4lS 
4.4.,     40,4-4      IN4  34N4T  ION. 
40-1*0     147  JI"'     " 


•«OC«IT    aOTO*! 

JOLlO    •9C«t'    mO^tLLJNTl 

►•L'     Sr'lON     Of     T"e      "-J     SOLID     40C4CT     --'04. 
C.  '-f  4-7^t:. 
•  0->*l     0««  31  <.     7T 

4C  |tT,^^4TI0N    OtTtCIl^".     '0«     INS'tCTl^,     or 
i.4.4f,t     43C4t*     "0T04S. 
40-1*1     H)  J'"-     '' 


MeT4IIV    U*t.l 

LlTC4tTJ»l     it*»C"    0T.4ACIC     FLUID     SI*«.S    »0« 
"tCI»40-4TINt    4N0    40T4T1NS    "»CHINt»l     «»Tttl41.S 
tL»5T0tg4S.     PL4»TIC5i     P4CT41.l.ICi     »S»tST0Si 
••t'lNO     St»l.$. 
40-t*0    *u  °>*'     >• 


•KOTO*    •L40Ci 

TMt34»     4N0    HfTMOO     0»     DtTtaalNINi    0»«4NIC     UN- 
B4L4NCC    or    •OTOal. 
4D-1*0    (Jl  01  «•       « 


"CCH4NIC4L    at"4*I0«i     TMC4HO0TN44IC     4N0    5T*OC- 
T1X4L     •40»€»T11S    or     N4TU«41.     4N0     STiTHfTIC     4U»«€4»' 
5T«f  $$-ST44IN    «L4TI0N»HtP$l     I-4«Y    ■(  •»>  I4f  MCNT  * . 
*0>>«l     IM  OKi     14 


'  MIU4l*4rl 

CMITKUCTION 

THC    ci^i'lLlTT   or    1   LloxTat  ir.MTi    hIlICopth- 
T44s$P34T4ai[  bulldojc"   to  'atPiae  »  "4St» 

L4'»riN'-.     4T4IP    rO«     STOl.     TVPI     »I»C»4rT     IN     JN- 

Dt*tLO»tO    »»t»l. 

*0-**0    1*T  0 1  V  .     1  1 


••ATtrr  ocviec* 

,N.i,  ii«44-s4r(  ocvict.     »M»LYSI$  or  r.tLuots 

DUMIN*     TCJT^. 

*0>tM    **S  OIV.    It 


•t*riTY  ocviett 

tUIDCO    MItltLIt    ITACTICM.) 

S0(.10-sT4TI    4*4i    !4rt    OtvICtS. 
*l>-**0    1*1  31*.     72 


S»NO     40*f"<CNT     »T     4IN0. 

*0-t*0    M*  01  «•       2 

r*N4«tC4LL*    L040CO    r>>0TI>«6S    ON     S»WO.        'I»t4I- 
"CNT4L     4tSJ(.TS    »evt4LtO    »     'INlTf     t<C4t4*C     IN 
DYN4NIC     «t44IN«    C4»»CITt     OT     SP*r>3    'OOTI.'.S    OVt» 
TMtI«     STITK     C*P4CI'Y. 

»o-t»o  Til  uiv.    n 


•»«NO*ICM    eONtTMUCTION 

CC«1*«TH'N  ^  4  StT  or  NONLlNfA*  tOUlTIONJ 
DtM41"lNG  YMf  vlM»T|0-4S  or  S4"4r4lC"  PL4»tS. 
*0-t««    *Tl  01*.     75 


GtNt44L     INST4BILITY     jr     c I 4C U-r t 4CNT I »LL T- 
STIrrf«CO    S«N04lC"    S"CllS    SiJBjeCTtO    to      INirO*" 
ClTIKNAL     •■''SSlXt. 

*i>.t«o  »io  o'*-   " 

•  •••OltCM    •4NCL1 

APPLICATION  or  Y44IATI0NAL  tOuATION  OT  NOT 
TO  TMC  NONL'NtA*  VlB«4T10N  ANALYSIS  OT  ^n-^OSt 
NCOI.5     ANO     L4Yi4lD     PL'TtS     A"*!!     i>«tLLS. 

*D-ta«    *«i  OIV.    7S 


or     NOTION 


•aoocY   T4ij(cYo«ll* 

4N      4    .V3-4I1C      uNft^lOt-      •JCH.T       |»»4CT      •4431CT34I 
'44JCCTT4.      4N0      I-'AC'      4  .<  f      ••tOlC't:      T"«l.-.- 
«t44u«t  ■•tN'     04      4INC     tNCU   '^Tr•tO     i-J'INS     '  " 

fNrT4t   'Li  •■■' . 

40-1*0    »01  -"*•    '2 


Nl   2  5 


5T«JCTu«AL     ANALYSIS    A440    DtSl'iN     Or     A14C'4rT 
SuejCCTCO     TO    NuCLtAA     C'PLOSIONS.        3tSI(iN     or 
"04eYC0-41    PINClS    417"     1)1     A    rnfo    lOAO.     i'i     a 

ri«tn   ST44IN,    iji   MONeYco«4e  »o«  "tA-i    an-i    (ai 

S41N-ST4ING44     SO 4     BC4N, 
40-1*0    0*1  OIY.         I 

»4PtN31CrS     TO     a0-2*0     0«l,        SY43CTU4AL 
•NAiYSIS     4NO     DCSIGN     or     Al4C«ArT. 
A0-1*0    0*1  QIY-         > 

•  (ATtLLin     VtHTCLt    T««JieTO«Itl 

(AUATtONS 

roiT|r4|4     rO*     SC>«»OC0|N&t«     St»4448lLl"     »•- 
•  l1(3     tt     44YtLLl'l     04BIT     TKtO**. 
AO-lt*    *•*  31*.      17 

4i4TtLLlTt     VtMICLl    T«»JteTO«ltl 

•«AIUMt«CNT 

4     SATtLLiTt     L004     AN4lC     C«wCJL4TJ»1     a71«liTh 
ANO     fLtaATlON     INDICATORS!      NfASa»f"CNT     O'     'ATtL- 
LITC     VC  .I-l'     T4AjCCT0«I[S. 
AD-.t««    *11  Ol"'     '2 


lAT  -  Ml 


•  IM.lt 


Kit«i^I»IC    l*'lw..!'?     **^*0*'>-    -'N'«r'.i'« 
»**«•€    f'jOICt. 


trtu.|rt    <tHlCLlt 


tO'i*9   tit  -> :  • '    '  ' 


.  4  »f   \  -   ,  * 


40-t« 1      )•«  J  : 


lMltk.OI<M 

40-MI    ^T<  ' 


•T««lLl»» 


•  tClla'I'lC    •tM4«<» 
•  «;:  •    '-Ml  .1- 
•0-f**   •>• 


,  ,  't  '4-  ,«i    M4«.-    -  •-.4-:  -   « 

•4,  •    ■  H  .       \f   4       S  , 

*a-}«o   Ail  31 *.    i« 


•  MC3NC'"    (•:  KIM 

•(;-••  )^i  .3--0".,  •  sc  ■■  •-'  •■'■ 
l.L''«;>4  '*-|li>t  ••  't^^  4s,  -.  s?  t| 
•  -.--    :-i«_j»'««t    •■<    [".»^;    -    ••••«••:> 


>i    1-      .^-   w4_     .«<(•. 4-    ••    m   •o'i'o  'I*'!'. 

44,    •^S4.  Iff  m       .f,**^*  ^       4L*      ■*  '  • 

«3-f»l      !••  3I>.        J 


r      r4\'...4-       j#      (S,     -^'t"      •'*»"'-N»k.i 
•  :>-l*«      4»-  '   ' 


•  M>.I'4lDC  I 

«<H.j«1l1'»    kl"l'«    '••J    •t«l»»I»l"    C'<4M1tS 
OjMO    1»    C«'IJ"    •"''    4"<1"MP    lj«t'l  ••  »1 -••«  .     I-. 
TC«»TIT|4t.     «OI.JTIO"«-     4^     3»  .     4  •      -.»     «.      • 

"  I  »^  ^(  4  r  'f  %  . 


■4,  m  t     \        -€  ,*  ^4         ,4        4S 

s  -,.  .   ^     ■       -. 


•»f«»o   I'i'C't 


'%!»     4.4C      *'«4''4ti;i     >r      4:      |«44r    '^^^OUt 


»3-/»0     ••! 


•  M»yO"fC"4i.i  t*I 
t»4't     •.!»-• 


•-€        4  •  4  •       V      ,4        .  *•  ,.  1      I    »*',■»:  -^f  N'  4i.      ^4   •    ^  -  T^ 

Clf«(i4[rv      !»•      \'-44.';-      4ti(4'4'-..       ^      44N      '4»--:S«. 

C3-4T«'x.    L**.'       ':>*    •    •*>»    '.'■':'    \4i4r>-d^'4» 

^',•4-  4.  -      •44S       •-(444  i*«      ;44.       -tf^,         l- 


40-I»0     1(1 


•»4>*4«      l'*(tMI 


40-»»0    %->\ 


Jl  4.       14 


!»j:^i.     •44. f        SI  4 


C  3, 


\-H  44       't    %  '    >  '       S(.*-4t  ^' 


-r  -    '  4      .    » 

43-1*0       4*1 


•»-f I'l 

•  >p4r  i«« 


,44        4*>        ^-.|     44        S  '  •(    -44  '-        ^f 
4,        -4..  .•_44.J1       404<1I 


••4-4^«t        l«fC"*«llCI' 


•44-,*4f   4  !  ^•4- 


S  '      *4  •  ,    -J*!  *       '  - 

-(  .    ■     ,--   4    •   4t     .   - 


4         4f^f«.         -4    4      41^ 
4       -'     -4        »       4   .->       ■•4t   1   4 


:  4 ' ;  ^-4    ;'    »  :    M  4  ■  .,4i 


4y44   44    4  '     \(    4    '        ■    S   .        4  .-I     ^  •   4^         "•     ^   •  >* 

-041    'It    •  ,.         1    .».       •>  .    -  . 

•  3-»«'.     ■X45  ■■••     -•■ 


•3-»»0     I'l 


"«^-444l-4^      ••O^fl'IH 

rcjni     •  -4   s-  .  • 
TWt   c-<"      >     -.'•■■ 
\  -i'  ■ . 

4-->»»      ««■• 


"»•      -t'l-wJI*' 


s       4-"    t    .        4^ 

31».     I' 


•-t.4- 


•f  tk4.IU      <tKtCt.(t 

r«*c  ■  I  ■•« 

4    »4'',_''i    .  »*    4«4,^r    :4,.:,,4':j4      4' 

4»»i     t  ^C  '  4  '     '•*        4M    :  ;  4  •  ^*  4        -r.v    4f4rv'        r 

;    'f       #t    .  •  -  _»       '44v<  .  '      4  .  t  ^  - 
tO-t*«      44  1  Jl..       li 


••■iLk* 

■'4'-4€44'-;»^       4.«4       •<; 

40-t*a   'IS  •> 


•04<'f0    ■ 


4'?-|»?      4'1 


'  -.*    4 !  ir  4  - 

4        •444    4    \  s 

•41        4C.    4   -l 
'    4   •  f    . 

Dl» 


"444'r-)     0*1^      4'*^     •4'4 
■   .,   5«»     A»     «    »(4. 

■-*     .4f    •   ■   :  »i,      •4l'»4l.C'"» 


»0».l^--.-'-(     «••• 

OH      ♦•4C        ,-    ,.    -^   ».  -  4 

•t4f»U        <       ••(-       '•■ 

-t  •'-•:  '     ■  -l    - 

«3-i«0      14; 


.  -  .-•3-CI6lt4i.    CX»t«'t»    ••«" 
•  •  ^  ■  4  •      tlLlC)^    •"^     •-' 


4'^-;tt    444 


4»44CC| 

'•JCJC  '  I  ■544 


it'  )•-■ 


43->40     H4 


4.      0.^>»n.l4. 

'  '4.14    tf4a  fnjt 


Jl  •4    I' 


•  •e4»ri«i44« 

'-€         \*4"t4.^.4        J' 

**«f  •  t :  4^    •    ^'^•K  '•  ■  ■ 


',  '4-4j-«4  44.       ■ 

3I<.    >« 


f  ^€:  ••  1-44444' 1 :  *c  *  ■  "  4  :  "•  ^   »• 

"•044*  44 1  #  >4.4   -t:iij*».  •*:44   ;4'^i    \t 

».4»t  . 

•»>l*«  tit  II"-  '> 


4f;e44    •~,4-4<€t    !N    •-*      M 

\1-  ••34»  '14  . 

40-I**     t«*  3I>-     '3 


••c>«aiA.l«« 

-   -•■.4  4   40       44,0       .    J't" 

5»144'  ;  1  ,4. 
*0-t«l     1*1 


\-'-'«IC4«. 


Itr,f'  *.(^0»    4"^r4    'hC^-IJ^iIC    •^*4 

»j-<»n.   M-      -    <:'3«  cxc'co*  »>•  uw    •■. 
'H4»wt  •  ,       '4.<.44«  ;o%vt'4Tt<, 

4?-2  4':»*4  Ol*.        » 


4M"  :   .   ?44C--   ''41 
"4 "f 4 ■ 4_i 

.         .-       ',    _;-:'4    4'4.     -'%lkTfvl»'    C»'4<nc* 
C4.i4rc    \*   C*TIJ44  44ir    44ir^s;'    Vj^^'I  ».j»i'**4*.    1^- 

't«"T|'l4i.      «<X.J'I0»''      *»^      '>»<I4»im     r«^. 

«•  ,>r_>  ~<r  T4.     j«     OO'tl     T'*i»ft"4     4M3     "X"'>"<'«'" 


.-•        ..    l»»tC'    or    •KiClK*    I  4'>.  '%;  •■44  . 
-;4:4|4  OK4IO 


4  »-€_•("  » 

"ij>..r44    ■4>'4af 

,•_:■  .'        S',f4-       4''44 

C  44.  ir  04-4t  4  .      t''4'4S.«       '  '       Vs/"  w  1  •  4  ^  ■ 
»«.4'tC»l»f     •'I4J1XC1     4«t     "IVjSS' 


JIv.     l« 


.      .-.  .V.  .1.      141    «|Ll'»»» 

Jl <.    I* 


•  I  J«.M' 

•-C       »'4',»      J»      44«134^»     t   4»t"  .  -•   -■  4^      ••         I        -^ 

44KJ      •t»-)4'l      j4aO(4      C3«l»«4;'»     i>4'-.C~         ••t» 

[■r*(4l«f    ••0tT'<'!'     •<V'»«C-.     -4     -»••     '44-'N. 
!3N'40t    i.>4'C    »X    »    "'. I     (;••:.     'f".     -a        ■■ 

l'>'l*>       ••40      ■4^^444      '••t4^4^       1'>C:'\'       -f  ,  -       4' 

'•4t       4  I    I'f  :   4'4<5*.  J*'      .  4t-*4^4  '-44   .        :»•'.         ■»       f     ,-:Str4 

1   •4.4  ■         .  .        14       '   44.   ;  »   . 

40-f«0    1*1  ^1 • .        % 


4'!-»»C      )■!«  01X4 


•M-:,  -440^'  •■>«! 

»0L  I  "*     ^T4'»      .•- ■  ^        \     ^•Vt44C44i      '  4f     4^p.^.f-. 
•'•»«rC4      ">f»44T^N'      4»      4,444^      jM0N4>lCe      L  *•  .      '  5« 

»■•«.    •t4«    i»«ii       U"TC1«o'<T'>.«».    L  itrat-     "■.4itt|' 

-•'•4:«    ».    •cti.J«ia»». 

4--J4'"      4      4  Ul».      J» 


'tf  •  III 

■•        .^-      »-S      •:;      •""       4.  4       -,«t       ^(4;44      4'4«L*SI^ 

4    .  •     ,         .    .  -  4    •  -  ■'ft   ->«<X.  ■>'.  •  . 

4:-|40%l4  ^1*.      i» 

4M*<.    "0'-)«l 

ri4»        4.4 ■,■        44,,       •.  4  ,.        )«t«t       'i'l** 

■4t  4,4..  .,       .44;         •-*  •        441    ■        t>fj       CJ^*   »^*CL   M-"' 

■   .1  .'        4       M,--       I'       •-•         --ICAi.      t1<»«U"'-"4tlO-. 

V*.  4         •■        »4  ^         .        •4t^4, 

43-141      .31  .. . .         t 


•  »-     J  .  "  !  "4 

■.-  4.i44^(4-._4  4,,^4'IS^« 

•  t^<!s'i4.   „"si   4..(»t^o   4'4r   :'*4444    •  4  4 1  •s    -r 

44rr  |'4       44jt4llJ4,       S-I(lJ1>4VI       «    --  44-.        44' 

c  ).'4t  -r . 

40-J4V111  J|W4f3 


4»'' :  e^'  :  "i 

1 .1:  '•   i'4"c    »ii>:i 

H.CC»4-H»4T1C     i>'tlLJ:'"  ••4.v<'l-     i-' 

»44|f  lOI   -4-i       J»       %»4CtC»4»f       4        4       >,•  4.  ••vs. 

4:;-|4l       •  '4  )|  4.      w 


•  »•■ :  t  ^  -  1  •4« 

>4«>4f'ic   f[t^a% 

f  ,.IC'<34'4I1C     VI(1.JI>4'    •     ■>4.-4«'ir     %"■ 

»-4|ri.0l4-.    or    t#4CtC44'T    4    4     .,•    .-•■••>.». 

4n-f 41      tT4  J  i  '  .      .  i 


440*044* 

' .!    ••')»'4tic   k"Ui.ai-       •44.-44'i:    »' 

S-lfL3l4'.       >»      »»4CeC44rt      4.4'i.l4      »41'-'Mk. 


•••ItwCI"* 

iteie  itnoiiCKi 


.»«,f    "JWK     1"»VA»€     >4^1W    itNr44T04    rn4 

4l^4':3-4      ^'      •"  '       »'4|f-':''l4      4.,C      'l>.Tt41S.. 


te-it*  440 


UTfLLl'l     »f"ICL«t 


'tC: '"r^'*' ic    »"i(LJi'rt.    ■<4(,'«t'ic    »-<iti.  31"^ 

4-.f4ri'4'*i      3'      fc^4CfC44rT      »G4l'4iT      44:'0'4j. 
49-141     3'4  J'«-      H 

4»< ;  •   40  I  M 

■,«•;>,     -■•      i'«J<.'t4ltin«'4f     10.I4.0     4N0     .!'44II 
4^    ^m:»4'44;      nj:m     '"tN'^C^. 
40-140     44' 


r4iiO"«i    i\   «iL«t«    $I'4<i>.t   c-'iT»i.<   5tr0«-«f;-    in 

^.4i«4      4X-5      TrstlON. 

40-t*0    lot  •"  ••    '  ' 


f^04'ls0  /O-^C  'Lf-Sljlt  •'4  JO  >*-  1  •#&  Sf4..E 
C4T444^  4TT4IJ44  140N  -,4-4SC'^(  r  4  4  4  1  •«  4  iN'  •  !  C 
4fSrs4-4Ctl      '-lt^tC'":C       CjN4'4sT.       t-.C4..4L      -■•4C4 


r  5.4 


'  I- 


40-t*o  yyi 


Jlv.      J^ 


J5 


4|N14| 


..4(     ic.r      -i^^CS'     C     •     ■44'f41»L     4t401NH«     l«40t" 
31  4.     11 


r  >i     S4 
>»-t4«     1 14 


4|r|4| 

"(I"      Vf  4      4S^--'»1*"J. 
40-140    4  10  ,  i  <  .      1  1 

4|4«C4      •4tfCt 

4    :     ■•,(•?     «•     v     *•     '•     4     T.4t  •443;»s4'4  •  : 
;(,.■;"•■->     .4     •K'*lS    B4M':     js     •-'     4. 

.4      (  .-•■••.  C-^«'I3.^        )'        S'4'4       4-4       4 

44-f44_S  t»^4i44':       ..-.    f    T>S4  *  :    :••       '44 

40-140    "4  :  ■  -        ' 


4|><CI 

444:-       '4^^-.^      44-^f^i      r     54       VO^'        ,f4'-'-' 
^•4|,^      ..         t      ^4'_<4       »4'(4      443^-.., f-      S'-.4^^tl 
4(  44      '(  ^'S  . 
40-I4O    41'  ^  1  .  .      1 » 

4t;44i4^4'0-«0!M    44T1S 

4r4»",(    'c-Hijiti   ''«   f  i»t4:4ts'4^    •"':-! 

;4-'-S        >«        1''44«»        :<'tC'j«5        4-.I;-        -•f4»T4         ... 

*4-''4.,_'       ^'**H09^     C  ••»  I  4  ,S44l  s  •  . 

•0-140  '4  1  .;..:» 


>3i;-    s'4't    »-»llc«    «rit44C"- 
•-"::s   ^fe44'^e»>'    ''    -4*44..    34:D'.»-4C'    ^44.    r-^ 

•-<     '14  4        4*  ;  I         St  "!  C  ""4^    .<■  ''>4  1.     ^  4Sr  4*.      '  ^  .St  '  1  ' 

•4'f  4  :  4,  s .        't^^O*   !^f   4  . 

'0->4o  1 1 4  : 1  . .    J » 


•  tiw«<.(   caviTALt 

lUVt* 

44»34U4'104    »1»CMCS    Cf     SJcI'     Sl^vl«. 
.4>"r41  i»Tl  J4.    »l«ttlCS     J*     SlNi-Ll     4S3     "OC'- 
C4.«T4,.l.I>4t      Sj'<'»Ct'     41T-     4     JCG^'t      Or     PfJ'tCIlO"' 
CO«»t  »»3^40|'"<i      to      4S-l44j4'4      J«      4SN44tC3      J  !   4  It. ' 
C«'«»4u4. 
40>t*0     Til  ^1 '•     '* 


4»IH«cf     CUVITIL* 

I  •HIT    PMOTOaaAMT 

4»»»44'J«      rjH      I.»»T      IITINC'ION      ■<  IC  4  JlX  >  PH  $ 
40-t*0     4*4  Jl  '•      " 


4tL0T     INTtlittl 

44r|4'-j4.     KO"      M-I-1N»IMT[       «,..  )'-ttC  I  'CO 
4^44-4      ^-.f4'H      CON»   ! '"•^•4  T  ;  rS4  . 
40-140     »40  ->■•     " 


4»>I04    V(>'l(LCi 

•je4q-';'    l.4l..»')3n    nr    '«4C«-4S't4.    -^..t.. 
»'4.     -vf4     S-C     -    S"t'.    «T    4»^s--:  )vr4t-     -R-ss- 

:  3^.  -44    -.  ^ ,    c  ju4«st «  . 

40-2*4     MO  •J"'     '' 


4»OC  I0MT41C4 

sj^ix'-.'    «■•■)  tO'C«')^>.    ••":-   "t    4'«"       •" 

r,,;,-      •4  4'.V..4l4BLt       IN'  J      '-"f      C4'4'-.  j4-,r      J'      '-..■- 


40-140    '5i 


il    4.        J« 


C-l       "t      4»",'t- 


4      $3.  If       140-44Tf      JJ^K"     L4414     r  34      ST4E'T 

;  ,->  "i'44'i3'-. 

«0-l«0    »»»  ^l'-       ' 


0»t44T;34.      J4444»      rCl      1      '  [  •«  4  I  •<      4  IP      $01, 

•44tr  ic  >^  1..I  It    o«Sl"<«' l"*-*- 
40.|*«     414  3"-        ' 


SHI  -  SPA 

4tekio  *oc«CT  motLLANTi 

ITKtlKl 

T44(34tTlC4L      TNt»'Ui      ON     I1X4  V  I  '  4  T  I  0>.4L      ^T44Sitj 
IN    t     C'1.1V3»1C»1.'     0»TM3T4PP1C.     VI4:--Ct«S'ir 
SOi.fO     <»43PtLL*>"T     &44IN, 
40-141     1»7  Ol"-     12 


4»OL|0     >T4Tt     MTtlCt 

f>TC,M4'      t-'C     ^S'^K.     "tXit     or     'It     Cl':'-*1- 

"4^4t'i:    <i[TCT-<o44.      PM»sits   Of    4Cl1"S   4'    "icao- 

•  4.(     f)' 3  iCCltS. 

40-1*0     >0«  3  1..     ?4 


50Ln     Sl»T[     P44YSlCi     -,FSt4«CHl      THt     4PP^'C3 
PhT«1CS      04P4HT'^tNl      *^      N4V»L      040N«4|CE      L*4.      F*)"* 
T-41.     Tt44     i<»l|        Sf  "ICONJ'C  tOHJ,     L>SC4S.      44iNCTK 
"4rf«l4e4.      'tl.LU4lDf5. 
»0-.l*0    41*  31  »•     J> 

su"^<44urs   rxi  4esc4«i-4.  C4«4ir3  Ojt   •-.•^  4e. 

»0'*'tO     IS     0''4t'<     P»»f»?     ON     T-4t     THr04»     or     4  il'tx- 
C04rLlCTI»ITV     4i«0     H€L»Ttj     THfO<«lTIC4L     •"'^IlCS 
or     TMf     '.■n_ir     5T»Tt4 
40-1*0    »TJ  JIv.     li 


4*01.101 

4N     4PP4C' IP4T  ION      IN     4"»CBLt44S     OF     44Vt     P'^J^Ali*- 

TijK    IN  CT<>'Lt«   vi  scoti.44' ir   ><cni4. 

«0-J*C    1*0  -"*•     '0 

rt  Tt"I-4j-,4TI  JN     O*      C»N4"1CS     or     fi.tCT4JN 
["ISSIls     r.<'-H     SOLIOS     4S     'hC     4t$l>LT    Or     l'4P4C' 

IS   v'ujitr. 

40-1*0     T»l  Jl  "•     J' 


4»0lISI 

CtT4LTlTt 

rrrf-'    '   MSJi.tNT    Dirr    SIGN   bt   n:4»y   l»»E4    3n 

4»P««f.'     C-''"1C4L     «lNrT|C4     «j4r«'f     4|t4C'l-'N«      IN 
t4rfBN4^     f,"*     S'STE.'SI      iOi   I-     C4'«'..'^TSI     -..'Ht- 
"4':C4^      ••.4..51S1         C4'4|.''|r     rL«'     •L4Tt. 
«0-l*l    8»0  01«-        " 


4»OLI0t 

■•CCH4NIC4L    ma^iKTics 

»40C?C01"<4S     or      '4-E     ti'j"T>4     S4'44'404C     04:'.4NCE 
N4TC4I4tS     'i'St44C"    fONrt"(NCt.        ••fC-4NH<» 
0»l.44'IS-,      ;•       NtT4i.S      4'      ELtV4rEC      '  t  ■<"€  4  4  '    , 'E  5  , 
4  3V4      146  1  . 
40-1*0    0*4  01  V.      17 


TCC-.^.IQjfS    rO«     t  ST4(ik.  I  S"r»<i    44S30--T'P' 

r4Ti(iuc    c  iMvES   ro«   B4043e*^4n   sonic    ,040'-4-.. 

40-1*0    7*«  01 ..     2> 


--4>-,tS      'N      J*NS1'.      4N"      4444N'if  -.tS'      J*      ^  ;  S .. 
.l-'-Ni     'N     «;,.e4     S's-4^t     '■'.S'4^r     :rr34'4r^     ;n 

S.H44      44-       -'SSION. 


40-140     >(J1 


Jl    4.         1' 


Nl   2« 


.44j4i.4'i>,   .i>ifv:i   :'    SOL'-    Jit.t'. 

'44^4  ;;  4'  ■      K      BINt'l'S      >*       SJ*.V4cE       4  St      p -t,.  •  - 

■"'■••,, i-rf    »j«»4cn    •:'-   •    jco4't    or    p«44-[:'::-. 

■  )44f  S4  •  .-  ;  •-(,      .3      4V-^i4j4N      ;4      4NSf4wfr      S'       '■  ^  ' 

•"  **,  4  . 
40-140     'II  3  1  4.     ?» 

•I  :•«.»•  I  On 

-:;-  4s,   ,;4   «4':'<Ji    -«4,4;n'-,    si»jv«»!3n 
'•'■r.is     .    •411^, I'f     .[••:;,'». 

•0-144    4*4  1 1  . .      1  J 

4    .4>-..t<'f4    co»B4»    -44  .Mf  P4' ;  -  4^    -oor,    :*    4 

44/       ;n      •-;'«      'BL      N»*4i.      fCM^ES      tPE      f  N 1 4  *.  •  S  ,      Is 
4     ^44iE      •'t»S      44CN4.  4      -l4r'4..      '^■••^'14      4P4434- 

1        «■      ■-      ••^CJL^'f       SJ-4.IV4..      »4^444li.l'I'S. 
'0-J4C    I],  31  ■  .      1* 


:"*>.i  :«.i'4Lt 

•     -.4<.      -  j....t"N|N(i      4C      [..EC  '"Ol  j'iNf  Sl'tSCt       3' 
■■*•>    •:!    44.        N3V(,     ••SIC     OB^C4v4»!0N4     4s^     v€  • 
"f4^, 4.    44^-4      -,      t,      w    I  ■<  S      IN      Pj4nr4      •44Tf-^eS 

'•i  :cs-4 • «»: . 

•0-I4C     111  0I«.     Jl 


•r:-.      ,      r^  j>«,40Ni.  '      -S(-       Is      '   .f      SECTS'."'. 

'-[.'•4     .    r-    ss.jN    P4't>S    •s.;     ..-sE    ^•^•-'.s 

'-     -     -.«     rsct    "<    [-:ss:.s   >'4-.of  4' !f  s    •- 
^-4'  * : :  4,    -,»     .s,«4.    1  "i  • '(  4  s. 
'3-1*0    440  3  1  ..     2S 


o«ro4P4'  1 0*1 

'     N    44f^•4,     S..4-11S      .'      Sv.*     's:     DEfj4'4' 
^.•4>'44^    "tSJC'INr,    rn    -    4^.., Is-     :"'s'4''    ' 

. 4  1     s     »  4 .  ■   , ^f      -r      4  '' 


••i'4,S. 

'  -  - '  r  (  ., ■ 4 -N-t s' s . 

•0-1**    t4« 


'its     ■ -.    Jtssl" 


;s 


4444s'»r-*ts*    3*     -;Sh. 


•  »0L4*    C0*9«t 

4      T-.E'4t'lC»l.      l«»4tSSlON     CON-VfC'lNi     '•»4"- 
[■l.S     1.     '-'     iJ\.»4     •I4«    N(  4«     Tr-t     0-«ilT     -.r     £•"'- 
■  ••-      ••44..[»E«S      IN      '"€       INNt"      C04?S4. 
40-1*0    47J  O"'        i 


•»OL4a   rt44(i 

«-46Nf'IC     rit>.0»    4J50l.I4TrO     ll'-^     S0l«"     'u«4tS. 
40-1*0     11*  3  1..        2 


•  tOl.411     XITt't 

i!*LI044  4>MT 

S01.44     S.S'l"     SCltNCEl         1*41     LI»t44TuPr     S    IvE'- 
••-'     1..        •    Bl»l.IO<i4»'-"     SEi.EC"-    "OS    •<':• 

'40      1-1-41      '•44JU14-      4-1-6J      •S'^     '4-s      jS      j~,r<v.4fN' 
4E>f4llC4     •t"0fc'4     i-lC-6l     '•4«0j<;h     )-9.6i. 
40-1*0     JO  J  3  1..        i 


4*ot.cNeiot 

•    •4'E«    '004.EC    "•'.NIT    cr     l.4t     -.E4E44t    ■>'"£• 
T.P4      •-IC-     '•.ENt44»E4     1).     Ci4^SS     •'     •     '■O*''^     !S».' 
-^r       l.'S      -4E.,^44T'S. 

40-1*0  yy»  J"'     '' 


'40     4i.;.4.r  ItLO    SoFKCONJiiCII'V.    SOlEniI'S 

•  E-^r    s-iL'    'NO   'ts'fo. 

40-1*1     07t  01..         7 


•  K1I.I3     «OC«fT    »1»0^LL4WTJ 

'•t»E«4C-'     IN    N1T40GES    C~E-l»7"»i     4»•LIt^'I0^ 
r     4.|'4^soN"4<t"»     '0     SfKI^     $440«tl.'?l     P40"L^»N'S1 
S.s'.4tS!S     or     sI'M^     'C-P^'NJS. 
40-1*0      7SJ  0  1..  " 


4»o(.ia  •o<4e»  ••otn.**'! 

Mt«»      T44Ntrr4 

•0^1  oS-Ptct^N'      6441N      jrSIOS      -      -E4I      ••4S>«t" 

4S*..':-4.       4T,,*l      C'«E;'     cr      S'44tS     OS     M     o-is^4 
4t<fl       04iPt.t«Nl      Scl"»      4N«i.'SISl       =4'1(;44«      4.41."' 

-    -4'  -'t  '  . 

40-1*0  IJ*  ■'''••      '0 


4»0UH0 
»0*f« 

«  HI  -,.4  INTENS: 
LE.tcS  )P  "  14* 
4D-I«*  *Tt 


''   Sl-^iS  **400uCrS   50J»4'^S   4T 

OB     IS     '-41      •  JOI  ^r4C0  *En^  '     ■•NIC. 


4MUH0  UN(«4re«t 

'    •41-,-.     I'TINSI"  SMtN    PPoOOCrs    SOJN-S    4' 

LEvfcS      '"     '^     165     rie  IS     "4€      •UUI  orPE-Joes'- .     I^N^E. 
40-l(*    *TS  Olv.       » 


4tOUNCI>M    «OC«(T( 

T(IIXItl4L    «4LLIITICt 

4N   •^'-•■4»Tic    uNti  lot.,   "ocfr    •.-'tc   '»»'3rC'041 

'44JECT34.     4N0      I44P4CT     44C      »*4E0IC'E-     T-i»'>^'~i 

-E4so4E'"!s'  or   41NC  E-Kjos'r'tc   no'iNi   T  .>• 

ENIIBE     <-Ll    .-T. 

40-1*0  »oi  0  1.'   Ji 


4»»4Ct  tNVI*0N«CNTM.  COMOlTIOHt 

'«C     3SS'r40T     E»*»N413S     :tF     .*4S     C^OiJOS     ■^■'JNC>€;0 
6.     4     v4:  )i«     It    CONSIDtHf^     riH     91'.<    CONTISIJ44 

4Ntj   r«Et    SOI.ECJL44   ri.o«>. 

40-1*1     075  Olv.        4 


4»*>Ct    CNVI*0N>«llT4l.    CeitOlTlONt 
■ISLI0«44PMY 

401.44      S.S't-      SCIENCE!  1461      cl't44'j4r      S-H^E* 

r4-<'       I..  4      BldLl0li44»HT      StLtC't"      '40S      »S'l4 

'4d     1-1-61     'MSOUC-    4-l-»2     4440    r4o-4     jj    .,0v'->N'«ES' 
4ESf44C'     4t»04TS     2-10-61     TH40U0-'     t'^-ti, 

40-1*0   20J  o;..      J 


*»»4Ct    'LlUHT 

'S4slE4'S    IJt4S    or    PoOBtt^s    1.    S44CI.    r.I'4'4'- 
40-1*0     414  Jl.-      12 


4»4«Cl    rtl»4i' 

•«4*V 

iS      .«.'     SjP'OX'     or     P.40jtfT    >4f4CJ4Tl 
•4ES'.     'i^r-,'s&.    "ON  I  '  04*  1 '.C. .    4NC    4t:ovr4. 
40-1*0    JIJ  Jl«-     12 


N.-27 


IPA       tUL 


••PMC   luvitaTiaa 


l'l^^%«     »•**.'•■->**  **^     •VIZ- 
>»>t«l      i*0  J, .  1 


•octtMi*  :>«i«( 


•  ••*'! I' ::  *^    »**t  »•:  i 

*^A«.   'lit      ^      <*«  t  4*KC 


»:-l«c     t1 


»,     U«»«     »J    •l-<«'««>»      I<I»I41.     'VH.!*-. 
.-(.0    •!•(«««'. 


JK.     1^ 


40-t*0    >«« 


•I'f f ^ 

•       .      ■  .      ■  t    »  -"^   '    ■  S      *    ■«( 


•IV  I, 


jl •■    I> 


•  :  •       tr,  It  - 

s  :  -'     I  >N  '  ;  ^ 


If  *  ..«f     •  *  ■    «* 


■  in.'-     s  '• 


31  <■      i  i 


•*»f  c  f*o«a«*«i(   4<Ui.'tii 

•  f : e  t '    *"  * 4«K(  \    '  •«    '  ^      \t 
*»vr  ••  ,  •€  -t'. 
40-t««    •!•  '>!>•    'O 


4».t«e  •»» 


i««T>Tia« 

3*    'r4tf«t.    '•!»>«"*  f '  ^N 


••'?••*.<     -.•Vfl     •0«     ^•'>*v*^*'«('*     kOSI-     Lft*OI  «'^a 


'    if.:      .f    t  -■       •   -    ■.    •'i->s    if   <^;^.»•««•l»•l. 

*«^4Stt.|f»      l«4'tt.«4fc.i      (^"«***.      4V       r     '>fS»l»'4<J- 
»lv«ti.      •!»"     •<    4>rf.0'4ri0     JI«cl'V.««»«»     ->«     |44 


«"-»•  414 


i-m    i«i 


«'IO"l 

•:ts. 


)»,  ^t  *  r       ^,^ 


•0-J4C      •«4 


o«  •ei.i4<'iLi'»   i>rfi"H"<t.     cfiTt^tT  •4m.» 

.«>     Si>      •  .»      fi»J<WST|4L     jI»»»l»U»fH     4>W     ^f»t 

• -   •.   »4»'o  »•  '-I*  O'^'^lftu'*  ri. 

»--|40      ^4J  Ot«.      I» 

•  »'«••  I-  ■:  4.   •.,"<<';3'"» 


(■••tf*    I-   •"■»-    i*£»r'    .'.tL»   f»s   »:':!*L' 


»:'-|40     414 


fi.*»'i:    «\^f-v»4Ct'      f-H.      »•' 

l«    iaU4|.     »0     IH»     vtLOCITf     -'      -• 
•  7-/40      '14  OIW.      ?^ 


•3-J44      45- 


-<      JClpf^U-Jf*,)**     «»4THTIC«      I» 


•  •••cue  t 


'tCffI  l_f   ■,     '5*     1^-11 

'  4  T  Tr.uC    c  '•*    *  s    *     -    '  ■    * 


M4* 


40-IV0    (I* 


•**l4(i 

4(4eo7<t4«ici 

t  IW      •    —l,      ,  -.t  \  •       ..-.•<     J»      4     t*|4t->l.  ^* 

•  >»^  •    :^*4'.f':^N   1 -■    •    *   •.i«4iL    4vC'>   4r    **Cf 

■•  '«*C4  s     ^     '  -     4  . 

40->««     M*  Jl*.        * 


4»»o»  »ei.oi>«« 

t"r;4^,'    ••I.     •       •-        ■     •■'••  -lilf. 

4a-t*0     441  Ji  >  .      I  ' 


4*'4|l«.fti      (ttL 

■•4i<0C«l'4« 

-44-<f44!N      -ItV'j'Sf       *'      .^4      -'•*•:.*?*?:      44K) 
M,-«i04l«      ^»40tN;*«*      -*.."■,■■  <•'_*•       4***J 

St-.;. 4      4»rv,''i         »  n».      -»■«■'  v  S ''.  .       Vt;>H.t^^     i^CCL^" 
40-l*«     *««  3I«'      I' 


.'  •   .»^<lt'>'l4l.     Jl»t4|»u»l  ■)«     4<lO     !.•»€ 

,•     .       i.,s-.    •4MB    041    '-li    OI<'«I«kTI'>n. 
ir-i4:      '4i  31 •.      1> 
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A  study  was  initiated  to  develop  a  Generalized 
Honeycoab  Thermal  Stress  Analysis  which  would 
offer  the  capability  of  predicting  thermal  limits 
for  any  aircraft  subjected  to  the  effects  of  a 
nuclear  explosion.   The  method  developed  for 
this  contract  is  based  upon  a  recently  developed 
Allowable  Stress  Method  with  the  capability  of 
predicting  the  allowable  load  on  any  structural 
cross-section  in  any  flight  and  theraal  exposure 
environaent.   The  Allowable  Stress  Method  is 
considered  one  of  the  aosl  important  develop- 
aents  in  analysis  of  aircraft  structures  in 
recent  years.   Such  an  approach  on  this  contract 
gives  the  user  not  only  a  nuclear  effects  analy- 
sis method  but  a  Generalized  Allowable  Structural 
Loads  Method.   Another  study  was  initiated  to 
develop  design  procedures  for  a  weapons  systea 
subjected  to  the  effects  of  a  nuclear  exploiion. 
The  design  procedures  developed  during  this 
study  provide  a  method  of  deriving  the  ainiaua 
weight  configuration  to  provide  the  needed  de- 
livery or  escape  capability.   The  optimization 
of  composite  structures  with  a  thermal  gradient 
present  is  a  break-through  in  automated  design 
methods.   The  procedure  with  minor  modification 
can  be  used  for  the  aerodynamic  heating  problea 
as  well  as  the  nuclear  effects  heating  problea. 
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-oiide    and    ''<    nitrogen    by    voluae.       The    ihermo- 
■*"i«ic    properties    of    the    derived    ataospheric 
'^■position    are    presented    over    the    teaperature- 
'■'•lure    range    of    't^  2^  .  -  ~        K    and     '     'O.-C 
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IB.  To  further  atiist  in  aerodyntaic 
Iculitlonf.  noraa l-shock-wave  charac- 
s    of    such    an    atnoiphere    are    also    pre- 

The  fact  t ha t  'n i t r ogen  If  present  hat 
t  consequences  in  the  t heraody naai c  prop- 
nd  electron  concentrations  over  the 
perature  and  pressure  range.   The  effects 
he  order  of  the  percentage  of  nitrogen 

to  pure  carbon  dioxide.   A  graphical 
f  obtaining  oblique-shock-wave  data  and 

of  obtaining  electron  concentrations 
empera t ur e s  are  included  as  appendixes. 
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Marine  Lab.,  L.  of  Miami,  Coral  Gables,  Fla. 
MESO-SCALE  STUDIES  OF  INSTABILITY  PATTERNS  AND 
fclSDS  IN  THE  TROPICS. 

Interln  technical  rept.  no.  :,  '     May-31  Aug  6/. 
by  Harold  P.  Gerrish  and  Homer  W.  Hlser. 
•T  Aug  tZ ,     25p.  incl.  illus.  tables,  9  refs. 
" Rept.  no.  ML  8226-1) 
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Unclassified  report 

DESCRIPTORS:  •Meteorology,  'Radar  echo  areas, 
Motion.  Wind,  Precipitation,  C  1  i ma t 1 c'  f ac t or s  , 
Tropical  regions. 

A  concentrated  case  study  of  winds  and  precipita- 
tion echo  movenenl  in  southern  Florida  is  pre- 
sented.  The  synoptic  situation  for  the  case  and 
the  winds  aloft  charts  ar«  discussed.   Echo 
tracking  equipaeat  and  procedures  are  described. 
Coaparlsons  based  upon  streaaUne  and  isotach 
analyses  arc  aada  betweea  aean  echo  aotloa  and 
upper  air  wiadt  at  grid  points  rather  than  by 
direct  coapariioaa.   Of  th*  irackable  eehoes  that 
existed  at  least  5  alnutes.  72%    coald  be  tracked 
for  IC  alnutes.  whereas  only  36%  could  be  tracked 
for  15  alnutes  and  only  8%    could  be  tracked  for 
3:  alnutes.   Streaallne  analyses  Indicate  high 
speed  waves  of  short  wafelength  aoving  through 
the  echo  patterns.  MaTe  speeds  of  t><-    to  100  knots 
were  indicated  and  in  one  case  a  330-knot  w8»e 
speed  was  noted.   Regions  of  echo  aasses  and 
areas  of  no  echoes  shed  sone  doubt  on  the  speed 
of  these  wares,  howeyer.  saall  period  rarlations 
in  echo  motion  near  a  glren  point  appear  to  con- 
fira  the  existence  of  high  speed  wares.   The  con- 
vergent and  dirergent  portions  of  these  waves  aay 
supply  a  triggering  action  for  growth  and  decay 
of  clouds  as  they  pass  through  an  area.   For  co»- 
parison  of  echo  action  with  winds  aloft,  50,  60, 
and  ICO-n.  al  grids  were  used  to  space  aean  both 
echo  action  and  upper  wind  charts.   Results  indi- 
cate that  in  southern  Florida,  aean  radar  echo 
Botion  compares  aost  favorably  with  the  low  level 
winds,  in  particular,  the  mean  500C-ft  wind. 
(Aut  hor) 
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Navy  Mine  Defense  Lab.,  Panama  City,  Fla. 
RESULTS  OF  A  FIELD  STUDY  OF  THE  TIDE  LINE 
MECHANISM. 

by  G.  B.  Austin  and  R.  H.  Payne.   Mar  62,  3^p. 
incl.  lllus.  tables,  refs.   (Rept.  no.  165) 

Unclassified  report 

DESCRIPTORS:   "Estuaries.  "Tides,  Underwater 
sound  signals.  Propagation,  Underwater  sound. 
Temperature.  Salinity.  Density.  Visibility. 
Fluid  flow. 

The  concentration  of  foam  and  trash  to  for«  • 
visible  line  along  the  boundary  between  two  dls- 
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DEiCKIPTOHS:    'Weather  forecasting.   'Haro- 
■  etric  preiiure,  Teaiperature,   3taliiti';ai 
analysis. 


Novenbcr  aein  pressure  «a^<s  for 
heaisphert  are  used  to  predict  i 
lures  10  boulhern  New  (■ngland 
the  pressure  patterns  of  ■  i n l e r 


the  n.irtne-n 
inter  len^era- 
It  appears  that 
Torrelate  me  .  . 


■ith  Ihoie  of  NoTeaber  ^hen  a.lo-ance  is  aade  fo: 
the  norail  Nofeaber  to  mnter  pressure  change. 
The  lystta  Is  dependent  upon  gauging  the  advec- 
tloB  of  cold  air   into  Sex  hngland   luring  the 
■iRier.    Auikor 
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his  operation  o a s  a  feasibility 

to  examine  technl'jues  to  be 
ng  the  Areas  reef  for  pkysicai 
studies.   The  reef  study  group, 
about  seven  tons  of  supplies,  aas 

del  Centro  in  the  Areas  group  and 
i  established.  Geological  studies 
nts  and  processes  aere  veil  under 

V   Hidalgo  left  Areas  on 
ly.   A  total  of  '^1  sedl^est  saaple 
occupied  OB  tkc  <"tapeche  Bank 
coapletlon  of  tke  Areas  prograa. 
^'8  alles  of  sounding  track  «ere 
the  Precision  Depth  Recorder, 
rlbutlon  to  the  detailed  bathy- 
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preparation  and  to  our  bathyaetry  of  tke  Galf 
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acv  of  vjriojs  typ'-s  of     mb  data  is 

,n   if  standard  errors    The  estimition 
rl  f-rrors  is  madf.   for  the  most  part, 
ppcifying  true  values     The  relative 
•■  )f  the  various  types  of  data  i$  then 
;n  numerical  form    Extrapolated  data 
to  b"-  of  great  relative  value  in  syn- 
lysi-i  at      ml,    Extrapolation  by  use 
tence  se^-nis  to  be  the  b''st  means  of 

adlitional  data  in  most  cases.    A 
is  rai\ed  as  to  validity  of  previous 
ror  estimates  in  the  stratosphere. 
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preparation  of  grias  ana  plotting  of  control  data 
when  operating  froa  Manual  input  as  Mell  as  from 
tape  input,  (c)  suitatrle  for  use  in  reading 
coordinates  of  points  from  pho t onosa ics ,  etc., 
for  use  in  positioning  systens,  and  (d)  suffic- 
iently reliable  for  ailitary  use.   (Author) 
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White  Sands  Missile  Range,  N.  Hex. 

WIND  SHLlAli  IN  THE  JET  STREAM  AT  WHITE  SANDS 

MISSILE  liANGE, 

by  Manuel  Arraendarlz.  Eraniit  Fisher  and  Juana 

Serna.   Nov  62,  26p .  incl.  lllus.  9  refs. 

(Rept.  no.  SELWS-M-13) 

Unclassified  report 

DtSCIilPTORS:   'Jet  streams  (Meteorology). 
•Wind,  "Shear  stresses.  New  Mexico, 
Meteorology. 

A  discussion  of  wind  shear  in  the  Jet  stream  over 
White  Sands  Missile  Range,  New  Mexico  is  pre- 
sented.  Wind  data  collected  utilizing  the  GMD-1 
system  are  used  to  calculate  vectorial  wind 
shear.   The  maximum  Jet  wind  speed  could  not  be 
significantly  correlated  to  the  maximum  wind 
shear  for  any  particular  observation.   Mean 
vectorial  wind  shear  and  standard  deviation  for 
each  thousand  feet  of  height  in  the  Jet  stream 
are  included.   (Author) 
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RAND  Corp.,  Santa  Monica,  Calif. 
ON  THE  EXISTENCE  AND  UNIQUENESS  OF  INTRINSIC 
ENERGY  IN  GENERAL  RELATIVITY. 

by  Dominic  G.  B.  Edelen.   Nov  62,  18p.   '.Research 
memo.  no.  RM-33'^9-PR) 
Contract  AF  H9(63fi)700,  ProJ.  RAND) 

Unclassified  report 

DESCRIPTORS:   •Celestial  mechanics,  'Relativity 
theory,  Energy,  Tensor  analysis.  Vector 
analysis.  Gravity,  Density,  Bodies  of  revolu- 
tion. Motion,  Matrix  algebra,  Differential 
equations,  Integration. 

It  is  shown  that  the  Einstein  field  equations 
uniquely  determine  an  intrinsic  energy  density 
in  any  region  of  space-time  which  is  occupied  by 
a  material  medium.   The  usual  procedure  of  adding 
conditions  to  the  Einstein  theory  in  order  to 
obtain  an  analogous  intrinsic  quantity  is  thus 
unnecessary.   (Author) 
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IMATOLOGICAL  RINGBOOK.   PART  XXVII. 
CAL  FREQUENCY  DISTRIBUTIONS  OF  WIND 
ENTS  AT  CONSTANT  ALTITUDu.  LEVELS,  SILVER- 
MARYLAND, 

ner  H.  Alfuth  and  Arrastead  P.  Alsobrook. 
c-1  ,  121p.  incl.  tables   (Rept.  no.  HR-TR- 
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Unclassified  report 

•Climatic  factors,  Fre- 

Meteorological  data, 
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C 1  ima t o  I  og ica  1  parameters  of  scalar  winds, 
zonal  and  meridional  wind  components,  semiplanar 
winds  and  wind  shear  at  1  km  altitude  intervals 
for  Silverhill.  Maryland  are  presented.   The 
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■  :  lana    U.  ,     H  I  o  .im  i  n.j  t  o  n 
'tUPERATrRE    CHANi.L    *»ITH     t-LLVATION     IN    BCKMA, 
J)    Soberl     E.     HjKe,     ed.      b>     Don    C.      Benn<tt. 
'■"'y'---,     1..     p.      incl.      illjs.     tables.     -1     refs. 

Contract     DA     •     -■      .-,,ra_--'..     I'roJ.      '-P  3-01 -006) 

Cnclassified  report 

OESCRIFTOHS:        'Teraperature.     Periodic     varia- 
tion4,      r-rrain,      .teath.'r     4tations,      Burma. 

"    >'.  jJ)     «ds     •^d.le     of     temperature     conditions     and 
'■•"    reia;  iinship    of    teraperatjre     to    elevation 
•  long    tun     pr.   files     across     the    Shan    escarpment 
•■d    .n    ;'•,,.     western    Shan     mountains.        Data    were 
obtd.n..;     friim     temporary     weather     stations     and     from 
Burind  '■  -  • 

it 

lauu    ;-n,-ratjrev,      lapse     rates,     temperature 
ran.;..  .     ^^,l     s..jvnna!      fluctuations 


otd.n.-i     friim     temporary     weather     stations     and     frc 
lurind     10  V '•  r  nr.i- n  t     permanent     stations.        Data    were 
"'•»"'!     for     mean     and     absoljte     maximum     and     m  i  n- 
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by  Lawrence  Sternstein,  ed.  Don  C.  Bennett. 

:[     Aug  1,:,  lA'^p.  incl.  illus,  tables,  21  refs. 
.Contract  UA  1  ^-^  ::<'-qni-1  5  8  2  .  Proj  .  7-83-C1-0C6) 

Unclassified  report 

DESCIUPTOHS:   •Precipitation,  Diurnal 
variations,  Periodic  variations,  Thailand. 

A  description  and  analysis  of  rainfall  charac- 
teristics in  Thailand  is  given  which  is  con- 
cerned with  the  annual,  monthly,  daily,  and 
hourly  rainfall  patterns  as  well  as  with  the 
intensity,  duration,  spacing,  and  variation  of 
the  precipitation.   Rainfall  regions  are 
identified.   All  known  rainfall  data  are  sum- 
marized and  evaluated. 

AD-.  *Q    736      Div.   I 
TISTP  FH"  OTS  price  $8.dO 

Indiana  C,  B 1 o omi n g t o n . 

HIGH  VELOCITY  WINDS  IN  THE  PHILIPPINES, 

by  Thomas  E.  Thorp,  ed.  by  Don  C.  Bennett. 

■  Aug  (.-,  Sep.  incl.  illus.  tables,  28  refi. 
(Contract  UA  "  '- : 2M-qm- 1 582 ) 

Unclassified  report 

DtSCKIPTUHS:   •Wind.  Tropical  cyclones, 
Periodic  variaions.  Measurement,  Weather 
stations,  Philippine  Islands, 

Examination  was  made  of  high  velocity  winds 
.-.  ra.p.h.  and  over)  in  the  Philippine  Islands, 
including  a  description  and  analysis  of  wind 
velocities,  duration,  frequency,  seasonality, 
and  areas  of  occurrence.   Study  of  their  re- 
lationship to  typhoons  and  tropijcal  cyclones 
was  also  made.   Evaluation  of  wind  data  avail- 
able and  the  present  data  collecting  network 
in  the  Philippines  are  given. 
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Aerospace  Information  Div.,  Washington,  D.  C. 
PHENOMENA  IN  THE  IPPER  ATMOSPHERE  REVIEW  OF 
SOVIET  LITEKATIKE. 
Monthly  rept.  no.  .^^'  for  Sep  tlj. 

■Nov   .,  .'-p.  incl.  illus.    .AID  rept.  no. 
.  p. 

Unclassified  report 
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DESCRIPTORS:   •Geophysics,  Radio  waves.  Absorp- 
tion, Ionosphere,  Solar  flares.  Terrestrial 
magnetism.  Magnetic  fields,  Solar  atmosphere. 
Extraterrestrial  radio  waves.  Solar  corona, 
Aurorae,  Electric  currents.  Upper  atmosphere. 
Electrons,  Solar  energy,  Cosmic  rays,  Neutrons, 
Precipitation,  Atmosphere,  Ozone,  Bibliography. 

Abstracts  of  2'  Soviet  journal  articles  on 
various  subjects  in  geophysics  and  astronomy 
are  presented. 
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Aerospace  Information  Div,.  Washington.  D.  C. 
EFFECT  OF  THE  EARTH'S  ROTATION  ON  ATMOSPHERIC 
AND  MVDROSPHERIC  PROCESSES. 

IJ  Nov  tj2,  3p.  incl.  1  table   (AID  rept,  no.  6  2- 
17  5;  Trans,  from  Sldorenkov,  N.  S.  Effect  of 
the  non-uniform  rotation  of  the  earth  on  atmos- 
pheric and  hydrospheric  processes.   IN:  Arkti- 
cheskiy  i  An t ar kt 1 che sk i y  n auch no-i s s 1 edovat e 1 ' - 
skiy  institut.   Leningrad,  Izd-vo  Morskoy  trans- 
port pp.  A5-A9,     19bl) 

Unclassified  report 
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The  monthly  mean  diur^a:  varidtion.s  if  pressure. 
temperature,  and  wind  ir^'  •■xamined  fir  the  period 
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Fuji  in  Japan.   Variations  in  the  Thule  area  are 
considerably  less  regular  than  at  other  '.  otatii') 
examined  and  appear  to  be,  at  least  in  part,  a 
consequence  of  the  met  eoro  1  0(j  i  c  a  1  regime  of  the 
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Airborne,  Radar  refleclioni.  Sea  -.t  r. 


The 
cen 

Hel 

196 
twe 

rep 
lar 
boi 
ex  i 
one 
Itu 
cen 

sea 

per 
fro 
d  i  s 

r  a  .; 
y  r  ■- 


al 
i 

1 
n 
su 

ed 

an 

he 

Mh 

1  f 

d. 

e  y 
S  , 

u  r 

b  J 


1 

S 

^5 
an 
ch 

a 
d 

s 
en 

h 

ob 


seal 
exai 

3,     t 
at  \ 

■nn  \ 

n  '- 

S     'Ol' 
pee, 

o  b  ■ 
o  J  r 
I.  r  ■■ 
t  a  I  r 

tl  i  t 
r  ••     ; 
•-in 
-  n  s 

d      t  , 


mo 
ned 
bra 
mp  t 

0  n 


ion 
for 

1M5 
to 
ind 


a  nd     .!  1 


1  a  s  ■ 
)  r  s 


■  I-  t 

■  .1  n 


1  J     n 
a  r  1 


■  Ti  p  a  r  ••  d 


r  u  s 


r  a  ; 

ft  u  r 


•n  1 

1  f  i 


)  s  s 

1  a  : 

i  s 

.■'  "^ 

a  r 

t  1  -1 
I  n 


f       the 

urr  lea 

Donna 
DM  the 
.at     w h  i 

1   1  n  .1  . 

•  •'nit   1  c 
t  1   .  1 

1  t  1  ■    r 
for     a: 

•  ■  :  a  t  \\ 

0  r  1  a  ;  . 
St    1  r  •n 

-  r        ^ 

1  r    f  1  : 

,j  a  n  j  : 
111  rri': 
'  r  m  s  p 
n  t  •  r  . 
t  a  f  r  ' 
anil     d 


Ari- 


r  i  c  a  n  e 


.'■  t 
l.s  t  I 


radar 
nes     1  c 

196C 
r  e  !  1  1 

c  h     IS 

i      .  s, 

V  1  r  1 
f  I  ft  '■ 
•i      f  1  V  • 

"       t     ■•       ! 

y      s  J  h  1 

■Hi  t  1 
■      t  r  a  ( 
n  !  ' 
'    ,  an 
t  1    .  n     I 
!  s  . 

1  ",       S' 

■n        a  r 

;  a  m  ••  I 
"d     r  .1 ' 
•  ■     r  a  d  . 
!      r      1 

f        t    •!• 

f :  i  J  ■ 


h  a  r  r  1  < 
n  •■ 

and    I   . 

i     ■  '1  s  1 

a  r  t  J  .1 
J  1  .  f  1  1 


I  t  1  n  s 
r  a'!  .1  r 
1  1  n  J 
St  I  r  m 
n  •  s  t 
r  .1  (■  I  1 

'  n  for 
d     er 

)     •idd  1 

)     t   J I  a 

■  )  •n  p  o  n 
;  J  ad  r 

■  data 
1  '•  r  s 
r  s     a  r 

I    J     ■   S        O 


1  n 

'■  V  ' 


0  r  w 
ng 

1  0 
hoe 
t  1  o 

1  , 

e  n  t 
ant 
a  r 
t  0  r 
.■  d 
f     s 

g> 

J  s 

of 
All  t 


small 
n  J  ••  r 
s 

n  . 

s     are 
s     and 

nis  . 
1  s- 
•'  1 
yen; 


h  0  r 


10 


CHEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS  -  Division  3 

I  CHEMISTRY  -  Division  4 


3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


JD-2Q0    5'7  0     V.  ,2 

TISTP/TL)    OTS     pr  1,-e     I-  .  in 


Southern    Research     Inst,,     Hiriiiti.jharn,     Ala. 

No    t 1 t  le     . 
Month  :  >     pm-jre  s  s     letter     rept  .  , 
by    A  U  1  n     N        Bird,     Jr.         -     Dec     •  .    ,       .  p  . 
.Conlrar  t     j  A     '  -'-  '     -'-AMf-    .  -A 

I  M  r  1  a  s  s  1  f  1  e  d     report 

DES(  '■;  1  I' rnKS  :     Cheniral  wnrf.ire  agents,  "Atmos- 
1  - '.  r '  ,   i  .(  r  I  1  (  .  r  s  ,  b  c  a  t  I  e  r  1  n  'J  ,  Meteorology, 
s  i  -n  p  .  1  II  ;  ,   A  •  r  o  s  0  !  s  ,   t,  I  e  c  t  r  o  r  h  e  m  i  s  I  r  y  ,   High 

it''ns;tv  flash   lamps,  Uetertion,  Distribution, 
M '  a  s  J  r  e  m  e  n  t 

:  •■ '   !  e  s  ;  <;  n  study  to  develop  techniques  for 
■j'isjrin.j  concentration  and  particle  size  dis- 

..;jti,,n  'if  rhemir.al  agents  was  continued  during 
\  ,.^ni.':,>r  ■  •      The  effect  of  meteorology  on 

,»-.,rj.  the  aerosol  flashcamera  scheme,  and 
■■'   ,-npr  v'''n''nt   of  the  sensitivity   and  response 
;  me  of  I  ►■ '  e  |  e  (  t  r  o  c  h  e  m  i  r  a  1  detector  were 
studied.     Author 


4.    CHEMISTRY 


AO-289   81  3 
.TISTM    Rr,R> 


Ui  V  . 
t!  T  b     p  r  1  1 


e     t 


25 


^0 


Johnston,     nilliam    Ii.     labs.,      Inc.,     Baltimore,     Md. 

THEUKETICA:      .-^TlliiE.-s     IS     BASIC     KAUIATIUS     CHtMISTHK 

final    technical     r  •■  p  t  .  ,     '  ..    Hit     tjO-'S    Aug    t^    on 

Cheaical     Research     on     Matter, 

by    ».    Vestal.    A.     L.     *ahrhaftig,     and    W. 

Johnston.       Sep    Ci2,        -^    \> .     ini  1.     illus. 

*C    refs. 

(Contract    AF    33(b1b)76iP,     Proj.    7023^ 

lARL    02-^26)  tnrlassified     r- 


H. 
tables, 


p  ti  r  t 


DESCRIPTORS: 
•Propanes,     Ex 
Gates,    Gas     i 
Electron  s .     Th 
logic,     s  t  a  t  1  s 

<  .    1  P*"  .1  t    1    .         '    O  .T, 


•!•;  id  1  a  t  1  o  n  effects, 
'  1  t  ,1 1  I  0  n  ,  ('  h  e  m  1  c  a  .  r 
"  1  .'-  a  I  ;  o  ri  ,  Special  f  u 
e  o  r  ^  ,  Ions,  Mo  1  e  I'  u  1  e 
I  1  .  a  1  functions,  ("he 
(1 1  •  u  n  d  s  . 


bt  Jd  I  e  ^      «  '•  r  ' 

spec  1  f  .  1  ',  ,  t 
aolecu 1 e  s  :  o 
systems.  r  n 
deve  lop  i  ryg  a 
of  the  uni.To 
polyatomic  ni 
validity    of 

'  '  >  J  .  !  S  «  1  t  1 
'»•.  '"-.'ill      ;h 

" ''  ■*  i  s  t  r  *  . 
r  rot)  1  e IS    o  !      s 
Iributior     pr 
■ "    an     1  r  r  1  !  1 
'■■  5  J  .  ;  s     a  r  '• 
■"  "  d     1  s  u  -  b  u  t  ,1 


«     UllN 


n  d     1 


t  h  '■ 

p;i 

e      t 

I    n  n 

per 

od.l  . 


1  s 

1 

1  n 

1  rnp 

.1  1  a 

I    u  . 

t  h 

!)  1  1 

heo 

s  1  d 

!  ^ 

1  n 

J 


p  r  e  s  . 


r  n  e 
t  r  1 

'■  1  p 

r  o  v 
r  r 
e-  1 

e  o  r 
she 
r  y 
'■  r  a 

In, J 

■J  t 
•  I  s 

ted 

•*  u  t 


A       M 

bu  t 
a  s 
le 
i  ng 
e  a  c 
0  n  s 

.'>     '' 
d     e 

for 

t   1  0 

ih 
he 
ph  a 

f  0 

h  0  r 


1  t  h     the 
ion     of 
phase     r 
'■  rap  h  a  s  1 

a  s  a  t  1 
t  1  o  n  s  0 
;  e  s  t  a  b 
y  c  o  ni  p  a 
X  p  e  r  1  ra  e 

a  p  p  1  1  c 
n  was  a 
e  elect 
e  X  <"  1  t  a  t 
s  e  s  y  s  t 
r     p  r  0  p  a 


pro 
e  X  c  1 
a  d  1  a 
s     w  a 

s  f  a  c 
f     ex 
1  i  sh 
ring 
n  I  a  1 
alio 
1  so 
r  0  n 
1  o  n 
era  . 
n  e  , 


•Butanes, 
'■actions, 
n  «:  t  1  c  n  s  , 
5,  loraputer 
m  1  s  t  r  V  , 


b  1  em  of 

ted  ions  and 

tion  chemical 

s  placed  on 

tory  theory 

cited 

1  n  y  the 

c  a  1  1  u  1  3  t  e  d 

data;  and 
n  to  radiation 
given  to  the 
energy  dis- 
and  ionization 

Theoret ica 1 
n-butane. 


iM  V 
-)  price  $ 


•'msi,  n  Agricultural  (  ol 
■<:'^'<;^^  IN  UXIUI   SOLID 


1  ,  S  ,  (■ . 
s(.  1,1.1  loss . 


Rept.  for  May  61-Apr  62  on  Research  on  Interface 

Phenomena , 

by  H.  H.  Wilson.   Oct  62.  ICp.  incl.  illus. 

table,  5  refs. 

(Contract  AF  33(616)6870,  Proj.  7350', 

(ASD  TR  61-<52,  pt.  2;     Unclassified  report 

DESCRIPTORS:   'Oxides,  "Magnesium  compounds, 
Lattices,  Manganese  compounds.  Iron  compounds, 
Cobalt  compounds.  Oxygen,  Metallic  crystals. 
Ions,  Controlled  atmospheres.  X-ray  diffrac- 
tion analysis,  Heat  treatment. 


A  study 
Mn-,  Fe 
of  exte 
furnace 
lattice 
up  to  1 
Furnace 
either 
r  ed  uc  i  n 
ions, 
those  c 
a  t  mo  s  ph 
at  tj .  U 
spacing 


Mas 
-  .  an 
nded 

at  mo 
s.  H 
350  C 

at  mo 
n  eu  t  r 
g  wi  t 
Indie 
ompo  s 
er es  . 
Angst 

of  t 


made 
d  Co 
heat 
sphe 
eat 

and 
sphe 

81  . 
h  re 
at  io 
itlo 

A 
r  oms 
he  u 


of 
oxi 
tre 
res 
t  rea 
tim 
res 
slig 
spec 
n  s  0 
n  s  t 
br  oa 
whi 
nord 


solid 
des  to 
at  men t 
on  the 
t men t  s 
e  s  up 
were  c 
ht  ly  o 
t  to  t 
f  orde 
hat  we 
d  diff 
c  h  is 
ered  1 


so  lu 

det 

and 

for 

i  n» 

to  6 

on  t  r 

xidi 

he  d 

ring 

re  h 

ract 

t  hre 

at  t  i 


tions  0 
ermine 

of  con 
mat  i  on 
0 1 ving 
CC  hour 
o  1  led  s 
zing.  0 
i  va  lent 

were  f 
eated  i 
ion  pea 
e  t  i  raes 
ce s . 


f  HgO  with 
the  effect 
tro 1  led 
of  super- 
t  emper  a t  ur es 
s  were  u  sed . 
0  as  to  be 
r  slight  ly 

meta  1  lie 
ou  nd  i  If 
n  reducing 
k  was  found 

the  ;  c " 2 ; 

Author) 


AD-2QC    258 
(TISTM/TCG) 


Div. 
OTS  prici 


$1.1: 


Ohio  State  U.,  Research  Foundation,  Columbus. 

THE  MECHANISM  OF  OXIDE  FORMATION  IN  THE  INITIAL 

STAGES  OF  OXIDATION. 

Quarterly  rept.  no.  9,  1  July-3-  Sep  62, 

by  D.  M.  Rausch,  K.  L.  Moazed  and  M.  G.  Fontana. 

K  Nov  62.  7p.  incl.  Illus.  2  refs. 

.Contract  DA  33-01 q-ORD-3387) 

Unci  ass  if  led  report 

DESCRIPTORS:   "Oxides,  "Oxidation,  "Combus- 
tion, "Oxygen.  Field  emission.  Low  pressure 
research.  Tantalum.  Tungsten,  Electrolytic 
polishing.  Thermal  radiation.  Vacuum  sys- 
tems, Gases,  Cleaning,  High  temperature  re- 
search. Synthesis.  Theory,  Chemical  reactions. 


Work 
wh  i  c 
and 
c  1  e  a 
twee 
d  is  t 
at  8 
the 
Ta  a 
cult 
tech 
s  t  r  a 
ever 
pa  t  t 
e  V  a  p 


omp  r 
oat 

to 
W  an 
25  a 
ct  s 

and 
u  r  s  e 

bee 
wa  s 
que 
s 

d  id 
n  ve 
a  t  i  0 


i  sed  fie 
pre  s  s  ur 
the  -^th 
d  Ta  sub 
nd  2000c 
econd  ph 
1135C. 
of  reac 
om  i  ng  ap 
en  coun  t e 
for  the 
The  most 
produce 
ry  read  1 
n .    , Au  t 


Id  em  i  s 
e  s  b  e  t  w 

power 
s  t  ra  te  s 

The 
a  s  e  was 

Marked 
tion  of 
parent, 
red  in 
c  1  ean  i  n 

recent 
a  clean 
1 y  with 
hor) 


s  1  on 

•  ■e  n 

ram  H 
at 

rand 

ob  s 

dif 

0    0 

Co 

deve 

g  of 
met 
tan 

out 


e  xper  iraen t  s  in 
10  to  the  -10th 
g  was  reacted  with 
tempera  t ure  s  be- 
om  nucleatlon  of  a 
erved  on  tantalum 
ferences  between 
n  W  and  of  0  on 
nsiderable  diffi- 
loping  a  reproducible 

Ta  emitter-sub- 
hod  developed,  how- 
talura  emission 
the  use  of  field 


AD-,.  'I 
,  TISTM, 


tcg; 


Div. 

OTS  pri ce  tl . tC 


Colorado  U.,  Boulder. 

RUBBER  RESEARCH.  THE  SYNTHESIS  OF  SPECIAL  FLUO- 
RINE-CONTAINING MONOMERS. 

Quarterly  progress  rept.  no.  L,  1  July-1  Oct  b2. 
by  J.  D.  Park  and  J.  R.  Lacher.  1 .:  Oct  62.  lip. 
vContracts  DA  T<-1 .  J-qm-1  '.  ^  and  DA  l^-li-'-qm- 

1263) 

Unclassified  report 

DESCRIPTORS:   • F 1 uo r ocar bo n s .  "Glutaric  acids, 
•Nitrites,  Acetyl  radicals.  Fluorides,  Meth- 
anes. Iodine  compounds,  Nitro  radicals.  Chemi- 
cal reactions,  Synthesis,  Ethylenes,  Silver 
compounds.  Lithium  compounds,  Pyrolysis, 
Cy c  lob ut ane s  ,  Imides. 


11 


Division  4  -  CHEMISTRY 


COMMUNICATK)NS  -  Division  5 


Division  4  -  CH£BiIISTRY 

Oiitlver  per  f  I  uo  rog  1  II  t  •  r  a  c  e  «■  j  prrpireJ  froi 

I  nn  y  ■ 


t  hp 


I. 

thii    arthod    as 
Author) 


AD-.^'^O    631 
T  :STi,'ODN 


D  i  V  . 

■JTS     prlc. 


}•  .60 


Oxf  0  rd     ''  .        Gt  .     Brit.      . 

THt     UtAfTION    ')F     AT')«5     AND     (AL):(AL.S    4118     VAilOUS 
■OLhCfLLS     AND     WITH      )Nc.     -     AN'THtH. 
T'-rnnical     rr-pt.  . 

by     J  .     W  .     L  1  n  n  .'  t  t  .        .  ■      )  c  t     ■  .   .      '     p  .  r  ■•  !  %  . 

AK     i-.U\ii     Grant     c^-c, 

I'nc;aiiifi'*iJ     r-p3rt 

L)  KsC  f?  I  PTiji^S:        'injrjanic     <  j  b  s  t  a  n  c  f  ?  .     •  A  t  i  .1 »  , 
•*<"C:jitbinallon     r'>actljni,     Tl-jry.      ix/j-n, 
:  <  I  d  ••  »  .     H  f- 1  a  :  J  ,     A  I  :  )  y  s  ,     G  i  :  J     a  '.  '.   1  y  5  ,      P  a  1  :  a  d  1  j  » 
alloys,     Sjrfacfj,     1    itnijn    r,'iipjjnil5.     1    ir.-nijn 
Cinpoundi,     i<adi)fr''jj''acy,     riydrog'-n,     Liinlja. 
'.a  1  -  I  . 


Tl--     r>-p>)rt      ij     dlvld'd     Int'     fiv- 
f'5ll)i«^;  A        i<'*C)nibiTati)n      'f      ) 

tn-     gas     pia?-,        H       ^••C)7ib;n'ili)n 


l-Ctl'Hl      i  % 

xy  '}  -  n     a  t  )  11  ? 
)  f     a  t  Tl 5     a ! 


1  T 


oxld'-     surfac-5,        f        Atticn     of     ii'-talj     oy     atni<, 
D       •(-conibliiatijn      if     at]nn     jn     PdiAj     alloyj,     and 
t       N»'i«    tfthodj     fir     jtjilylnj     r-Tiibinatiin 

C)-fflrl-nts.  Ajtlir 


AD-      '       '-''6  Dlv.        ...     :5 

T  Ibid,   r.JH       UTS     pr  1  r-     J'  .  10 


I  .1  n  J  J  a  J  --     I    •■  n  t  •■  r  , 

s   t'h.i  lui  u    p  <  ipkkties  of 

1  n  c  1  .     i  1  1  u  s  . 


Mum  a  n  u  f  1     Toll.      :<■■,■! 
Ro  s  t  1 n ,     Ha  I  s  . 

ISKI.rtNCt      )K     PKi  :.^      ( 

t  L  t  ML N T  S  , 

by    ^  J  .     N  .     M y  a b  1  n  1  n  .        July    o .'' ,     ' ' p 

'    r-f?.       Tranj.     no.     ETHU    62-3^) 

Contract     AK     M(t>04)85C5) 

Unci  .1  ,  s  i  f  ;  ••  1     r-y  1  r  t 

Dr.b(   (<  I  PTiJKS:         •(    l^miril     ,.;,.,«..  n  (,  ,      •  rl  1  j  l 
pr-'isuri*     r'-sr-arcn,      •Al<a.i     Tif-til?,      'Alii.in'' 
••arth     Bf-tali,      At'inir     ijisti-r.      V^.j-i--. 
P  1  y  5  1  c  a  1     p  r  )  p  t*  r  t  I  ■■  1  .     1^  j  i  n  t  j  -n     k  >■  r  n  i  n  ;  c  <  . 
Harluii,     C  '■  1  \\im ,     lali-ijm.      Ptaisij-n.     -ijtjiJijii, 
StrintiuB,      Atotas.      ((a*,  i-mitiral      ini..s;j, 
Trjnilatioiii,      ';>.•>.( 


AD-.         •  u  I V .       ..    :i5 

TISTH  tJ.'l   DTb  prlc-  t  .10 

EMBanjt-i  Coll.  Kcs.*arcn  Language  C«'nti»r.  Hoiton, 

Hit  ^  . 

DEPESDKNCE    UK     THK     1       MP'S  E-^ -,  1  M  !  ,    I  T  t     <.f      t.cKr.STs 

UN     T'lK     ATomC     S'  «IHt.K  , 

by  K.      V>rfsri''iajin     and    A.     1.     Licit  "-r.      :r. 

Oy    /  Ills    bluberuvjuis.        July    d2,     bp.        .,    rffs. 

TraTs.     no.     tTKH    o.?-33; 

Contract     AK     '  -<(  bOA)  8505  ) 

L'ncla^sifi"!     r-'port 

Dh  ><   hi  !  PTOiiS  :        •''•!- Til'   a.     fl>'ni.'T;».      •  ■•  1  j  1 

pr-i4ur<*  rfsearri.  'Altali  nfta.i,  •A.»a!i-i<» 

"irth  metals,  '(atienatia.  aialysis.   •o.^m-'. 

P'.sical  propertlfj,  'Vuantjm  me  clinic. 

A-   nic  nu«ber.  Hariam,  '••siu'ti.  lerij'n, 

Ct    lum.  Phase  transitions.  Atoms,  Po'assij"i, 

K..  idijn,  Slrontija,  Tra.Ts.ations,    bb;i. 


AD-.  •   ••, 

TIbTM  T(" 


Dl». 
Tb  price  f 


hfi 


u  c  t  f - "  Sep  6  r , 

■  •  p  .   1  n  c  1  .   1  1  1  u  I  . 


i^ueen'i  '.,  Belfast  ,Gt.  Brll. 
UKGANOS;  LPMIK  CHEBISTRY. 
Annual  tr'-hnlcal  rept.  for 
by  H  .   H.  ,•!?  n  be  s  t  .    '   Sep 
tables,   ■•  refs. 
.Contract  DA  •  '  -  -  -  ' -EL'C- '  80  1  ) 

Unclassified  report 

•MMIPTOHS:    'net  a  :  organ  1  c  conpoiinds.  'Sulfur 
CSBpOunds,  •Thlocyanatei,  Organic  conpoundi, 
Aaldes,  Nitrogen  coapounds,  Chealcal  reactlont. 
Phenyl  radicals,  Methyl  radicals.  Benzyl 
radlca.s,  ijulnonei,  Chlorides,  Toluenes, 
Synthesis,  Substitution  reactions,  Hydrolysis, 
Sulfides,  Br  0  aides.  Thlo  radicals,  Sulfones, 
0  X  1  da  t  Ion. 


Th 
1  1 
T  h 
a  n 

0  f 
s  u 
ef 
t  1 
a  1 
He 
«  e 

1  P 
s  u 
Ph 
s  0 
a  n 
t  r 
c  0 
1  n 


AD- 


e  e 
n  1 

r     r 

d  t 
me 

;ph 

f 'C 

0  n  s 
t  n 

a  r  t 
r  e 

h  . 

hi  t 
.  '  '  ' 
.  v  .■ 
■1  c 

1  pn 
mp  o 
ve  $ 


f  f  e  r 

t  r  0  g 
e  a  '-  t 
-but 
t  h  y  1 

0  n  y  . 
t   0  n 

o  f 
a  n  I  s 
Ions 
stud 
N(  b, 

1  t  J  t 
,  b  , 

1 ;  s 

*  a  n  0 
e  n  y  ; 

u  -1  d  S 

t  1  ga 


t  s  0 
■•  r\  a 
1  o  n 
0  K  y  - 
t)  e  n  z 
jro 
ad  ' 


0  r 

1  -d. 

H  >1  S 

1  ii  n 
«•■  .  I 

H.  t 
gen 
■  e  t  1 

II  n 
t  rd. 


f  het 

-id  S  u 

r  >»  t  w  e 

r  a  d  1  c 

a  11 1  d  e 

up  ha 

a  I-  e  n  t 

and  m 
t  h  1  0  c 
The 
':  o  n  V 
react 
lb 
.  KUM 
r<  r  II 1 1 

.  .   IS 

I'  '1  .  J  IS 

A  u 


e  r  o-g  ro 

1  p  h  u  r  c 
en  dime 
a  1  s  res 

by  den 
d  a  s  t  r 

('  -  H  bo 
-  t  e  t  r  a  c 
1th  t h  1 
y  a  n  0  g  e  n 

t  r 1 ph  e 
e  r t  ed  1 
Ions  ■ 1 

sliver 

.  acid 
de  .  Th 
I  t  h  1  0  r  ¥ 
n  s  of  a 
t  n,,  r 


u  p  s 
0  mp  0 

t  h  y  1 
u  1  t  e 
e  t  h  y 
0  n  g  1 
n  d  r 
h  lo  r 

0  an  1 
and 

n  y  1  n 
n  t  o 
t  h  a 
s  a  1 
s  P 
e  h  ¥ 
a  n  a  t 

1  J  ni  1 


'anide  and  sulphonyl] 
unds  were  examined, 
benzamlde,  PhCONMe: 
d  In  the  f 0  rait  1  on 

1  a  t  1  0  n .   The 
y  deactivating 
eaclivlty.   Keac- 
odlphenoqulnone 
sole  were  studied. 
related  c  onpo  unds 
ethyl  compound, 
compounds  CPM<X  by 
n  1  on  5    X  -  OH ,   I  . 
t  s    X  -  Me. CO.  0  , 
h  .  C (I  S H  .   M e  .  C 0  .  S H  , 
drolysls  0!' 
e  and  of  other 
n  a  11  r  silica  was 


■:'>o  11 -i 

^TM   ODN) 


Oil 
OTS    p 


..     "0 
I  -  .  oO 


P  u  r  d  J  '^     -•■:■•  1  ••  ^  r     ".     ►   1  u  n  J  ,i  t  1  "  ",  ,      .  a  f  a  y  f 

HESEAKCH     :n     N  1  T  ■<!   MnSiiMtH  b    ASli    TMt: 

TO    SOLID     bMiKh.  h->b     PHi  P  tl...  ANTb  . 

Annual    progr^  ■■■s     r -^  ;i  t  .     no.    24,     1-     b 

^^  Oct    bZ, 

by  Henry  Feuer.   30  Nov  b2,   -p.  1 

55  refs. 

(Contract  Nonr-110013) 

L'  n  c  1  a  s  s  i  f  i  »■ 


f  ,       I  n  d  . 
APPl    !  I  AT  I  ON 


t  all  1  e  s  , 


d     r  •■  p  o  r  t 


.J  n  ,1  ■ 


ants, 

N  u  ('  1  e  a  r 
d  .  s  ,      H  1  b 1  1 0  g- 
.s.     i'rpenfs, 
tanes,     Briirairtes, 


DESCRIPTORS:  'Solid  r  1 .  h  •■  t  pr 
"Nitro  radicals,  "Orj.ini^  -n;> 
Magnetic  resonance,  Al»..  rali 
raphy.     Acetates,     Propyl     r a  1 1 r a 

P  ro  p  1  ^   I  ;  s  ,     M'- 1  *•  >  1     r  a  1  1  -   a  .  s  ,     H-. 
ButaliHR'-s,     P'-ntant'^,     Ainnxy     radicals.     Ti- 
tration,    Kt".  f-rs,     Horiin     rompo..^nds.     Chlorides, 
Methanes,     Mexan-'s,     'lulfiilfs,     .'iut^l     radicals, 
Hydrochloric     a  ■  1  d  ,     bodiura    r  ,)  rap  o  u  n  d  b  ,     Amides, 
Ethyl    radicals,     i/o.es,     bvntnesis. 


•-\ 

t  i  \ 
-  a  t 
•  -d 

y  ■•■ 

ed 
de  r 
pen 

1-A 
s  u  1 
t  at 
sp- 


1  t 
-a 


1  t  r 


P 
r  -  1 

5  1 

i  ;  r 
1  1  n 
c  h  a 


de  s 
to 
ive; 
oxy- 

■'  '  , 

a  1  k< 

yi-- 


-ipnr 
;  -  1 

.     1   T1 

.  r  a 
a 

■  i  1 

■  t 
-  n 

r  L'  r 
Ilk 
r . 

;-n 

■  a  '. 


i  .-■  n  . 
.-ad  1 
-  n  1  :  I 
h  ^*  X    i  f 

n  e     t 
J  ■  t  s  . 

«  i  1 
Jive 

r  ■  a  1  I 
p  r  .•  p  .: 
i  a  • 
n  IT' 
roa  1 1 


•rate,]     ;  r  0 


a  n 

r  e 


1  n 
1  V  I 

1  s 

me  ! 
e  s 

d      I 
1  d' 


.1  '  ' 

1  •^  ' 


•n  t 


;  I  r  u  - 


-A 


t  r 

-a     : 


n  e  n 

r  n  n 

1  n 

t  rii 

1  d.- 

V  1  - 

n  d 

ad 

a  '1 

n  1 

■  r  '• 

'  X  V 


d  1  u 
1  :  r 
at  e 
h  1  g 

r     r 

-  n 

a  .  « 

!  1  n 
d     a 
t  1 
r  e 


t  h  . 


-nitropropyl 

Tl  .-prvipanen 
onate  disodi 
and  d 1  5  0  d  i  u 
n  yield  the 
propyl  aceta 
/■action  with 
1 t  r o- . - n  0  r bo 
y  1  .  -  n  1  t  r  o  a  1 
J  .-nitroalk 
1  »  y  1  t  h  1  (I  I  a  t  e 
1.  'I  r  M  n  t  r  1  r  h  1 
a  d  I  1  y  r  0  n  V  e  r 
a  1  k  y  1  -  .  ,  i»  -  d  i 
!  s  of  •  -8  1  ko 
'etdt-",  affo 
or,     r  f  !'  .  u  X  1  n  g 


ai.  e- 
1 1  ro- 
um 

ra    e  t  h- 
expec t- 
t  e    un- 

c  yc  1  0- 
rnene . 
ky  1 

yl  ace- 
s  ,  re- 
0  r 1 de, 
ted  to 
n  i  t  ro- 
X  >  - ."  - 
rded 

with 


12 


I 

-aron    trichloride.       N  ,  N-D  1  a  1  k  y  1  ami  de  s    and    such    as 

V  v-diriethy  1  acelaraide,     S  ,  N-d  i  rae  t  h  y  1  bu  t  an  ami  de 
^,   ,^    S,N',N'-tetramethyladiparalde    gave    the    salts 

''the    corresponding    alpha-nitro    compounds    when 
jf    Hcted    to    alkaline    alkyl     nitration.       Diborane 
sin    excellent     reducing    agent     for    oximes     and    nl- 

•. onate    ions.       The    products    of    this     reduction    are 
A    convenient    method    fo"    deterrain- 


droxvlamlnes 

erular    w  e  1  ij  h  t  s     of     saUs    of     raonii..  itro    com- 
was     devised.  Author. 
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cop>,        M.l'Tular     structure.     Phenols,     Benzenes, 
T  c  1  u  e  n  f  s  ,      \  V  1  e  n  e  s  . 
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a!      t  ",  I-     amount     of     toluene     produced 
H'vs     that     of     t'enzene     is     attributed     to 
radical     havinj     a     jreater     resonance 
: n     energy     than     a    phenyl     radical. 
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I     1. 11  b  .  ,     Princeton     I   .  ,     N  .      J  . 
(    111      IN     HK.IILl     CHUSSl-INKED     SYSTEMS: 
bs:    IM.EU     STiliENt,      METHYL     METHA- 
:      AiKiLATE    AND    OCTYl,    ACIOLATE. 
loskv,     D.     Katz    and    others.        Dec     ■:, 
refs.  ONH    Technical     rept.     no. 

r-  J-J_'-,  Proj.  NH  <'6-377)' 

Inc  lassified  report 


DESCH  :  ITiiKb  ;   •Synthetic  rubber,  •Elastomers. 
•  <;;>r..ne>,  •Airylic  resins.  Polymers,  Polyraeri- 
.■  a  t  i  1  .  M  e  t  h  V  1  radicals.  Ethyl  radicals, 

•■dies,  I.  1  y  c  o  1  s  ,  Ethylenes.  Synthesis. 
t.a'-tnit*,  Tensile  properties.  Mechanical 
,r;er'.  les.  Equations  of  State,  Hubber, 
'""•■Is.  Physical  properties. 

-l.-r-r.  e.  methyl  me  t  h  a  c  r  y  1  a  t  e  ,  and  octyl  aery  late 
":-    -d.  h  copo i yrae r 1  zed  with  t e t r a e t h y 1 e n e  glycol 
: . 'f  ;  '  ac r »  1  a t e  over  the  complete  range  of  copoly- 
ffr   omjo  s  1  t  1  o  n  s  .    Modulus  temperature  curves  of 
t « e  s  e  p  u 1  t  ra  e  r  s  were  constructed  and  compared. 
The  equation  of  state  for  rubber  elasticity  was 
spplieij  I,,  thp  rubber.,  plateau  regions  of  these 
■   I  ■!•'  r  s  .     A  .i  t  h  11  r 
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RIBBEH    E.ASTICITY     IN    HIGHLY    CHOSSLINKED    SYSTEMS: 

PART    I:       (  KObbl   INKED    POLYETHYL    ACIIVLATE, 

ii .»    D  .     K  d  t  /     and    A  .     V  .     T  o  b  0  1  s  k  y  .        Dec     ■  .  ,      •  p  . 

•■■us.     ta!•le^.     ^     refs.         ,ONIi    Technical     rept.     no. 

jitrart     '.  mir-    SiBi;','.     Hroj.     NH     ■-.-•"", 

Unclassified  report 


COMlyIUNICATK)NS  -  Division  5 

DESCRIPTORS:   •Synthetic  rubber,  •Elastoaers, 
•Acrylic  reslni,  •Fornaldehyde,  Polymers, 
Polymerization,  Methyl  radicals,  Ethyl  radi- 
cals. Phenols,  Glycols,  Synthesis,  Elasticity, 
Tensile  properties,  Shear  stresses,  Mechanical 
properties.  Physical  properties.  Rubber, 
Sheets. 

Copolymers  of  ethyl  acrylate  with  three  different 
dl methac ry  lates  were  prepared  over  the  complete 
range  of  copolymer  composition.   Modulus  tem- 
perature curves  of  these  polymers  were  construc- 
ted and  contrasted  with  the  modulus  temperature 
curves  of  phenol  formaldehyde  type  polymers. 
The  ethyl  ac ry 1  at e-di met h aery  1  ate  polymers  ap- 
peared to  have  rubbery  plateau  regions  at  high 
temperatures  even  for  very  high  mole,  percentages 
of  diraethacrylate.   The  phenol  formaldehyde  type 
polymers  and  polyethylene  glycol  diraethacrylate 
did  not  appear  to  have  rubbery  plateau  regions. 
Ip  to  "2  mole,  per  cent  of  diraethacrylate,  the 
shear  moduli  of  the  ethyl  acrylate  copolymers  in 
the  rubberv  plateau  region  were  independent  of 
the  structure  of  the  diraethacrylate  at  equivalent 
crosslink  concentrations.   These  polymers  appear 
to  obey  the  laws  of  ideal  rubber  elasticity  with 
a  front  factor  of  unity.   (.Author) 
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KSTIMATION  OF  VARIANCES  FOR  RADIO  DIRECTION 

KINDING  EQUIPMENT. 

Technical  rept., 

by  W.     i       Smith.   Nov  6:.  Up.  incl.  illus. 

3    refs . 

(contract     Nonr- .3 '•''':    and    Grant    DA-ARO  {  D;  -  :51 - 

T....-G''7) 

Unclassified  report 

i)t  S(  HI  PTORS:   "Radio  equipment,  •Direction 
finding,  "Applied  mathematics.  Least  squares 
method.  Analysis  of  variance.  Mathematical 
analysis.  Statistical  analysis.  Digital 
computers. 

The  problem  in  the  use  of  radio  direction  finding 
techniques  of  estimating  the  variances  of  the 
readings  obtained  from  the  different  receivers 
IS  investigated.   These  variances  are  used  to 
perform  a  least  squares  estimate  for  the  most 
probable  point  for  the  transmitter.   One  may  act 
know  the  true  position  of  any  transmitter  and, 
therefore,  cannot  obtain  an  estimate  of  the 
variance  of  a  single  receiver.   By  taking  several 
receivers  an  estimate  is  made  of  the  transmitter 
position  and  using  this  Information,  an  estimate 
is  made  of  the  accuracy  of  the  various  receivers. 
A  specific  model  was  described  which  was  simu- 
lated on  a  high-speed  computer.   The  theory, 
computations  to  be  performed,  and  results  are 
described.   The  method  is  able  ^o  distinguish 
between  good  and  poor  receivers  and  in  many  cases 
gives  excellent  approximations  to  the  variances. 
(Author) 
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the     results    of    available    propagation 
nts.        The     turhu.ent     and    meteor    mode 
t,     n  <     the     scatter     signal     are     considered 
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their     effect     on     <■  1  r  c  u  i  t     reliability 
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supersede    an    earlier    progri-    nhich     predicted    the 
vulnerability    to     intentional     ja.iiming     'if     linK^     in 

1  network.       The    programs    described    here     consitier 
jaaaing,     but     can    also    consider    a    communication 
network     without     janrainy.        They     are     flexible 
amy    respects.        .Author. 
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roelectric    crystals,     K  •■  r  r  o  e '.  ,- c  t  r  1  c     materials. 
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DETECTK)N  -  Division  6 

The  pyroeleclric  effect  detector  was  tested 
experimentally.   The  sensitivity  of  the  experi- 
mental model  varies  between  2  x  10  to  the  -11th 
power  araperes/rai  1  1  iw'at  t  and  4  x  10  to  the  -11th 
power  amperes/milliwatt  depending  on  the  temper- 
ature of  the  sample.   The  use  of  a  shunt  inductor 
to  Increase  the  output  of  the  detector  was  in- 
vestigated.  By  choosing  the  inductor  so  that  the 
crystal  capacitance  and  the  inductor  fora  a  res- 
onant circuit  at  the  modulation  frequency,  the 
output  was  increased.   The  possibility  of  using 
metal  reflectors  rather  than  dielectric  lenses 
for  the  phase  correctors  was  investigated.   Also 
being  studied  is  the  problea  of  energy  focusing 
on  a  beam  waveguide  for  efficient  detection.   One 
proposed  scheme  of  doing  this  consists  of  using 
a  series  of  lenses  of  decreasing  focal  length  to 
decrease  the  energy  spot  size.   A  tapered  dielec- 
tric rod  was  used  to  focus  the  energy  onto  the 
detector.   (Author) 


AD-28'3  8- 
TISTW  RD 


OTS 


Dlv.   t  ,  : 
price  t 1 . 6C 


Naval  Ordnance  Lab.,  Corona,  Calif. 

THE  NOI.C  G-l-lNE  DYNAMIC  RANGE  SIMULATOR, 

by  E.  W.  T.  Des  Ma  rets.   '  Nov  c2,  ""p.  incl. 

Illus. 

INAVWEPS  rept.  no.  "'^i.  Unclassified  report 

DESCRIPTORS:   "Detectors.  'Radar  ranges, 
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equipment,  Simulation. 

The  NOLC  G-line  dynamic  range  simulator  employs 
the  principle  of  the  surface-wave  transmission 
line  for  measuring  the  dynamic  range  response  of 
small,  short-range  radar  devices.   Energy  from 
the  transmitter  of  the  device  being  tested  is 
transmitted  through  a  series  of  RF  components  to 
a  launching  horn,  which  launches  the  energy  along 
the  G-Iine.   A  removable  reflector  returns  the 
energy  along  the  G-line  to  the  horn  and  back 
through  the  RF  components  to  the  receiver  of  the 
device  under  test.   Reflector  travel  is  accom- 
plished by  a  power-drive  system,  which  includes 
a  precise  method  of  controlling  the  measuring 
reflector  travel.   The  return  signal  is  applied 
to  the  vertical  amplifier  of  an  oscilloscope  with 
the  horizontal  sweep  time  set  to  equal  the  travel 
time  of  the  reflector.   The  trace  is  photographed 
b\  a  polaroid  camera  set  for  a  time  exposure,  and 
the  envelope  thus  produced  shows  the  sensitivity 
of  the  device  under  test  as  a  function  of  range. 
The  facility  will  accommodate  ranges  to  Z..   ft. 
hrequenciesfrom  the  UHK  region  to  the  millimeter 
wa \ e  band  ran  be  propagated  over  the  line  by 
using  the  proper  horn  and  reflector  sizes.   The 
(,-line  has  much  lower  attenuation  than  either 
waveguide  or  coaxial  cable.   A  listing  of  NOLC 
drawings  covering  construction  details  is  given 
and  the  method  of  installation  of  the  long  G-line 
span  is  described.    Author 
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The  work  discussed  was  directed  toward  demonstra- 
tion of  the  feasibility  of  the  Nuclear  Thermionic 
Radiator  Space  Power  System.   It  ii  a  continua- 
tion of  work  initiated  on  Contract  AF  33(616)8119. 
The  specific  objectives  of  the  current  program 
are:   (1)  to  demonstrate  operation  of  a  minimum 
of  three  thermionic  converters  in  a  series  array 
using  heat  from  a  liquid  metal  loop  to  heat  the 
cathodes;  and  (2)  to  demonstrate  ICOO  hours  of 
thermionic  operation  using  liquid  metal 
heating.   (Author) 
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DESCRIPTORS:   "Magnetic  cores,  "Binders, 
•Magnetic  materials,  Steel,  Glass,  Ceramic 
coatings,  Silicon  compounds,  Sodium  compounds, 
Oxides,  Bonding,  Laminates,  Composite 
materials,  Manufacturing  methods,  Wire  winding 
machines,  Heat  treatment.  Cutting  tools. 
Grinders,  Chemical  milling.  Aging,  Magnetic 
properties.  Electrical  properties.  Excitation. 


An  i 

appl 

deve 

the 

in  s  u 

were 

the 

s  1  1  i 

un  t  i 

the 

bond 

wa  s 

were 

core 

spac 

ne  t  i 

core 

and 

temp 

of  h 

prop 

exc  i 

than 

lent 


n 0  r gan 
i  c  a  t  i  o 
loped, 
proper 
1  a  t  or 

const 
binder 
con-s  t 
1  t  he 
requ  i  s 

be  t  we 
ace  omp 

const 
s  cons 
e  fact 
c  path 
s  .  Th 
e  X  c  i  t  a 
e  ra  t  u  r 
eat  a  g 
e  r t  i  es 
t  a  t 1  on 

the  p 

c  omae 


ic  g 
n  to 
Th 
ties 
as  w 
rue  t 

to 
eel 
requ 
ite 
en  t 
1  ish 
rue  t 
true 
ors  , 
s  no 
es  e 
lion 
e .  •. 
ing 
we  r 
va  ' 
ubl  1 
re  1  a 


lass 

a  w 
e  bi 

of 
ell 
ed  b 
the 
s  t  r  i 
ired 
sire 
he  a 
ed  . 
ed  f 
ted 

net 
m  i  na 
core 

at 
-0, 
iin    t 
•     de 
u  e  s 
shed 

1      CO 


y  b  i  nde 
ound— cu 
nder ,  h 
glass, 
as  the 
y  f  u  s  i  n 
surface 
p  s  and 

build- 
s  s  rel  i 
dj  acen t 

A  tola 
or  bind 
with  2 

steel 
1  1  y  e  q  u 
s  were 
various 
600  and 
heir  me 
I  e  r  ra  i  n  e 
at  15  k 

rej  ect 
res.   ( 


r  and  a 
t  type  C 
a  V  ing  a 
served  a 
adhesive 
g  a  very 
s  of  gra 
winding 
up  was  0 
ef  an  nea 
b  i  nd  er- 
1  of  48 
er  eva 1 u 
steel  t h 
weights, 
i va 1  en  t 
evaluate 
flux  de 
minus  5 
c  han  ica 1 
d  .   The 
i 1 0  gaus  s 
ion  1 im  i 
Author) 


me  t  h 
cor 

c  omp 

s  an 

.  S 
thi 

in-o 

the 

bta  i 

1.  a 
coat 
samp 
alio 
i  c  kn 

and 
to  c 
d  fo 
ns  it 
5  C. 

and 
core 
es  w 
ts  f 


od  f 
e  we 
OS  it 

e  1  e 
amp  1 
n  1  a 
r  ien 
comp 
n  ed  . 

1  an 
ed  t 
1  e  c 
n 
esse 

mea 

omme 

r  CO 

i  es 

Ef 

el  e 

1  OS 

ere 
or  e 


or  its 
re 

ion  and 
ct  r ical 
e  cores 
y er  of 
ted 
0  s  i  t  e 

During 
ina  r 
urns 
ores 
Samp  1 e 
s  had 
n  mag- 
re  ial 
re  loss 
a  t  room 
f  ec  t  s 
ct  r  ica  1 
s  and 
less 
qu  iva- 


AD-.:'^0  4^5      D  ■  V.   7,  a,  i2 
(TISTA,GEC)  OTS  price  $10.10 

Allison  Div.,  General  Motors  Corp..  Indianapolis, 

Ind. 

CONTINUATION  OF  3-K^    STIRLING  CYCLE  SOLAR  POWER 

SYSTEM  PROGRAM. 


17 


Division  7  -  ELECTRICAL  EQUIPMENT 


iVuarterly  tpchnici;  progr^^i  rcpt     '  Hiy- 
■  J  J  I  y  '  ■  . 

By  J    S    Monton.    .  Ajj         'p.   inc..   lllus. 

Engineering  dept   ,  fpi    n..  2236) 
.Con'.ract  AK   i  j  ^  o  ;  ■■< ;  8  j  •  ^  ,  t'roj.  31.4^) 

Unclassified  report 


Jt  SCH  I  HTOHS  :    •  E  x  t  •■  r  n  i  : 

•PoKfr  sjpplie^,  Elcctr 

J''\ign,  Heat  exctanj'rs 

I  .vfnfs*.  Th>'r«ol¥niiiii'' 

'LrJn^f>'r.  b  i'  *  '.  •,  ,      t'l^tii 

g  J  » f"  s  ,  i  a  t  >■  ;  ;  1  t  f  /  »■  1  .  '•  -  -  ,      "■  ••  >  t  •■  ;  -  ; 

Spacf     prong's,      ■<^■s'■^rl''     prijrin     j)t.-i 

^ii^ar     fncrgy.      Ajxiiiiry      pi«-r     plants 


p  )  w  '■  r     p  r  )  1  J  c  I  I  0  n  . 
•pi"  r  1  !  .   1  n  .     t  f  f ec- 
f'rfs^jr>'.     Heat 
■;j1     I"!ow,     l-ii^u^fied 


'  r 1 [ ion, 


an 


J' 
Dp 

po 
t  I- 
po 
1  >- 

1  V 

■J  r 

J*- 
.  0 
r  J  , 

PJ 
r  J  • 


i»     r*  J- ..  -      >'nginf_      wM'^     Ti.Tir     ■nil.f.ri' 
at     fxcnangfr     compoipnis,      <ii>     t'','>'l 
d     H'-     it     working     f.jil^      ,t      >r1--r     tj 
a-jat"*     the     pi"rforfl<nr.-      >;'     :  "• 
■  poncnts     and     to     dft'-r-n:'^--     t  "•■ 
n>-ritor     and     driv     dicchanisii     <r 
iflopaent     and    enduranc-     ;>'i'.  s 
Mf  T      piston      seals     wrt*      •jnt.ij 
>  I      r  ■  J    was     d  >»  s  1  g  n  f  1     <  t  l     ''  n  r  : 
sf-     uf    eva.jat  ing     '.  le     p  r  •■  ^  ^  ^  v  •• 
ater     tjbf     jn-ler     pj:->it.nj     '   .    '  m 
ai^abie     f.ow     t'^-il      f-ii".,''     <•!> 
1  e  r     to     »■  V  a  1  J  ^  '.  »■     !  T  ►■     p  r  •■  1  ^  J  r  -      1  r  .  p     of 
nt-rator  A     ^^■^•      r.j     to    eva.ji!'-     pr-- 

1  s  •-  ^     t  n  r  0  J  g  n     ;  i  >•        o  n  p  1  •■  t  f     >i  e  j  :     •■  \. '—  i 
rtfiter,      rfge-ifr-i'      r,       ind     cool^'r 
,  i  !  1  n  g     flow     r  0  n  '1  ;  t  ;    1  -1  ^     «  i  s     d  •>  s  i  j  i  ■■  J 
'  d  P  r  H  .  ,  Ti  .  n  a  r  >      )  '■  ^  .   j  "      i  "  1      ~    >  -^  f  ;  j  j 


ions 

«  1  t  h 


to 
N 


t  hf 
H. 


1  n  jf  r 
of    t  hf 


1  ■  ■    I  !       ••  <  ' 
■n  1  j  T  .  '  J 
n  1  i  g  ►•  s  e  s  . 

)f     "'■!     j-ricated 
1  A     5  1  .11  p  1  f 

i I  f  i     for     the     pjr- 
drop    of    a     single 
conditians.        An 
Ti  I  J  I  f  1  e  d     in 
of    the    re- 


r    c  I  r- 

ler 

;    f abr  i- 

;  on 


\b-.   •      553  Dlv. 

r :  ^rt  omu     ots   p  r i . 

•>  c  r  I  p  I  a     T  e  r  h  n  1  .■  a  .      ',  r. 

r  ^  h  t  ^ . 

ov  .'I,      *(irshdn,      V. 

^nnjuin,  ■''       ,      'p. 

:  r  a:i  >  .      no  .      T-     058; 


•  u  1  s '  n  J  r  J  •-  T  ..  1)  ■■  s  , 
d  .  $  '  n  a  r  g  e  s  .  •  t  ;  •■ '  '. 
fc.  .  •-  c  c  r  0  n  1  r  r  1  r  r  J  1  • 
.jrrents,  (apa'it'i 
■  i  r  '■  u  1  t  s  ,  T  h  .  r  .1  t  r 
■<»".dxallon  ti(nr.  c 
Translations. 


-  i  .  0 

Washington,  D.  C. 
f.M  T  UK  Kl.ASHES  OF  PULSE 

f .  /h  1  1 • t  sov,  and  L.  I. 
incl.  lllus.  11  refs. 

Unclassified  report 

tioscopes,  'Flash  lamps, 
•  ,  a  s  d  i  s  '■  *'  a  r  ;  ••  >  .  » ',  i  o w 
r;r  dischirj'-s.  '-requency, 

s  ,  Vo  ;  t  I  jf*  ,  .'..>•  r:  t  r  1  c 
r^,  i('-s;st<.r..  Timing 
PS,  t'ulsi-  generators, 
X pe r 1  men t a  1  data,  USSK, 


rn 
t  n 

!  J 

V  o 

.  a 
I  a 
c  h 

J  J 

t  u 

-  n 
pe 
a  t 

V  0 

f 


e  :  1  71  1  t  e  d  ' 
e  recover- 
:  -  '  1  d  1  s  r  1  a 
.  t  a  g  e  s  li  p  p  , 
mp,  and  tfl*" 
c  t  e  .  e  r  t  r  0  d 
arges.  Two 
ted:  one  w 
be  of  inter 
nn ,  and  l h 
V  e  ,  0  pe  0  :'  e 

tween   elect 

Ions  of  c  1  r 

itage  incre 

asl  by  mean 

tne  slorag 


■^e 


P 

■  0  . 


'  0  :   !  1  s  -  1  r  j  •■  %  ,   r  •■ 

tie   e.>--:ri'_   St. 'en 

■  r »  1  ,  depends  on  i 

■  •  e  ;  -1  j  dissipated 


t  «  J 


e  X  t  r  ■ 


1  t  f 
n  a 


o  t 


le  . 


a 

di  ■ 

1  e  I 

0  p  . 

1 

1  n 
a 

p  1 


X0-.   ■       '■-  . 

r  iiTp,  ^  i( 


I)  1  V 

!':'>     :)  r 


t  ed  to 

n  of  the 
V  .ign. 
t  n  e 

e  i"  reise   ,rve  on  the  con- 
T  e   ;  T  !  e  r  V  I  .  >   ■  -  t  w  e  P  "   1  :  s  - 

i-np   !esij?s  w-r-'  ."..   stl  — 
1  p  1  .  .  a  r  >   .  .1  1  r  ■  .1   !  i  s  '  i  i  r  j  - 

"ie'er _     im,    .e^j'"   — 

wi'"  i  :irje  sp-eri 

ii-i^e'-'r  —     Ti~>,   '  ^*^^ce 
-  •   -n .    Tie   differ'     .  I  r  i - 
a  grim  jse.l  preven'-.  a 
tie  '  J  D  e   J  f ; e  r  t "  e   r   J  j  ,  I  r 
p  a  J  s  e  in  t  *•  e  ;  1  d  r  J  e   j  r  r  e  p  t 
I  '  I  r  ■  1  r  ••  J  1  '  .     A  u  !  1  1  r  ) 


]  . 


Scripta     Ternnira.      '.  -t     ,  ,     was-.ijton,     U.     C. 
')N    THt    QI'Al.riY       IF     '{\  ?Y     \    i-'-  XXrTKKS, 

by     V.     S.     Kha^anov     and     A,      t       i-iiiiih.        TJ62, 
inc!.      illuj.      .      refs.  Trins.      n).     T-■•^9) 

inc!assifie]     regort 


JP. 


OESr RIPTORbi 

T-  s  I  s  . 


'  \"\   ill 


rs,  i.ignting  systems, 


The  Typ 
se len  lu 
25  sq  c 
luxaete 

25-100- 
of  2,50 
•n  abso 
ab  s  o  rbe 
plates 
layers 
ma  t  e  r 1  a 
tec  hn  i  c 
! a  xmc  t  e 
.  i  a 
•  I-  nag 
of  1 uxn 
acconpl 
pho  t o-e 
phot  o-e 
pe  r I od 
I uxae t e 
changed 
s  J  ii  s  t  ;  r 


e  \   J- 

3  p  n  II 
m  and 
r  ha  s 
500  1 
0-10 
rber 
r  con 
of  fr 
of  lu 

1   Mlt 

a  I  sp 
r.  Ml 
nd ,  1 
n  1  t  ud 
e  t  e  r  s 
Ished 
1  emen 
1  eaen 
of  t>- 

r»;  ( 

I   a 

i  •  e,l 


'    ,  J  s  -1 

I  o-  f  .  •■  .-a 
a  mete 
three 

ux  and 

OOJ-50. 
■ounted 
s  1  s  t  s  o 

OS  ted  d 
cite,  t 
h  sma 1  I 
ec  1  f  ica 
t  h  re  sp 
n  Its  s 
e  mea  s  u 
of  Tvp 
:  tl) 
mus  t 
that 
■  on  t 
th- 


ts 

t  s 

1i 

2) 


S  ■  O  n  t 


b  I  .  1  ■ 

t  1  r  ..  .. 

"   ''      I  J 

on  t  h 
f  a  me 
anped 
here  1 

0  p  e  ■!  , 

lions. 
ec  t  t 

U  PP  !  en 

red  . 

e  K  u-' 

the   ;  , 

be  J  r 

have 

hs  Shu 

a;,  s  t! 

s  J  r  f  a  r 

™  a  t  !  ■■ 


1  n  s  1  s 

ill  a 

a  r 

:n  e  ,1  s  J 

s  u  p  p  ; 

X,      Ot) 

e  p  h  '  ■ 
tal  f 
luc  i  t 

s   I  n 

n  ,  s  . 

;  1 
;  t  s 
■  1  t  a  r 
T    1  1 


r  J  r 
r  '■  Ti 


.f  a 
r  »  1  n 

.1  r  »  , 

n  t   1 
It  1  r  I 


I  a  1  - 

t  -  • 
r  .1  I' 


:  i  ^ 
,.  r  1  ' 


rer  t 
are 
T  1- 

a  n  J  '• 
ran 

V  me 

1  t  . 

.;  1  n  j 

■■  r-  n 

f  op 

r  d  a  n 

r  o  r 

rang 


1  n  g 


1 


X  e  ■ ,  t 


t  1  ■ 


TIJ  S  t 

A  J  t  h 


1 1  :  . 

n  .1  t  1  r 

u  1  0  :-  . 

■  ■■  p  ;  a  • 

■  p  1  a  s  ' 
1  ;  and 

e  n.-  n  t 
!  e  b  .■  1 

t; 


t  1  ■ 


i 


1  s  t  a  . 

n  TI  J  s 

i"  s  -.  ' 

S  1  I 

t  • 

S  ••  1  b  1 

r  pr  > 


.   e  J 

t   be 

J ;  d 
ha  t 
1  n  s  u 
t  1  V  1 
tec  I 


angular 
a  of 

s  of 

ges 

an  s  of 
The 

t  wo 

the  two 
a  (]  u  '■ 
c  e  w  i  t  n 
of  the 
e  s ,  is 
'.-'•1.     of 
a  1  1  t  y 
must  be 
n  1  urn 
n  d  only 
e  r  a 
in  the 

be 
i  t  J 

r  e 

ty. 

ed 


AD-2^0  555 
(TISTP/FR)  OTS 


Di  V.   -< 
price  $1.10 


Scripta  Technica,  Inc.,  Mashington 
NORMS  FOR  ARTIFICIAL  LIGHTING, 
by  N.  N.  Firsanov.   1*ti2,  ^p.  incl 
(Trans,  no.  T-1660) 

I'  n  c  1  a  s  s  1  fie 


C. 


lllus. 


DESCRIPTORS: 

Standards. 


'Illumination, 


'Haiiroid     tracks, 


The    new    d  r 
proposes    t 
II-C.6.    19 
condit ions 
observed, 
the    1  igh t  1 
establish* 
present,     I 
the    design 
Stat  ions, 
employed, 
new    draft 
since     Its 
quality    of 
becomes    di 
standard    o 
a  r  r  ■.  V  a  ;  ,     d 
^r  ;■■      r  a  .   . 
c  a   < ■        ."en 

$u  .  ,  •■  •    :■■  ■ 
the    iracus 
reduct ion 
in    capital 
i  n  s  t  a  1  1  at  1 
consumpt lu 


aft    of 

o  e  xc  1 
5^.  «h 
for  t 
a  '0< 
ng  of 
e  nt  s  a 
his     t  -1 

of      '    V 

part  1  c 
Exc  1  u 

of      I  h  e 

pur  po  s 

light 

f f  icul 

f    1  1  1  J 

e  p  a  r  t  J 

r   .  1  1      . 
ill 


w  I  .  .      r 

e  xpe  n 

0  n  s    an 

n  A 


N 
tide 
1  Ch 

he 

re!. 

Oper 

nd     1 

!  h  M  1 
!  ''  r 
u  1  a  1 

5  10' 

N 

1  ng 
t  ' 
fn  .  1  ' 
r  e  , 
a  r  ! 
fix" 


a  J 


r  a  , 
t  h  ( 
.  t  , 
I  '  I  ' 

ire 
r  a 

■  a  t 


•  r      A  ; 

■afh 


1  ri  ■! 

s  t 


'.  Cl  a 
r  o  V  ,  d 
J  .  a  r  e 
".  ,  r  ™  s 
j-.tr. 

.1  •      .    '  !    1 

d  e  .  s 


..  1  g  h 

'  t  e  r 

■ '!     t  h 

are 

g  0  V  e 


ting' 

at 

r  n  1  n  g 


At 


J 1  I  1  n 


J  !■ 


d  1  t 
d     1 


i  r  ( 
It:. 
1  a  n  I 
It 
J  r  »■ 
n  r  r  ' 
o  r 


1     a  • 

.  J  X 

I  a  1  .  1 

;     ;■  a  r 

-'  Tl  .  \ 


f       t 

nj  u 


St    r 

he     1 
led 


1  .   .  V 


n  g      V  a 

!  ;  r  J  ! 
'.el 
a  ''  .  e  . 
!  a  n  1 
.  \\  1  ^* 
1  g  h  '  ; 

r  1  C        y 


J  S  e  i: 
;  mad 

J  r  e   s 

f  r  0  "1 
.      v,i  ! 

1       Tie 

we  V  e  r 

high 
1     the 


are 

t  he 
1  d  . 


r  ;  < 
a  r  1  ) 

t  r  a ' 


^    P    1    1 

a  r  d     * 
.  1  c  r 
ng 
u  w  e  r 


1 

t  he 
are 

I  ng 
'  1  0  J  t 
t  ■.  e  ^ 


AD-r 

T  .  si 


55b 
FR)    OTS 


Di  V  . 

p  r  1 


10 


b  c  r  1  p  t  a     r  e  .•  1  1  1  ■-  a  ,      1  n  r  .  ,      w  a  >.  n  i  n  g  ;      i  .     0  .     C  . 

LIGHTb    *;Tm     bUUll.M    :.AVIl':i. 

by     M.     A.     ijstrovskiy     a -i  d     r.     L.     Klodlna.         Ilh2, 

3p.     incl.     llius.     table,     ..     refs.  Trins.     no. 

T-1057) 

Unclassified    rep   rt 


DESCRIPTUKS:        •Llji;inj     .j.ipner 
•Sodium,     Illurain.atien,     Knjils. 


amps  , 


ELECTRICAL  EQUIPMENT  -  Division  7 


s  » 


D  0  d  >  II 
•  I!  ;  e  r 

r  1  n  ;  1 
J  se  a  ^ 

►e   l-.d 

m*.   1  !  • 

1  r  j  e  . 

I  ^  1  " 


t  hi 


b 
isp 


r  t  e  d 


1  f 


led 


1  H  M  r  e  d 


r  1 

1  1 


n  :  t  r  0  :  3  - 


..-QC  61R 

:->TM  Tl  r,' 


•  li 

•■  e 

u  t 

1  s  e 

■  1  a 


t  is  made  of  Silumin  alliy 
ith  flanges  for  placement 
k  I- 1   .'5  K  S  -  ..    and  with  1  j  g  s 
ed  light  ,!>HV--..   .   At  I  ached 
s  IS  a  reflector,  painted 
hiih  in  turn  serves  as  a 
he  lamp.    line  end  of  the 

0  the  socket,  and  the  other 

1  position  ty  a  spring  loop. 
whici  is  rade  of  firy-ylass 

side  two  p  r 1  s  r  a !  1  I   inserts 
he  1  1  J  h I  flow  of  the  .amp  in 
n  s .    The  b  u  1  h  opens  downward 
o  s  1  t  i  o  n  ,   is  held  shut  by  two 
.  p  s  .     Author 


Lgh 

-  w 
r  .1  c 
e  n  d 
r  e  w 
w 

.f  t 
1  n  t 

in  t  .1 
u  1  t> 
1  n 
e  t 
t  i  o 
d      p 


U  i  V  .        " ,    4 
as     price     J1  .25 


18 


,,,     .  r     ,( ,   s  ■•  ,1  r  c  1     I-    '  .1  ml  a  t   1  o  n  ,      Chicago.       111. 
-f»:i;i      I     AH   ■(■sins     ^^\     ViASTl-      HKAT     T'l     I- l.hi"  T  H  1 C  AL 

t>tKGV  . 

Quarterly     r.pt.      no.      •»  ,      ■>     Apr-'         lune     n2, 

by  C.    Roland     Mil   u  !  1  _^  .        30    Jun-     '  .   .     -.    p  .      1  tl  c  1  . 

illus.     taht-'s,     .•     refs.        (Kept        n  ■   ,      AU       •'•'.-■^) 

(Contra,  t     N    .^     r)0-0760-c} 

t'n  c  1  .1  ^  s  1  f  1  .'.1     r  ■■  p  1  r  t 


DtSCH  IPTOKS:        -Hrimary     h  .a  t  t  .   r  i  .   ■ 
cells,     "Power     supplies.      •  i   !  •■ .  t  r 

text  i  1  es  ,     C  h     -i  i  i  .i  1      r  ■  a.   t  i     n  s  ,     T  . 


pounds  ,    (■  op  p.  r 
compo  ,j  nd  s  .      A  r  s . 
pounds,      H     tas 
Lead    compou  ml  s  . 
Anodes    ( 1 1  ec  t  r ' 
trolytic    cell^. 


.■  i-ip  ■  1  1  il  s  ,  (  1  1  o  r 
n  1  c  c  orapo  u  n.l  s  ,  A 
u  '1  c  omp  .1  li  n  d  ^  .  ."s  ' 
M.I  I  t  .■  r  y  s  .  ;.  1  r  .1  t 
1  .  I  1  c  I  .■  1  .  ,  (  It 
Py  ro 1 y  s  i  s  .  M  It 
trolytes.  Solids,  Conduct  i^iiy, 
pounds  ,     Add  i  t i ves  . 


•K  1 

1  1  V  , 

1  ii  r  1 
.'  s  , 

Tl  1  n  u 

.1  -tl  c 


'  h  a  i  1 


.■c  t  r  .^ 
(;  1  a  s 

J  in     CO 
A  n  t  1  ra 

m     Col 

n  np  I)  u 

u  t  e  c  t 

1    1  e  r 

1  .■  e- 

1  UIH      c 


!  V  t  1  c 
s 

Tl  — 

.)  n  y 

n  d  s  . 

1  c  s  , 


Ofvel  opme 
«eit    to    e 

dfyei  opme 
chlorides 
former  sy 
9a'.  van  ic 
!  )  s  t  e  m  i  .s 
r'genera  t 
achieved 
the  resul 
rf genera  t 
result  of 
•0 1 1  e  n  c  a 
practical 

'-:•?  is  b 

sary.  Th 
•as  been 
character 
'he  very 
tklorides 
:.0C-  wer 
cathode  a 
•  olid  ion 
Kl  has  b 
for    the    S 


nt  of 
1  e  c  t  r 
nt  of 

and 
s  t  em 
eel  1 

tech 

ion    0 
bi'cau 
t  i  mj 
ion    t 

the 
r  r  i  e  r 
,  but 
el  ow 
e  pr  i 
to  ob 
ist  ic 
1  ow  1 

•  .Sp 
e  f  ou 
nd  an 
ic  el 
eon  d 
b  rh  1 


t  ho 
ica  1 

sys 
Sb  c 
ha  s 
char 
n  I  ca 
f  th 
se  o 
T  .■(■  1 
I -rape 
se  1  e 

sal 

at 
the 
n  c  ip 
tain 
s ,  a 
on  i  c 
ec  i  f 
nd  p 
ode 
e  c  I  r 
eve  1 
o  r  id 


ch.- 
ene 
li-ms 
h  1  o  r 
.Iff.) 
ac  t  e 
1  ly 
I'  an 

f   CO 

."an 
ra  tu 
c  t  iv 
I  gi 
pres 

1  .^,  r* 
•  ■  ^  ■  . ' 

al  .■ 
sat 

pro 


r  ,1  c  t 

S  t  s  I 

.)  I  y  t 
ope.! 

e  sy 


mica 
rgy 

has 
ides 
riled 
r  i  s  t 
f.as 
ode 
mp  1  i 
d  r  1 
res  . 
"  so 

ves 
ent 

S  o  !  II 

f  fT 

isf  I 
bl.  - 

duct 
'  n  't  ,1 
I  c  a  1 

■  -  s  , 

.•  l..-i 
I  •> 

stem 


me 


t  h  o  d 
epo  r 
n  \  1 
con 
mo  r 
Al 
.  pr 
id  h 
on  s 
se  s 
pa  ra 
1  i  ty 
ise 
SO  1  u 
ty  d 
t  h  t 
.-  'J  ^ 

t       1  r 
1  '■  s 
1  t  1  .■ 
'  '.     ( ■ 
pert 

LI         P 

jr.  . 
Au  t  h 


.if     c    I  n  V  e  r  t  I  n  g 
I   ■.!  .        Pa  r  a  1  !  .•  I 
.     (   .i-T. 
t  I  n  u  ".1  .        The 
.■     :'  .1  V   .  r  a  !   1  e 
though     this 
act  i  ca  1 
as     not     h . .  n 
in    sep.i  r a  t 
at     the 
t  ion    as    a 

of  Te(  1 
of  hec  .  1  1 
b  i  1  1  t  y  )  ; 
eemi  .1  nee 
he  SbC 1 > 
!  V  a  n  1  c  f  . 
1  g  1  n  a  t  .   s 

f     the     Sb 


'  "J 


1  n     .-i 

•J 

s  — 

y  S  I  e  Tl 

1  s 

1  t  n 


for     t  h  .> 
1  V  .   1  y  .        A 
|.('  1        d  .'ped 

s  .1  t  1  s  f  a  c  1  . 
or) 


a  n.l 


with 
r  V 


AD-29C  727 
TISTP    Wll      UTS 


U  V. 
price 


7. 


20.  25 
oO 


tmrral  Motors  Research  Labs.,  Warren.  V(  1  ,:  h  . 
INVESTIGATIONS  UN  THE  UIIIECT  CUNVEIISIUN  OF 
^tCLEAR  FISSION  ENKKGY  TO  ELECTIMCAL  ENEUGY 
IN  A  PLASMA  UIOUE. 
*«nual  rept  .  ,    Feh-31  Oct  «;2. 


^il.  by  Frank  t.  Jamerson 
'»tl.  illus.  tables,  refs. 

Contract  \onr-310"00) 

L'  11  c  1  a  s  s  1 


31  Oct  I 


DESCKIPTOHS:  •Neutron  flux  density,  *Rare 
gases,  *Thermionlc  emission,  "Fission  neu- 
trons, "Plasraa  physiss,  "Fission  products, 
•L'raniura,  Cathodes. 


K  e  s  u 
gat  1 
gene 
t  h  e  r 
emit 
u  r  en 
t  he 
this 
t  h  e  0 
p  1  a  s 
1  n  g 
c  e  5  i 
u  ra  n 
,  Au  t 


its  of  experimental  and  theoretical  investi- 
ons  are  presented  on  the  use  of  a  nuclear 
rated  plasma  in  a  noble  gas  plasma  diode 
raionic  converter.   K elated  programs  of 
ter  materials  development  and  plasma  raeas- 
enls  are  described.   These  are  presented  in 
following  individual  sections  contained  in 

report:   \l)  inpile  ion  chamber  experiment 
ry  and  lube  design,  \2  i     pulsed  noble  gas 
ma  diode  experiments,  k1>  1     electron  mobility 
ases,   ,.,   spectroscopic  measurements  in  a 
urn  low  voltage  arc  converter,  and  ^5/ 
lura  carbide-rhenium  cermet  emitter. 
h  0  r  , 


AL)-.  •  .  •■■'-^      Dlv.   '\     -". 
.TISTE  CAM,  OTS  price  jt  . bO 

National  Magnet  Lab.,  Mass.  Inst,  of  Tech., 
Cambridge . 

A  HIGH  PtKFOHMANCE  D.C.  MAGNET  UTILIZING  AXIAL 
COOLED  UISCS. 

by  H.  lirechna  and  U.  B.  Montgomery.   Sep  "-..l  , 
....p.  incl.   Illus.  tables,  '"  refs.   >Rept.  no. 
\M1.-.  .  -■ 
Contract  AF  '-.   •  ^^Kj^i,  ,1 'i  UU  ', 

Unclassified  report 

UtSCKll'TORS:   "Electromagnets.  'Solenoids, 
Magnet  coils,  Cooling,  Temperature,  Iron, 
Direct  current,  Theory,  Magnetic  fields. 
Heal  transfer,  Pressure. 


Described  is  a  water  coole 
Hitter  type,  which  general 
I- r  input  of  1."'  megawatts 
of  a  stack  of  '  inch  bore 
a  surrounding  shell  of  iro 
increased  by  about  V?  by 
i^f  low  carbon  iron.   Three 
treated:    ,"   The  radial  t 
IS  assumed  to  be  constant, 
pattern  was  introduced.   T 
(he  same  hydraulic  diaraete 
Due  to  the  distributio 
It  can  be  shown  that  the  t 
IS  nut  constant  and  rises 
the  plates  towards  the  out 
form  temperature  distribut 
desirable,  especially  with 
The  hot  spot  temperature  d 
power  of  the  magnet.   Disc 
heat  flux  litnitation  of  th 
netic  stresses.   Equipoten 
sistance  plotting  paper  ar 
the  flow  of  current  around 
holes  and  the  increase  of 
It  is  shown  that  the  curre 
nusoidal  law.   A  table  is 
lations  and  measurements. 
'■   kgauss  was  ^.5%  less  t 
field.    .Author) 


d  magnet  of 
es  ','-1  kgaus 
The  raagne 
axial  cooled 
n  .  The  coil 
the  use  of  6 

cases  of  de 
emperature  d 
A  hexagona 
he  cooling  h 
r  throughout 
n  of  the  coo 
emperature  d 
from  the  inn 
e  r  edge.  v  • 
ion  in  a  co  i 

a  high  heat 
etermines  th 
ussed  are  th 
e  magnet  and 
t  i  a  1  plots  u 
e  shown  to  i 

closely  spa 
effective  re 
nt  path  foil 
given  corapar 

The  measure 
han  the  calc 


the  genera  1 
s  at  a  pow- 
t  consists 
discs  and 
field  IS 
C  C  pounds 
sign  are 
1 stribution 
1  cooling 

0  1  e  s  have 
the  plates. 

ling  holes 
istribution 
e  r  edge  o  f 
)  A  n  o  n  u  n  i  - 

1  is  not 
flux. 

e    burnout 
e    burnout 
the    mag- 
t 1  1 i  z  i  ng    re- 
1 1 ust rate 
ced    cooling 
sistance. 
0  w  s    a     Sl- 
ing   c  a  1 c  u- 
d     field    of 
ulated 


AD-.     1^    80"!  Div.       '- ,     ^ 

(.TI^TM     K.'M        (iTS     price     ^  ..  .  oO 

T  K'  0     labs..      Inc.,     ,;  a  1  t  h  a  m  ,     Mass. 

Kt:StAK(  H     KLIATIM;    TO     Kl  Kl.    (ELLS. 

'Vuart'rly     rept.     no.     .. ,  July-^        Sep    t  .,  , 

bv     A.     K.      M.     hhansul     11  in).         •       Oct     c  ..  ,     '  .~- p .     illus. 

tables,  rets. 

,Cont  rac  l     liA    -.    -     --  -OliD-  --r 

Irici.issified     report 


19 


Division  7  -  ELECTRICAL  EQUIPMENT 


DEStKIKTOKS:   •K.iel  c  ••  1  1  s  ,  •£  I  ec  I  ro  1  y  I  i  c  cells. 
•Oxyyen  i«  I  pc  t  rod.- s  .  »Ko»<or  supplies.  Elec- 
trodes, Cold,  Dxyijen,  llydrojen  rompounds, 
Peroxidi's,  Siilfurir  arid,  Perchloric  arid, 
Solutions,  Uxidation,  l< eduction,  Reaction 
kineti's.  El  eitm  chemistry.  Electric  potential. 


I  nve 

so  I  u 

re  1  e 

t  4  k  " 

for 
of  o 
so  I  u 
Ob  r  1 

Th- 

j-i   1 


s  t  I  <j 
t  ion 
van  t 


at  I  o 
s  1  s 

raec 

.)   <■  h 


I    1  ■ 

i  n  . 


r  1  J  h 


^  1  '»  1 

I  ■'.  ■)  r 

IS    I  '1 

1  .ip^ 
J  X  1  \  •i 


'  J" 


1  n  (J 


1:4 
■•  r 


AD-290  955 

r : STE  OHD' 

T  e  X  1  ^  Inst! 

■5  J  •n  1  1  r  .  r  , 
-(",■■)  r  1 
t,  .  ■'    V 
N  u  >      ,      ^ 
(.  o  n  :  r  ^  '  t   ^^ 


n  of 

rep 

han  i 

»"')•• 

I 

1  1  . 

•'  r  1 

■■  I  r 

'1  ■■  "n  1 

l  1  .<  n 
:  .1  e 

;'  1  r  s 

po  t  e 

^    SI.  I 

f> ' 


th 
ort 
sms 
<  i 


.  V  .  1 
su  I 

gh  t 

t  I) 
.  a  I 
an 
1  er 
t  c> 

thi 
nti 

lit  1 


e  ox 

ed  i 

and 

n  so 

I  low 
lien  t 
u  t  io 
f  u  r  i 

go  1 
t.H  h 

r  •■  d 
d  r  a 
t  rod 
r  der 
s  ob 
a  I  0 
(I  n  » 
■  :  r 


y  ij  e  n 
n  o  rd 

to  e 
I  u t  to 
i  nij  t 
al  re 
n  and 
r  and 
dele 
i  )  h  1  y 
'  t  ion 
t  h  0  d  i 
e  s  we 

i  n  b 
se  rva 
f  nob 
and  a 
eac  t  I 


elect  rode  i 

er  to  e  1  uc  i 

s t  ab  I  I  sh  t h 

n  and  elect 

asks  Me  re  u 

suits  were 

cathodic  r 

perch  I o  r  i  c 

r  t  rodes .   H 

s  i  gn  i  f I c  an 

o  rde  r  s  for 

c  reduction 

re  determin 

oth  cases. 

t 1  on  N I t  h  r 

I e  me t  a  1  el 

Iso  in  conn 

on  niechanis 


n  acid 

date  the 

e  I  r  r  e  - 

rode 

n  de  r- 

obtained 

eduction 

acid 
esu  1 1  s 

t.   U; 

the 

of  II202 
ed  and 

The 
e  ij  a  r  d  to 
ec t  rodes 
ec  t  i  on 
ms  is 


Dtv. 

nTS  p  r  i 


7. 

-  I 


8 


[)ES(  K  IPTUKb  : 
•  J  ni  I  I  o n  s  ,  ' 

T  n  1  ■!   f  1  ;  :n  s  , 


Cesi 

i  urn 


iTIf  n  i  .1 

elect 

r  -i  T  J  ■■ 
■■\  ,'•■  r 
c  a  s  L-  J 
by  Co 


'  ^  , 


I  m-  1  I'l  ' 


■  1  »  :  t 

,1  M  '  I  H  I 

r  '  p  .  1  •-  . 

-  ■'  ■' 

n  •  1  •  i 

1  n  J  r  •* 

r  I  '  J  r  ■• 

'  1)  r  '  ' 


T-its,  Int.,  Dallas. 
THjS  StKICONDICTOK  COLLECTORS. 

T>  .  1,  ■  July-*"  Oct  '2  on  Basic 
'n>'raionics.  Part  2, 
Ti  1  n  ,  II.  W.  Ilemstreet  and  others. 
incl.  iilus.  tables,  j2  refs. 
ir-.i70500,  Proj.  NK  09<->-3t.4) 

Unclassified  report 

•Therraionjc  emission,  •Work 
'II  unductors,  Cesiun  cuapounds, 
■iiiionducting  films.  Vapor  plat- 
Antimony,  Tellurium,  Tungsten, 


'"> 


•  rnp 


11  J"- 
:'  J  n  .-  r 
c  u  i  *  c 
(2)    t 

t  e  •   1  .J 

'•  n  '.      , 


ion     ■ 

1    I  u  I 

h  -  t  ' 

r  1   i  IB 


-  -)  t  ■ 


>     an  <J 

IS      f  1 

I  V  e  s  t 
•  ri  e  r  ij 
.  1 1  e  d 

■  S  I  U  II 

film 

■  1  p  I)  r 


•  .  1 

■  tn  I  u  11 
■n  t  1  J 

t  o  ry 

•  r  »•     u 

■  r  f  ■   . 

■  r      '  '1 
n    on 

f  ou 
c  e  s 

II      so 

I  ■!    I 

•  1       '11 


t  h 


'1  r  : 
Id 


ne  s  s 

s  e    o 

fun 


,  1  II  Mnc 
I  m  L'  o  a  t  1 
I  ga  t  ed  f 
y  c  on  ve  r 
un  the 
No  d  i 
s  ev  apo  r 
a  t  e  d  b  e  f 
m  t  h  1 1'  k  n 

;   Two 

.  «•■  r  •■  u 
1  c  M  0  rk 
1  differ 

me t  a  1  . 
sed  from 
r  •■  in  mo 
4 II  the  c 
e  device 
n  d  :  (  1  "j 
i  u  m-  a  n  t  i 
lae  exper 
MO  r k  fun 
(■  k  e  1  col 
in  the  o 
mo  re  CO 
and  c  h  e 
f  the  va 
c  t  i  o  n  . 


i:  a  s 
ag  s 
or  p 
t  er$ 
subs 
ffer 
ated 

0  re 
esse 

lyp 
till 
f  unc 
ence 

Ces 

7t 
St   c 
es  i  u 

«a  s 

the 
mon  y 

1  ueu 
c  t  i  o 
1  ec  t 
ne  e 
n  t  ro 
mica 
ri  at 
,Aut 


<•  .  <■ 
u  n  n 

0  S  S  1 

T 
t  rat 
ence 

i  n 
a*  se 
s  Me 
e  s  o 
^ed . 
t  i  on 

Ml  t 

1  urn 
to  ' 
a  se  s 
m  re 

rou 
the 
coa 
is  1 
n  of 
or  H 
xper 
I  mu 
1  pu 
i  on 
hor  ) 


e  s  I  u 
1  c  ke 
ble 
he  r 
e  an 

Ha  s 
the 
mbly 
re  1 
f  me 
In 

Ma  s 
h  an 
reie 
2;  C 

Ma  s 
ser  V 
ghly 
rmi  o 
ted 
.J  . 

the 
as  c 
i  men 
St  b 
r  1  t  y 
i  n  0 


m-te 

1  su 

CO  1  I 

eac  t 

d  la 

det 

expe 

an 

n  th 

lal- 

mo  s 

me  a 

e  1  e 

rvoi 

T 

not 

ui  r 

ICO 
nic 
nick 
0 .  1 
ces 
on  s  i 
t  ru 
e  0  b 

to 
bse  r 


1  lur- 
b- 
ec  t  o  rs 
ant 
t  er 
ec  ted 
r  i- 
d 
e 

glass 
t 

su  red 
c t  ron- 
r 
he 

mo  re 
tem- 

C 
work 
el 

eV, 
iua- 
st- 

n  with 
t  a  1  n  f  c1 
de- 
¥  e  d 


Aa-2  M  07r      Di».  7.  ^5 

TISTI"  ■<!!   OTS  price  J^.^^" 

:? 

Ar-ro,pi'--  (orp.,  Los  Angeles,  Caiif. 
tstpl  ,!  ((jN.hKSION  PKO'.HAII.   HACNETOHYDKODYNAMIC 

' .  t  N  h -.  ;  T  I ;  K 

':>•■  T. .  ir\r\  ,  i  .     technical  repi.  Jan-         June    fj^  , 


by  M .  K.  GrabOMsky  and  K. 
.^'8p.  inc  1  .  i  1 1  us.  r^  ref  s  . 

(2220-Z.0)TIJ-2) 
(Contract  AF  04(fe95)o9) 
:OCAS  TOR  62-171) 


E  .  >  ;  d 

vRepl 


IJ  n  c  1  a  s  s  1  f  I 


'  Aug  02, 

TUH-o> 


report 


UtSCHIPTOKS:   "Energy,  "Electric  pov..  r  pro- 
duction, "Mag  ne  t  oh  yd  r  ody  nam  I  c  s  .  "Tdntaljin, 
"Tungsten,  "Aluminum,  "IJigh  terap'riiun- 
research.  Creep,  Tensile  properties,  M.-rhan- 
ical  properties. 


Prog 
the 

;mho 

poMe 
ment 
St  re 
po  I  n 
c  re  e 
that 
the 
gre  a 
1  n  t 
or  a 
sign 

CI  1  I 

high 
CO  ve 


re  s  s 
de  s  i 
vo 
r  CO 
al  r 
ngt  h 
t  ar 
p  an 

ere 
so  le 
ter 
he  u 
1  lev 

of 
ty  t 
-tern 
red 


I  n 
gn  i 
r  t  ex 
n  ve  r 
e  s  u  1 

pro 
e  pr 
d  St 
ep  r 

St  r 
than 
se  0 
I  a  t  e 
an  e 
o  de 
pera 
in  d 


the 
nd  s 
ge  n 
s  1  on 
t  s  0 
pert 
e  se  n 
re  s  s 
ate 
uc  t  u 

f  tu 
d  by 
lect 
term 
t  ure 
eta  I 


■  ate 
t  udy 
er  a  t 

sys 
f  te 
I  e  s 
ted. 

def 
will 
ral 

psi 
ng  St 

M  1  r 
r  on 
1  ne 

\-  5 
I  . 


rials 

of  a 

or  f  0 

t  em  1 

St  s  t 

of  ta 

Hea 

orma  t 

rule 

mater 

Fa 

en  po 

e  -  M  r  a 

bomba 

thee 

L'C  K) 

(Auth 


St  u 

nag 
r  us 
s  de 
0  de 
nt  al 
sure 
i  on 

out 
lal 
br  1  c 
s  s  1  b 
pped 
rdme 
lect 

1  ns 
or) 


die*  of 
ne t  ohy d 
e  i  n  a 
scr  i  bed 
t  erm 1 ne 
urn  t  o  I 
men t  s  o 
de  f  i  n  1  t 

use  of 
at  de  s  I 
at  I  0  n  •! 
1  y  m  )  > 

CO  n  s I  r 
n  t  h  •■  1 1 
r  i  c  d 

U  I  a  t  .  n  g 


1  n 
rod 

c  lo 

t  >- 

t  ^ 


f 


t  '  re 
)  n  a  m 
s.-d- 

fc.  \  pe 
.■   t  -■ 

^•'  :  t 
.-mp,. 

,  n>l 
I  n  t  a  1 
s\  X  !• 
.  (■  J  1 
n  V  e  r 
inn 

lest 

s  1  i  V 

1  t  e  r  1 


-s  t   in 
1  c 

I'  y  c  ;  f 
r  1  - 
n  s  1  i  e 
1  n  g 

rat  J  r  e 
1  r  a  t  >■ 
um  as 

>  s  e  s 
ties 
f  0  ffl  e 

De- 
fa- 
lt) of 
a  1  s  .  s 


AD-.  '1  077      Div.   7.  U,    25 
(TISTE/OHD)  OTS  price  Sl.r^O 

Aerospace  Corp..  Los  Angeles,  Calif. 

ELECTRONICS  PROGRAM.   LOW  TEMPERATURE 

ELECTRONICS. 

Semiannual  technical  rept.,  T  Jan-'O  June  >^i , 

by  F.  Vernon,  Jr.   Oct  ri^,  1«-p.  incl   ill  us 

3  ref*.    Rept.  no.  TDR-69(225'>-1  3  )TH - 

vContract  AF  J4  vn -^5  }fc< ) 

;DCAS  TUK    -I'll:)        Unclassified  rep.rt 

DESCRIPTORS:   "Cryogenics,  "Low  lenpernure 
research,  "Solenoids,  Super cond uc t  i  v  i  t  .  .  Mag- 
netic fields.  Magnet  coils.  Electric  currents, 
Niobium  alloys.  Zirconium  alloys. 

Tmo  high-field  superconducting  solenoid   «ere 
designed  and  tested.   Fields  of  ^.,  kllOlJ.ilJ^^ 
Mere  obtained  in  the  last  design  in  a  c^i   with 
a  Morking  inner  dia Meter  of  O.f  inches.   In- 
strumentation was  assembled  tOMard  efforts  on 
other  phases  of  high-field  superconductivit\ 
(Author, 
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Naval  Missile  Center,  Point  Mugu,  Calif. 
PFRhORMAVCK  TESTS  (iF  PROJECT  PRESS  INSTK 
TION  TIRRET  DRIVE  MOTORS, 
by  C.  t*.  Thrift.  IB  Dec  r2.  Up 
tablet,  '  r»fs.   Technical  -"T'o.    i. 
---2-3  5; 

I  nc  1  ^  s  s  1  '  \  ••  ^ 
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DESCRIPTORS:  "Airplane  turrets, 
tracking,  ''Optical  instruments, 
"Flee  trie  motors,  Mechani  h'  ! r  i 
gear.  Instrumentation,  Cox-r  r<  r  i 
Guided  missile  tracking  s  .  <,  -  .  ~  s  , 
tlveneJs,  Guided  mlsslle<,   m 
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•  5  .  ;  »>  V  «  t  i  -^  '5 

•  >;  ,  '.  I  r  tui  r  n  e  , 
o  s  I  s  ,  M  f  <■ .-  - 
■  (  r  .1  '•  k  e  I  5  . 


s  I  •  1  0 


Drive  motors  to  be  used  for  p 
ret  of  the  Project  PRESS  i-isr."- 
form  Mer»  tested  und'-r  ni-r^;.  !( 
ditlons.  The  perfor'i  ^ari  ' 
sizes  '1  hp  and  1/2  hp,  uf  no'  ;rs 
mined  to  H^  aid  In  the  analysis 


i  ■•  g  •  h  <■  t  u  r  - 
•  a  '  1  0  "  p  1  a  I  - 
n  r  a  '  o  r  y  r  o  n  - 

r  i  5  '  i  r  s   of   tMO 

K  .■  r  ■•  d  •■  !  »>  r- 

'     •>!(.  'ransfer 


functions  of  the  control  s^s'em  of  the  instru- 
ment platform  and  (2)  STve  as  the  basis  for 
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which  of  the  tHO  available  sizes  of 


tHooJlng  ^    . 

iior  is  preferable.   Iha  test  reaulia  indicate 
the  tHO  sizes  of  motors  have  almost  identi- 
terlitlcf  but  that  the  1-hp  size  it 


to 

'.kii 

cil   chtrac 


preferable    because    of    itt    higher    armature    current 
■ipiclty    which    retults    In    larger    torque    output 


:iptc  Ity. 


Author) 
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Inclassified  report 


DESCKIPTOKb:        • H  1  b 1 i o g r a p h y  ,     "Power     supplies, 
Kur.     cflls,     Therrao electricity,     Alkaline    cells, 
Sjciear    energy.     Solar     cells, 
V  p  h  1  c  1  e  5  ,     M  a  t  e  r  1  ,)  1  s  , 


Sat  e  1  lite 
Indexes,  Space  flight, 


»rib:iography     is    presented    with     abstracts, 
:ro«    unclassified     literature     on     the     subject     of 
■;ghl    Vehicle    Power.        Selected     references     in     the 
•.f.ds    of    materials     are     also     included.       *'' 
■'terences     are     to     primary     sources.  Author) 


»D-."  '•    '  "'         I)  1  V  .       "  ,     26 
'IbTK,  DUN        ITS    price    $10.50 

nun    Carbide    Consumer     Products    Co.,     Cleveland, 

1  :i . 

:VD   STHIAl      PKhPAHKUNKSS    STI'DV     OF     SYNTHhTIC 
lANGAM'St    UMXIDI      IN     MASS    PliOUITTION    OF     MILITARY 
:■(*.    RATTLRItS. 

•  ;  1  a :     rept.,     ."  "     June     ■'  '  ■  -  ■        Nov     f;  1  , 
:>    H      K       Bishop.         •        Nov     '",     ""tp.      ill  us.     tables, 

;2   ref  s  .  I 
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*[)rv  cells,  "Manganese  compounds, 
jiremenls.  Dioxides,  Production, 

Manufacturing  methods,  Prepara- 
ications.  Films,  Mixtures.  Tests, 
c  capacitance.  Humidity,  Voltage, 

I 
prepared  depolarizers  were  evalu- 
ViK-^'hJV     and  BA-27w/u  batteries 
meet  Mil-B-IPb  requirements, 
ellmlnary  mix  formulation  study, 
samples  and  pilot  line  quantities 
ypes  were  prepared.   Every  effort 
e  present  production  equipment 
since  experience  gained  would 
onversion  during  time  of  emergency. 

were  nearly  equivalent  in  output, 
culty  was  experienced  in  meeting 
eclfications.    It  may  h''  possible 
■se  shortcomings  by  redesign  of 
A  u  t  hor; 
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"'-Q    Oi  V  .  ,     Ae  r"  V  ('  X     (  n  rp  .  ,     0  1  ean  ,     N  .      Y. 

'tOOlCTlUN     hSi,:Sb.hi;  :N(,     MtASI  UK     FOK     HdLLtU    CtHAMK 

-PA'   :  T'   ":s 

.  -  J  r ;  ••  r  .  ,     rept.      no.     5  ,     ^     June--     Sep    tj2 , 
^)    i.     II.     Thorapsiin.         ■     Sep    o2,     litp. 

Contract    OA    _•-  -    ,    -sc  -  ■'  ■   't  t) 

I  n  c  1  ,1  b  s  1  f  1  e  d     report 

"EiC  K  ;  1' ri,i(^  :        "l.eraniL     capacitors,      •  Ma  n  u  f  a  c  t  u  r- 
'"  J    ™e^^,,lls,      Indiistri.il     e.juipmenl,     Machines, 
•■re     w  1  n  i1  1  n  g     m  ,i  c  li  1  n  e  s  ,      h  1  e  c  t  r  o  0  e  s  . 
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Effort  Mas  continued  on  the  production  engineer- 
ing measure  for  rolled  ceramic  capacitort.   At- 
tention Mas  given  to  the  electrode  painting 
machine  and  the  Cerol  winding  machine.   Prepro— 
duction  samples  were  on  test.   (Author) 
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Lincoln  Lab.,  Mats.  Intt.  of  Tech.,  Lexington. 

ESTIMATION  OF  THE  SECOND-ORDER  STATISTICS  OF 

RANDOMLY  TIME-VARYING  LINEAR  SYSTEMS, 

by  Morrit  J.  Levin.   2  Nov  62,  /,2p.  incl.  illut. 

13  refs.  (Rept.  no.  34G-7} 

(Coatract  AF  19(628)500} 

(AFESD  TDR  62-H7;       Unclassified  report 

DESCRIPTORS:   •Communication!  theory,  •Linear 
systems,  •Time  tignalt,  *Statittical  analyiit, 
•Statistical  functiont,  S i gna 1-t o-no i t e  ratio. 
Data.  Sampling,  Matrix  algebra.  Vector 
analysis.  Real  variables,  Leatt  squares 
method.  Sequences,  Probability. 

This  analytit  contidert  the  eitimation  of  the 
second-order  ttatittical  cha ra e t er i t t i c t  of  a 
randomly  time-varying  linear  tyitem  by  applica- 
tion of  a  knoMn  input  tignal  and  obtervation  of 
the  resulting  output  which  may  be  obscured  by 
additive  nhite  noite.   The  tyttem  it  character- 
ized by  its  impulse  response  correlation  func- 
tion f.tau  lambda)  aad  it  approximated  by  a 
samp  1 ed-da ta  model.   It  it  thown  that  the 
estimation  of  the  tampled  valuet  of  f(tau  lambda, 
IS  equivalent  to  the  estimation  of  the  parameters 
of  the  covariance  matrix  of  a  vector  random 
variable.   A  least  squares  method  is  introduced 
Hhich  provides  explicit  estimates  for  these  val- 
ues in  terms  of  the  tampled  input  and  output 
sequences.   It  it  thonn  that  thete  least  squares 
estimates  are  unbiased  and  consistent  under  gen- 
eral conditiont.   For  Gautsian  noite  aad  coherent 
nondet  ec  tabi  1  i  ty  conditioat  i.low  input  tignal-to- 
noise  ratio)  the  least  squares  ettimatet  are  a 
close  approximation  to  the  maximum  likelihood 
estimates.   The  covariance  matrix  of  the  etti- 
matet it  evaluated  for  thit  cate  aad  it  fouad  to 
be  the  tame  at  that  flivea  by  the  Cramer-Rao  lower 
bouad.   Both  the  low-pait  and  baad-pait  titua- 
tiont  are  ditcatted.   Specific  retultt  for  a 
periodic  rectangular  pulte  inout  and  ptewdo-ran- 
dom  input  are  given.   (Author, 
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Crocker,  Burbank  and  Co..  Assn.,  Fitchburg,  Mats, 

PRODUCTION  ENGINEERING  MEASURE  ON  CAPACITOR 

PAPER. 

Quarterly  rept.  no.  5,  23  June-23  Sep  62. 

by  C.  t.  Cashman  and  J.  D.  Stacy.   23  Sep  62, 

itp.  incl.  illus.  tables. 

(Contract  DA  3e-C  3  •*- sc- 8S  ^7  :  ) 

Unclassified  report 

DESCRIPTORS:   'Paper  capacitors,  'Paper. 
•Manufacturing  methods.  Military  equipment. 
Reliability.  Qu'lily  control.  Life  expectancy, 
Test  methods,  Chloride.  Calcium,  Chemical 
properties.  Analysis,  Measurement,  Production. 
Capacitors. 
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Bioacdicil  Lib.,  Aerospace  ladlcal  DIt 

Piltersoa  Air  Korea  Base,  Oklo. 

')'-',    AIIRL     HIGH    INTENSITr     PUUfc    TONE     SOUND    GtNeRA- 

TOR    CAPABILITIES    DURING    ANECHOIC    AND    REVERBERANT 

OPERATION 

Report  on  Bioaechinics  of  Aerospice  Operitions, 
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THE    L'SE    OF    AN    ELECTROLTTE     IN     HODtL    HHO     POtfS 

GENERATORS. 

by  Eugene  E   CoTert  and  Daalel  T   Noalan. 

■  ay  62,  l»?p.  incl.  illus.  tables,  }    refs. 

(Teckalcil  rept.  no.  if; 

'Contract  AK  ^  J(^3fl  )  <^  '  ! 

Lnrlisilfied  report 

DESCRIPTORS!   •Magn et o hydr od y n a ai c s .  •Poaer 
supplies.  Generators,  t  1 ee t r o  1  y $  1 s .  Kluid 
flo^,  Reynolds  auaber,  Model  tests 

The  probleas  associated  aitk  the  use  of  electro- 
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lytes  in  icaie  aodels  for  tests  of  iHD  generators 
are  discussed    It  is  concluded  thit  the  Hartaaia 
nyaber  and  fluid  Reynolds  number  au s t  be  Bitched 
oetaecn  tne  aooel  ind  the  full  scale  dOTica. 
Author; 
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-.v.  .v..  .  V.  1  .  .  -  w  .  V,..  of  the  electro- 

enl  layer  is  provided  by  elastic  aiTes 
K^     through  a  piezoelectric  ceriaic  plite 
ryes  as  the  substrate  for  the  displiy. 
mii     subdivided  into  a  search  for  pieio- 
eraaics  ailh  laproved  properties  for 
he  display  substrate  and  the  input 
ers.  the  development  of  procedures  for 
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is  of  exppriraental  evaluation  of  a  model  capa- 
of  producing  pulse  groups  having  an  amplitude 
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Garama  rays,  Test  facilities.  Temperature  con- 
trol, Printed  circuits.  Waveform  generators, 
Transistors,  Reliability,  Pulse  amplifiers,  Ex- 
perimental data. 

The  effects  of  gamma  radiation  on  circuit  cards 
were  investigated.   Three  types  of  circuit  cards 
were  tested  in  gamma  ray  environments  up  to  3  x 
1C  to  the  3th  power  r/hr  and  up  to  total  doses 
of  1.5  X  10  to  the  /ith  power  roentgens.   No 
significant  effects  on  the  performance  of  these 
circuit  cards  were  observed.   (Author) 
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THE  INKLUENCE  OF  TERRAIN  SHIELDING  ON  RADIO  WAVE 

PROPAGATION  AT  8000  Mcps, 
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DESCRIPTORS:   'Parabolic  anternas,  "Radar 
antennas,  Wind  tunnels.  Wind  tunnel  models. 
Pitch,  Roll,  Yaw.  Lift.  Drag.  Moments,  Pres- 
sure. Model  tests.  Aerodynamics.  Load 
distribution. 

A  series  of  tests  on  a  parabolic  scanner  model 
was  conducted  for  the  M.I.T.  Lincoln  Laboratory 
at  the  Wright  Brothers  Wind  Tunnel  at  M.I.T. 
during  the  periods  October  13,  1961.  to 
January  2.  1962.  and  May  25  to  June  1.  1962. 
The  wind  tunnel  is  a  low  subsonic  velocity  test 
facility  with  an  elliptic  test  section  measuring 
'"  1  .  x  10  feet.   The  purpose  of  the  experimental 
investigation  was  to  determine  the  airloads  - 
pitching,  rolling  and  yawing  moments,  lift,  drag, 
and  sideforce  -  on  a  parabolic  reflector  with 
a  simulated  screen  and  a  solid  surface  and  to 
determine  the  pressure  distribution  on  the  solid 
surface  reflector.    (Author) 
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Report  on  Weather  Observing  and  Forecasting 
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The  principles  of  paraaetrlc  aapl i f icat ion  are 
discussed.   Included  are  the  conservation  theo- 
rens  that  place  restraints  on  powers  at  various 
frequencies,  feedbacks  operating  internally,  the 
physical  aechanisHS  of  pumping  resonant  circuits, 
and  the  physical  aechanisiis  of  punping  and  coupl- 
ing in  propagating  systems.   The  treatment  is 
th-oretical  in  nature.   Known  laws  and  relations 
are  surveyed  and  the  theory  is  extended  to  in- 
clude the  nature  of  the  feedback,  pumping,  and 
coupling  mechanisms.   Feedback  is  found  to  be 
positive  for  the  lower-sideband  three  frequency 
parametric  amplifier,  but  also  positive  for  the 
upper-side-band  case  where  limited  gain  results 
from  the  feedback  loop  gain  being  less  than 
unity.   An  entire  spectrum  of  permitted  pumping 
frequencies  below  the  system  resonant  frequency, 
as  well  as  above,  has  been  found.   Although  the 
results  are  applicable  to  all  parametric  ampli- 
fiers, illustrations  are  taken  from  amplifiers  in 
the  microwave  frequency  range.   (Author) 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


OCSCBIPTOBS:   •Triodet,  •■•«« f tc t u r 1 n g  ■•thods, 
.  ,  .  .  .   ^ ,  .  -lerl- 


D«ilgii,  Ultra  high  frequency,  Ceraalc  atier 
all,  Procet*iag,  Test  tqulpraeal.  Life 
expaetaacjr.  Electron  tJbe  healers,  Cathodet 

Electro*  tubea).  Coatlngt.  Seals,  ^jalliy 
control,  Tungsten  ailoys,  Kheniua  illovs, 
Mire,  Cxperiaental  data,  Vacuua  seals, 
Vacuua  systeas,  K  ad  )  a  f  r  >-qu  e  n  c  jr  oscillators, 
R  ad  1  of  requen  c  jr  aapliflf^rs.  Production. 

The  ceraaic  triode  production  engineering  aeaiure 
IS  discussed.   Objecliy»*j  « r -•  :        to  provide 
iaproved  vacaua  exhautl  egjlpnenl  for  processing 
'^^St)    tabai;  \2j     to  laprove  tubi"  ratings  by 
eraluatloa  oa  new  test  i"  .j  u  i  p«f  n  t  ;       to  1  n  c  r  <•  «  ii- 
tube  life  expectancy  by  iiaprovd  tjhi?  design 
features;  and  ,4   to  denonstrate      tube  per 
day  produclloa  capability.    .  A u  i  n o r . 
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Aerospace  (orp.,  ..os  Angeles,  Calif. 
KLECTHUSK  b  PKOi.KAJ    ElECTKOSIC  PHOPEHTItS  OE 
r  H  I  N  E  I  I.  II S  . 

Semiannual  technical  rept.,  "  Jan-'_  June  f.2, 
by  y        Vernon,   Jr.    U.t  b2,   1Jp.   incl.   lllus. 
i.  refs.    Kept.  no.  TUK-b9  (  22  3 -- "  .c  TK-' 
(Cont  rac  t  AE  04(695)t)9) 
D(  As  TUK  0^-197)        t'nclasslfled  report 

LJf.M  rt  :  HTUKS  ;    "Thin  films,   •Metal   films,  •Dle- 
I'-^ri-  fl.ns,   •(ryojenlis,  Superconductlyity, 
S'-gat  ive  resistance  circuits,  L. ead  alloys, 
A^mlnum  al.oys,   Alunlnua  compounds,  Uxldes, 
Tin  alloys,   Bari.jm  compounds.   Slearates, 
Mono  molecular  Iilms,   Manufacturing  aethoda, 
S  •.  r  a  .■  t  a  r  e  $  . 

-(.■^•■^^•l  experiments  into  methods  of  foralng 
itru.tjre^  suitaL.e  for  the  ubiervatlon  of  tun- 
neling p'-eno^-'-a  are  pr'-s.-nt'-.l.    Metallic  fllas 
of  tin,   in.lijm,   d..niinLira,   jo.il.   permalloy,   lead, 
and  sillcr  ini«i)-  »eri-  successfully  deposited 
for   \''»'-ra.   '•.^p'■r^nle^t^.    IJle.ectrlc   films  of 
•  lull.".-    >;  !■•  1"!  ;  irij-n  ^t►■arate  were  success- 
fully fabricjted.     A..; '■or 
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DESCRIPTORS:    •  <,»  n  u  f  a  c  t  u  r  l  n  g  methods.  'Electroi 
beams,  "Electron  tubes,  (atho.le  ray  tubes. 
Photoengraving,  Vapur  plating,   lacuua  appara- 
tus. Thin  fllns,   Meta.   films,  ihemical 
ailling,  H>-r.,/iuii  il.uys,  (opper  a.loys. 
Nickel  allo'S,  ihromium  alloys. 

Evaluation  ul  a  vacuum-metal  lizinj  technique 
for  manufactjfir.  J  lef.^-ctron  units  was  made. 
The  mo.)  el  c>i.s..n  as  a  test  venicle  for 
th'  ..ro  •■,s  IS  being  designed.  Suppliers  of 
cone  structures  and  evaporation  masters  were 
contacted.   (.Author) 
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Lniverslty  Par« 

A.NAl.YSIS    OE     ,  -   •     -KhvitSi    i      K-Mi.KAMS     t-HUM    STEEP 
',K  AlJ  1  ES  r     r'H.'l-  1  .   ts 

0  >     \        '        (■  e  r  r  a  r  .J     a  n  d     (         t'        To  a  Ivec     '. .',      <8p. 

laci.      I..JS.      1^     rofa.        vS.lentifi.      rept.      no.      ""TiJ 
(Contra.t     AE     191,604)8012.     fro  _.      ■' - 
AECRL    62-1063)  Unclassified     report 

Dts'Klt'riKS:        *Wadio     interference,     "Ionosphere, 
•     ow     freju^n-..     •Hadiii    waves.     Polarization, 

Sl'-'ts.      Kl"-'    trons.      Abs  irptlon,      l.inosphere 


mo  d> 


L)  •■  n  s  1  t 


H  e  f  1  e  I  t  1  o  n  . 


Tl' 

o  m 

p  re 

n 
1  n  a 
f  er 
t  he 
a  h 
Th  1 
ag  r 


phenomenon    f   Interference  fringes  on  swept 
fr'-'jue-i*  po.arifation  records  were  inter- 
t']  as  formed  from  ;wo  overlapping  echoes. 
farther  exa-nination.   this  was  found  to  be 
dejuate  to  'xpialn  t'le  phenomenon.    The  inter- 
en  ce  fringes  are  interpreted  as  formed  froa 

waves  of  two  different  modes  reflected  by 
igh  gradient  sporadic  laver  in  the  E-reglon. 
s  interpretation  has  shown  satisfactory 
eement  with  the  experimental  data.     Author. 
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tray    Electronics    Research    and    Development    Lab., 

fort    Monao  u  t  h  ,     N  .     J  . 

STEP-STRESS    AS    AN    INDICATOR    FOR    MANUFACTLR I NG 

PgOCESS    CHANGES, 

5,    Edward    B.     Hakim.        Nov    '..     ''p.      incl.      lllus. 

r,f         AELROL    technical     rept.     no.     ..'•.. 

Inclassified     report 

DESCRIPTORS:  "Transistors,  'Manufacturing 
aethods.  Failure  Mechanics  ,  Temperature, 
Test  methods.  Processing,  Life  expectancy. 
Thermal      stresses.     Experimental     data,      Aging. 
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n  for  step- stress  testing  of 
ro posed.   Detection  of  manufac- 
hanges  which  Kill  affect  tran- 
ty   IS  done  b)   using  the  step- 

Krom  the  curves  obtained  by 
res  vs   inverse  absolute  terapera- 
sible  to  observe  changes  in  de- 
n  without  prior  knowledge  from 
A  surnmary  of  the  step- stress 
as  well  as  the  approach  used 
eluding  several  examples. 
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PHODLCTlu-.     LSLISEEIIIM.     UHASIHE.S     FOU     QIAUTZ 

fursTAi.  h  1.  Thi;     sirs   at        mc  .    .    mc  .        .  •    mc, 

,■,1  a  rl  •■  r  .  ■     rept.     no. 
b  y    R  .     G  .      K  1  n  s  m  .)  r  . 
Com  rac  t    DA       '_--  .     - 


.1  li  n  e-  b  I'  p    t?2  , 

e  p    '   .   ,      ■  - p .      incl.     i  1  1 u  5  . 

reclassified    report 


DESCH  IPTuH.S  ;        '(rystal     filters,     "Manufacturing 
■ethu.ls,     D.-sign,     Quartz    crystals.     High     fre- 
quenc  .  ,     I'rinted     circuits,     Production. 


■1. 


>ign  of  the   ■  mc  filters  was  finalized. 
t«gi--.'rin,j  units  were  fabricated  and  met  all 
phas•■^  of  the  specification.   The  Z..  '^'-ac  filter 
dfs.gn  IS  lomplete  based  on  getting  a  specifica- 
tion ihange  with  regards  to  spurious.   Some 
-",  j;-eering  units  were  completed.    ,,  Author,. 
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Clfn;  e  Transistor  Products,  Wallham,  Mass. 
-'<UDi(TIUN  ENl.lNEtHING  MEASl  KE  FOK  THE  IMPKOVE- 
•  EST  i.K  (.EKMAMIM  Al.LO^  POWER  TRANSISTORS. 
,.ar;  -r.4  progress  rept.  no.   ',   i   Apr- 

..i.v  •.,   'p.  incl.   lllus.  tables. 
'un  tract  UA  36-039- s  c- t*  <"  .\. 

Inclassified  report 

DE.'jC  K  IPTuKb  :    "Transistors,  "Manufacturing 
■ethods.  Processing,  Preparation,  Experimental 
data,  i;,.anlng.  Alloys.  Coatings.  Surfaces, 
iea.s.  Temperature,  Cooling,  Life  expectancy. 

Production,  H  e  1  i  a  b  i  1  1  t  y . 

ETfor'.  15  described  on  the  production  engineer- 
■^i    measure  for  the  improvement  of  geraanlun 
•■0.  power  transistors.    A  jet  rinse  fixture  was 
Aligned  and  built.    Included  are  resistivltjf 
'.8  fnr  the  continuous  monitoring  of  the  purity 
^f  ;  hf  water  at  the  inlet  and  outlet.   The  fix- 
■jre  was  connected  to  a  recirculating  Harnstea 
iMtrm    An  oven  was  set  up  for  the  steam  oxida- 
'.  ion  of  power  transistors.    A  sllaning  fixture 
■»i  designed  and  constructed  which  will  permit 
il'position  of  a  silane  film  on  the  die  while 
»"pinj  The  weld  ring  clean.    A  silanlng  system 


FLUID  MECHANICS  -  Division  9 

was  constructed.   The  injection  alloying  fixture 
was  extensively  modified.   In  particular,  It  ii 
now  possible  to  app I y- un 1 f orm  prejsure  for  a  pre- 
set time  to  the  nolten  Indium.   Equipment  was 
installed  so  that  a  programmed  temperature  cycle 
can  be  established.   Fixtures  for  helium  leak 
detection  were  designed  and  built.   380  posltloni 
were  installed  for  the  cut-off  life  test  at 
elevated  temperature.   Ovens  having  close  temper- 
ature control  were  set  up  for  accelerated  life 
tests.   (Author) 
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Army  Signal  Radio  Propagation  Agency,  Fort 

Monmouth,  N.  J. 

AN  ANALYTICAL  METHOD  OF  OBTAINING  RECEIVED  INPUT 

VOLTAGES,  REQUIRED  INPUT  VOLTAGES.  LUFS  AND 

ML'FS 

by  g!  E.  Krause,  L.  C.  Kelley,  and  S.  E.  Probst. 

Sep  53,  rev.  May  60,  72p.  Incl.  lllui.  table. 

vProj.  53b) 

Unclassified  report 

DESCRIPTORS:   •Ionospheric  propagation, 
•Propagation,  "Radio  reception,  Analysis, 
Radiof requency,  Trigonometry,  Radio  co««unica- 
tion  systems,  Radio  signals,  Absorption,  An- 
tennas, Noise  (Radio) . 
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(Author) 


y-step  analytical  method  Is  presented, 

used  in  predicting  recelTer  input 
,  required  input  Toltages,  lowest  useful 
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Differential  equations. 

An  approximate  solution  for  the  flow  in  a 
helical  tube  with  a  square  cross  section  is 
presented.   It  is  shown  that  the  predicted  on- 
set of  secondary  flow  effects  is  compatible  with 
the  measured  effect.   (Author) 
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iblished  for  high  speed  overwater  vehicle  ap- 
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approximate     method     is     described     to     calculate     the 
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or  fllalnat'-d  by  rounding  the  sl'-d  nose  shoulder. 
■  oiinllng  t  h  f  spike  below  the  sled  axis  diminished 
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laige    aituaptlon,     and    of    a    conttant    value    o f <^ 
^K   tklt    nelgkborkood.       Tkeraodynaalc    functioni 
'ir   16   aetalt    are    calculated    up    to    2    aegabari 
***  coapared    altfc    the    retultt    obtained    froa    the 
■lt-Gr«nel ten    equation    of    itate.       (Author) 


AD-;-^.    "PC  Ulv.        ^,     25 

nSTP/JK)     OTS    price    ♦^,.60 

*V'CO   Everett    Research    Lab.,     Mast. 

■HE   MAGNKTOHYDHODYNAMICALLY    SUPPORTED    HYPER- 

^'JNIC    SHOCK    LAYER, 

^1    «.  H.  Levy  and  H.  E.  Pettchek.  Sep  62, 

■•'P-  Incl.  lllus.  lb  refs.   (Research  rept.  no. 


IContrac  t  AF  '   ...(,^44)33) 
(BSD  TDR  bZ-jJ>", 


Unclassified  report 


FLUID  MECHANICS  -  Division  9 

DESCRIPTORSj   eHypertonlc  flow,  •Boundary 
layer,  Magnetohydrodynaaict ,  Shock  retltt- 
ance.  Magnetic  fieldi,  Conductivity,  Nire, 
Heat  tranafer,  Cyll»drical  bodiet. 
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ensional  problea  of  the  Interaction 
onic  flow  with  the  field  of  a  current 
re  is  analysed.   The  electrical  con- 
ehind  the  noraal  shock  is  taken  to 
itrary  finite  value,  while  the  free 
activity  is  zero.   It  it  found  that 
hydrodynaaical ly  supported  shock  wave 

magnetic  field  lines  closely  and  that 
w  is  confined  to  a  narrow  region  be- 
ock  at  all  values  of  conductivity, 
ductivities  the  case  of  a  wire  em- 
solid  cylinder  has  also  been  consid- 
t  is  shown  that  the  heat  transfer  is 
rply  whi-n  the  shock  wave  is  lifted 
surface  of  the  cylinder.   (Author) 


AD-2Q0  831      Div.   « 
(TISTP  FR)  OTS  price  $1.10 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Mrl gh t-Patterson  Air  Force  Base,  Ohio. 

LONGITUDINAL  FLOW  AROUND  A  HEATED  CYLINDER  OF  A 

HIGHLY  VISCOUS  LIQUID, 

by  A.  Sh.  Asaturyan  and  B.  A. 

23  Oct  t2.  8p.  incl.  table,  4 

FTD-TT-t2- 

Z  h  u  r  n  a  1  j  , 

Unclassified  report 


Tonkoshkurov. 

refs.   (Trans, 
3'  from  Inzhenerno-Fi zicheski y 
:pp.  lOo-l  1  1  .  "«t)C) 


DESCKIPTOUS:   "Fluid  flow.  •Cylindrical  bodies, 
Heat  transfer. 


AD-;"L  8-2      Div.   Q 
vTISTA  SEB)  OTS  price  $" 


,60 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  Air  Force  Base,  Ohio. 

ELEMENTS  OF  THE  THEORY  AND  METHOD  OF  DETERMINING 

THE  DYNAMIC  UNBALANCE  OF  ROTORS, 

by  V.  Ye.  Myachin.  22  Oct  62,  12p.  Incl.  illus. 

(Trans,  no.  FTD-TT-02-1 332  from  Izvestiya  Vys- 

shikh  Uchebnykh  Zavedeniy.  Mash ino si roy en  1  ye 

2:pp.  ''-n,  1''62) 

Unclassified  report 

DESCRIPTORS:   "Rotors,  Theory,  Motion,  Malhe- 
aatlcal  analytit.  Vibration,  Oscillation,  Test 
methods.  Autogyro  rotors.  Gas  turbine  rotors. 
Determination. 

The  theory  and  aethod  of  facilitating  and  speed- 
ing up  the  proceit  of  finding  tke  point  of  rotor 
unbalance  was  studied.   At  the  present  tiae  tke 
point  of  unbalance  it  determined  with  the  aid  of 
complex  tracking  tysteas  ( phot oce 1 1-opt i c s-o tc i 1- 
lograph;  generator,  t ynchronou t 1 y  rotating  with 
rotor;  tlrobotcope  etc.).   The  rotating  aoveaent 
of  the  rotor  it  replaced  with  angular  oscillatory 
aoveaent,  with  oscillation  aaplltude  of  the  order 
of  several  degrees.   (Author) 


AD-290  942      Div,   9 
(TISTA/GEC)  OTS  price  $4.60 

Princeton  U. ,  N.  J. 

THE  FLOW  ABOUT  THE  LEADING  EDGE  OF  A  SWEPT  BLUNT 

PLATE  AT  HYPERSONIC  SPEEDS. 

Inlerla  rept.  on  Aerot heraodynaai c  Investigations 

in  High  Speed  Flow, 

by  C.  C.  Horttaan  and  I.  E.  Vat.   Aug  62,  36p. 

incl.  lllut.  tablet,  18  reft. 

(Contract  AF  33(6lb)7629.  ProJ.  7064) 

(ARL  62-405)  Unclassified  report 
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Division  9  -  FLUID  MECHANICS 

DESCRIPTORS:   •Saept-baek  minqt,     •Hingf. 

H yper iOR i c  I ,  Load  distribution,  Prrssurp, 

Ae  rodjr  I  •■!  c  I  ,  Meat  transfer,  Metal  plates, 

Th  e  raod  jrn  aa  1  c  I  ,  Aerod^naaic  configurations, 

■  ind  tunael  nodfls,  llodi*I  tests,  Klunt  bo'lir-s. 

As  part  of  a  fandaaenial  study  of  hjrpersoni'- 
■Ings,  soae  detailed  pressure  distribution  and 
Heat  transfer  results  nere  obtained  o  v  i- r  sTtlons 
of  t  k  e  leading  edge  region  of  a  blunt  p  :  i  t  >■  it 
sweep  anglas  froa  zero  to   ^  d'are>-$.   Th'  tt-iti 
■ere  carried  out  In  a  Hellua  hypersonir  ainl 
tuanel  at  ■•eh  nuabers  froa  '  to  '      Soar 
effects  of  the  apex  or  upstreaa  boundary  '^f  '^>' 
plate  oa  the  leading  edge  regions  undrr  ^tudy 
■  ere  deteraiaed  at  various  stations  along  t  h  >• 
leadiag  edge.   The  leading  edge  regions  e«jfiin>*i 
shoaed  deviations  froa  noraal  Hacli  nuaber 
coasideratlons  at  high  sxeep  angles  over  i  h  >• 
entire  Nach  auaber  range  studied.    Author 


AO- i  V  ■  ^  i  , 
TISTH  TCG 


Ui  V  . 
UTS  price 


AeroCkea  Hesearch  Labs.,  Inc.,  Krinrrton,  N   J. 
INFLUENCE  OF  THE  TUHBULENT  UIKflbluS  HUiSDAi^l 
LAYER  ON  THE  APPARENT  KINETICS  0^     SlHKALt 
REACTldNs  IN  EXTEKSAL  FL()«  SYSTEMS, 
by  Daniel  E   Rosner.   July  '  ■  .        'p.  incl. 
lllus.  tables.  .;  ^  refs.   H^pt.  no.  TH-'iO'' 
Cont  rac  t  AF  ^'4x0  'A     '  '  i  ■» 

Unclassified  report 

DESCRIPTORS:   'Turbuirnt  boundary  .iyr, 
'Diffusion,  'Surfaces,  "Soiids,  tnraira. 
reactions,  Reaction  kinetl's.  Energy,  Mathf- 
aalical  analysis,  laminar  uuundary  .  4  i  - r , 
Catalysts. 

The  occurrence  of  diffusion  boundary  iayri  in 
the  vicinity  of  solid  catalysts  in  forc.l-f.iw 
systeas  causes  the  appari«nt  rhi»iiica!  k  ,  n  <• :  :     1 
of  surface  reactions  to  differ  froa  the  l  r j - 
lalerfacial  kinetics.   The  nagniiuiir  of  tnis 
falsification  is  investigated  quantitativ-:* 
for  the  case  of  turbulent  inco«pr>*ssible  fljw 
■ithin  the  boundary  layer,  using  thr  unifora 
catalytic  flat  plate  as  an  •>Kaaple.   Corres- 
ponding results  for  laainar  diffusion  layers 
are  included  for  coaparison.    :>''k-rd   J  14  tint 
coapu  t  a  t  i  on  a  1  techniques  are  d  1  s  j  s  <>  >- 1  fir 
diffusional  Prandtl  nuab>-rs  of  ori'-r  .init-  a 
■  ell  as  for  the  asyaptotlc  extr'-ne.   T  a  ;<  j  .  a  r 
values  are  given  of  all  pr-rtinenl  nondim'-nsionai 
reaction  rale  coefficients  over  the  i-ntiri* 
range  froa  reaction  ra'>*-to-ili:'fiiiion    introl 
for  one-half,   first  tnti     s>*i-onc)  orilf-r   ;rr--v'-rslble 
surface  reactions  using  a  raiiona.  1  up r 0 v raen t 
of  the  Frank-kaaeneisKii   {uasi-station,<ri 
appr ox i aa t 1 0 n .    .Author. 


AD-i-<' 
TISTA 


)1  ' 
GEC 


Di  V  . 
OTS  pr  i  r ' 


I   .*30 


AeroChea  Research  i.abs., 
FUNDAMENTAL  SULI.'TIUN  To 


In..   P  r  1  n  .-  >•  t  0  n  ,  N  .   J  . 
THE  DIFFl  >  ii;N  HO'  NOAKt 


LAYER  EQUATION  KUH  StAKI  i  ->tPAKATt.U  MiK  w.hK 
SOLID  SURFACES  AT  VEHY  lAK(,t  HHANUTl   N  MHKrt-,, 
by  Daniel  E.  Hosner.   Nov  ■.,  .-.p.  ini.  i  .  .  ^  ■ 
tables,  '*     refs.    Kept.  no.  TH-  t/ 
Contract  AK  ^  >    -  •<     >> 

Lnclassified  r-'porl 

DESCRIPTORS:    'Boundary  layer.  Mathenatical 
analysis.  Convection,  Separation,  Hedges, 
Integral  equations,  Laainar  buundar*  layer. 
Turbulent  boundary  layer,  Aerodynaai'S, 
D  I  f  f u  11 oa . 

Using  the  aethod  of  self-siailar  Siilutions,   ir 
exact  fundaaental  solution  to  the  eguation  of 
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(TISTP  MM'  OTS  price  $3.60 

Aerospace  Corp.,  Los  Angeles,  Calif. 

KXPANSION    UK     GAS    CLOUDS    AND    HY  Pfc  (SoN  IC     J    T.>) 

BOI  NDtD    nY     A     VACUUM, 

by    H.     Mireis    and    J.     F.     Kil.en.       ->    p    '^2,     ?''p. 
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The    electric     propulsion     scheme     to    be    considered 
1!    the    simplp    hydrogen    hea      '*  In    this    approach 
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hydrogen  is  heated  by  passing  it  through  or  over 
an  electrically  healed  refractory  metal  heat 
exchanger  prior  to  expansion  in  a  nozzle.   To  be 
useful  for  space  missions,  such  an  engine  must 
be  capable  of  producing  a  vacuum  specific  impulse 
of  the  order  of  1000  seconds.   Fortunately  with 
a  suitable  design,  the  required  heat  exchanger 
temperatures  can  be  obtained.   In  addition  to 
being  competitive  in  terms  of  specific  impulse 
this  propulsion  approach  offers  other  potentially 
attractive  features  some  of  which  are  high 
efficiency,  long  life  and  reliability,  simple 
matching  to  povNer  supply,  simple  starting  tech- 
and  variable  thrust.    ^Author; 


n  1  que 

AD-.  '   ^f  1 
vT  I  ST  A/  SEB) 


Div.   U\  i 
OTS  price  $1 


oO 


Space 

Calif 

THIRD 

SPONS 

SC  lEN 

COMPA 

OHIO 

PHOPU 

by  Er 


Tpchnol  ogy  Labs . ,  Inc 


Redondo  Beach 


'SVMPOSIIM  ON  ADVANCED  PROPULSION  CONCEPTS 
OHFD  BY  UNITED  STATES  AIR  FORCE  OFFICE  OF 
TIFIC  RESEARCH  AND  THE  GENERAL  ELECTRIC 
NV  FLIGHT  PROPULSION  DIVISION  CINCINNATI. 
OCTOBER  2-A.  I'^b^.   STL  HEAVY  PARTICLE 
LSION  PROGRAM.  ^     . 

npsl  Cohen.   1«h2.  tp .     incl.  Ulus.  5  rpfs 
t'nclassified  report 


DESCRIPTORS:    •Colloids,  •Electric  propulsion, 
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Heavy  elements.  Liquid  metals,  Llectric  fields. 
Propulsion.  Syrapos la. 

The  colloidal  charged  droplet  program  has  been 
concerned  with  forming  droplets  of  metallic  and 
non-metallic  liquids  from  the  bulk  liquid  in  a 
single  step.   These  droplets  have  radii  of  ten 
microns  and  less.   Droplets,  produced  by  Passage 
of  the  liquid  through  a  capillary  metal  tube  held 
at  a  high  potential,  obtain  charge/mass  ratios 
of  possible  interest  for  electrostatic  propulsion 
applications.    (Author; 
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DESCRIPTORS:   •Electric  propulsion.  •Plasma 
physics.  Exhaust  nozzles.  Argon,  Magnet  oh ydro- 
dynamics.  Velocity,  Gas  flex.  Physical  proper- 
ties, Pressure,  Accelerators, 
Symposia,  Magnetic  fields. 


Effect  i veness , 


The  performance  characteristics 
annular  arc  were  investigated 


of  a  magnet  i  c 
This  configura- 


tion consists  of  two  coaxial  electrodes  separated 

by  an  annular  passage  through  which  the  Pj"*" 

flows  with  a  steady  solenoidal  magnetic  field 
throughout  the  flow  region. 


Initial  tests  at 


small  magnetic  Reynolds  number  in  a  conitant 
area  configuration  demonstrated  that  the  imped- 
ance of  the  magnetic  annular  arc  can  be  in- 
creased by  a  factor  of  25  "Ith  the  application  of 
an  axial  magnetic  field  between  the  coaxial  elec- 
trodes.  This  increased  impedance  was  shown  to  be 
due  to  Hall  currents  that  flow  around  the  annului 
between  the  electrodes.   In  addition  to  plataa 
healing,  the  interaction  between  the  plasHi  cu»- 
rents  and  the  magnetic  field  has  produced 
directed  energy  comparable  to  the  thermal  energy. 
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that  th-'  satellite  i?  jn  i  circjlar  trhit.    ^ijs 
tn-  oblateness  and  oth^r  isyTiii--tri-s    f  •,'>•• 
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THE    EFFECT    OF    SL'HFACE    D  .CC  AKBI  HI  ZAT  I  oN     on 

PHOTOTYPE    MISSILE    CASES. 
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Progress     Is     reported     on     tn.-     fai,  ricatin     .ind 
hydrotesting    of    each    of     ;  -  r    .      t  .  p  ••  s     if    .icarbu- 
riied    prototype    cases,     ndn'-'.y:       vibvk     •'     and 

Super  Tricent   steel  welded   cis.s,   Sjper  Trirent 

seaiiless  cases,  and  Sup-r  Tricnt  s.-a-niess  cases 
with  bonded  end  rings.   It  r  sj;ts  of  MHM(  »» i 
welded  sean  cases  tibj:at-.l  a  n  .1  jrapnicai:) 
illustrated  are  s -.   .v.n  t    .  .rr.;  at.   with  t  h  •• 
laboratory  specn-n  .1  a  t  i  jain.r'.l  .1  j  r  i  n  g  the 
196 1  decarburizati.n  stj.ly.    Als.i,   t.st  results 
of  bonded  uniaxial  ■>  r\A     iiixii:  str-ss  specimens 
are  given  which  indical.   that  t  n  •■  tarj-t  ti.inded 
joint  strength  of  15.i.).jii  p .)  j  n .!  s  ;.■  r  peripheral 
iach  i}750     psi;  established  f.r  tn.   prtotype 
bonded  end  ring  case  can  :. .   a  c  n  i  ••  v  ■  .1  .     Author) 
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tn    initial     approach     to    solution    of     the    complex 
tflPiiet  ry-p  1  a  sma     Interaction    problem     Is    pre- 
irnted.       The     telemetry     system     is    defined     and     the 
coipl'xity    of     the    re-entry    plasma     is    discussed, 
,1th    eaphasls    on     the    unpredictable    physical     and 
,   fctrical     nature     of     the     sheath.        No     attempt     is 
,,d.-    to     suggest     a     rigorous     solution     because     the 
j,,t^_of-the-art     is     obviously     not     well     enough 
idvanced  .  Author 
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DtSCR  IPTORS:        'Thrust,     Terminal     ballistics. 
flight    paths,     Errors,     Guided     missiles.     Guided 
iissile     noses.     Theory.     Guided     missile     trajec- 
tories.    Mathematical     analysis. 

Tufre    are     two     basic     operations     required     to 
coapjt'.     the    dispersion     due     to     thrust     misalign- 
•ent.       Th.-     first     operation     is     insertion     of     the 
jrjper    data     into     the    (•    degree     of     freedom    computer 
;r;graa.        The     second     IS     the     conversion     of     the 
c:«pjter    output     to     an     impact     point     deviation. 
:;aia    are    entered     into     the     computer     r^rograra    by 
fini    of    two    constants.       The     first     constant, 
: -noted    A     for     convenience,      is     multiplied    by     the 
:  (iruil     to    give     the     normal     component     of     thrust 
:i    soae     selected     angular    plane.        This     angular 
p:«ne    IS     located    with     respect     to    the    body    axis 
sjslen    of     the     vehicle     and    generally     is     coincident 
■  iih    eith-r     the    pitch    or    yaw    plan.'.       The    second 
conilant,     denoted     li ,      is     multiplied     by     the     thrust 
to    give     the    moment     about     the     vehicle     center     of 
jrivity     in     the     plane    of    A.        Physically,     H 
represents     the    product     of    A    and     the    distance 
a:ong    the     longitudinal     axis     from     the     nozzle     exit 
3. in.'    to    the    missile     center     of     gravity.         ^Author. 
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A  countdown  could  he  interrupted  by  several  kinds 
of  problems  and  following  each  Interruption,  il 
could  continue  according  to  one  of  several  poli- 
cies; seven  such  policies  are  considered  in  this 
analysis.   The  problem  addressed  is  that  of 
accounting  for  the  randomly  occurring  problems 
and  the  time  required  lo  deal  with  them  when 
estimating  the  distribution  of  interrupted  count- 
down durations.   The  countdown  is  considered  as 
an  inlerrupled  service  process,  and  expressions 
are  derived  from  which  the  raoraenls  of  the  in- 
terrupted countdown  duration  distribution  can  be 
obtained.   The  first  two  moments  are  derived 
explicitly.    ^Author, 
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This  is  a  select  bibliography  which  covers  the 
design  and  instrumentation  of  scientific  satel- 
lites, properties  of  the  ionosphere  derived  from 
satellite  research,  and  meteorological  satel- 
lites.  This  bibliography  was  prepared  for  the 
use  of  those  attending  the  Scientific  Satellite 
Symposia  sponsored  by  the  American  As t ro nau t i ca 1 
Society,  held  on  December  ./.  .  1^c2. 
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,ua  weights  estimated  by  the  rlrlal  theorem  un- 
Uuly  optimistic.   The  postlblllty  of  shielding  a 
losce  craft  by  blowing  a  hole  in  the  inlerplanet- 
iry  aagnetic  field  (along  which  the  protoni  move, 
itth  an  atomic  bomb  it  mentioned.   It  appears 
Uit  such  a  shield  would  violate  Liouville's 
UPorem.   (Author) 
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coaputers.  Distribution,  Optical  tracking. 

K   aethod  is  presented  for  calculating  the 
Hfrtge  number  of  times  a  satellite's  ground 
trick  comes  within  a  specified  distance  of  a 
point  on  earth  during  a  given  time  interval  and 
nuaerical  results  for  several  typical  cases  are 
jivpn.   The  method  is  applicable  to  the  critical 
liaf  range  problem  in  satellite  interception  or 
rudezvous.  the  ejection  of  objects  from  orbit 
'.0  points  on  earth,  observation  and  communica- 
tion ulelliles,  etc.   A  relation  is  developed 
for  the  fraction  of  a  parallel  of  latitude 
•hich  can  be  covered  by  a  satellite,  with  a  given 
iide  range  capability,  during  a  single  orbital 
rf»olution.   The  result  is  analyzed,  considering 
•.If  probability  that  a  point  on  the  parallel  of 
.ititjde  can  be  covered  by  a  randomly  oriented 
iitPllite  and  considering  the  average  number  of 
-overages  during  a  single  orbital  revolution. 
Tdf  results  of  programming  the  method  on  a 
digital  computer  are  presented  and  analyzed. 

overage  probabilities  are  given  in  other  studies 
of  satellite  systems,  such  as  determining  th"e 
probibility  that  at  least  on  of  a  number  of 
•indonly  oriented  satellites  is  able  to  communi- 
:ile  with  a  point  on  earth,  or  evaluation  pos- 
sible operational  inclinations  of  a  satellite 
:rbit  re. alive  to  ground  system  coverage. 
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*ni log  coaput  er  s  . 

*"  '  nvest igat 1  on  of  the  strength  and  behavior 
"'    spread  footings  subjected  to  dynamic  forces 


It  reported.   To  this  end  a  s i ng le-degree-o f 
freedom  model  represeivl  i  ng  the  spread  footing 
and  its  supporting  medium  was  developed.   The 
supporting  medium  was  restricted  to  either  a 
cohesive  or  cohesionless  soil.   Tests  were  con- 
ducted to  aid  in  the  correlation  of  the  model 
components  with  the  anticipated  response  behav- 
ior of  spread  footings.   A  correlation  between 
the  analytical  model  and  the  experimental  re- 
sults could  not  Justifiably  be  carried  out  as 
the  container  affected  the  test  medium.   Results 
showed  a  finite  increase  in  the  dynamic  bearing 
capacity  of  spread  footings  over  their  static 
capacity.   Within  the  limited  instrumentation, 
the  dynamic  settlement  of  the  test  plates  is  due 
to  the  establishment  of  failure  surfaces.   For 
settlements  equal  to  the  maximum  dynamic  settle- 
ment, the  applied  dynamic  load  varied  from  1  .  <;0 
to  2'.^?    times  the  equivalent  static  load. 
V  A  u  t  h  0  r  ; 
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AD-.:P^    601 
(TISTM/  BRW; 


Div.   U.  I''. 
OTS  price  $1.10 


General  Dynamics/Fort  Worth,  Tex. 

MATERIAL  -  ADHESIVE  -  AF-^1  BONDS  TO  MAG  THORIUM 

ALLOY  -  OVERLAP  SHEAR  STRENGTH  -  DETERMINATION 

OF. 

Test  data  memo . . 

by  J.  R.  Hooker.  U  Mar  57,  ^p.  incl.  tables. 


Kept.  no.  FTDM-1t3; 
'Contract  AF  ■-^fc^''! 


Unclassified  report 


DESCRIPTORS:   •Magnesium  alloys,  •Thorium 
alloys,  •Sheets,  Metal  joints.  Bonded  joints. 
Adhesives.  Shear  stresses.  Airframes.  Bonding, 

The  overlap  shear  strength  of  Dow  #1  treated 
magnesium-thorium  alloy  bonded  with  AF-3I  ad- 
hesive was  determined  and  tabulated. 


(Author , 


AD-.^8J  602 
(TISTM/  E  J  H) 


Div.   U 
OTS  price  $2.6' 


General  Dynamics/Fort  Worth.  Tex. 

MATERIAL  -  ADHESIVE  -  FMS-GCIfc  (PLASTILOCK 

t2:-62t,  -  LAP  SHEAR  SPECIMENS  OF  -  ADHESIVE 

ALLOWABLES  ON  -  TESTS  FOR. 

Test  data  memo . , 

J.  E.  Thomas.   11  Aug  58.  lip.  incl.  illus 


by 

tables  (Rept 

(Contract  AF 


no.  FTDM-1'566) 
3  3(657)72/,8) 

Unclassified  report 


DESCRIPTORS:   'Adhesives.  •Bonding.  Air- 
frames, Loading.  Test  methods.  Temperature. 
Shear  stresses.  Stresses 
Tables.  Aluminum. 


Failure  (Mechanics) 
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TISTB/  EJH, 


Dlv. 
OTS    prlcf    $' 


'0 


Geaeral     Oyaiatci/Fort    HDrth.     T>-x 
■ATfcHIAL    -    THIOKOL  ST  KILLtT 

ABSORPTION     A.NU    S  t  Lf -S  H  I  t  i  0  I  N  r,    st 
Trit    data    aeao., 

by     J.    «.     S«a  in .        i       Jiiin?    '-i .      *p  . 
tabid     iUfpt.     ao.     ^TDII-'','' 
,CoBt  rac  t     AK     3,<  ,  o  V    '' :^S 

L'aclaiilfie.) 


-     StLK- 


liicl 


1  1  i  ui 


■p  J  r 


OtSCKIPTUKSt        'fc  1  i  1  t  t)«er  I  .      •  b  y  n  t  ri  f  t  i  c     r  u  b  &  ■■  r 
Sliepti,     Radiation     'ffi-cls,     bui-'liling.     T-niii' 
proprrtlei.     Bccnaalca;     prop^rtiei,     N'-jtron 
fljx    d^atlty. 


The     t>-nsile     strrngtlt,     itrcii     at     fach     ' 
tion,     ultlaatp     ploagatlon     and     prrcr-nt 
»el     were    deter«l»fd    on    T  h  i  o  li  o  1  ST 

before  and  aftir  irradiation  at  on--  f; 
blent  teaperaturi*.  No  definite  conclj 
be  reached  regarding  tne  j e I  f-a b ? o r p l  i 
lelf-ihieldlng  propertl'-j  of  Tniij«jl 
fillets.  However,  the  data  indiral'-i 
lelf-abiorption  and  telf-jhir-Ming  ocr 
Thiokol     ''ST'".        , Author; 
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Bell     Aeroiyiteai    lo  Buffalo       N       Y. 

■  OOLLLS    Of     RlPTlRe;     TtST^      )N     P>«Ol.rTIC     GRAPHITE 
by    leon    Harcua.  \  j  j    ■  .        r»v.      ''     Oct     ^2       'Qf 

iBCl.      illut.      tabiei  refi.  '•<ep-        to       BlR 

r>2-  '  1    M       rev  .     A 
Contract     AK     ^  ]     ')57'85i' 

'nr;iiii:;^,j     report 

DESrRlPTORS:   •(,  raphite   Merhanir,;  ;,  r  o  p  e 
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AD-2'i9  848 
>TISH/TCG 


Dlv.   '  . 
OTS  price  f. 


'5 


Sep  62 , 


Ualoa  Carbldt  Saropeaa  Research  Associates 

Braattl t  ( Balgi •■ } . 

RCSEABCH  AND  DEVELOPHENT  ON  ADVANCED  GRAPHITE 

■  ATtRIALS.  VOLUBE  XI.  CHARACTERIZATION  OF  BINUfR-, 

USED  IN  THE  FABRICATION  OF  GRAPHITE  BODIES 

Rept.  fer  1  }»»-)^     Dee  6'  on  Refractory  Inorganic 

Noa-Neta 1 1 le  ■• t tr 1  a  1 s . 

by  E.  de  Ralttr.  A.  Halleux  aad  others. 

23p.  iacl.  lllai.  tables   M  refs. 

Sabceatraet  t«  National  Carbon  Co.   Inc.. 
Cltvalaad.  Obi*.  Coairact  AF  n  ^  '  *^  '^^^• 
ProJ.  ■')50, 

■  ADO  TR  6l--'2,  vol  .  11) 

Unclassified     report 

DESCRIPrORS:        •Crapkite,     "Coal     tar       'Pitch 
*Biad«r(.     Pyrelytif.     Ckeaical     properties 
Pkysical    properties       Oensitv       Holeruiar 


■eight        ihroaatographir     analysis        Electrical 

)iJurlanre  Spin,  Heionance,  Solubility, 
pyridines  light  Absorption,  lltraviolet 
ipeitroscopy  iol>ent  extraction,  Vapors, 
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T  :  bTK    i)l)N        i;Tl     p  r  i  cf     $  '.00 

aini->,)i»  Winn  cjp  oils, 

ri;rt,    iH.KAHHi      AND     T^AtlilATIlS     l,^      l;A«t':s<,     i'HOHtRTltS 

I    r      S-N-Khl  A.  .    H       HAThK  I  A  1   >,  . 
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r>      ^J''       'wjn     till 

t,ab.f>,      r>'fl. 

vtuniraci     AK    33(657)7453,      Hro^. 

(KAUu    TH     '     -540)  Unclassified     r -■  p  o  r  t 

Jt-si   M  IHTuK-s  :         '111  !.  .  1    Mjraph  »  .      •  «  d  t -■  r  i  a  1  s  ,      tlas- 
t  o  Ti  e  r  s  .      K  J  1) :.  r-  r  ,      -i  .  n  >  h  e  t  i  <       r  .,  b  t  •■  r  .      Plasties, 
.aiinitrs,      hit,  -'rs.      ■solutions,      .iiuids.     Test 
Ti'-t  I'M.      Thf-.ir.,      Tt-st     e -)  u  i  p  mf  n  t  .      t' "i  ,  s  i  c  a  1     prop- 
-■  r  I  1  f  s  .      h  nerj»,     L  o  d  i  n  j  ,     iJjmpinj.      Synthetic 
fibers. 
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■  n  e  r  a  .  Electric  (  o . 


■spa'e  "sien-es  lab, 

Phi.ade.phia   Pa. 

:Hh     AlUATIOS     01-     i.HAPHlTh.     IS     [)  1  h  S  U(    1  A  T  EI)     AIR.      PART 

;;         KXPtRlHENTAl       1  NV Ks:i NATION 

b.<     N        ■>       Uiaconis        P       t)       Gorsuch       and     R.     A. 

bheridan.     Sep    '2,     20p.      illut.        Kept.      no. 

Inrlaitified     report 

Presen-ed     ^'      the     !AS     National     Suaaer     Meeting, 
June         •-..         ■■'.        li)i     Angeles        (alifornia. 

DEsi  K  1  P  T')  <s  :        "Uraphite       'Ablation       'Aerodynaa- 
ic     heating       Refractory     aateriall        Re-entry 
^  eh  I r  ,  f  i        Theraal      insulation.     Hypersonic    wind 
•unne.s        Electric     arcs       Air       Dissociation. 
Reaction     kinetics       Diffusion        Gji     flow.     Enthal- 
py       res'     equipaeni 

An     experinen'al      in.es'igation     was     '"onducted     to 
s'idv      'he     oxidit'.  on     perforaianrr     of     ATJ     graphite 


MATERIALS  (NON-METALUC)  -  Division  14 


,    dissociated    air.        To    characterize    the    behavior 
,'    iuch    a     aaterial     in    a     re-entry     environaent     re- 
!,res    ih«    proper     siaulation    of    certain     free 
*''    nht     flow     field     parameters    which     greatly     in- 

■,„re    material     performance.        for     good     experi- 
,,ij.,;     sisijlation     it      is     desirable     to     establish 
,    ,\p    test     fdcilits     at     least     the     followingi 
J. /.nation    enthalpy     of     the     gas     stream,     model 

fssure       flow    chemistrv     and    aerodynamic     shear. 
•,,.s    were    conducted     in     a     hypersonic     arc     wind 
,J^,,     in    which     the    material     mass     loss    was     cor- 
.'.\-ea    as    a     function     of    model     surface     teapera- 
,_!,,        The    a^x^     obtained     indicated     two     specific 
.\,\    of    materia!     performance,     one     in     which     the 
;,,    ^,,     -he     redction     between     the    oxygen     species 
,/    ;t,e    material     governs     the    mass      loss     and     the 
',,,r     .n    which     the     rate    of     diffusion     of     the 
,,,;fn-bear  1  ng     species     to     the     surface     is    dominant. 

I'arison    of     these     experiaental     data     with     the 
:^ror>     of    S'jla     showed     good     agreement.        Author 
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itFEVSt    MtT-i.  b     ISI- iMiMAT  •  lA     (tSTKIi     .-stlElTtl) 
ACCESSIONS. 

Oct    •-''.     ■'■*?. 

Ccrt'1.1     AF     '3(b10)7747.     Proj.     :-9-.>'.--     ' 

L'ntldssified     report 

DtM  •<  IPTi'RS  :         'Hi  b  i  1  c  J  raph  >  .      'NHterialS, 
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9roup 

liscel  laneous  :        tnitinjs.      upplnati^n.      conpositeb 
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Sjttelle    Memorial      Inst.,     (olorhus.     Hhio, 
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.norganic    Nonneta.lic     Materials, 

1)    k.    J.     Snyder,     A.     Kudnitk     and     u  l  n  r  r  b  .        Oct     ■., 
.8p.    incl.    iUus.     tables,     .        refs. 
.Contract    AK    3  j  ;ol  u)  773j  ,     V  r  o  _,  .        V 
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the  need  for  further  research  on  processing  ef- 
fects in  ceramics  made  from  sinterable  powders. 
A  portion  of  the  effort  was  devoted  to  analysis 
and  development  of  t h e -d i ame t ra l-compre s s i on  test 
wherein  short  cylinders  are  hrolcen  by  applying  a 
load  across  a  diameter.  Hrocedures  were  estab- 
lished for  measuring  a  tensile  strength  by  this 
method.    , Author) 
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DtSCKlPTOKS:   •Ccraraic  materials,  "Kadoraes. 
Iliijh  temperature  research,  Silicon  compounds, 
Dioxides,  Caslimj,  Klarae  spraying,  Impregna- 
tion, Alurainiira  compounds,  Chlorides,  Porosity, 
Mechanical  properties.  Processing. 

Investigations  were  concerned  with  ,",  radoire 
fatiricalion  and  material  evaluations,  and  ,2) 
arc -plasma  flame  glazing  of  slip  cast  fused 
silica.   The  larger  effort  was  expended  in  the 
latter  area.   A  procedure  was  developed  for  pres- 
sure casting  radomes  from  fused  silica  slip, 
v>hiih  provided  a  casting  time  of  8^  min,  which 
was  an  approximate  reduction  of  -  hr  in  casting 
time  using  conventional  slip-casting  procedures, 
to  form  a  ■  -"-in.  thick  x  '-^-in.  diam  x  "C-in. 
hiijh  radome.   The  effect  of  pressure  casting  on 
the  slip  properties  of  the  drained  slip  was  de- 
termined by  particle  size  analysis,  percentage 
solids  concentration,  and  slip  density.   The 
results  indicated  that  the  properties  of  the 
drained  slip  vsere  not  affected  by  pressure  cast- 
ing; and  therefore,  the  drained  slip  could  be  re- 
used repeatedly.  A    furnace  to  facilitate  firing 
large  radome  shapes  was  designed  and  constructed. 
ll  IS  capable  of  firing  slip-cast  fused  silica 
radores  up  to  '^-in.  in  diam  x  -.-in.  in  height 
to  a  temperature  to  .'     K.   Kadoraes  can  be 
loaded  or  unloaded  in  this  furnace  in  approxi- 
nate,\   -.,  minutes  with  a  drop  in  furnace 
t  e  rr',  p  e  r  a  t  u  r  e  d  u  r  i  n  j  this  period  of  only  "  ■  -  K  . 
Au  t  I,  o  r 
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DESCHIPTOHS:   •Composite  materials, 
•Plasties,  'Glass  textile. •;,  'Synthetic 
fitters,  Ueinforcing  materials,  Fibers, 
Ve.hanical  properties,  Tensile  properties. 
Elasticity.  Stresses,  Shear  stresses,  K  a  i  1  - 
ure   Mechanii  s  ,  Deformation,  Hods. 

»»or^  during  this  period  has  included:   transverse 
and  axial  compression  tests,  and  b  e  n  d  i  n  g  t  e  s  t  s 
o:  solid  and  hollow  fiber  composites:  axial 
tension  tests  of  single  solid  and  hollow  fibers; 
compulation  of  transverse  moduli  of  uniaxially 
stiffened  composites  as  a  function  of  plastic 
volume  fraction  and  inner  to  outer  fiber  radii 
ratio.   .Author 
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typical  fiiaaent  wound  coup  >  site  ij  -  ds  I'o 
in  pressure  vf$»c.»  and  fa-",  ijn.s.  Uuring 
iile  loading.  eai:H  sp'-ci'n'n  was  ■<r-('ully  s 
thru  a  «icroiCope  at  i  ij^iifiatio"  of  k?0 
a  written  and  photo  graphic  r>-cor)  "<i  -nd'* 
progress  of  the  f  r  j  c  t  u  r  i-  ph>*noiien4.  T  i  •■  in 
■ation  thus  oDtiined  was  synth-si^ed  into  i 
ficaLlon  of  fiv-  dlff(*r'"i'.  -nirosopic  mode 
fracture.  The  origin  ^n.J  natjr*  >  f  •  '  •■  ^  f  d 
(•nt  fractur""  modes  wai  invest  i  gat--!  "4  in  th 
of  ■icrophotographs,  anl  :  ^  >•  i  r  'in'rit)ution 
the  progressive  and  ultinate  fracture  of  th 
speciaens  determinel.     A  j  t  i  ■>  r  ) 


u  n  d 

ten- 
canned 

C ,  and 


den  t  l- 
s  of 
i  f fer- 
e  aid 

to 
e 


0Tb  p! 


J 


Dj  Pon 
Ml  lain 
T  H  £  H  BO 

:  E  I.  L.  1  R 
SOLID 
'J  u  a  r  t  e 
By  • 

I  1  ;  J  i 
C  0  h  I  r 


I  n  d  Co . 


Inc.  . 


t  de  Neaojrs,  t.   ; 

g  t  0  n  ,  D  '•  1  . 

ELECTRIC  PROHf^TUs  ui-  sELEMOES  AND 

IDES  OF  '-K0'  Kb  .1  ANl)  VIII  MfcTALb  AND  THEIH 

SOLITIONS . 

rly  rept   no         Jin-    Mar  ttC, 

T   Miens  ind  J    T        Looby.    '^  Uay  t~^2,      Jip. 


ic  I   >0h  s--"  .-' 


nr  ^^ilfied  report 


DESCHI HTOHS 

'Ti 


•  S-1  ; 
"ungsten     coapounJs 

re[ijride>,     Tn-rio" 
E  I  e  c  t  r  1  c  a 


0  n  d  J 

e  c  t  r  I  '.  .  I 
pro  peril's,     -ti.. 
lapurilies,     Tanta.ja,      Nijdij 
Material v 


bJenjn     r   )'n|;   lunds, 
■>  0  .  J  t)  .  .  1  t  y  , 
t  .     '   n  Ha  1 ca  I 

(!i  ,      1^  n  -'  n  1  J  71  , 


■  r  { , 


t  n 


The  solubility  anJ  •■lectrical  " 
SJbitiljenli.  anion  <jt)>'.  i".  j-ni 
solutes  and  de^i^'.in^  frji  ,r.  j 
<Se.  and,  to  a  .e,,.'r  '■v!--nt.  . 
studied      ^jinii'a'..*-..  T"-     p- 

•  '  '  T  a  .  ■  S  e  ^  c  0  n  '.  1  n  J  -  <  !  j  :> 
electric  material  in  tni^  <y 
ofMerit     if  .        -         Jhj      ,t 

■  e  a  s  u  reae  n  t  s  and  r  ••  :  a  t  ■•  !  )  i  • 
can    be     interpreted    ron^:it•■n 

siapie    extrinsic     >em.'-)-!j'      

ination    of    encapsulation     prob.-rns     a 

the     decision     to     use     prefa.'ir.rat.'i     r- ramie     tubes 

with     ferrous     metal     -"nl        ap>     Tor     prot'Ttion 

against     degradation     at     n.jn     t^m 

than    Sauereisen     '■ement     cjit.njs 


ects     of     cation 

interstitial 
h 1 ome  t  r  y     in 
MoSt'v    were 
pe     c  oapo  s 1 t 1  on 
1/  >•  >  t     the  rmo- 
«  .  ■  1     a     Kigure 
(  '  <  •■  f  fee  t 

for     la-dopeJ     dSe^ 
y    on     the    basis    of    a 
mod"  A    re-e  xaa- 

*     led    to 


rj'jrr->,     rather 
A  -. !  nor 


AD- 2^*0    i^.. 
.TISTII    EJII 


Oi  V. 
OTS    price    $ . 


31 
,60 


Araour    Research    Ko.mdation,     .nnaj,), 
AN     INVESTIGATION    o^-     THE     BATEHIA.     HAi^AMtrKKS 
INFLUENCING    CREEP    AND    KATIi.     t    :    Iht     IN     -  1.  \H,.s 
■OLND    LAMINATES 


Ouarteriy     rep' 


July- 


Wet 


ti  V     H.      R.     Ne.son,      K.      r(        i   o  r  n  1  s  h  ,      and     J,      W,      Dally. 
No»     ',>  .     4''p.      inci.      iiiiis.      tat)les        Kept.     no.     v> 
(Con  t  r  a      t      Ml,  $-80^b1  ,      H  roj  .      Sh  -      '    ■_  ,  •  _  J  n 

inrlasiified     report 


DESCR IPTOHS:         'Kl 1 imen 
'Glass      texii.'s.      •     aminales 
High     p  r  e  s  5  u  r  >■     re, ear'   h 


o  u  n  J 


construct  Ion, 
Pressure  vessels, 
Hydrostatic  pressure, 


Mign  pressur'  re, ear'  h,  Hydrostatic  pressure 
Conposite  materii.s,  Heinfor'inj  aaterlals, 
Nechani'a.  pr^p-rtie,.  Creep,  Katlgue  .Becha 
Ics),  Jensi:  ».   iiderwater,  Kesins,  Impregna- 
tion,  r»5t  ejjipient,   M  lament  wound 
ronstrj'tijn. 


r  >•  >•  )  t) 
^  e  >!  a  V  1  ■ ' 
p  .  a  s  '.  1  ■' 

0  !'  s  t  r  •• 
■J  r,  :  4  t  \  .i 
;.'  r  '  ,  ,  1  , 
ac  t  e  r  1  s 

1  n  V  e  s  t  1 
of  the 
will  en 
:'  J  '  ■  'd 

,  ',  r  •■  n  J  t 
lu  f  of 
Iba/cu 
•  h  1  ^h 
life   a 
stress 
c  oapa  r  a 
vehicle 


AD-2«50  5-13 
(TISTII'TCC; 


'•  '-  t  1 
r  ..  f 
s  wh 
s  1  , 

.  J 

t  1  .  s 

g  4  t  1 

mate 

tail 

.ami 

n  ',  f 

10,0 

in. 

endu 

n  d  a 

.  ••  s  e 


V  e  ' 

i   ■  '> 
e  n 
I.e. 
••p  r  • 
Af  •  . 

o  .' 
ij  n  < 
r  1  a 

t  n  . 
n  a  t 

00. 
Mo 

r  a  1 


t  h 


r  '• 

1  V 


'.   h 
w  1  . 

■  P 
e  d 

e  ■ 
0.0 
OGC 
reo 


\j 


p  r. 
t  n  o 

t  n  J 


Is  program  l 
einforced  fi 
cted  to  coap 
ep  and  fatlg 
e  stress  and 
t  a  b  .  1  s  h  i  n  g  t 
'T'-ep  and  fa 
!>■  redlrecte 
a^ieters.  Th 
el'ipment  of 
c  h  will  e  X  h  1 
p  s  1  and  a  c 
1  '.  ><  a  m  a  X  1  m  u 
r ,  tils  mate 
rs  1  t  I)  a  $  e  d  0 
t'p  rate  when 
•■  .1  n  /  hydro 
-n'-. J  entered 


s  1 0 
I  ame 
r  e  s  s 

u  e  b 

1  n 
he  g 
t  1  gu 
d  to 
e  u  1 
a  CO 
bi  t 
oap  r 
m  de 
rial 
n  a 

sub 

Stat 

w  1  t 


study 
n  t  aoy 
1  ve  St 

ch  av  1  0 
b  1  ax  1  a 
ene  r  a  I 
e  effe 
ward  a 
t 1  mate 
apo  s  1  t 
a  coap 
e  J  3 1 ve 
ns  1  t  y 
must 
->.  ,  -0 
J  ec  t  ed 
1  c  pre 
h  deep 


the 
nd 
ates 

r  under 
1  coa- 
ch ar- 
c  t  s  the 

study 

goa  1 
e  re  1  n- 
res  s  1  ve 

aodu- 
o  f  0  .  C  8 
exhibit 

cycle 

to 
s  s  u  res 

diving 


Di  V  . 

OTi>  prl 


17. 
10 


32 


Port  Hueneae. 


^J.^!  Civil  EngiT-erinj  ,«L. 

■-a  .  1  f  . 

METHODS    FOR    LINING    OR    COATINi.     INbTAL^LtO    BETAL 

PIPING.      *     '    rTtlKAT'    ;F     Si  KV  EY  , 

by    T.     Rof,      Jr.     a-1     K       1        Aluabaugh.      •..    Nov    o.;. 

3p.     8ref$.       ',  Kept.     no.     TN-4-- 

i:  classified  report 

DESCRIPTOHS:    'X-ta  s,   "Pipe,,  -((etal  coatings. 
Corrosion,  Plastics   I'lrro^ion  inhibition. 
Cleaning,  Organic  mat-rials,  Arids,  Chealcals, 
Literature,  Coati^js 


Tao  aethods  i  .- ••  1 1  s  ,  s «  "  d 

be  us"1  fir  '.re  r-pair  f 
IS  corr'de!  ir;-r")  :y: 
by  coating  witi  an  .irjani 
stallation  of  a  p.isti'-  1 
has  shown  trial  t>oth  aeth'i 
(Author 


either  of  which  can 
in-place  piping  which 
leaning  followed 
material,  and  ,J^  in- 
iner.   Field  experience 
lis  are  effective. 


AD-2P0  572      Div.   '  .. .  25.  8 
.TISTMBRWl  OTS  pric-  |..t,0 

Me  1  abs  ,     Pa  .  "     Aim,     (  a  1  1  f  . 

INVESTIOAT  IwS     i.F     BKHUWAVF,    NON-1   IStAK     EFFECTS 

LTILIZIM,     KEHiiCBAi.NETK      BATtKIAlS 

Quarterl.s     prijr'ss     rept.     no.      .,  June-'t     Sep    ' 

by     Roy    B.      lioberis     and     .ee     F       L)  i  n  a  g  h  e  y  .        •  t,    Sep    ' 

21p.      incl.      illus.      table,  refs. 

(Contract     DA    J  b-0  ^  •- s    - -^  ■     '' 

nrlasslfie(5  report 

DESCRIPTOHS;    •^ -r r.na jnet 1 c  materials, 
"■-rrites,  'r  A  r  ,i~ii'  '  r  I  ■      amplifiers.  Amplifiers, 
Bajn^iic  amp.ifi>-rs,   Microwave  amplifiers. 
Electrical  prnp.-rties.  i.arnet,  Keso  nance. 
Dielectric  (r-perties,  Cylindrical  bodies. 
bp'■••r•■^.   Ki  T    <  n  I  \  I-  \  , 


'""   'atiiniie  fur  the  operation 
magnetic  pararaetri    ampli 
dynamic  aode  of  oper.iii 

d  r  1  c  a  1  gen  me  t  r  y  •.'  f  t  h  <■ 


of  the  ferri- 
n  the  magnet o- 
esented,   Cylin- 
dip.eciric  resonator  is 


'  1  f  r 

is   p 


46 


MATERIALS  (NON-METALUC)  -  Division  14 


ble 
and 


■lioien  to  allow  loading  of  puap  energies  at 
".,  tillable  mode  resonance  frequencies.   Possi 
.odes  for  parametric  excitation  are  given,  and 
,f  fction  rules  for  resonator  mode  coupling  to 
I,  ker  aodes  are  derived.   Resonance  conditions 
'or  dielectric  resonator  aodes  are  derived:   the 
ifcular  equation  Is  derived  for  azlmuthal  eigen- 
,,  ufJ  of  lero  and  one.  and  araphiial  solutions 
',,,,„    Bode  selection  scherai  are  discussed  with 
iMpect  to  noise  figure.   Experimental  data  Is 
,,o.n  for  aagnetodynaalc  HE  sub  '-^     and  TE  sub 
01'  modes,  and  variation  of  inferr-d  (J    and  split- 
ting factor  with  sample  dimension  reported.    Ke- 
^.;s  of  initial  tuning  methods  for  signal  and 
;„Bp  aodes  are  given.    .Author, 
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age.  and  frictional  drag  of 
served  over  a  range  of  speeds, 
essures.   There  is  little 
eroture  of  analytical  studies 
amie  fluid  seals.    A  few 
Labyrinth  Seal,  have  a  well 
al   analysis.     Author 
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Storage,  Tests,  Stability. 

•If  problem  of  providing  domestic  r e p 1  a r eme n t s 
't  inported  tanning  materials  in  the  nanu- 
'•cture  of  heavy  leather  is  disiussed.   Previous 
•'ndies  undertaken  mainly  to  cover  military 
•■'rgency  requirements  are  reviewed.    A  new 
•PProach  taken  by  the  yu  a  r  t  e  r  ma  s  t  e  r  Corps  came 


after  a  thorough  exploration  of  the  tanning 
properties  of  aliphatic  aldehydes.   These  studies 
culminated  in  the  devejopraent  of  an  original 
rapid-tanning  process  for  sole  leather  using 
glvoxal  and  formaldehyde  in  fairly  concentrated 
solutions  of  mild  alkalies,  followed  by  the 
fixation  of  1  i gno su 1 f on  a t e s  from  heated  liquors. 
Bleaching  and  loading  operations  were  convention- 
al, except  that  no  imported  extracts  were  used. 
The  entire  tanning  process  requires  only  3  to  A 
dass  if  drums  are  used  throughout  ^as  for  insole 
.eather   and  about  twice  as  long  if  the  fixation 
of  1 ignosulfonate  lakes  place  In  rocker  vats. 
The  feasibility  of  the  new  process  was  estab- 
lished by  pilot  plant  runs  in  :  tanneries  and 
bv  wear-testing  the  leather  thus  obtained  in 
dress  shoes,  men's,  oxford.   The  stability  of 
the  new  leather  after  prolonged  storage  under 
sarious  climatic  conditions  typical  for  Army 
warehouses  was  also  examined.   vAuthor) 
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cation  tests  were  made  in  accordance 
l-p-'cc^c  for  Type  I,  Class  II,  '."25 


ick  laminates  made  of  "2  plies  No.  "?1 
fiberglass  cloth  impregnated  with  Narmco 
'.    t    resin.   Tests  were  as  follows: 

1  flatwise  ultimate  strength,  flexural 
modulus  of  elasticity,  compression 

e  strength,  and  tensile  ultimate  strength 
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1  , NARMCO  RESINS  AND  COATINGS.  INC.),  SCOTCH- 
WELD  AF-IC  .MINNESOTA  MINING  AND  MANUFACTURING 
CO. ,  ADHESIVE  TAPES, 
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Processing. 

Test  results  indicated  that,  exposure  of  uncured 
tape  to  relative  humidity  from  "'     to  " CC%  is 
detrimental  to  the  bond  strength  of  Metlbond 

;:  adhesive  at  -^~  F,  room  temperature,  and  at 
"    F.   Scotchweld  AF-::  is  also  affected,  but 
lesser  degree.   Metlbond  ^'^1  adhesive 
rbs  water  from  the  atmosphere  at  " : :?  rela- 

humiditv  in  larger  quantities  than  AF-IC. 
ng  as  much  as  50t  of  its  own  original  weight 
ater.   Both  adhesives  appear  to  reach  equi- 
1  urn  with  atmospheric  humidity  in  about  ^l 
s.   Thev  continue  to  absorb  water  at  decreas- 
rates  after  exposures  of  two  weeks  or  more 
t  relative  humidity.    .Author) 
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strain  in  a  beam  and  the  elastic-plastic  nature 
of  wood  subjected  to  compression  parallel  to 
the  grain  are  very  well  established  and  should 
oe  considered  in  investigations  of  and  in  the 
design  of  wood  beams.   The  methods  referred  to 
this  paper  apply  to  beams  made  of  straight- 
grained  clear  wood.   In  such  beams  the  tensile 
strength  is  greater  than  the  compressive  strength 
so  that  usually  the  plastic  region  is  well  de- 
veloped before  failure  takes  place.   If  the  ten- 
sile strength  is  reduced  by  the  presence  of  de- 
fects to  a  value  less  than  the  compressive 
strength,  no  plastic  region  will  be  developed 
and  the  formulas  given  will  not  apply.    If  this 
occurs,  the  usual  elementary  engineering  formula 
using  the  reduced  tensile  strength  for  the  mod- 
ulus gives  a  good  estimate  of  the  bending 
strength.    .Author  J 


AU-.  ■'.  ■■  :  . 
.TISTM  E.)H 


U.  v. 
(ITS  price 


:0 


i 


K crest     Products    Lah.,     Madison,     Wis. 

LLECTHON     MKKOSCUPE    EXPANDS    ItOHlZDNS     IS     WOOD 

KESEAHl  II  . 

Nov     ■ • ,  p . 


B. 


Sachs. 


b  >     Irving 

.Kept.     no.     .. .     •- 

,in    cooperation    with 


incl 


i  1  lus , 


Wisconsin  I.,  Madison 
Inclassified  report 


Presented  at  the  Symposium  on  Tiraher--A  Jested 
Material  for  the  Engineer,  held  al  the  Fourth 
Pacific  Area  National  Meeting,  American  Society 
for  Testing  and  Materials,  October  ■,  '  ■'-.-,  at 
Los  Angeles,  Calif. 

DtSLUlPTUHS:    •Wood.  -Electron  microscopy. 
Structures,  Preservation,  Impregnation, 
Deterioration,  Lignin,  Test  methods. 

AD-.''-'0  "^  ^  I.  Div.   1..,  30 

TI  STM  liKlV  . OTS  pri  c  e  S  ■  .  dO  ' 

Forest  Products  Lah.,  Madison.  Wis. 

TEST     FDH     yiALITV    OF     (ILIK     BONUS     IN     END-JUlNTtU 

I  I  MBEK , 

by  V.   1.   Selbo.    Nov  c2,  ''p.   incl.   illus. 
I  a  h  1  e  s   .  K  e  p  t  .   n  0  .   .■  2  "i  8  ,) 

,In  cooperation  with  Wisconsin  I.,  Madisonj 

Inclassified  report 

Presented  at  Symposium  on  Ti™her--A  Tested 
Material  for  the  Engineer.  Fourth  Pacific  Area 
National  Meeting,  American  Society  for  Testing 
and  Materials,  October  3,  ^-'*b.l,     m  l-«s  Angeles, 
Calif. 

UESCHIPTUKS  :   'Wood,  'Bonded  joints.  Bond- 
ing, Test  methods,  Quality  control.  Tensile 
p  r  15  p  e  r  t  ies. 


49 


MATERIALS  (NON- METALLIC)  -  Division  14 


Division  14  -  MATERIALS  (NON-METALLIC) 


MATERIALS  (NON-METALLIC)  -  Division  14 


J  '^  V  '^ 

i  J  1  . 
join 
I  1     r 

i     ? 
)  f     t 

>  »  i-  t 

qu  i  c 

»  '  <  ■> 
i  ■■  1 


1    O  p  H  H 

1  [  »  r 
;  >  in 
>"  r  t  J  n 
1  n  ••  r  - 
1  •"  «  p 
1  )  n  r. 
i  •sen 
kly    o 

«•  !   • 
1  f  .  ••  , 


n  t 
i>  n  : 


1 


.  i  r 

P- 


.      s  1 


t 

1  n 

I  n    I 

I  '*  '. 
n      I  > 

1  "  -•  h 
■up  1  y 
n  1  y  e 

•'I  a 
t     on 


ension     test     suits NlP     lur 
fin.j>"r    joints    and    oth*r    ^nd 
■^     ri         !  ^  -  ■•     •>p''  r  \  aen     used 

<n        ••     pr-;ir^d    rapidly    with 
The    approximate     t t zr 
hi  ..     inch     in     cross 

<•  %     in       ••  1  ;  ■  n  .        Hec  au  >e    the 

prepjr-"!    ind    can    be     tested 
rsal     testinij    Machine,     it     i$ 
s    4    scr^'i'nlng    tool     in    research 
fn<i    joints     in     wond.  (uthor) 


-     sa« 

'  1 


D. 


V.        14,     Zt> 
^rice    12. bU 


For--,;     K  r  '  1  <  -  ;  >        i 

bj    M.     I..     Selbo.        \o*    ' 


tSkles    i^Hept.     .10. 

(In    coo);>-riition    wi 


111. son.     Mis. 
»lrN     KOH    yiALlTY     CO.MKOl 
•  '<    NATEU    TllllltKS. 
,  p.     incl.     illus. 


til    Misronsin    t.,     Madison 
i.iclassified    report 


d  n 


-Til 

.  'I  n  4 
Md  -.  - 


: '1  ■•    :>  y  mpii  s  1  iim    on    Timber  —  A    Tested 
r     the    tn<jine>T,     Miurth    HaciCic    Ar>'a 
•ting,     Ancrican    -Society     for    Testing 
>,     October     ),     1"t)«L,     at    l.os    Angeles, 


IJ  t  ~>  I  f<  ;  H  T I  IK  ^  ; 
A  ,]  h  M  s  1  V  ,  .      r  ■• 
5'i'*dr     s'.  r-,1t• 
^  n  -      )  J  d  .  ;  L   <         :'      ! 
:  '•  d  T*  s     w  d  -i      ''  V  ^  .  u  c 

«  .  :  1  I  n  f  I  r  i  X  ■• 
:r)iii  noHtritii 
•'if*'n     in      sfi'^dr. 

■no     1    I     f    I    r-     1         •     .1  Id'. 


r  o  J  1  1     p 


J   I  ■ 


•Hood.  •Hond-'d  joints,  •lleams, 
■I     methods.  Test  equipment, 
.  ,  i^ua  1  1  I  y  control. 

'^>'  jlue  joints  in  laminated 
i'"t  by  renoving  round  plugs 

prpendiiular  to  the  glue  lines; 
I   dr--ds  of  the  beams  and  testing 
<  <; dndard  block  shear  tool  Mas 
..iiite  testing  glue  joints  In 
A 11 1  ii  o  r ) 


A.-      'If       Uiv.    U.  it,     JO 
r.^m  EJM)  OTS  price  3'  .'  c 

F"or.'>t     Prjducts    l.ah.,     Hadison,     « i  s . 
PKfc^tsr     ^lATLS    OK    llEblLT;>-Tt  Pt    SPfcC  I  K  I  C  AT  lONS 
KOK     THtXTf.'j     «(()()|), 

b>     N        !        ii-'     nl^r.       Nov    r>2 ,     1tip.     incl.     illus. 
table,     r-r  Kept.     no.     .:Cor  ) 

^In    coup''rdiian    with    Wisconsin    U.,     Madison^ 

Cn classified  report 

P--,^•n[^■l  it  the  Symposiun  on  Tinber — A  Tested 
«t'-rid   :   r  '.*\f    fn  .j  i -i  p  .•  r  ,  held  at  the  Kourth 
Pacific  Ar-d  Si-.  .    I   VI    ing  of  the  Anerican 
Soci^f.  :  r  r-.ii.ij  4.-..:  ^dt^rials,  Oct.  •,  Wo. 
Los  -»nj^  -,.  I'alif. 

DESCKIPTOKS:   •Wood.  'Antifouling  coalings, 

•T>':>'phi''>'  ;>ole5,  Processin'j,  Pr->''rvation, 
D-r--riirit  .in,  Coatinjs,  Test   --■•  ,<1s, 
■''■Iiabilitv,  Specifications,  Cnoiote. 
r'  -1  ••  n  o  1  s  . 


AD-  Uiv.        '^ 

Tlsfi*    i.us      iiTS    price    $'.ou 

'■'r-'it     r'r...lii.t4    lab..     Madison,     His. 
jtTt.HMlS4r^i)S     n^      ilAZt     ANU     INSUI.IIU.t    KESIDIE 
Ar  rt'<     ■«(   t.T  I  ,  AT  ;  I   N     ii).     WdOUPll.P. 
ij  >     "        A       >iiiraun1>  S,)v     •).,        p.     tables,     i*     refs, 

■<  -^  p  no 

in       .I'lp- r  1 '.  1  o -1     ,,'_'     Wisconsin    I.,     Madison/ 

inclassi'i*>d     report 

DE^>(  «  ;  KTiiii ->  :        ••(()i)d    pulp,      id/^       Aretylation. 
A'-tir     dii.ls,     -icptic     anhy.lr:!^,,     Sulfuric 
*  c  1  d  ,     A  r  ^  t  1  t  ^  ,  .         .   I "  ■  ,      >      1  •  '.  -T  I  n  ,j  ,     Cellulose, 
J»l<'rfi«indti'>n. 

A      ■  o  n  V  ■■  n  1  e  n  I      d  n  ,1      r  d  p  i  •!     p  r   i     -  -)  ,  r  ••      i   ,      1  -  ^      r  i  t.  h  d 
fjr     -lei^rmininj      -.  n -•     -  d  .■  •■  -  •  .,  r  n  i  n  j      i..n,)..  r,      ,      of 


w  o  o  ij 
SO  1  u 
■  et  h 

V  O  1  V 

a  i  r- 
ac  1  d 

ac  i  d 
1  y  St 
re  i  1 
cent 
for 
a  CO 
g  r  ad 
1  n  so 
r  -n  t 
Aut 


pu  ip 
ble 
od  p 
es  s 
<lry. 

at 
di  lu 
ac  e  t 
.  *c 
.  an 
due 
r  I  f  u 
acet 
mne  r 
e.  t 
lubi 
r  1  f  u 
hor  i 


alter 
re  s  t  du 
re  s  c  r 1 
t  eep 1 n 

fo  I  lo 
roon  t 
t  e  ace 
y  1  a  t  i  o 
et  i  c  a 
d  ,, 
in  the 
ging. 
y 1  at  lo 
c  I  a  I  s 
he  1  n  t 
e  re  s  I 
glng. 


acetylation  and  the  amount  of  ir. - 
e  in  the  acetate  solution.    fh.- 
bes  I.'   a  pretreatnent  thai   if- 
g  the  sample  in  Hater  if  it  i^ 
■  ed  by  steeping  it  in  8't  .I'l-ti' 
emperature,  i,  .?  '  displacemeiM  .>  r 
tic  acid  with  glacial  acetic  acid, 
n  with  a  mixture  of  glacial  acetic 
nhydride,  and  sulfuric  acid  cata- 
me as u resent  of  haze  and  insoluble 
acetate  solution  before  and  after 
Approximately  ^  hours  are  reqiiir-ri 
n  and  measurement  of  haze.   For 
oftwood  sulfite  pulp  of  acetylatinij 
tial  haze  was      to  .^L    and  the 
due  was  O.lt  to  (\  iZi;    after 
the  haze  Mas  i.e  to  ?.0'>. 


,TIST«  TCC) 


Uiv.   u,  25 
OTS  price  t2.o0 


Quartermaster  Hesearch  and  Engineering  Comnand, 

Nattck,  Mass. 

THE  TMEKMAl.  CONDI  CTIVITY  OK  A  MIl.Tll.AtEK  ^VMi  .- 

UK  INDEKMATEK  MATEIIIAL  I  SOEU  A  VAKIETY  dl  hv- 

PERIMENTAL  lUNDlTIONS, 

by  George  K.  Konseca  and  Harold  J.  Hoge. 


•P- 
re  pi 


Incl. 
PR-M 


DC  I 

Illus.  tables,  -  refs.    Technical 
I'nr  I  as  s  i  f  i  ed  report 


DESCRIPTOKS:   •I'ndf:-  .:,  •Clolhiny.   •  i  ■  i  t  i>  r 
•Woolen  textiles,  Thertjal  conductivity,  T '-. '•  : 
insulation.  Ileal  transfer.  Temperature,  Ir'  ?• 
sure,  Mater,  Adsorption,  Density,  Textiles, 
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Results  of  measurements  of  the  thermal  r 
tivity  of  a  sample  of  twelve  layers  of  s 
underwear  material  ( 5Ct  wool.  5C<  cotton 
presented.  Temperature  was  varied  from 
i-  to  about  ■"  F,  pressure  .air'  was  va 
from  less  than  .'  mm  Mg  to  atmospheric, 
sample  density  was  varied  from  about  '.. 

lb  per  cubic  foot.   Some  measurements 
made  with  the  air  rcmnvfd  from  the  sampi 
and  water  introdu       M.'a  su  r  emen  t  s  wer'- 
which  the  air  in  !-■  ^j-^ple  chamber  was 
by  He,  or  by  Kreon-12  KC12F2).  (Author) 
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Thermal  Properties, 
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DfcSCRU'TORS:    Uefractory  materials.    .ipori- 
zation.  Iridium,  Khodium,  Ruthenium,  i  i  r ho n , 
Oxides,  Aluminum  compounds,  Thorijm  ,  i-npojnl^*. 
Hafnium  compounds.  The  rmody  n  am  i  c  :>  ,  .•<jf  i- .i  r  t  >■ 
elements,  Silicides,  Molybdenum  compoun<ls, 
Tungsten  compounds.  Cobalt  compounds,  '  r.inijrr. 
Surface  tension,  Zirconium,  Mass  spr'^ri^c'ipt. 
Viscosity,  Vanadium  compounds,  Phast-  sIjIm-s. 
Vapor  pressure.  Physical  properties. 

Vapor  pre  $ s ure- t pmper a t  ure  relationships  for  1  r . 
Rh,  Ru,  Ir  plus  C,  alumina,  thort.   inl  'idfnid 
were  studied  by  simple  effusion  .in.;  m  ^  •,  ■.     ,p.',-iro- 
metric  methods.   Vapor  phase  species  v>>  r>   icleni  i- 
fied.   Vapor  pressure  data  and  derived  ''-.iis  o! 
vaporization  and  reaction  are  presented.    Thf 
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zaiion  modes  of  the  rare  earth  sesquioxides 
ludied  mass  s pe c I r o s co p i c a  1  1 y .   Data  dem- 
tf  that  the  node  of  vaporization  of  these 
als  IS  btrongly  dependent  upon  the  number 
ctrons  in  the  ..  f  shell  of  the  rare  earth 

Conlinaously  monitored  effusion  experi- 
condjcled  on  I  h r  Mo-Si  system  yielded  heats 
bociation.   Continuously  monitored  experi- 
„n  the  w-Si  systea  yielded  approximate  dis- 
:  nn     pre^^lJres.    The  surface  tensions  of 
mJ  silica  plus  i    oxide  additives  and  ir 
pare  iilica.  silica  plus  it  V.OS  silica 
1  CoU  and  silica  plus  'i  Al.0^  were 
lined      Authorj 
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behavior  uf  structural  plastic  components 
r  the,  are  loaded  rapidly  in  compression  is 
esll gated.    The  specific  objective  of  the 
»e  of  tlie  work  described  in  this  report  is  to 
fsign  and  improve  the  present  high-rate  com- 
ssion  tester.   The  test  pieces  used  were  of 
ff    t.vpes:    short,  thin-walled  tubular  alumi- 

colunins,  solid  (olumns  of  cellular  cellulose 
tale,  and  tubular  epoxy  columns.   Permanent 
ormatiuns  of  both  the  lubular  aluminum  col- 
5  and  the  solid  cellular  cellulose  acetate 
unns  appeared  to  occur  i n t e r a i t I e n t 1 y  as  the 


columns  res  i 
f  o  rmat  i  on^s  p 
the  points  o 
uniform  for 
varied  for  I 
pieces.  The 
producibi lit 
It  was  concl 
of  the  corapr 
f  1  c  at  i  ons . 
trolled.  It 
system  lo  si 
along  succes 
during  lesli 
test  s  y stem. 


sted  series  of  maximum  loads  as  de- 

rogressed.   The  intervals  between 

f  maxiiium  resistance  were  relatively 

the  alumijium  columns,  but  were 

he  cellular  cellulose  acetate  test 

epoxy  columns  gave  the  least  re- 
y,  shattering  severely  under  load, 
uded  that  the  present  construction 
ession  tester  requires  major  modi- 
Terminal  conditions  cannot  be  con- 
was  established  that  an  optical 
multaneously  record  deformations 
sive  increments  of  length  of  columns 
ng  should  be  integrated  into  the 
(Author) 
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Naval  Underwater  Ordnance  Station,  Newport,  R.  I. 
A  SAMPLE  TEST  EXf^SURE  TO  EXAMINE  CORROSION  AND 
FOILING  OF  EQUIPMENT  INSTALLED  IN  THE  DEEP  OCEAN, 
by  J.  Milligan.  Nov  62,  7p.  incl.  illus.  2  refs. 
'.Technical  memo.  no.  291  ) 

Unclassified  report 

DESCRIPTORS:   •Electric  cables,  "Plastic 
coalings,  •Insulating  materials,  •Underwater 
sound  equipment,  Underwater,  Polyners,  Ethyl- 
enes, Propenes,  Wire,  Steel,  Aluminum  alloys, 
Ny«on  rope.  Fouling,  Corrosion,  Deterioration, 
Test  methods,  Materials. 

Components  of  sound  monitoring  systems  are  con- 
tinuing to  be  exposed  in  TOTO  ^Tongue  of  the 
Ocean,  Bahamas),  to  accumulate  knowledge  on  the 
effects  of  deep  sea  environment.   On 
25  July  19o2,  samples  were  retrieved  which  had 
been  exposed  since  5  April  1962  at  a  depth  of  ap- 
proximately 5100  ft.   The  samples  consisted  of: 
(l)  a  panel  of  plexlglas  on  which  were  mounted 
six  cable  samples  and  a  moed  piece  of  poly- 
urelhane  rubber;  ^2)  polyethylene-jacketed  steel 
wire  rope;  (3)  a  coated  steel  panel;  and  (4) 
two  panels  of  Molded  phenolic  board  containing  a 
number  of  stressed  and  unstressed  aluminum 
samples.   Upon  retrieval,  there  were  no  signs  of 
fouling  or  of  marine  borer  action  in  any  of  the 
samples.   Certain  alloys  of  the  aluminum  samples 
showed  considerable  corrosion.   Small  blisters 
were  apparent  in  localized  areas  of  the  coated 
low  carbon  steel  panel,  although  extensive  cor- 
rosion had  not  taken  place.   Conductor  cables, 
except  for  the  sample  prepared  without  the  outer 
covering  of  jute,  were  not  corroded.   None  of 
the  plastic  jackets  of  the  conductor  cable 
samples  were  cracked,  although  the  polyethylene 
jacket  of  the  anchor  strength  wire  rope  sample 
did  show  splitting  in  several  places.  (Author) 
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WEAR  AND  CORHOSION  TENDENCIES  OF  MOLYBDENUM 

DISULFIDE  CONTAINING  GREASES. 

S.  Fred  Calhoun.   15  Aug  62.  2-p.  incl.  illus. 
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DESCRIPTOKS:   •Lubricant  additives,  •Lubricants, 
•Molybdenum  compounds,  •Sulfides,  •Corrosion, 
Metals,  Pressure,  Loading,  Metallic  soaps. 
Lithium,  Barium,  Sea  water.  Sprays,  Corrosion 
inhibition.  Temperature,  Friction,  Greases. 

The  tendency  of  MoS2  to  increase  the  wear  of 
greases  is  shown  by  results  of  laboratory  tests 
made  at  Rock  Island  Arsenal.   The  extrene  pres- 
sure properties  of  greases  were  increased  by  the 
addition  of  the  MoS2.   Both  statements  are  sup- 
ported by  the  literature.   MoS2  was  shown  to 
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INVESTIGATION  OF  THE  KKEt  VIHRATIUNS  UK  MLLT 
LAYERED  CfLINDRlCAL  SHELLS 

Seaiennuil  lechaictl  rept..   '  Jan-',  June  t2 
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DESCRIPTORS:   •Cylindrical  Dodiei.  Vibration. 
Theory.  Millie**  t  1  c  a  l  analyiis,  Hoaentj. 
Ltalnatei,  Eluticlt*.  Tejli.  il-e<,  ^re.^uen.■y. 
Oicl  I  loicopei. 

■  •jor  e«phi»U  ■•»  placed  on  slru:tur'J  j  l  u  d  i  >■  s  . 
Breilhliig-«ode  vibritiom  of  au  1  t  i  -  1  a  .  e  r*  d 
cyllndrlcil  ihell*  -ere  i  n  v  e  1 1  i  g  a  t  e  d  .   A  simpl-' 
foraula  ■■!  developed  for  determning  e  j  li  i  v  a  .  -  n  ; 
cylinder  p«r««eiers  for  isotropic  au  1  t  i  -  1  a  y  e  r -■  J 
ihells  «llh  etch  layer  havinj  the  ja»e  Poiiion's 
rttio.   Theie  equivalent  cylinder  piraieters   an 
be  used  1»  conjunction  -Ith  available  frequen,-, 
equatloni  for  ■onoco.:iue  cylinders.     Author 
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DEVELOPMENT  OF  CLR  ENGINE  TEST  FOR  HATING  AIR- 
CRAFT ENGINE  OILS. 

Report  on  Phaie  I  of  a  Test  Program, 
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DESCRIPTORS:   'Lubricants,  "Airplane  engine 
olli.  Airplane  engines.  Tests.  Kuels.  Piston 
ringi.  Specifications,  Test  e^uipiient.  Pist.ns, 
Viicosity.  Phyilcal  properties,  ijbrndnt 
addillvei.  Deposits,  Lubrication,  idjh  K-mp^-n- 
ture  research.  Oils. 

A  *0-hour,  single-cylinder  engine  test  procedure 
aas  developed  which  reproducibly  d i sc r i ml n a t e 5 
bet-een  AEL-0-b4  and  AEL-O-c^  Navy  reference 
oils  in  regard  to  piston  cleanliness  and  used- 
oil  properties.   The  separation  was  achieved  l>  1 
operating  a  CLR  oil  test  engine  at  a  .ylinder 
liner  temperature  of   ■"   K  and  <in  .1.  ja:.--ry 
rature  of  ^"^■'  K     Author 
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Polytechnic  Inst,  of  Broonlyn.  N.  i. 

THERMODYNAMIC  AND  MECHANICAL  MtASlREMfcNTS  ON 

RUBBER  I.    METHODS  A.ND  PRELIMINARY  RES  ..TS, 

by  Daniel  Caulfield  and  Hrlta  Iiaiaergut.   Oct  62. 
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DESCRIPTORS:   "Rubber,  'The  mo dy n a«l c s , 
Mechanical  properties,  Structures.  Measurement 
X    rays,  Test  equip nent.  Synthetic  rubber, 
Elasticity.  Deforaation,  Tensile  properties, 
Peroxides,  Streises,  Polyaers. 

Preli«l"«ry  ln»eitlgations  into  the  aechanica. 
behavior  and  l he raodynaal c  and  structural  prop- 
erties of  rubbers  are  reported.   An  apparatus  f 


obtaining  significant  t h e r ao d y n am c  quantities 
IS  described  along  with  some  initial  results. 
■echtnlca:  and  X-ray  measurements  »ere  aide  to 
provide  correlations  among  t h e r ao d y n aai c ,  struc- 
tura.  and  mechanical  properties.     Author 
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tolic  behavior  of  solutions  of  the 
,  ft    u       hasbeen 
extensively  investigated.    It  n  of  interest. 
ho-ever   to  present  a  ne»  aelhod  which  is  quite 
easy  to  apply  snd  which  seems  capable  of  yielding 
a  nuaber  of  useful  results.     Author 
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Litsi  K  IPTuH-,;    •  K  u  n  c  I  I  o  n  s  ,   'Quantum  mechanics. 
Matrix  a.gebra.  Perturbation  theory.  Operators 
Matnematlcs  ,   .Inear  systems,   *ave 

c 1  a  r  *c  t  e  r 1  s  t  1  c  5 . 

The  use  „f  truncated  basis  sets  comprised  of 

.1  jenfunc,  ,ons  of  an  unperturbed  HamUtonian  is 

,ns  ussed  as  a  practical  method  for  obtaining 

an  approximate  solution  for  the  reaction  ooerator 


HMition  and  an  approximate  wave  function  for 
,,,  oerturbed  system.  The  solution  eaploys  an 
'  frative  method  which  yields  the  matrix  element* 


■he  reaction  operator.   Connections  between 
■nil  approximate  solution  of  the  reaction  opera- 
ij,  e.jualion  and  the  linear  variational,  the 
;.',  .  :oui  n-Wi  gner  and  the  Feenberg  methods  are 
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t.on    error     for     a     certain     finite     difference 
,,    of    the    Uirichlet     problem     for    Poisson's 
n         The     bounds     involve     square     integrals    of 

derivatives     of     the     data        including     the 
re    of    the     boundary    which     is     considered    as 

The*     exhibit     U     ,h-square       asymptotic     be- 
where    h     IS     the    mesh     constant     associated 
v;uar»-     grid.  Author; 
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DtSf  H  IPTiiHS:  .•Reliability,  'Applied  mathemat- 
ics, niectrical  equipment.  'Llectronic  equip- 
111!,  Prb  ability,  Statistical  analysis,  Elec- 
•riia.     n.tworks,     electronic     circuits,     Elec- 

t  r  ,j  n  1  c     s  y  s  t  •■  m  s  .  I 

■■-    jriiary     purpos.'     of     this     project     is     to     con- 
:iCt    an     inv^stigatiim     of    a     ti'Chnique     for    pre- 
: ,  r ',  1  n  ,j    the     reliability     of    electronic     circuits, 
\tir    r,m;,,,n.'nt     parara-ters     of     which     are     -■  f  f  e  c  t  i  v  e  1  y 
ii    s-ries-parall.-l     configurations.        The     relia- 
bility   p  r>Mi  1  c  t  1  (1  n    M  I  :  1     b<-    based     on     the    d  is  tri- 
bal ins    of    the     component     part     parameters     and     a 
'al  i.iiatica:     r.jjatiiin     which     relates     the    circuit 
'^'■ri  lutes     tu     the     component     part     parameters.        A 
•ethod    for    'rapirically    developing     the    matheraati- 
t«l    relatmnship     Is     an     integral     part     of     this     in- 
•"t  1  ja t  1  on  .        (ampliation     of     a     selected     bibliog- 
•«;-.    dnf)    t".      initial     steps      in     the     empirical 
•OC'.     ;  ,.  1  :  «".  1  n  g     phas-'     have     b>-en     taken;      this      in- 
ciuil.s    i.-niativf    component     selection.        This     re- 
;rt    r-vfrs     th.-     first     quarter     of    a     one-year 
■ ' W  s ■ .        .Author; 
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MATHEMATICS  -  Division  15 

DESCKIPTOKS:   •Probability.  •Statistical 
processes.  •Numerical  analysis.  "Series. 
•Statistical  analysis.  'Meather  forecasting. 
Mathematical  prediction.  Differential  equa- 
tions. Meteorology. 

In  the  previous  contract,  worlc  fell  roughly  under 
the  following  headings:   (D   Regression  analysis 
for  time  series:   (a)  Scalar  valued  random 
processes;  (b)  Vector  valued  random  processes; 
(2)   Spectral  analysis  for  time  series:   (aj 
Scalar  valued  random  processes;  (b)  Vector 
valued  random  processes;  (c)  Random  processes 
with  several  Independent  variables.   In  the 
current  contract,  the  emphasis  will  be  on 
topic  2(c)  and  on  applications  to  the  geophysical 
sciences,  particularly  meteorology.   (Author) 

AD-2QC  ')J3     Div.   15 
(TISTP/MAK)  OTS  price  $1.60 

Brown  I'.  Div.  of  Applied  Mathematics.  Providence. 

a' GEOMETRICAL  PROOF  OF  A  THEOREM  DUE  TO 

D.  SLEPIAN. 

by  B.  A.  Charires.   Aug  b2 .  13p.  incl.  illus. 

2  refs.   (Technical  rept.  no.  1; 

.Contract  DA  36-039-SC-87222 ) 

Unclassified  report 

DtSClilPTORS:   "Matrix  algebra.  •Statistical 
processes.  Geometry. 

This  note  uses  a  factorization  of  covariance 
matrices  technique  which  allows  the  author  to 
reduce  an  n-d imen s iona  I  problem  to  one  in  two 
dimensions  and  thus  extend  a  theorem  dealing  with 
the  theory  of  one-sided  Gaussian  noise  barriers. 

AD-2^C  ^41      Div.   15 
;TISTP  MAK)  OTS  price  $1.60 

Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 

A  LOCALLY  MOST  POWERFUL  HANK  TEST  FOR  THE  LOCA- 
TION PARAMETER  OF  A  DOUBLE  EXPONENTIAL 
DISTRIBUTION, 
by  Eugene  Laska.   Oct  c2.  l^p.   (Rept.  no. 

IMM-NYU  3C^) 
.Contract  Nonr-28538} 

Unclassified  report 

DESCRIPTORS:   •Statistical  analysis.  •Statis- 
tical tests.  Statistical  distributions. 
Statistical  functions. 

The  locally  most  powerful  rank  test  (L.M.P.R.T.) 
for  the  location  parameter  of  the  two  sided 
exponential  cumulative  density  function  is 
examined.   Comparing  this  test  with  the  likeli- 
hood ratio  lest  and  making  use  of  Piiinan's 
definition  of  asymptotic  relative  efficiency 
,A.R.E."  we  find  that  Birnbaura's  test  is 
asymptotically  efficient.   The  A.H.E.  of  the 
latter  to  the  likelihood  ratio  test  is  one  for 
symmetric  distribution  and  otherwise  is  shown 
to  vary  between  zero  and  infinity.   (Author) 

AD-:"'  c82      Div.   15 
,TISTP  MAK)  OTS  price  $8.1C 

Massachusetts  Inst,  of  Tech..  Cambridge. 
CONSTRUCTIVE  VERSIONS  OF  ORDINAL  NUMBER  CLASSES, 
by  Donald  L.  Kreider  and  Hartley  Rogers.  J r.^ 


19fcC.  ?.^p. 

(Contract  AF  .«"^t;J8)7c) 


Inclassified  report 


DESCRIPTORS:   •Number  theory,  "Algebra. 
•Groups  1,  Mat  hemat  i  c  s  )  . 

In  article  1  we  give  certain  terminology  and 
background  related  to  the  classical  theory  of 
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s-p     ,     p.   in-i.   liius.  tdtt'.es,  -  refs. 
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t'KOHABILITY     INTtORALS    OF    MULT  1  .  AH  1  A  It.    NORMAL 

AND    MILTIVARIATE    t, 

by    Shinti     S.     Gupta.        18    Sep    62,     95p.     incl. 

tables,     ^9  4    red.     (Technical    rept.    no.    04) 

(Contract    Nonr-22553.    ProJ .     NR    0i2-"-:' 

Unclassified    report 

DESCRIPTORS:       'Probability,     'staivtirai 
distributions.     'Tables.     •Bibl'igrnphy. 

Th.,     pup-r      Jives     a     $urv-s     of     th-     worn     on     raulti- 
var.i''-     priti  ability     int.-jr-i.      irl     r-ldt-d     func- 
tions    s  •  1  r  •   :  7  J     with     1  h  .'     b  I  V  a  r  1  a  t  e     c  d  s  -     and 
incluJ-s     :  ■^  ■•      i.t'-ir     s     r.'i--nt     work     on     th-     prob- 
ability    inl-jTd.s      if     t--     Tij.tivdr.dte     normal 
and     a    ra  u  1  t  1  v  1  '  .  i  '.  •■     d  t  i  ,   .  j  j  -     j  :'     s  ;  j  d  -  n  t      s     t  .        An 
^  ",  -      ■  d  ■  ■■  ;     :,  .  i  '  '  P  h  s      or     -  ',  a  i  J  a  t  1  ii  h     of     m  u  1  I  1  - 

V  a  r  1  d  l  -     n  J  r  -11  a  .     j  -.  1     t     p  r  0  b  a  r.  1  !  .  i  y      1  n  t  -  g  r  a  1  i 
(189    entries;     Is    included  Ajthor) 
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L4'  3™o*.™  iwo/ 
Contract    AT    3J(6lb)8008.     Proj.    7lbi) 
■VKk:      T'.iH     -2-101)  L'n.assifiei     report 

DESCHIPToKS:        'Phitosyntliesis,       .ases,     lii|ulds, 
("■as     diffusion,      ^eparatinn,     [Jesijn,     lentrifuge 
>epjrjtl    'n,      h  x'linge     reactions,     nxygen 
e  ,  J ;  p  ™e  n  t  . 
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MEDICAL  SCIENCES  -  Division  16 


1 1 


T  IN''     K  I'l*     I-  XTI-  UNALU 
I  Tie  c  ri  d  n  1  c  s     I)  f 


Chicago    I!.     Medical    School 
ISTEHNAl-    BODY     MnVK'AINTS     iiKS'-I 
APPl.  lED     SINI'SO  IUA;      >■    >:((    K.I  . 
Kepi         for     M  J  r     '      -1;  •'  c     -   '      on     Hi 
Aerospace     '  i  p  e  r  <»  t  1   ins, 

by     John     L.     Nio.-rson     and     Rolf    H.     Coermann. 
July    C2,     lip.      mcl.      illus.     table.     K    r-fs. 
(.Contract    AK    3  J  ( t>  l6)  7053  .     Proj.     72J1) 
^AMRL    TDH    ^2-S1)  Cnc 1  a  $ s  i f ied    r-pirt 

DESCHIPTOKS:        •Vibration,     •Osc  l  1  ;  i  l  i  o n ,     "X-ray 
photography,     •Body,     Tissuft     (Biology),     Stress 
(Phytiology}.    Dogt,     llesonance. 


An  x-ray  device  designed  to  permit  in.  ibs 
tlon  of  the  raovemi-nl  of  interna:  strji  lur^' 
the  aniaal  body  subjected  to  iinjs  i  il  i  :  os 
tions  is  described.  Kro«  the  n-rj.v  laKi'n 
this  device,  it  has  been  possible  to  il'irr 
the  resonance  frequency  and  phase  shift  of 
gions  aithin  the  abdoaen  in.:  tn  rdx  sei  in 
by    external     oscillatory     fri's  Tie     resul 

OhS'-rvitin-,     Til.!'-        n     iin'st"'liz.-il     ilgs     she) 
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tit   vliceral    eoateal    of    the    abdoaea    aad    tkorax 
lapeari    to    oacUlate    at    a    aaii    havlag    a    rtioaaat 
freqaeaey    of    3    to    5    cyclei    per    aecoad    aad    wltk 
<taplig    o'    OBe-flflh    to    oae-qaarter    of    the 
crllleal    ealae.       (Aatkor) 


AD-290    508  D»»-        16 

TISTB/BD)    OTS    price    $1  .  10 

Aaiterda*    U.     ( Nether  1 aad i ) . 
, ha   title)  . 
Itpt      for    period    ending    30    No»    62, 
b,   L     H.     vaa    der    Tweel.        30    Nov    62,    lp. 
Coitract    N62558-2701) 

Unclatiified    report 


DESCRIPTORS!       • E le ci roeaceph a  1 ography .    •Retina. 
Iia,    Light,    Stiaulatioa.    Resonance.  i 

i   lirge    number    EEC    aad    ERG    recordings    were    aade. 
lespoaie    to    a    flickering    light    and    resonance 

■  err    si  yd  led  . 

HD-:Q0    509  Div.        16 

TISTB/MD)     OTS    price    $2.60 

lelpir,     Inc.  .     Falls    Church,     Va  . 

STl'DY    OK    THE     INTERMEDIAUY     METABOLIC     PATHWAYS    OF 

•    •-DIHETHYLHYDRAZINE     (UDMH). 

Fiiil    rept.     for    July    61-June    b2    on    Toxic    Hazards 

of    Propellanti    and    Materials, 

by    Rllton    A.     Mlti,     K.     L.     Aldrich    and    B.     M.     Vasta. 

Sfp    t2,     22?.     incl.      illus.     tables,     9    refs. 

Contract    AF     3  3  I  b  1  b  '  '-5  '  .     Proj.     r.302; 

AIRL   TDR    Ci2-1iC  Unclassified     report 

DESCRIPTORS!        Me t h y 1 h yd r a z I n e s  ,     Laboratory 
lalaalt.     Metabolic    products.     Labeled     sub- 
ilaace,     Radioactive     isotopes.    Tracer     studies, 
Chroaatographlc    analysis.     Tissues     (.Biology,, 
Rragents,     Trine,     Coloriaetric     analysis,     Distri- 
bution,    Excretion,     Synthesis,     Metabolisn. 
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T:STB,  HD,  ilTS  price  $'  .  1  C 
'•;ier  Reed  Aray  Inst,  of  Research,  Washington, 

3    r. 

»   BLulD    PIHP    POWLIiLD     AND    CONTROLLED    BY     A    FLUID 

*»PLinCATU)N    SYSTEM. 

^'   T.     G.     Barlla,     D.     B.     Nunn,     and     K.     t.     Woodward, 

'-•^.     "ip.     incl.     illus.     table,     .,    refs. 

:»    cooperation     with    Dianond     Ordnance     Fuze 
-•boraiones,     Washington,     D.     C.,' 

Unclassified  report 

OtSCRlPTuRS:    'Artificial  heart,  Man. 

"ea  blood  puap  powered  by  compressed  air  and 
co«lrolled  by  a  fluid  amplification  systea  has 
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AD-290  623      D>»-   1 1> 
(TISTB/CCH)  OTS  price  $1.10 

School  of  Aerospace  Medicine.  Brooks  Air  Force 
Base,  Tex. 

CHECKING  THE  REGISTRATION  OF  CENTRIC  RELATION- 
SHIP FOR  COMPLETE  DENTURES, 

by  Allen  A.  Brewer.   Aug  62,  5p.  incl.  illus. 
5  refs.  (Rept.  no.  SAM  TDR  62-101) 
(Proj.  7756) 

Unclassified  report 

DESCRIPTORS:   •Dentistry.  •Dentures,  'Jaws, 
Manufacturing  aethods,  Measurenent. 

This  paper  presents  a  nethod  for  checking  in  the 
edentulous  patient  the  accuracy  of  the  naxil- 
lo^andibular  registration  in  the  centric  rela- 
tion position,  subsequent  to 
record  to  an  articulator.   A 
presented  for  securing  a  new 
IS  apparent  in  the  record  or 

AD-290  718      Div.    ^c 

I,  T I  STB  SAT)  OTS  price  $1.lC 


trans fer  of  this 
method  is  also 
record  when  error 
transfer.  ( Aut  hor ) 


Forest 
FUNGUS 
PUNCH, 
READER 
by  Joe 
(Rept 


Products  Lab.,  Madison,  Wis. 

CULTURING  EQUIPMENT:  AS  INOCULATING 

A  PETRI  PLATE  SHIELD,  AND  A  GROWTH  TUBE 


Nov 


incl.  illus, 


W.  Clark 

no.  2 .,  e  2  ) 
I.  I  n  cooperation  with  Wisconsin  U.,  Madison; 

Unclassified  report 


DESCRIPTORS:   •Medical  equipment,  •Laboratory 
equipoent,  Culture  nedia.  Growth,  Decontami- 
nation, Temperature,  Fungi,  Design. 

Three  devices  are  described  that  aid  in  handling 
cultures  of  fungi  acre  accurately  and  conven- 
iently:  1.1)  The  inoculating  punch  permits  cut- 
ting and  transferring  uniform-size  inocula 
quickly  and  easily  for  tube,  plate,  or  soil 
bottle  cultures:  (2)  the  petri  plate  shield 
supports  an  open  plate  culture  and  provides  pro- 
tection against  contamination  during  transfers: 
and  ,3)  the  growth  tube  reader  makes  possible 
accurate  quantitative  measurements  of  lineal 
fungus  growth  rate  or  changes  of  growth  rate. 
; Au t  ho  r ; 


AD-290  7^7    Div.   16 
(TISTB/MD)  OTS  price  $9. 


10 


William  Marsh  Rice  U.,  Houston,  Tex. 
STUDIES  OF  MUSTARD  OIL  GLUCOSIDES  (II). 
Final  report  on  Simplified  Food  Logistics, 
by  Martin  G.  Eltlinger  and  Charlyne  P.  Thompson. 
1  Nov  fc2,  lObp.  incl.  illus.  tables,  "73  refs. 
(Contract  DA  1  =>-i  29-qm- 1  fcf^  ;  Continuation  of 
Contract  DA  1  ■^- 1  C^-qm-l  05' ,  Proj.  ■'-'»9-C  1 -001  ) 

Unc  1  ass  if  it'd  report 

DESCRIPTORS:   'Plants,  •Glucosides.  'Thiocya- 
nates,  •Hydrolases,  •Coenzymes,  Reaction 
kinetics.  Purification,  Classification. 
Hydrolysis,  Chromatographic  analysis.  Ascorbic 
ac  id. 
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MEDICAL  SCIENCES  -  Division  16 


Division  16  -  MEDICAL  SCIENCES 

P«rl  I  if  •■  •■■lylletl  cililog  of  the  ■usttrd 
oils  furillhed  by  i^-di  of  Brnilct  regenble., 
licludlng  etbbigei.  lumlpi.  •uittrdi  iad  t  h -•  1  r 
■lllei.   f«rl  II  deicrlbei  the  tecelerillon  by 
Vltaaln  C  of  the  eiiiy*«tlc  rele»ie  of  ■uitird 
olli  fro*  melr  glucoildei  ttid  coven  eniyn' 
par  If  Icit  loi,  tlie  effeeti  of  cli'«lc*l  ■odlfl- 
catloa  of  III*  fllaalh  md  the  reictlon 
■eckaalia.   (Aathor 


AD-2<^0  785 

;t I  STB  sat; 


DlT.    'o 
OTS  price  |o, 


60 


Biological  Labi.,  Frederick,  Kd. 

BIBLIOGRAPHY    ON    PSITTACOSIS    SLPPL£IIENT,        •  ,    - 

•  ^tZ 

Sep  o2  ,  fi  <p. 

Unc  laillfled  report 

DESCRIPTOKS:   •Bibliography.  •Viruses,  Virus 
pneuaonla.  Rlckellfla.  Ifaiaunology.  Qeiactioti 
Olseaset.  Che«o Ih e r apeu t 1 c  agents,  tpldeaio.- 
ogy.  Virus  diseases. 


KD-Z9G    "95 
TISTB  MD 


Oi». 
OTS    price    $' 


10 


Texas    A.     and    ■.     Coll..     College    -5 1  a '.  i  i  n 
THE     INFLUKNCE    OF    THE    NATIKE    OK    'JltTAHl 
LIPOCENESIS    AND    CHOLESTEKUGKN fcb : i 
Final    rept . , 

by    Ray^oad    Reiser.       '9(>2,     3p. 
Contract    NoBr-',^u.:.     Pro^.     NK 

inclassified     r'por 


!■  AT  .N 


DESCRIPTORS:  'Fit*.  "Kitty  i  Ms 
lerol,  Laboratory  ininals.  .iv-r, 
Lipoproteins.  Labeled  m&stii'*, 
liOlopei.  Lipids,  Aceiatfs,  ■<at5. 
Blosyatlieii  s. 
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AD-2-»C  808 
TISTB  BD, 


OTS 


01  ¥  .    16 
price  f 2.00 


Nea  York  City  Hospital.  "* 
EFFECTS  OF  THERMAL  ENERGY 
Final  report  on  Aerosp»«:>? 
Protection, 

by  Jerry  Hart  Jacobson.  rt 
Haro Id  K.  Naj  ac .   Aug  -  ^ , 
tables,  ^    refs. 
Contract  AF  (  «  ,  ^  •  -  _  t  <?  -  , 
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nclassifl'-d  report 


DESCRIPTORS:    •Heilna.  'Thermal  radiation 
-aboratory  animals.  Kabblts,  Test  Belhods 
Infrared  radiation.  Infrared  images,  Kla?' 
burns.  Burns. 

The  retinas  of  pigaented,  grej  chlnchi.la 
■ere  exposed  to  the  visible,  and,  to  the  vi 
and  near  Infrared  parts  of  the  spectruii  to 
ter«ine  the  retinal  burn  threshold.   T  h -■  m 
included  the  variation  of  four  primar*  para 
eters:   the  rate  of  delivery  of  fnerj..  '.  n  i- 
retinal  l«age  slie,  the  expo$ur>-  tlii'-,  and 
spectral  characteristics  of  the  sour-r.   An 
of  the  data  Indicated  the  following:    for  a 
Irradlance,  the  dose  necr-^sary  to  produce  a 
threshold  burn  increased  mth  the  slz--  jf  t 
retinal  laage,  for  ecjual  total  irradiance  a 
higher  dose  aas  necessary  when  the  nfar  inf 
■  as  included  in  the  speclrua  than  mhfn     t  n  >• 
ble  alone  ■as  present,  and  for  a  given  reti 
laage.  the  threshold  dose  is  deteralned  as 
fuactlon  of  the  Irradiance.     Author 
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Foreign    Tech.     Dlv..     Air    Korcf    Syst^tis 
■  r  Ighl-Paiterson    Air    K)rc>-    Bas-,    oni). 
na    DEVELOPMENTS     IN    MtUICAL    TLCHNOLJGY 


(    )  m  m  a  n  d 


SKl.tCT  hli 


A^T  ;r;,KS    . 

.,    ,icl     '..        "p.      Inrl.      illus.        Trans,     no.     hTD-TT- 
62-8t  ■      froB     Novostl     Mfi!  1  t  J  In^kuy     T -■  k  n  1  k  1      *ipp. 

27-45.     •  " 

Unclassified     r>-port 

[je  ->(    K  :  PT     ■(?>;         'It-'i  ica  !      r  •■  s  --a  re  h  ,      L  1  --c  t  r  il- 
ea r  d  l  >  j  r  «  p  h  ,  .     LxHrcls-.     Heart.     Medical     equ  Ip- 
iji  r'  n  t  S  .'1  R 

Conl'-nli: 

H^n     \  ■■     c-ntr')!     d*>vlr.'     f'r     r»-cori!lny     human     flt-c- 

l  r  )  c  a  r  (!  1   1  g  r  a  Ti  ■) 
:-;-fi.-trlc      inwstijatl     n      'f     >■  1  ••  c  t  r  o  c  a  rd  1  og  r  ans 
,  f    d  I  n  1  •■  I  '■  s 

AO-T'i''     ■^"'•~  01 V.        1  "^ 

:  :^-:i'.   >^t       r^   prir^   «    .io 

School     of     A-T'spa     e     Mr-dl.lnp,      hroiKs     Air     K  d  r  c  t' 
Has-,      r  ••  X  , 

:-t   -1   M  tiT .:';;: :    ■  •■    tiAnooN    ^papio  dim,   lha 

M.iNr.:     ;   ELLS    TO     Hl'IAN     tST  EHii  V  I  H  :  S  ES  . 

b)      >-,nouT     S.      halt'-r.      :>afa^;      A        K  u -■  n  t -•  s  -  X  a  r  i  n  s 

and    others.       Oct    c,        p.     in. 

,Rept .  no.  SAM  TDK  o^- 


ta;.  .es.      refs, 
Ln classified  report 


DESCRIPTORS:    •  .  l  r  .  s  •■  ■>  .   •  -■  .  ^   Hiu.og*  , 
Poliomyelitis  iiirus.  i'  r  :  -  iXf  i  ,     Kidnr-y, 
Trypsin.  Erythrocytes,  Meaagg 1 u t i n i  i  s . 
Ser^^Ti,  Growth,  Culture. 

btudi-*  «-r-  -^al''  to  learn  if  baboo -1  kidney 
cell,   1  r  •■   ><   ,.N  eptible  .\  Ton  key   .  l  d  n  >■  y  cells 

to  ".Tia •  ■•  r  V  :  rii»ei.    i  ,  n  :  c     the  lati.-on 

yi'i^i<    .1.^..;.   ;s  a  'cleati*  Bnlm3;--thai  is. 
relatively  fr.-e  from  native  viru>eb--'.  t  should 
be  useful  as  a  mode',  in  studying  hu-.ir,  In- 
fections.  On    .  .  ■,  .  r.-  .  :  a!    "  .!!--.   -■  i  !  s 
,ho«^d  high   sus  ^^l  :  :-i  .  1  •.  .   l    -  ^  t  i  .  ■^  a  n  .-nter- 
0  V  .  r  1  .  ►•  s     :  -  ••  1  r  ^  s  •■  ;  „  .  n  f-  s  ^  IS  l  n  h  d  i  c  f  d  in 
t  fi  J  ;  the.  1  n  il  1  a  ;  -  1  t  ".  e  ^i  r  e  s  e  n  C  e  of  contaminat- 
ing -ik..   virus.     i^liir; 

A0-2«>0  <»37      Dlv.   16 

iT  1  STH  KO   .'Is  p  r  1  ..  .-  2  .  ■lO 

School  u  :  A--r  >fj.  ••  «.-)i.i'e.  hroo.s  Air  Korce 

Base.     Tex. 

CEREHKAL     fcXCtiS    LAtTATh    i'lioU    iT^S     UHING 

HYPERVENTILATION     of     ANh^iTIi  t  T  1  Z  tl)     U>>o. 

by     S  t  -  p  n  ••  n     M  .      I    ,1  1  n  .         s  --  p        .   ,         p  .      I  "■    •  .      1  i  1  u  s  . 

tablei.  rel'i.        ,i:ept.     nu.     -^AM    ru,.    ■•- 

(Proj.     no.     7758) 

Unc  1  a  •>  ■>  1  !  1  '•'I     report 

DESCRIPTORS:        "Ox-'jen     p  o  1  s  o  n  i  vj  .      'il.ood 
circulation,     'i-r'-ir^.     ■  o  r  •  ••  x  ,     ,a!>ordtor> 
animals.     Dogs.     tU  ■    >  d     v  t- s  s  •■  .  :.  .     i   o  n  s  :  r  i  c  t  i  o  n  . 
t'.ruvic     acid.     Oxi.ldliiii,      He  t  a  :.  o  .  i  s  ti  .  ^n  o  x  l  a  . 
Hfiin,     Lactic    acid. 

Eight     anesthetized,     curari.:>'d     dojs     w.-re    venti- 
lated    to     alveolar     P'CO:         ,  f     ..     .  ,      "-1  f"- 
■' j          Hlood     sa^lp:.■^     m'-!--     d  f  d »  -     1  r  o  T.    d  -      irtery 
and     sagittal     sinus     and     ,i  n  .1  :  ■  z  e  d     :  -  r     V    <  ''  ■ 
p                     p  M  .      "i  c  mo  j  1  o  !i  1  n      s   1  t  j  r  d  t  1  o  n  ,       1    1     t  1  •      acid. 
»r  !     p.  r.  ■  1.       a.    1    1.         T  M --      .  d  ,   ■         -  ,  ;  r  1  ■■  t  1  o  n     of     the 
c^r-L,  ra.     ^  e  ,  5  •■  .  s     -as     ,   :  ■■  a  r  :  •     d  ^  i- •>  s  t  r  a  t  e  d    by    the 
IP.  -r'as'.l     drtT  1  o,,T.  ous     d  1  :  :  '- r  -  n  c  ■•     1-     hemoglobin 
sa'urd;i"n     « P  1      h      Increased     .n     thf     d  v  o  r  a  .j  e     from 
.1     t        ..      i     dnd     •.    -     ..J  I     durin-j     Ih^     t»o     periods 
0!'     n  .  pT  V'T  I  1  ;  a  t  1  on  .        ^.  d  g  1  t  t  a  .     ,  1  n  u  •,     f    I'-'       de- 
clined    from     ,'      mm.      Hg     d  u  r  1  n  j     !  ►<  >•     .   n  "  t  r  o  .     to     .    ' 
and     to     .         mm.      Mg     w  1  ;  h     ■>.  p  ^  r  ■..■-•;  1  a  t  1  o  n  .        CaUu- 
lj-.i,n     of     the        --r.'lrd.     exes,      .artate    production 
{,.,„     ..„     i,edsureii.-n  s     of     la.ri.      and    pyruvic     acids 
sho»-d     n        ,ij,:iricdnt      1  ■■■  ■    r  e  a  ,  e     wiih     h  y  p.T  V  en  t  1  1  a- 
r.:..-          :-,.     ,    ,n.;uM.M,     -ay     -n  d  d  -  ,     -ith     reservation. 
Iha-     rer.-;ra.      ,  ,  .  j  -  „  d  t  1  o  •;     d  ..  r  1  11  j     even     severe 
h  ,  pe  rv"  I  .  .   It  i  •   n     "IS     y  u  f  :  1  •    1  ^ -^  t      to     maintain 
i^rmd.       .XI  da  live     Tietatmlisn.             Author) 
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/tCTORS    1NKHENC1N(;    VASCULAR    PLANT    ZONATION 
^ORTH    CAROLINA    SALTMARSHES.  , 

finil    rept  .  .     "     Nov    'C-'"     Oct 
[,,    Ernest    U.     Beal     and    Arthur 
,'■    ijc  t    '  •  ,      '    P  ■     i  nc  1  .     illus. 
.ontrict    Nonr-.^t't-.  '^ 
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tables,  refs. 


Inclassified  report 


jE!,(K:1'TUKS:        •Swaraps. 
•P. ants.     "Leo  logy. 


•North    Carollnl 


This    study    was     initiated    with     the     objectives     of 
ifjcrvbing     the    vegetation     of    North     Carolina 
iiltasrshes.     the    composition    of     saltraarsh 
;oBBijn  1  t  1  es  .     and    the    environmental     conditions 
,ndfr    which     these    communities     exist;     determining 
Iirntlons    in    environmental     conditions     and 
•orauiating     levels    of     tolerance     for    the    various 
ii.lBirsh     species;     and    discovering    evidence 

'.    psst    vegetational     changes,     thus    making 
poiiible    predictions    of     future    changes.        Frop- 
frt  les    of     the     soil     solution    were    determined 
:roB    samples    collected    at     predetermined     depths 
:r    plistic     pipe    wells.        Nutrient     solution 
Mprrnents    were    conducted    to    determine     the 
rfiponse    of     Spartina    a  1 t e r n  1  f  1  o r a  .     Distichlis 
ip;c«ta,     Spartina    patens,     and    Juncus     roeraerianus 
•.0    various    NaCl     and    Fe    concentrations.        Salt- 
urih    vegetation     may     be     predicted    to    continue 
nviding    upland    vegetation     if     relative     sea 
..»,-.    continues     to     rise.        The     lower    edge    of 
.►f    ja.tmarsh     may     remain     static,     advance,     or 
■f.T'-H     depending     on     the     relative     rates     of 
sjisidence    and    alluvial     deposition.        t'oastal 
:.';ej,     [he    present     barriers     between     saltraarsh 
ino    ocesn.     will     continue     to     be     driven     iaiidxard 
:»<T    the    marsh     surface    by     an    encroaching     sea 
ina    Hind    deposition    of     sand.  Author) 
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Bi.3  :  .  j  .  cd  ;     ;  .1:.  s  .  ,     >   r,-d..r  1  c  k  .     Md  . 

DETr '«;sAT ;.  N   '|^    tm.    u,i..(:1    111    a(t;v:ty    <h-    an 

iN':\SHHAV     Si  .(.   X        Si.D     nN     WHlTi      M  K   h  . 

-.■    S       V  .     ,.^1  khd.  h.  \  .  'ic  t     ■  •   ,     ^p  .  Trans,     n  .1 . 

Ci'^    fr-m     Tridy        p  r  o  c  •■  "d  1  n  y  s     .  .  .  1     M^'---'-.  . 

1=<:- 

I  nc  1  a  s  5  1  f  1  ''d     r  t-p')r  t 


DESCRIPTOKS:        "Anthrdx, 
Cu  1  t  u  re    med  id,     -y  ■  r  u  m  . 


I  r"  T  J  n  '  ■  1  o  .J  y 


S  .1  i 


i    <.T;..y      .f     .xpo  r  1  "i.n  t  s  .     ainied     at     d  1  s  c  o  v  .t  1  n  j 

a    TDre     pr.cisi-     m'th.d     for     d  ■■  t  ■■  r  n  1  n  i  n  g     I  h  •• 

s'.  r-igiii       r    activity      .f     antianthrav     s.run    than 

"•-    pr-s'-nt:  y     v»  i  d  •■  s  p  r  e  a  d     rn.ih'.d     ..  f     testing     ;.  i  I  f 

•  "1    I-  J  ;  d  I  1  .n     ..  f     r  d!  ti  1  t  s     IS    il  .■  s  c  r  1 1  e.l  .        T  h.' 

s'.  r'lg'h      ,f     .inlidntnrdx     s^ru-n      .f     strain     .ST  I     .)n 

'■"-    oasis      ,t      th.      number     .if     whit''     mice     dying     upon 

■"■'    '"j.d'iin     wMfi     various     c.)ncentrations     of     tri. 

s-rjT    »ds     .-allbrai>d.  Auth.irj 
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^tSjbOi.     IMMMZATlUN     *lTli     UH^     UibT     VACClNLb     ANU 

■  uXU! Jb  , 

■*    *•      I       Alensandrov.     N.     \  f  .     i.efen     and     .ithers. 

-'P    ■     ,        p.        Trans,      no.      '"•.      from     Journal     of 

•'roLidiogy,       ':..•-■      ,     Moscow.     July        ■, 

Inclassified    report 

JEbCh  U'TOHS  :        'i'lague.     -Bacterial     aerosols, 
'"ip.ngprs,        SSH,      lilood.     I'asteurella. 
i-ejKOcytes.      Immunization. 


MEDICAL  SCIENCES  -  Division  16 

Aerosol  iaaunizalion  of  5^3  healthy  young  aen 
(18-25  years)  using  the  dust  plague  vaccine  in 
a  dose  of  150-200  Billion  live  aicrobes  of 
the  EB  strain  was  conducted.   After  imauniza- 
tion,  follow-up  exaainations  were  given,  in- 
cluding X-rays  of  thoracic  organs  and  heaaio- 
logical  exaainations,  to  157  aen.   Clinically 
expressed  po st-vacc i na 1  reactions  were  almost 
nil.  'There  was  no  l.eaperature  reaction,  no 
changes  in  general  health,  and  no  changes  in 
the  thoracic  organs.   Clinical  analysis  of  the 
blood,  however,  showed  marked  increases  in  leuko- 
cytes', particularly  in  the  first  few  days  after 
lamuni zat ion.   The  aerosol  immunization  method 
proved  to  be  siaple  to  conduct  and  the  reaction 
to  this  method  was  considerably  milder  than  re- 
actions to  the  subcutaneous  and  epidermic  meth- 
ods of  vaccination  with  the  dust  plague  vaccine, 
i  A  u  t  h  o  r  ) 


AD-.  '1  CiO      Di V.   1c 
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Biological  Labs.,  Frederick,  Md. 
INTRADERMAL  ALLERGY  TEST  FOR  Q  FEVER, 
by  M.  Yu.  Morozova.   Oct  ti ,  5p.  3  refs. 
Trans,  no.  tiu,     from  Journal  of  Microbiology, 

pp.  .e-.-i,  1-5^; 

Unclassified  report 

DESCRIPTORS:   *0  fever,  'Allergy.  Kickettsia, 
Antigens,  Edema,  Skin,  Antibodies,  LSSK. 
Diagnosis.  Test. 
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rgic  skin  reaction  with  the  allergen  from 
sia  burnetii  was  noted  in  patients  with 

starting  with  the  ninth  day  of  the  d i s- 
eriod  of  significant  observations,.   An 
c  reaction  with  the  same  allergen  was 
n  those  who  had  had  Q  fever  one  to  three 
efore.   An  allergic  reaction  in  persons 

cause  a  general  reaction.    A  skin  re- 
with  the  Q  allergen  did  not  occur  in 

persons  or  in  those  with  other  diseases. 
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Biological  Labs.,  Krederick,  Md. 

KtroVEHV    OK    KILTEIUllLE    FORM    OK    ANTHRAX    liAClLLlb 

KKOM    ANTIIKAX    ANTISEIiA. 

(.let  '^.   -p.  ^Translation  no.  c-^c; 

Unclassified  report 

UtSCKIPTORS:   "Anthrax.  •Mutations,  Path- 
ology. I'SbK.  Culture  media,  Serum,  Stability, 
Immunology,  Antibodies,  Cells  ybiologyj. 

Data  indicate  that  therapeutic  and  precipitating 
anthrax  sera  contain  filterable  forms  of 
microbes,  by  virtue  of  which  they  are  obtained 
in  the  process  of  h y pe r i mmu n i z a t i o n  of  animals. 
In  the  process  of  regeneration  of  avisual  forms 
into  visual  forms  it  was  established  that  the 
ontogenesis  of  the  anthrax  microbes  is  not  mono- 
morphic,  but  pleomorphic.    In  the  opinion  of  the 
present  authors  the  filterable  forms  of  microbes 
cannot  constitute  a  danger  in  therapeutic 
anthrax  serum  because  they  already  are  in 
second  stage  of  regeneration,  i.e.  when  they 
acquire  tvpical  microbial  form  they  do  not  have 
a  virulence  which  may  constitute  a  danger  to  the 
animal  organism.   Of  five  strains  of  anthrax 
culture  extracted  from  therapeutic  and  precip- 
itating anthrax  sera  only  2    strains  had  become 
strengthened  to  the  stage  of  being  virulent  to 
guinea  pigs  .but  not  to  rabbitsj.  and  only  after 
repeated  transplantation  in  n u t r i en t  medi  a  and 
passage  through  white  mice.    .Author) 
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Division  16  -  MEDICAL  SCIENCES 
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Aidtan  Intt.  of  Diulogy   Peru 

THE    INfLL'ENCE    OF    IIK.II    ALTITUDES    ON    THt    ElECTMKAl 

ACTIVITY    OF    THE    IIEAHT  EL  ECTROC  ARD  I  Or,R  APH  !  (      AND 

VECTORCARDlOGRAPHir     OBSERVATIONS     IN     ADO  1  EST  EN i  K 

AND    ADULTHOOD. 

bf    Dante     Prnilozi.     Kul     i.iaboi     ind     othrri. 

Aug    (j^,     ^-^p.      incl.      illiij.     tablei.      ■•,     rrfj. 

V  Kept  .     no.     SAM-TDR-     .  -  >^  ' 

lCo«lr«ct     AF    ^'  ,'  -'     <,',     Proj.      '■-■^ 

U  n  i:  i  •  1  1  I  f  1  c  '1     r  •■  p  1  r  ' 


DESCRIPTORS: 

■  1  t  I  t  lide  .  Nin 


'E;pttro'»rdiogri^)ii 


•  II  I  gh 


Electrocirdiogr«phi'   and  vcci.rLirliogripMi. 
observations  werr   iLit^i-i'-J  i"       Torniil  sj;- 
J  e  c  I  s —  '  -  -  at  s  e  i  ;  i*  v  c  :  <  'i  )       in  '4o  r  o  ■  o  "  *  , 
'<,',..  feet  above  ■\  <•  *     .  >• ',  f  .  ■\     .ui«p*rit.i.'- 

study  aat  Bade  in  tlircc  ig*-  groups  rjnjinj  :  :     m 
'~  to  'jC  years.   Thf  v'^tri^jlar  *■;  ivj!. 
procesi  shoas  iiipor;*nt  i  \  ^  '  >•  r  f  n  >  <•  <,     .-••••■- 
subjects  living  in  ifif  tnj  piirr*  ■,i.,!if.).    In 
adolescent  and  adult  lnhr^l)lt*^•^  of  high  alti- 
tudes the  SA(JRb  range  is  •!]>•.  \  <^  •■    tonfiguration 
of  the  QHS  conplex  is  ''ighly  idrijble,  both  in 
the  li«b  and  in  the  pr^jrlia.   -ids,  and  the 
ti»o-di«ensional  pro>"tioiis   if  '■•'  spatial  '/"S 
loop  show  wide  diversity.     Aj'i   r 
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Pasadena     Koundation 
COMPARATI VE    ST'  Di     ut 
IN    CILTLRE. 
by     ^asushi     Ohnuivi,     A 
Sep    ■  2 ,      '  p .     inc..     ;  I 
SAK-TDH-'.--  •  ' 
Contract    Af     ,Uo57)357.     Proj.    7757 

Lll  C  1  *  S  5  I   f  i  •*  'i 


iiid    C .     'i.     Pone  rat 
■11.        .  K  «r  p  t  .     no. 


•  p  .)  r  t 


DESCRIPTORS 

•Cells       U 1 0 
Mitosis.      Ileni.1 


•Leukoc  >','•<,      'ijliation    effects 
.)  J  y     ,     Cult     r-     H'-lii.     Ch  ro«o  soaies  , 
ijv.     Histology.     Illood. 
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II  a  s  h  i  n  g  t  0  n  ->  ••  i  t  t  '.  ■•  . 

A     POS~>IHlh     S'l   ■«(  r.      :.      LllHDH     IN    THE     ^EASI'UmtNT    OK 

'-HYUHiJXYTin  PT'iPH  AN    UtC  Anno  XY  L  \SL     ACTIVITY      IN 

KAT    TISSIE. 

Sf«i-annual     r-pt       i  <  .     1.f,     pt.     '.     1    D«"C    cl- 

'     "ay    'i. 
by    A.     Horita  -      iri    i~? ,      1p.     incl.     illus. 

,'     r  e  f  $  . 

Contract    DA       ■'-'      '-0^1-^30*,,     Proj  .     ^-OB-12- 
,''--■' 

I'nc  ;  1  s  s  i  f  I  -d     r.-port 


DfS(    ilPToK^:        'Lniyii'-s.     •S'-rolonln.     Labora- 
tory    anmsls.      ki>ln.-y,     Cyanidfs,     Cytochroae 
oxidas'-,     Jrjgs.      r''st     icthods.     Uft'-rmlnatlon, 

Hyilr)<ii1i-s.     Tryptophan,     Biosynthesis. 

*l-n     rat     «i.in.>      nmg.nat'-      is      incubati-d     with 

-l,,lrit>lr.pt     pn^n     dl     pti     '^.".      serotonin      is 
pr)djC''<l  Its     >U-grai)atl)n     by     this     preparation 

rdn     t' •      ;>  r  '   v.  nt      !      in     pdrt     d  v     a     monoamine     o  x  i  d  a  s  •■ 
1  n  h  I  t-  1  (   >  r  .        Hi»'V.-r,      d  i   '  t  h  ••  r     pathway,     presunably 
;  ^  ..      r,t      rir.JiH''      i  x  i  <1  d  s  dlsi     dttdcks     t)  o  t  h     5  u  fa- 

st rdl^      dn.1      srt      11-1         t'-.i'^      rijsing     >-rronecius 
ri-Sjlt^  Tiis      :iiiv      |.       IV       !.!■•'!     b-.      cdrrvinq     out 

1 .1  >■     ■■  Kp  •■  r  1  11 1   1  t      1  -      I  '1      111     r     ■    ■         1     '1  I  u  ™  .  Author 
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>     M       BloCHtMICAl.    STI'UltS    ON    PS  I  LOC  ^    (  !  N     AM) 

Pb ILOC  IN. 

-..-iii-annual     r.-pt.     no.     1-.     pt.     ?.     1    Dec    61- 

_>]     Hay    o;. 

by    A.     Horita.        T.    "»ct    ij>2.    op.     incl.     illus. 

a    ff$. 

iCoislract    UA    1«-1     "-c*  l-f-  '^.. .     Proj.     .,-'  P-02- 

01«-01) 

I'ncl  ass  i  f  i  '-'I     r    ;>  )  r  l 

OtSf  U  IPTiiHS:        'Ha  1  luc  mog    1  s  ,     pi     s ;- 1  .  t  ..  s    s . 
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psilocyhin  is  rapidly  .l.p  hospho  r  y  1  i  • 
•  If  11$  .«-0H  analoiju"',  psilocln.  Th.- 
ty  that  psilocin  nay  be  th<'  pharmacol 
active  ag.nt  aftt-r  psilocybin  ailrainis 
discuss'-d.  I'ndiT  in  vitro  conditions 
and  kidn.-y  tissues  of  various  animals 
ble  of  oxidizing  psilticin  to  a  bluf  c 
product  This  oxiilation  procss  is  c 
by  thi'  cytucliroa>-  c  -  cylochrom--  ovi^l 
way,  and  it  app'-ars  to  be  an  action  i 
group    on     th<-     indol-      r  i  ii  •)  Author, 
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tors  of  monoamine  oxidase  "An  »ith 
sodium  pvruvate  resulted  in  d  cons 
of  enzvme  inhibiting  activity.  Non-ivdrjzin 
inhibitors  of  «A0  were  unaffit.  i  ;,  v  this  pr 
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loss    of    pressor    activity    of    the    hydrazine    com- 
poiinil         It     '*    concluded    that     the    antagonism    of 
(He   biochemical    and    pharmacological    actions    of 
(He    hydraii ne-t ype     inhibitors    of    MAO    by     sodium 
p»ru»tte    results     from    an     interaction    of    the 
/.draiine    moiety    with     the     carbonyl    group    of 
ptruvtte,     leading     to     the     formation    of    a    biologi- 
-illv     inactive     hydrazone     structure.         .Author; 
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..■cts  xho  Kore  th'-  suit  ensemble  w8s 
»  d'T  imp  re  s  s  I'll  from  ."^2  mm  Hg  chamber 
r..   •'   km   to  ...  mm  Hg  chamber  pressure 
km   in  dn  .i\erage  of  '.'  seconds  and  then 
r  t.i  ■•.'  mm  Hg   -'.h  km  .   All  subjects 
remain  at   ■■.'  mm  Hg  for  "^    minutes 
ifficulty.    rach  of  ' ^     of  the  sub- 
in  Successfully  expos  i-d  to  the  same 
I  t^-,  at  one  hand  was  bare  and  the 
s  prit'Cted  hy  an  unpressurized 
y  glove.    Eight  subjects  were 
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subject  wore  the  CSL'-»/P  pressure 
during  a  special  decompression 
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In  classified     report 

I'lezaelan     tjuine     Lniephalomyelitis,     pp.      ',"'-72. 

LitiCK  ;  HTiiKS  :        'E^iuine     encephalomyelitis, 
•Bitjiiography.     Pathology,      Immunization, 
Arthropods,     Disease    carriers,     Animals, 
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Biolugical     Labs.,     Fred. -rick,     Md . 
HIBLMCRAPtn      ON     UhNGlL     AND    YELLOW     FEVKKS. 
P^'fT    A.     UiNl.lL    hi.VLH.        PAil    H.     YlLLOW    FEVER. 
■     JCt     v-.      '.  ...,p. 

I'nclassified     report 
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School  of  Aerospace  Medicine.  Brooks  Air  Force 

CREvicULAR  DEPTH  OF  THE  SECOND  MOLAR  IN  IMPACTED 

THIRD  MOLAR  SURGERY . 

by  Lucian  Sxmyd  and  Warren  R.  Hester.  Sep  62, 

6p.  incl.  illus.  tables.  5  refs.  (Rept.  no. 

SAM  TDR  62-116) 

(Proj.  no.  7756) 

Unclassified  report 

DESCRIPTORS:   "Dental  surgery.  Mouth.  Teeth. 
Man,  Dental  equipment.  Dental  research. 
Pathol ogy . 

Periodontal  health  may  be  improved  by  the  surgi- 
cal removal  of  the  Impacted  third  molar.   The 
effect  of  such  surgery  on  the  crevicular  dep  h 
of  the  adjacent  second  molar  was  determined  in 
75  cases  by  measurement  with  a  periodontal  probe. 
Measurements  were  made  presurg i ca 1 ly  and  6  and 
12  months  afterward.   Crevicular  depth  of  the 
mandibular  second  molar  was  found  to  be  signif- 
icantly reduced  after  removal  of  the  impacted 
tooth.   There  was  no  difference  in  the  effects 
of  two  surgical  methods — the  higher  bur  speed 
technic  as  compared  to  the  mallet  and  chisel 
me  t  hod  .   (Author) 
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Wisconsin  U.,  Madison. 

.Notitle). 

Annual  status  rept.,  31  Aug  61-1  Sep  62, 

by  Harlyn  0.  Halvorson.  1962,  12p.  incl.  illus. 

tables. 

(Contract  AF  49(638)314) 

Unclassified  report 

DESCRIPTORS:   'Proteins,  Peptides,  Yeasts. 
Amino  acids.  Labelled  substances.  Radioactive 
isotopes.  Nucleotides.  Adenosine  phosphates. 
Biosynthesis. 

An  active  system  has  been  achieved  in  yeast  for 
amino  acid  Incorporation  in  cell  free  systems. 
The  properties  of  this  system  are  largely 
Analogous  to  those  reported  in  bacteria  and  in 
higher  organisms.   This  system  will  provide  an 
experimental  tool  for  studying  the  mechanism 
of  potein  synthesis  in  yeast.   (Author) 
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Bernice  P.  Bishop  Museum.  Honolulu,  T.  H. 

MEDICALLY  IMPORTANT  ARTHROPODS  OF  SOUTHEAST  ASIA 

AND  PACIFIC  ISLANDS. 

Annual  progress  rept.,  Nov  b1-0ct  b2, 

by  J.  L.  Gressitt.   Oct  b2,  5p.  incl.  table. 

vGrant  DA-MD-49-1 93-b2-G47 ) 

Unclassified  report 


DESCRIPTORS:   'Arthropods,  "Insects.  Para- 
sites. Collecting  methods.  Medical  research, 
Asia. 
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I'nrlassified  report 

DESCR  I  f'l  I  •<  ">  :        ••(eat     resistant     a.loys.     Micro- 
Structure,      t.ertrnn     iiiirrijsC'),iy.      X-ray     dif- 
fractin      ^^d.y^;■,.       Nl'nel      -illcys.      lobalt 
alloys,      irn     a.li.s,      Inlernelallir     r(jm  pounds. 
farblile,.      Si',  riles,      HoriOe^.     '    heiiical     analysis, 
Metallurgi     -i.     ar.i;>\is,      Mirrusripv.      I'hase 
studies. 
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Quarterly    rept.     no.     2,     If    June-if    Sep 
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Design.    Data.    M i c ro s l r uc t ure ,     Diffusion, 
(hromium   alloss.     Titanium    alloys.     Silicon 
alloys.    Silicides.     Processing,    (citings 
Meihaniral    properties. 

The   design    data     studs     ol     Plaudler    ;ind     FKH     pro- 
tect ne    coaled     ■-    mil     hansteel     -       alius     s  h  e  .•  t     is 
in   progress.       Specimen    desiyns    snri    p  r  e  pa  r  .i  t  i  o  n 
coating    application    techniques    :,n<^    nxaijition 
lest    procedures    are    presented  ^li'     oxditior, 
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t»o    coating-base    metal     svst-rs.        lens 
en  les    of    KS-*"    alios     sheet 
•  ncoated    in    vacuu'n    and 
roo«    temperature    to    2t  -       ^ 
aerhanical    properties    ol     ji' 
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the  following  properties  are  important  in  govern- 
ing the  dislocation  arrangement,  and  hence  the 
work  hardening  mechanism,  in  a  particular  metal 
crystals   ,'   number  (T{    slip  systems  and  slip 
directions,   2   possibility  of  dislocation 
interactions  to  produce  Lomer-Co t t r e 1 1  type 
barriers.    •   extension  of  dislocations,  stacking 
fault  energy   ease  of  climb  and  cross  slip, 
formation  of  edge  dipoles  and  elongated  loops 
during  deformation,  multiplication  of  disloca- 
tions by  double  cross  slip,,  , ., ,  energy  to  form 
la t t 1 ce  vacanc les  or  interstitial  atoms  by  non- 
conservative  motion  of  Jogs  in  screw  disloca- 
tions compared  to  the  energy  for  conservative 
motion  of  the  Jogs  along  screw  dislocations 

whether  or  not  point  defects  are  formed  during 
deformation  .  and   "   impurity  atom-dislocation 
interactions   locking  of  sources  .   Results  are 
presented  of  an  experimental  work  hardening  pro- 
gram with  poly  crystalline  and  single  crystal 
co'umhium.    Author 
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Lxperinental  forming  of  pilot  ,  .  ,  t  - i n . - t h i c k 
A  sh.'et  vsas  conducted  to  assist  in  establishing 
the  material  type  for  the  reraainincj  material  to 
(,..  produced  in  the  Tungsten  Sheet  liolling  Pro- 
jram.   The  d'^cision  was  subsequently  made  lo  pro- 
du.  '•  si/es  of  W  fint  rolled  product  which  would 
|i.'  (iinpatitile  to  both  t  h  i'  requirements  of  the 
I'hase  11  refractory  met.il  (irogram  and  the  utili- 
/.itinn  of  material  pr''ViousIy  prepared  for  the 
Tungsten  She.^t  Ho  Ming  I'rogram.    W  plate, 
in  -thiiK,  and  W  she.-t  in  thicknesses  of 

.   _  and   .   ■    in.  will  he  produced. 
|',„th     .■  -in. -plate  and   .'   -in. -sheet  are 
now  in  the  final  stages  of  preparation. 
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DtSCHIPTOKS:   f^Particles,  'Electric  propulsion. 
Solids.  Liquids,  Drops,  Electron  charge. 
Theory,  Specific-  impulse,  Colloids,  Power 
supplies.  Propulsion,  Symposia. 

Although  the  primary  motivation  for  heavy  parti- 
cle electrical  propulsion  research  is  the  attain- 
ment of  efficient  operation  in  the  intermediate 
range  of  specific  impulse  ,'   .>-■    '   seconds,, 
the  concept  gives  i-roraise  of  effici,-nt  operation 
at  any  desired  specific  impulse.   The  many  ap- 
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praackai  b«lag  puraiitd  art  aot  Hlthout  practical 
preblaaa  bat  tha  accoap 1 lihaen t s  lo  date  rlndi- 
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the  test  lives  lie  betaeen  2 .  :C 
cycles.  These  results  have  bee 
Modified  Goodaan  diagraas.  A  p 
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effects  of  intarpass  teaperatur 
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ii-oTkecdyne   (anogi  Park   (alif. 
;:)',AN(_tO  rKIHNOLOGll  f  OR  PROPULSION  SYSTEMS. 
VOllMt  III     HK^R*fTOHY  MATERIALS. 
Mm;  repi.  vol. 

b»  J   a   Robinson,       Uec  ►",   '•.-?.   incl.  illus. 
tables    Kept.  no.  R-'  J50-3 ; 
Contract  NU^  '■  ~  -    „„■-€) 

Uaclassifled  report 


DESTRIPTOSS:   'Refriciory  aaterials.  'Rocket 
aotors   'Rocket  aolor  aozzles.  Heat  reiistaat 
alloys   Metals   Graphite.  Inieraetalllc  coa- 
pounds.  (arbldes.  Borides.  Nitrides.  Slllcidei. 
S  li  1  f  1  d  e  s  .  Oxides.  Production.  Ma  n  u  f  a  c  t  ur  i  ag 
■ethods   Mechanical  properties.  Physical 
properl  les. 

In  order  to  ■iihsland  high  teaperature  and 
erosion  conditions  encountered  with  aluainiied 
propellaals  ne^  aaterials  are  being  developed  aad 
the  aore  established  refractory  aetils   carbides. 
nitrides   borides   oxides,  sllicides.  sulfides. 
inieraelallic  coapounds  and  graphites   are  bciag 
investigated.    Physical  and  aechanical  rooa- 
leaperature  properties  for  aost  of  tke  refrac- 
tory aaterials  ■ere  coapiled  and  tabulated. 
High  teaperature  physical  and  aechanical  proper- 
ties a r '  presented  for  soae  of  the  refractory 
■aterials.    Brief  descriptions  of  the  various 
aaterials  are  included.   Material  suppliers  and 
fibricaiors   and  soae  fabrication  aethods  used 
in  rocket  nozzles  are  discussed. 


;  U  -  ^"  '   2'  U  1  V  .    17 

T! SIP  J*       OTS  price  |i . 60 


laperial  Coll   of  Science  and  Tech. 

G I   Brit.   , 
ADSORPTION  AND  SORPTION  COMPLEXES. 


L  0  ndoa 


METALLURGY  -  Division  17 


fill  1    tec^nica  1    rapt .  , 
(ly   J     L.    ■hi  teaan.       30 


1    July    61 -3C    June    b2, 
June    62,    1 3p.     incl . 


illus.    table 
Costract    DA 


91 


refi. 

591 -EUC- 


1662) 

Uacla  sti  f led 


report 


DESCRIPTORS:       'Adiorption.     'Metali.    Crystals, 
tioBS.    Electrical    properties,     Seal co nduc t o r » , 
:on    exchange.    Silver,    Mercury,    Vapori, 
Pressure. 


jB-2^:    2''e  Dlv.        '7 

TISTM   BRWj    OTS    price    $2.5C 

Soytkern    Research    Inst..     Blralnghaa.    Ala. 

(H   INVESTIGATION    OK    THE    CRACK-PROPAGATION 

gtSISTANCE    OK    HIGH-STRENGTH    ALLOYS    AND    HEAT- 

8ES1STANT    ALLOYS. 

Suaasry    technical     rept  .  . 

6,   J.    D.     Morrison,     P.     C. 

Iitlul.       2'     Nov    62.     ^5p. 

refi. 
CoBirsct    NOW    tl-0T92-d) 

Unclassified    report 


23    Dec    bO-23    Oct    62 
Jenkins    and    J.     R. 
incl.     illus.     tables 


DESCRIPTORS:       'Heat     resistant    alloys.     'Refrac- 
tor •    aa  t  e  r  i  a  I  s  ,     'Sheets.     Propagation.     Alloys, 
Nickel    alloys.     Iron    alloys.     Cobalt    alloys, 
Ifchsnical    properties,     Molybdenua,     Molybdenum 
i.loys.    Tungsten,     Niobiua    alloys.     Stresses, 
Df  foraat  ion ,     Temperature.     High    temperature 
research.     Steel.     Aging.     Titanium    alloys. 
Jirconiu™    alio  vs.     Aluminum    alloys,     Kracture 
lee  h  an  1  c  s ; .  . 

in    investigation    was    made    to    determine    the 
:ric«-propagat  1  on    resistance    of    super-alloy    and 
re f rsctcry-net a  1     sheet    materials    and    to    invesli- 
;ilf    certain    aspects    of    the    e 1 ev a t e d-l eape r a t u r e 
lechinical    behavior    of    h i g h- s t r en g t h     low-alloy 
i;  eels.       Sheet     specimens     containing    central 
•■  rinjvers''    fatigue    cracks     were    used     in     the    ex- 
permentai    work.        It    was     found    that     the    fracture 
loug'^n-'ss    of    the    nickel-base    alloys-Rene'     /.'  , 
Niioni.      •     ,     Inronel-X     and     Initeap     ■ '"  5  3-dec  r  ea  s  e  d 
slight.*     in     the    temperature     range     from    about 

;,     ■..         y  ,     in    Bhich'teraperature    range    there 

■  T-    jen.-ra.i>     imreases     in     ultimate     tensile 
s;  renjth    and    decreases     in     tensile    elongation. 
T»e   i..oys    \.  ■'■        iron-base,     and    Lf,  ,'     vcobalt- 
:ise      did    rot     show    this     brlttleness    tendency. 
iioog    the    refractory    metals,     unalloyed    molybdenum 
•  IS    found    lo    have    a     b r i 1 1 1 e- du c t i  1  e    transition 
'•eaperalyr>-    of     abnut     "'        K;     the    molybdenum 

i      ovs-ku-       .ITi     and    TZM-both     had    transition 

■  'ffT  iiarr  s     <,{     ahdut     '■     K.        Unalloyed    tungsten 
s"»'l,    ront.(inin.j     sharp    notches     rather    than 
Ulijuf    rr.irKv,     ^h^^led    an     increasing     tendency    to 
bril  I  .  t-n.- 5  s     (•■.nw     ,)  lid  lit  K.  Author, 


«-■,  a.v  Ke^. 


Div. 
OTS  price  }• . 60 


Carnegie  Inst,  of  Tech 
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e  ^  .•  ,1  r  r  h  La  ti 
'.  '  ^  !■  J  r  -j  *!  ,  U  ,)  . 
»t'i;Msm  111-  KVAt'OHATIOS  OK  MtTAL  CR'iSTALS. 
■  "  i  .  r  »■  p  ! 
•  •   'I   K'tinson.    '    Sep  ■..  •  .,  p  .   incl.   illus. 

-'rs'i  Af-  .'{t^f]'J'^]       Inrlassified  report 

^ts(  k:  I'TuH-i  :   "Single  crystals.  'Silver.  Crys- 
■sl  btrjrtjre,  Lattices,  Optical  analysis. 
'rri)sriip\.  Llertron  microscopy.  Metallic  crys 


'ail 


-  V  a  p 


■  per  t  1 


■ration.     Shear     stresses 
Reformat  ion. 


Te  n  s  1  1  e 

I 

■''■"■  report  includes: 

JlSLOC*TION  CUNKlGi RATIONS  IN  UEKORMED  SILVER 


SINGLE  CRYSTALS,  by  H.  J. 
Robinson.   1962. 


Levinstein  and  M.  H. 


Ag  single  crystals  ori.^nted  for  single  slip  Mere 
deforaed  i ncreaent al ly  in  both  siaple  shear  and 
tension,  and  the  dislocation  arrangeaents  were 
observed  after  each  increaent  of  strain  by  opti- 
cal exaaination  of  the  etch  pitted  surface  or  by 
exaaining  replicas  of  these  surfaces  by  electron 
aicroscopy.   In  addition,  soae  observations  Mere 
aade  on  speciaens  deforaed  in  coapcession.   For  a 
given  speciaen  several  increaents  of  strain  Mere 
aade  during  stage  I  of  the  deforaation  and  also 
during  stage  II.   The  principal  facts  Mhich 
eaerged  froa  these  observations  are  that  stage  I 
is  characterized  by  slip  bands  consisting  of 
clusters  of  dislocations  Mhich  are  cellular  in 
appearance.   The  segaents  of  these  clusters  Mhich 
are  straight  are  very  short,  probably  no  aore 
than  1  aicrons,  and  a  given  portion  of  a  disloca- 
tion aoves  only  a  short  distance,  of  the  order  of 
5  to  10  aicrons,  before  being  stopped.   These  re- 
sults agree  aith  those  of  transaission  electron 
aicroscopy  of  thin  foils  taken  froa  bulk  speci- 
aens Mhich  have  been  strained.   But  they  do  not 
agree  with  observations  on  thin  foils  strained  in 
the  electron  aicroscope.   (Author) 

AD-290  336      Div.   17 
(TISTM./BRM)  OTS  price  $1.75 

Araour  Research  Foundation,  Chicago,  111. 

DIFFUSION  IN  TITANIUM  AND  TITANIUM  ALLOYS. 

Final  rept.,  1  Nov  60-28  Feb  62  on  Metallic 

Materials, 

by  Rodney  P.  Elliott.   Oct  62,  57p.  incl.  illus. 

tables.  33  refs.  (Kept.  no.  ARF  2208-16) 

(Contract  AF  33(6lb)765b,  Proj.  735l) 

(ASD  TDK  62-561)        Unclassified  report 

DESCRIPTORS:  "Titaniua.  'Titanium  alloys, 
Aluminua,  Zirconium,  Molybdenua,  Vanadium, 
Oxygen,  Penetration,  Det erai nal i on ,  Diffusion. 

The  self-diffusion  of  Ti  and  the  i n t er di f f u s i on 
of  AI,  Zr.  Mo,  V,  and  0  in  Ti  Mere  investigated 
in  the  teaperature  range  600  to  1300  C.  Diffusion 
couples  were  prepared  by  roll-bonding  or  press- 
bonding  techniques.   Electron  microprobe  methods 
were  used  to  determine  the  penetration  of  the 
subst i tut ional  ly  dissolved  solutes;  vacuua  fusion 
analysis  was  used  to  determine  the  penetration  of 
interstit ially  dissolved  0.   The  electron  aicro- 
probe  analysis  could  not  be  used  to  deteraine  the 
penetration  curves  of  Al  in  Ti  because  of  the 
very  high  absorption  of  characteristic  Al  X- 
radiation  by  Ti.   The  self-diffusion  of  Ti  Mas 
investigated  by  studying  penetration  of  Ti(^i;), 
formed  by  boabarding  Sc  with  protons.   Diffusion 
couples  were  foraed  by  dissolving  Ti ( 4^ )-enr i ched 
Ti02  into  the  Ti .   (Author) 

AD-:^C  3^1     Div.   17 
(TISTM/BRM)  OTS  price  $2.00 

Crucible  Steel  Co.  of  America,  Pittsburgh,  Pa. 

DEVKLOPMENT    OF    IMPHOVliD    VANADIUM-BASE    ALLOYS    FOR 

ELEVATED-TEMPERATURE  USE. 

Kinal  rept..  1  May  60-31  Apr  62  on  Metallic 

Ma  t er  ia  1  s , 

by  V.  C.  Petersen  and  H.  B.  Boaberger.   Oct  62. 

66p .  inel.  illus.  tables,  refs. 

(Contract  AK  33(616)7288.  Proj.  7351) 

(ASD  TDK  62-667)        Unclassified  report 

DESCRIPTORS:   'Vanadiua  alloys.  Mechanical 
properties.  High  temperature  research.  Micro- 
structure,  Forging.  Hardness.  Niobiua  alloys. 
Titanium  alloys,  Molybdenua  alloys.  Carbon 
alloys,  Hafniua  alloys,  Chroaiua  alloys. 
Zirconium  alloys. 

Mork  Mas  perforaed  to  develop  V-base  alloys 
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Unclassified  report 

Jl- If  li  1  t'TOKS  :        '  Hery  I  1  1  JTi  .     H'- 1  a  :  :  j  r  j  y  ,     •elding. 
s  ,  r  !  a  (-  •      .  r  1  p  -■  r  t  1  e  s  ,     P  r  ••  f)  i  r  a  t  i  o  n        i    .  ;  r  a  s  o  n  i  c  s  , 
t|.-.lriM     -^  •  ■   :   >  ^(  0\>y  ,     Uerjflliii*        jupjjnJs, 
I  n  :  ,  >t  •■  ,       L/.-  .•  )  Ti ,).)  s  1  t  I  on  .     She  e  t  1  .     m  •■  a  '.     t  r  ••  a  •  -ii>-  n  I 

t  ;■  !'  I)  r  '      was     .1  i  r  <•  c  ■  •■  1     ■  ■)     ■  a  »  .  n  g     :i  f-     i  o  r  f     j  -,••:■  j  I 
a,     <T     Air     rorrf      ,trjitiri.     ■nat'-ria.  Hr-porl 
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t  1  )  n     of     H»-  U     a  n  1     .  >  .   1  ^     .  T     Be     by     r  e  p  1  i  c  a  '.  .   n 
►■;•-- iron    micros'- op.,     ai     investigation     )f     •t»- 
br:tllH     behavior     of     -l-     rn     i  ra•^^1.^s;)^     --.ectron 
m.rroscopv,      an'l      i      s'jJv      jf     sjrfacf     Jaaa^je     la     Be 
ar»     'lescrib''Ll  Ajt'-jr 


A0--    ■  1)  1  ■    .         '7 

:  ;  sT«    KK*        i;r>     p  r  l  ^   ••     $-..oC 
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iNTtK^>r  1  r  I  Ai     ;  sui  I  tii   jk;  A I  Ku   !■  A  iLiHE  01-    -.rr.  ci. . 

Ht-porl     on      !nt''rr'-,iti)n     li  ••tuefn     Structure     and 
Krop>"rti'"s     of     bo.iils, 

by    T.     t.       ->ro-t     aTi    A       R.     Troiano.     Sep    '2,     ^'p. 
inr;.     il.us.     lJb.-». 
.Contrart     AK     J  J  i.  c  1 'j  ;  d4  "' ,     Hro_. 
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Final     repl.,     1     »»r    ril-.''''    y>-b    '•     on    ■-tallir 

■ateria 1 s , 

by    Frank.     F.     Schaidt,     Albert     i,.      ini.jraii    am)      nh-rs 

Oct    62,     24bp.      incl.     Ului.     t  a  b  I  >•  s  .     .  ■^     r  -  f  s 

,Co«lracl    AF    JJ.blo     "-aSi^,     Proj. 
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DESCRIPTORS:   'Tantalua.  'Tantalua  alloys, 
*AIloyi,  Hanu  f  a  c  I  u  r  i  ng  aethods,  H>-at  t  r>-a  t  a*-!!  t  . 
TeMiile  properties.  Loa  teaperature  res<'arch. 
Oxidation,  Stresses,  Nolybdenua  alloys.  Tung- 
sten illoys.  Rupture,  High  teaperatur*-  research, 
Helling,  Hardne«s.  Melding,  Deforaation, 


Crystallization,  M i c r oa t rue t ure ,  Aging, 
tlastlclty.  Preparation.  Cheaieal  analyaii, 
C on t aa ina t  I  on .  Physical  properties,  Mechaaleal 
properties, 

Fabrieatli;n  results,  bend  ductility,  tensile 
properties  at  loa  and  high  teaperature,  high- 
leaperature  s t r e j i-r u p t u r e  data,  aeldiag  studies, 
■eiallurgical  studies   both  recrystallizatlon 
behavior  and  heat  treataenl     ind  oxidation 
behavior  of  lantalua  and  t  a  n  t  a  1  ua-b  a  s  e  allojrg 
are  preienlert.   Several  t a n t a  I  u»-b a s e  alloys 
were  fojnil  to  have  outstanding  strength  proper- 
ties at  leaperatur'-s  to  1-*rs  C    <SC_^  F',  coa— 
bined  in  nany  cas^s  alth  excellent  r ooa- t eapera- 
tjf  .1\jrti:ity.    Particularly  outstanding  in  thti 
rejpert  a  r  •■  alloys  in  the  systea  Ta-llo-W. 
'  Author, 
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Nlibiua,  M'-chanlcdl  properties,  X  ray  diffrac- 
tion ana.'v^ls,   rlerlron  alcroscopy.   Heat 
Ijeformation,  Molybdenua  wire, 
■tj,  Kous,  Mirro structure. 
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A    NtW     THlOKI     ok     MO'IK     HAiUJtNING     IN    CRYSTALS. 

by     D.      Kuhlaann-Mllsdorf.        Sep    '.\      l..p.      12     refs. 

>C  on  t  rac  I    Ah     ^  ','-}",  ^  *•  . 

Unclassified     report 

DESCRIPTORS;        •Metallic    crystals.     Hardealafl. 
Deforaatlon,     (rystals.     Theory. 

The     three    stages    of    the    usual     aork     hardealng 
curve    of     fee    aeials,     easy    glide,     stage    II.     •■d 
stage     III,     are    exaained    theoretically.       The 
aanifold    and     coaplex    observations     regarding 
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■  icroscopy,     Xe.isjr.rp.tnl 
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Mirrost  ruct  jre. 


Studies     on     hedt     t 
nere    continu'd     in     ,in 
sile    properties 


itirent      and     welding     teehniqu 
ffurt      to     improve     the     ten- 

H_-.        VCA     in     the     aged    con- 
dition,       bperiai     welding     lerhnnues     were     not 
effective     in    enhancing     the     aged    weld    metal     ten- 
sile   properties  Cold     rolling     after    velding 
provided     improved     tensile     properties     in     '^^p     as- 
rolled    and    th.'     rolled     and     aged    eonditions.     de- 
.enJing     v.  r.     the     desired     strength.         Aging     treat- 
T,n:s     a!      -           K     provided     improved     properties, 
-.ther    as     the     complete     isothermal     age     or     as     the 
duplex     ,"  ,0     •  F       age 


r  s  t     stage 


1  n 

metal     tensile     properties    were    ob- 

»    -ide     strength    range,     but     the    weld 


i-tai     properties     are     still     considerably    deficient 
■.D    those    ,>r    the     base    metal.        The     physical    raetal- 
.jrg>    uf    the     aging     and     duplex    aging     reactions    was 
substantiated     indirertly    by    electron    microscopy 
•nd    elastic    modulus    measurements.        Aging     is 
apparent  ;\     due     to     precipitation    of    omega    and 
i;pha    phases,     and     oaega    disappears     in     the    early 
stages    of    post-age     annealing     (l 000    F ) .        vAuthor, 
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INKLIKNCK    OK    COARSt    PERIPHERAL    HEC  KY  ST  ALL  I  ZED 
oRAIN    ON    THE    TENSILE    PROPERTIES    AND    FATIGUE 
rItSISTANCK    OF    AlCuMg    TYPE    .\  1'7-Th    ALLOT 

,     1     Apr-31     July    62. 
1v .     incl  .     illus.     tables.    P    refs. 
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DESCRIPTORS!       •Aluminum    alloys.     Grains 
lieial lurgv)  ,    Tensile    properties.    Fatigue 
(Mechanics    .    Copper    alloys.     Magnesium    alloys 


I 


METALLURGY  -  Division  17 

Manganese  coapounds,  Oxidei,  Extruiioa. 
CryattUiaatioB,  Heat  treataenl,  Microitrac- 
ture,  Hechaaical  properties. 

The  delerainatlon  of  the  aechaalcal  characteris- 
tics of  the  extruded  bars  of  2017-T4  alloy,  with 
a  recrystall  Ized  cortical  zone  2  to  5  ■■  of 
thickness,  shows  that  the  tensile  strength  and 
the  yield  strength  (deterained  on  longitudinal 
direction)  undergo  a  reduction  of  about  14.5  and 
respectively  of  about  10.5  kg/sq  aa  when  the 
aalerial  loses  the  press-effect,  recry st al 1 li ing . 
The  elongation,  on  the  contrary.  Increases  due 
to  the  recrystal 1  l»at ion  process  of  about  i%. 
(Author) 
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Lockheed  Aircraft  Corp..  Sunnyvale.  Calif. 
STRENGTH.  EFFICIENCY.  AND  DESIGN  DATA  FOR  BERYL- 
LIUM STRUCTURES. 

Research  repl.  for  Feb  60-Dec  61  on  Design  Tech- 
nologies and  Structural  Configuration  Concepts 
for  Aerospace  Vehicles.  /d   .   -« 

Feb  c2.  IV.  incl.  illus.  tables,  refs.  (Repl.  no. 

2-47-cl-3,i  „■, 

^Contract  AF  33(61b)oq05.  Proj.  1368, 
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Unc  lassif led  report 


DESCRIPTORS:   •Beryllium,  Structures,  Mechani- 
cal properties,  Stresses,  Design.  Data. 
Korying,  Extrusion,  Sheets,  Buckling,  Metal 
joints.  Manufacturing  methods.  Machining. 
Lathes.  Rolling  mills.  Drilling  machines. 
Beams, 'box  beams.  Cylindrical  bodies. 

Studies  were  made  to  investigate  the  design 
capabilities  of  berylUura  as  a  structural  mate- 
rial and  to  derive  and  develop  structural  design 
curves  and  related  data  for  efficient  structural 


The  metal  berylliua  is 


e  I 

design  with  beryl liura. 
believed  to  have  high  potential  for  aerospace 
structures,  but  is  not  extensively  considered  in 
design  applications  because  of  uncertainties  as 
to  the  proper  design  procedures.   This  report 
presents  inforniation  based  on  studies  and  tests 
which  clearly  shows  that  berylliua  now  aay  be  de- 
signed with  confidence  into  many  types  of  load- 
carrying  structures,  using  well-known  aethods  of 
structural  analysis  and  appropriate  margins  ol 
safety    The  resulting  berylliua  s t ruct ures  are 
shown'io  be  considerably  lighter  than  identical 
structures  fabricated  from  other  metals,  and 
these  structures  are  attainable  wi th  cur  rent  1 y 
available  beryllium  mill  products.   (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Coaaand. 

Wright-Patterson  Air  Force  Base.  Ohio. 

INTERNAL  FRICTION  OF  TUNGSTEN. 

Aleksandrov.  22  Oct  62.  6p.  incl.  i  Uus, 
iTrans.  no.  FTD-TT-62-1 31 9  froa  Fizika 
i  Metal lovedeniye  13.  4:PP.  636-639. 
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DESCRIPTORS:  'Airport  radar 
•Air  traffic  control  systems, 
controlled  approach  radar.  Aircraft 
Detection,  Plan  position  indicators 
Radar  equipment. 


Costs, 
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'•in  service  improvement''  of 


ITS  Approach  and  Departure  Control  service, 
-..port  contains  cost  data  on  the  estabUsh- 
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requirement 
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ment,  maintenance  and  operation  of  the  ASK  ^ 
radar  svstem.   The  information  is  broken  out 
hs  maior  equipment  components.   Photographs  of 
the  equipment  and  functional  descriptions  are 
also  presented.    .Author^ 
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AC-291  130      DIt.   19.  12 
(7ISTA/SCB)  OTS  prict  $2.60 

Lab«raterl«i  for  Rasaarck  aad  DevelopaaBt, 
rraaklla  lait..  Pk 1  1  ada  1  pk la .  Pa. 
STUDY  or  CLECTtOKACNETIC  TECHNIQUES  FOR  SPACE 
NAVIGATION. 

Qaartarl/  pregraii  rapi.  no.  '',  '  b    Aug-'')  Nov  ' 
br  >.  G.  Fraaklia  aid  R.  H.  Fteld.    '^  Nov  t2, 
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DESCRIPTORS:   'Spaca  navigation,  •Ccletilal 
aaTigatloa,  Stan,  Spac  t  rog  r  aph  1  c  caaerai, 
Spae t ragr apk 1 c  aaalyili.  Sun,  Teleicopei, 
lattraaaatatioa,  Elactroaagnatlc  laavai, 
Callbratiaa,  Spaca  fllgkt. 

Tba  itallar  ipactrograpk  aai  aiieabled  and 
allgaad.   A  brief  daicription  of  chp  Becliinicai 
coaitructloa  and  of  tha  alignaent  procedure!  11 
glvaa.   Flgurai  illuitrate  the  varioui  parts  of 
tka  iaitruaant.    Autkor 
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raactloRS,  Radiation  Instruments.  Diffusion, 
Ckealcal  allllng.  Solid  state  physics. 
Radlatloa  effects. 
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dtvlcas  ravaalad  several  unexpected  effe>:ts 
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used  for  velocity  selection 
and  bv  Substituting  a  short 
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•  ash. ng  ton  i.    .it,   louis   Mo. 

"iS'^WSi   ^     AHsOHPriUN  ()(•  (.AMMA-KA^S  IN  NORMAL  AND 

s:  PKK(  i.iNu:  (  r ;  Ni,  tin 

tv  M   lagub  and  1    Hohenemser.    1962.  i^p.   illus. 
tables   '■  r'i's 
(  on  t  ra  r  t  Af  ^9^  fc33,84;j, 

Un  classified  report 

DESCKlPToKs:    •  w  ^  ,  ,j  n  a  n  r  e  absorption,  •Tin, 
•Superconductors    Isotopes   i.,aaaia  rays, 
Phonons    Photons   Deuteron  bombardaent. 

A  study  of  the  resonant  absorption  of  the  2<.8 
Ke'.   jamma-rays  in  Sn-'  '  ■  was  made  betaeen  ^"< 
-ii'l       ^  by  using  the  Sb-'''  k-capture  parent. 
The  source  Has  prepared  by  bombarding  natural 
Sn  aith     Me^  deuterons  in  a  cyclotron,  and  aas 
thick  enough  to  absorb  resonantly  a  large  portion 
of  the  recoilless  photons  emitted.   By  studying 
the  self -absorption  in  this  source  betaeen  .'''^^ 
and  -:  K  and  taking  into  account  the  contribu- 
tions to  the  intensity  due  to  resonant  scatter- 
ing  an  average  value  of  the  Debye  teaperature, 
theta   aas  derived    In  order  to  see  if  the 
phonon  spectrum  undergoes  a  change  in  passing 
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.d    ..1-    of    UO    K    for    ihata.     It    .as    coacludad 
!   tk.    cka.ga    i«    ihata    bet.aen    the    t.o    phases 
,ld   .01    b«    -ore    th.a    0.-6    K.       '.Author, 
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»   battery-operated    portable    coablaatlon    raia- 

..  -dosiaeter    aas    developed    ahlch    al  1  1    a.asure 
!.».    radiation    rate    fro.    0-1000    r/hr    In    three 
"i.a.r    decade    ranges.       SI au It aneous 1 y .     I  he 
litegrated    dose    aay    be    read    froa    a    digital    dis- 
play  .hose    range    is    0-999.9    r.       The    least    count 

,     te    digital    register    is    0.1    r.       The    rata    aay 
\\  read    «?th    •"    accuracy    of     less    than    .10    percent 
DH.een   -^      and    *':    C         The    Integrated    dose    froa 
.  0-      isotope    may    be    read    to    C.I     r    or     .10    percent. 
.hichever    is    greater,     from   - kC    to    +5C    C  Bal- 

•..ry  life,  using  tao  C  size  n  1  c  k  e  1- c  adai  u  i 
chirgeable  cells  is  in  excess  of  LO  hr  per 
lirge         Package    aeight,     including    battery, 

(ss    than  lb,     and    size     i  s    i.    by    4    by 

♦  ill  hor  . 
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T  ISTP,  JW       UTS    pr  ice    $1  "*  .  50 

v.:>,r    D-f-ns.    Lab..     Army    Chemical    Center.     Md. 
rj    acATHLH     D^C(INTAM1NATI0N     STUDY     -     Met  UY      11. 

D^'j^s^ph't-'  «alon,.y,  John  L.  Meredith  and  others. 

j.ly  ...  1 -.p.   incl.  illus.  tables.  '  refs. 

S^pt.     ni.     NDL-TH--: 

Unci  ass  i  f  led     report 

Otb(  NIPTOiiS:        •D''Contaniina  t  ion  ,     •Loa    tem- 
3-ralure    research,    'liaatlc     factors,     Ra- 
diation   effects.     Simulation,     Surfaces. 

ixpHrnnnls    *ere     conducted     to    collate    data 
PTiinpnt    to    radiological    decontamination    under 
c:ld-«ealh-r    conditions.       A    series    of    fallout 
dpconlaminat ion    tests    aas    conducted     in    the    tea- 
Pfraiure    range    of    -1        to    ♦3?    F    »t    Camp    McCoy. 
lisconsin,     on    appropriate    ainter    surfaces    using 
iJintenance,     s n ow- r emov a  1 .     and    fire-fighting 
rquipaent.       Folloalng    this,     a    contingent    of    2^ 
troops    decontaminated    a     ^    1/2-acre    living    quarters 
coaplex    as    a    logistic    exercise.       Tests    .ere    also 
conducted    on    the    migration    of    fallout    deposited 
n    ice    and    snoa.     and    the    shielding    effects    of     ice 
•nd    snow    cover.       Proper    aeather    conditions    aere 
experienced    at    the    test    site    and    the    folio. Ing 
findings    were    made:        (1;       Decontamination    of 
•■srd    surfaces    by     sweeping    and    hosing    under    cold 
•'ather    conditions    were    of    comparable    effectlve- 
1-55    to    temperate    weathi'r    conditions.     (2)     De- 
contamination   of    snow    required    removal    by    plow- 
-ng.    grading,     scraping,     or    hosing.        Packed    snoa 
could    also    be    swept    effectively.        i3)     Hoofs    were 
best    decontaminated    by    sweeping    with    brooms.       The 
»«»    of    fire    hoses    i«as    of    marginal     effectiveness. 
A    3    1/2- acre    living    quarters    complex    can    be 
"I'contaainated    P0$    by    a    2i;-man    team    which    would 
receive    less    than    a    5    r    dose    after    a    tao-week 


«aitlag   period    ander   the    falloat    coadltioMi    of 
2000    r/hr    at    H+1 .       (5)    Mlgratioa    of    falloat    ia 
lee    aad    lao.   .at    rettricted    to   a      fe.    Inchei 
vertically    had    •    fe.    feet    horizontally    under 
the    weather    coad 1 1  loni ' exper lenced    at    the    site. 
(Author) 
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N>«>1    Research    Lab.,    Nashington,    D.    C. 
JnTERCALIBrItION    of    SOME    SYSTEMS    EMPLOYED    IN 
ISInoJilc    FISSION    PRODUCTS    IN   THE    ATMOSPHERE. 

Inter ia   rept . ,  .       „  i, 

by    L      B.    Lockhart.    Jr.    and   R.    L.    Patterson.    Jr. 
13    Nov    62,    23p.     incl.     illus.    tables.    5    refs. 

(NHL  rept.  no.  5850)  ,.  , 

Unclassified  report 

DESCRIPTORS:   •Fission  products,  •Radioactive 
fall-out.  Calibration.  Monitors. 

A  study  .as  aade  of  soae  of  the  sysieas  involved 
in  aeasuring  the  concentrations  of  fission 
products  in  the  air  at  ground  level  and  a 
direct  coaparison  aade  of  radioactivity  results 
reported  froa  each  of  the  systeas  on  replicate 
saaples  aade  at  the  saae  t i ae  and  Pl««  «**''" 
extended  period.   Soae  infor-ation  <>"  ^;*/'l^'«- 
tion  characteristics  of  the  various  filter  aedia 
is  also  included.   The  exper iaent a  1 1 y  deterained 
relative  radioactivity  concentrations  of  identi- 
cal air  saaples  froa  which  i nt er con ver $ i on 
factors  can  be  derived  for  directly  coaparing  any 
of  the  systeas  with  another  are  as  folio. s: 
NRL  air  aonitor.  1.00;  U.S.  Public  Health  Service 
Radiation  Surveillance  Net.ork,  1.17;  Canadian 
Air  Monitoring  Net.ork.  1.82;  NRL  80lh  Meridian 
Network.  2.07.   These  ratios  are  based  on  the 
saapling  of  a  known  voluae  of  air;  there  is 
presently  soae  degree  of  uncertainty  as  to  the 
actual  voluae  of  air  saapled  at  the  various 
field  sites  of  the  three  operating  networks. 
(Author  ) 
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(TISTP/MH)  OTS  price  |1 . 1 0 

AN^APPROxSiiT^O:  '^PROBLEMS  OF  WAVE  PROPAGATION 

IN  COMPLEX  VISCOELASTIC  MEDIA.         „  ,  ao 

by  W   R.  SpiUers  and  H.  H.  Bleich.   Oct  62. 

6p.  illus.  5  refs.   (Technical  rept.  r 

Rept.  no.  CU  2-62) 

(Contract  Nonr-26634.  ProJ.  NR  06^-^17) 

Unclassified  report 
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DESCRIPTORS:   •Elasticity,  •Viscosity,  "Solids, 
•Nave  transaission,  "Rods.  Nuaerical  aethods 
and  procedures.  Integral  transforms.  Functions. 
Curve  fitting. 

An  exponential  interpolation  was  proposed  as  an 
approximation  in  viscoelastic  wave  P'oP^a'^;""  ^ 
probleas  (Tech.  rept.  10.  CV-2-60  ONR-266;  Mitre 
Corp.,  REP-SR-22).   The  above  papers  were 
Halted  to  the  consideration  of  materials  having 
only  one  typical  time  constant  like  the  standard 
solid    The  idea  of  this  exponential  interpola- 
tion is  extended  to  materials  which  have  a  aore 
coaplex  response,  containing  two  or  aore  tiae 
constants.   (Author) 
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of  the  presence  of  at  least  two  levels  in  the 
vicinity  of  1.-  MeV  in  the  level  scheme  of  Inl., 
Author 
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General  Electric  Co..  Schenectady,  N.  Y. 
HIGH-ENERGY  MCLEAR  PHYSICS  RESEARCH  PROGRAM. 
Kinalrept.,  o. 

by  W.  B.  Jones.   Jan  (.:,  7p.  U  refs.    Rept. 

ec - K I.- -•..''  e; 

(Contract  N7onr-332Gl) 

Unclassified  report 

DESCRIPTORS:   "S vnch ro t ron s ,  •Betatrons, 
•Nuclear  reactions,  •Collimators,  •Cerenkov 
radiation. 


de- 


nergy  physics  was  carried  out  in  connection  with 


A  30C-Mev  nonferroraagnet ic  synchrotron  was 
veloped,  and  a  program  of  research  in  high- 
r,hv.!irs  was  carried  out  in  connec""- 

GE 


the  ■:  -Mev  synchrotron  and 
bet  at  ron.  These  activities 
i,  A  u  I  h  o  r  , 


the  iC:-Mev 

are  reviewed  briefly. 
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General  Electric  Co.,  Santa  Barbara,  Calif. 
A  •  CODE  FOR  THE  CALCULATION  OF  ELECTRO- 
MAGNETIC BLACKOL-T  FOLLOWING  A  HIGH  ALTITI.DE 
NICLEAR  DETONATION, 

t,v  P   C.   Fischer,  R.  W.  Hendrick,  Jr.  and  R.  H. 
Christian.   .  •  Dec  '",   '<?■  mcl.   illus.  tables. 
,R,pt   no.  RM  •  :  TMP-  •• 
(Contract  DA  ..  --'^^   -XZ-  -P, 


Unclassified  report 

'Nuclear  explosions,  'Electro- 
Ionosphere,  ^Electrons,  •Radio 
interference,  'Programming,  'Digital  computers, 
altitude.  Absorption,  Density. 


DESCRIPTORS: 
magnetic  waves 


for 
hi  stories. 


High 

This  program  computes  the  electron  concentration 
and  resulting  electromagnetic  absorption,  as 
functions  of  lime,  altitude,  and  range 
specified  detonation  and  debris 
computation  includes  initial  ionization  due 
x-ravs   gamma  rays,  neutrons  and  debris,  as 
as  delaved  ionization  due  to  the  continuing 
b.ta  and  gamma  radiation  from  ^  ►'^  /^^ ''^  ^^  • 
computes  the  transient 


The 
to 
we  I  1 


recombination  a 


nd 


It 
quasi- 


..ouilibrium  solutions  for  electron  concentration 
arid  the  incremental  E.  M.  wave  absorption  ^deci- 
t  the  required  altitudes  for 


be  1  s 

up  to 


k  1  1  orae  t  e  r   a  1 
three  specified  E.  M.  wave  frequencies. 
From  these,  the  altitudes  of  specific  electron 
concentration  contours  are  interpolated  and  the 
way  vertical  absorption  is  obtained  by 

V  Author) 


0  n  e- 
trapezoidal 


nlegral ion. 
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Division  21  -  NUCLEAR  PROPULSION 
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AD-^'JI     15''  Dl».        2" 

(TISTP/WH)       OTS     price    J'  .  10 

C«llforiili     '..     B»r«»',  ■•» 

No     title 
finil     rept.,     '     Jjly    -0-30    Sep    62. 
by     R       R.     Brown  .        <t  > »     '  r  ,     '  p  . 

I  OB  I  ric  t    AK    ,^  .  fjj  •>    *  '  ■ 

AFOSR-^V^J  L'nr  :  a  I  5  1  f  1  »<i     r-p)rt 

OtSCRIPTORS:        •  A  t  bo  »  p  ?ir  r  l  c     loundlnj        •Ajr^ri', 
•Cof«lc     r«ys,      •Protjni,      •tl'-ctron     oonbtrdn'nl, 

8*1 1 OOR ( . 

Acti*ltli»i     were     directed     towlrd     --xplirinj     r*dli- 
tlon     effectj    at     balloin     altitudes     in     in^    ajr^ra: 
lone.        Thli     location     off-rs     the    best      jppirtjnit* 
for     oblildlng     l(ifor«itl5n     on     partlcl-*     njnibardifni 
of     ine     •t«oiphere     r'ljllln'j     froii     solar     activit. 
Thus,      solir    proton     eyi-nts     as     weil     as     --l-ctrjn 
events     associated    nith     in-*     aurira     and     ■ajn-'tlc 
distiirbatices     are     often     fojnd      in     tils     r-jiJi. 
A  li  t  n  0  r 
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Sandia    Lab.,     Albuquerjje, 
SLBHAKY    Of     SHEHKOOU    ACTIVITItS 
by     Daniel     J.      Myers.  4jj     -<: 

illus.        Kept.     no.     'iP-'- 


•  e, 


1 1  •  p.      t  nc  I  . 


Ln 


j  s  I  1 


•1 


DESCHIPTOHS:        'Th  e  r  lao  n  j     :  ^  i  r     r -^  a  r  ;  i  . 
•DeuterliiB,     •Tritium,      •*agneti'     pin> 
•Plasna    physics,     '^lagne'.  uhydrjidv-,  an) 
•Hagnetlc     fields,     'Hiyh     lenper^tjre 
•Ions. 


•  p    T  •. 


ri-s'iirch, 


SHtKKOOD  IS  the  col^  name  a  p  p  .  i  ■•  1  -o  : 
designed  to  obtain  rontroli-'d  thernonj 
reactions.  The  goai  of  the  pro^e'-t  is 
an  econo«icaily  feasible  power  rea'tir 
either  a  deuteriuB— deutertun  U-'J  or 
leriua-trltiun  ,D-T  rea'tion  an]  apa 
regenerating  as  auch  triiiun  as  it  con 
The  laaediate  goa.  at  the  various  ,abo 
15  to  produce  an  experimental  devire  w 
prove  the  feasibility  of  ij-h  a  reacto 
to  obtain  a  contrulled  theraonu clear  r 
whic."!  the  energy  output  is  jr'-aler  tha 
energy  expended  in  initiating  and  ™ain 
the  reaction.     Author) 
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Florida  I,  .,  Gainesville. 
THE  NUCLEAR  PHOPEHTIE^   >   KiltSI'N 
Quarterly  technical  prijrejs  rept,  no.   '', 
■i    June-'i  Sep  '^. 

by  R   A,   karaa,  T   K   P<ir«insi>n  jni)  M.   ^ 
Panczyk.    ■^  Sep  '.,    'p.   illus.   -  r»f$. 
Contract  NUa  »/  OC— (jG21-c; 

Unclassified  report 

DESCHIPTOHS:         •Hlienlun.      •  «  a  d  i  o  a  c  >.  i  v  e     isotipes 
•Radioactive    decjy.     *'.  jc.ear     shei:     node.s, 
Neutron     cross     sections,     "luc.ear     •*n>'rjv      I'v-ls 
Nuclear     spins.     i>jaaa     ray     spetrosc,py,      satnnii 
spectroscopy,      i/uld. 


rays.  Beta  ra. 


A  coaplete  decay  scheae  of  He-''^.,  and  Ke-"^., 
.excited  state    based  on  the  collective  r»ode;  i  \ 
proposed.    Based  on  that  scheae  the  Ke--^ 
,n,l?n   Re-'3v,  cross  section  reported  in  the  ^jr'-- 
vloui  report  was  r» calculated  to  be   .•'   t 
barns.   Furtheraore,  the  cross  section  for  the 
Re-'?-   n.^n   Ke-''..   e«rit»,j  state   r-'action 


76 


■IS  lound  to  be 
•  crisj  sei-tion 
.•t»l  to   be 


^  .  ''  ?     «  '1...  barns.   The  Ke  vn,p 
for   ...    Hev  neutrons  was  calcu- 
ai.iiliarns.   This  value  li  not 


e«a-;  5ut   It  seras  lo  ije  about  the  right  order  of 
■  agnitu'l'-.    Possible  exiiied  states  of  Au-We 

•  er'    a.a.at'-'J  ,!■  usinj  the  shell  aodel. 
V  Au  t  h  0  r ; 
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Tech  . 


UPOSpil     ON     ADHNi    KI)     PHUPIISION     CONCEPTS 
1)     H^      INITH)     ^TATKS     AIK     KOKlh     OKMCE     OF 
K      RI-SMRIH     AND     THI-     GENtRAl      hItCTHIC 
K    :  i,HT     PHDCi  I  M  ON     1)  I  V  I  S  I  ON     C  I  NCI  NNATI  . 
roHhK     .-..        ■   "  .  .      CAsEOl  S    COKe     REACTORS, 
■eghreblian    and     Henry     J.     Stuapf. 
I  n '   1  .      1  ;  1  u  5 .      tables. 

ncltsilfied  report 


OFsiMIPr.iWs:        'Nu.lear     power     plants        •Nuclear 
propulsion.     Theory,     Heat     exchangers.     Design, 
Katheaa'ical     analysis        Keactor     fuels,     Gaiei. 
Plasaa     physics        Thrust       Specific     lapulie. 
Spacf     ■   .  t  jt\  ■        Mfectiveness       Design       Heating 
R  o  c  X  ^  '      motors        ^  y  tn  p  o  s  i  ^  . 

Th-     l-isibiliiv     of     gaseous     core     reactors    as 
«,'ced     \  i,     spacr     f.ight     IS     discussed.        As    a     can- 
d:di'»     :  .)     propel      future     jeneration     rockets,     the 
J  1  5  •■  o  J  s  -  :  J  e  ;     r  e  ^  r  I  ,,  r     promises     to     o  u  t  -  p  e  r  f  o  r  a 
sj.id     fuel     propulsion     by    a     factor     of     two    or 
t  h  r  •"• . 
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Kiddletown.     Cona. 


Hi-  1.    rept  , 


Hay^'inJ     Engineering     Idt'  Inf 

AK  H-  -,Ar  E      ,j1   .  I      t-         X  H-      - 

Progress     r  e  ^,  t         for      '         -sep-  Njv     ■ 

Civ'    hir.es     Nicoll  '         Nov      ■■,      ..p. 

■  0  .  5  '  ??  -  1  t ,' 

(CoBlraci  DA  1 9-020-50 i -CRD- 52^3) 

nrlassified  report 

Dl-MK'.rTOH^:    •Araing  devices,  'Safety  devices. 
Pr  .  Suction.   Manufacturing  methods.  Tests, 
Sjile.l  iissiles,   Kockets 
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Aherleen  Provinj  i.rounil,   M-l. 

Oh^tHT     -)lllilh«     KN  V  I  Hi  NMt-  NT  Al      ThST     '^     FIZE     SETTER. 

L  N  I  V  K  K  S  A  ,  \  M      ■  h 

Le  t  t  e  r     rept.      n  n . 

20     Nov     >j..  .      -ip.      incl.      i;;us.      table. 

i   ncl^sslfied     report 

()t->iHlPTH-s:        'Huie     setters,      'Tiae     delay 
fuies.      ri'jhtlng     svsteas.     Temperature,     Huald- 
i'»        Tests,     Re     i<bi,ity.     Desert     tests. 
Projetl le      fuies. 

The     universal     fuze     setter,     XII'''E'     Is     a    T    wrench 
tvpe     levie     for     setting     aechanicsl      tiae     and    VT 
fuzes  It      IS      -onslfere^l     universa.      in     that     the 


interchangeable 
ike  setter  wi  th 
f.ie    setter    c  on t 

50«ered  by  t"o  s 
igM  batteries. 
iMlde  one  hand  1 
,j^tl  1  Mual  nat 
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.ipoied    to    des  e  r 
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■nij    period    the 
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•.taper  at  u  r  e    of 
i.rfice    teaperat 
j»»t  lior  ) 
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sockets  perait  the  use  of 
oui  types  of  fuies.   The 

two  laa 11  light  bulbs 
ard  size  '-1/2  volt  flash 
e  batteries  are  asseabled 

the  fuze  setter.   The  two 
hrough  a  red  filter,  the 
f  the  fuze.   Therefore,  fuze 

at  night  and  under  other 
ss.   The  fuze  setter  aas 
aaer  en v i r onaen t a  1  condt- 

n  August  1  46.^: .   During 
ent  air  teaperature  eiceeded 
iS<l  days,  a  aaxiaua  aabient 

was  recorded,  and  a  aaxiaua 
of  1  "^6.  1  F  was  recorded  . 


i;,.,J-  a'2 
-;ST«  RD   OTS 
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'.noil    I  Crbana. 

,   N    T! Bt     ON    A    M  tXIBLE    CRADLE. 
.  iril    technical     rept.     on    Artillery    Carriage 
Imiiici    Study, 

J,    I       r      fret  we  11.       Sepf2.     "■'p.     incl.     illus. 
'   ind    AM    rept  .     no .     ^^  ' 

onlract    DA     ■• -^  2  :--:«- O.^D  -  ^ '.'  .     Proj.     '  «  0  1 - 

I nc la  s  s  1  f 1 ed     report 

Itb'  K  1 PTORS:        'Gun    barrel    attachaents,     •Gun 
barrels       •Recoil     aechanijas,     Matheaatical 

j  n  I  1  y  i  1  s . 

;i    analysis     is     presented    of     the    aotion    of    a 
■pxible    cradle    on    which    the    recoiling    parts 
i:,p    supported    bv     flexible    clips    attached    lo    the 

Ti  i'.f .       The    action    of     the    gun    tube     is    assuaed 
•:    be    prescribed.        The    cradle     is     represented    by 
J    juifora    beam    which     is    supported    by    a     pin    sup- 
;:rt    and    a    rotational     spring    at    one    end    and    a 

ifar    spring    at     an     interior    point.        The     re- 
coiling   parts,     assumed    to    be    rigid    mass,     are 
s»pported    on     two     linear     springs    which    are     fixed 
to    the    cradle.        A     pair    of    coupled     integral     equa- 
tions   are    obtained    which    define    the    motion    of 
•»'    reroiling    parts    and    a     nuaerical     technique     is 
:f.f:oped    for    their     solution.  Author 
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TISTW    RD'     liTS    price    | ."  .  tiO 


3ii  reau    of     Mint 


■tPthvt: 

,  J  d  r  t  "  r 
'-  <    k  a  r  I 

• r  an  n    ' 

■  S  t   .  »  5  , 


u(  IT^  I 
.>  r  .•  p  t  . 
H  .  H  f  c  K 
1,1  (so  n 
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,     Pittsburgh.     Pa. 

MI'A(  T     HHEMiMKNA. 

,  June-'     Aug     •■. 

-■r.     Hichard     W.      Hiatson,      and 

•     Nov     '..      -p.      incl.      lllus 

I n  r  1  a  s  s  1  f 1 e  d     report 


iJthi  K  1  PTi'Ks  :  •!!  y  pe  rvp  1  nc  1  t  y  projectiles, 
Aaitunilinn  Ira^jmi-nts,  Spallation.  Statis- 
tic a  ,  d  1  s  t  r  1  Imj  t  1  o  n  s  ,  T  '■  r  m  1  n  a  1  ballistics, 
f" '■'''*  t  r  d  t  1  o  n  . 

•'"in  I''.'  Iinits  of  scale  sizes  tested,  the 
.-a.tatiyf  fenturi's  of  the  population  dlstribu- 
'■  1  ar,i  u  f  tt-e  distribution  of  spall  mass  are 
"  :    a  .  t  e  r  e  d  i,  h  >•  n  the  projectile  is  scaled;  the 
'-f  entaj'-  uf  the  total  number  or  total  mass  of 
sf*-.  particlHs  found  in  a  jiven  element  of  space 
6«  h .  1  n  >  h  •■  t  ,1  r  J  -■  t   15  independent  of  the  p  r  o  j  e  f  - 
size.    In  a  given  spall  system,  the 

s  h.iving  higher  penetration  capa- 

'  r^'t  appear  to  tie  distributed  differ- 
l  h  .■  a  J  ij  r  I-  J  a  t  e  group.   Scaling  of  the 
app.-ars  to  affect  the  spall  systems 
1  tdrjets  in  the  following  manner: 

r  of  target  spall  particles  is  pro- 
Ihf  s>|uare  of  the  projectile  scale 
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size;  (b)  the  nuaber  of  projectile  particles  i« 
proportional  to  the  cube  of  the  scale  size;  and 
(c)  the  nass  of  both  the  target  spall  and  pro- 
jectile particles  is  proportional  to  the  cube  of 
the  projectile  scale  size.   (Author) 

AD-29G  261     Div.   22 
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Hagnavox  Co.,  Urbana,  111. 

SOLID-STATE  AHM  SAKE  DEVICE. 

■onlhly  progress  rept.  no.  9.  1  Sep-1  Oct  62, 

by  L.  »f.  dicketls.   1  Oct  62.  4p. 

(Contract  DA  1  1-022-ORD--;048) 

Unclassified  report 

DESCRIPTORS:   •Arming  devices,  "Safety 
devices,  Solid  state  physics.  Guided  missile 
warheads.  Switching  circuits.  Test  methods. 
Trigger  circuits.  Temperature,  Humidity, 
Acceleration,  Vibration,  Guided  missiles 
(Tactical) . 
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Aerojet-General  Corp.,  Downey,  Calif. 
PULSE-SENSITIVE  ELECTROEXPLOSI VE  DEVICES. 
Monthly  progress  rept.  no.  J,    for  Oct  fc2, 
by  H.M.  Kenworthy.  27  Nov  b2. 

no.  Ot8^^-Cl  (04)MP) 
.Contract  N178-8107) 


fc  ref s  .  (Rept . 


Unclassified  report 

DESCRIPTORS:   •Metal  films,  •Electric  bridges. 
Thin  films.  Beryllium  compounds.  Oxides,  Infra- 
red radiation.  Toxicity,  Heat  transfer, 
Tempe  r a t  u  re. 

The  behavior  of  a  metallic  film  when  it  is  elec- 
trically heated  and  is  in  physical  contact  with 
a  heat  sink  was  investigated.   The  variable 
parameters  in  the  manufacturing  process  for  ap- 
plying a  bridge-heating  element  to  a  ceramic 
surface  are  considered.   A  generalized  description 
of  temperature  measurement  is  presented.   The 
toxicity  of  beryllia  films  is  also  discussed. 
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OTS  price  $^.6C 


Westinghouse  Air  Brake  Co..  Wilmerding,  P«- 
FABRICATE  AND  DELIVER  STOChS,  FORE-ENDS,  PRODUC- 
TION TOOLING  AND  REPORTS  FOR  M-" i  LAUNCHER. 
Final  rept.  1-  Jan-K  Dec  t.:, 

by  h.W.  Stevens  and  C.G.  Hoge.  1-;  Dec  62,  ^1p. 
incl.  lllus. 
.Contract  DA  ^t:-:  1..-0RD-  -t  C  ' ) 

Unc  lassi  f ied  report 

DESCRIPTORS:   *Grenades,  •Launching,  Glass 
textiles.  Reinforcing  materials.  Expanded 
plastics.  Foams,  Urethanes,  Polymers,  Esters. 
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White  Sands  Missile  Hange,  N.  Mex. 
AUTOMATIC  ROCKET  IMPACT  PREDICTOR  2. 

Elmer  J.  Trawle  and  Henry  Rachele.   Nov  b2, 

refs.    Kept.  no.  SELWS-M-1A) 
Unclassified  report 


tiy 

Sp- 


inel, illus. 


DESCRIPTORS:   "Sounding  rockets,  •Rocket  tra- 
jectories, "Impact  computers.  Meteorological 
instruments.  Wind-direction  indicators.  Rocket 
flight.  Mathematical  prediction.  Rockets, 
Automatic,  Position  finding.  Terminal 
bal  li  sties. 

The  Automatic  Rocket  Impact  Predictor  2  (ARIP  Z) 
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■  a*  deitgned  to  Improve  t  h  »•  cip»bl 
prediction  for  unjjlded,  «jlllp:«"- 
iltltude  rocketi.  The  jyiten  li  s 
d<-»elop«enl  stige.  AKIH  -  •!..  jj 
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energy,  and  induced  currents,  and  the  methods  by 
which  these  hazards  cause  accidental  initiation 
are  covered.   General  safeguards  in  designing 
and  handling  EED's  for  improved  safety  are 
included.    ;  Author) 
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FIELD    TOURS    FOR    1961-1962. 
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tables,     2    refs.       (Special    rept.     no.     62-5} 
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Statistical  analysis,  Students,  Naval 
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se  of  this  study  was  to  assess  the  ef- 

ss  of  the  1961-1962  NROTC  Aviation  In- 
lon  Field  Tours  by  identifying  changes 
udents'  knowledge  about  and  attitudes 
val  aviation.   Coaparisons  with  previous 

U.S.  Naval  Acadeay  groups  also  were 
e  results  of  this  study  were  of  twofold 
nCe.   (1)   They  represent  a  favorable 
nt  of  the  AIFT  concept,  as  was  the  case 
us  studies,  and  (2)   they  reflect  a  gen- 
ease  in  the  prestige  of  naval  aviation 
ed  to  previous  years. 
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This  study  examines  the  performance  characteris- 
tics of  a  group  of  low-aptitude  airmen  who 
.nlTed  the  Air  Force  during  the  first  6  months 
of  l^5b  and  who  either  completed  successfully  a 
.,-year  enlistment  or  were  discharged  for  uii- 
suiiabllity  or  nonad van cenen t .   It  was  found 
that  a  brief  composite  of  aptitude  tests  and 
preservice  educational  level  differentiated  the 
succi'ssi'S  from  the  failures  quite  well.   When 
It  is  necessary  to  recruit  from  low-aptitude 
airmen,  the  additional  screening  would  select 
thosi'  most  likely  to  be  of  valy  to  the  Air 
Fore  I'.    (Author) 
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CONTRIBUTION  OF  EDUCATION  TO  THE  RATED  EFFECTIVE- 
NESS OF  OFFICERS  IN  SCIENTIFIC  AND  ENGINEERING 
ASSIGNMENTS, 

by  Chester  J.  Juiy.   Sep  t.^.  7p.  incl.  tables, 
^  refs.    .Kept.  no.  PRL  TDR  '.:-2Ci 

,Proj  .  '  -.-"w 

Unclassified  report 

DESCRIPTORS:   'Officer  personnel,  'Education. 
Scientific  personnel.  Engineering  personnel. 
Mathematical  prediction.  Effectiveness. 

Uala  on  a  sample  of  officers  in  scientific  and 
engineering  assignments  were  used  lo  evaluate  the 
role  of  selected  educational  variables  as  pre- 
dictors of  effectiveness  ratings.   Results, 
bas.'d  on  the  solution  of  a  series  of  multiple 
regression  problems  and  the  computation  of  mean 
effectiveness  scores  for  subgroups  of  officers 
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STABILIZATION  PROCESSING  WITH 

ACID,  AND  THIOIREA, 

by  Christopher  Lucas  and  Harvey  Modes 

lip.  incl.  illus.  table.  2    refs. 
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as    a    means    of    eliminating    the    conventional 
'!!hing    procedure.        The    rapid    processing    system 
*    rrentlv    employed    uses    an    Amidol     developer, 

TiodiuB    bisul f ite    stop    bath       and    a     thiourea 

..bi'iiat'O"    bath.        Difficulties     in    developer 
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orocesilng    temperature    of     "  F       were     investi- 
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'e, lilts    obtained    during    actual     operating    condi- 
^on^    are    described     and     evaluated.        Substitution 
^'    the    •iFD---     ssstem    eliminates     the     previous 
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Trie    successful     development     of     efficient     data- 
handling    procedures     in     lonnection     with     photo- 
._,,,,.,  r,,.     conputations     using     reseau     tvpe     photog- 
d     the     feasibility    of     handling 
i      resection     solutions     necessary 
prngr.irf     fnr     a     spare 
r  .'p  CI  r  t     develops     the 
procedure    for    cnrr.'ciing     the     significant     system- 
it  ic    errors     in     '.  h  •■     measured     c  o- o  r  d  i  n  ,i  t  e  s  ,     de- 
scribes    an     adjustment      for     ;ipplication     to     stabi- 
lized   aerial     photography,     and,      final  Iv,     develops 
the   method    for    c  a  1  c  .i  .  1 1  i  n  j    errors     in     t '^  e     ,id- 
justed    result  s.       Th  eo  r  ■• ;  i  c  ,i  ;     i  n  v  e  s  t  i  g  :)  t  i  o  n  s     indi- 
cate  that    an    accuracy    of     one     inot        standard 
error,    in    location    of    the    iirget     .i  i  r  c  r  .i  f  t     along 
each    axis    for    each    ten    thousand    le.-t    o 
ibove    the    control     is     ;ikeiv.        Author 
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dynamics  was  essentially  completed.   Environ- 
mental studies  include  the  most  recent  radiation 
data,  experimental  data  on  the  effects  of  radia- 
tion on  film  graininess  and  fogging,  and  a  study 
of  radiance  contrast  frrfra  satellite  altitude 
looking  through  a  Kayleigh  atmosphere.   (Author) 
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Re.|u  1  ri-ment  s  for  targets  to  be  used  in  experi- 
ments on  the  effects  of  natural  atmospheric 
turbulence  on  aerial  photography  are  analyzed, 
and  recommendations  are  made.   In  considering 
target  design  criteria,  a  description  or  model 
of  the  atmospheric  i n h omoge ne i t i e s  responsible 
for  image  degrading  effects  is  postulated.   Tar- 
get types  are  then  analyzed  with  respect  to  their 
suitability  for  defining  the  nature  of  the  res- 
ponsible atmospheric  regions,  considering  the 
conditions  of  lest  and  the  data  analysis  pro- 
cedur.'S  available.   Target  size  requirements  are 
derived  based  on  anticipated  levels  of  refraction 
effects,  variations  in  photographic  exposure,  the 
range  uf  image  scales  expected,  and  the  known 
imaging  characteristics  of  the  recording  camera. 
Since  the  number  and  size  of  targets  to  be  em- 
ployed IS  restricted,  target  priorities  are  dis- 
cussed, and  a  representative  layout  of  targets 
is  provided.    .Author, 


AU-..  -0  557      Ui  v. 
,T1STP  FR;  OTS  price  |l 


oO 


Scripia  Technica,  Inc.,  Washington,  D.  C. 
ISE  0^  POLARIZATION  LIGHT  FILTERS  IN  AERIAL 
PHOTOGRAPHIC  SEA  SURVEYS, 
b\  A.  H.  Kuzina,  N.  S.  Ramm,  and  I.  f. 
Semenchenko.    1 ^' • .  1'P-   incl,   illus.  table, 
•-'  refs.    .Trans,  no.  T-1-.:^,  Trans,  from  News 
of  Institutes  of  Higher  Learning  of  the  L'SSR 
Ministry  of  Specialized  Higher  and  Intermediate 
Education,  Geodesy  and  Aerial  Photographic 
Surveys  Section,  No.  ■^  :''  ■-  ''^  ,     1"  i 

Unclassified  report 

DESCRIPTORS:   'Polarizing  filters,  'Aerial 
photography.  Oceans,  Light,  Sun,  Reflection. 


Aer  1 
sea 
and 
s  t  r  u 
phot 
cons 
e  r  r  0 
t  he 
film 
t  h  e 
diss 
came 
t  he 
on  t 
0  ppo 
me  t  h 
t  h  e 
are 


al  photographic  surveys  of  the  s 
are  being  performed  to  invest  iga 
to  map  currents.  For  these  reas 
ggle  against  errors  or  curing  in 
ographic  surveys  of  seas  and  oce 
iderable  importance.  Among  such 
rs  IS  the  image  of  the  'sun  'spot 
mirror  reflection,  on  the  aerial 
,  of  the  sun  light  striking  the 
water,  and  the  sharp  increase  in 
ipation  within  the  objective  of 
ra,  resulting  from  the  intense  b 
sun  spot;  this  results  in  an  exc 
he  portion  of  the  aerial  phologr 
site  the  spot  image.  The  theory 
odology  for  reduction  of  these  e 
aid  of  polarized  light  filters  ( 
presented.    .Author) 
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The  PHOTOREK  II  Project,  a  itud*  of  photographic 
coatrait  reduction  ai  a  function  of  altitudr. 
■  avelehgth,  and  ae t eo ro 1 og i c a  1  conditions,   is 
dlicuiied.   The  source  of  photographic  contrast 
reduction  by  the  at ao sphere  and  a  survey  of  pre- 
vious efforts  in  this  area  are  presented.   The 
experiaental  plan  and  the  targets,  photoaeters, 
caaeras,  and  ae t eo ro 1 og 1 c a  1  equipaent  used  tn 
obtain  contrast  reduction  and  weather  data  are 
described.   The  processing  and  analysis  of  the 
data  are  presented  in  detail.   The  use  of 
scattering  theory  in  conjunction  with  neieoroloj- 
icai  factors  is  illustrated  and  the  results  ob- 
tained to  date  are  presented.   Conclusions  and 
r ec oaaend a t 1 o n s  for  future  improveaents  and  re- 
flneaenti  of  the  experiment  are  included. 
Author 
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40-. wC    20^  U IV.        25 

TISTP,'  J«:     "TS    pric    $  -.bO 

H^'l       H'Tanrk,     and     N.-wraan,      Inc.,     f  a  ml)  r  i  d  ij -•  , 

"rKATP'S    UAKPINC,    STIUILS.  | 

,  ;„dl     r--pt  .  ,      ''      .lune     '     -  '-     Mar     r,1  , 
5,    rd*ard     «.     h--rwin,      Jr.     and     Hichard     J. 
iff,,!  11  in.  ■     ;>'-p     t'-,  ,     f?.p.      incl.      lilus.      taM.'s. 

■       r'  f  s  ■  H'pt  ■     no-     852; 

t  ont  rar  t     Nn  h  s -'-'•'■> ' 

I'n  c  1  a  s  5  1  f  1  ed     r  •  p  'i  r  I 

Jr.bl  K  ;  PT  IKS  ;  •Damping,  •Vibration,  I*  a  v  f 
transnissicn,  Houndary  layr,  Vismsit), 
t.dsticlt>.     Velocity,      Lnergy,     Sh.«ar     stresses. 

Ti.    progress  IV  e-wave     experiments     don.'     so     far 
inclicat.'     that     the     method     appears     tn     be     a     valid 
-1^    f(.  r     .'valuating     vibration     damping     treatments, 
•.1.-    advantages     of     the     method     will     make     it     more 
i: trartive     in     c-rtain     cases     (higher    damping, 
slort'-r    wavi'len.jths,      etc.      ,     and     furth.-r     work 
isuiil    he     required     befor-'     such     a     test     could     be 
sprcifiid     for     routine     t«- sting.        ;  Author, 


to-.'-     :.-' 

T  :ST«,  HHW 


[)  1  V  .        -■  '^  .     ■ 

ilTS     price    $  '  . 


Washington,     D.     C , 


11(1  :     .<.'S'-are  1     l.ab  . 

THtH»it.Lt(  TH  I("  !T1  . 

Tuirteriv     status     r.'pt.      no. 

.,    J      M       Uavisson.      ,1  o  s  e  p  h     Past.rnak     and 

Vs.nbaun,.    'ct  '  .  .  ''      p.   incl.   lllus. 

VK',  ii.'iio  .   r  .-p  t  .   no.   ',  • '  1  , 

.«  co'iperation  with  Bureau  of  Ships, 


H.     B. 
tables. 


I' 


Unclassified     r ■ 


Wash  i  n  g- 
p  0  r  t 
rl 


Ut,bl  H;PTUHS:  •Thermoelectricity.  Pow. 
sappli.-s.  Thermal  conductivity.  Liquids, 
bolids.  Sulfides,  Selenides,  Tellurldes, 
b.'iirnductors.     Oxides,     Materials.  | 


■   i  t   I  f!  i 


jhus.-     hleclric    Corporation     has     partially 
!     troublesome     cracking     in     thermocouples     of 
..T'      '.'T-    hy     th.'     additi.in     of     approximately     j  CJ 
:   .i.T    .,        r,..n.-ra;     Atonic     division     of     General 
u.nJBics    (■  .1  rp- ra  t  1 ')n     found     that     barium    doping 
.ipr    iHci     th,'     I  h.-rno-' 1  ec  I  r  ic     performance     of    ceri- 
ji    sulfide.       (hrysler    Corporation,     in    their     in- 
vMiijation    of     compounds    of    high    atomic    weight 
'-frdctory     metals        Hf.     T«.     W.      Hf        with     IV    B(Ge,, 
»P    As,     Sb,     Hi., and     VI     H(.S.',     Te       elements,      found 
m;    these    ar.-    not    promising    as     thermoelectric 
"•..rials.       Similarly,     investigation    of    thorium 
J«3    aranluB    sulfides,     selenides,     and     tellurldes 
5?    -Ifctro-optical     Systems,     Inc.,     did    not    ajpear 
?r;iislBg.       Th.rraal      instability     has     thus     far 

laltpd    ■oTe.'    and    WTe.     alloys     to    ^OL     to     'iCO    C     al 
'i'«oit.       An     investigation    by     the    U.S.     Naval 
tiglneerlng    Kxperlment    Station     of     twenty    coaaer- 
ciil    o-type     lead     tellurldes     indicated     that     no 
■aprotemenl     in     material     efficiency     should     be     e x- 
P'cl..d    by    chiRglng     c  y  1  1  nd  r  i  c  a  1 -s  h  aped     elements 
iruocaied    conical     shapes.        (Author, 


•:iTK    (AM, 


Div.       r^ 

i.iTS     price     $1' 
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-ilia    Sarnoff     Research    (enter,      Princeton,     \ 

•^^tbTIGATIliN     UK    CAHHILH     INJtCTIDN 

t.-tCTHul.i:MINtSCtNCi-.. 

i'aiannual     scientific     rept.     no.     C,      IS     Jan- 

j  u  1  y    t  ^;  ^ 
-'    *      G.     Kischer,     W.     Konger,     and     A.     S.     Mason. 
Aug    '.,     1.     p        incl.      lllus.      tables,     ..,     refs. 
foilract    AK     19(60^)fl     IP,     ProJ.     s.f     f> 
*K"KL    c.^-5,fla)  I'nc  1  as  s  i  f  1  ed     report 


PHYSICS  -  Division  25 

UrSCHIPTUIlS:   •Luminescence,  'Luminescent 
mat. rials,  •Phosphors,  »Zinc  compounds,  "Single 
crystals.  Thin  films,  Horon,  Gallium  compounds. 
Phosphorus,  Part  icl.'s„  Hefract  IV  index. 
Phosphides,  Brightness,  Voltage,  Kield  emis- 
sion, M.'asurement  ,  Pho  I  o  rm  i  s  s  i  o  n  ,  Lff.-ctive- 
n.'ss!  hvaporat  ion,  I- 1  e  c  I  r  i  c  connectors,  Optics, 
Microscopy,  Scatl.'ring. 

A  summary  is  presented  of  the  work  on  ac  elec- 
troluminescence of  ZnS  powder.   Novel  basic  ob- 
servations and  new  measurements  on  el  lines  in 
powder  particles  are  described.   A  new  compre- 
hensive model  is  derived  and  compared  with  pre- 
vious models.   The  model  is  applied  to  all  known 
facts  of  powder  el  and  yields  many  new  insights. 
It  IS  shown  that  ac-el  is  caused  by  bipolar 
tunnel  injection.   A  description  is  given  of  the 
realization  of  dc  carrier  injection  electro- 
luminescence,  fonducling,  ph o I o 1 um i n escent  ZnSe 
crystals  grown  from  the  melt  under  Zn  pressure 
show  high  electron  mobilities  and  display  dc-el. 
Pure  ZnSe  and  ZnTe  starting  materials  have  been 
prepared  by  new  methods,  and  advances  in  zone 
purification  were  made.   Difficulties  were  en- 
countered in  Czochralski  pulling  of  these  ma- 
terials, but  approaches  were  found.   Flux-grown 
GaP  crystals  show  near-band-gap  radiation,  sub- 
limed crusts  bright  red  injection  el.   No 
miscibilily  between  GaP  and  BP  could  be  observed, 
and  BP  was  difficult  to  prepare  in  pure  form. 
ZnSe  was  r e c r y s t a  1 1 i zed  from  supersaturated  zinc 
flux.   ''Author^ 


AD-29C  21*^       Div.   2' 
Tl SIP  JW   OTS  price  t^ . ' C 

Thoapson  Raao  Wooldridge,  Inc.,  Cleveland,  Ohio. 
GAS  FILM  BOUNDARY  LAYER  STABILIZATION  FEASIBILITY 
DEMONSTRATION. 

Fi  na 1  rept.  ,  U  May  ei-'  '  Nov  62. 
■'  Nov  62,  iv.  incl.  illus.  9  refs.  [Rept.  no. 
E  R  -  '  :  "  C  , 
Contract  NOw  6'-C8A?-c, 

L'nclassified  report 

DESCRIPTORS:   •Boundary  layer,  •Laainar  bound- 
ary layer.  Gases.  Thin  films.  Surfaces,  Sta- 
bility, Feasibility  studies.  Drag,  Pressure. 


The  f ea  s  ibi 1 
ary  layer  on 
and  aainlain 
the  body  was 
deaonstrate 
to  uncover  p 
and  to  secur 
u 1 t  i  ma  t  e  dev 
vehicle.  A  1 
the  p  rob  1 eai 
the  a  ppa  rent 
aa  ke  the  f ea 
aea  n  s  of  red 
mended  .  howe 
warranted  to 
pressure  gra 
d  i  t  I  0  n  s  in  t 
stability,  t 
to  a  «o  r ka  bl 
encountered 


ily  of  stabilizing  the  laminar  bound- 
a  submerged  body  by  establishing 
ing  a  thin  gas  fila  on  the  surface  of 

investigated.   The  purpose  was  to 
the  existence  of  a  stable  gas  film, 
roblea  areas  unpredicted  by  analysis, 
e  preliminary  design  data  for  the 
elopment  of  a  low  drag  prototype 
though  a  stable  fila  was  obtained, 
encountered  in  e s t a b 1 i shaent  and 
extreae  sensitivity  of  the  film 
libilily  of  gas  filas  as  a  practical 
ucing  drag  doubtful.   Il  ii  recoa- 
ver,  that  future  work  in  this  area  it 

further  investigate  the  effects  of 
diem,  surface  tension,  initial  con- 
he  gas  and  water  and  disturbances  on 
he  clarification  of  which  may  lead 
e  design  eliainaiing  the  probleai 
in  this  study.   vAuthor 


AD-2^C  251      Div.   25 
(TISTP/GRW)  OTS  price  $2 . tC 

Frick  Chemical  Lab..  Princeton  L'.,  N.  J. 
INFRARED  EMISSION  STUDIES  OF  VIBRATIONAL 
HON  IN  SIMPLE  MOLECULES, 

by  Peter  Borrell.  22  Nov  62.  26p.  Incl. 
11  refs.    (Technical  rept.  no.  J) 
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PHYSICS  -  Division  25 


DESCRIPTOUS:        •Molecul.'i.      •Relixitlon     ■  l  b^  . 
•Infrired     rtdlttlon.     Shock     tubei,     (jUft, 
Dentlljr,      Energy,      Shock     aavet,     Deteitori. 
Ge  raan  i  ua. 

*  prellainary     lludr     of     infrired     ^biiiIot     f r > ■ 

•  hocli     heated     g»»ei     ais         irrl^d     lut  ,      uilnj     ■     j- 
doped     ger««niu»    dft'-'''or  r>i>-if     mriiiir'-^t-n'i 
gi»e     lower     liaiti     to     l  *\  ■■     traiii;  lori     profcanili' 
for     the     uptake     of     ylbri!lori»l     energ*     on        olli^ 
lion,      but     the     correri     vilu-'i     »  r  ■■     c.'rl  ainl*     no 
■  ore     thtn    double     thoie    quot-'d  Tn^     ytlu^i     ii 
the     vicinity     of     lOCC     K     tr^:         HC  I  ,      Jx  1  /  '  t/O  .  Ul.'^  ; 
HBr.     2  .  3x"  "  .0.000;    002X1'     .        xl/IOO.OOO;    tBd 
N^O    U1      .      "   .  -^x'/lOO.OOO.            Aj'lor 


*D-2<5C    30:  Dl».       25,     30.     -^ 

TISTP    JI)     0T5    price    $-!0.  'C 

Araour    Heseirch    Foundation,     Chi  r ago,      Ii:. 
PHOTOELASTIC     STRESS    ANAi-IilS    OK     A    HKt.!>b     Kt. 
VESSEL. 

final     rept.,     '     July    '■    -'"     Aug    -2, 

by    R.     L.     Ilarlno,     Jr.     and    «.     K       Klley.        ••;    No»    b2, 
'"p.     incl.     llluj. 
Contract     DA     •'-~^."--      •-OH0-'..-    ■ 

I.  ncl«isifle,1      r»p)r' 

DESCRIPTORS:        'Ph  o  t  oe  i  a  J  t  1  c     iiaterii.s. 
•Preijure     veije.i,     'Pipe     fitting,     >).,p     :  ^  ■,\  . 
Streiies,     Load     dljtri&jtlon,     tpox»     resins, 
Plaitlci,     Po  1  a r 1  I c 0 pe s .     H r * s s j r ' . 
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AO-2^0  JOb     D  Iv  .    .  '  ,  ■?.  20 
:tISTP/'«H,  OTS  price  |'  .  oO 

Coluabia  Radiation  Lab.,  New  tork. 

RESEARCH  INVESTIGATION  DIKtCThD  T'lWAHU 

THE  L'SEFUL  RANGE  >1K  TH  t  KLKC  T  HOMACN  hT  If 

Quarterly  progress  rept.  no.  11,  1o  Jun 

15  Sep  b2. 

by  R.  Novick,   IS  Sep  o-J ,  -'"p.  i  n  c ;  .  i; 

lablei,  refs. 

.Contract  DA  1m->:  i  *-s  c-'>'  >  ' 

flnclajslfi-.l  rep 
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'*»    elastic    c  r  i  t  1  c  ,1  1     shear     b  o  r  ^  1  i  n  j      ,  c  d  .1     .<  d  ^ 
Ifterained    for    clamped    aluminjm    p.im    ,s     curtaining 
mglf    central     tee     s  t  i  f  f  e  m  r  s  .        T  '  >      pa  ne  .  s     *e  r  e 
.If,;     in.     thick,  in.      long,      dnd  in        »i,le 

Between    claraped    edge    and     stiffenrr,        K  t- p  1  d  re  d  b  1  e 
Jluainum    stiffeners,     covfrin.j     d     rdnje     o!     tor- 
>ional    and    flexural     r  i  ij  i  d  i  t  \  ,     ^.re     js.d.        :he 
iliffener.s    were    bolted     to     the     permanent      base 
»«9le$    on    the    test     panels.        The     u  b  s -•  r  s  .•  d    rritiral 
"tresses     show     a     fair     c-.>rr  elation     -Aith     the     ,rili- 
cil    stres<;e<;     predicted     I'rora     the     solution     devel- 
oped   by     Irate     an,l     i.i.         The     test      values     were     on 
llle    average  T      le,        than     the     computed     values. 

Ik*       .  o  n  p  .3  r  a  !   1  s  .    1  y      :  i  ,j  h  t         stiffeners     having     p  r  o  - 
portiohs     similar     to     those     used     in     Naval     construc- 
lioti    prov.J>.     something     less     than     simple     support 
1 0    t  h  e     p  ,1  n  •■  ;  ;     r  0  171  p  1  .■  t  e     fixity     was     a  c  h  i  e  v  e  ,1     only 
« 1 1  h    very     h  e  a  V  V     tee     sections.         .Author 
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TRENGTH    OF    PLATING    PANELS 
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S    AS    A    FUNCTION    OK    APPLIED 
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DLSCIUPTOHS:    Beams,   Metal  plates,  Buckling, 
Shear  stresses.  Load  distribution.  Tests, 
Sheets,  Steel,  Aluminum.  Mathematical  analysis. 
Failure  ^Mechanics,. 

When  a  rectangular  plate  is  loaded  by  shear 
forces  along  the  two  long  edges  only,  equilibrium 
IS  usually  assured  by  the  development  of  high 
transverse  forces  at  each  corner.   As  a  result, 
the  ihear  forces  on  the  panel  centerline  requires- 
some  distance  from  the  ends  to  build  up,  and  at 
the  center  are  therefore  higher  than  the  nominal 
applied  shear  stress.    For  panels  whose  length 
is  live  times  the  width,  the  actual  center  of 
panel  shear  sliess  lias  been  ihoivn  by  iiruvious 
studies  of  perfectly  claraped  plates  to  be  .,  J 
above  the  nominal  value.   Tests  on  unstiffened 
panels  showed  the  center  of  panel  shear  stress 
to  be  as  much  as  ■  '     greater  than  the  nominal. 
It   is  shown  that  the  higher  center  of  panel 
shear  stress  results  from  a  slower  buildup  of 
shear  stress  at  the  ends  than  would  be  predicted 
from  previous  work.   This  reduction  in  rate  of 
buildup  IS  a  conse()uence  of  slip  between  the 
test  panel  and  test  frame  clamps.   The  ratio  of 
actual  to  nominal  shear  stress  is  shown  lo  be  a 
function  of  coefficient  of  friction  at  the 
clamped  faces,  clamping  stress,  applied  shear 
stress,  panel  aspect  ratio,  and  panel  width  and 
thickness     .Author, 
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OKNtKAl.  INSTABILITY  OK  (  1  K(  I  MP  EH  ENT  I  ALL"! 

^,TI^^tNt.u   sanuwuii   siillls   sibjecteu  to   imkohm 

LXTKKNAL  P HE SSI  HE. 
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resse  equation  for  the  buckling  of  rings 

radial  pressure  is  modified  to  predict  the 
al-instability  collapse  pressure  of  cellular 
ich  shells  under  hydrostatic  pressure.   The 
11 y  of  the  equation  is  demonstrated  by 
sion  experiments  with  carefully  designed 
lar  sandwich  shells,  the  general-instability 
pse  pressures  of  which  are  compared  with  the 
Is  obtained  by  the  modified  Bresse  equation, 
esulls  indicate  that  the  modified  equation 
CIS  the  general-instability  collapse  pres- 
of  cellular  sandwich  shells  within  -  per 

This  equation  is  recommended  for  use  only 
the  ratio  of  shell  ring  depth  to  shell  mean 
ter  is  less  than  ..'.    .Author, 
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NON-SIMILAIi  NUMERICAL  METHODS  OK  SOLUTION  KOR 
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DESCRIPTORS:   "Boundary  layer,  •Numerical 
analysis,  •Particles.  •Plasma  Jets,  •Elec- 
trodes, •Atoms.  •Gases,  "Plasma  physics. 
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•  |tot«elohydrodr"«"lc>.  *'"'•«  flow.  ionHition. 
Arfloii.  Potaiilu",  K  1  « -  i  i  c  throry.  Heit 
traaifer.  C  o  «*-•  c  t  I  o  «  ,  U  i  f  f  <•  r --n  t  i  »  1  •qmll^NJ, 
Hall  effect.  Pirllil  dlff-r^-ntlil  enM«tloni. 

A  •■■erietl  Belli**  of  lolution  for  t»e  efeclrid- 
bomdary  liyer  proble*  In  t  c  r  o  i  s  "d- f  1  e  1  d  plu-nn 
•  *<eleritor  1»  preient^d,  which  • !  ; ow i  i  d  1  r - c t 

■  tatfy  of  ■on-$l«ll«r  properli'i  of  i  K  "•  b  o  j  h  d  j  r » 
layer  profllei.    It  Ij  ipplicablr  not  only  i"  * 

■  Ida  variety  of  free  itrea«  soliiiiom  with  >r 

■  ItkOHt  Hill-eff-et,  bui  in  ejjence  to  coBpr^-?- 
(ible  boaadary  lay-ri  in  j--nTa;.   Suggejlim? 
for  a  ■odlfleatloa  of  ih^  na r  in  n- Po h ! h a  a « -n 
lalegral  technique  kav  b-f-n  diicjii'd  also. 

Aa  evaluatloR  of  auaerlral   rejulti  wli:  b-  jlv-n 
upon  coBcluilon  of  the  present  c  0  rap  u  I  a  I  1  o  n  J  . 
Author 


AO-^O:  ^*)C      u.».   •"> 
,TISTP,TL:i  OTS  pnce  •-.60 

■icrowaye  Rejearch  In$t  .  Holylechnic  Ins!    of 

Brooklyn, N.Y 

RADIATION  FROB  SEHI  -  I Nf I N  I  It  bLOT-tXClTtO  H.A^H* 

SHEATH  CONFIGURATIONS. 

by  A   A.  Oliaer  aad  T   Ta»ir    '"  May  --.   -p 

lael.   illui.  ^  refs      Hesearch  r^pt   PIHMH:- 

Contract  AF  19(604  ,  '  ,  ,  f' r  o  j 
,,  AFC8L-r,^-^''^  )  .nclassifieJ  report 


DESCRIPTOHSl  'Plasma  phys.cs, 
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The  lechaique  of  determining  the 
tera  fro*  tlie  leaky  ware  distribution  has  r.rm 
applied  to  two  ieai- 1 n f 1 n 1 te  different  jeo«.ir 
cal  eon  f  igiirtt  1  on  J  ,  one  sn  which  the  shealh  is 
leraiaated  wliile  the  Be  t  a  1  plaae  continue^. 
the  other  wlere  the  •e t a  1  conductor  terB.na! 
in  a  righl  angle  bead  while  the  pl*5«a  sh.-j; -^ 
coatinues  and  alao  filli  the  q  ua  r  i  e  r- s  pa  c  f- 
facated  by  the  Be-t  a  1    The  patterns  are  coapjt.-: 
froB  aa  lalegralion  o»er  an  auuaed  apertjr*- 
diitribalioa  coaiiiling  of  only  the  unperiiirbej 
leaky  waves  la  the  plane  of  the  discontinuity 
Tk  I  I  dJitribulion  ii  approxiBate  in  that  other 
vweaker)  waTe  coa  l  r i b u t  i o n i  are  oaitted.  and 
edge  effect*  due  to  the  discontinuity  are  neg- 
lected.   It  IS  found  that  the  Bajor  peat  of  the 
radiatioa  patterns  thus  obtained  is  not  ap- 
preciably affected  by  the  finiteness    ioa^  eil- 
fire  radiation  is  obtained  now  which  wd^  absent 
for  the  infinite  case,  and  certain  other  charac- 
teristic differences  occur    The  above  ^tite- 
Benti  are  illustrated  by  the  radiation  palte^^^ 
for  ieveral  cases,  and  a  lechnijje  is  oji.:ne; 
for  qualitatively  predicting  the  raJiat.on 
features.    ^Author' 
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Current  experiaental  results  indicate  that 
soao  I  UB 1 ne see nc e  is  largely  iheraal  in  origin, 
with  the  spectra  showing  a  direct  relation  be- 
tween tuBiROUs  intensity  and  the  leaperatures 
generated  inside  the  collapsing  cavitation 
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DESCRIPTORS:  •Solids,  •Electron  bombardment. 
Secondary  emission.  Single  crystals.  Titanium 
compounds.  Dissociation.  Magnesium  compounds. 
Oxides.  Thin  films.  Germanium  compounds. 

Results  are  presented  which  show  that  it  is 
necessary  to  sputter-clean  titanium  crystals  in 
the  study  of  the  variation  of  secondary  emission 
with  the  angle  of  incidence  of  the  primary  beam. 
The  nature  and  cause  of  the  errors  introduced 
when  titanium  is  not  sputter  cleaned  are  de- 
scribed.  The  asymmetrical  structure  observed 
in  angular  dependence  studies  of  tungsten  and 
germanium  is  shown  to  be  caused  by  misalignment 
of  the  crystals  and  errors  in  the  cutting  of  the 
crystal  faces.   It  is  also  demonstrated  that 
sputter  cleaning  is  not  necessary  for  angular 
dependence  studies  of  tungsten.   The  techniques 
for  production  of  unbacked  gold  films  are  de- 
scribed.  Results  of  preliminary  secondary  emis- 
sion experiments  on  one  of  thes.e  films  are  re- 
ported.  Further  results  of  studies  of  MgO  films 
formed  by  the  oxidation  of  a  Kg  film  on  a  metal 
substrate  are  presented  and  analyzed.   .Author; 
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The  Faraday  rotation  in  a  gas  exhibiting  an  elec- 
tric and  magnetic  susceptibility  is  shown  to  be 
proportional  to  the  sum  of  two  independent  terms. 
One  term  is  the  difference  between  the  real  parts 
of  the  complex  magnetic  susceptibilities  for 
right  and  left  circularly  polarized  radiation, 
and  the  second  term  is  the  difference  between 
the  real  parts  of  the  complex  electric  suscep- 
tibilities for  the  two  states  of  polarization 
of  the  radiation.   From  Hamiltonians  containing 
the  interaction  of  the  spin  magnetic  moment  of 
the  electrons  with  the  magnetic  field  of  the 
radiation,  the  imaginary  parts  of  the  magnetic 
susceptibilities  for  right  and  left  circular 
polarization  are  calculated.   The  dispersion 
relations  appropriate  to  tensor  media  i*  then 
applied  yielding  the  difference  between  the  real 
parts  of  the  magnetic  susceptibilities  for  the 
two  states  of  circular  polarization.   An  expres- 
sion IS  then  deritred  for  the  magnetic  suscepti- 
bility contribution  to  the  verdet  constant.   Fo 
frequencies  much  greater  than  the  Zeeaan  split- 
ting this  expression  is  frequency  independeat. 
It  depend*  only  on  the  concentration,  tempera- 
ture, and  spin.   It  i»  suggested  that  this  ex- 
pression should  be  applicable  to  aUali  vapors 
and  orthohelium.   (Author) 


For 


AD-2  iC    ''PO      Di  V.   25 
,TISTP/WH)  OTS  price  $}. 


b<j 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
RADIATION  BY  A  UNIFORMLY  ROTATING  POINT  CHARGE, 
by  Manlio  Abele.   June  c .:  ,  Z^p.     18  refs. 
^PIBAL  rept.  no.  753) 
.Grant  no.  AF-AFOSR-1- 


■3; 

Unclassified  report 


93 


Division  25  -  PHYSICS 


PHYSICS  -  Division  29 


Division  25  -  PHYSICS 


PHYSICS  -  Division  29 


DESCHl HTOHb: 
Sppclrograpnic  t  n  a 


t  4  r  '.  .  c  .  e  i  , 


,  nr      ■>prc'.  ri;      lislr 
I  I'd     by     a     jn.form.y 
difirclric     nrJijin 
ihr     Cfri-nnov     raJij; 
charge  T  mo     pari.i 

Jijn  ar)*  ana.y^'-l 
IS  assjarii  to  :)'■  '■nc 
ing  cylinJfr  «n.ch  a 
dialion;  in  i  h  f  s>*co 
around  a  Jit-.cctri!- 
Idcted  of  til*  f<r,'j 
jilf     along     (ir      r.iJ 


J  n 
1  .  a 


.    )  n 
a  I   . 

'  V  a  . 

0  r 

r     c  ■ 

r  s  ■ 

,-  J 


a 


J  1 


"i  t 
for 

;"  '-1 
r  :i  . 
p^-  r 
r  r  J 


n.I 
r  0 


I  1  ■• 

I        .1  T 


'"  1  a  r  J  f 

'"  0  n  p  < 

n  .  .  m 

.   ,  p  .■  r 

I  of 

r  -•  c  t  1 

r      fir 
•  a  r  g  .- 
'  a  :  y  I  I 

i«n I  ch 


the 

y  CO 


S      1  s 

pro 


charge- 
nd  uc  t  - 


c  0  n- 
P«- 


A  ^; 


AD-.    ■         ■■' 
T  IbTP,  WH 


U  1  V  . 
TS     3  r 


?^ 


V  .10 


A-roipac--    f'lrp..      '    'S     Aij 
A\  !S')Tf<')P:("     r.X(H\N'..      :s     V 
S'-miJnnjal     t>-chni'-i'.     r-pt 
by     ^ ,     RirnbajK.     ,;cl 

H  f  p  t  .      no 

("onlract     \^      .^(,695)69 

DC  Ab    TDR     '  -'-193; 


)a  J  K  .     ,;c  I    vt  ,       p.     1  nc 


es.    Calif. 

K  ,• '  r  N  '  . 

;  1  n - 3 C    June    t2 , 
incl.    table,     5    refi. 


ni-;i^?ifi-,l     r>-3ort 


DKSf  i! PTOKS: 
analysis.      'Nji 
sljm     corsp'jjTil 
•  II  3  g  n  •■  t  1  c      f  1  ■■ 


•Pir-ii'iiji 
.  ■■  I  r     -1  i  J  T  ■ 


'  1  a  1  c  - 
;  n  a  n  '-  •■  , 
•r  .  m 


•  h  ou  r  ler 
•Po tas- 

1  ••  s , 


A    p  h  •■  n  oncn  0  1  0  g  1  r  a  1     ana; /sis     j :'     inisotropir     -x- 
chang        by     n^-.tn^         :      t  h  ••     llloch     fquations      inlicatfS 
liial     odd     Harmonica     of     x  >\-    'triving     fr;j'-ncv 
snjjld     app'-ar     in     l  r»  ■■     r-sjnjTi-'-     signal  A     -      irier 


analysis     Is     p'^rfjrri-d     ;; 
11  ►■     narnonlcs     r-'lativ        l 
function     of     In--     inl.-nsiti 
Vf-ry     prf-Ilninary     (•-•aijr-Ti 
dieat^     that     lljji.l     i-lij-n 
rcfjuirfd     f)r     tl-      itjs-r;  at 


-v-iljit  iNi*  jir  Tj 
t  1  ■■  f  J  T  !  a  ii»-  «  t  1  .  IS 
J  1'      L  ,1  •■     .J  r  1  «  I  a  g     1  i 

-n  t  s     -111     H    »•  -    i>     ■ 

t'Ti:.)-ra'.  jr's     «ojlii 
i  J  n  s  .  A  J  '.  »  J  r 


of 


AD-.    •        •a-'  J  i  V  3^ 

TISTP    TL       0Tb     pr , c^     I* . 60 

C  a  r  n  f  g  1  e     I  n  ■,  t        of     T  •■  c  i      ,     f'  i  t  t  s  r)  j  r  g  n  .     t  a 
COOLING     Of"     AN     AM  I  Kt-<-(U»(  A  -NtT     tU      AJIA-IATIC 
«A(,NETI  NATION, 
by     J        H        bch»"ll»"nj     aii     ^        A        .'rifdrt-rj 

Nov     '.,         p,      iIIjs  r-*:'-,  T-lnia,      r>-pt 

no        '  .» 
Contract     Nonr-     ■  .     Krjj        N  •<        '3-301) 

L'nclasi.f.>-1     r>'port 

aESCRIPTOBS:    •  A  i  t  i  '- r  r  ma  }  n  -  :  .  > -n  ,   '  ¥  i  j  n  -  • 
Ht-at,  Hagnftir  (  \  >'  .  1  ^  ,     Kajnt-^ij-n    iipij-i;-. 
borides.  Chlorilfs,  •(y!ri;'-\.   ritiiijn  '-•n- 
pojnds.  Cooling 


t  •■  -1 
J'-  -i 

O  M 

J      r 
a  a  : 

a  fi  4 

■  d   l 


t  1 

^       )  ■ 


im 
r  0 


The     heal     capaci!»      )f     ?)«l-r--l     «nrlr 
be  f  n     neasjred     ;!»•(*•■•■ 
■agnetic     fields     jp     ! 
Nee  1     point     to     1  o  «••  r 
field     has     been     ohsfr 
■agnetization    measjr 
atjres     above     and     &••: 
T  N    0       >     .  .  '       K       n  a  ^ 
TN    0       the     antiCipatf 
for     applied     fi'-.ds     ■. 
to     sake     ine     sal'      paratngi"' 
have     been      jsed     lo      lo 
»»        tf-«peratjr>'     r)Tpj'>-d     froii 
relative     to     the     rjr^r-     for    H    > 


H.  0 

it)?. 

;  n  '    r 
1  1  I   i 


.  "g 


-  ■•)     0  , 

'(--'. 

'.  1  J  ; 

A  1     < 
r  <  ■■  . 
he      1  • 


I  a  '   .  C 

I  :    ►■  m 

I  ■     cap 

I I  1  o  r 


ha  ' 


••  4  >  1  n  g 

•.  a  I   :  C 
■s  fj  ••  r  - 

point 
r    Ti     < 

,  -  r  /•'  1 

data 
ropy 
ac  I  t  y 


AD-2  .  .     -v? 

(TISTP/IIH 


U  1  V  .        25 
0T>>     pr  lc«    I  J. 60 


Carnegie     Init.     of    Te^h.,     Pittsburgh,     Pa, 
I>rLLfc.NCE    OK    sPIN-ORHi:     IsrhRAiTluN     UN     ] 


He. 


:KA^^f'll,^■      (-<,,,    f^,^^^      ;n     K  h  i^  KU  «  A ',  N  t  I  I  '      NICKEL 

A,_.iiJ>         IN     :^■^     PHt-iKNit     UK     A     Ut.i.hNtKACY    UK    THE 

30     HAN  J 

by     1         •'•■rj'-r.  '        lirt     '.,       ''p.      inl.      illui. 

52     r-fs.  r<»-h'';.:a.     rt-pt.      no. 

(Contract     '■  oir-    •  h'r)'.     N^  -'- 

"I  '  1  d  s  s  ,  f  .  'd     r  •■  p  0  r  I 

J^■     •^It'TGRSl        •Nii.'-ar     sp.-s         ''ransporl 
prop-r>-s,      •Hrillouin     zones        •(■•rriiignctisii 
•Ni'-«M.     i..oy»,     •Hall    effect,     'i'-nsor 

<  T  -I  ,   »  s      s  . 


A  I  s  lira  I  I 
'd  banc 
result 

1  n  '  T  5  • 

T  *>  ••     f  »•  I 

:%      ■■  Kp' 

Horn  a ; 

s  :  ■^  p  1  >■ 

'  j  ^.p  J  '   ■ 

(it  •  >•  ■ 

0  l  h  -■  r     ■■ 
"  5  r  .  • 
^M I       -I  '. 


■  r  0  T  a  ., 
0  ! 


p  r  0  X 
■n  ■)  '  -  : 
■'.on 
V  1  1  . 


/- 


pr  -  •   ,  s 

0  !;  5   r-  r  * 

an    el  e 
A  u  t  ho 


.1     -y 
t  r  on 


■<P 


:on 


«  1     of     !  h  •■     f  .  V  >-     :  r  <)  r.     h  -■  s     of     t  h  <■ 
■  t  .      '.  ■      i  $     I  ■  0  «  n     '  h  ^  !      singularities 

ransporl      prip'-rt.'S     xri'n     surh     an 

pp-ns      to     pjss      ■i  '•      '.  t'  >■     ht-rmi      levfl. 
;  '-     a  n  1  s  0  t  r  0  p  y     of     r  ^  s  i  $  t  i  v  i  t  v 
'■^ll'-'i     "Kajn-t'ir'-sistanrf     i-ff^--! 

"av--     a     strong     Tdni^u'';     using 

101     for      iTpurity     s^att»'riny,      and 
f      '.'''■         <      an/I     ..5      r>an-<s,      d     detailed 
V  :  i  •■  s     an     o  r  i  ••  r     of     t  ,<  g  n  i  t  u  d  >•     of     ."  ,  J 
f    Ap/p,         •*'      ^^''     "'aii'un.        On     the 
u  T  1  n  ;     '-  f  >■     V  1  1  I  1  1  t  y     of        u  r  r  e  n  I 
•  ■  t  t  r  a  0  r  i  1  n  d  r  V      ''all      ■   o  n  1  u  c  t   i  v  i  t  » 
or     to     hdrplus     an-1 
••  <■  t  ^  '1      to     r  h   I  n  g  ••     s  1   J  n  , 
•■h  n  :   ir     of     A  p/p, 

0  -  N  .      ,)  n  .■"     !••■-%.     alloys 
c  »*  n  t  r  a  '   i  1  n     ••  ;  ^  a  *      to     27  .7     ^  1  . 


.  J  t  t   1  n  g  I'  r  , 
This      IS 


for 
at.. 


AD-2O0    TO'S  DJv.       25.     17 

(TISTP'WH)    OTS    price    $2,75 

Boeing    Co.,     Renton,    Mash. 

RESEARCH    ON    TECHMQLES    OK    EST  AHl.  I  SH  INC. 

TVPE    KATIGIE    CCRVES    KoR    HROAD    HANU    SdN 


HANDCV 


i ;    [SI] 


y  i 


on    0  V  n  a  m 1 < 


Oct    o2. 


Kinal     rept..     Apr 

in    K  light     \  ■■ "  i  ■    . 

by    J.     R.     Kuller. 

tables,     ,^2    refs. 

(Contract    AF    33  ( t>1  o)8087,     Froj.     •  < " 

(ASD  TDR  &2-501)         rnrlassifled 

DESCRIPTORS:  •Fatigue  >l.-.  r,  a  -  i  -  s 
•Stresses,  •Structures,  •Airf'i-i-- 
cal  analysis,  Acoustics,  l.oadi-ij, 
Vi  bra t ion. 


i  nc 1 .     1  1  1  u  i  . 


■pnrt 

• su  u  n  d 

•  "s  !  .1  t  1  ^  t  1  - 

■St      n  •■  t  -  n  d  s  . 


Meth 
broa 
Spec 
net  h 
of  t 
duct 
spec 
est  i 
fat  I 
t  ude 
the 
pe  r  1 
The 
by  t 
t  oge 
t  i  on 
c  y  c  1 
St  re 
be  d 
spec 
quen 


oas  f 
dband 
1  f  i  c  a 

0  d  f  o 
he  re 
ed    ra 

1  flie  n  s 
mat  in 
gue     1 

c  yc  I 
rando 
men  t  a 
appro 
he  r  !• 
ther 
s ,  in 
e  S-N 
ss  ,  a 
e  r  I  ye 
t  rum 
c  y    d  I 


or  e  s 
rand 

lly. 
r  est 
suits 
ndon 
A 
g  the 
i  f  e  u 
I  c  I  o 
n  I  oa 
I  St  a 
ac  h  H 
suits 
M  i  t  h 
to  an 
rela 
nd  o t 
d  fro 
and  f 
$  t  r  1  b 


tat  1 
om  I 
the 
i  nat 

of 
1  oad 
p  rev 

ef  f 
nder 
ad  1  n 
d  f  .i 

t  1  s  t 

as  I 

of 

•■xp 
t  1  on 
her 
m    t  ^ 
r  n  m 
u  t  1  o 


hing  fatigue 
ding  were  in 
a  1  was  to  de 
g  fatigue  I  i 
r  e  f  11  1  !  y  d  e  s  1 
A  '  :  ,  .  '■  ■•  X  ;  ••  r 
us..  '.  •■  :  •■  ■  p 
t  S  11  f  ^  t  r  ■■  s  s 
r '1  'J  r  .1  'iTi ••  1  .  a 


1  ; 


o  n 
<■  d  i 


ju. 


mp  1 
r  .1  " 


•  n  -l-.  J 


1  a  t  I  r  ••  p  i'  r  t 


a  n 

ed 
n  .Is 


I  t  a 
'•  r 

in. 


.1  r  a  «••  ! 
.  .1  a  d 


a  p  p  r  .  >  p  r  i  .it 
^Author) 


N  I  0  r 
a  t  ••  d  . 
,)  rati 
t  he  b  a 

:;  il   (■.>.• 

.If!    SI 

r,.pt   f 

ait  ion 

d  mp  1  1 

.•   1..1S  1 

the  •■ 
e  r  e  1  n  . 
Indira 
n  g  r  a  ra  , 
est  1  g  a 
r  cons 
s  .|  u  a  r  e 
1  r  h  r  0 

p  o  w  e  r 
s  s   f  r  e 


oral 

s  1  i 


T  ;.  ,  e 
'  r 


s   nf 
X- 

t  ed 

t  an  t 
u  .  d 


AO-290    8C5 
ITIST*   EJII) 


Uiv.       25 
OTS    price    $3, 


60 


David    Sarnoff    Research    Center,    Princet 
MEXA(>UNAL    HAC.NtTIC    CUMPUUNDS. 


j,,rterly     rept.     no.     ",      ''     June-'.,    Sep    t2, 
3,    Robert     L,      Harvey,      Irwin     Gordon,     and    H.     A. 
sraden.        '  ^     J^cp     '  ■'■     •    'P-      i  n  r  I  .      1  1  lus. 
Contract     UA     "-     '  '- s  c -8  '.,  •  •  ;     Continuation    of 
Btract     UA       ■  -.  ■  '-sc-"t^.'88 

Unclassified    report 


'.  0 


^tSCRIPTliKb:    "Kerrotiagnetlc  materials,  •Mag- 
-ptl'"  trateriais,  •Paramagnetic  crystals, 
ieta:.i'   crystals,  Magnetic  properties,  Mag- 
rirtii'  susceptibility.  Microwave  spectroscopy, 
iddltlves.  Oxides,  High  frequency,  Krequency, 
lobalt  alloys.  Zinc  alloys.  Nickel  alloys, 
'opper  alloys,  Arsenic  compounds,  Manganese 

omp.-nils,  Manufacturing  methods,  Heat  treat- 
am  t.  Crystal  structure. 


,  1  r  I  a  I  '.  0  n  i 

\ :  ,  •  C  u  . 

.  a  r  g  e  In  t 

(f  r  the  ex 
1.  dt  h  is  ap 

s  J  t  enpe  r  a 
;  rov  erne  n  t  1 
; :  0  ■  t  ^  d  u  r  1 
,  •  r  <  high  f 
• ,  d :  h     is     t  h 

■  *  a  n  g  e  .         A 

0 .     W     subs 
,  ■ ,  pe  r  t  1  e  -,  . 

■  ^f    .-  0  m  p  0  u  r, 
"•  ;  J  •■  n  r  y     p 

0  .  .'  J  e  f  1 
peraeab  i  1  i  t 
of  the  prop 
rfsu  .  t  ed  in 
pf  r«e  a  tl  1  1  1  t 
:  raperaturf 
:r  Ptii^  as  t 
; » (  nigh  f  r 
ir.  .f  the 
■  -    ™  1  1'  r  o  w  .1 


n  t 
In  ■ 
he 
per 
pre 
t  u  r 
n  0 
ng 
1  r  1 
0  u  g 
r  r  1 
tan 
H 

d 

r  0  p 
n  1  t 
y- t 
e  r 
a 

V    0 


:  o  u 

;  e 


he  p 
t 
dens 
1  me  n 
c  1  ab 
e  . 

r  1  e  n 
t  he 
n  g  t 
h  t  t 
Ilea 
t  1  a  1 
e  p  1  a 
to. 
e  r  t  1 
e  1  y 
e  mpe 
a  mo  u 
samp 
V  e  r 
The 
a  d  d  1 
e  n  c  y 
r  I  ee 
.  ;  n  e 


r  0  c  f  s  s 
r  e  s  u  1 
its  or 
t  a  1  r  a 
1  y  d  e  p 
At  low 
tat  ion 
firing 
enpe  r  a 

0  be  d 

1  amo  u 
1  y  1  rap 
c  1  n  g  s 
l(  r  e  s  u 
es  .  I 
1  nip  r  0  V 
r  a  t  u  re 
n  t  of 

1  e  h  a  V 
a  cons 
use  of 
t  1  V  e  d 

p  r  0  p  e 
n  a  d  d  1 

width 


1  ng 
ted 

sat 

n  ge  . 

en  de 

t  en 

1  n  d 

was 

t  u  r  e 

u  e  t 

n  t  o 

rove 

one 

1  t  ed 

e  r  t  a 

e  d  t 

pro 

MnO 

1  ng 

1  de  r 

a  s 

1  d  n 

r  t  1  e 

t  1  V  e 


steps  of  the  conpound 
in  no  appreciable 
uration  magnetization 

The  nl c  rowave  line 
nt  on  the  final  fir- 
peratures  the  Im- 
uced  by  crystallite 

insufficient.  At 
s  increase  In  line 
0  a  small  chenical 
f  Zn,  Ni,  or  Cu  in 
d  the  high  frequency 
K  e  •?()  <  with  A  1  .,  0  /  in 

in  inferior  high 
in  oxides  added  to 
he  inherently  poor 
perty.   The  addition 
or  As.O'  to   Co.:Z 
a  stable  value  of 
able  range  of  anbienl 
mall  anount  of  MnO 
ot  materially  impair 
s.   The  addition  of 
s  to   Co.;,Z  increased 
Author,' 


C-.  •   '■'■..     0  1  V.    .'' 
TlbTP,  «H   OTS  pr  Icr  $. 


^o 


»--)spac-'     Information    Oiv.,     Washington,     0.     C. 
ll'.lr.TiK   in  STAl.l    INK     ANlbnTHOPY     OV     GAi^NETS     AND" 
<THiih  hRHITKS.        ANNiiTATI.D     R  I  RL  I  OGl?  A  PHY 

PKt.  :minai(Y 
N  J  Y    '  : ,     .  T  p  .        ,  a  I  u 


r  >•  p  t  .     no.     c  ^ 
I'nc  1  a  ss  i  f  i  ed 


report 


itblrtlPTMKSi    •Garn.-ts.  •Kerrites,  •Bibliog- 
raphy. •M'-tallic  crystals.  Crystals,   i 

»B  jnnotated  bibliography  based  on  Soviet  open- 
i:jrc-  materials  covering  the  period  from  T^^^ 
■■  'r^jji  th.-  first  half  of  I'r-T  is  presented. 
■■•  ■ntri.'s  in  the  bibliography  constitute^  a 
•  )s.ly  r-'lat'-d  group  and  are  therefore  arrange' d 
'3'>ahHtirallv  by  author.    'Author,; 


*:-290  837 

::sTP  FR 


Di  V.    2'' 
OTS  price  $ ' . 60 


t'l  gn  T 
ight-Pa 

P'.ASMA 
'.VETIC 

V.  H. 
r'fs. 
;  k  1  a  d  n  o 
pp.  •■'- 


e  r  h .  Uiv., 
t  t  e  r  5  on  A  1 
AC CELERAT 
K I  ELDS, 
S  a  r  y  c  h  e  V  . 
Trans,  no. 
Me  k  h  a  n  1  k 
,  '  ^o^.  J 


D  E  s  (  R  I  1' 

'ign  e  t  1 

»f  prob  1 
Uerna  1 


TURS:   'PI 
r   fields. 

en  of  p 1  a  s 
constant  c 


Air  Korce  Systems  Co me and, 
r  Korce  Rase,  Ohio. 
ION  IN  CROSSED  ELECTRICAL  AND 

■  Mar  '.''.  ""p.  incl.  lllus. 
KTD-TT-'' .  -  "  •'■  fron  Zhurnal 
1  1  Tekhnicheskoy  Kiziki 

Inclasslfled  report 

asms  physics.  Acceleration, 
Electric  fields.      . 

ma-slream  acceleration  In 
rossed  electrical  and  magnetic 


fields 
s  i  on  a  I 
ami  n  ed 
with  c 
\2)  fl 
at  nax 
1  s  nad 
h  onoge 
c  h  a  n  n  e 
extern 
fields 
p  a  rane 
t  i  on  i 
p  r  ob  1  e 
expand 
ac  c  e  1  e 
mun  a  1 
t  i  on  a 


ass 

equ 

I 

on  St 

ow  i 

i  BUB 

e  of 
neou 
Is  w 
al  c 
.  T 
ters 
s  de 
ns  0 
i  ng 
rat  i 
1  owa 
re  f 


using  the  applicability  of  one-dlaen- 
■tioRi  of  continuous  nedia  was  ex- 
ndivi^ual  cases  were  studied:   (1)  flow 
ant  ga«  dentity  along  the  channel  and 
n  •  channel  of  constant  cross  section 
platMa  acceleration.   An  examination 
the  ifothernal  acceleratioa  of  • 
t  itrcaM  of  weakly  ionisad  plassa  in 
ith  United  angles  of  mpantien  in 
onttaiit  crossed  electrical  and  nagnetie 
he  raa^e  of  values  of  the  di nensi on  less 

corresponding  to  effective  accelera- 
terainad.   Solutions  are  aade  for 
n  plasaa  acceleration  in  uniformly 
channels  at  aaximun  acceleration  and 
on  with  conttant  efficiency.   The  maxi- 
ble  values  of  M  in  effective  accelera- 
ound,   ^Author, 


AD-29C    952 
tTISTP/WH) 


ftif.       25 
OTS    price    $1 


10 


Rutgers     L'.,     New    Brunswick,     N.     J. 
MEASUREMENTS    OF    RELAXATION    TIMES     IN    A    COPPER 
TunoN    SALT    AT    LIQUID    HELIUM    TEMPERATURES. 
Technical    report. 


Vv 


T 

^ 


by  Richard  T.  Weidaer 

tables. 

(Contract  Non  r-iVC^Og  ;i 


July  62,  lOp.  incl.  illui, 


Unclassified  report 


DESCRIPTORS:   "Relaxation  time,  'Nuclear 
magnetic  resonance,  *Nuclear  spin,  •Paramag- 
netic saltf,  'Low  temperature  research.  Copper, 
Zinc,  Tables . 


AD-231  Oil    Div.   25,  2 
tTISTP/MAK)  OTS  price  $.5C 

Watertown  Arsenal  Labs.,  Mass. 

AN  ANALYSIS  OF  CARBON  CRYSTALLITE  GROWTH 

KINETICS  DURING  GRAPH  IT IZAT ION . 

Technical  rept.  an  Materials  for  Salld  Propellant 

Rocket  Motori, 

Aram  Tarplafaa  and  Craig  Tedmon.   Nov  62,  K 


by 

incl  .  il  lus 
WAL  TR  851 . 5/1) 
(ProJ.  59332008) 


le,  11  refs.  (Technical  rept 


Unclassified  report 


I  bp  . 
no. 


^. 


DESCRIPTORSi   "Carbon,  »C ry s ta 1 1 l«a t i on , 
•X-ray  dlffra«tlon  analysis,  "Exper  iahen  t  a  I 
data,  Analyiia.  Graphite,  Kourier  analysis. 
Diffusion,  Mate  transition. 

An  analysis  1«  aW^e  of  the  growth  kinetics  of 
carbon  crystallites  during  annealiag  of  a 
petroleuB  coka  through  the  range  »f  2057  to 
2'^27  C.   A  ilngla  activation  enerflj  «f  9C 
kcal/nol  was  feaad  for  the  growth  process. 
(Author) 


AD-2'^1  017 
>TISTP/JM) 


Div. 


:5.  30 


Laboratorio  Nacioail  de  Engenharla  Civil, 

Li sbon  (Portugal ) . 

AUTOMATIC  CALCULATION  PROGRAMS  F08  COMPLEX 

SURGE  TANKS  SySTCHS, 

by  Pietro  Gaeriiai.   1962.  17p.  tael.  illus. 

5  refs.  (Paper  na.  60) 

Unclassified  repart 

Synposiua  an  tkoUse  of  Coaputers  in  Civil 
Engineering,  1«5  Oct  1962,  Laboratorio  Nacional 
de  Engenharla  CA«*1.  Lisbon,  Partujal. 


•9 


Divlfiinn  2S  -  PHYSICS 


Division  26  -  PRODUCTION  AND  MANAGEMENT 


Diylslon  25  -  PHYSICS 

DESCBIPTOUSi  •T»nk^.  'Digiti- 
Prograaaiag,  Hydrialic  iirici*a< 
Sjrapoilt.     Dttpliy     iytt<^Bi,      Ani 


'■  5  ■  p  J  I  '  r  1 
»  1  1  t 


ThP  retnltl  of  re»e«rcl»  conc»-rn.rij  tH'  rt:cj,«- 
lion  of  lyiteai  of  coaplfx  sjrj>'  (•n«»  By  »eii 
of  electro«ic  digital  coapjt'r*  •r-  giv^n     ri» 
criterion  folio ard  in  pr^ptring  projrtat  tni 
the  lub-routiiei  forej'en  to  iii«p..fy  ih*- 
•uxiliary  coaputitiani  ire  detcribrj     At  4 
typical  axaaple,  tfi»  paprr  pr'i'nts  in?  f.t)«- 
chart  of  a  progria  Jied  for  >ijlv>ng  ■  lylrij.i 
syttea  coniiitiag  of  a  preiijr"-  i  jine;  «i:h 
two  lurge  taaiit  in  icr.et  by  ■'inj  jf  in  IHB 
05c  Digital  Coapji'T     Autior, 


*0-.  I' 
TISTP 


25.  9.  30 


JN 


Laboratorio  Nicijii.   )-  tnj.-n-'ir.*  Civil,  Liibon 

P  0  r  t  J  g  a  i 
*  iATRIX  P«U<,H*II  fUK  iT'^  iT  HX.       ANA.  ISIS. 
by  Anders  Olts  on     1-<o*,   .p    t'lp'r  t     iI) 

ncliss^f;'!   r-pirt 

Syapofiua     on     t"!!*         <■•      )f     Loiipj:>-rs      .n     Civil 
Engineering,      '-       Ort  .ir;r<',   )r.:i     Njcional 

de    Engenharia    f  t  ^  i  '.  ,     ..  isrjon,     H'jrtjgi.. 

DESCRIPTORS:        "Strjctjr-s.      •  «  i  •.  r  .  »     calrjVj, 
iyapojia,     Coapjli-r?.     Jj!<     pri-->>''j     v.,'  ••Hi. 
Data     itorage      ivst'"*-..      Wjjnt-'.r     r-rorl.nj      ,.,- 
teal,     Prograaainj.      A■^^.»^.^ 


*  aatrix  interpretativ  progri 
analyjli  of  indet'ra.njli*  strj 
called.  The  prograa  ii  ojli;n 
Swediih  coaput'-r  KAC  I  T  tUri 
are  itored  on  the  a4gni'iic  t*p 
,kRoaa  ai  INe  Caronite;  Meaory 
acceii  t 1 ae  ahen  the  aatrirei 
re  pre se a t a t  1  oa  of  the  aalricet 
fora,  akich  aeani  that  no  xrro 
be     stored  Thii     aili      ii«>-     «pa 

tiae.        The     prograa     i>     «or>ing 
coding     lyitea.        Eack     ps<*jJo-.n 
a     ipecial     aatrit-operatijn  T 

coaiiiti    of    a    aatrix-njabcr    in 
operalioa     code  Ajtnir 


)  r 

1  i 


>■  XI 


a  r  >■ 

1  \ 

-  <•  i  e 

c  p  * 

V  1  i 

%  :  r  J 

n  >• 


«  i  n  g 

t  r  !•  a 

;  n  '3 

af  n  t 

nd  r 

a  p  5 

n  s  '  r 

aa  t  r 


tl  M 

a     « 

t  'd 

>•  n  »  1 
s     ■  . 

0  ■  p  J 

»•  J  3  o 

■i      J  ■ 

J  r  •   . 


n  0  r  I 


•   .  n  J 


AD-2Q1 
TISTP 


WH 


i)TS 


Dl  *  . 
p  r  1  r 


,     30 
60 


Nortllweitern    I.,     Fvini'o-',     !::. 
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DIFFRACTION     PtAks, 

by     R.      J.      D«     Angelli     and     ;.      H.      Srimrti. 
2  9    NoY    - i ,     '     p.      Incl.      lilui.     ^     r»fi.        Technical 
r  ep t .     no  .     2 
Contract!    Nonr-'ii'^«:       a-id    SU-^.f) 

l'T"laiilfl»d     r»por' 

DESCRIPTORS:   'X-rav  dlffra-rlo^  i-ialvii?, 
•Fourier  analyili,  •UlgMal  coaputeri, 
*Pragraaalng. 

Modern  technique!  for  'valua'loi  of  'ti»  broaden- 
ing of  diffraction  peali!  InTolvei  d»'»ri«lna'lo- 
of  the  Fourier  coefficient!  of  the  broad»n-d 
peak  and  thoie  of  an  annealed  itandard.   Correc- 
tion for  the  effect  of  initruaental  broadening 
li  aade  by  the  aethod  of  S ' 0 k e  1  .    It  It  of''n 
deiirable  to  apply  thli  detailed  analyiii  10 
aanjr  laaplei,  but  hand  ■■oaputatlonj  become  lo-'j 
and  tedtou!,  e»»n  alth  the  aid  of  He»v»r?-:  ipio- 
!trlpi.   Digital  coaputer  programi  aero  i»rl''»n 
by  the  author!  in  Koriran  language  tnd  iu''-»ji- 
fully  executed  on  IBB  '-   and  """'  lacnlnei. 
Aut  hor . 
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THE  KAUlATIVr  PHoCKHTIES  OK  LAKUi.'N  UliXlUK 
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••     properties     ,f     a     metaiMc     surface     are 
'1.  V     la.oriTietrii-tvpe     experiment      Is 

'1.         Jata     are     presentei!     fur     the     total 

rid.      ref.e[tanre     versus      the      thliknesi     of 
I  1    i  K  I  '!  ••     r  r  I-  s  t      formed     u  n     polished     c  0  pp  »  r  . 
s     :..*'*     sirt'd'"'-,      dnd     on     lao     surfaces 
re     partia.iy     polished     copper     and     partlal- 
-'s     r;a<«.        i/f     particular     significance 
fa     t     that     a     'ommon     reflectance     value    aai 
■"el     as     the     frost      thickness      increased. 
ination     fir     t^-ls     effect      Is     given     in     terai 
e  t  I  1  V  e     a  b  s  ,j  r  p  t  1  I)  n     characteristic. 
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•  cti'n   if  .'I'-ctro  magnetic  waves  normally 
in  Ih'-     surface  of  a  !i')uid  supporting  a 
s  o  u  n  i!  wave   IS  discussed   theoretically. 
t   if  Hrag-g  reflection   is  neglect. -d,   and 
microscopic  movement  of  the  liquid  sur- 
aken  into  account.   Because  of  the 
nature  of  the  sound  wave,   the  reflected 
gnetir  signal  contains  frequency  corn- 
hat  correspond  to  both  the  sum  and  the 
e  of  the  electromagnetic  and  acoustic 
es.   Thes.-  tao  frequency  coaponents 
e  different  properties.   The  problem 
d  by  perturbation  theory,  and  two 
ases  are  .-xamined  in  detail.    .Author) 
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u«orgi  a    L.  ,     Athens. 

STIDIES    IN    OK(,AN  :/ <T  H'Nh.     hK  ^  klt  :  ■.  KN  hs  s  , 

ti.    by    Kaymond    V.     Ilowers.        'yc^,     j2f.p.     incl. 

illvs.    tables,     refs. 

UnC   1   .1  S  S   1    f  1   e  ll        re;,     ft 

Coal  ri  bu  I  1  «'  c  s     t  n     V  1  1  1  t  ,1  r  ;.     s.i  c  1  o  1  o  g  >      f  r  cm     the 
"•»  "■!-'.,     c  o  n  I  r  d  1   t      r  '■  ■-  e  d  r  1   h     p  r  n  g  r  ,i  m     n  !      the     H  u  r  d  n 
"-NOurces     :\esedr'h      Institute,      Air     Inlversit). 

.  t  M   -,  1  1'  T 1 '  K  .S  ;         •  M  1  n  d  g  e  m  I-  n  t     engineering, 
'Ki.ilir*      irg.jnizdtions,      leadership,      I'ercep- 
■.  :     ■■  .      !' r '1  d  u  c  I  1  c  n  ,      Hehdviur,      Effectiveness. 
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K  r  '  di  h  '   t  11  the  s  t  u  d  >  li  f  work  role  success: 
i"'     dndl.sis  in  terras  of  the  Kirst  .Sergeant 
■  n  the  Air  h  u  r  c  e 
':rd.e  anil  flutndn  Keldtions  leadership  as  Factors 
■n  irgdnizational  Effectiveness:    An  experl- 
•  '■ilal  sludv  uf  data  from  fift*  comparable 
i  ,  J  a  J  r  u  n  s 


Members'  Perceptions  and  Evaluations  as  Measures 
of  Organizational  Effectiveness:   An  explora- 
tory survey  of  internal  appraisals  of  factors 
relevant  to  ml  s  s  i  oji^  ac  comp  1  i  shnien  t 

The  Hole  Succession  Factor  in  Organizational 
Effectiveness:   A  conceptual  framework  and 
proposed  research  design  for  the  study  of 
executive  succession  in  a  major  Air  Force 
c  0  mma  n  d 
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UN  INCHtASING  THE  OPERATING  LIFE  OF  UNATTENDED 

MACHINES, 

by     I.     S.     Heed    and    D.     E.     Briraley.       Nov    62,     ^Cp. 

Incl.     tables,     h    refs.        (Memo.     no.     RM-J338-PH; 

(Contract    AF    ii^  (63P)  "00 ,     Proj.     RAND) 

Unclassified  report 


DESCRIPTORS:   •Management  engineering,  "Ma- 
chines.  Maintenance,  Life  expectancy,  Failure 
.Mechanics  ,  Automation,  Automatic. 

Two  methods  of  using  redundancy  are  compared  to 
increase  the  mean  life  of  such  machines.   The 
methods  are:   the  duplication  or  multiplexing 
of  complete  units  which  are  switched  into  opera- 
tion successively  to  replace  failed  units,  and 
the  use  of  modules  or  sub-unit  replacements  of 
the  machine  which  are  switched  into  operation 
on  the  failure  of  individual  modules.   The  re- 
sults are  given  in  three  tables  for  convenience. 
Complete  derivations  of  the  equations  used  are 
given  in  the  appendices,  so  that  it  is  not 
necessary  to  study  the  references  to  understand 
the  derivation  processes.   i.  Author) 
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Cornell  I'.  Sibley  School  of  Mechanical  Engineer- 
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LIFETESTING  TIME  H  LQ  I' I  REM  t  NTS  TU  ASSI'RE  HEQl'IHtD 
RELIABLE  LIFE, 

by  Henry  P.  Goode.   Oct  t^,   1f:p.  tables, 
t  refs.   V  Technical  rept.  no.  " 
(  ontract  Nonr-.,wl^j; 

Inclassified  report 

DESCR IPTDHS:   •Life  expectancy,  •Reliability, 
Sampling,  Quality  control.  Statistical 
distributions.  Statistical  tests.  Naval  equip- 
ment. Tests.  Failure  (Mechanics;.  Electronic 
equipment.  Statistical  analysis. 

A  procedure  and  associated  tables  are  given  of 
factors  for  use  in  determining  the  minimum  life- 
testing  lime  required  for  sample  items  to  provide 
assurance  at  a  confidence  level  of  95^  that  the 
items  in  the  lot  or  population  from  which  the 
sample  was  taken  meet  the  life  requirements 
specified.   The  life  quality  of  the  lot  or 
population  is  evaluated  in  terras  of  reliable  life 
which  is  the  life  beyond  which  some  specified 
proportion  of  the  items  will  survive.   Tables  of 
factors  are  provided  for  Three  proportions  or 
reliability  i  lices;  .'^^,  .^0,  and  .50  (median 
life  .    In  ao   lion,  another  table  of  factors  is 
provided  for  lot  evaluation  in  terms  of  mean 
item  life.   The  Weibull  distribution  is  used  as 
a  failure  model  with  the  exponential  distribution 
being  included  as  a  special  case  of  the  Weibull. 
Inspection  of  sample  items  is  by  attributes  with 
the  acceptance  criterion  being  simply  that  no 
more  than  some  specified  number  of  items  fail 
before  the  end  of  the  minimum  test  lime  as 
computed  by  the  use  of  the  factors.    (Author) 
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trial  equipment,  •Heraote  control  systers, 
Automation,  Handling,  Materials,  Hi b I i j g r up h y , 
Human  engineering. 
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-ad  distribution,  Uy  names,  Stability,  Damp- 
ing, t-re.juency,  halances.  Tests.  Measurements, 
^..;  rat  ion,  Oscillation,  Transducers,  Design, 
Mathematical  analysis.  Wind  tunnel  models, 
«o  1..  1   tests. 
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PROPULSION  SYSTEMS  -  Division 

DESCRIPTORS:   •Molybdenum,  •Molybdenum  alloys, 
Rolling  mills,  Metals,  Alloys,  Titanium 
alloys.  Melting,  Mech an i c a  1  proper t i es . 
Pr  oc  es  s  i  ng  Sheets. 

Mo-'J.-iTi  ingots  produced  by  various  arc  melting 
practices  were  evaluated  for  chemical  quality. 
Sheets  produced  from  these  ingots  were  evaluated 
for  gage  variations  and  room  temperature 
mechanical  properties.   Three  additional 
Mo-f^.;4Ti  ingots  were  melted  reproducing  tlie 
melting  variations.   Upset  testing  of  Mo-fC.5%Ti 
and  TZM  at  high  temperatures  in  InFab  were 
initiated.   Work  is  continuing  on  the  develop- 
ment of  an  extrusion  practice  for  large  billets 
of  TZM  al loy.   ^Author) 
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Unclassified  report 

UKSCRIPTORS:  'Rockel  cases.  Rocket  motors. 
Materials,  Tests,  Research  program  adminis- 
tration,Design. 

Drawings  of  the  modified  M- -:   rocket  motor  case 
assembly  incorporating  the  Borg-Warner  helical- 
wrapped  cylindrical  section  are  presented.   A 
brief  discussion  of  program  objectives  and  test 
plan  procedures  including  physical,  chemical,  and 
metallurgical  tests,  environmental,  hydraulic, 
and  aging  tests,  and  static  firing  tests  is 
included. 


niu 

sion 

fp  1  a 

The 


St 


;  ft  i  r , 
g  r ..  s  ' 


O-.-'o- 


r  a  t 

n  a  . 

II  n  s 

e  c  1 

0  n  s 

u  n  1 

t  e  r 

I J  r  , 


1  v  e 
y  s  1  S 
hips 
f  1  c 
hips 
t  1  0  n 
1  s  t  1 
1  n  g 
I  r  •■  s 
a  r  I- 


e  X  a  m 

m  ,1  * 

:  r  11 

1  1  1  u 

f  11  r 

0  r 

c  s  . 

a  r  1  t 

s  1  1)  n 
p  r  e  s 


pies     of     how     statistical     regres- 
lie     used     to     derive     estimating 

ra    histiirii-ai     data     are     presented. 

stration  pertains  to  estimating 
,i  1  r  f  rame  initial  tooling  cost 

aircraft  performance  and  physical 
Examples  of  simple  linear  re- 

hmic   linear  regression,  second 
and  multiple  linear  regression 

ented  and  disiussed.     Author 


Hi-   o. 


Ui  V 


r  1 


2^. 

■  S- 


17 
'0 


■  .  .  '-  r  s  a  1  -<    »i    .  11  p  s     S  t  ...■  1     I  (I  r  p  .  ,      ll  r  1  dg  e  v  1  1  ',  e  ,     Pa. 
«'       •  -'.iKN'   M     MlhH     1.0.   1    ISO     PI(0(,K  AM. 
"  t  .-  r  !   -     rept.      n  n  .        ■  .         ■       Sep-.         Nn  s      ■ 

-  >      «  .       H  .        V  ,    's  e  1    s  h  .  .:    .      .Nov       (.--^    ,       ",' '    p  • 

ibles . 

0  r  ;  r  a  I   t     '> ' '  1     ^        5*^-01  2.-'^-''  ' 

I   c  1    i  a  s  s  1  f  1  e  d     r  f  (I  II  r  t 


incl.      illus. 


AU-.  ?  '     t':2 
(TISTM.  ODN 


Div.        27,     17 
OTS     pr  i  ce    1 1  . 60 
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Unclassified  report 


DiSfRIPTORS:   'Rocket  motors,  "Tungsten, 
bolid  rocket  propellants,  Plasma  jets.  Thermal 
stresses.  Shock,  Test  equipment,  ixhaust  gases. 
Photographic  analysis,  (arbon  dioxide,  Simula- 
ti(in,  Materials,  irosion. 

This  report  concerns  the  use  of  W  in  solid 
propellanl  rocket  motors  and  involves  two  main 
areas  of  interest.   The  first  area,  M  erosion,  is 
being  studied  under  simulated  exhaust  conditions 
bv  means  of  a  specially  cojistructed  plasma  arc 
erosion  apparatus.   The  second  area  deals  with 
the  effects  of  thermal  shock  on  W  and  includes 
an  experimental  and  theoretical  analysis  of  the 
problem.    'Author 
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DESCRIPTORS:       'Helicopter     rotors       •  J -•  t 
helicopter    rotor*.     Gas    generator    engi.ncs. 
Gas    turbines.     Design.     T  ••  \  •  s        iutoaatic 
pilots.     Helicopter    blade-,        '•-•rodynaaiics. 
Stability.     Jets.     Kuel     sysieas.     Krejiiency, 
Mathematical     analysis.     Equations.     M';on, 
Control     sv^-Ts 

A     study    ms    nude    of    the    engine-rotor    control 
systea    for    a     hot     cycle    rotor    powered    b%     ."> 
General    Electric    TtA    gas    g'r^eri'ors.        ihe    stutv 
included    a    coaparison    of    tie    '>Thn,;ues    rurietit,' 
used     for    governing     free    tjrf'-e    '^rtoshifi     en- 
gines   both     in    single    and     ;..(        .-s'llations. 
All    of    the    free    turbine    turluihi:'     '••'jines 
investigated,     including    the    T'.,       h^.e    iiroop- 
stabilized    governors    to    provide    •■  ^  s  >■  '\  '  \  i  \  \  <,     ron- 
Stant     rotor     r.-s,        ra^n     jovernor     nai     ni'nin     it     i 
flyball-type     ^..ernjrs         ine     :•;     mfisjrf      ind 
control     fr>--     '^rtine     iir     rotor     s;efd       and     the 
Otker     to     »-)s-.r'      ind      'ontro.      J^s     j^n^ritor     speed 
or     engine    power  The     .liue        :     go.  erne d     rotor 

speed     IS    s  e  1  e  I  :  >■ ,;     t  v     the    p  .  .  o  t     t-  v     in  1  .  ,•  m  p  n  t     of 
J    cockpit    rotor     s..-e,«     selector     ..-.-r    whih 
changes     the    refer-^n-f     load    on     ttie     free     turbine 
speed    governor.        I-Tjine    output     p     wr     is     selected 
indirectly     by     the     ,. rr,ft     rontrols     l\     ne^ns    of 
increasing    or    der-is;ng     the     .oid     on     the    engine 
vi.e.,     helicopter     rotor    co.ertive    ,itrh 
The    free    turbine    or    rotor     s.eed     j.ernor    con- 
trols    the    gas    generator     s.eed     g^.-rnr     to     m.it.h 
engine    power     to     load    power     ^nd     'hijs     funintain 
rotor     speei     es5»n'ially     cons'i-t  Juthor) 
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DtSCRlPTOHSl   'Hi'llcopter  rotors.  "Jet  heli- 
copter rotors.  Gas  generating  systeas.  Ducts. 
Thrust.  Exhaust  nozzles.  Velocity.  Gas  tur- 
bines. Pressure.  Compressors,  Design,  Heli- 
copter blades.  Aerodynamics.  Gas  flow. 
Teape  r  a  t  u  r  e  . 

»,  ierotheraal  survey  .lest  and  analysis    is 
.jfsented  of  the  Hot  Cycle  whirl  lest  syslem 
wilder  sialic  conditions  and  includes  a  tether 
'.,1   hub  cooling  test,  and  J''"  gas  generator 
'.,  ibratinn.   traphasis  is  placed  on  correlation 
.'test  data  with  earlier  derlvd  values  used  in 
;,rforiiiance  predictions.    In  general,  agreement 
.-t.een  predicted  and  measured  values  of  duct 
'  (s-s.  nozzle  coefficients  and  tip  thrust  was 
.-ilized.    Most  significant,  the  tip  nozzle 
.ffective  velocity  coefficient,  directly  propor- 
10  tip  thrust,  was  measured  to  be  ^  ■  ">"  . 
%    better  than  predlct-d.    Hub  cooling  is 
i,oiin  to  be  satisfactory  and  no  0  v  e  r  t  etip  e  r  a  I  u  r- 
,.  uf  hub  or  spar  components  has  been  encoun- 
>''d.   The  noraal  engine  operating  line,   in- 
■.,alng  turbine  discharge  pressure  and  teapera- 
•,re  versus  high  pressure  coapressor  rpm,  has 
jf,n  established.   Also,  exhaust  valve  controlled 

off-line''  turbine  discharge  temperatures  have 
jroven  to  be  sufficient  to  meet  contractual 
•-r-iilrements.    (Author) 
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>"tNriKIC     RESEARCH     AND    THE    GENERAL    ELECTRIC 
COBPAN^      KlIGHT     PROPl'lSION     D  1  U  S  I  ON     CINCINNATI. 
OHIO       1)1  TOBKR     .-..     ■■-.        PI  ASMA    ACCELERATION    BY 
1    Tiil  .  Kl  I  NG    MAGNETIC     ^  I  Kl  D  .  . 

:,    K       X  .     Hev  er  .        '  "  ^  .     .  p. 

1  nc la  $  s  1  f 1 ed    report 


•Propulsion. 
ets.  Hydrogen, 


Ijtsi  H  I  PTORS:  'sy  apo  s  1  a 
lagnetic  fields  IMasaa 
oa  !     1  0  n  1  z  a  I  1  0  n  . 

;   :rief    discussion     is     presented    of    some    basic 
■oniiderat ions       design     features    and    results    per- 

i^ning    to    the    t r a v e 1 1 n g -aa g n e t 1 c - f 1 e 1 d    plasm* 
i-reierator    described    previously     in    two    papers 
:.    Ma>field    et    al.       Mayfield,     E.     B.     and    Head 
•     «  Plasaa     Propulsion;     Proceedings    of    the 

Mtional    Aeronautical     Electronics    Conference. 
•-.►     •    and    Mavfield,     K.     B.,     Meyer,     R.     X..     Head. 
1     M       and    Huddlestone       R.     H.        Plasaa     Propulsion 
:.    Means    of    a    Helical    Transmssion    Line.     Electric 
'ropulsion    Conference    American    Rocket    Society 

-• .  .  Author 
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KU    SVMPOSII'M    ON     ADVANCED     PRDPl'LSIUN    CONCEPTS 

NsoRtD    BY     I'NITLD    STATES    AIH    KOUCE    OKKICE    ()K 

ENTIKIC     RESEARCH    AND    THE    GENERAL    ELECTRIC 

PAN^     KlIGHT     PROPl'l.SION    DIVISION    CINCINNATI, 

U.     iX'TOBER     .:-..     I't-.        ELECTROSTATIC     AC- 

EHATUlN    OK    NKI'THAL    PLASMAS    -     MOMENTIM    TRANSKEH 

iM  GH     MAGNETIC     K  lELDS  , 

G.     S.     Janes    and    T.     Wilson.        r^t;2.     :'"p.     incl. 

u  s .      '  '     re  f  s  .  I 

ntract    AK    h  '  v  ^^,'3  )  659)  ' 

rnclassified    report 


ai-.S(  iil  PTDliS:        'Plasma    physics,     "Electric 
propulsion.     Electrostatic     accMerators, 
lagnetlc     fi'Mds,     ..nergy.     Acceleration, 
Symposia,     Mathematical     analysis.    Theory, 
Design,      Propulsion. 

tlf clros la t Ic    plasaa    accelerators    which    avoid     the 


PROPULSION  SYSTEMS  -  Division  27 

space  charge  li«itations  of  conventional  Ion 
rockets  are  described.   In  cylindrical  and  annu- 
lar geometriei.  neutral  plasmas  can  exhibit  axial 
acceleration  under  the  influence  of  externally 
applied  axial  e  1  ec  t  ro's  t  a  1 1  c  fields  In  the  pres- 
ence of  radial  magnetic  fields.   Ions  will  ac- 
celerate freely  in  the  presence  of  such  an  axial 
electric  field  If  both  the  ion  gyro  radius  and 
the  Ion  aean  free  path  are  large  relative  to  the 
apparatus  ilze.   The  axial  drift  of  electrons, 
however,  will  be  strongly  Inhibited  by  the 
radial  magnetic  field  if  the  electron  gyro 
radius  Is  saall  relative  to  both  the  apparatus 
size  and  to  the  electron  mean  free  path.   The 
resulting  c 1 r c u«f erent  la  1  drift  of  electrons 
constilute*  an  electric  current  which  in  turn 
produces  a  magnetic  reaction  force  on  the  exter- 
nal field  colli.   The  electric  field  li  Impressed 
upon  the  plasma  by  means  of  an  upstream  anode 
and  a  downstream  cathode.   This  cathode  serves 
as  a  source  of  electrons  for  space  charge  neu- 
tralization of  the  exit  plasma  beam.    (Author) 
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DESCRIPTORS:   •Electric  propulsion,  •Magneto- 
hvdrodynaraics.  Plasma  physics.  Acceleration. 
Theory,  Kinetic  energy.  Temperature.  Electrons 
Gases'.  Design,  Spaceships.  Accelerators. 
Sympos  i  a ,  Propulsion. 

Theory  and  poetical  effects  impulsive  accelera- 
tors are  discussed.   The  method  of  acceleration. 
MDH  instabilities,  and  electrical  parameters 
aredescribed. 
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National  Aeronautics  and  Space  Administration. 

THIRD^SYMPOSIUM  ON  ADVANCED  PROPULSION  CONCEPTS 
SPONSORED  BY  UNITED  STATES  AIH  FORCE  OKKICE  01 
SCIENTIFIC  RESEARCH  AND  THE  GENERAL  ELECTRIC 
COMPANY  KLIGHT  PROPULSION  DIVISION.  CINCINNATI, 
OHIO.  OCTOBER  2-4.  I^t.:-   THE  ELECTRON  -  BOMBARD- 
MENT ION  ROCKET, 
by  Harold  R.  Kaufman.    V't2,  .'p.   incl.   illus. 

1 ...  r  e  f  s  . 

I'nc  1  ass  1  f  led  report 

DESCRIPTORS:   •Electric  propulsion,  'Ion 
rockets.  Electron  bomb;,  rd  me  n  t  ,  Effectiveness, 
Thrust,  Design.  Magn.'tic  fields.  Cathodes, 
Symposia,  Theory. 

Research  on  the  electron-liombardraent  ion  rocket 
has  progressed  far  enough  to  permit  evaluation 
of  the  research  problems.   The  two  major  ob- 
stacles to  efficient  long-life  operation  have 
been  the  accelerators  and  the  cathode.   The 
nature  of  the  accelerator  erosion  problem  is 
understood,  and  the  res  «■  arch  in  this  area  is 
nearly  completed.   Although  the  cathode  area  has 
not  progressed  as  far.  two  very  efficient  designs 
are  being  studied  -  at  least  one  of  which  should 
reach  a  year's  lifetime.   Firm  estimates  of 
expected  performance  show  power  requirements  as 
low  as  15c  kw/Ib  of  thrust  at  reasonable  specific 
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lapaltat.   Tll«  retaarch  on     tke  basic  «igiae  it 
aearlag  eeapletloa,  aad  a  ikifi  of  effort  to 
ifftea  problaai  Involflng  a  auaber  of  engiif 
■odalef  ihould  occur  durlig  the     coalng  year. 
( Aathor) 
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COBPANT  FLIGHT  PROPULSION  DIVISION  CINCINNATI, 

OHIO,  OCTOBER  2-^,     i-yo<'.   CONDENSATION  COLLOID 

PROPBLLANTS  FOR  ELECTROSTATIC  PROPULSION, 

by    A.  Lycllla  Cox.    '■"■.■2,     ^*p.  licl.  Illui. 

i,    raff. 

.Contract  AF  n  , 's -j'' .  3"..,* 
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DESCRIPTORS:   •Electric  propuliion.  'Ion 
rockets,  Colloidi.   lonliillon,  Oises,  bodijii. 
Marcyrjr,  Electric  arcs.  Con  den  s  a  l  1  o  n  , 
Sjrapoila,  Electrostatic  generatari. 

Tke  coacepi  of  a  condensalloa  colloidal  Ion 
source  for  use  In  electrostatic  propulsion 
eaginas  li  jiraieated.   To  produce 


a  beaa  of 


particlai  Nitk  a  hoaogeneous  c k arge- t o-aa s s 
ratio,  a  retarding  field  controls  particle 
groatk  b;  regulating  tke  velocity  of  the  col- 
loidal loas  through  a  groiith  region.   The 
operatlag  coaditlons  and  propellanc  properties 
required  for  the  proper  operation  of  this 
source  are  discussed.   Experlaenial  studies 
include  exaaiaatlon  of  c h a rg e- t o-aa s s  ratios. 
beaa  colllaatlon  and  farloiis  typrs  of  lonlzr-rs. 
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On  a  purely  theoretical  basis   staged  vehicles 
usinj  fission  or  fusion  propulsion  svsteas  are 
capable  of  perforaing  interstellar  aissions  with 
flight  tiaes  of  less  than  ■,  years.   Specific 
consideration  of  a  fusion  propulsion  svstea 
indicates  that  probe  flight  tiaet  of      years 
are  reisotiable  to  a  '   light  year  star.   However, 
engineering  probleas  associated  with  these  ve- 
hicles   in  particular  the  size  of  the  radiator 
r»-quired  to  dump  the  energy  escaping  the  fuel 
"i»   liBi!  their  capability  unless  soae  aethod 
cjn  be  devised  to  ainiaize  this  energv  loss. 
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es    and     fabrication    jigs    and     fixtures     for 
t    (ycle    Rotor    Systea    are    presented.       The 
utilizes    coaponents,     fabrication    and    as- 
aelhods,     and    processes    well     established 
aircraft     industry.        In    particular,     the 
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methods,  Design,  Titanium,  Fracture  (Mechanics), 
Test  equipment.  Frequency,  Resonance. 
Oscil  lation. 


Component  tests  were  conducted  on 


the  Hot  Cycle 


Rotor  System.   The  blade  fatigue  test,  after 
modifications,  gave  a  satisfactory  service  life. 
The  articulate  duct  outboard  seal  test  and  the 
blade  flapping-feathering  bearing  wear  test 
indicated  satisfactory  service  life  with  neg- 
ligible wear  and  leakage.   The  two  segment  duct 
sealant  test  demonstrated  the  ability  of  the 
RTV-601  silastic  rubber  compound  to  withstand 
the  pressure  and  thermal  environments  of  the  Hot 
Cycle  Rotor  System.   (Author) 
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helicopter  rotors.  Design.  Gas  turbines. 
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copter blades.  Temperature,  Pressure.  Ducts, 
Kriction.  Velocity,  Effectiveness,  Aero- 
dynamic data.  Aerodynamics,  Gas  generator 
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The  results  of  a  60  hr  whirl  test  program  con- 
ducted on  the  Hot  Cycle  Pressure  Jet  Rotor 
System  is  presented.   The  system  is  based  on  a 
principle  wherein  the  exhaust  gases  from  high 
pressure  ratio  turbojet  engine(s,i  located  in  the 
fuselage  are  ducted  through  the  rotor  hub  and 
blades  and  are  exhausted  through  a  nozzle  at 
the  blade  tips.   Forces  thus  produced  drive  the 
rotor.   The  structural  feasibility  of  the  system 
has  been  more  than  demonstrated  by  60  hr  of  whirl 
testing  accomplished  with  no  significant  prob- 
lems.  The  final  25  hr  of  the  whirl  test  program 
have  been  conducted  with  no  substitution  or  al- 
teration of  any  components.   The  spectrum  of  test 
conditions  agrees  very  closely  with  the  condi- 
tions called  for  in  the  military  specifications 
for  rotor  and  engine  preflight  tests.   No  dy- 
namic problems  have  evidenced  Iheiiselves.  la 
confirmation  of  the  prediction  of  no  resonances 
in  the  operating  rotor  speed  range.   The  meas- 
ured temperatures  for  all  components  have  been 
within  design  limits.   The  measured  loads  have 
generally  been  within  design  limits.   The  two 
priaary  parameters  required  to  predict  Hot  Cycle 
performance,  duct  friction  coefficient  and 
nozzle  velocity  coefficient 
V  Au t  hor) 


have  been  verified. 
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DESCRIPTORS:   'Rocket  aotors.  •Jatot.  Failure 

■echanics;.  Rocket  igniters.  Electric  Igniters, 
Handling.  Analysis.  Tests.  Surveillance  drones. 
Solid  rocket  propellants. 

Tie  cause  of  the  failure  of  two  rocket  aotort  to 
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Elect roaagnet i c  radiation.  X  rays,  Test 
equlpaent.  Industrial  radiography,  Solid 
rocket  propellants.  Test  aethodt. 


Tke    1 

■  I   es 

for  I 
:oap  I 
tequ  i 
?roc  e 
"pace 

■  111  s 
llgh- 
tecoa 
'.eclo 
place 
Ike  p 
I  dlf 
folar 
perfo 
Ike    I 


n  t  eg  r 
tent  1 
he  ao 
eie  r 
red. 
dure. 

veh  i 
facto 
ene  rg 
e  1  ap 
r  s  an 

of  t 
rob  1  e 
f  e  re  n 
is  A- 
raanc 
heo  re 


ity  o 
a  I  to 
tors 
ad  1  og 
This 
Fut 
c  1  e  s 
r y  ra 
y  x-r 
0  1 1 1  b 
d  ass 
he  fi 
a.   E 
tlal 
2  aot 
e  of 
tical 


f  so  I 

ihel 
p  res  e 
r  aph  1 

is  a 
u  re  a 
will, 
di  ogr 
ay  aa 
le.  . 
oc  1  at 
la  of 
xper  1 
con  t  1 
or  ha 
this 

per  f 


1  d  p 
r  re 
nl  1  y 
c  in 

cos 
0 1 0  r 

how 
aphl 
chin 
Sen  s 
ed  e 
fer 
nen  t 
n  uo  u 
ve  d 
type 
0  raa 


rope 
liab 
use 
spec 
tly 
»  pi 
ever 

C   CO 

es  a 

Itiv 
lect 
a  po 
al  r 
s  sc 
eaon 

of 
nee 


1  lant 
i  llty 
d  In 
t  ion 
and  t 
anned 
.  be 
verag 
nd  fi 
e  tc  1 
ron  1  c 
stlbl 
etui  t 
an  t y 
strat 
ty  1 1  e 
equal 


roc  ke 

Con 

1  arge 

is  nor 

1  ae  CO 

for  a 
auc  h  1 
e  with 
In  tpe 
ntilla 

sy  ste 
e  so  1  u 
t  obt  a 
flea  a 
ed  the 
a  and 
ion. 


t  aot  or  t 

sequent  1 y . 

rockets. 

aally 

n  t uai  ng 

dvanced 

arger  and 

exl tt 1 ng 
eds  wl  II 
lion  de- 
■  t  In 
lion  to 
Ined  with 
nd  a 

potential 
va  1  Idated 
Extra- 


polation to  aotort  at  large  at  20 
eter  hat  alto  thown  the  aethod  to 


feet  in  dlaa- 
be  a  proalting 


aeant  of  accoapl 1 th 1 ng  thlt  difficult  letting 
tatk. 


(Au 


ccoapl 

thor) 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


AO-289  800      Div.   28.  23 
(TISTB/MS)  OTS  price  $5.bC 

Geo  rgl a  U.  .  Athens. 
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Report  on  the  lapact  of  Technological  Change  on 
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DESCRIPTORS:   •Personality,  "Group  dynamics, 
•Attitudes,  •Children,  Sociology,  Rearing, 
Growth . 
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Miami  U. ,  Coral  Gables,  Fla. 

KNOWLEDGE  OF  RESULTS  IN  A  MONITORING  TASK. 

Final  report  on  Psychological  Research  on  Human 

Performance, 

by  Earl  L.  Wiener, 
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Unclassified  report 


DESCRIPTORS:  •Pilots,  •Attention.  •Feedback. 
Aviation  accidents,  Autoaatic  pilots.  Naviga- 
tors, Behavior,  Experiaental  data.  Effective- 
ness, Detection,  Errors. 

An  experiment  was  perforBe<l  to  determine  the 
transfer  effect  of  knowledge  of  results  and 
signal  rate  on  performance  in  a  Mackwor t h-t ype 
vigilance  task.   Subjects  were  run  the  first 
day  under  feedback  conditions  of  zero,  partial, 
and  full  knowledge  of  results,  and  16,  32,  and 
48  signals  during  a  48-ninulP  run.   On  the  second 
day  all  subjects  were  run  under  the  conditions  of 
zero  knowledge  of  results  and  32  signals.   The 
results  showed  that  the  two  experimental  vari- 
ables differentiated  subjects  on  both  the  initial 
exposure  and  the  tfantfer  condition.   In  termt 
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Astrophysics 


M.M  \f'J- 1^^  ^      5^.  11) 


••;i(r  11  .\tonnc  Ihv.,    Ctneral  l)vnamic>  Corp., 
\'.r.  in-  jii,   Cai.it. 

■PKU.KAM   Ob    Rh.Sb.ARCH    bOR    VWK   DEIERMINA- 
:  S  t  1     RARI-bARHI    ELEMKNTAI.    ABLMD.ANCES 
A  Mh  IbORl  1E.\    bv  R.    A.    .Schmitt  and  R.    H.    Smith. 
•-.nu.il  r-.pt.     1=^  -Vp  61-14  Aug  62,   on  Contract  NASr-7 
..vVug  (^2,     Hip.     70  reis.   G.A-.Ull. 


o.W  N^2-  16H64        $H.  60 


.  "^.i  State  I'.  ,    Iowa  Citv. 
■  sTn^Y   OF    niH   ACRORA  ACSTRALIS  IN  CONN  EC - 

:.iN  wrni  an  association  between  vlfehiss 

■M)  AL  RORAL   ARCS  AND  BANDS  OBSERVED  AT 
x\-n{  GEOGRAPHICAL  POLE,    W6(),   by  Henry  M. 
'•Lrizj.-ni.    .Master  s  thesis.    Rept.   onGrant  NsG"  2,33-62 
'-c^^:,    ^rp.   M  refs.     SCl-62-  14. 
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Vj-^,k  •...setts  Inst.    >>»    I\\h..    Cainbi  idge. 
■'it-    KM.  ATI  ON    BHrWEHN   COSMIC"    X-RAYS    ANI^ 
AMMA    RA>S,     b\   C<'orge  W.   Clark.      Rept.   onCon- 
Ki.SASw-J~.     Il962j^p..    12  refs. 


NASA  N62- 15714        $2.60 

C*dahoma  State  V.    Research  Foundation,   Stillwater. 
ANALYTICAL  AND  EXPERIMENTAL  STUDY  OF  THE 
MECHANISMS  OF   PENETRATION  AND  LIGHT  EMIS- 
SION FOR   MICROMETEOROID    IMPACT  ON  AN 
ALUMINUM -COATED  PHOTOMLTLTIPLIER.   by  F.  C. 
Todd,   B.   A.   Sodek  and  others.   Quarterly  progress 
rept.   no.  7,    1  Apr -30  June  62,  on  Contract  NASr -7. 
[1962] 


NASA   N62-17925       $4.60 

Rand  Corp. ,   Santa  Monica,   Calif. 
SCIENCE  OF  THE  SOLAR  SYSTE.M"    1961   LITERA- 
TL'RE  SURVEY,   PART  IIL    BOOK   NOTES:   A  SE- 
I  ECTED  LIST,   by  Donna  Wilson.    Rept.   on  Contracts 
NaSr-2I(a4),  A F  49(638)700,  and  NAS7-100.   Nov  62, 
46p.   40  refs.    Memo.    RM-3109/3-NASA. 
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PB   162  418       $1.60 

[6570th  Aerospace  Medical  Research  Labs.,  Aerospace 
Medical  Div.  ]  Wright -Patterson  AFB,   Ohio. 
VISUAL   RECOVERY  TIMES  FROM  HIGH -INTENSITY 
FLASHES  OF  LIGHT,  by  Robert  D.  Metcalf  and 
Richard  E-   Horn.    Rept.  on  Visual  Aids  and  Protection. 
Oct  58,    15p.  9  refs.   WA DC  Technical  rept.  58-232; 
AD-205  543. 

DESCRIPTORS:  *Sensory  perception,  *Vision,  Eye, 
♦Flash  bums,  Adaptation  (Physiology),  ♦Instrument 
panels.   Design,   Lighting  equipment,    Nuclear  explosions 

A  high-intensity  carbon  arc  was  used  as  a  light  source 
to  determine  the  course  of  visual  recovery  after  expo- 
sure to  a  level  of  illumination  comparable  to  that  likely 
to  be  encountered  during  nuclear  operations.    The  sub- 
jects in  the  experiment  were  exposed  to  a  source  sub- 
tending 3^  58'  at  the  eye  and  with  a  luminance  of  up  to 
15  xlO^  fcx)t-lamberts.    Exposure  time  was  constant  at 
0  1  second.    Recovery  time  plotted  against  illumination 
at  the  eye  (and  source  brightness)  produced  a  straight 
line  curve  in  a  semilog  plot.    Extrapolation  to  the  esti- 
mated burn  threshold  indicates  a  maximum  recovery 
time  of  170  seconds  to  discriminate  a  brightness  con- 
trast comparable  to  reading  red -lighted  aircraft  instru- 
ments.   Recovery  times  to  other  brightness  levels  are 
also  indicated.  (Author) 
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-iPSCRlPTORS-  ♦Sensory  perception.   ♦Vision.  Motion,         other  means,  such  as,  coatings,  insect  secretions, 


PB   162  518      $1.  10 

Alar  Products,    Inc.  ,   ('leveland.   Ohui. 
DESIGN  AND  DEVELOPMENT  OF   A   PRE-:SS1KH   AN!) 
CONTROL   FOR   DYNAMIC   SEAT   CISHIONS,   b^ 
H.   I..   Burns  and  R.    E.   Stcx-kman.    Rcpt.     .n  Ri.iph'vi.  - 
of  Flight.  Contract  AF    i-HtOO)  5r  2  I.   [X-.   s^,   ^. 
WADC  Technical  rt-pt.    SM   M6    Ad   21)^   ^x^. 

DESCRIPTORS:    Human  en j(i nee rinij     'Ai  r..  i  itl  .-.cat.-,, 
•Spacecraft  seats.   *Pres->urt.'  regulator  -     \  dves. 

The  advent  Oi  long  range  aircraft  ha.s  .reat'.->l    i  :ec(uire- 
ment  for  maximum  long  term  .-.eating  ^oniforr.    Research 
and  development  have  evolved  and  efficient  Dvn.imu 
Seat  Cushion.   Successful  operation  of  a  DvnirnK  Seat 
Cushion  depends  on  close  control  of  air  pre.-^i^rc   mJ 
inflation  cycles.    Engineering  problem-,  m  Jcign    ind 
development  of  thi-s  close  control  involve   iir  prc^--  .re 
regulation,    manual  ctintrol,    inflatiim  anJ  Jefl  i-i.>r! 
valving,   and  cycle  timing.   The  applu  .itmn    -t  'hi-  .   'D 
irol  to  aircraft  use  imposed  additional  i  ccj.i  r  eincnt  -    ■: 
light  weight,    small  ->i/e,    and  rehabilitv    'v-.r  wide 
ranges  of  environment   ind  long  term  continiioiis  use. 
(Author) 


P6  162  5Z5       Si.  60 

Central  Inst,   for  the  LX-af,   St.    Louis,   Mu. 
LOCALIZATION   OF    SOCND   IN    DEFRl,    b>  It  >  I.    Hirst; 
Final  technical  rept.    1  Jan-  U  Dec  60.   ^m 
Contract  DA  44- l'J^md-2t)88.      UJanM,    Mp.      w-f-.. 
AD-Z52  818. 

DESCRIPTORS:  'Auditorv  perception,    •.^mnc!,  Aj^'.i'ory 
signals,   Range  finding.   Measurement,    Fcst^. 

The  present  experiments  show  that  auditor  v  distance 
perception  can  be  measured  either  in  terms    if  i 
listener  s  ability  to  discriminate  the  distanc-     't    i  .ari 
able  .sound  source  relative  to  that  of  a  fixt.d  ^ound  ^our.L 
or  by  making  absolute  identifications  ot  Ji.stanc<.   b. 
means  of  a  verbal  response.     In  an  anechoic  environ- 
ment,  the  intensity  that  would  normallv  ^h.ingt.  a^>.>irJin^ 
to  the  inverse  square  law  as  the  distance  nt  a  sound 
source  is  changed  can  be  control Ifd  independently    it  all 
other  cues  to  distanct.  per*.-  p<  ion.     Wi;hin'ht  tr  irrv  ^nrlc 
of  the  present  experiments,   other  measurement,-,  retiiair'. 
CO  be  done,  namely,   the  absolute  identification  of  Ji-- 
tance  when  all  cues  are  available  to  the  listener  in- 
cluding those  produced  bv  reflecting  surfaces  in  'he 
acoustic  environment.     Measures  of  distance  dlscrlrnl^.^ 
tion  urtder  conditions  where  intensity  is  separated  from 
other  cues  must  be  repeated  in  view  of  certain  limita- 
tions in  the  present  procedures,  (,^uthor) 


Order  from  CPO  $0.  25  as 
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National  Science  FtXindation,   Washington,  D.  C. 
SCIFSTIFIC   M.\NT0W1-:R   from  ABROAD.    UNITED 
SIAIKS  SCIENTISTS    \ND  ENGINEERS  OF  FOREIGN 
RIKIH    AND    IRAININC.,   bv  David  Green  wi.K>d.    [1962) 
J^p,    4  1    refs.    NSl-    tl    24. 

[)t;SC'Rin ORS     •S.ientifu  personnel,   •Engineering 
fx-rsonnel,    Education,   S..  lentific  organizations. 
Statistical  Alt.!. 
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Ni'ional  .\Lr. '11.1  lit  u  s    ukI  Sp.ice  .Administration, 

W  i^h.mgT.  <n.    1 ),    C. 

srAci-;  sriLviiMS  and  ENC^INEERS:  SEliiCrrED 
HIOGRAPHUAl     AND  BIBLKXiRAPHICAL    LJSTING, 
igS-.^VM       lg^J,    -liSp     l.lMKJrefs.    NASASP-5. 

Dl-.Sc'Riri  I  )K^     *~^u;niliv   IxTs.mneL   Personnel, 
•A^t!    'na,.tu^,    •[:;'.^.meen[ig  personnel.    •Biblit)graphy 
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I  i--tin^  bv  c.  ■  ii'tr  :e-^ 
Author  index 
Subiect  index 
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Langley  Research  Center,   National  .Aeronautic--  and 
Space  Administration,   Langlev  Station,    Vi. 
A  STUDY  OF   HUMAN   PILOT'S   .ABILITY    R)   Dl   lEfl 
ANGULAR   MOTION    WITH   APPLICATION    It)  CON- 
TROL OF   SPACE    RENDEZVOl'S,    bv  Rov  1  .    Rn--,e;Kkii. 
Dec  62,    17p.    7  refs.    Technical  ncKe  D-14^!^. 
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,\iriu  Me.iK.ii  Rese.irch  Lab    ,    Fort  Knox.   Ky 
THE    ACCIR.\C>    OI-    CONSTANT    ANGl'LAR   DIS- 
PlJ^Cl-.Ml.N'!    Ol-    THE    ARM   IN   TTIE   HORIZONTAL 
n^NL    .\s   INIT  LENCED  BY    THE   DIRECTION  ANi:) 
LCX  IS  OF     THT.    PRIMARY    ADJl'STIVE   MOVEMENT, 
h\    [      S     (.'iil'Aell      Repr,   on  Psvchophvsiological 
St.i^'.ies      J"  Apr  Sb,    2(>p.    i  refs.    Rept.    no     2,13. 

DT  S("RlPr(M<S     •Sensorv   perception,    •Proprioception, 
Aims,   Movement,   ("ontrol,    Errors. 

\'\nj  accuracv  ot  lii''  m^ular  displacements  of  the  arm 
was  found  to  Iv    i  function  of  b.<h  the  direction  and  IcKU? 
of  movement.    Movements  rowarJ  the  side  were  most 
acci.r.ite  m  th.e  --ide  ( S( )"  -  90*')  region,   and  movements 
'.I'Aar  .1  the  front  were  most  accurate  in  the  front 
(()"  -  4(»")  region     ((»*'  represents  the  intersection  of  the 
tiori/ontal  anJ.  medial  planes  passing  through  the  shoul- 
.ler  I'unt  and  9<J*'  represents  the  inter seaiin  of  the 
horu'ontal  .md  lateral  planes.)  Adjustments  toward  the 
su!e  were  more  accurate  than  chose  toward  the  front. 
(.\  ith.or  ) 
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Amu   Me.li,   1,   Rese.irch  I^b,      Fort  Knox,    Kv. 
r  DGMININ   OF'-    VIS'   AT    VEL(X-IT>-    \S   A   Fl'NCTlON 
Ot      nu-    LlNCni   OF   Ol^^ERVAHON   TIME  OF   MQV- 

l\i;  OK   \oN   MOVINC,  «;T!Mn  I,    bv  Alvin  G.   Gtddstein 
aiid  1..    K.    \^:..:a[1'.-       Kept     on  Psvchophvsiological 
Studies.      n  J.c-  ^^      1  ^p     2  refs     Rept.    no,    2SS. 


lESCRlPTORS:  *Sensorv  perception.   •Vision,  Motion, 

Velivif*     Stimulation. 

^  -u'vious  studv  demonstrated  an  inverse  relationship 
■xtvkecii  the  apparent  velocity  of  a  moving  visual  stimu- 
,~  and  the  duration  of  observation  of  this  movement. 
:-!e  present  experiment  investigated  whether  this  in- 
t;?,e  relationship  could  be  demonstrated  when  a  non- 
living visual  stimulus,   exposed  for  various  durations, 
c.Lvled  a  test  stimulus  moving  at  a  particular  velocitv 
■••LL  :\pes  of  pre-test  stimuli  were  used:  contoured 
,>,efv:cnt  (bLuk  and  white  strijx;s),    contoured  non - 
■iVL-nieiii  anJ  non    contour  ed  non  -  movement .     Twentv - 
.\  -.,,t'iei.ts  viewed  these  stimuli  for    various  pc-iuxis  of 
.. ,  (J     s      Is     J  J  and   Ml  sec).     The  results  sup[»tt  the 
.,n,  ...sion  that  the  inverse  relationship  found  in  the 
-iii.i.-:  expiei  inients  is  demonstrated  follow  ing  observa - 
:ion    >!  moving  siinuili  iinlv  and  not  following  observation 
-•io!V  moving  stimuli,     (Author) 
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Bn>)khaven  National  Lab.  ,   Upton,   N.   Y. 
MlTHODS   FOR  STUDYING  CELL  PROLIFERATION 
A!TH  ENtPHASIS  ON   DNA   UABEUS,   bv  l>)nald  E. 
Aimtvr.    Sep  62,    2.Sp.    U  refs. 
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other  means,  such  as,  coatings,  insect  secretions, 
biopreparation  from  air-dried  insect  carcasses,   electric 
current,  utilization  of  birds  in  combating  noxious  in- 
sects: employment  of  entomophages  (insect  eaters); 
biomethod  (parasites  uaed  to  combat  insect  pests);  in- 
sect repellents;  rodent  control  and  rodenticides;  equip- 
ment,  such  as,   dusters,   sprayers,   aerosol  generators, 
airplanes,   helicopters.  (Author) 


TID- 16657    $1,10 

Okahoma  State  U,   Research  Foundation,  Stillwater. 
STUDIES  ON  GLUTATHIONE  AND  2-AMINOETHANE- 
THIOL,  by  George  Gorin,  J.  Leslie  and  others.    Final 
rept.    1  June  ,58-31  Jan  62,  on  Contract  AT(ll-l)-7l. 

.Aug  62,   6p.   3  refs. 


A-4^^         SI.  60 


i.;;i!nia  ['..    l>)s  .Angeles.     School  of  Medicine. 
'■••I    PROIX'CTION   OF   IMMUNOLOQCAL  TOLER- 
>st  h   IN   C3Hf/Bi    MICT-:    TO   NORMAL   AND   LEL- 
'hMlO    AKR   MOl'SF    HSSUES,    bv   Esther  Fincherllavs. 
■t-pi,   on  Contra.  I  A  T(l  14- 1  )-GEN  - 1  2.      Ml  Aug  61,    16p. 
-  refs. 
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^av.ll  .Medieal  Research  Inst.  ,    Bethesda,    Md. 
iNTlLM  PY   CHANCi;.^    IX'RING  THE   INTERACTION 
F  POl  AD1-;NYLIC  AND  IXH.YI'HIDYLIC  AC:IDS,   by 

Kit/inger,    R.    F.    Steiner,   dnA'V.   H.    Benzinger, 
-L'pt-  on  NASA   Order  R^H     [W621   ^p     "^  refs. 
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tt..eof   Technical  Services,    IX'pt.    of  Conimei  ce, 

-*>  tsr.ington,    D.    C, 
't.vi    CON'TROl     (SIPERSEDFIS  CTR    ^12,   CIR    .M3, 
IR    ■>i4).    (Vt  62,     Up.    64^  refs.    OTS  Selective 
Bibhogi  iphv  SH   4S6.  | 

uS(KIPl()RS     'Pest  .ontrol,    Pi'-ticidcs,    ♦Insecticides, 
'RodeiiticiJe-.    MmHusv  icide--     * R.idiobiologv,    Coatings, 
-Itvtnc  cur  n.'nts,    Birds,    Pir.isites,    Insect   repellants, 

'^?'.''-\~.    Aet '  iso!  gencr,it(n --,    .Aircrift.    Ikluopters, 

-I-  ^4'J  doriiL'stu   and  foreign  references  On  pe.-^t  con- 
■  1   Klded  to  the  (TTS  collection  thr(High  October   1Q62. 
■  vLides  inlo!m,iiion  on  v.iriou--  kind^  of  insei-ticides  .ind 
pesticides,  pe-.i  control  bv  iiradi.nion    pest  control  bv 


Anatomy  and  Physiology 


AD -2"  4, 366       ST.  60 

Connecticut  U.  ,   Storrs. 
A  STUDY   OF   Plfy'SlOLOGlCAL  MECHANISMS  UNDER- 
LYING THE  SPIRAL   AFTER   EFFECT,    by  Sheldon  Lee 

Freud.     IXxnoral  thesis.     1^2,   72p.    28  refs. 

ilESCRIPTORS:  'Sensory  perception.  'Vision,  •Optical 
illusions,  'Visual  after  images,  Eye,  Retina,  Nervous 
svstem.    Motion,   Perception,    Physiology. 

It  was  the  purpose  of  this  study  to  investigate  a  number 
of  problems  relacing  to  the  physiological  mechanisms 
underlying  che  Spiral  After  Effect,   (SAE).     The  specific 
topics  studied  were:  (a)  Retinal  vs.  central  contributions 
to  the  SAE,   (b)  Hemiretinal  transfer  of  the  SAE,   (c)  Re- 
liabilitv  of  SAE  duration,   (d)  Duration  of  the  aftereffect 
as  a  function  of  exposure  time,   and  (e)  The  effects  and 
interactions  of  retinal  image-size,    retinal  place,   and 
hemiretinal  transfer  upon  SAE  duration. 

NASA  N62- 16469      $2.60 

Splice  Sciences  Lab.  ,   U.   of  California,  Berkeley. 
THE   PRESSURE -Pl'LSE,  by  C.  T    Gaffey.    Rept.  on 
Grant  NsG-94-60.    1 1  July  62,   28p.   37  refs.    Series 
no.   3,   issue  no,    10. 

BNL-6  22^       $1.60 

Hi  ookhaven  .National  Lab.  ,   L'pton,   N.  Y. 
PLATELET- EN[X)THELIAL  INTERACTIONS   AS 
STUDIED  BY    THE   ELECTRON  MICROSCOPE,   by  H. 
Cx)ttier  and  E.   P.  Cronkite.     30  Julv  62,    I6p.   40  refs. 
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Columbia  V.  Coll.  of  Physicianp  and  Surgeons, 

New  \ork,    N.   Y. 
STUi:)IES  ON   BONE   DEMINERALIZATION   WITH   EM- 
PHASIS ON  THE   REMOVAL  OF  STRONTIL'M.     Annual 
progress  rept.    1  Jan-3l  Dec  62,  on  Contract 
ATOo-1)   253(1.    1  Oct  62,    lip. 
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Hanfurd  Acurnic  Products  Opt-rati)  1,    Ku-nldiu:,    VSa-,r 
KINETICS   OF    RA[)(Anc)N-INi:)(C  Kl)  .HKMol  NSI^      >i 
tf.MAN    KBl)  Bl.CXJl)  ChLLS.    bv  H.    A.    \i■J■^^..^■n-.  a:w: 
I).    R.   KaLkwarf.     Rept.   on  (cnurd^  t    \1(4S    i)    is~u<. 
-'  j.ily  62,    lUp.    J  ret,-,. 


h)wa  StJt<L'  f    .>f  ^.   ,v:,    ■   ,k]  Tech.  .   Ames. 
i,F-f  L:(T  t)F-    GA.MMA    K\:)I\T10N  ON   BIOLOGICAL 
PRCJPLRTIKS    RF:I  ATKi    I"    IHl    ^  I '<'  CTL'RE  OF 
AMMAL    V1RI"SE:s       :•.-.-      i.  ;•  .w;-...  rept.  on  Con  ■ 
::  k:  AT(11    \)-^)2.      [  ^-  ;\-;   ,^:     >;•. 


Ii'*a  ^rafL   I  .     t  V  iciKL    iiid  Tech.,   Ames. 
A     .'(  ANMIMivt    STUDY  OF   LIFETIMi  SICKNESS 
AN[)  MORI  \1  |;>     \\r^   "•R(r^,l-\\    F-IFFECTS   RE- 
S':, I  I.NC;    !K()M    t:.\,'(  SI  K:     :(     .'fAETRATING 
IHR  ADIA  I  |{  )N,   by  John  W.  Gowen  and  jamce  Stadier. 
s.:    ;.j,v    .r  ,M,vr   s-  11*61-1952.  on  Contract 
A  1(1  l-l)-.n-.    -J.,,    jf,  refs. 


IK)   ri^"    >4.  no 
Pirt.sburgh  '/.  ,   Cr  i,l..a[-  S.  ■».-!    .f  Public  Health,  Pa, 

I.: 'NO  (iAZ.-\Ri)t>  i  •<(),M  iNi!\[.i-:n  radioactive 

PARTI(:i-L.\ri{   \\Ari:-<,   :,  ML-rman  Cember  and 
[oseph  A.    Wdts.>r,.    Pn.^iL',-^  i-fX.    1  =1  J..lv  s-^    14  Sep  59, 

.)['.  CA;iitidct  .\'I  (  io    .)    /,_.       "   ^  ■■    ^.;.    2'i-y.    N  refs. 
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K-idioat  riu[v  C'ciitcr      I:i-.',     i:    V-j-.^.     Cambridge. 

raoicm  an:)  ,M[-,suni(;Kr  m  tt)i-Su\!\G  and  ixi- 

SLMf'TRN     AND   IN.S  TRl  \n;N  IMH  ;S    n;CHNIQlIES   IN 
Af'Pl.IF-D   RA[')l()ACTIVir^  ,    :.>   RoMcv  D.    Evans. 
A.in.ai  pr  igrcs-,  • -;m     on  Contract  AT(3n- l)-'^S2. 

Ma.  f^2     1  Mp.    s   :ft~ 
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Argonnc  .National  L,ab    .    Ill 
S<:)KtK    I.ICANDS    INF-I  (■1:N(,-INC    '/.\"I()N    0(m:.v:)IN\- 
HON    Nl'Mt^LR,    I's    Icoi-irJl     ^at/iii      [Rcpc     mh  (^.on- 
rrurWil    KM  -Mj;    .-!     Sc'p60,    15p,   24  refs. 


ORNI,    \\\    ^^2     SI.  1^' 

Oiik   RidgL-  National  I,.th.  ,    'V---Ar.. 
IHL-    ORNL    ANALY'I-I(,,AI,   ClU- , MLS  I  KV    :)(\!sluNs 
i5()  KV  CCX:KCR0FT   WALTON   CUiNt- R AToR ,  :  . 
].    H.   Strain,   W.   J.    FlaiTiptM-i,    m..;  (',.    'a  .    [.j^j.^^.^u  ■ . 
(Rept.   nn  (:o,itract  W"4US  -  i»;   J^j.    I^Scp^^J,    21p. 
3  rff,s. 


O'ls   sR  -S()s    5(1.  ID 
iirtivr.it    1  c.fiiK  al  s,-rv;. ,-,-,,    :),-p(.     't  (  .  n;  1  nic  I  C(,' , 

lN<i(<f,ANK     (AlALNs-js.       \,,^^..^1    I4p.    2tl6rrfs. 
OTS  s<-:.-,riv-  Ribl;(iw;i  apU   sH    ni> 

DES-^RU'l  I  iKs     •<  ,i[.iK,.r--.    s^  :ifv,M,-,.   C'lcmical  rrac 
tion,-,,   (.  'kruua,  -  ,  .ihbriuni,    Rr^iii>.     !•:  lastnnu-rs, 
I>cump).-,itio,i,   i;xiJatioii,    Ht-.l,..  ti^n,    Rfconibination 
reactions.    Reaction  kiiu-tK-~,    I?K-.r\,    I-jimcv,    Mo 
lecular  structure,  P-K'-u't-,.    Vh^-rpti.,;.   c  ;a,s' chro-ti.i 
tography,   ElectncaKM;u!uctaiu  r,    \.i,;,s, 
Se  mi  conductn  rs . 

List  21)^    |,..::r-,tic  and  f.:-!^;;  f.t    tl-ik-.'s-  on  inorganic 
comp)^.:.  !>   rr-lating  to  ^  .ira  I, ,-,[,-,  .i,!,V.-J  t. '  the  CrPS  col 
lection  during  the  fx-riod  DS^v  r'  p>  .^t   A..^;..,st   l'Jb2.    In 
eludes  reports  on  synthehi,-,,   .•-..■rTiu.il  rcaction.s,  Jqui 
librium,   inorganic  resins,      1  ist  .r;Kr>,    kconipositi m. 
oxidation,   reduction,  atom  i  ,-Li.mbiaatiiip.,   kinetics, 
theory,  eiierirv  bonds,  strua.r,-   i;ul   utivitv,    inorganic 
polymers,  at'-..  >■ -.■xion,   reta'.ki-,,    ^a,-,  .  tnunatograph.v, 
electrical  coiiJuctivity,  semi    nural,-,,    i,:lit,,   and 
others.    (Author) 


OTS  SB-.SO.S       $0   10 

Office  of  Technical  Services.   I>?p{.  ofComnicue 

Washington.   D.  C. 
ORGANIC  C:ATALVs  IV      i\;<:    i      M  I P' ;  .\  nc  c'DM 
POUNDS   AND  PETROLLLM   PRuDi  V  IN.     Aug  ^J     l^p, 
266  refs.    OTS  Selective  Bibliography  SB- Sas. 

DESCRjrrOK.S:  'Catalysts,   Organic  cor";>>iirvK     'A,:- 
phatic  compounds.   •Petroleum.   Reacti.x!  kuuru.s.  S.n 
thesis.  Sorption.    Abscnptio;;     iKjr  igt_naii.>n     MoL\  .i:.ii 
isomerism.   I>ccom|X)sition.   O.xidatun,    Fi.-^tcMf  u  ation. 
l^lielled  substances.  Desulfurization. 

Lists  266  domestic  and  foreign  refereiu  l-  ;h  riamin>i  tu 
aliphatic  compounds   lu!  ;x  rroleum  pnKi  i.  t-,   iddod  m 
the  OTC  collection  dui  mg  (he  pericn,!  W^^  Tir  ougFi 
August  1962.     Includes  reports  on  ki  ir-i,  -,  md  mechan- 
isms of  reactions  involving  cataU  ms     --snrhisis,   sorp- 
tion,   adsorption,    tivdrogcnatiin     dcr  \  1 : .  >gr'i.u  ion, 
1  some  rizat  ion,   dt      >!:  ;\.-,;:  i  m       .Mjjr:  ,.i     c-tcr  it  k  a:  h)n, 
tracer  studies,   cracking,  desulfuri/.inon     :,tining, 
cyclization.   research,  andotFicr-;      (  \.,tfi,.i  > 


OTS  ss  s;r   SO.  lo 
(ntuc    It   I'^'Chnical  S.rvurv,    iv.pc.   . -f  (  ommerce, 

W   l---,l:l^Ti':;,     !").     (\ 

OHi,.\NlC    I    \I\I\sls.     r\'U     III     (JRC^ANIC    POLY - 
M',.-<s.     x  1^  •..,    i  ip.    i>!   ;..t..,.   (ri  s  srk-.-rivo  Bibli- 
.-'^iapfis  sF^   St)7. 

DES:-'<iriOHs     •(■a-alv..'s,    Or>:a:M.   .omp)unds,   Poly- 
mors,   s>,-;o   -.si-,,    l'r.lv,-,-.trr  pla.stu^,    Hpt)\Kk\^, 
M'.-ra!  ■:  ji:iu   .i  >'TT{xrj!i  J.s,   F'la.tu^,   I' Ijorocarbons,  Con 
1   :;.-,at..iii  t -a.  r:  i[i,-.,   ' 'it  r  a\  i.  il,-t  radiation,    (ilasttjmers, 
licat  i:-.- it:'H';:t,    (  > 'p 'Is  !;ic  i  i.'.atn  m,    Polvmc  n/.at  ion, 
Stere(«^  ,>>onii,st!  . ,    :^■l.t^l•l  knioti..s,    Molecula  r  isom  • 
erism.   Resins. 


Lists  IMl  domestic  and  foreign  references  on  organic 
pivmers  relating  to  catalysts  added  to  the  OTS  collec- 
tion during  the  period  1959  through  August  1962.    In- 
cludes reports  on  synthesis,  polype  re  sters,  epoxies, 
jrganometalbcs,  fluorocarbons,  plastics,  condensatK)n 
reactions,   ultraviolet  curing,  elastomers,   high-mo- 
lecular  ct>mpf:>unds,  thermal  treatment,   graft  copolymeri- 
zatuni,   stereospecific  polymerization,   kinetics,   iso- 
-rxTS,   monomers,    resins,   and  (Xhers.    (Author) 


Organic  Chemisfry 


:i:)-i66(is     $i.6() 


GtMigia  Inst,   of  Tex^'h.    Engineering  lixpcriment 

Station,   Atlanta. 
P^iVSRAL   PROPERTIES  AN'D  STRUCTL'RAL  CHAR- 
ACTERlSmCS  OF   POLYMERS  RESL'LTING   FROM 

fVSr   EFFECT"   POLYMERIZATION,   by  L.  W.  Elston 
mJ  W.   H.    Burrows.    Quarterly  tL^;hnicaI  status  rept. 
-..  .  1,    I  Mar-31  May  62,   on  Contract  AT(38-i)-202. 
.    J„r.c  ^2,    ISp.    2:"  refs. 


V^SA  N62- 17169 


10 


'Avandotte  Chemicals  Coi 


Mich. 


:.SVHSTIGATION  OF    ACH^IVATED  SPECIES,   by 

:.    E     Kuentzel.    Rept     on  Conti  act  NASr-24      [1962] 

'P- 


Physical  Chemisfry 


N^A-SK-26^        $2.  K) 

Att>mus  International,  Canoga  Park)  Calif. 
THE  SEPARATION   OF    L'RANILfM   FROM  NaF-KF-L-F^ 
'LSDNaF-ZrF4-UF4  WITH  BrFj,   by  F.   J.   Keneshea.  Jr. 
r-ept,  on  Contract  AT(  1 1- 1-GEN-H.     26  Aug  S:3,   de- 
cUbbiticd  is  Jan  62.    22p.   6  rets. 


:D  14441    $2.60 


Brandeis  U.  ,   Waltham,  Mass. 
EFFECTS  OF   MERCAPTANS  AND  DISULFIDES  ON 
FREE   RADICAL,    LICF-TT  AND  HIGH   ENERGY    RADIA 
TION  INIX'CED   REACTIONS,   by  Saul  G.  Cohen. 
Progress  rept.  on  Contract  AT(30- 1) -2499.   8  Dec  61, 
»sp.   16  refs. 


'nD-r2l6       $1.60 


Chicago  L'.  ,    111. 

SE.ACTIONS  OF  SOLVATED  IONS,    by  Henry  Taube. 
Final  icpt.   on  Cxantract  AT(ll-l)-3~8.     24  Sep  62,   9p. 

Jl  refs. 


HW-SA-2636      $1.10 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
CATALYTIC   INCREASE  IN  DISSOLUTION  RATE  OF 
URAMIUM  OXIDES  BY  CI 2  IN  MOLTEN  SLATS,  by 
M.  C.  Lambert  and  R.  L.  Braun.    Rept.  on  Contract 
AT(4.S-1)-1350.    2  July  62,   9p. 


HW-SA-2693      $4.60 

Hanford  Atomic  Products  Operation,   Richland,  Wash. 
A  DATA  LOGGING  ABSORPTIOMETER   FOR   ROUTINE 
I'RANIUM  ANALYSIS,  by  N.  P.  Wilburn  and  W.  L. 
Nicholson.  Rept.  on  Contract  AT(45-I)-1350.   10  Aug  62, 
45p.   5  refs. 


riD-16.Sl3      $1.10 

Hughes  Research  Labs. ,  Malibu,  Calif. 
STUDIES  OF  H^DISSOCIATDN.    PHASE  II,  by  A.  W. 
Ehler.    Quarterly  progress  rept.   no.   3.    15  May- 
15  Aug  62,  on  Contract  AT(04-3)-362,    6  Sep  62,   3p. 


T1D-I6293       $7.60 

Iowa  State  U.  ,  Iowa  City. 
THE  SOLID  STATE  CHEMISTRY   OF   RARE   EARTH 
OXIDES,    by  Leroy  Eyring.     Final  rept.  on  Contract 
AT(ll-l)-7'2.   76p.    16  refs. 


NASA  N62-16351       $8.60 

Isomet  Corp. ,  Palisades  Park,  N.  J. 
CARBON  DIOXIDE   REDUCTION  SYSTEMS,   by 
Dimitris  Argyr,  Stanley  Burghardt  and  others.  Progress 
rept.  no.  6,   15  Sep  61-15  Mar  62,  on  Contract  NASw- 11 7. 
15  Apr  62,   93p.     Isomet  rept.  no.  5007-PR6-62. 


NASA   N63- 10201    $0.75 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
SAMPUNG  STUMES  DOWNSTREAM  OF   HYDROGEN - 
NITROUS  OXIDE-DILUENT  FLAMES,  by  Burton  D.  Fine, 
Nov  62,  22p.    11  refs.  Technical  note  D-1528. 


NASA  N62- 16640      $1.60 

MSA  Research  Corp. ,  Gallery,  Pa. 
ELECTROLYTIC  PRODUCTION  OF  OXYGEN  AND 
REDUCTION  OF  CARBON  DIOXIDE,   by  C.   A.  Palladino 
and  R.   E.   Shearer.    Quarterly  status  rept.  no.  3, 
1  Apr-30  June  62,  on  Contract  NASr-70.  18  July  62,  l6p. 
7  refs.  MSAR -62-78. 


S-4 


S-5 


AD- 279  340      $1.60 

Naval  Research  Lab.  ,    Washington.   D.   C. 
SL'RFACE  VISCOSITY  OF   VIONOMOl.ECL'LAR   FILMS 
ON  WATER  AT  LOW   FILM   PRESSURES:   A   LITERA 
TURE  SURVEY,   by  N.   L.   Jarvis.    Interim  rept. 
16  Feb  62.   20p.    l2Wff.s.    NRL  rept.    574^. 

DESCRIPTORS     *Sea  water.    Surface  propt-rties     Surta.e 
tension,   Waves.    'Thin  films,    Vi.scositv.    'Surface- 
active  substances.    Aliphatic  compounds,    Acids. 
Alcohols,    Esters,    Polymers,    Proteins,  -Report.s. 

Recent  studies  have  shown  that  capillary  waves  cm  be 
effectively  damped  by  monomtilecular  films  at  film 
pressures  (surface  tension  depressions)  as  low  as  one 
or  two  dynes   cm.   Such  small  decreases  in  surface 
tension  can  hardly  be  responsible  for  the  ftirmatum    if 
slicks  on  the  surface  of  the  ivean    the  d^imping  i-^  [Vfiv 
likely  associated  with  scxne  i>ther  property  of  the  munc 
molecular  film,   such  as  its  surface  viscosity.   TTiis  re 
port  13  a  review  of  the  literature  on  surface  viscosity 
It  summarizes  the  methtxJs  that  have  been  used  to  de 
lermine  surface  viscosity  and  lists  the  values  that  have 
been  reported  for  a  large  number  of  compounds.   Of  the 
surface -acDve  comptxinds  studied,   the  proteins  and 
synthetic  polymers  gave  the  highest  surface  viscosities 
at  low  film  pressures.   Cther  classes  of  compounds, 
such  as  the  fatty  alcohols,   fatty  acid.s     and  esters, 
generally  gave  much  lower  surface  viscosities  at  film 
pressures  of  one  or  two  dynes   cm  on  acid  substrate. 
These  compounds,   however,   have  not  been  studied  on 
sea  water,   and  their  surface  viscosities  on  this  sub 
strate  are  not  known.      It  is  possible  that  they  will  have 
somewhat  different  surface  viscosity  valuer  from  those 
given  in  the  literature  for  water  substrate  due  to  the 
high  ratuj  of  monovalent  to  divalent  cations  present  in 
sea  water.   (Author) 


EARTH  SCIENCES 

Order  from  GPO  $0. 15  as 
I  19.  16:4II-D 

Geological  Survey,   Washingttm,   D.  C. 
REVIEW  OF   SOME   EliiMENTS  OF   SOU    MOISTlRh 
THEORY.    FLUID  MOVEMENT   IN  EARTH  MATH 
RLALS,   by  Irwin  Remson  and  J     R     Randolph.    W62, 
4lp    70  refs     Geological  Survey  Protessional 
Paper  411-D 

DESCRIPTORS:   •Geophysics,   'Soils,   Moisture,  Motion, 
Theory,  Surface  tension,   Water  vapor.   VafX)r  pressure, 
Osmocic  pressure,   Diffusion,  Gravity,   Hydrostatic 
pressure.  Adsorption,  ThermtxJynamics,   I>istribution. 
Porosity. 

Order  from  GPO  $0  30  as 
C  4.25/2:960 

Coast  and  Geodetic  Survey,   Washington,   1).   C. 
L'NITED  STATES  EARTHQUAKES,    I960,   by  H    Carroll 
Talley,  Jr.  and  William  K.   Cloud.    94p 

C^SCRIPTORS:   "Earthquakes,   Maps,   Alaska,   Arkansa-.. 
California,  Colorado.  Georgia.  Hasvan,   Idaho, 
Montana,   Nevada,   New  Mexico,   North  Carolina, 
Oregon,  South  Carolina,  Tennessee.   Washington, 
Puerto  Rico,     Panama,   'Seismological  stations 


PB    162  440       $2.60 

Harvard  L'.  ,   ('ambridge,    Mass. 
.■\DVA.SC:ES   in    mapping  HL'MAN   phenomena,    by 
Edward  L.    I  llman.    Rept.    no.    3  on  Contract  NSori- 
t)"6n      June  ^1      22p.    S  refs. 

DI-^('RIPT(3R.S    'Cjeographv.    'Mapping,    Economics. 
Iransportation.   Statistical  data. 


Climatology  and  Meteorology 


PH    1^2  S22       S2.6<1 

[.•Xrmv  Electronics  Research  and  Development  Lab    ] 

Fort  Monm(XJth,    N    J. 
DESIGN   ANll  DEVELOPMENT  OF   AN  INFRARED- 
ABSORPTION   HYGROMETER,   by  Rudolf  Hanel. 
6  July  55,   28p     2  refs.    Technical  memo    M-1677; 
AD-66  812 

DESCRIPTORS     'Infrared  radiation,  Absorption, 
Measurement,    'Hygrometers,   Design,   Meteorological 

instruments.   Humidity. 


The  hygrometer  which  wa- 


;x\!  fi>r  use  in  the 


meteorological  field  is  cap.iiili.-    if  Pleasuring  the  abso- 
lute humiditv  of  the  atmosplii-rt     :own  to  -bCPC  and 
-^llWmm  Hg  with  an  accaracv  Ix-tter  than  5%  RH  even 
under  the  worst  ci>nditions      I'he  design  is  based  on  a 
one-channel,   dual-wavelength,    2-servo- kxip  method 
rhe  design  exhibits  the  following  advantages:  flexibility 
in  application,    [lackagability,   and  high  accuracv     The 
whole  instrument  can  be  packaged  in  a  single  housing. 
Elearonic  tubes  are  used  only  in  the  preamplifier  and 
may  be  replaced  by  transistcTrs  in  order  to  minimize  the 
weight  and  size  of  the  instrument 

.NA.SA    .\62- 16^54       $0  SO 

CKxJdard  SfVice  FUght  Center,    National  Aeronautics 
and  Space  .Administration,    Greenbelt,    Md. 
R.\DK)Min'RlC    MEA.ST'RE.MENTS   FROM  SATELLITES, 
hv  R     A.   Hanel.   Oct  ^2,    1 3p.   24  refs.   Technical  note 

n'-i46^ 

FB    162  ^U       $17.  UU 

Naval  Avionu  s  Fai  ilir\     indianapt^lis  ,   Ind. 
lAHLES  OF    AI-MOSPHHRIC    PREC-IPITABLE   WATER 
FOR   HORIZONT.M.   PA'DIS.     hv  Glen  E     Martin. 
Sep  >~     26''p     11   refs.    Rept     no     NAFI -TP   3,"^; 
AD    14^  ^^1 

DESCRirrORS    Atmosphere.    'Water  vapor,    'Atmos- 
ptH.':i.    pr  ecipiration     Precipitation,    Infrared  radiation, 

Sratisfual  analvsi-.      Tables. 

latiles  'if  pi  ei  ipitable  water  for  horizontal  paths  at  ^ 
Jitfeteii!  altitudes  are  presented  for  4  different  geo- 
giaphual  liH^ations      The  stations  are  Columbia,   Mo., 
("ajie  Hattetas     N.    C'.      Pittsburgh     Pa.     and  Washington, 
D,    C".      The  altitudes  are  (I.  =1,    1,(1     1.^.    2.0.    2.5,    3.0, 
i    s     4(1    and  ^   d  km.     The  prec ipitable  water  is  cor- 
rei.  red  fur   pressure  broadening      The  readings  cover  a 
4   vear  petuH.1     )ulv  l'J52  through  Feb  l^S6      The  tab- 
ulated ',jantit\   IS  {/°  '  /3  )1  '2^1     sphere  H  is  the  depth 


S   ^ 


(cm)  of  precipitable  water  in  a  horizontal  column  of  air 

1  km  long  and  {fi  I  fi  )  '     is  a  correction  factor  for  the 

pressure  broadening  of  the  atmosphere  when  the  pres- 
sure, /'(mb),   IS  not  standard,    «  .    Separate  statistical 

ro 
statements  concerning  (p  /  a  )^/  H  are  made  for  each 

station,    month,   and  altitude. 


Geology 


Order  from  GPO   $1.  2S  as 
!   W    ^:1  Ur-F 


Atomu   Energv  Cx)mmission.   Washington.   D.   C. 
.MSTRIBLTION  OF   ELEMENTS  IN  SEDIMENTARY 
ROCKS  OF    niE  COIX)RA[X)  PLATEAU,    A   PRELIM- 
INARY   REPORT.     CONTRIBLmONS  TO  THE  GEOLOGY 

OF  L'RANIUM.    by  William  L.    Newman.    1962,    l32p, 
,52  refs.   Geological  Survey  bulletin  1107-F, 

DESCKIPFORS:  'Sedimentary  rock,    'Geology,  Sand- 
srone.   Limestone.   Getxhemistry .   'Uranium.   Geological 

Sal  ve\ 


Order  from  GPO  $1.25 

:  W.3:10H7-F 


Atomic  Energy  Commission,   Washington,   D.   C. 
GEOLOGY    .AND  ORE   DEPOSITS  OF  THE   KERN 
RIVER  URANIUM  AREA,    CALIFORNIA.   CONTRI- 
31T10NS  TO  THE   GEOLOGY  OF   URANIUM,  by 
£.  M.   MacKevett,  Jr.    19«),   65p.   35  refs.   Geological 
Survey  bulletin  10H7-F. 

DESCRIPTORS :    'C^.x^logy,   'Ores,   'Uranium,   'Deposits, 
viimentary  rock,   Rock  (Geology),  Geological  survey, 

•California, 


'rJer  from  GPO  $1.  25  as 
1^.  ^:1107-G 


Atomic  Energy  Commission,    Washington,   D.   C. 
•RECONNAISSANCE  GEOLOGY  OF   HILAND-CLARKSON 
HILL  AREA.    NATRONA  COUNTY   WYOMING.    CONTRI- 
31T10NS  TO  THE  GEOLOGY  OF   URANIUM,   by 
Ernest  I.    Rich,     i9^2,   97p.     74  refs.  Geological  Survey 
-■bulletin  11U7-C. 

DESCRIPTORS:  Geology,   'Geological  survey,   'Uranium, 
'Wyoming. 


Order  trom  GPO  $1.00  as 
:  1^^.3:1147-6 


Atomic  Energy  Commission,   Washington,   D.  C. 

KA.MUM   IN  SOME   ROCKS  OF   PENNSYLVANIAN 
^GE  IN  OKLAHOMA,   KAN'SAS,   AND  MISSOURI. 
-O.VTKlBiniONS    TO  THE  GEOLOGY   OF   URANIUM. 
3y  Harold  J.   Hyden  and  Walter  Danilchik.    1962,   91p. 
""i  refs.  Geological  Survey  bulletin  1147-B. 


DESCRIPTORS:  •Geology,  •Uranium.  Geochemistry, 
•Sedimentary  rock.  Shales,  Radioactivity,  Rock 
(Geology),  Geological  survey,  Oklahoma,  Kansas, 
Missouri. 

Order  from  GPO  $3. 00  as 
I  19.3:1099-8 

Atomic  Energy  Commission,  Washington,  D.  C. 
URANIUM-BEARING  GOAL  IN  THE  EASTERN  PART 
OF  THE  RED  DESERT  AREA,    WYCMING.    URANIUM- 
BEARING    COAL  IN  THE  GREAT  DIVIDE  BASIN. 
SWEETWATER  COUNTY,    WYOMING,   by 
Harold  Masursky.     1962,   172p.  85  refs.  Geological 
Survey  bulletin  1099-B. 

DESCRIPTORS:  •Uranium,  •Coal,  Geology,  Deserts, 
Geological  survey,  'Wyoming. 

NASA  N62- 16862         $5.60 

Bofeton  U.  ,  Mass. 
A  STUDY  OF  TEKTITES,   by  Gerald  S.  Hawkins. 
Research  rept.  no.    14  (final)  on  Grant  NsG-2l-59. 
June  62,   54p.  63  refs.  Tektite  Project, 


Order  from  GPO  $0.  40  as 
1  28.  27:8112 

Bureau  of  Mines,  Washington,  D.  C. 
INDUSTRIAL  SILICA  DEPOSITS  OF   THE  PACIFIC 
NORTHWEST,  by  George  J.  Carter,  Hal  J.   Kelly, 
and  E.  W.  Parsons.   1962,  61p.   11  refs.    Information 
Circular  8112. 

DESCRIPTORS:  'Silicon  compounds,   'Dioxides, 
Minerals,   'Quartz,  Deposits,  Geology,  Sources, 
Industries,  Materials 

Data  obtained  from  field  and  laboratory  examinations 
were  used  by  the  Bureau  of  Mines  to  evaluate  82 silica 
deposits  in  the  Pacific  Northwest.  Of  the  37  deposits 
found  to  be  of  high  quality,  only  16  were  large  enough 
to  be  classified  as  industrial  silica  resources.    Meth- 
ods of  simple  low-cost  beneficiation  and  rapid  classifi- 
cation of  a  large  number  of  samples  were  investigated 
in  the  laboratory.    These  tests  indicated  that  high- 
intensity  electromagnetic  separation  was  equal  or 
superior  to  either  high-or-low-intensity  electrostatic 
separation.   In  general,  the  electromagnetic  method 
gave  higher  recoveries  and  produced  equal  or  better 
grade  concentrates.    A  glas-s  button  method  developed 
for  estimating  iron  oxide  content  of  silica  samples 
proved  to  be  highly  satisfactory  as  a  means  of  classi- 
fying field  samples  and  evaluating  beneficiation  tests. 
(Author) 

Order  from  GPO  $  1 .  25  as 
I  19. 16:297-B 

Geological  Survey,  Washington,  D.  C. 
GEOLOGY  OF  THE  HUGO  PEGMATITE  KEYSTONE, 
SOUTH  DAKOTA.    PEGMATITES  AND  OTHER 
PRECAMBRIAN  ROCKS  IN  THE   SOUTHERN  BLACK 
HILLS,  by  J.  J.  Norton,   L.  R.  Page,  and  D.  A.  Brobst. 
1962,  87p.  71  refs.   Geological  Survey  Professional 
Paper  297-B. 

DESCRIPTORS:  *Stratigraphy,  'Minerals,  ♦Petrology, 
Rock,  Igneous  rock,  ♦Pegmatite,   ♦Geological  survey. 
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lfc;i-823      $8.60 

Geological  Survey,   Washington,    D.  C. 
GEOLOGY   OF   THE   POWDER    KIVEK    BASIN. 
WYOMING   AND  MONTANA.    WIHI    RHFHRENCH    \0 
SUBSURFACE   DISPOSAL   OF    RADIOACTIVE   WASIHS. 
by  Helen  M.   Beikman.    Feb  ^2.    H9p.    sg  rets. 


TEl 


$6.60 


Geological  Survey,   Washington.   P.  C. 
INTERIM  GEOLOaCAL  IN VESHGATIONS  IN  THE 
Ul2b.  O?   AND  U12b.  (T   TUNNEI5.    NEVADA   TEST 
SITE.    NYE  COUNTY.    NEVADA.     GAMMA    RADIO- 
ACTIVITY,   by  D.    [).    Dickev.    W.    L.    Emerick  and  Carl 
M.   Bunker.     June  62    64p.    ^  rt-f--. 

ORO-571       $4.6U 

Institute  of  Marine  Science,    U.   ol    IVxas,   Port  Aransas 
THE  NORMAL  ZINC,    IRON.    COBALT,    M.\NC;.\N'HSH 
AND  SODIUM  CYCLES   IN   A   PRODUCTIVE   BAY,    b^ 
Patrick  L.   Parker,   .Ann  Gibbs  and  others.     Final  rep*. 
14  May  59-14  May  62,   on  Contract  A  r(4U-l)-2='St). 
25  May  62,   44p. 
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PB   162  521       $1.  lU 

Arctic  Inst,   ul  North  Amenta  [Washington,    D.    C.  ] 
BLUE  DOLPHIN   LABRADOR    EXPEDinONS,   WIN  IE  H 
PROJECT  1953,   by  John   I.    langerman  (Dartiii' x^tf; 
Coll.).    Field  rept.    ur  Contract  Nonr  -  1 1  38(02). 
30  Apr  54,    lOp.     I  ref.    AD- 55   564. 

DESCRIPTORS:  •Oceanography  data.    "CX  eanographic 
vessels,  Hydrographic  sarveying,   Oceanoiugv, 
•Labrador,  Oceanography. 

This  project  forms  a  continuation  and  an  exten-.i^n    'f 
the  oceanographic  >-Lurvey  operations  ccrdactcd  in  :.he 
coastal  waters  of  Labrador  during  the  summers  of  H4^. 
195(),    1951.   and  1952  by  the  research  vessel  Blue 
Dolphin  and  by  Blue  Dolphin  parties  in  March  and 
April  1952  and  1953.    Ilie  objective  of  the  project  'Aa, 
to  determine  the  winter  hydrographic  structure  ot  ^hc 
waters  of  the  northeast  coast  of  Labrador. 

PB   162  587       $2.60 

Lfxrkheed  Aircraft  Corp.  ,   Burbank,   c:ahf. 
PROCEEDINGS  OF   INTERINIXSTRIAL  OCEANO- 
GRAPHIC   SYMPOSIUM   (NO.    D,     BL  RBANIC. 
CALIFORNIA,   5   JUNE    1962,   by  Gordixi  G.    Lill. 
14  June  62,   30p.     1 9  rets. 

DESCRIPTORS:  •Syniposia,    oceanol.Aiv.    •D^eano- 
graphic  data.    Ocean  waves,    A:::iosf)t-.crc.    B<"-n^la:A 
layer,   Geophysics,    Temperature. 

Contents: 

The  interindustrial  symposia 

Operation  cow 

Interaction  (^  the  ocean  and  atmi->spherc 

Temperature  structure  A  Santa  Barbara  t:iiai;nel 

Ptioto  technique  for  determuung  sea  suiface  s  ^ 'pt  ^ 


PB  162  426       $2.60 

Navv  EKctronics  Lab.,    San  Diego,   Calif. 
OChANOGR.\PHIC  CRUISE   TO  THE  BERING   AND 
CHUKCHI   SEAS     SUMMER  1949.   PART  I:  SEA   FLOOR 
Sll'DlES,   by  h.   C.   Buffington,    A.   J.   Car  sola,   and 
R.    b.    [>ut/.     2  Oct  SU,    30p.     11   refs.    Rept.    204. 

DESCKIPrOKS:  •Oceanographic  data,   •Bering  Sea, 
•Clhukchi  VM,    •(.Xtdn  bottom.    Ocean  bottom  topography, 
SeduTHntitioti,    Underv^ati  r  photography,    .Sta  water. 
Optical  profxi  Mt.  s,   tVeunology. 

Ihe  fhKir^  of  the  Bering  and  Chukchi  Sea  shelves  are 
iLittL  t   than    inv  land  surfaces  of  comparable  extent  on 
'ht^   tuct-  of  tht  earth.     Agencies  producing  and  control- 
ling thi-^  flarness  can,   as  vet,   only  be  speculated  upon, 
and  are  -Mil  to  ht-  positively  determined.     The  present 
hathvmetrv  of  the  Bering  Sea  and  Chukchi  Sea  .shelves 
-t_ems  to  l)e  primarily  related  to  the  lack  of  glaciatlon 
during  the  ice  age.     The  Bering  .Sea  shelf  is  primarily 
covered  *irh  fine  sand  and  the  Chukchi  Sea  shelf  with 
mud.     Waters  covt  ring  the  Bering  and  Chukchi  Sea 
shelve-,  an    .inusually  turbid,   due  largely  to  sediment  in 
-u^,pension  a:id  a  high  ZLH)-phyToplankton  content. 
(  \urhor) 


Physics  of  the  Atmosphere 
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Navy  Electronics  Lab.,    San  Diego,   Calif. 

cx:h.\ncx;rap}iic  cruise  to  the  Bering  and 
chl'kchi  sfa.s,  sl'mmer  1949.    part  iv:  physical 
cx^eancxikaphic  s'r'dies:  vol,  2.  data  report. 

2^  May  s4,    4  ^p.      Rept.    416,    Vol.    2.  AD-76  249. 

DHSCKIPrORS:  •(X.eanographic  data,    •Bering  Sea, 
•Chukchi  Va,    St-a^ater.    ft  mperature.    Salinity, 

Density,    Oceanology. 

PB  162  42M-1        S  ^.60 

Navv  Electronics  Lab.,    San  Diego,   Calif. 
()CE.\NO(^.R.APHIC   CRUISE    TO    THE   BERING    AND 
CHUKCHI   SEA.S,    SUMMER   1949.     PAR  F  IV:  PHYSICAL 
CX-EANCX;R.APHIC    SR'DIFS:   vol.    I.     DE.SCRIPnVE 
REPORT,    bv  J.    F.    r.    S<iur,   J.    P.    Tullv,    and  E.   C. 
LaFond.     27  Ma^.  -4.    Up.     20  refs.     Rept.    416,    Vol.    1; 
AD->s  4M. 

DESCRIPn)RS:   •CXeanographic  data.    •Bc-ring  Sea, 
•Chukchi  -Sea.    .St-a  vvater.    Temperature,    IX'nsity, 
i>aiinity,    CJcean  currents,   CXean<jlogy. 

During  a  two-month  cruise  in  the  summ<.r  of  1949, 
systematic  measurements  of  the  physical  oceanography 
of  the  shallow  eastern  Bering  and  Chukchi  Seas  and  of 
the  Bering  Strait  were  made.      Die  temperature,  salinity 
inA  density  of  the  water  wt.  re  established,    and  the  dis- 
tribution,   movements,    and  interaction  of  the  water 
masses  pre  sent  in  iht   area  were  investigated.     A 
d«.scription  of  the  results  of  these  studies  Is  presented. 
(  Kjth.T  I 


TiD-lf^f^'J       51.60 

VVfXHls  Hoie  (  K  eanogr  aphu    Institution,    Mass. 
V)S-n:Ui     DRIFT    EXPERIMENTS   OFF    CAPE 
CAN.*i\'EKAl .,     hv   Dean  F".    Rumpus.      Kept.    Mar  -Aug  62, 
on  Contract  A  I  (  <n-  l  )-:^~ 


12  Sep  6  2      rp. 


n:)-i64^s     $1.  HI 


General  Mills,    Inc.  ,    Minneapolis.    Minn. 
ATMOSPHERE   MONITORING].     Letter  progress  rept. 
^,nc-Julv  6  2.   on  Contract  AT(11-1)-401.     [10  Aug  62], 


i:)-ih()i 


$  I .  w 


JcriLtal  Mills,    liu  .  ,    Minneapolis,    Minn. 
.i:nt:R    PROGRESS   REPORI    FOR    APRIL  1962  [ON 
■loH  Al   TirUDE  S.\.MPL1NG]  on  Contract  AT(ll-l)-401 
-  \U\  6  2,    15p. 


'::i  lO-^ss    S13.  CX) 


r<:neral  Mills  Electronics  Group,   Minneapolis,   Minn. 

TPr;R   ATMOSPHERE    MONITORING  PROGRAM,   by 
5,  W(.x)d,    I").    Lundgren  and  others.     1  Aug  62,    ISQp. 
4^  refs.    Rept.    no.    2MH. 


NASA   N^'.    Ml  U:       $2.  H) 


A  1  St.ite  U.  ,    lo\^a  C'ltw 


♦  LARGE   DIURNAL   VARIATICJN  OF   THE  GEOMAG- 

•  ETICALLV   TRAPPED   RADIATION,  by  B.  j.   O'Brien. 

■-■p'      -n  Gr.int  NsG'2,15   62  and  Contract  N9onr- 938(03). 
.-'':l  25p.    12  refs.    SUI    62   23   A. 
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ENGINEERING 


'ir  from  CTO  $  ).  5(1  as 
.-.  2"  MW" 


Lrea.:  of  Mines,   Washington,    D.   C. 
M'STRIAL   ENGINEERING  PRACTTICE  ATSE- 
ECTED  METAL  MINtiS   IN  WESTERN  STATES,  by 
"r«iU  !;.    Redmon.    N62,   S6p,   24  refs.   Infonnation 
arcular  s(W^. 

tsc  RinORS;    •Mining  engineering,   •Management 
V.neenng,    Engineering,    Metals,   Mines. 

":u.strial  engineering  departments  perform  staff  duties 
;-Jare  inost  effective  wht?n  sincerely  supported  by 
~aidj;ement.    In  accordance  with  the  needs  and  desires 
<  t.v  nuning  companies  involved,  various  industrial 
"iint.Y'ring  functions  have  been  adopted  widely  at  west- 
--"  Tietal  mines  during  the  period  19,50-60.    Newly 
'ifani/ed  departments  usually  conduct  method  and  equij 
>nt  studies,   work   measurement  proi;rams,  and  estab 
"»*'.  and  maintain  production  standards.    Supervisor- 
raining  programs  and  courses  are  effective  in  showing 
ie  relaiKtnship  between  supervisory  responsibility  and 
"t  purpose  for  which  industrial  engineering  is  practiced. 
Uthor) 


PB  181  464      $0.50 

Bureau  of  Ships,  Washington,  D.  C. 
SHOP  PRACTICE  SUGGESTIONS  [NO.  6].    Nov  62,  34p. 

« 

DESCRIPTORS:   •Ships,  Maintenance,  •Machine  shop 
practice. 

Suggestions  included  are:  Metal  plate  oiler;  Van  Zelm 
bridle  arrester;  D-2-G  brass  plus  shells;  measuring 
pipe  land  width;  sea  valve  test;  electrical  cable  re- 
cesses; lighting  panel  identification;  tempx>rary  floor 
plates;  lubricating  door  dogs;  demagnetizing  STS  plate; 
liquid  level  indicating  systems;  lifting  conical  hull  sec- 
tions; pipe  end  finishing  machine;  pump  motor  bearings; 
installing  cable  hangars;  JP-5  manifords;  submarine 
stern  tube  stuffing  box  test;  missile  warhead  hoists;  ad- 
justable cable  rack  holder;  undercut  depth  gage;  shaft 
alinement  targets;  piston  rings  for  aster  throttle  valves; 
covers  for  temporary  steam  lines;  removing  bearing 
races;  celastic  solvent;  hydraulic  control  stations; 

transistor  circuit  breadboard;  economizer  bend  clamp; 
disp>ersing  oil  slicks;  turbine  valve  sleeves;  oil  slinger 
rings;  moving  heavy  pipe;  inspection  covers;  utility  jack- 
ing device;  gasoline  plug  valves;  submarine  weld  test 
plans;  boiler  drum  calipers;  taking  rudder  readings;  in- 
stalling ZEP  anodes;  flange  pattern  duplication;  die  for 
bending  T-bar;  removing  nuts  from  handhole  plates; 
gasoline  deep  well  cargo  pumps;  cable  plug  connection; 
cable  trunk  covers;  refacing  boiler  drum  manhole  seats; 
molding  flask  bars;fuse  clip  locking  plates;  boiler  tube 
buffer;  forced  draft  blower  tools;  installing  stationary 
sootblowers;  testing  main  feed  pumps;  tool  for  cutting 
insulation;  connector  plug  nipple;  DeLaval  pump  turbine 
alinement;  turbine  rotor  lifting  device;  electrical  outlet 
labels;  boiler  tube  test  sleeve;  propulsion  steam  turbine 
tools;  oil  ring  sounder;  machining  slip  rings;  hitch  modi- 
fication to  aircraft  elevator;  sea  chest  waster  sleeve;  jig 
for  welding  test  pipe;  drains  for  aluminum  decks;  cable 
tree  and  air  manifold;  economizer  handhole  plate; 
chromeplating  air  motor  parts:  "Z"  bar  straightener; 
wheel  outriggers  for  mobile  cranes:  tallow  heater;  dis- 
tribution panel  nameplates:  electric  wire  protection. 

PB  162  588      $6.60 

Coordinated  Science  Lab. ,  U.  of  Illinois,  Urbana. 
PROGRESS  REPORT,  by  Daniel  Alpert.   Quarterly  rept. 
no.   2,   1  June-31  Aug  60,  on  C:ontract  DA  36-039-sc- 
85122.   [I960]62p.  6  refs.  AD-245  317. 

DESCRIPTORS:    Control  systems,   *Digital  computers, 
•Gyroscopes,   *Inertial  navigation,   Navigational  instru- 
ments. Instrumentation,  Air  traffic  control  systems, 
Hypcrfine  structure,   Vacuum  systems,  Programming 

The  electric  vacuum  gyroscope,  a  long-term  high- 
precision,  inertial  navigation  instrument  is  described. 
The  gyro  consists  of  a  coasting  spherical  metal  rotor 
accurately  supported  in  ultrahigh  vacuum  by  servo  con- 
trolled high  voltage  electric  fields.    The  rotor  is  initally 
accelerated  by  magnetic  induction  from  temporary 
motor  coils  located  outside  the  vacuum  envelope.  With 
proper  magnetic  shielding,  this  virtually  frictionless 
bearing  yields  a  slowdown  time -constant  measured  in 
years.    Torque  free  data -readout  is  accomplished 
optically.    Several  additional  attempts  were  made  to  ob- 
tain a  demountable  seal  for  the  nude  ion  gauge,   but  all 
have  failed  after  bakeout  at  400^0.    Another  commercial 
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flange  with  feed-throughs  is  being  prepared  for  testing.         ihe  Royal  Canadian  An   Foree  Res.  ue  Service 


DESCRIPTORS:  Helicopters, 


Helicopter  rotors,    •Heli- 


:  \' c  T ^^ m  c 


conditions.  Successful  anti-icing  performance  was  ob- 

Totnfvi  r>iT-(->Li<Thryir  rh*»  rancrp  nf  \rir>a  rnnHifinne   nnH  am- 


fUmge  with  feed-throughs  is  being  prepared  for  testing. 
The  construction  of  a  similar  flange  by  this  laboratury  ■ 
tube  shop  13  in  progress.    The  applications  cf  Jigital 
techniques  for  inft^rmation  prtxreHSing  ui  roal  tinu'  is 
considered.    Particular  attention  was  ^ivcn  U'  pruhlcrn- 
ansing  in  air  surveillance  and  tactical  .ontnil  of  weap- 
ons.    Research  on  computer  li>gK  s,    ,is  wtU  as  develop- 
ments m  circuits  and  equipnie::r    ..-.(.-i.!  i:^  'hese  studies 
is  reported.   (Author) 
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Instr  amentatioii  1  -it 

C;am  bridge 
HANDBOOK  ON    nif-    AS.SE-;MBl.Y    AND    rHSTlS'G  OF 
THE  M.l.T.    2()1G  l.STEGRATING  GYRO   IM  [      :n 
Lester  R.    Grohe     Jacque>  A     Mogg  and    ithers     Kept,   on 
Contract  AF   33(616)203^      IV.   ^^     1^4p     Repr     K    wn 
LKR   Proj     s2-ll^  AD    121  ^"1. 

DESCRIPTORS;  Handbtx)K-  Precision  equipment.  Gvro 
scopes,  'Cvro  stabilizers.  Design,  Construction,  Test 
methods 

The  handbook  is  wr;"en  s;.x-c  ;f  u  ill'v  f  it   •r-m-.e  w^h>  are 
engaged  in  the  assemblv  .inA  'est  prixedures  associated 
with  the  201C.  unit     hut  \'  should  .ilso  p-ove  informative 
to  engineers,    designers  and  otfiers  wrio  .u  e  interested  i 
these  operations 

SCR-549      $1.10 

Sandia  Corp.  ,    .\lbuquerque,    N.   Mex. 
MATERIALS   M<D  PROCLSSES   FOR   c;OM  ACT 
RELIABILITY,   by  l.   K.   Jones.    Aug  6  2,   hp. 


T1D-I63V*       $1.60 

Sandia  Corp.  .    Albuquerque,    S.    Mex. 
SUGGESTED  PRACRChS   FOR  STANDARDS   l.\H<)RA 
TORIES.     Aug  62,    20p     SCIX--2-42. 


no- 16993       $5.  60 

Texas  U.  ,   Austin. 
FEASIBILITY  OF  CREATING   SR-IERICAl    CAVITIH.S 
IN   UNDERGROL'ND  SALT  LX)MES.    Progress  rept. 
Dec61-jan62,   on  Contract  AT(29- 2)- lOS  1.     W62,    ^sp. 

Aeronautical  Engineering 

PB    162  410       $12.  U) 

Air  U.  .   Maxwell  AFB,    Ala 
THE   DEVELOPMENT  OF    RHSCl'E    AND  SIRVTVAI. 
TECHNIQUES  IN  THE   NORTH   A.MERICAN 
Oron  P    South      Aug  ^0    declassified  1"^  June 
142  refs.     AD  =^3  =>2l. 
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The  Roval  Canadian  ,-\ii    Force  Resi  ue  Service 

The    Arv'u      de.-M,"!      iiopii.    iiifot  mat  lon  .  fiite  i 

Pi >nr  war   a.  ; r.  iries 

Prohlenw  .iffei.  ':ng  search  and  rescue 

['he  de velopi!ie(V  vtf  individual  bail  <.>'j'   kirs 

The  development  of  bail  out  and  emei  gi  :k  \   landing  kitn 

Survival  instructions:  a  historical  surve\ 

I  Oh  Rescue  Squadron 

The  Strategic  Air  Command  survival  si.tiiHil 

What  constitutes  survival 

Bibliography 
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.Anies  Rocircr,  Ci-nti-r,    National  .Xeronautics  and 
Space  A  iministration,    Moffett  F'leld,   Calif. 
A   Sll'DY    OF    A   Pll.crr'S   ABILITY   TO  CONTROL 
DURING  SIMl'I.MFID  STABILITY    AUGMENTATION 
SYSFFM   F\!IIRf-:s,    hv  Melvin  S  i.kiff .    Ntn-  62,   36p. 
1  I    r-ef.-.     If..  tiiiK  il  iioic  1 )    1  '^^^. 

( )r  Jer  fron;  c>Ri  $0.  4.s  as 
FAA  2.  2  AT    s    sar.i 

Federal  .Aviation  .Xgencv,    Wasfungton,    D    C. 
DHSIGN   FOR     niH   NA  FIONAL   AIRSPAC^E  LTILIZA- 
riON   S^SIFl.M.     Summary  ot  firbi  edition.    Sep  62,   73p, 

DF.SC:RirrORS:  •Aeronautics,    Air  traffic,    'Air  traffic 
control  svstems,    .NavigatKjnal  aids,   Communication 
s\stem>,    [>ata  privessmg  svstems,    Radar  beacons, 
Radar  tracking,    Metyoroli)gy,    LX-sign. 

Or.  Julie    ^1,    l'^62,    the  first  edition  of  the  long-range 
plan  for  the  .National  Airspace  L'tilization  System  was 
completed.    Because  the  problems  are  complex  and  ex- 
tensive,  the  plan  itself  is  voluminous  and  the  details  on 
which  It  IS  based  are  highly  te».hnical.    Y'et  it  is  impor- 
'a:u  ?hat  th.e  essence  of  this  plan  be  understcxxl  by  many 
people  who  vaiinot  afford  the  time  to  studv  the  details  of 
tne  piai;.     ["his  suinmarv  di-si.i;bes  all  essential  ele- 
::icius  ,  .f  the  I'lai.. 

N  A  ^ A    N6  M  LI6  24     $0.75 

I.angle\  Research  Center,    National  Aeronautics  and 
Sp^K  e  ,\dr;uni  St  ration,    I. anglev  Station,    Va. 
,\N   .\NA1  rilCAl     S'llDY   OF    E-FFECfS  OF  .SOME 
AIRPI.ANF.   AND  LANT)ING-GEAR   FACTORS  ON  THE 

r[:sp()Nsf;  ro  run'way  fu)ughnf:ss  with  appli- 
cation ro  SUPERSONIC  FR^ANSPORTS,  by  Nornun 
S.    sil-,!)\.    l\-c  ti2,    26p.    1   ref.     Fechnical  note  D-1492. 

NA.sA    N6  V  KIS  i5       $0  .SO 

l.a:igle>  Resear^  F.  (Vnter,    N^itional  Aeronautics  and 
->pace  Administration,   1, anglev  Station,    Va. 
PRFl.l.Ml.NARY    FVA1.L;AT10N  OF   TWO  JET-TR.ANS- 
PORl    Sl.MlLAFORS   FOR    IHE  IN-VE.S'nCA'nON  OF 
I.A.NTHN'C-CONTACr    "ONDITION'?;.   by  lUrold  L. 
trane.    No\  (>2,    21p.     ^  ref-.    1  ecF.iiical  note  D-1495.  ■ 


DESCRIPTORS:  "Rescues     •S-uvical     Avi.irion  ac.  ulenr-,       PH    1^2   S2Q       512.00 


.■\ir  Force  operations.    •.Xr^'u   regions 

Contents' 
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Verrol  [Div.  ,    Boe-ing  Co.  ]  Morton,    Pa. 
H   21   HHLICOrrHR   RarOR   BLADE   ELECTRICAL 
CYCLE  DE   ICING  TESTS,  MCX'NT  WASHINGTON,  N.  H., 
NOVFIMBER  l^*^"^.    bv  E.   Brogan  and  D.    Touring.  RepC 
on  C^ontract  AF  ^  M^'x))24<)6.S.    10  Aug  S6,    169p.  .S  refs. 


Rept.   no. 


A-17.  AD   112   799. 


S-IU 


nESCRIPTORS:  Helicopters,   Helicopter  rotors,   •Heli 

,ipter  blades,    *IX>-icing  systems.   Tests,    Rotor  blades. 

•"^e  experimental,  electrical,  rotor  blade  de-icing  sys- 
.-^.  \khich  had  previously  provided  successful  de-icing 
"•,'"g  testing  under  simulated  hovering  and  artificial 

ng  conditions  in  the  Eglin  Field  Climatic  Hangar,  pro- 
"jed  successful  de- icing  during  the  testing  at  Mount 
*ishingti"i  under  natural  icing  and  simulated  forward 
.-vcd  (\Mnd)  conditions.   It  is  felt  that  a  prototyjx.'  sys- 

•-  \*hict;  vsill  provide  effective  icing  protection  for 
.elicopt"-''   i^Hoi   blades  can  be  designed  on  the  basis  of 
-e  jesign  information  obtained  during  the  Eglin  and 
vi.xiTit  Washington  testing  of  this  experimental  de-icing 
.^.np.ent.    (A.ithoi) 
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.c-.'l  [I>v.  ,   Bix'ing  Cxi.  ]  Morton,   Pa. 
.-'i  HFl  lc:OFrER   RCTTOR  BLADE  HOT  GAS  ANTI- 
aNG  TEST,    EGLIN   FIELD  CLIMATIC  HANGER, 
\nI.ARY   19.56,   bv  H.   Wahl  and  E.   Brogan.    Rept.   on 

ontract  AF  3.X6 16)2455.    22  June  56,   233p.   8  refs. 
:,ept    no.   42-A-06;  AD-109  454. 

BSi'RIPTORS:   Helicopters,   ♦Helicopter  rotors, 
•neiicopter  blades,   ♦IX'-icing  systems,   Tests,    Rotor 

_Ut.'S  I 

■.■>ts  were  perfomied  to  detemune  the  design  require- 
-rr.ts  for  a  hot  gas,   rotor,  anti -icing,   ice  control  sys- 
t".  for  helicopters.    These  tests  were  conducted  on 
yH-21  helicopter,   USAF  No.   50-1244,   the  rear  rotor 
-.ijes  of  which  were  equipped  with  the  anti -icing  sys- 
;:-..  Approximately  1  2C)  test  runs  were  performed  under 
.-±cial  icing  conciitions,   to  investigate  the  effects  of 
i.nauons  in  ambient  conditions  and  anti -icing  param- 
•.rs.    throughout  an  ambient  temperature  range  of  30° 
-  -.ciP  F,   insufficient  heat  was  transferred  from  the 
•cases  to  the  blade  leading  edge  to  provide  successful 
-•_-.,ing.    Although  considerable  basic  information  was 
r.i;ned,   chordwise  distribution  of  heat  over  the  leading 
-•.^e  pcnuni  of  the  blade  could  not  be  determined  due  to 
..•-iitatinn>  of  the  theimcvouples  used  to  measure  blade 
--face  tempe'ratures.    Fhfficulties  encountered  in  op- 
ntion  of  the  spray  rig  and  the  icing  measurement 
■xiptnent  also  prevented  accurate  determination  of 
.X  conditions.    .Additional  testing  with  improved  blade 
.rfacc  iherrncxrouples  and  more  accurately  determined 
.:'.>:  conditions  will  Ix?  required  to  establish  the  com- 
■etf  design  requirements  for  a  hot  gas  anti -icing  sys- 
-  for  helicopter  rotor  blades.   (Author) 
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■ertul  [Div.  ,   Boeing  Co.  ]  Morton,   Pa. 
-d  HELICOFFER    ROTOR   BLADE  HOT  GASANTl- 

ly}  TESIS.    MT.    WASHINGTON  IQNG  RESEARCH 
'NNEX,    FEBRUARY-APRIL   1957,  by  E.  T.   Brogan,  Jr. 
'■■-D.  F.   Manger.    Rept.  on  Contracts  AF33(616)3871 
^'- AF  13(616)2455.    1  Oct  57,   98p.    12  refs.   Rept. 

•  42-A-08;  AD-202   452. 

I 

ESCRIFIORS:  Helicopters,    •Helicopter  rotors,  *Heli- 

pter  blades,    'De-icing  systems.   Tests,    Rotorblades. 

-'xnd  evaluation  tesfs  were  conducted  on  an  individ- 
-«•  Didde  burner,   anti -icing  tvpe  ice  control  system 
•'■H-21  hielicopter  rotor  blades  under  natural  icing 


conditions.  Successful  anti-icing  performance  was  ob- 
tained throughout  the  range  of  icing  conditions  and  am- 
bient temperatures  encountered.  Test  data  have  been 
correlated  with  the  predicted  performance  of  the  sys- 
tem and  with  data  obtained  during  previous  tests  under 
artificial  icing  conditions.  Design  requirements  have 
been  established.  Although  successful  anti -icing  per- 
formance was  obtained  during  the  evaluation,  the  sys- 
tem would  not  provide  protection  at  the  more  severe 
design  icing  conditions  for  rotor  ice  control  systems 
due  to  the  limitation  on  gas  temperature  imposed  by 
blade  structural  considerations.  Since  the  design  icing 
conditions  can  be  met  with  an  electric,  de-icing  type 
ice  control  system,   a  ccwnfjarison  has  been  made  be- 
tween such  a  de-icing  system  and  an  anti-icing  system 
for  the  H-21  helicopter.  The  design  data  obtained  for 
both  the  de-icing  and  anti-icing  systems  is  also  ap- 
plicable to  other  helicopters,  in  particular,  to  the 
VERTOL  Model  107  helicopter  which  is  currently  being 
considered  by  the  Army.   (Author) 

Civil  Engineering 
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Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 
SUMMARY   REVIEWS  OF  SOIL  STABILIZATION 
PROCESSES.    ELECTRICAL  STABILIZATION  OF  FINE- 
GRAINED SOILS,  by  G.  R.  Kozan  and  W.  B.  Fenwick, 
Rept.  on  Traffic-ability  and  Mobility  Research.  Oct  61, 
34p.  53  refs.    Miscellaneous  paper  rjo.  3-122,  rept.  7. 

DESCRIPTORS:   *Soilfl,  Stabilization,  Electric 
currents,  ♦Electroosmosis,  Theory. 

A  review  of  literature  on  soil  stabilization  by  electrical 
methods  is  presented,  with  particular  emphasis  on  the 
techniques  that  might  be  applied  by  the  military  to  im- 
prove mobility  of  surface  vehicles  over  very  wet  and 
unstable  fine-grained  soils.   The  mechanics  of  the  phe- 
nomenon of  electroosmosis  are  described,  and  the 
quantitative  expressions  for  electroosmotic  flow  based 
on  the  theories  of  Helmholtz-Smoluchowski  and  Schmid 
are  compared.    In  addition  to  enhancing  drainage  of  soils 
of  relatively  low  permeabilities,  the  process  of  electro- 
osmosis results  in  a  consolidation  of  the  soil  that  con- 
tributes to  an  improved  strength  and  stability.    For  pos- 
sible military  application,  electrokinetic  stabilization 
appears  to  have  many  advantages  over  techniques  of  soil 
stabilization  involving  the  use  of  additives,  pjarticularly 
for  very  wet  soils.    Its  primary  disadvantage  appears  to 
be  the  excessive  length  of  time  required  to  achieve 
stabilization.    (Author) 
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Naval  Civil  Engineering  Lab.  ,  Fort  Hueneme,  Calif. 
POINT  BARROW  TRAILS,    FY  1959:  SPECIAL  EQUIP- 
MENT FOR  THICKENING  SEA  ICE,  by  J.   E.  Dykins. 
23  Apr  62,   55p.  4  refs.  Technical  rept.   R  186. 

DESCRIPTORS:   'Arctic  regions,  *Sea  water,   "Ice, 
Thickness,  Construction,   *Pumps,  Portable  shelters, 
•Drills,   Snow  vehicles,   *Sled8,  Tests. 

Three  major  pieces  of  equipment,   used  in  trials  to  in- 
vestigate techniques  for  increasing  the  thickness  of  sea 
ice,  were  tested  and  evaluated:  an  experimental  pump 
wamgan,  a  portable  ice  drill,  and  a  utility  service  sled. 
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El«ctncal  and  EI«ctronic  Engineering 
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Armour  Researct;  f'uuiidatioti,    Chicago,    111. 
ML'niODti  OF   (.:t)MFAHl.S^)N   AND  [-A'Al  (   A  ITON   of- 
c:()MML,'NICArK)N  SYSIl-NLS,    VOL. I  Ml-.   L,    tv, 
L..   Vaicik  and  J.    L.    .McMa;iu.s.    Uxhnicai  it-p'.,  r^Tasc  I, 
.)n  Contract  AF  3()(6<'2)2[r4.    iIMar6<i,    If^ip     1  M  pjfs. 
AHF  Project  lU)     LU.i    KMX' -  IR-^'-^^A.  A[)-J<^  H-^ 

DESCRIPTORS:    'RaJio  .  onunuiu.ation  sy>tfri.-,,    'Nfl- 
.rnwave  relay  MVstL-ni.-.,    Raojowavcs,     Icrrain,    Pri  >^^aK:.i 
tion,    lomjsphcrt.-,    AtriinsphcTt,',    .vatttTin)^,    •A'tcnuan  in, 
[)iffraction,    A'mi'sphcru    rt-fractior.,    •  A:'.t!.-niu>,    Ih 
vcrsity  ayistLi.: -.    *  RaJio  rL-lay  sy -.tci:'.--,    •  \i 'isv  (  RaJj,  i, 
Commuriicat; jii  ^vatcina 

An  investigarim^  ;-^  iL-porcvi  loa^iin>j  to  cht-  Jt-velopment 
.)t  methixis  for  ^unifvinng  .i:'.J  cvaii^^ting  long-range 
p^unt -to -point  voniiTiunKaU' >n  -,y->:t,-:;iT.     I'^ic 'rv  and 
characteristics  are  review tx!  <•>{  varn'iis  pr' >|:vigauon 
riiodes  which  are  presentlv    ..r,ei.l  for  I^n^; -ii -.taiice  p^iint - 
tu-point  comniur.Kati. 'i:  ■  >r  aI-.k^-,  -,h,ovs   •.'<\:)c  promise 
for  such  use  in  rhe  near  future.     Hie  foil>wing  factors 
are  Jiscussevi:  theory,    availabiliry  of  ::ii«.ie,    :eg;'>::    't 
■he  spt'ctrum  suitable  for  'he  nuxle,    regior.  of  'he  sfH.'c- 
:rum  suitable  for  rh.e  rn.nl'C,    -.{X'cial  -of-Hviraphy   re'juire- 
tnents,    range  capabihrv  anil  :ransrnissio"  1. 1-,^,  a.-.hLiMc 
^kiniiwidth,    fading  character! St K  .-,,    ani:  •  vpu  a  1  ant eniia 
characteristics.    A  rotal    if  ->evenieeii  inoOe.-.  are  dis- 
cussed   (Author) 

re    162  5K6-2       $1  i.  ^n 

Armour  Researcf'.  F'  'und^icion,  OUvag.  ,    111. 
ME'nKX)S  OF   c:o\l}\\RiSON   AND  i;V\;  lATINC  OF 
tlOMMl'NlCATlON   SYSTI-NR,    V'OlJAti:    II,    !v 
L.    Vali.lcandJ     K     NkManus.    ■rc,h.-...a;  ; -.p'.,  r'.ase  I, 
•^n  Contract  AF  'Xl(6<)2)2(r4.    MMaiNi,    2l<v.    J4r./f-. 
ARF  Project  n..     F'12.V   RAIX'  IR -60    )-R.  .\:i   2'^>  :  ''. 

!)f:SCRIPTORS:    •  Radio  .  ornr;v..;.icarion  systems,   Com- 
inuiucation  systems,    lonosph.erc,    Reflection,    Ionos- 
pheric pro^garDr.,    Radio-  'Aave^,    Scat'err-.g,    Meters, 
•Ct)mmunication  sarellire-  (A.nve),    •( 'or-::;u.nication 
satellites  (Passive),    ".Vavevriades,    rra;-,-:russion  lines, 
A..rorae,   .-\tmosphere,    Pr"pa,;ari' ni 

Contents: 

Ionospheric  reflection:  ionospheric  scafer;  meteor- 
bi.rst  communication,  satellite  coiiimunication  systems; 
-.urface  wave;   KI.F  ^:^<.\  M  F     A  avc-g^-ide;  transmission 
lines,  a.roral  rcflecion 
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Armv  [Electronics]  Research,  and  ;  k-velopiT^e:it  I  a:     , 

Fort  Monmouth,   N    J 
EXPERIMENTS   IN   S'WnCHlNG   HIGH   PEAK    Pt-WhRS, 
bv  J.   Creedon,   S.   Schneider  and  (.xhers.    [Wf^lJ  J  ip 
1  ref 

HESCRIPrORS:    Electronic  equipment,    'Modulators, 
•Thvratrons,   Hydrogen,   t)e>i,cn.   Electromagnetic 
pulses,   Electrodes,   ('ircuirs 

Ctxitents: 

Reprinted  from  [9tA)  pr(,x:eedings  of  the  -.ixth  -^vnijiosiuir. 
on  hydrogen  thyratrcTns  ^:^^  modulators 


A  low -impedance,   experimental  modulator  has  been 
oHi-itructed  jt  CSASRDI       This  mixlulator  is  capable  of 
K'oneratin,!  peak  power-,  up  to   md  in  excess  of  625  mega- 
w  irts      The  [X-rformance  of  several  tvpes  of  switch  tubes 
at  ;x-ak  [>iutr  levels  f,u    m  excess  of  their  rated  values 
has  tx.'en  studuxl  .isim;  ,i  single-shot  m>ikle  of  operation. 
This  paper    iiscussrs  rhe  results  of  this  -,tudy  and  ob- 
servati.  n^  ,ii  sAitch  r.ilie  char  icter istu  s,    such  as  peak 
pt^or    in.!  pe.ik  cirien.t  cap^ibi  lines ,    'ulx-  drop, 
resri  voir    range,   t ime  of  jni vie  t aki-'over ,    current 
:n:erruptions,    and  life,    (.-Xutb.oi) 

\ : 1  -  2f  >  4  ^  -     s  J 1 . 1 H  i 

\in)v  (Electronics)  Research   mC.  1>'.-  lopment  Lab., 

(    It  r  Miinmourh,    N.    I. 
FRUCIT  niVis  ol      nil      WM  A1     ^^MPO.SilIM  ON 
FRE(U'1N(V    (I  IN  I  KOI     I  N(  ^    ['-]   A  I    SHILBL'RNE 

HuM-i.    \;:an:u    n\\,   ni-vV  ]i-k.si-y.  i.^may, 

I    JJUNLIVM.      l.iK  M,     iSip.      112  ilI,-,. 

DESCRIPTORS  •tr..,u.ncv,  '(onrroj,  •Svinposia, 
Crystals,  Pie^oelcci  i  k  vtv-raN,  juart/  crystals, 
Quartz  resonators,    stibili-'v,    r\m[xrarure,    F-'retjuency, 

Sutnnini  i' '.ire  ■  It  c  :  I 'lUv    •■•lUipnuni ,    standards,    F-'re- 
(Uenc.  .lividt  r-,,    M.ist  r  s.    Signal -'o -noi-.e  ratio.    Very 
low  ti  ■■jumcv,    Ka.lio  r-cnvt  i-,    1  ancrinns.   Synthesis, 
•  rotjutiKo,  muitipii'  I  ^,   I. .!■-(.  3,    IXutera:-.!  conipi-iunds, 
^lnmon^a,  Cryslai  iiiuis.  Crystal  oven&,  .\tomic  ciucka, 

Contents: 

Mi'h-  rTia:ical  theory  of  vibr  a!  ion-  ul  c:\stal  plates 

Perforni.oK'    - 'f    juartz  res.  mat- ir  >  ne.ir   'hi   alpha-beta 

invt  r  -^^>I■.  [xdiw 
i  r-(,uen(.  v  -  ;■- r;if>  ( .it  un    Ixh.iwoi   ,  .t  thukness  modes  of 

doubh  -rotat:,  vl    ;u.ii:/  pl.itt. - 
Tenipcrat  ji  ■    conif>  n-.a' i.  m  of  pit_zo<.  !■.  cr  r  ic  resonators 

b\  rncL  h.inicai   ->t  r-  ss 
St.i.'iili'v   -Mdi-  -    '\    ,uarr/  crystal.-,  for   ^arrllites 
Fluh  pi'.xi-i  u;  ^:  v^tal  mrasur--me[it ^   1    -    Is  mc 
Micro-module  and  ultra-niinia'uri/t  d  ..-v-.!  al  units 
Precision  glass  enclosed  .i  v-^mI  anit-> 
Precision  quartz  resonator  - 
Precision  cryst,ii  tt  •.•iju- tic  v   -.tan^larJs 
The  atomic  clock  a-,   i  ptia-^-,  --,•  ibl-     -cillator  for  deep 

space  conimunicaiion 
Frequtti^  .  contr.il  .  .i  NBA  on   in  i;r<_  rn.ir  lonal  system  (II) 
ITie  atoriiK    hyi-hov;!  11  ina-^t  i 
F- re<ju<.  n*.  ^  ..uitr^W  tiv  g.i^   i<_ll  --t  indard-^- -fundamental 

p:   'bK  til.-,  in  't:._    light  ot   r-cen'  -.  x^x  r  iment.il  result.s 
i  h(.   aitiinatc  signal  to  nui.-.o  [His-^ibilitu  s  ot  <i  maser 
Choice  of  a  molecular  tran>ition  tor  ir'.<,uencv  control 

in  the  millimeter  wave  region 
Deuterated  ammonia  submillimeter  maser    -    i  progress 

report 
The  optical  maser 
Fona!   r>'sult-.  of  a   A.nld-Aidt    cli>ek  synchronization  ex- 

;>  I  iiTU  nt  (pn  ■  r^  ■   W(  )s.-\( ') 
Frt.i,LurKo,  ^iiivr-'l  tn  inean-.  -it    i  phase  rr.uking  VTF 

recci'.t  I 
The  effects  of  frecjuttic  v  mabiplir  t  ^  on  'he  uncertainty  of 

a  fretjuencv  measure  nv  nt 
APC  with  pulse  referenct 
Design  of  low  power  crystal  oven 
A  temper  at.ir'  -compt'nsated  fr-.-'jUency  standard 
Transitei   tuiiLtinn  sytithesis  of  tjuart*'  crystal  filters 
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California  L'. ,    Los  Angeles. 
EXTENSIONS  IN  THE   .SYNTHESIS  OF  TIME   OPTIMAL 
"r    BANG-BANC    NONLINEAR   CONTROL  SYSTEMS. 
?VKr  1:    THE   SYNTHESIS  OF   (^L'ASI-STATIONARY 
yrif^'M  NONLINEAR   CONTROL  SYSTEMS,   by 
:  Chandaket  and  C.    T.    Leondes.    Rept.   on  Adaptive 
\introl  Systems,   Contract  AF  49(638)4:^8,     June  60,  4,5p. 
'^.p^.  of  Hngineenng  rept.   no.  60-4,s.  AFOSR  TN-60-960; 
n-2r  42  <. 

"lESCRIPrORS:  'Control  systems,  •Servomechanisms, 
^t-rvLi  systems.  Synthesis,  Circuits,  Design,  Non-lin- 
ir  differential  equations.    Switching  circuits. 

"-c'',p.i;eit '^  were  established  for  the  synthesis  of   "bang- 
■^i     ir  relay  servos  which  result  in  an  optimum  non- 
.-xir  control  ^vstem  for  the-  cast   where  the  system 
.rcti  control  is  of  second  order.      Die  nonlinear  con- 
:  .Icr  atilizis  a  one-variable  function  generator  in  its 
aiizatiun.      ITit  concept  of  developing  a  controller 
dH-J  on  tht   more  important  nxus  of  the  controlled 

vtm  Is  examined.  Fimphasis  is  placed  on  designing 
_ir.:roller>  based  on  the  twti  most  important  nx^ts  oi  a 
croiled  system,  these  roots  being  treated  as  those 

-e.s:  to  the   origin.     .^  contre)l  system  designed  so  as 

X  vipiimum  with  this  restrictR>n  is  referred  to  as  an 
?(imLim  Type  II  control  system.     The   scope  and  utility 
::,iis  metheid  are  extended,   and  a  number  of  significant 
-jitb  are  obtained.      Die  scope  and  utility  of  all  these 
.".niques  in  system  design  are  demonstrated  further  by 
--.T^S.  r  of  analytical  studies  of  these   svnthesis  techni- 
je^.    in  particular,   the  d>Tiamic  response  capabilities 
■  -vstefn-  svTitht  sized  b\  these  te-chniques  are  studied 
■I.)  ^-d-situin  input .s,  (2)  combination  e)f  position  and 

..cif.  inputs,  (])  combination  of  position,   velocity,   and 
.Jvle ration  inputs,  and  (4)  sinusoidal  inputs.     The  re- 
-.■-   -htaineel  show  that  these   systems  fe)lle)w  these  in- 
.-  'ai-hljllv.   (Author) 
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""icdit.^  r.  ,    111, 

~  :W>  OF   TF-IE    SCA.NNING   X-RAY    S\'STEM   AS  A 
lANS  OF    l-.XAMINING   STRLXJTl'RE,   bv  Robert  J 
■T,.    K.pi     on  t\>ntract  .\F  18(6(X))566.    Sep  55,    104p. 

••:-ls     AF()SR-TR-^9-I79    AD-249  4,32 

'-^CRIPrORS:   'Electron  guns,   [\?sign,  Tests,   Opera- 
■r,  Electron  optics,   Electron  beams,   'X-rays.   X-ray 
-■'•T itories,   Microsco[x?s,   Structures,  Analysis, 

■  ••'tal  detectors,    'X-ray  generators.   Materials, 
'."iCeiav  tulK's,   Memor\  devices,   Fluorescence 

"■-  .Tii'i.UA   research  givil  was  the  development  of  a 
•^'■rip.^  X   ray  system  which  would  effectively  and  in  a 
-i^tical  way  prcxluce  an  X   rav  image  with  much  more 
'-■  :T,,it;,  n  at  a  greatly  reduced  dosage  than  with  con- 
-"1  'nal  methods     Much  of  the  projected  goal  was 
--t'vcd,  although  continuous  operation  eif  the  scanning 
'fi'.  t:,lx-  at  1(K)  ma  and  125  kv  was  neX  acce)mplished, 

■  ■^.t.tiJeJ.     The  currents  and  voltages  at  which  the 

-•  Aa-    iperate-d  And  the  conditK->ns  under  which  it  was 
^'■ited  i:idicated,   however,    the  feasibility  of  achieving 
".5  ;evel  of  operatuMi     .-X  suitable  fluorescent  crystal 
•lector  was  developed.    The  electron  optics  of  the 
■^nr.mg  \-rav  rube  proved  to  Ix  excellent.    A  pulse 
■!■■•':  was  developed  which  is  cap;iblc  of  handling 
••-  'Xi(J,UOCj  pps,    .-\  pri>totype  memory  tube  w.is  also 


constructed  and  used  successfully.    Studies  were  con- 
ducted on  physical  and  biological  specimens.   The  re- 
search work  was  brought  to  a  state  that  indicates  the 
necessity  for  the  continued  development  of  the  scanning 
X-ray  system.    (Author) 

re   162  555      $1.60 

Electronic  Defense  Lab,,  Mountain  View,  Calif. 
FIELD  TEST  RELIABILITY   PROGRAMS  FOR  QUICK 
REACTION  SYSTEM  DEVELOPMENT,  by  Guy  Black. 
Rept-  on  Contraa  DA  36-039-sc-750l2.    19  Sep  58,   I3p 
10  refs.    Technical  memo.  no.  EDL-M153;  AD-206  264. 

DESCRIPTORS:  'Electronic  equipment,  Tests, 
♦Reliability  (Electronic),  Analysis,  Electronic 
engineering. 

As  an  adjunct  to  quick  reaction  electronic  system  de- 
velopment a  separately  funded  reliability  program 
based  on  evaluation  of  field  test  data  should  be  under- 
taken.   The  objective  sought  is  to  expedite  the  transition 
from  prototype  to  post -prototype  models  of  the  equip- 
ment, following  field  evaluation  of  the  prototypes.    TTiis 
program  would  be  in  addition  to  the  normal  attention  to 
reliability  in  engineering  and  fabrication  of  prototype 
equipment.    The  oroffram  would  be  run  concurrently 
with  Ofjerational  field  support  by  engineers  whose  func- 
tion would  be  operation  and  maintenance  of  the  equip- 
Tient.    However,  the  reliability  program  would  be  a 
separate  program.    (Author) 

AD-2~3  808       $12.00 

Elgin  National  Watch  Co.  .   Burbank.  Calif. 
FABRICATION   AND  ACCEPTANCE  TESTING  OF 
POLARIZED  SENSITIVE  MICRO -MINIATURE   RELAYS 
FOR  MISSILES,    bv  Jack  Burgess.   Final  rept.  6  June  S8- 
1  Sep  61,   on  Contracts  DA  36-039-sc-7-992  and 
DA   .36 - 039 -sc- 7 2395.     [I96l]  l68p. 

DESCRIPTORS:  'Electric  relays,   'Polarized  relays. 
•Subminiature  electrical  equipment.  Sensitivity.   Manu- 
facturing methods.   Design.  Tests,   Relays.  Coils.  Con- 
tamination. Impurities,   Films,   Life  expectancy.  Guided 
missiles.   Aircraft.  Transistors,   Electronic  circuits, 
Shock  resistance.   Vibration. 

This  report  covers  the  fabrication  and  acceptance  test- 
ing of  sensitive  polarized  relays  based  on  the  final  pro- 
totype designs  developed  under  a  previous  contract.    The 
units  were  divided  into  three  major  groups  and  samples 
of  the  major  groups  were  subjected  to  acceptance  tests. 
The  results  of  these  tests  are  tabulated  and  indicate  that 
although  this  design  presents  some  problem  areas,  a 
modification  in  certain  component  parts  would  enable 
this  device  to  be  produced  successfully.     Included  is  a 
brief  history  of  the  development  of  the  relay  and  the 
further  development  necessary  to  enable  the  units  to  be 
manufactured.     (Author) 


PB   162  433      $8.60 

Elgin  National  Watch  Co.  ,  111. 
RELAYS  FOR  TRANSISTOR  CIRCUITS,  by  Roger  A. 
Rieckman.    Final  progress  rept.   1  Dec  58-30  Apr  60, 
on  Contract  DA  36-039-SC-78190.    [19601  97p. 
AD-254  587. 
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A  research  olan  for  develoDine  methods  of  maintain- 


DESCRIPTORS:   'Electric  relays.   'TransistDrs,   Sub 
miniature  clectrtmic  equipmcru,   Spring'^.   C"ir -.uit-., 
[)fsign,   Electronic  circuits. 

Development  work  resulted  in  the  design  and  construc- 
tuxi  of  thirteen  experimental  relav>      The  rclavs  m- 
corporate  a  watch-type  mechanism  t>>    nx,-!  tte  'he  ^.m 
tacts     The  control  i)t  the  mechanism  is  accomplished 
b\  an  electromagnetic  circuit  Djxjr.itin^  it  a  ;^>wtT   input 
of  Jtjwn  to  rwo  milliwatts.    TTie  total  volume  of  the 
relay  is  five  eights  of  j  cubic  mch  and  ihc  rel  iv  is 
capable  of  over  UXJ,  IXX)  on-off  viperations      Thf    i--- 
sembly  and  testing  ot  the  relays  defined   irea-^  that 
require  further  development     (Author) 

PB  162  42<)       Sl.N) 

F  uels  Research  l.ah.  ,    Ma-.-,.    In^r.   of  Tei.  h.  , 
C  "am  bridge. 
SIMULATED  HIGH    AL.  Iiri'Dh   COMBlsrioS    KH- 
SEARCH,    by  (".    F.    Homsv,    W.    P.    Jfn-,en,    and   \.   C. 
Fcjbey.     i^uarterlv  pri>gress  repf.   no.    1,    1  ]unt- 
U   Aug  SS,   on  Contract  AF    ^y6lh)V)r.    2  Vp  >^.    Up. 
6  refs.     DIC-7V^1     AD-122H66. 

DESCRIPTORS:  Simulation,   High  iltrude,    Kami-r 
engines.   Combustion  chambers.    Jet  engine  fueU, 
•Combustion,    Turbulence,     [Mffusion,    Pressur-/,    tl  im- 
Flame  propagation. 

Attention  has  been  directed  toward  (a)  theoretical  inalv 
sis  of  model  laws  for  scaling  combustion  proct  s-,t  s, 
(b)  experimental  measurement  of  turbulent  J.iflu-.ii'n- 
flame  lengths  at  atmospheric  pressurt-,   (c)  d(.-.ign  ot 
equipment  for  extending  diffusion-flamt    -^tuilu  -.  '•> 
pressure  levels  above  and  below  atmospheric,    md  (!) 
design  of  apparatus  arkJ  selection  of  instrumenta'ion  I  n 
ramjet  burner  studies.  (Author) 


PR    162  544       $  ^.K) 

General  Electric  Co.  ,   Ptiiladelpfua,   Pa 
ION   EXCHANGE    REGENERATIVE    Fl'hl     Chi  I     Rf-. 
SEARCH  AND  DEVEIX)PMENT  PRCX3RAM,   bv 
L     W     Niedrach  and  S.  Oilman.    Semiannual  rept.   tor 
29  Jan-  30  June  60  cjn  Contract  DA   36-U14-sc-K5277 
[I960)  Mp.    ARPA  Order  no     H()-59    AI)-J4J46s 

DESCRIPTORS:    'Fuel  cells.   lor  exchanii^•.    hm  ex- 
change resins,   Water,   Electrolvsis,    Hvdrogfn,   ()xvije;\ 
Oxidation,   Electrextiemistrv,   Space  envirimmental  con- 
ditions, Electric  pxiwer  prcxJuction. 

The  research  program  has  as  its  goal  the  development 
of  a  5O0-watt  regenerative  ion-exchange  membrane, 
hvdrox  fuel  cell  batterv,   capable  of  operation  in  the 
environment  of  outer  space     From  the  outset  it  was  telt 
that  a  regenerative  system  might  presently  be  engi 
neered  of  separate  electrolvzer  and  fuel  cell  units.  Suci- 
a  design  would,   however,   entail  collection  and  transfer 
of  water  between  units,   an  operation  which  might  be   ic 
complished  with  considerable  difficulty  in  free  splice 
Therefore,  the  research  prtjgram  ha.-,  concerned  it^clt 
with  examination  of  the  feasibility  of  a  combined  elec- 
trolyzer-fuel  cell  unit.    The  results  oi  experiments  ,>ei  - 
formed  to  date  indicate  that  a  combination  unit  of  this 
type,  employing  the  structure  and  exchange  resin  cus- 
tomary in  this  laboratory,   may  not  be  operated  in  the 
absence  of  unbound  membrane  electrolyte     Even  when 


properK  acidified,   the  cell  resin  is  subject  to  contlnuU 

cb.anges  ir,  cb.er-iiical  cimposition  which  must  ultimately 
iffect  Its  reliability  and  ptivsical  life.    It  is  now  felt  that 
in   idditioti  t  '  tb.e  tvv.i-LUiit  .system,   a  combination  elec- 
ti«ilv/ei    fuel  ^ell  unit  of  moderate  cap-vability  and  rather 
sh    rr  life  might  tx.-  constructed  using  the  customary 
str  v.^   Kid  ^ell      However,   a  truK   satisfactory  long- 
term  ^olutii.>n  will  Ik-  ^idinc'A  onh  through  development  of 
a  new  cell  posses.suig  greater  intrinsic  stability. 
(Author) 

\YO-97oi     s;^.^o 

Gt-neral  1:\-' r  ..ment  Corp.      Newark      S.    J. 
H  0\(iMU-    FAfrt)R.S  Of-    .Ml-T    IHFRMOELECTRIC 
('dM  KAloKS,     :'\   M-    fvirniat.     Intirwr  rept.   on  Con - 
CI  a.:  A  1(^1)    I)    261)-^.     [s  June  ^2;  2~p.    14iefs. 
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H.kib.e^   A::vr  aft  Co.,    C.lvei   0;ty,    Cahf. 
AN    ELFCrHlC   VOl.lMErRIO   SC"A.\.MNG   TWO-DI- 
\!HNSIONAI.   ANTENNA    ARRAY,    by  J.  L.    Spradley. 
Keit.     ni  extract  AF   V^NIO)  U  SS2.     1  Sep  .57.   42p. 


•f^ 


recfinical  ni<.n!io.    no.    s^i,  AD-lS:"   982. 


!)h,S<.Kiri()RS-  •l-le^tr  iriv   >^anners,    IX-sign,    'Radar 
a:ueT;i"ia>,    X    baiid,    Ptia-.e  shifters,    Femtes,    Antenna 
rav_ljati>  >r.  patterns. 

H\  pr')^ier    mtereleiv.i-T.r  pfia->e  contr  ol,    the  beam  of  a 
Stat,  'tiarv  two-diiiicnsional  antenna  array  can  be 
si.ajinL"d  tfiriKighout  a  'voljinc  m  spaLC.    Hus  scanningis 
deciotistratetl  with  an  array  of  radiating  waveguides  fed 
b\  d  .Jiique  at  rangenient  which  permits  b«xh  independ- 
ent phase  ^(»urol  of  c-very  element  and  frequency  scan- 
rimg  along  one  diniens  i.  xi  of  the  array.    Volumetric 
scanning  is  ai.hie\t.'d  bv  varums  conibinations  of  these 
{•Kiasest-.ifting  schemes.    ITie  measured  beam  p<.«ition 
corres;>)iids  '.  ei  \  la^otahlv  witli  thein  v  for  any  given 
phase  disti  ibution.     ITie  adverse  sidebibes  appearing  in 
themeas^iLxi  radiatioi;  patterns  ^ori  espond  to  system- 
atic errors.    Methivls  loi    suppressing  these  systematic 
errors  are  discussed  m  dc-taii,   and  encouraging  experi- 
mental results  are  reported.   (Autiior) 
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IMAGl-;    INIFNSUlt:K    I  )1A  Id  CPMt-N  ! ,    bv  H.   W. 
Bane:,    f  .    M.    Kair    aiu:  [■..    H.    b.tvr  liar  dt.    linal  rept.  on 
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\!::'.:u-ap<  ills -H"rn.'\"Well  Regulator  C^i.  ,    .Minn. 

ADArnvT:  sia n:  vixtor  control,  section  i. 

.\N   LNTROIXCnCN    K  )  SFiL  F- F:\'ALL'A'riNG  STATE 
VICTOR   (."ONTROI     OF   1  IM-AR   SYST"EMS,   by 
C     R     Stont-,    }■     B.   Smith,   Jr.   and  others.    Final  rept. 
P'.    1  on  Cxiritract  NASr-27.    M  June  62,    T:^p.    .'^  refs. 
Mil   .MFC  rem.    152^-  IRL 

NASA    Nb^    lii2t)2    $0.  ~5 

Mmneapjhs    Honeywell  Regulator  Co.  ,   Minn. 
MEASCREMENT  OF   THE  STATE   VECTOR,    by 
C.   A.   Marvev.   Nov  62,   2:^p.    ]  refs.   NASA  Technical 
note  U    159«J. 


Minneapolis -Honeywell  Regulator  Co. ,  Minn. 
v(ODeS  OF   CONTROL,  by  C.   A.   Harvev.   Nov  62,    15p. 
r^f.  N.\SA  Technical  note  D   1589. 

V^s\  N62-16641        $1.60 

Minneapolis-Honeywell  Regulator  Co.,   Minn. 
,S  OPriMAL  CONTROL  FOR    SYSTEMS  WITH  NU- 
^lERATOR   DYNAMICS,   by  C.    A.   Harvey,   E.   B.   Lee, 
:^  L    Markus  (U.   of  Minnesota).     Rept,  on 
■,ntract  NASr-2:-.     [1962]  1  3p.     4  refs. 
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sational  .Aeronautics  and  Space  Administration, 

Adshington,    D.   C". 
^OCEEDINGS  OF  THE   IMAGE   INTENSIFIER   SYMPO- 
-jiVl.    OCTOBER  24-26,    1961,   FORT  BELVOIR, 
.IRGINIA.     [1962]  258p.   215  refs.  NASA  SP-2; 
s.^C5.^  N62-(l 4873-1 4906). 

DESCRlPrORS:  'Symposia,   'Image  Intensifiers 
Electronics),   Electron  tubes. 


;Trjductory  papers 

.tiagt  intensifier  tubes 

^-rformance  of  image  intensifier  tubes 

"jmponents  of  image  intensifier  tubes 

applications  of  image  intensifier  tubes 

:^  162  s51       $8.60 


Pernsvlvama  U.  ,   Philadelphia. 
-SAL  REPORT,   bv  Wade  L.   Fite.   Rept.  forl5Dec52- 
:  .^-g  54,   on  Omtract  AF  18(600)487.   [1954]  98p. 
-refs.    [Rept.   no.   OSR-TR-54-28]  AD-47   514. 

ESCRIPTORS:  'Electric  discharges,   'Discharge 
-oes,   •Thyratrons,  Glow  discharges,   Interference, 
...^L' (Radio),    Ion  beams.  Gas  discharges.       | 

\:  experimental  study  was  made  of  (1)  of  the  noise  in 
»sitive-ion  beams  in  an  effort  to  learn  about  LF  fluc- 
■-ations  in  electrical  discharges  through  gases  at  low 
ressure,   and  (2)  the  usefulness  of  ion  beams  as  tools 
*.L".  which  to  study  discharges.   Single-  and  double- 
:ri)e  techniques  were  applied  to  cold-cathode  glow  dis- 
-r.irges,   hot -cathode  arc  discharges,   and  RF  electrode- 
rss  discharges.   Studies  of  the  fluctuations  in  positive 
m  beams  from  RF  electrodeless  discharge  sources 
^■lowed  that  ion-beam  noise  is  very  close  to  shot-ef- 
:ea  noise.    Some  the-oretical  consideration  of  random 
^ects  are  discussed. 


"^  1^2  422       $10.  lU 


RCA  Sc'rviceCo.  ,   Inc.,  Camden,   N.   J. 
'  RESEARCH  PLAN   FOR   DEVELOPING  METHODS 

^  MAINTAINABILITY   MEASUREMENT   AND  PRE- 
CT'lON.    Phase  I  rept.   on  Maintainability  Techniques 
yjtiy,  Contract  AF  30(602)2057.    6  Jan  60,    I26p.  6  refs. 
^\IX:    I"N-60-5,  AD-ZM  090. 

Jt^RlPIORS:  'Research  program  administration, 
'Electronic  equipment.   Maintenance,   Air  force 
'^search.    Reliability. 


A  research  plan  for  developing  methods  of  maintain- 
ability measurement  and  prediction  is  described.    The 
plan  contains  the  following  sections:  (1)  a  statement  of 
research  objectives  and  technical  approach;  (2)  a  de- 
tailed discussion  of  maintainability  concepts  and  factors 
underlying  the  research  effort;  (3)  a  brief  description 
of  the  research  plan  to  be  followed  during  the  course  of 
the  project;  (4)  a  more  detailed  statement  of  methods 
and  the  techniques  to  be  employed;  (5)  a  review  ot  prog- 
ress to  date  and  planned  areas  of  research;  (6)  a  sum- 
mary of  the  expected  results  on  completion  of  the  re- 
search; and  (7)  a  description  of  the  project  organization 
and  personnel  to  be  used.  (Author) 

TID-16554       $1.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
MICROWAVE  PULSE  POWER   MEASUREMENTS,   by 
C.   A.   Denney,  C.   L.  Mavis,  and  C.  J.   Still.  20  Aug  62, 
20p.    8  refs. 


PB  162  561       $10.10 

SFD  Labs. ,  Inc. ,  Union,  N.  J. 
RESEARCH  ON  SUPER   POWER   MICROWAVE   AMPLI- 
FIERS,  by  H.   L.  McDowell.    Quarterly  progress  rept. 
no.   1,   1  July-1  Oct  60,  on  Contract  DA  36-039-8C-85379. 
Oct  60,   I22p.     10  refs.  AR PA  Order  no.   130-60; 
AD- 254  556. 

DESCRIPTORS:  'Microwave  amplifiers.  Microwave 
equipment.  Amplifiers,  'Electron tubes,  'Space  charges, 
Broadband,  Test  equipment,  TTieory,  Mathematical 
analysis.  Attenuation,  Cold  cathode  tubes.  Tests, 
'Electronic  circuits,   Radiofrequency  power.  Anodes 
(Electron  tubes). 

This  investigation  is  concerned  with  experimental  and 
theoretical  research  on  new  principles,  improved  con- 
cepts and  advanced  techniques  which  will  lead  to  over- 
coming the  present  limitations  of  crossed-field  ampli- 
fiers.   Special  emphasis  shall  be  given  to  increase  power 
handling  capability,  stability,  gain,  and  bandwidth  of 
crossed-field  amplifiers.     Experiments  conducted  on  a 
low  power  vehicle  indicated  that  problems  with  a  space 
charge  or  smooth  bore  mode  are  encountered  if  the  input 
RF  drive  is  too  low.    These  modes  prevented  turn-off  on 
removal  of  the  input  RF  signal  and  limited  the  usable 
gain  of  the  amplifier.    Scaling  relations  for  the  required 
power  to  lcx:k  out  the  mode  were  studied  and  a  tentative 
design  procedure  was  worked  out  for  broadband  ampli- 
fiers having  gains  of  about  15  db.    Design  of  a  high  power 
experimental  vehicle  was  begun.    The  slow-wave  circuit 
was  cold  tested  and  progress  was  made  on  matching  it. 
A  tube  with  a  smooth  ancxje  was  constructed  and  used  to 
study  space  charge  modes.    (Author) 

PB   162  530       $l.n0 

Struthers-Dunn,  Inc.  ,  Pitman,  N.  J. 
DEVELOPMENT  OF  OPTIMUM   RELAY   STRUCTURES 
FOR  GUIDED  MISSILES,    by  J.   H.  CuUin  and  J.   W. 
Bentz.     Quarterly  progress  rept.  no.   13,   1  Dec  58- 
28  Feb  59,  on  Contract  DA  36 -039-sc -64655.     [1959] 
I2p.   AD-218  571. 

DESCRIPTORS:  'Electric  relays,  'Guided  missiles. 
Electrical  equipment.  Design,  'Relays,  Reliability, 
Shock  resistance,   Vibration. 


S-15 


The  100  sample  four  pole  medium  power  relays  have 
been  built  and  tested      Tests  on  lf>  of  these  relays  Ji 
vulged  inconsigtenLies  on  sh<xk,    vibration  ^nd  life  rrs' 
;ng      One  of  the  four   reldvs  that  was  lift-  -f^-'t-d  .  om 
pitted  over   1(X),  CXM)  optr  ations  at   IS  ampcrt-s        The  Jif 
fi^-iries  present  at  the  end  >)f  'he  series  .if  ,iff  'ests 
which  led  up  to  the  prt-senr  .  onf i^l;:  Jt;.>n  snii  exist. 
Correction  of  shtvk  and  vim  ir  ion  :  '^  msi-^'-.iv  .es  can 
take  place  m  the  form  .  >f  increased  ^.ear  ik-j  riftwfen 
the  deck  plate  dn<.\  the  iiiside    it  'he  .ase,  jni!  .1  hetiei 
control  of  the  :eturn  and  darn;x.T   spring  balance. 
(  A.Jhor) 

PB  1^2   r^       S^.  tM, 

Struthers-[)unn,    Int.,    Pitman,    \.    [. 
DLVELOPMHNl    Of-    OPTIMCM   KF-d'.AV    S  I  Kr<  '  H  K  !-S 
FOR  GUIDED  MISSll  HS.    Final  r-pt.    Aug  s^-Aug  (So. 
on  Contract  I)A   ^^-0  i^--,,  -h4^=-^.    'I^jni' 
.•>lD-ZSO  ZSl 


[^. 


DKSCRIPTORS:  'Guided  n^issiles.  R,Livs,  Hl-.-ctnc 
relavs,  Djsign,  Airborne,  Ivsts.  hle^  ;r  i^  ai  equip- 
ment.   Vibration,    Shivit  'esisrance. 

The  four  pole,    meduin^  Pk'^lt  relay,   as  originally 
specified,   was  developed   is  ,1  result  of  the  work  per- 
formed on  this  contract.     \  j:_a'    ini    if  effort  was 
spent  in  arriving  at  a  .omp:  jitusc  MerAeen  vibration 
resistance  and  contact  life.    The  final  results  indicated 
derating  of  contact  rating  or  of  ^on'ac'  hfe-expectancy. 
should  be  considered  it  anv  degree  vif  saletv  margin  is 
to  be  expected.    Also  the  shevk  resistaive  'a.is  ot^ten  in- 
fluenced bv  chances  made  'o  improve  :hc  vibratior 
resistance  and  vice  versa.     This  vvj;,  :e.st)lved  for  a 

H)    g    vibration  level  and  a  so    ,;    sh.».K  ievei.    The  de- 
cision was  made  to  replace  'fie  sensin.-'  •-■li',  *:'>;    i 
two  pole,    medium  power   relav.      Iru.,  -a..  ^>,ie  :■  uy, 
capable  of  switching  fifteen  anpe:-,-.  but  conforming'to 
rn^   latest  trend  towarJ  m.ria'u:  i^ation,   filled  a  gaping 
holein  thehstof  availa.^l     :ela\s.    The  development  was 
..rnpleted  and  'he  r-.Li\  successfully  endured  the  tests 
(Author) 

AD- 263  ^4^       S^.  U) 

S- rathe  rs -[Xinn.    Im..      Firriia;'.     N      [ 
l.ATCH-IN    RELAY    STRI  C  Fl   RluS    FOR    CriDF)   \11,s 
SII.ES,    by  H.   J,    Cullin      f- .  la.  :  ept     Sep  =v6   Jane6l.   on 
Contract  DA   V)  (),3^-sc  ^2M6      ;is)Mjss>" 

DESCRIPTORS;  "Electric  relavs     'Guided  missiles. 
Electrical  equipment     [Vsign     'ReUus     Miniature  elec- 
tr;.al  equipment     Armatures     Fauu!  e  (Mechanics), 
Tests     Reliability.   Shcx  k  resisrance     VTration. 

Relav  design  objective  was  ,1  pulse  operated  device  that 
will  transfer  on  a  pulse  regardless  of  pulsc  polaritv      It 
must  hold  the  new  contact  ;>)sirion  after    removal  of  the 
pulse      Originally  a  four  p«ile  and  .1  'wo  pole  were  con- 
tracted for      The  mcxle  'if   ipe-anon  of  'he  f:nal  design 
was  an  electromagnetu  allv  .!r:.e'i  --ev  hanical  ratchet 
Jevice.     The  final  product  :s  ,i  'wo  p,  ,)(.•  .Jouble  throw 
relav  of  miniature  si/e  hur  .-i;xih!e    >f  withstanding  high 
vibration  and  shcx  k  environment-       The  contact  load  of 
five  amperes  at  V)v  J  .   anj.  l2S"f.    is  the  established 
rating.     The  erratic  o^-ie:  a':^  m  found  as  life  tests  pro- 
gressed was  traced  to  mech.anual  problems.     Work  is 
.leing  continued  to  elimmare  "":s  shortcoming      (A  it^ior  ) 
(See  also  PB    16  2  S42) 


PB    162  S.M    $1.6() 

Struthers    [\inn.   Inc.,   Pitman,   .S.  J. 
RF:SKARCli    A.sn   DHVELOPME.Vr    LEADING  TO  THE 
f-.STAHl.lSM.MENT  OF-    I.ATCH   I\    REL\Y  STRUCTURP^ 
loR   CriDED  .MISSILES,   bv  C".   A.   Stewart  and  H.  ]. 
Cullm.   i,>i.iarTerlv  pnigress  rept.   no.    1.    1  Sep -,30  Nov 56 
.-)n  Contract   fW    ^6   l)^^   sc    "2M6.     [l^S6]    1 5p. 
AD-  M^  ^ir-. 

DfiSCRIPlOKS     'KU'ctric   relavs,   Guided  missiles, 
fdectric.il    -.j^ipnient,    iJL'Sign,    'Relavs,    Reliability. 

I  ''e  tirst    ippro.icti  under  this  contract  was  to  investi- 
liate  i:k-  Jt-velopmeru  of  ,i  magnetic  latch -in  structure. 
I  hi.s  -tr  .cture  was  to  fiave  an  op^'ration  which  was 
;iuiepi-ndent  of  coil  polarity.    The  pn^blems  involved  in 
t*-.'  .Ifvlopnx-nt    'f  su.h  a  device  ';ave  been  examined 
1-.  :   ir-  s.-t  ff-ri^-  m  this  repi>rt.    We  ^lave  not  been  suc- 
.essf.i!  ;;i  .leveloping  a  magnetically  latched  structure 
which  would  -"ipor-lto  .rviopondontlv  of  pi->Llrity;  instead,  it 
would  only  function  Ivcause  of  being  specifically 
polarized.    (Author) 

PB  162  532      S2.  Ni 

Struther-    l)i.;i;',.    1:k.,    Pi'nun.    .\.    [. 

Ri-:M;.\K<ii  .\.\n  i)i;vi,i.ur.Mi:.v[  i'i-^adlng  to  the 

EiJ'lABl  l.Ml.MIA*!    oi'    I  .McTMN    REl  AY   STRl'C- 

Ti'Rfus  !■■.  iR  (,;iii)[:n  mi.s-sii.f-:s.  b\  ii.  j.  ckiiim. 

C^arterly  progress  rept.    :io.    2,    1   IVc  S6-2H  Feb  57,  on 
Contract  DA  36-(i  W-sr-'"2Mf'.   [W^-j  24p.   AD-I42<5'l6. 

DESCRin-OR.S:  'Electnc  relav  s,  'Cuick-d  missiles, 
EUectncai  equipment,  IVsign,  'Kelavs,  Reliability, 
ShcKk  resistance,    Vibraii^.r. 

The  methixj  which,  offer-  tlie  greatest  promise  for  meet- 
ing the  objectr.  e  is  a  structure  cornbmmg  the  mechani- 
cal advantages  of  a  2-wire,    iiiecikinK ally  actuated,   se- 
quence relay  with  the  holding  advantages  of  permanent 
magnets  .vl.i.h  h^Ad  inde[vndentl>  of  the  actuating  mech- 
anism wlien  in  their  rionikil  posirions     Preliminary  test 
samples  will  be  construe -ed  a*-    h  ..se  :he  principle  of 
mechanical  actiiation  a:id  ;:ia^'  ,etic  latclu.ig.  (See  also 
PB  162  531) 


PB  162  S^^    SI.  60 

Struthers   r>inn,   Inc.,   Pitrruin,   N.  J. 
RESEARCH   AND  [^EVHl.CFME.NT   LEAl^HNG  TO  THE 
EST-\Bl  ISMMFST   OF    l.ATCH   IN    RHlJ\Y  STRl'CTURES 
FOR   (-rM^Fl^  SflSS'LES,   by  H.   J.   Cullin.   (Quarterly 
prtJgress  repc.  no,    3.    1  Mar   31  May  S-,  on  Contract 
DA  36-(iW   sc    ^2^lf^.    'NS-]  2(»p,   AD-I4.sgg2. 

DESCHIF^K'KS     'Klectru    relays,    'Guided  missiles, 
Electrical  .-.luipment,   IX-sign,    Relays,   Reliability, 
-hock  resistance,    Vibration. 

The  relay  operating  principle  (PR    162  532)  was  reduced 
to  a  practical  design.     IIk-  mechianism  chosen  was  a 
combination  of  an  electromagnetically  driven  ratchet 
wheel    oupled  to  .1  contact  actuating  assembly  through  a 
cam  aru;  cam  follov^ers.    The  ctjntact  actuator  is  held 
by  permanent  magnets  m  the  position  to  which  tlie  cam 
throws  it.     riie  nviteri.il  .selected  wa.s  0.  tXM)5  x  l/S 
bt>r%  111  .m  coppe-r  '10  alloys,   preheat  treated.    The  shape 
.s-jie^tcJ  .va.s  .1  riair  pia  turn  with  an  additional  form  to 


fit  the  best  possible  layout  of  the  terminals.    Models  wert 
a)nstructed  and  tested.    Although  the  samples  fell  short 
M  the  technical  requirements,  the  basic  design  appeared 

promising. 


?B  162  5^       $1.  60 


Struthers -IXinn,    Inc.,    Pitman,    N.   J. 
Rf-:SEARCIi  AND  DEVELOPMENT  LEADING  TO   HIE 
.^sTABI  ISIIMENT  OF   LATCH-IN   RELAY  STRUC- 
-■RF-;S  FOR  a'IDED  NHSSILES,   by  11.   J.   Cullin  and 
A    Packard.    (  Hianerl\  progress  rept.   no.   4,    1  June 


.\..>: 


'P.  Contract  DA    Ui-()3Q-sc -72S16.   [I'^ST] 


S    i6 


•J;-    .Ml    1  s  s  ( I  IS 

I 

i-.^riNiriOK.S;  'Electric  relays,  'Ciuided  missiles, 
;:.L-c:rK'al  c-ijuipmeiu.  Design,  'Relays,  Reliability, 
ikK.'k  resi.siance,    Vibration 

I 

~At.'nty-rwo  4 -pole  unit  samples  were  tested;  results 
TCi^ated  the  need  for  more  mechanical  force  output 
.::h  les-  cdectncal  input.    An  investigation  of  a  floating 
'.oix,^.  Jesign  revealed  excessive  friction  forces.    The 
™.is;  promising  design  is  tx-ing  developed,   and  a  model 
is  under  construction.     This  design  employs  a  new  con - 
.-ept  in  electromagnet  armatures,    and  is  expected  to  be 
ihock  and  vibration  resistant  with  little  or  no  spring 
ioTce  used  for  :he  \ibration  resistance.    .Most  of  the 
jower  is  available  f<'r  op<.'ratinc  contacts.   (See  also 
?B  162  533) 


-  .^2  ^  ^^       Si .  f^n 

-r  ,cner  s-Dunn,    Inc.,    F'ltni.in,    N.    I. 
:AF-.AKCFi    AND   DEVELOPMHNI    l.EADING   TO  THE 
:.'>;aB1  ISH.MEM   OF-    LAFCH-IN    RELAY   SFRLC- 
"' RES   F  C)R   GLIDED  MISSILES,    b\  H.   J.   Cullin  and 
.  A.  F'ackard.    (.Quarterly  progress  rept.   no.    s, 
x-p-i()  Nov  S-,    ,,n  Contract  DA   S6-0.W-sc-72816. 
.•'^'!  !^p.     AD-|^.(i  s  i4. 

hH'KII'ICiRS;  'Electric    relays,    Guided  missiles. 
v.a\trK  ,il  t  fiuipnu  nt.    Design,    'lUlavs,    RehabilitN, 
"..•.k  : '.  sisianc  <_■,    \'ibration.  ■ 

"i  -.',vK.K  and  \ibtation  resistant  magnetic  circuit  pic- 
..sl\  v;csciilH.-d  ill  AD-ls>s  OJS  was  impioved  and  re- 
-^iC  \    practice.     .-Kssemblv   sketches  are  given  which 
»tii"A  :hc   ai  mature  .iction  and  a  means  of  imparting 
tiotion  to  the  movable  contacts.    .\  complete  relay  was 
'ssted.    Difficulties  encountered  m  spring  life  were 

...•r,.r,a;',  J  h\   using  a  Ixryllium  copper  coiled  tension 

■::.:k;.  I  .wd  distribution  of  the  contact  actuators  was 
A,-,  -ha;  each  energizing  pulse  does  the  same  amount 
■  *  'rk  Ahiile  the  deenergizing  part  of  the  cycle  recocks 

•■  ra'chet  for   the  next  current  pulse  to  the  coil.    The 
->.?;:■:  ,1  'he   2-pole  relay  progressed  toward  miniatu   'z- 
"i  :ri<-  interlocking  armature  magnetic  circuit  being 
-■-t--^  on  the  4-pole  relay.     Fhe  miniaturization  study  in- 

-'I'ecl  that  a  device  smaller  than  the  tnie  specified  may 
'      r-npletelv  s.itisfactory.   (See  also  PR  162  5,34) 


Sh 
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-Vruthc  1  s-Dunn,    Inc.,    Pitman,    N.    j. 
^i^HAK  :il    AND  DEVELOPMENT  LEADING  TO  THE 

-:abi  isHMF-:Nr  of  i  aix:h-in  relay  strlc- 

^^ES   FOR   GLIDED  .MISSll.FiS,    bv  H.   J.  Cullm  and 


C.  A.  Packard.    Quarterly  progress  rept.  no.  6, 

1  Dec  57-28  Feb  58,  on  Contract  DA  36-039-8C-72816. 

[1958]  9p.   AD- 205  466. 

DESCRIPTORS:  'Electric  relays,  'Guided  missiles. 
Electrical  equipment.  Design,  'Relays,  Reliability, 
Failure  (Mechanics),  Shock  resistance,   Vibration. 

TTie  assembly  of  twelve  sample  relays  of  the  four  pole 
design  was  completed.    Vibration  failures  and  erratic 
operation,  after  a  limited  number  of  operations,  caused 
a  hall  in  the  testing  and  a  concentrated  effort  to  deter- 
mine the  reason  for  these  failures.    Repositioning  the 
mounting  flange  was  tried  with  a  resulting  improvement 
in  the  vibration  results.    A  change  in  cam  material, 
from  filled-teflon  to  metal,  was  made  to  overcome  the 
erratic  operation  and  the  results  of  this  change  are  now 
being  evaluated.    The  two  pole  design  has  been  com- 
pleted, parts  have  been  made  and  the  assembly  of  these 
parts  into  relays  is  now  being  completed  in  the  contrac- 
tors model  shop.  (Author)  (See  also  PB  162  535) 

PB  162  537       $1.60 

Struthers-Dunn,   Inc.  ,   Pitman,   N.   J. 
RESEARCH   AND  DEVELOPMENT  LEADING  TO  THE 
FiSFABLlSHMENT  OF   LATCH-IN   RELAY   STRUC- 
Il'RES  FOR  GUIDED  MISSILES,   by  H.  J.  Cullin  and 
C.   A.  Packard.  Quarterly  progress  rept.   no.   7, 
1  Mar- 31  May  58,   on  Contract  DA  36-039-sc-728i6. 
[19S8]  I3p.   AD-205  467. 

DESCRIPTORS:  'Electric  relays,  'Guided  missiles, 
Electrical  equipment.  Design,  'Relays,  Reliability, 
Shock  resistance.    Vibration,   Failure  (Mechanics). 

Sample  relays  of  the  two  pole  design  were  completed. 
The  operating  principle  was  checked  out  and  found  to 
be  basicly  sound,   but  refinements  are  needed,   and  are 
being  made,   to  make  it  comply  in  full  with  all  the 
technical  requirements.    Vibration  tests  on  contact 
assemblies  were  run  to  determine  proper  pressures  for 
a  vibration  failure  threshold  above  30  g.    Mechanical 
life  tests  were  run  on  a  complete  relay  to  point  out 
weak  points.    The  four  pole  relay  was  also  tested  during 
this  interim.    Vibration  tests  and  load  life  tests  were 
conducted.    The  vibration  tests  were  passed  success- 
fully but  failures  occurred  on  life  test.    Mechanical 
binding  in  the  working  system  was  also  discovered  and 
corrective  measures  taken.    A  re-design  of  the  four  pole 
relay  is  now  under  consideration  with  the  possibility  of 
a  i-najor  reduction  in  the  size  and  weight.   (Author)  (See 
also  PB  162  536) 


PB   162  538       $1.  10 

Struthers-Dunn,   Inc.,   Ptiman,   N.   J. 
RESEARai  AND  DEVELOPMENT  LEADING  TO  THE 
ESTABLISHMEm-  OF  LATQMN   RELAY  STRUC- 
TL'RES   FOR   GLIDED  NTISSILES,   by  H.  J.   CuUin  and 
C.  A.  Packard.   Quanerly  progress  rept.  no.   8,  1  June- 
31  Aug  58,  on  Contract  DA  36 -039 -sc -728 16.   [1958] 
l(>p.   AD-211  502. 

DESCRIPTORS:    'Electric  relays,  Guided  mi ssUes, 
lilectrical  equipment.   Design,  'Relays,   Reliabilitv, 
Shcx'k  resistance.   Vibration,   Failure(Mechanics) 


S-17 


The  Jesign  of  the  four  fxile  relay  has  been  changetl  ro 
fir  within  a  square  can  one  inch  by  cno  inch     The  dosi^-:' 
ha.s  been  completed  and  drawings  r.u.dc   if  rhis  rclas 
giving  a  substantial  JecrL-aso  in  volunit.'  ■<vcr  'ht-  furrTicr 
fcKir  pile  design.    The  rwo  pole  relay  tu.-,  slk^ t-sst.dh 
passed  the  vibration  test  and  the  shcx.  k  'est  ro  abovr  H(i^ 
in  all  directions     Many  variations  ot  springs  .md  pres- 


sures were  tried  in  order  :><  artan  'I 


v-^c  rr-  .1'-.      ITie 


life  testing  still  shows  nujor  defu  lencu--,  -a:'!-,  failures 
'H.-curnng  below  10,  (KXj  i-pt.-rafi.ins.   (A-i'hj  r)  (^<,x■  also 
PB   162  537) 

PB   162  SW       $1.  10 

Struthers-LXinn.    hu    ,    Pi:::,a;i,    N     | 
RESEARCH  AND  nEVEI.OFMKN'I    IJ-.Ar^HNC  To  TlIF 
F-lSTABLISHMENn^  OF   l.ATCH-IN    Ki-.l  AV   VIKLClTnE 
FOR  GLIDED  MISSILES,    by  11.   ]     v-lim  and 
C"^    A     Packard,    (.^rterh  pn>grcM-.  rcp'     ,i.>.    ^,    I  Sep- 


MJ  Nov  58,   on  Contract  DA  36  0.5^--,^ 
'p     AD- 213  77'^. 


2.S  I  f> 


I 


■JS-, 


DESCRIPTORS;    'ElcctrK   rt.-.a>>.    '(,« a Jc-d  missiles, 
Eilectncal  equipnu-nt,    [X-.-,igf.,    •Kclav-.    iv.li.iiMlity, 
ShiX'k  resistance,    Vibratiin,    F-'aiK;n.-<\lc.  f.a::K -) 
Temperature 

The  fatigue  faikires  on  'he  inovablf  ^on'ac  arms  were 
elinxinated  by  changing  the  sprang  materia]  tr  >rr.  ^ilver- 
niagne Slum -nickel  to  berylium  copjvr,    "'2^  all.n,,    hiM' 
treated  after  forming.     The  vibration  rc.-^i>;a:;'  feat, .re 
was  obtained  bv  elinunatmi^  an  extra  forir.  ;:■,  '.he  moving 
contact  spring  meniber  and  rcpla^  i;\g  ;'  .^rh-   i     ■  ihl! 
tab.      The  contact  load  lite  faili;res  Aere  •ra.eil  ■ 
failures  of  the  actuating  niotors  at  elevate>.!  'ei'ip^Ta- 
ture.    Cxjrrective  measures  were  ^aken  t>    -,o!v  'b.e  high 
ten^perature  failures  on  future  samples,   (.see  a^.-o 
PB   162  53«) 


PB   162  541 
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.Scruthers-IXinn,    Inc.,    Pitrtian,    N     J. 
RESEARCH!  AND  DEVF-n.OPMFNT  I  !;.\DI\C;    10    llll 
ESTABLISHMENT  OF   LATCH-IN    KI-I  .W   sIRIC- 
TLRES   FOR   GLIDED  Vn.SSII.l-S.   hv  H.    I.   (  lUin  and 
C".    A.   Packard,   (^nerly  progress  repr.    -o.    in, 
1  L>?c  58-,31  July  5^,   on  Contract  DA    V^-^MQ    ,      "2^16. 
[1959]  lOp.   AD- 227  n,3.H. 

DESCRIPTORS:  •lilecrnc  relays,  'Guided  missile., 
Electrical  equipment,  IVsign,  •Relays,  Reliability, 
,-\rTnacures,   Temperature,    sh<Kk  resistarKe,    \'ibration 

rhe  solution  to  the  problem  of  ariru.i".:re  buuling  at  'h<- 
elevated  temperature  involved  a  redesign  of  -dr  el-\ 
tromagnet     Some  minor  nnxiifications,    'ihia'  -showed 
advantages  over  existing  Jesign,    were  also  ;;iavle  at  this 
time.    Changes  include  impriA'ed  magnetic  ret  .m  p^i'h, 
imprtAred  and  simplified  bearing,   a:id  tx-ttei  ."cph-g 
between  the  armature  halves.   (.Author)  (.v-e  al>o 
PB   162  5.39) 

PB    162  540       Sl.^O 

Struthers   [Xinn.    Inc       Pitman     \     J. 
RESEARCH   AND  DEVELOPMENT   LKA|-)I\C,    Vi )    Dlf 
ESTABLISHMENT  OF    LATCH    IN    RELAY    STRCC 
Tl'RES   FOR   GLUDED  MISSILES,    bv  H     J     C  illin  anj 
C.    A.    Packard.     'Quarterly  prepress  repr     no     11 
1  Aug-3l  Dec  59,   on  Contract  DA    36   ()3s»   si    ~JKl^. 
[1960]  I3p,    AD-234  161 


l)I-:SCRIPTORS     •Ele.tr  u    relays     •Guided  missiles. 

1  oe.  tru  ai  e',iiiprTHMV     IV-'.igii      re--r-     'Rehus,    Failure 
(Mei.  baiui  s). 

Further  investigatitm  of  the  armature  bear  ings  found  the 
screw  thread  lieanng  to  be  impractical  tor  this  apphca 
tion.     C'  liikt'.  -  in  the  coupling  meC';ari!-i^i  tviween  the 
interlocking  ai  mature  halvrs  *-.aw   ifvmdoned  the  direct 
spring  coupler  .   that  had  p!n.-t_\i  >,,)  !;ouMest)me  on  rpt- 
chanical  life,   in  favor  of  a  ^<.  i :   ■  xri.  me--(.      Mechanaal 
life  failures  on  other  parts    .ave  txx n  overcome  bv  mate 
rial  changes  and  in  some  i  isc-,  •etle-^ign      (.\uthor ) 
(See  also  PB  162  541) 


PB   162  MJ       SI   60 

Q,,.  .fKe's-l^mn     bv         I'ltman     \     I 
RbM  AKCL    \\[)   Db.Vl  1  ()PMh\  I    L1;ADINC,  TO   T\iE 
ESI  AHl  ISHMF-.M    U}'    I  A  TCH    IN    RELAY    STRL'C- 
TL'Rb.s    F'OR   (;iII)EI)  MISSILKS.    by  H     J.   CuUin  and 
C.    A     PavKir\l       (juarti'tls   progress  r  i-pr ,    no     12. 
I  Jan -30  Apr  60    onContrur   |1A    V^    (VN    s.     "2816 
(1960]  lip.    AD   241   4.i-. 

DFlSCRirrORS    •blecrnc  relays     'Guided  missiles 
Elei  tr  ;^  ai  e'.iiipri  ent     [Vsign     Tests,    •Relays.    Re- 
liability.   Failure  (Me.  hanu  s). 

Research  and  developn-.ent  efforts  -ave  iven  expended  on 
the  establishment  ot  Je^  gn-,  tor   iat.  n-m  relay  structures 
for  guided  missiles      Operating  conditions  for  the  relay 
require  respcjnse  to  any  pu.^e  length  of  ,oil  eurrent 
above  a  specified  duration     up  to  a;i  in^  luding  steady  on 
current,   with  the  polarity  not  s[x*i  itied.     Environmental 
conditions  are  ti  e  extremes  of  temperature     vibration 
and  shO(.  k  expected  in  missile  .ippii^  ations      The  main 
design  effort  is  con.,  enr :  ated  on  a  two   [x>le  design  with 
double  throw  contact-,  and  having  'wo  stable  positions 
Research  revealed  thar  tht   'enifxrature  attained  within 
the  relay  caused  defonr.it  ,on  of  the  insulating  material 
of  which  the  contact  actuating  ..am  wa>  fabricated.     L'n- 
reliable  resetting  of  the  :  it.  he'  me^  nanism  was  another 
shortcoming  of  recent  models.     .\  slighi  increase  m 
size  and  a  change  in  the  cam  follower  design   ire  the 
major  features  of  a  re -designed  unit  now  ;x mg  ^  oni 
pleted.     (See  also  PB   162  540) 


AD-272  62h    S6.  ho 

T'.-mco  i-;iectn>nics,   f^illas,  Tex. 
l\\h:.STIGA'nON   Ol     S'l.ICON  (TJN1  ROLLED  RECTL 
I  It'RS   I-OR    ST\TIC   POWER   CONVERSION,   by 
U.   P.   t'nJerbrink.    Rept.    no,   4  (Final)   1  Apr-ljuly61, 
on  Contract  DA   ^^  (VW   sc    h53h1,    IS. Sep  61,   6.3p. 
Is  r-ef.s.    Kept.    no.     [.  !■:.  R,    i^l  1.  Nl  1. 

Dl-SCRIPrORS     Siluon,    •Rectifiers,    Power  supplies, 
•Power  transfornxr-,,    Reliability,    •Inverted  rectifiers. 
•Semicond.Ktors,    lUeLtric  currents.    Electrical  equip- 
ment.  Inverter  .  ir..  ..it.s.    Direct  current.   Mathematical 
analysis,    IV.sign,    lests.    Reduction,    Radio  interference, 
s  'lu!  state  physics,    Radiofrequency  filters.    Electronic 
-'.'.;'.•.(.•.>,    (is^illitor   vircmts,    b^lectroniL  circuits. 

A:i  investikiatioii  was  made  of  silicon  controlled  rectifiers 
(SCR)  used  in  power  conversion  techniques  for  military 
type  power  systems  of  orx-  kilowatt  capacity.    The  SCR 
has  high  voltage,   p-iwer  and  tempx-rature  capvibiiities 


which  surpass  the  power  conversion  limitations  of  ex- 
isting power  transistors.    A  progress  review  of  the  SCR 
rower  conversion  study  is  presented.    Recommendations 
ire  made'  for  the  improvement  of  SCR  commutation 
techniques,  automatic  start  and  prtnection  measures, 
ind  power  system  reliability.    Problems  encountered  in 
■\c  Jc  converter  study  were  analyzed  and  a  modified 
inpn^ach  to  dc  conversion  was  investigated.    Construe- 
-<?.  of  the  experimental  rrKidels  was  accomplished. 
[M-i,  temperature,  .ind  rfi  qualification  testing  of  the 
.UK)  va  inverter   was  al.^o  performed.    .-Xn  engineering 
r-,ptirt.  Study  ot  Optimum  Frequency  for  SCR  Power 
Converters,   generated  within  the  scope  of  this  program, 
^  ippended.    (Author)  (See  Also  AD  262  131)  . 

I 
Mechanical  Engineering 


S-\A-St<-.M1-..M()-'"-^^ 


lU 


AMim^s  Intel  national,  C"an..>ga  Park,   Calif. 
\PrARKNl    STRAIN    VS    TEMPERA  ITRE   VS  CYCLES 
:;'H  SODR'M   .STRAIN   GAGES,    by  M.   M.   Lemcoc. 
■;.•;■.   on  Contract  A  nil-l)GEN-S].    2,5  July  62,   6p. 


:ID-169V5 


10 


•^Idw  in-1  ima-Ilaniilton  ('oi  p.  ,    Eddystone,   Pa. 
x'HIl  M  COMPONENIS   DESIGN   PROGRAM.    Progress 

:-4v..  J^ii   the  perux.!  ending  2s  Sep  62,    on  Contract 
C(i:-1)-I  21  \    A  iK\  t^2.    lOp. 


.'KNL-TM-333       S.3.6n 


idK  Kidge  National  I^ib 


enn. 


AN  IKM   -(MO   FORTRAN    PROGRAM    FOR    ASME   I'N- 

:-~iR!:)  trmssirt;  vlssi-:i    di;sign  and  prelim- 

AAKV  COST  bSTlMATIOS  b\  C.  E.  Prince  and  R.  P. 
Mhloid.  (RejU.  on  Com  r  av  I  \\-40>-i.'ng- 26j  l-Oct62. 
4')p.  5  refs. 


^   !f^2  t\^    $3,  60 


IMC   Magnetics  Corp.  ,   Westburv,   N.   Y. 
:iEVELCX'MENT   OF   C(X)LINC   DEMCE   IN  ACCORD- 
ANCE WITH  Bl'REAl'  OF   SHIPS  CONTRACT  SPECIFl - 
CATIONS  SHIP-B-2,5-:'5.    DATED   11   JAN,    I960.   Interim 
development  rept.    1  Oct -31  IX>c  60,  on  Contract 
Sohsr   s|526.    [Hbl]  22p.   AD-252  196. 

:'i-:S(  RIPI  ORS;    Electric  motors,   Blowers,    *Cooling 

fans,  CcKilirlg,  Air,   Alternating  current,   Design, 

Naval  equipment,  Shipborne,   *Air  conditioningequipmen 

Progress  in  three  areas  is  reported:  (1)  a  motor  suitablt 
f'^r  opL' ration  in  the  present  0-464  synthesizer,   capable 
^t  .ipL'ratmg  at  Ixnh  60  and  4(K.)  cps,   giving  30';^,  in- 
crease in  air.    Design  and  results  are  given;  (2)  the 
Mower  and  scroll  for  the  above  motor,   which  incorpo- 
rated a  mixed  flow  wheel  to  give  the  improved  perform - 
ince.    I>jsign  is  shown  and  analyzed;  and  (3)  advanced 

development  work  on  a  new  frame  which  includes  a  deep 
•IcK  rotor  which  will  give  substantial  improvement  over 

'^'  motor  discussed  in  (1).    (Author) 


Ordnance,  Missiles,  and  Satellite  Vehicles 


PB   162  600      $10.  10   , 

Air  Materiel  Command,  Wright[-Patterson  AFB]  Ohio. 
THE  GERMAN  GUIDED  MISSILE   X-4  (PROJECT 
NO.  NTE-63),   byF.  E.   Patton.    Summary  rept. 
June  47,  declassified,   l27p.  29  refs.    Rept.  no.  F-SU- 
2131-ND;  ATl-5499. 

DESCRIPTORS:   'Guided  missiles  (Air-to-air),  Design, 
Specifications,  Guided  missile  warheads,  Guided 
missile  fuzes,   Proximity  fuzes.  Control  systems. 
Guided  missile  launchers,  Germany,  Guided  missiles. 

Summarizes  available  data  on  German  Guided  Missile 
X-4  with  details  of  control,  radio,  airframe,  propul- 
sion, production,   laboratory  calculations  and  experi- 
ments.   It  was  considered  Germany's  most  effective  air- 
to-air  controlled  missile  especially  against  bomber  for- 
mations.   History  of  Dr.  Ing.  Max  Kramer,  chief 
designer,  is  recorded  as  well  as  other  personnel  con- 
nected with  the  X-4  project.    Report  covers  specifica- 
tions,  performance  data,  warhead  and  fuze  and  launch- 
ing devices  in  considerable  detail.    Profusely  illustrated 
and  with  adequate  bibliography  report.   (Author) 

Order  from  GPO  $0.  40  as 
NAS  1.12:135 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,   Moffett  Field,   Calif. 
APPLICATION  OF  STATISTICAL  FILTER  THEORY  TO 
THE   OPTIMAL  ESTIMATION  OF   POSITION  AND 
VELOCITY  ON  BOARD  A   CIRCUMLUNAR  VEHICLE, 
by  Gerald  L.   Smith,   Stanley  F.  Schmidt,  and  Leonard 
A     McGee.    1962,   29p.   4  refs.    NASA  Technical 
rept     R-135:  AD-273  088;  NASA  N62-16857. 

DESCRIPTORS:   Spaceships,   *Lunar  probes,   ♦Guidance, 
•Space  navigation,  Electronic  equipment.  Design, 
Elearic  filters.  Electronic  circuits.  Statistical  proc- 
esses, Mathematical  analysis.  Differential  equations, 
Integral  equations,  Statistical  analysis,  Matrix  algebra, 
Matrix  calculus.  Simulation,  Digital  computers.  Space 
flight.  Dynamics. 

Statistical  filter  theory  is  employed  to  develop  a  method 
f(7r  determining  the  best  fX)ssible  estimate  of  the  posi- 
tion and  velocity  of  a  space  vehicle  in  the  midcourse 
phase  of  flight.    Results  erf  a  computer  simulation  are 
given  to  illustrate  the  performance  attainable.   An  on- 
board system  is  visualized  in  which  the  source  of  infor- 
mation is  an  arbitrary  sequence  of  observations  of 
space  angles,  corrupted  by  measurement  errors.   The 
scheme  is  in  effect  a  dynamical  time-varying  filter, 
implemented  bv  a  digital  computer,  which  processes 
the  incoming  data  to  compute  an  up-to-date  optimal 
estimate  of  p<isition  and  velocity 

NAA-SR-7408       $10.10 

Atomics  International,  Canoga  Park,  Calif. 
APPLICATIONS  OF  SNAP   REACTOR  SYSTEMS  TO 
COMMUNICATIONS  SATELLITES,    by  R.   E.  Wimmer. 
Rept.  on  Contract  AT(11-1)-GEN -8.     30  July  62,    I25p. 

25  refs. 


S-19 


PB  162  430      $2.60 

Ballistic  Rcscdrch  Lab.-^. ,    AhxTJtrn  Provin>;  i',  r  lunJ., 

Md. 
THE    EFFECnVHNFSS  OF-    VAKIUls   MArFKIAI.s   [N 
REDUCING    REFLECTION    AND    TRANSMISSION   OF 
AIR    SHCXTK,    by  Irene  ("ixiney  F'llipponc.   Ocr  ^1,    2lp. 
2  refs.   Mfmo.    rt'pt.    nt).    ^"I. 

DESCRIPrORS:  •AirbU-,r.    •sh^K.K  A.r.t-s,    "t-thc'i -n, 
Transmis-iion,    RclxIucioii,    'Vibr  i';,'r,  i-^olators. 
Materials,    •Foam  rubixr,    *01a.ss  uxtiles, 
[  ftecrivcnt- ss. 

irf  seven  materials  :t.-^tt.iJ  ru  Jtterminf  'ti-.u    ibiinv  to 
reduce  shcjck  reflection    inJ  '  t  Mn^mi^-^i.  ti,    K  ^vlcn  foam 
rubber  (RMA5)  and  Fiberijlas  buildink;  in--al:in(>n    ip- 
peared  to  bt-  the  m<.>st  'jfficu  nr.     Both  rna'c  rial-,  it  Jik-.O 
appreciably  the  reflected  peak  pressure  ^  dn^'.  impulses 
md  the  transmitted  pt  ak  pre-,sures.     HinAt. -.>  r,    vm  • 
change  was  ru'ted  in  trie  tran.smrtiv:  wiipuist.   (Author) 


NASA  N62-16><26       $4.  ^* 

Center  for  Radi>)pf.ys  i^  >,  anj  Space  Kc-^earch, 

Cornell  f. .    khac  a,    N.    "i . 
SPACE   MAGNETOS!E'IER    nFV'FI.uFMFN  ! .    b\ 
S.   C.    Lmg.    (^luartetlv  >ra[..s  :cpr.    1   \Ui    1  June  62, 
<'n  Contract  NASr-46.     1  ]  .r.e  ^2,    41;\    !0  refs. 
CRSR-124. 


NASA    N62-ll=>k^       54.60 

t:,lectro-Opci^-ai  .sv>!:er:!s,    inc    ,    t'a -.a^it.- ;,i,    Calit. 
DEuSIGN  S'riT)V  uF   A    xX  ;  FLLITE   PHOTOMETER. 
F.iai  rept.   on  innt  r  act  NA:>5 -1170.    15  June  61,   37p. 
3  refs.    EOS  rept.    1  ■^  ii^i-Final. 


N.\SA   N63-1017^    So.  50 

CKxldard  Space  Flikiht  C:enter,    Nati(>nal   Nernnaurics 
and  Space  Admini.stration,   Creenbelt,   \K1, 

APPLICATION   OF   THE    MOIX'UA  RI/.-\TI()\   C()\(  .pi 

TO  SATELLITE   T\PF    K  K( '(  iRHF  RS.   :  ;  F.    I.   '  ole. 

H.    I.    P.-ake,    and  C.    t  .    K.ce.    Nov    ^J,    1  ^p.    :_.-.r,ical 

note  [)-14Sl. 


NA>.\    N6M()2(V4       SO.  50 

C<xJdard  Space    Fl!g.*:t  (  ■e::'-er,    Nat:o'-..ii    \;T'>"uautics 
a;'.d  Space  Adm::iistra'i-:;,    Crver-be:',    \l:. 

.SCANNING   MECILANISN!    F('R    A    SA  H- !  ;  I!!     F^<'!'\! 

X-R.\Y   SPECTROMFrrER.    h>  C;^  r.uj  ...    IL-;..^  twi-.f;. 

Nov  ^2,    I'p.   Technical  note  rv  !' w~ 


\A>A    .\^  ^    \<<[ 


^i 


f;<«.ldard  ^pace  Flight  Cer'.ter,    Na'ional  .Xernr.a  .tics 
and  Space  .•Xdm.inistranoi:,    C r ».■<_■  nln.-!',    \k: 

:racki.ng  syst'f.ms,   :iifik  \l\  :hf.ma  tf  wi 

MODELS   A.ND  THEIR    F.RROKS.    PAH  I    i.     IHhOKY,   by 
F.   I).    Vonbun  and  A.    [)     Kahn.   Oct  62,  47p.   7  refs, 

;  -.'i.fuucai  note  IV  14~! . 


NASA   N62    \bOQ\     $2.  60 
M  .k:hes  Ro-soirch  Lab->.      .Malibu.    Calif. 

an:i:nna  directions  ioctrcit.ar  E(,)Catoriai 

ORBITS,    by  S.   G.   Lut/.    Rept.    no.    1  on  Con 
tract  N  t^'.v -40'^.    A',;g  62     22p.    2:ef-. 


^.\^A    N^2    1M( 


SI.  SO 


Je:  Pr-opi.Ni-n.  1  a!\  ,    t-.<ilif.    In.st     of   Tech.,  Pas^idena. 
A   35-KWE   SNAF   •>    s.MFT.!  IFF    IFXFCFCM^r,   by 
J.    R.    Woma^K..    Kept.   oni."np,rracr  N.\S"-1(X).   7  May  6Z 
Up.  3  refs.  Technical  memo    :\^^     i^-s4. 


N.\.^A   N62- 171.58       S2.  60 

Jet  Propulsion  Lab.  .   (lot     j,.:      .♦    I ,-.  h       F'asuirn;, 
A   DESIGN   SOLI  TIOS     !( )    DIF   SCVFCRAFt'lOOk' 
AN(;LF    rK(,.KLFV      :.    ,     s.    W,:.on,indC:    G.   C^Me 
Kept,  on  Contract  \  AS  -    I,  Ki      ^^,,.^^:     jw-,     Fechmra 
rept.   no.  32-311.  ^  '      u.hnica 


.\A.sA    \fv.     it<4(v:-         iri.tfO 
I^-r  i^    p.!si..n  Fab.,    CaK.    [r.^' .    .4  lech.  ,  Pasadena 

siAU.  1'H(«.;ka.\is  .SI  .\l.^LAR^•  .no.   r  s,  voi  cme  i 

Rept.  on  15  Jan- 1  .M.ir   M,      i,  t  ,,;.::  a. :  \ASw-0 
1  Apr  61,    42p.    2  rels. 


NASA   N62- 16466      $8.  10 

Jet  Propulsion  LaF  ,  Calif.  I-.^'  oi  I\v  h  ,  Pasadena. 
SPACE  PRCK;R.A.\Ls  >l  .\L\L\KV  .\0.  r  11,  VOLL'MEl. 
Rept.  for  1  JuJy-1  Sep  61  on  Contract  NASv^  -6.  1  Oct  61 
88p.    1 2  refs. 


NASA  N63-1032>'      Su.  75 

Langley  Research  Center,   Na-i  .-.a]  .\rronaiitics  and 
Space  .Administration,  I  .anv;k-\  station,    V'a. 
THF-    INF'  CENCE   "!■    F!{b:(  T-;.SSION  ( )I^    F':.\RTTi 
HENI)F:/VOCS  ORFU;s   mN   I;   NaK    \nssR)\    Rl--- 
(.KTREME.NTS.    ;>    .S.Uiai:;  h.    Wch.     No^.   (,2,    2^p. 
4  refs.  Technical  note  D-1512. 

N.-\SA  N6.i- 1032s       Su  75 

l^ngies   Research  Confer,   Nitional  .\eronautics  md 
Space  Administr  irion,    I.an^lev  Station,    \' a. 
LATER  \I     KANCF   C(  iVFROL   RV    RANKI.NC   IXRING 
INITTAI     m.XSFs   OF    SI  PER(TRCTT,\R    REENTFRIES, 

■  '■     ^Ui'.::       'sirilo;:      Mi^^trr  ::.  t;,e.-.i».    Nov  bj,    2Sp. 
4  refs.      I  ■  .,'::::>.  a.   -lote  .)    1  S|  1  . 


NASA  N63- 10650      $1.00 

Langley  Resear."^.  Ccnrcr,    National  Ac-ronautics  and 
Space  .Adminisrv  11    n.,    1  an.^lev  SM::on,    V'a. 
\oiIsF    \;(    VsF.m.MF- V!  s   IK   RINC;   CVF^FIVT-:   AND 
I  A'   NCll    FTRINCS   OF-    .\    LARCF-    R(  H.-KF  P -POWERED 
V;T!Io;    1  .    ;...    ,\n;.i;:,  11.    Maves  .m.d  Fhilip  M     Edge,  Jr. 
N  ■.  'J.    ^4p.   9  refs.    rechmcal  note  I)- 1  ^1 12. 


NASA  N63- 10178    $0.75 


I 
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Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va. 
STATIC  STABILITY   INVESTIGATION  OF   PROPOSED 
PROJECT  FIRE  SPACE-VEHICLE  AND  REENTRY- 
FACICAGE  CONTIGCRATIO.NS   AT   MACH   NUMBERS 
FROM   1.4~  TO  4.63,   by  Dennis  E.   Fuller  and 
C,  [>)naki  Eiabb.    Nov  62,    22p.    1  ref.  Technical  note 
D-14^^. 


tJlt  from  CPO  S*).  4U  as 
W.S  1.  12126 


U"*is  Researct;  Center,   National  .Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
\NALYSIS  OF   CLOSE   LUNAR  TRANSLATION  TECH 
MQl'ES,  by  Joseph  N.   Sivo,  Carl  E.  Campbell,  and 
VUJimir  Hamza.    N62,  2Sp.  NASA  Technical  rept. 
3   126    AD  26Q  ^S5;  NASA    N62-17170. 

'DESCRIPTORS:    *Lunar  pixibes,   Mcx')n,   Landing, 
Maneiiverabilitv,   Fuel  consumption,  Theory,  Mathe- 
Tiitical  analysis,   Equations,  Tables. 

1-,  analvsis  of  translational  maneuvers  near  the  lunar 
surface  is  presented.    The  relative  merits  of  each  type 
it  Tianeuver  are  discussed  on  the  basis  of  theoretical 
•.el  consumption  and  time  required  for  the  maneuver. 
t  ...ations    in^;  .h.arts  emlx-idying  these  results  are  com- 
:iie^  'lerein  10  facilitate  estimation  of  the  fuel  and  time 
".■^uircnu-'nts  for  various  translational  maneuvers. 
A.tr.or) 


Ni^A  S>J-  166  ^^        56.60 


Minr,' ap<Ti:--Hont.  v\«.l11  Regulator   Co.,   Minn. 
'.PPik  ArK)NS  OF-    OPFIMIZATION    THEORY   AND 
•-\(rKT-,    bv  I'.   B.    Smith,   Jr.   and  D.    K.    Scharmack. 
y.  on  Contract  NASr-27.-  [1^62]  63p.    17  refs. 


\A,\A  N6C  10536       $0.  ~5 


.\ational  Aeronautics  and  Space  Administration, 

.Sashington,    D.   C. 
'.  KELIABILIT^'   MODEL   AND  .\NALYS1S  FOR  PRO- 
ri  !    MERCLTn'  -  .-(-ORBIT   MANNED  AND  UN- 
■'.ANNFD  .MISSION,   by  William  Wolnian  and  FredOkano 
A\  h2,    2wp.    2  re-ts.    Technical  note  D- 155 »i. 


^  16:  6  VS       S5   60 


'ftui.-  of  the  Chief  of  Ordnance,   IX'p< .   of  the  Army, 

'*'J^hingTon,   D.  C. 

•'IDF  TO    FECIINICAL  EVAFl'ATION   (^F    RESEARCH 

^^:)  ;il\El  OPMENT   PR()I\)SALS     1X'c61,   53p. 

TJnan.e  Corps  F\imphlet  ORDP  20-2. 

I 

'iM'KirFOKS:    'Instruction  manuals,    'Ordrance, 
'H'-search.  program  administratiiin.   Military  research. 

~^f  evakution  prc->cedures  discussed  in  this  pamphlet 
't!.  recommended  for  use  by  all  agencies  of  the  Ord- 
"ince  Corps  in  evaluation  of  competitively  negotiated 
■^in  prop<.xsals  whenever  the  award  of  a  contract  will  be 
^sed  ixi  technical  merit  and  factors  other  than  lowest 
^>tiahle  cost  or  lowest  fi.xed  price      While  the  guide  is 


primarily  directed  toward  the  evaluation  of  R&D  pro- 
posals, it  is  equally  applicable  to  production  engineering 
or  other  proposals  where  considerations  other  than 
lowest  price  will  be  predominant  in  the  selection  of  the 
contractor. 

NASA  N62-16814       $3.60 

Rand  Corp.  ,   Santa  Monica,   Calif. 
STABILITY  OF   A  CLOUD  OF   ORBITING  DIPOLES,    by 
R.   H.   Frick.    Rept.   on  Contract  NASr-2l(02).   Aug  62, 
37p.    1  ref.Memo.   RM-3296-NASA. 


Sanitation  and  Safety  Engineering 


HW-SA-2723       $2.60 

Hanford  (Atomic  Products  Operation]  Richland,   Wash. 
TRACER  TECHNIQUES   AND  FIELD  PROCEDURES 
USED  IN  THE  CAPE  CANAVERAL  AND  VANDENBERG 
AIR  FORCE  BASE  DIFFUSION   EXPERIMENTS,   by  J.   J. 
Fuquav,  C.   L.  Simpson,   and  C.   E.   Elderkin.     [Rept.  on 
Contract  AT(45-1)1350].     II  Sep  62,    23p.    10  refs. 

TID- 16998      $6.60 

Unidvnamics,   St.   Louis,  Mo. 
LNVESTIGATION   OF   THE   EFFECTS  OF   IONIZING 
RADIATION   ON  THE  SEDIMENTATION  OF   SEWAGE. 
Quarterly  rept.    1  Mar-1  June  62,   on  Contract 
AT(ll-l)-905.    Oct    62,   63p.    26  refs.    Doc.  no.  D5  2- 21 8. 


TID- 16562      $5.60 

Washington  U.,   Seattle. 
A  COMPUTER   PROGRAM  FOR   EVALUATING 
RADIOLOGICAL  HAZARDS  RESULTING  FROM  THE 
ATMOSPHERIC   RELEASE  OF   RADIONUCLIDES  FROM 
A  REACTOR.   b>  William  Edward  Haddican.   Master's 
thcMS.   .iO  July  62.   60p.   35  refs. 

FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 

PB   162  5S4       $1.  10 

New  York  State  Agricultural  Expemment  Station. 

Geneva. 
A  STLT)Y   OF  THE   RADIATION -INDUCED  SOFTEN- 
ING OF   PLANT  TISSUES,    by  Z.   I.    Kertesz.     Progress 
rept.   no.   5.    1  Feb-3l  Mar  5Q,   on  Contract  DA-129- 
qm-1164.     [l9.S4j,Sp.    File  no.   S-522:  AD-229  147. 

DESCRIPTORS:  'Plants.   Vegetables,  Storage,   'Radia- 
tion effects.   Tissues  (Biology),   Respiration. 

In  lettuce  leaf  irradiation  exp>eriments  the  summarized 
observations  of  ten  holding  tests  are  presented.     Where- 
as the  prolongation  of  the  storage  life  at  25°C  (77°F)  is 
not  dramatic,   it  is  significant.     Efforts  are  made  to 
find  the  reason  for  this  behavior.     The  respiratory 
measurements  (CO2  evolution  and  O2  consumption)  have 
been  extended  to  cover  a  wider  gamma  ray  dosage 
range.     Indications  are  that  CO2  evolution  is  enhanced 
at  even  low  radiation  dosages.     At  around  2,  750  rad  the 
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increase  reaches  about  40^       In  the  langf  ft-stt-d  'he  On 
iptakf  parallels  'he  CO  >  (.-vnlurion       Pic  COj  rvoiation 
i->  (U)trTial  again  Jur'n^  rv-c  t.-llowm^    l.i>.  -  ..iiicvi  the  ra- 
JiJtion  J«)sage  cxv  fcded  -W  i   (Km  r  id       Neither  the  pre- 
v.:i)Li.-<U   !  cfXJMcd  ' :  iii--:'^'-!'    ' , ;  ni ;  :i^  :u';    trie  enhanced 
necpiiig   jualitv  seen'  '  >  -,h"a    iiu  direct  relationship  fo 
'he  results    )f  respirati)r\  ai^tivitv  measurements.    When 
irradiated  in  an    n  riK)m  temjxTarure     lettuce  leaf  discs 
srKiwed  the  firs'  Jefini'e  sii^ns    .f   sofU'    ;u    H  6(X),0(X) 
tad  *heicas  the  sau'pies  sce'i;  '  >  he  t  liincij  fn>m  the 
standp«)int  of    juairv    it    !   M  :  i  1      Farther  work  on  let- 
tuce lea.es  and  in  m<Klel  systems  is  in  progress 
(•\  /^.''  ) 

MACHINERY,  FABRICATION,  AND 
ACCESSORY   EQUIPMENT 


SCTM- HK   62C1)    Sl,h*i 

Sandia  Corp. ,   Alhu(]uer'|ue,    N.    Mex. 
VURGINS   OF    SAFF-m'    FDR   BOLTS,    h.    K.    ' ).  H-M^land 
and  R,   O.    Lc'toumeau.    [  ine  ^.',    1  2p. 


Engines  and  Propulsion  Systems 


\AA-SR-fr^2^       S.<  ^O 

Atomics  lnternat:onai     f'm.iga  Pirn     Cal:f 
(■R(X'K    AN[)  SH(X"K     FcKTHAS    CDHf-S    fi^K    <  n']'] 
VIIZATION  OF    UFA  r-KFIf  (■  noN   SNSrfAtS    ?•( 'K 
SPACE   POWFR   PI  ANTS,     :-v    K.    \.   St  -u-     K.    H     Shudde. 
and  H.    1..    Friedman       Ke;ir       >?',  (HitrK'  Ar(ll-l)- 
GEN-H.      I  Nov  b\.    4^\     ;   .'efs. 


SAA-SR-64^0        S4  .^0 

Atomics  Inter nationa;     Canoga  Park     Calif. 
DEVELOPMENT  OF    A    LARCl-    WKIM     11    :K\!ll(;fi 
VACL'L'M  SIMCLAnON    CHAMBER.    !a   F     '     K  ir- er-ky, 
Rept.   on  Contract  Aid  I    I)  nFN--<.      !   N".  *^1     41p. 
T  refs. 


PB    162  ri       SI    10 

General  Electii.   Co       Cr-vinnan     Ohio. 
FABRICATION  OF    PY  ROLV  IlC   GRAPHITE    ROCKET 
NOZZLE   COMPONEVI'S      m   1)     ).   Stupp       Progress 
-ept.    for  Dec  6U.    on  Cont :  a^  t  NOvv  M    niM    ,       ji  i  ]ai  '^  ! 
'p.     Rept.    no     DM   «M    1^    AD   J-oJ''^. 

DESCRIPTORS:  'Rocket  mofo-   noz/ies     'Graphite.    Pv- 
roivsis      Porductii.)n  .    'Rivke'   inoto' s. 

Fabrication  of  suh  s«.ale  and  full    sv  aie  rocket  nozzle 
'hroat  inserts  of  pvrolvtu    graphite  is  pi  veeding  on 
Schedule.     The  initial  effort  was  ditev  'ed  'oward  labr  i 
^  at  ion  of  second  stage  A.i  Polaris  throa-   inserts  for 
Ae-^ojet  General  Corporation  and  design  ot  susceptor 
assemblies  for  multiple  runs  as  a  means  of  reducing  tht 
cost  and  :ime  for  fahruation  of  ■mj//.[c  <o!\  [-"onents. 
(Author) 


PH   l^J  <"o      51    111 

General  Electric  Co.  ,  Cincinnati    Ohio 

FABRICAnON   OF    P\  ROLVnC    GR^PHirF    RCX'K'ET 
NOZZLE    CONUHJS  EM'S       hv   D      I     S-np;       Progress  rept 
forJan6L  on  Contrai     N(  )a  M    "U  I  1  <  Feb  M    ^p 

Rept     no     DMM    ^L  AD    J    4   <JJ 

DESCRIPTORS:  'Rocket  motor  nozzles,  f     ittngs 
•Graphite.   Pyrolysis,    'Rocket  motors.    Pr.KlLi.iion 
C'arbon  deposits     Materials 

Efforts  to  produce  multiple  parts  from  a  single  i  tin  *ere 
unsuccessful  primarily  t)ecause  of  the  v<i;  lation  in  thrtjat 
sizes  of  the  various  inserts.     The  sus^  ep:  i-  assetnhlv 
design  was  such  that  the  reaction  gas  -ais  ;;  cheated  in 
an  area  directly  below  the  three  insei's    if  different 
throat  diameters  that  required  0.  IS()  m.   cuiting      The 
reaction  gas  then  flowed  through  the  inside  of  the  in 
serts.   into  another  area,  where  the  ..i:!«in  content   if 
the  gas  was  reduced  further  before  flowing  through  three 
inserts  that  required  0  fPs  ,n     ■, naring       Ihis  metht>d 
produced  a  low  rate  of    le;nis.'   m  ..-le  area  dnt.\  a  higher 
rate  of  deposit  in  the  otlier  as  planned      However,    the 
rate  of  deposit  was  considerably  riigric  :     >n  'tie  inserts 
with  the  smaller  throat  diameters.     IV^  a.ise  of  this  phe 
rxamena  producing  multiple  ;\i:'s  frorr-  a  single  run  ^an 
be  accomplished  only  if  tr-t   ^r,  >\- :■.■•:  \    if  all  the  (vuts  is 
identical.    (Author)   (See  i^s,    pi^    ihj  ri) 


PB  162  372      SJ.  fO 

(;c-ncral  EUectric  Co.  .  Cincinnati,  Ohio 

[■WBHICAIL 'N   ( '!■    PVivCl  Y'lIC   CKAnilTl"    R(X^KET 
\< '.-'/I  !■    (  CMF"^  ^NEN'I  S.    !"v  D.    I.    Sb.ipp.    Progress 
r'/p'.    t't    Icb''!      :>n  Contra.'   N(  ^«.  M-<ilM-c. 
14  \Ur   '^1,    J4p     K'.'P'.    n.i.    D.M  aM    "^J    AD- 2^4  .^2.^. 

Dl,.st  KIPM  >RS:  1<«H.  ke'  rnnrors,    Pvri'lvsis,    'Rcvket 
motor  no// les.    •Graph.ite.    ('ivi'in^s,    Pri  «.iuctioii,    Car- 
bon depii.sit.s,    Mi'trials 

Progress  in  the  inaiuifacturin^  • 'f  ;nri'I\Ti^  >:raphite 
nozzle  inserts  is  descnlx-vl.     l-..\iili  ira'oi  \  runs  witb.  dif- 
'ferent  reai  ■:■■:■.  ^as  t'l.'v*.   ra'e-   i:id  \anations  in  the 
length    't    :ctH'-/.>ir  •iiiic  i^w  »;iven  iisefiil  information 
for  the  :;;a:;..ia.'..<re  . 't  i'   iCs     and  d    l^O-in.  -thick  py- 
rolytic  graphite  m.seCs.    Detailed    juality  control  pro- 
cedures for  pyrolyiu  ^raptiite  par's  v»,ere  developed. 
Nnndestnictive  testing  'e.  tini'ihes  si.cb.  as  /^-glo.  X-ray, 
i:k!  [Viru.larlv  ultrasoiiu    nispectiop.  are  e.\pectc"d  to 
help  kTrea'U   r:  'tie  i:r'r  rpre'ati< -:■.  <  >i  "he  results  of  test 
firings  and  i"  'h.e  .  I't  rcla' i>  u;  'Airh.  J.i'fec!  indications. 
C'I'.ecks  f  'r  .iirner^sinnal  'olerances,    density  measure- 
r^ienrs,    .i]\>A  nietallographic  inspecrion  niake  up  the  re- 
.•■;ai:ider    'f  'he  :]u.ilit\  con'r'il  pnvedure  being  used. 
(.\  .rJror)  (ve  .ils,-  m    IhJ   TO) 


PH    If-J  =^J4        Si  s.tX' 

(Icm-rii  [■  n^inet  t  mg  1  ab.,   General  Electric  Co   , 

Sv  henectad\  ,    N     >' 
.\    JEI    ENC^dNE   SlMri-\l()R    FOR    CONTROL   DEVEL- 
(it^lENT,    bv  H     D     i  arks      Final  re[X    ,   Phase  1  on 
F-easibilitv  StiKlv,   ("ontr.ict  AI-    ^  i(l)  ^H)22  i4().    1  July  52, 
dccl.issitied.    Ui  !Vc  SS      2H5p      ■(  refs      Technical 
intotmatior,  .Series  K,SXL14h,  AD-54   147 


DESCRIPTORS:    'Jet  engines,   Fuel  systems,   •Control 

emulators,   '(amiputers,   Aircraft  nuclear  propulsion, 
Statics,  Dvnamics,   Flowmeters,   Servomechanisms. 

■>t  results  lit  a  stiKl\   to  determine  the  feasibility  of 
,,-,striicting  a  facility  to  aid  in  the  development  of  jet 
-".:h-  '.^i^^ct   controls  b\   providing  a  simulated  engine 

*  •*■  uhich  thev  mav  be  operated  are  described     From 
,- .,  vinunation  of  the  functional  requirement.s  of  such 
.-^..latoi  ,    it  is  lound  that  these  can  he  met  by  using  two 
-.I'l'r  aggrei^ates  ol  equipment:  the  first  a  higti  speed 

-.iKv  v'lmputer  oix-rating  on  the  Ixisic  anci  practical 
-..a'liins  ^huh  govern  the  [X'rformance  of  engines,  and 
■t.  --Lvonv:  A  test  facility  v\hich  can  .iccomcxlate  the 
i;'.,al  C'lntr.'l  devices  including  a  fuel  system.    In 
r.^mmending  a  specific  design  for  the  simulator,   the 

•  .,;ort  gives  th<-'  results  of  investigations  made  to  deter- 
■  .-c  the  s{xcific  characteristics  of  each  of  the  major 
.T-.'.Ainenis  .ind  states  that  several  of  these  exceed  the 

..,>irilitus  .it  knoHii  devices.    (.Author) 
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General  [-.ngineei mg  Lab.  .General  Electric  Co., 
-V  ncnev ; ad  \,    N.   Y 
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ENCdNE   SIM' 'LA  FOR    VOR   CON  IROL    DE- 
,r::  ^'PMrlN  I',    b'lnal  rept.   Phase  llA,   on  Contract 
■  ■•^  iMins)22i4U.     ■=>  tVt   =ii,   declassified    iU  1>JC  ,SS. 
.'.V.  hicts.    Rept.    no.    R-iGL2L)^.  .\D- r  lU  L 

'L.s<.'KliTORS.  'let  engines,    'Simulauon,    *CL>nirol 
--:cms,   Pov^Li.    '.Analog  computer  s,   Computers, 

.^ign.  I 

■-^  ,MLsent  state  .11  development  of  a  simulator  to  aid 
^  -.-.c  Jevelopment  of   let  engine  pov-er  controls  is  de- 
^. :;.Vd.     The  equipment  consisting  ot  a  large  high- 
-pcc.;,   high-accuracy  analog  computer  and  a  mechanical 
:,.ipment  section  tor  the  testing  ot  actual  controls  is 
:uincated.     Lhc  devel(.>pment  of  computing  components 
...jJes  amplitiers,   generators  of  functions  of  one  and 
"*.  -.a  1  tables,    tnultipliers,   and  power  supplies.    The 
---•chanual  equipment  sextion  includes  a  high-powered 
-'.:\e  drive,   pressure  servos,   nozzle  discharge  cham- 
.>:>.,  tuel  metering  and  fuel  handling  tacilities.    The 
■.itutt-  course  of  activity  is  described  for  each  develop- 
"..T.:,  and  it  is  shov^n  that  technical  goals  have  been 
-■.alized  in  each  instance  or  are  capable  of  lealizaiion. 
\-thnr) 


S.^SA  N63- 10327      $0  75 


Levels  Research  Center,   National  Aeronautics  and 
Space  Administration,   Cleveland,   Ohio. 
HXPERIMENIAL  PERFORMANCE   OF    AN   ION 
HtKTET  ENGINE   LSING  A   RECTANGULAR -SLJ\B 
?'3RCX'S-TLNG?TEN  EMITTER,   by  Ronald  J. 
'\bulski,  Joseph  T     Kotnik,  and  David  L.    Lockwood. 
Vv  ^2,   27p    8  refs     Technical  note  D- 1  321  . 


!^  1^2  4r       S^.  ^0 


Minntsota  L.    [Minneapolis]. 

VV.\LVSIS  OF   SLIP  DAMPING   wrLH   REFERENCE  TO 
Tl'RBlNE   BLADE   VIBRATION,   by  L.   E.   Gcxxlman  and 
'■  H.   Klumpp.     Rept,   for  June  S4-June  .sS,   on  Materials 
Analysis  and  F-ivaluation  Techniques, 
'^ontract  AF'    i^O  W)2084().     June  ^.S,    .^7 p.     18  refs. 
*Air  Technical  m)te  SS-232;  AD-76  746. 


DESCRIPTORS:  •Turbine  blades.  Joints,  Design, 
Theory,  Aerodynamic  characteristics.  Oscillation, 
Damping,   Stalling. 

Energy  of  vibration  may.be  dissipated  by  microscopic 
slip  on  interfaces  where  machine  elements  are  joined  in 
a  press  fit.    In  this  report  slip  damping  is  studied  as  an 
agent  in  reducing  turbine  blade  resonant  stresses  and 
prolonging  turbine  life.     A  general  theory  of  slip  damping 
is  developed  and  an  expression  for  the  energy  loss  per 
cvcle  of  oscillation  is  found.    The  predictions  of  the 
theory  are  compared  with  the  results  of  controlled 
experiments.     It  appears  that  the  theory  is  in  satisfac- 
tory agreement  with  experiment  and  with  measurements 
made  on  turbine  blades  elsewhere  in  this  country  and 
abroad.    The  implications  of  the  general  theory  in  the 
design  of  turbine  blades  are  discussed.    It  appears  that 
slip  damping  is  capable  of  being  an  effective  agent  in 
reducing  resonant  stresses,  especially  in  the  'stall- 
flutter'  condition  where  aerodynamic  damping  is  inade- 
quate.   The  design  of  a  slip  damping  joint  which  would 
achieve  theoretically  possible  energy  decrements  much 
larger  than  are  present  in  existing  commercial  construc- 
tion is  shown  to  depend  on  the  maintenance  of  an  optimum 
contact  pressure.  (Author) 

NAA-SR-6306      $4.60 

Thompson  Ramo  Wooldridge,  Inc. ,   Cleveland,  Ohio. 
THE  SNAP  II  POWER  CONVERSION  SYSTEM.    MER- 
CURY MATERIALS  EVALUATION  AND  SELECTION, 
bv  James  F.  Nejedlik.  Topical  rept.  no.    14,  on  Con- 
tracts AT(ll-l)GEN-8.   10  Apr  61,  48p.   13  refs.  TRW 
rept.    no.    ER-4461. 


MATERIALS 


PB   162  444       $8.  10 

American  Lava  Corp. ,  (Chattanooga,  Tenn. 
A  STUDY  AND  EVALUATION  OF  METHODS  OF  PRO- 
DUCING A  CERAMIC-TO-METAL  SEAL  BY  PRESSED 
POWDER  TECHNIQUES  FOR  AUTOMATIC  MASS  PRO- 
DL'CTION,  bv  Harry  C.  Dunegan.  Final  rept.  16Aug-30 
Nov  60,  on  Contract  AF  33(600)27329.  Nov  56,  90p. 
5  refs.   AD-120  620. 

DESCRIPTORS:  •Ceramic  materials,    *Metals,  Alloys, 
•Bonding,   Seals,   Powders,  Manufacturing  methods, 
Industrial  production. 

A  method  was  developed  for  producing  vacuum  tight 
ceramic  to  metal  seals  by  means  of  a  pressed  powder 
technique.   In  this  method,   layers  of  ceramic  and  of 
metal  powders  were  fabricated  in  one  pressing  opera- 
tion.  A  single  firing  cycle  matured  the  ceramic,   sin- 
tered the  metal,  and  developed  the  bond.  The  difficul- 
ties in  overcoming  fabricating  and  firing  problems,  in 
selecting  compatible  material  systems,  and  in  deter- 
mining optimum  bonding  conditions  were  described.  The 
results  of  over  ninety  different  metal,  alloy,  and  metal 
oxide  mixtures  in  combination  with  approximately  thirty 
ceramic  formulations  were  listed.   Phase  changes  in  the 
metalUc  layers  close  to  the  interfaces  were  used  to  ex- 
plain certain  types  of  bonding.  (Author) 
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to  linear  partial  differential  equations,  with  two  inde- 


UCRL-6978    $1.60 

Lawrenc*;  Radiation  Lab,,    ' '.   <  if  (.'ahfi  rnia,    Livcrtnor 
A   COLD  l-ilCH-VACil'lAI   SHAI     Wl  1  HiJl 'I    C^Skt-Is. 
by  Lloyd  Mancebo.    Rt-pc.     )n  Contract  W    "-ioS  en^:   4-^. 
1  Sep  62,    13p. 


PB   162  5S^    51.  N) 
Material  Lab.,   Ww  V -irk  Wival  SlupvarJ,   Brooklyn. 

tropic:al  ice  rf^movf-r  mwtt  xcrrRED  by 

TROPICAL   PAINT   AND  OIL   COSfPANT   FOR   IS;      \^ 
AN   ICE    MELTINC^   CONtPfX'ND;    Hr-PCRT   Of    i  '.  \  I 
CATION  OF.    Final  rt-pt.    'J  Sep  S^,    Np,    ^  r,f-,.    U.t,. 
Project  ^"^-4    AD    16(1  J^^. 


DESC^RIPTORS     'Dl-    iciri>;    natr: 
Ice,   CountermodSLjres,    VtJlti:i»;. 


sJStii,    Ship 


Tropical  Ice  Remover  is    le-^v,  r;N_' !  hv  t^e  manufacturer 
as  follows     "It  IS  intentled  for  ..s--  ir-.  r.  moviri)^  ux-   ind 
snow.    In  pellet  form,    ir  is  recom'nen.k'  I  for    ..-,e  on 
driveways,   roads,   walks,   parking  1.  ts,   •_•'    .,    Aherefast 
and  positive  meltinij  acn on  ;-,    ■■,-,enria!.    It  is  effective 
for  use  at  temperat  jre.i  a.-.  In  a  a>      V)«JI-\    The  ice  re- 
mover works  by  exothermic  reaction,    ind  ir  is  the  heat 
produced  that  melts  rn<,-  ue   i:vl  -.-vi'a.     !  --inK-al  Ice 
Remover  will  not  harm  ci^ncrere,    isp^alr,   painted 
surfaces,   tile,   linoleum    )r  fl-w-rs  r^- i-   ir-'     niffected  by 
plain  water.  ' 


Ceramics  and  Refractories 


Ti[)-r()()- 


S^.  M) 


Insnrure  fir   rncsrid'.    >t  Hare  Procc5?;es.   U.  of  Utah, 
sait  Laite  Cit  V . 

Rhc:RvsrA!.i.iZA  rioN   w)  sis;!m\c,  of  oxides. 

Progress  repr,    1  Sep  ^  ;     •'.    \  .k;  ^'2.   on  clontract 
AKll-l)    IIJJ.      U    \_,J^^J     IMp.    L5  refs. 

CCRI  -6^2>       S,C6(i 

Lawrence  Radiau-n  Lai..   U.  of  California.    Livermore 
SINTLRABILI  rv    Ml  DIhS   Of-    HeC  (CVFAi    'S      by 
R.ivmond  Cajojxt  stc  ;i       K-;H.    on*.:o:uia^i   A  -    ■KJ5- 
eng-4?<.      2h  Jane  ^  J        L,  .     '  ret-.. 


fuels,  Lubricants,  and  Hydraulic  Fluids 


Order  from  GPO  JO.  4,'i  J^ 
NAS  1.  12:130 

Lewis  Research  Center,    National  Aer  >na  .tics  and 
Space  Administration,    Cleveland,   ( ihi  i. 
ANALYSIS  OF   THERMAL- PR (TrKC HON  SYS'IHMS 
FOR    SPACE-VEHICLE  CR  YCXiF-l^'IC  -  PROPHLI  AVI 
TANKS,   by  George  R.    Srnolak,    Richard  H.    Knoil,    and 
Lewis  E.    Wallner.    W62,    41p.    y)rel>.    NASA    lec.hiu- 
cal  rept.    R  - 1  30",  AD- 269  9HL  NASA  N^2    I^~ims. 


DKS(."RIPT(WS:  Liquid  riKkef  propellants,    •Propeliant 

^ank^,    'ITiermal  insulation,    Insulating  materials,   Heat 
Tanster,    Spat  e  envi  ronmental  condit  ions,    .Space  probes 
["JiLt.rv,    .Mathemaiu  al  .iiiaKsis,    Sfuel  dm*;.    Foils,    Re- 
f  Itx  r ii  it^,    ( 'rvi >venu  s . 

Anaivtu  al  -tThnpjwes   are  presetted  rtiar   (x-rmit  the  cal- 
Culario»i    1  ■.e.a'    ^^a:l^ter    ;a:cs  'a  I'h  ■v  ar  .ons  thermal- 
pr(«ev'i  h:  nVs'cii'n  t.it    liq  .:.!.  r  vogenic-propc-llant  tanks 
s  .tiu\!eil  fd    in    boar. 1,    ^^l.-ir  ,    ^nJ  plai-.erar  v  heat  fljxes. 
D'.c  elfet.  n  venes  ^     it  'hese  pto(e<.rion  >vstems  in  reduc- 
ing pro(x-ilant  neannj^  l^  s.h. 'Wt,  both  for  ideal  heat - 
transfer    :nodeK  anJt.ir   a  s  i  mplitiL-d  h  vdr.)gen -oxv'^en 
tetiri.nai  stage  used  tu.ii   tvpual   .Ma:  s   iTussions.  (Author) 
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LcAi.-.  Kt-.-^t-arvti  Ceiiier.    National  .-Ner  iHiaut  ics  and 

Space  Adiniaistr  itioti,    Clevei.iiK;,    Ofiio 
EFFEli'l    Oh    COMlHXSmoN   ON   c  H  )MHL.S'I  ION  OF 
SOLID   ['KOPLLI.X.VrS   IX   K1N(;   .\    KAriD   PKLSSLRE 
DECKl-..\^r,,    :">  C.iiiC     Cepl.j.,',      :  k-.   h2,    14p.   S  rcfs. 
Technical  ii.ni    '.  )    1  ~i^^. 


NASA    N^i    lor4    SLiK) 

IcAi.-.  ^^■^.'■ir^■    Centfr,    Nan^  ma  1  .Vf  rona.ir  ics  and 
Space  Administr.iti  I'l,    Clevelan,!,    Ohio. 
EFFECT  Of     o\IDI/1-:K    PAKIICLl-;   Si/i-:   ON   AD- 
D(TI\'!-;    -XCCLOMKR  \  riON,    bv  Lotus  A.    I'ovinelli. 
Nov  ''J,     \|p.     I  J   r-t.--.     lec.'nu.il  not-.-  D    14  ^S. 
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NA.SA   Nfi  ^-l()^2,S        St  I    "^d 


Ames  Research  l  fiitrt  ,    .N.itiinal  .-Xeronaut  ics  and 
Sprice  .Ai.lnuni  sir  anon.    Mottett  Field,    ("aid 

iNPiiAi    wKi(;iri    loss  Of-  pi.-xsTics  in  a  VACCI'M 

A  I     I  1-,MP1-KA  ITKl-.S    l-KOM    H(  )<•    TO    S()()"I-.    bv 
L.ermilo  K     (  iioria     'A      |  iriic--  .St ewarf .    and  RavmiHid  C 
Savin.    Dec  ^J,    Jii-     iWei-      K-chnical  luxe  D- L}2<?. 

T1D-170W       J6. 60 

Borden  Cf-.ei!!..  ai  (.  1.  ,    ['•..  lade ![•)*.: a,    \\i. 
PREPARAIION   AND   lAAl.l  A  HON   Ol-   SCINTILLA- 
TION   PlASrU  S   CONIAINlNt-    oRCANOMH  I  A  LLIC 
I  OMIIK  NDS    IDK   oANt.MA    Dl.  I  l.C  I  ION.     PART  11. 

I  opui  v.\n-,Ki/A  HON  ot-   iriphknvi  riN  styrknf 

AND    1  Kimi-.NYl  I.I-.AD   SIYKHNl-    WITT!   .STYRFNE 
AND   VINNl      lol  I  f-LNI-;,    bv  K.    C.     Isoi.,  S.  R.  Siindlcr, 
a:..;  (.    I',.    l)aiinin.     Progress   rept.    no.    s,    1   Mar - 
M   J,.cv  f'2.    .Jii  Cxjntract  A  !(  «)- 1 )- Wiu.    ?  Oct  62,    66p. 
Is  r  el-- 

N,\.SA    NhJ    17157       $2.6U 

le'  (':  u'  iisMii  {..lb.,  Calif.    Insr.     i'    lev  h.      Pasadena. 
7"]U     tOK.MI   lADON   AND  CASTINC    n-CllNK^H'HS  OF 
:  OW    MODCl  I  ^   PHoroiiAsric  COADNCJS,    by 
.Al .    S.iii  Miguei  :in^\  (■,.    N.    !)uian.      Kt,'pt .   on  Contract 
NAS"    LMi.      1^  Jui>  ^2.    j(.;p.    2-:i  lefs.      Technical  rept. 
no.    •12-  ^(N. 


^  162  367      $8.  10  , 

\Uterial  Lab. ,    New  York  Naval  Shipyard,   Brooklyn. 
:;1C1D  FOAM  PLASTICS  INFORMATION   MANUAL,   by 

Resnick.    Final  rept.   Dec  60,   85p.   35  refs.    Lab. 
>,,,  M92,  AD-248    189.  | 

ESCRIPTORS:  'Expanded  plastics,    *Foams,    Plastics, 
>vsical  properties,   Sources,    Naval  supplies,   Cellu- 
\e  acftates,   Polymers,    L'rethanes,    Urea,    Stvrenes, 
->av  resins,    Rienols,    Formaldehyde,    Silicones,  Vinyl 
"^^^als,   Vaivl  chlorides.    Ethylenes,    Acrylonitriles, 
v'.i-.eiies,    c^erainu   mateiials.    Glass. 

"i  ;.iiUi\*ing  i\pes  of  foamed  plastics  are  described 
.  r.  respeii  lo  their  properties,   fields  of  use,  specific 
w.ii  applications,    sources  of  supply,   equipment  used 
r  implication  of  the  foam,    and  mihtary  or  other  spec- 
:  .aiums.  i.elluk>se  actiate,    p«.ilyurethane  foams,    poly- 
.tltc  foams,   ep»)xy  foam,    [-)henolic  foams,   syntactic 
d.-s  (hollow  sphere-filled  foams),   urea -formaldehyde 
i.~.N,  silicone  foams,   vmyl  foams,   polyethylene  foam, 
i.'\i  nui  ile-butadicTie-stvrene  foam,   polyester  foam. 
.r.p.astic  foams  which  are  also  described  are  glass 
;:  .(.■raiiiic  spheres,    foamed  glass,    silica  foam,    and 
.'.i.d.iied  toams. 


MATHEMATICS 


to  linear  partial  differential  equations,  with  two  inde- 
pendent variables  and  constant    coefficients,  and  to  the 
determination  of  asymptotic  series.  The  treatment  of 
the  Laplace  Transformation  is  based  on  the  Fourier 
Integral  Theorem  and  the  ordinary  differential  equations 
selected  for  detailed  treatment  are  those  of  Laguerre 
and  Bessel.  The  pjartial  differential  equation  governing 
the  motion  of  a  tightly  stretched  vibrating  string  and  a 
generalization  of  this  equation  are  fully  treated. 
Asympjtotlc  series  for  the  integral  jexp  (-z2)dz  and 


6U 


I;..,:  lavloi   Mi)del  Basin,   Washington,    D.  C 
-^cKS   IN   PHASH    ANCLH   MLASUREMENTS   USING 
-A.M'K   SUM    VND   DITFFKENCE    TECHNIQUES,    by 
-.:,  ;  .   Svkes.    Mas  h(\,    2Ip.     i  refs.    Rept.    832. 

LMKrr'C'RS:  •Llei.iromagnetic  waves,    •Phase 
-a-u:t-ni', lit,    Liiors,    Vcvtoi  analysis.    Difference 
..-uUuns,   Nt-iise,   Di.stoition. 

■-  accuracies  of  several  phasor  sum  and  dillerence 
."'j'.iques  loi    measuring  phase  angle,   dependent  on 
.JiL  air.pliiude  measurements,   are  investigated.    It 

■  >-'n',  msiiated  that  for  the  greatest  accuracy,   different 
'  as..!ement  techniques,   depending  on  the  size  of  the 

"«i^L  an>:le,    .should  tie  used.    Curves  are  presented  for 
-:.Tiating  the  phase  angle  accuracy  and  accuracy  of 
"  j-u:emeni  i.it  phase  angle  increments  as  functions  of 
■'-  an^iie  si/.e  and  the  precision  of  the  voltage  amplitude 
''-a,sij:emeius.     The  effects  of  noise,   distortion,   and 

■  •^Kup    on  phase  angle  accuracy  are  discussed  briefly 
-.^.Tiir) 
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for  modified  Bessel  function  In(p),      arg  p|<:-W-,  are 

obtained  by  means  of  the  Laplace  Transformation  and, 
finally,  asymptotic  series  useful  in  the  calculation  of 
the  ordinary  Bessel  functions  Jn(t)  are  treated, 
(Author) 


NASA   N62- 17160       $3.60 

Jet  Propulsion  Lab.  ,  Calif.   Inst,  of  Tech.  ,  Pasadena. 
IMPLEMENTATION  OF   ERROR   DETECTION   AND 
CORRECTION  USING  BINARY   CYCLIC  CODES 
(PART  1)   bv  M.   Perlman.     Rept.   on  Contract  NAS7-1CX). 
1  Oct  62.  38p.   26  refs.  Technical  rept.  no.  32-324. 


NASA  N62-17566      $3.60 

RIAS,   Inc.  ,  Baltimore,   Md. 
INTEGRAL  MANIFORDS  AND  NONLINEAR  OSQLLA- 
TIONS,  by  Jack  K.  Hale.   Rep:,  on  Contracts  NASr- 103, 
AF  49(638)382,  and  DA  36-034-ORD-3514.  [1962]  32p. 
18  refs. 


NASA   N62-17183       $6.60 

RIAS,   Inc.,   Baltimore.   Md. 
STABILITY   OF   A  CLOSED  INVARIANT  SET  AND  ITS 
NEARBY   LYING  INVARIANT  SETS,    by  Taro  Ura. 
Rept.  on  Contracts  NASr- 103,  AF   49(638)382,  and 
DA  .36-034-ORD-3514.    July  62,  63p.   10  refs.  Technical 
rept.   62-14. 


:^2  548      $12. (XT 


"'•id  Tavlor  Mixlel  Basin,   Washington,   D.   C. 
^'TLRES  ON  APPLIED  MATHEMATICS.   THE 
^'PLACE  TRANSFORMATION,   by  Francis  D. 
'■'-.'"aghan     June  59,    170p.    Rept.    1346.  I 

-S<'RirTORS;    'Applied  mathematics,  Mathematics, 
■"ttxral  transforms,   Differential  equations.  Partial 
-^eri-ntial  equations.  Series,   Integrals,   Functions, 

"^'-fl  functions.   Special  functions.   Polynomials. 

^-se  lectures  on  applied  mathematics  are  devoted  to 
'^  Upiace  Transformation  and  its  application  to  linear 
■binary  differential  exjuations  with  variable  coefficients, 
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PB  162  508       $5.60 

Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
THE  RELIABILITY  OF  ELECTRONIC  COMPONENTS 
FOR  USE  IN  REMINGTON  RAND  UNIVAC  GROUND- 
BASED  COMPUTER  SYSTEMS.   VOLUME  L  SUMMARY, 
by  J.   E.  Drennan,  L.  H.  Stember  and  others.  Final  repf . 
30  Apr  56-30  Apr  58,  on  Subcontract  to 
Contract  AF  04(645)20.     30  Apr  58,     53p.   [AFBMD] 
Document  no.  62-05-5604. 

DESCRIPTORS:  ♦Digital  computers,  Computers, 
•Electronic  equipment,  ♦Reliability.Resistors,  Diodes, 
Transistors,   Life  expectancy.  Statistical  tests,   Statisti- 
cal data,   Simulation,  Stresses,   Acceleration,  Design, 
Failure  (Mechanics). 

The  primary  objectives  of  this  program  are  to  obtain  in- 
formation that  can  be  used  for  the  design  and  construc- 
tion of  the  Remington  Rand  Univac's  ground-based  com- 
puter system  so  that  the  maximum  reliability  possible 
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r\i.'c/~' L)  ity-rf'io  c.    •rvi..; 


rvMENT  OF  ACCELERATED  LIFE  TEST  PROCE- 


ambient  temperature  range  from  -55  to  f  71  C.    This 


with  presently  available  components  can  be  achieved,   to 
supply  the  component  manufacturers  v^ith  informarion 
Huch  that  their  product  reliabilitv  can  be  imprnvcd,   anci 
to  obtain  component  reliability  information  that  ^an  hi 
used  for  the  design  of  other  reliabk-  t-lrctrDnic  deMi.'  -. 


PH  1^2  S(W       510.  SO 

Battelle  Memorial  Ins;.,   Columbus,    C'>hi;). 

FHh    RELIABILITY   Ul     hLhCI  KUMC   t:UMRAl-.N  I  ^ 
FOR   USE   IN   REMINGTON   RAND  ITs'IVAC  (;KCXN[) 
BASED  COMPL'TER    SYSTEMS.     VOLL'MF  II:  P^IASE-.  I, 
SIMULATED-USE    LIFE-TEST   DESIGN    TECHNIGAI 
GUIDANCE,    AND  DATA   PROCESSING,   bv  R.    I..    Smrh 
L.    H.    Stember,   Jr.   and  others.     F'lnal  r-,  pt.    ^)  Apr  ^6- 

U  Mar  S8,   on  Subcontract  to  Gontracr  \l  ()-^<^4^)2(  i. 

U  Mar  S8,    1  40p.     [  AFBMD]  [V)cumcnr  n<.. -^  J-D^- -  s^l  i^  . 

DESCRIPTORS:  •Digital  computers,   Conipu't  r  >.    *\  1- .  - 
tronlc  equipment,   •Reliability,    Resistors,   DikIc-., 
Transistors,     Life  expectatKy,    Statistical  test-,,    [V-^u'ii 
•Data  processing  systems,    Sitnulation. 

Ilie  detailed  objectives  of  Phase  I  of  BattelU-  -.  progr.itti 
were:  (1)  to  design  the  simulated-use  lifi- tt.-^!,    in- 
cluding component -loading  procedures,  (2)  i^>  pruviJc 
ITL  wtth  technical  guidance  in  designing  the  automa'u 
data -recording  systems  and  in  executmg  the  simulated 
use  life  test,   (3)  to  develop  the  necessarv  prtvedur-,  •. 
for  handling  and  reducing  the  large  volame    'f    lata  i- 
suiting  from  the  life  test,   (4)  to  conduct  a  stati-,tical 
analysis  and  engineering  evaluation    if  'hese  .Lira. 

PB  lh2  SlU       SN.""=> 

Battelle  Memorial  Inst.,   C. ijamhus,   Ohin. 

rWE   RELIABILITY  OF    ELECTRONIC   COMPONENTS 
FOR    USE   IN    REMINGION    R.\ND  UNIVAC  GROUND- 
BASED  COMRnrER    SYSTEMS.     VOLUME  IIIA:   SIMU- 
LATED-USE  LIFE-TE.ST   DATA  (RESISTORS),    b\ 
J.    E.    Drennan,    A.    F^.    Mace  and  others.     Final  :■  pt. 

50  Apr  V>- U  Mar  S8,   on  Suhcontrac  "•" 
Contract  AF  U4(64>)2().      U  Mar  Sn.     UNp.    '  \]  HMD' 
[Xx:ument  no.   62-i)^-S6()6. 

DESCRIPTORS:  •Fhgual  computer^,   CA)mputtr-,, 
•Electronic  equipment,    'Rl  liabilit  v,    •Resistor^,    lil 
expectancy,    Statistical  tL-^ts,    statisi-ical  data,    Mmjla- 
tion,   'Carbon  resistors. 

The  presentation  of  resistor  data  for  the  .-simulated-use 
load -life  experiment  was  designed  so  that  it  would  pro 
vide  summarized  statistics  which  could  be  a.-,ed  in  a 
variety  of  computation.s  which  might  arist   in  'ht    Je-ign, 
operation,   and  maintenance  of  a  ground-ba^ed  computer 
system.  (Author) 


PB  162  511       $1U.  SU 

Battelle  Memorial  Inst.,   Columbus,   Ohio. 
THE   RELIABILITY   OF   ELECTRONIC  COMPCJNFNIS 
FOR   USE   IN   REMINGTON   RAND  UNIVAC  GROUND 
BASED  COMPUTER    SYSTEMS.     VOLL'MF  IIIB:   SI.\fl   - 
LATED-USE   LIFE -TEST  DATA  (DIODE.S),    bv  ].    h. 
[>rennan,   A.    E.   Mace  and  others.     Final  rcpi.   tor 
50  Apr  56-31  Mar  58,   on  Subcontract  to 
Contract  AF  04(645)20.      U  Mar  58,    140p.      5  rets. 
[AFBMD]  Document  no.   62-05 -56(r. 


DESCRIPTOR.S:  'Digital  computers,  •Electronic  equip-' 

ment,    •Reliability,    'Diodes,   Ge'rmanium,    Life  expea- 
mcv.    Statistical  tests,    Statistical  data.    Simulation. 

Prt. -mentation  ot    Fvpt   HD21'J^  diode  data  for  the  Simu- 
la:; d-Lj-.i    load    lift,   expt  rinient  v^as  designed  to  provide 
sumtnari/t  i!  statistics  that  could  be  used  in  a  variety  of 
computations  which  might  arist   in  the  design,  operation, 
antl  maintenance  ot  a  gri^xind- based  computer  system. 
(  \jthoi  ) 


PH    lf-2   ^1. 
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Battelle  Memorial  Inst.  ,    Crilambus,    Ohio. 
nil     .Hld.IABll.l  TY   OF    ELFXTRONIC  COMPONENTS 
FOR    LSE   LN   REMINGTON   RAND  UNIVAC  GROUND- 
BASFD  COMPITER    SY^EMS.    VOLUME   IIIC:  SIMU- 
LA 1  ER   USE   LIFE    lE.Sl    DA  lA  (TRANSISTORS),  by 
|.    L.    Drtninan,    A.    li.    Mace  and  ■  >thers.    Fmal  rept. 
t  i:    ^n  Apr  5^    W   Mat   5s,    on  Stitxontract  to  C^>ntract 
Al    ii4<645)2i).     U  Mar  5s,    332p.    4  lefs.   [AFBN!D] 
i>.v  .i;5ent  n.i.    (SJ   (iS-SW)s. 

I)F,.sCRIlTORS-  'Digital  vomputers,    Computers,   •Elec- 
ti   >v.:^  e<)..iprr.eTit,    •Rehabilitv ,    Transistors,    Life 
ex[x-ctani.\,    Statistical  tests,    Statistical  data,    Simula- 
[;•  ■'.:,    (.ic:  :T:aj!.a:;i  all  'S  s. 

l^reseruation  ,  it  trans. stor   data  loi"  the  s  imalated- ase 
loadlilc  ex[x.-i  ;[iiLiu  was  designtvl  to  provide  summa- 
r.zed  statistics  that  could  be  ..sud  in  a  variety  <-<  com- 
putatu»is  which  migtit  arise  m  ttie  design,   ofx^ration, 
and  maintei-,anL  e    if  a  g  round -b.isi.-d  computer  system. 
(Aithor) 


PB  \h2  ^\  3  4      sr.fY^ 

Battelle  Mertiorial  Inst.,    Columbus,    C)hio. 
nih    RFd.lABlLllT   OF    ELF(TR(^N1C  COMPONENTS 
FOR    I  SE   IN    RE.MINGLON    RAND   LTsIVAC  GROLND" 
BASED  COMPfTER    SYSTE.MS.    VOLUME  IV:  PHASE  1. 
HHl  lABlLlIT   AND   F.VALl'AHON  OF   COMPONENTS, 
bv   A.    1-..    Mate,    J.    [•..    Drennan  and  others.    Final  rept. 
lor  30  Apr  S6-  M)  Apr  5S,    ,in  Subcontract  to  Contract 
AF  04<64S)2fJ.     io  Apr  Ss,    266p.     16refs.    [AFBMD] 
rXx'unienr  tio.    ^2-l)5   SfMN. 

DESC'RirrORS    'I^hgital  computers,    C'omputers,  'Elec- 
tr  iiiu  equipment,    •Reliabilit\,    Transistors,    Resistors, 
Dnies,    Lite  expectant  V,     Tests,     Temperature, 
l)p<j:  at: on. 

Di.s  ■.oL.n-L'  contains  inf' it  niation  that  is  the  culmina- 
tior.  •<t  '.^'.e  s:::;  dated    .se  lite  rest  program  for  ore- 
half -watt  varb<»i    composition  resistors,    HD2 1 'J3 diodes, 
and  /J15<1   and  /Jl  1    5i)l  transistor  s.    In  this  volume 
j':c  .;.  L.dcd  estimates  based  on  the  simulated-use  life 
test  pr  vrani  which  describe  the  inherent  reliability  o< 
these  eletti.nu   components.    The  performance  of  these 
.ortn^Hients  .n  tne  s  initiated  -  use  environment  is  also 
ev  al^ated.    (Audi  'r) 


Pri    IhJ  S14    S^.  6«) 

Battelle  Memorial  InHt.  ,   Columbus,   Ohio. 
TUf'    Rf'LIABILTTY   OF    f'LEiCTRONlC   CO^^PONENTS 
FOR    "SF.    IN    Rl'NflNCTON    RAND  L'NIVAC   GROUND- 
BASED  CO.MPLTER  SYSTEMS.    VOLL'ME  VII.    DEVEL- 


OPMENT OF  ACCELERATED  LIFE  TEST  PR(X:E- 
TRES,  by  J.   E.   Drennan,  B.  C.  Spradlin  and  others. 
cnal  repc!  for  30  Apr  56-31  Mar  58,  on  Subcontract  to 

ontract  AF  04(645)20.    31  Mar  58,   66p.   2  refs. 

\FBMnl  Document  no.    62-05-5612. 

VSCRIFTORS     '[^gital  computers,  Computers, 
•-"it'Ctainic  equipment,    'Reliability,   Resistors,   Diodes, 
'-ar.sistors.   Life  expectancy.  Stresses,   Acceleration, 
v;i;.stical  tests,   IX'sign. 


^,:  liom  GPO  $0.60  as 
■•X  L  1  2:^h2 


-,:Laui.J  the  Budget,   Washington,   D.  C. 
UENTORY    OF    AL'TOMATIC   DATA  PROCESSING 
OP)  EQUIPMENT   IN  THE  FEDERAL  GOVERNMENT 
NJLL'DING  COS  re.   CATEGORIES  OF    L'SE,    AND 
bR^l^NNHl     UlILIZATION.     Aug  6  2.    1  26p.        . 

i.sv'KlPI  OHS:  I  lilted  States  Crovcrnment,    'Data 
■;  ^Ls-iiig  s\  steins,    Automatic,    Supplies,   .Scheduling. 

.■r.tent.s:  | 

•.;r.li^hi  charts 

•j-'.-narv  ot  ADP  installations  in  the  federal  government 
-.vv.:or\  ot  computet  s  -  by  department 
'.■j?.[ox\  ot  computers  -  by  kxration 
■.ntory  ot  computers  -  by  make  and  model 


>'S-4<)(>(i201        S2.6() 

'j<,j(.sne  Light  Co.  .   Shippingptirt .   Pa. 

TOMADC   DATA    LOGGING   AND  COMPL'TING  SYS- 

:M  SlMLl.ATFl)  OPFRA'DNG  TF:ST.     ^  Feb  62.    22p. 


■  s: -rM-4iM      $1.60 
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in  Hidge  National  Lab.  ,    Tenn. 
•A  M.GCn     COMPILER    FOR   THE  CONTROL   DATA 
KPORATION  1604,    bv  1.   L.   Bumgarner,    A.   A. 
:.!.  and  others.    Progress  rept.   no.    2  on  [Contract 
^"■Hj^-eng-26].    ls(Vt62,    1  2r.    ^  refs. 


■"^.^2  41^       $14.  t)0 

-rAlXftnse  Electronic  Products,   Camden,  N.   J. 
\:\  KFAD-IN.    STORAGE,    READ-CK^T  TERMINAL 
AlPMEN'T  (DRISROTE).     Rept.  on 
Kitract  AF  33(616)62:30.     M  Nov  60,    209p.     WADD 
-t^.nical  rept.   60-91^;  AD-251  193. 

t^CRlFTORS:  'Data  storage  systems.   Design,   Data 
"t  cessing  systems,   Reading  machines.   Data  trans- 
';^siun  system.    Memory  devices,    'Electronic  equip- 
>n;,    Ti-^ts,   Circuits, 'Electronic  circuits.   Printed 

■•'cJlts. 

V  prubL  m  of  multiple  input  and  output  digital  data 
■  tajji  techni()ues  at  bit  rates  up  to  and  greater  than 

■^c  for  use  in  aerospace  environments  is  analyzed 
-tvler  the  constraint  t)f  no  mechanical  motion.     To  de- 

t^tnine  the  optimum  approach  to  data  storage  techni- 
•-^•s,  a  survey  of  the  present  state-of-the-art  of  digital 
itmories  was  made.     This  led  to  the  decision  to  con- 
■'■■■Jct  a  wx)rd  oriented,    15,  360-bil,   ferrite-apertured 
-'iti-  memory  svstem  which  would  operate  over  an 


ambient  temperature  range  from  -55  to  f  71  C.    This 
memory  was  incorporated  into  a  logic  system  to  de- 
monstrate the  feasibility  of  the  technique.    In  order  to 
reduce  volume,  weight  and  power  requirements,  tape- 
wound  magnetic  core  circuits  were  used  for  input,  out- 
put and  internal  buffer  registers.    Investigations  were 
made  of  unipolar  transistor  and  tunnel  diode  circuits 
in  a  further  effort  to  extend  the  developed  memory 
techniques  to  aerospace  applications  restricted  in  the 
allowable  amount  of  ancillary  electronic  circuits. 
(Author) 

SCTM-7 1-61(54)    $5.60 

Sandia  Corp. ,  Albuquerque,  N.  Mex. 
A  FORTRAN  II  SUBROUTINE  SYSTEM  TO  PERFORM 
VARIOUS  OPERATIONS  ON  A  TIME  SERIES  USING 
THE  IBM-704  DIGITAL  COMPUTER,  by  D.  A.  Young. 
20  Feb  61,  57p.  3  refs. 

PB  162  450      $14.00 

Technical  Operations,  Inc.,  Washington,   D.  C. 
INTRODUCTION  TO  THE  CL-I  PROGRAMMING  SYS- 
TEM»   bv  T.   E.  Cheatham,  Jr.  ,  G.  O.  Collins,  Jr. 
and  others.    Rept.  on  Contract  AF  33(600)35190.  Jan 60, 
204p.   Technical  rept.  TR59-6;  AD- 240  119. 

DESCRIPTORS:  'Programming  (Computers)  Digital 
computers,  Computers,   'Machine  translation. 
Programming  languages. 

The  purpose  of  the  CL-I  programming  system  is  to 
make  digital  computers  more  accessible  to  problem 
solvers  by  allowing  the  latter  to  present  problems  to 
the  computers  in  languages  which  are  more  familiar 
than  the  language  of  the  computer.    The  translation  or 
conversion  of  such  languages  into  machine  language  is 
accomplished  by  the  system  itself.    The  CL-I  system  is 
constructed  for  the  IBM-709  computer.    The  problem 
class  to  be  serviced  is  some  sub-set  of  the  so-called 
information-processing  problems.    The  CL-I  system 
has  the  ability  to  perform,   on  request,   the  following 
operations:  (1)  initiate  a  (new)  file  of  information;  (2) 
prepare  to  operate  on  an  existing  file  of  information: 
(3)  append  to  an  existing  file,  (4)  collect  data  and  pro- 
grams from  the  file,   superimpose  a  supervisory  con- 
trol program  and  allocation  information  onto  the  collec- 
tion, and  append  the  new  process  to  the  file  as  a  pro- 
gram suitable  for  execution  at  some  future  time;  (5) 
delete  entities  from  the  file;  (6)  display  entities  from 
the  file;  (7)  execute  programs  contained  on  the  file;  and 
(8)  collect  programs  and  data  from  the  file,  and  output 
the  collection  in  a  form  suitable  for  independent  execu- 
tion.   All  tasks  are  performed  under  the  control  of  the 
system.    Provisions  for  cutting  the  umbilical  cord  so 
that  well-defined  complexes  may  be  executed  inde- 
fxmdently  are  incorporated  and  are  described.    All 
language  operations  are  discussed  in  detail. 


MECHANICS 

NAA-SR-MEMO-7419      $160 

Atomics  International,  Canoga  Park,  Calif. 
CODE  FOR  COMPUTING  EXCESS  PRESSURE  DUE 
TO  "WATER  HAMMER",  by  Douglas  Logan.    [Repc.  on 
Contraa  AT(ll-l)GEN-8.]    13  June  62,   I3p.  3  refs. 
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NASA  N63- 10179    $1.00 

LangJey  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langlev  Station  Va. 
BUCKUNC  OF    RING  -STIFFENEI)  CYLINDERS  I'NDEK 
A   PURE  BENDING   MOMENT  AND  A   NONl'NIFORM 
TEMPERATURE   DISTRIBLTION,   bv  Melvin  S.  Anders.^n 
and  Michael  F.   Card.    Nov  tZ,    i^p.    5  rvt^.    leci-inical 
PKXe  D-1513. 

NASA    N62-106,U        $l.tHJ 

New  York  U     Coll.    i->f  En^iiitfririk:,    N     Y. 
CYLINDER   INSTABII.nT,    h>  C^-.  11;^'  C^r  ir.l      I  cch 
meal  status  rept.    :ui.   4,    1^  Nov  N)-!"^  Mav  '^l,  on 
Grant  NsG-17-59.   [1^1]  Hp     5  rt>fs 


NASA    N62-l()6<ir) 


lU 


New  York  U.   Coll.     )f  E^ngineerinv;,   N.   Y. 
OT.IN'DER  INSTABIiriT,   bv  C^.-or^c  (;<-Tard.    Uvh- 
rucal  status  rept.   no    ?,    1^  Mav-I'^  N"s  M.     >v.  (jrant 
NsG-17-59.   [19M)  4p 

RM- 3 105- A  EC  S3.  fK) 

Rand  Corp.  ,  Santa  Monica.   Calif. 
ELASTIC   WAVE  CALCUL-A  TIONS   FUR    IHH   COWBOY 
PROGRAM,   by  Blaine  R.   Parkin,    Rept.   un  Contract 
AT(n4-3)-414!    June  62,    Hp.   ^  refs. 

SCTM -81 -62(71)      S5  N) 

Sandia  Corp.  ,   .Mbuquerque     N     NK'X 
INTERNAL   BENDING  MOMENT    AND    FFrNSK  )N     WD 
SHEAR    FORCES   IN  CIRCTl.AR    RINGS   DCt    To  t  ON 
CENTRATED  OR    UNIFORM    RADIAL    lOADING.    bv 
P     P    Stirbis     Mav  62,   Tip. 

NASA  N62-16367       S2.6() 

Stanford  U. ,   Calif. 
LOWER   BOUNDS  FOR    THE   BUCKLING   PHL.sSUKF   OF 
SP^IERICAL   SHELLS. ,   bv  Nichola.-,  j.   Hoff  an.: 
Tsai-chen  Soong.      Technical  rt.pt.    no.    4  on 
Grant  N8G-93-60.     July  62.    2"?.     ^t.f-,.    sUDAl  K 

no.  1  yj>. 

NASA    N62-166L6       $I.N) 

Stanford  U. ,  Calif. 
REgUlREMENTS  AND  DESIGN   FOR  A   SPEC:L\L, 
GYRO  FOR  MEASURING  GENERAL  RELAFIVirV 
EFFECTS   FROM  AN  ASTRONC1.IICAI-   SATELLm;, 
by  Robert  H.   C-annon,   Jr.    Rept.   on  Clrant  N.-.C- 1  ^  <-^'L 
[1962]  18p.   9  refs. 


Aerodynamics  and  Pneumatics 

NASA   N63-1U2U7      $U  75 

Ames  Research  Center,    National  .*ierorautics  and 
Space  Administration,   Moffett  Field,   Calif. 
HELIUM   FILM  COOLING  ON  A   HEMISPHFRH   AT 
MACH   NUMBER    OF    10.   bv  Robert  E.    [>annenber^ 
Nov  62,   27p.   13  refs     Technical  n<ite  DT55() 


NASA  N62- 16481       $1.60 

Cornell  .Aeronautical  I>ab    ,   Inc    ,   Buffalo,   N.  Y 
VIRRATIONAI     REIAXATION   EFFECTS   IN  DISSOCIA- 
TION   RAIL   CONST. \.NT   MEASUREMENTS,   by 

C"l;arle-.  !-;      I  r -.-anor       Re-pt.    on  Contract  NASr- 1 19. 
A.^ki  f^J     JCj^     15  rets      ClALrept     no.    AG-1729-A-I. 


n^    162  523      S  ^  Ni 

[[•  li_>;br    iiKl  b  iigiiieer  iiiii  I '.'-^t  Cr .  lu;-,    .-Ncronaulical 
Sv-rt'iTi-  Div    I  Wru'ht-F'-irrer-,on  Ab"H,    Ohio. 
oS    IMF    blOVV    CVLR    A    CONE   CTi' I.INDER   BODY  AT 
MACH    NUMbl-K    ONE,   bv  Hidev.  Yoshihara      Rept     on 
I^>i  DirnensuMial  and  .Axial-Symmetric  Transcmic  Flows 
Nov  52,    V2p     5  ret.s      WAIX:   lechnical  rept.    52-295; 
AD-3244 

Db.-SCKIFIORS,    bluKlfhiv.,    '1  r  anionic  flow,    'Btxlies  of 
rt.-vulLitii'n,    •AenidvnamK  conliguratums,   C'ylindrical 
txulu--.,    (.lonual  ixKlie.-^. 

I  he  flov*.  over   a  c. 'ne-cv  linder  biniv   .it  M»    1  and  zero 
angle    it  -ittack  a  is  compiled  hv  a  numerical  method  in 
Ahich  the  .subsonic  and  suix-Tsonic  regions  were  ob- 
tained l>v   tb.c  rel.iKatu>n  methtxi  and  rhe  method  of  char- 

1. '^T  isrus,    resfvctivclv  .    The  sonu'  line  was  then  de- 
ter nunei!  bv    in  iterative  pr»)cess.    The  results  indicated 
tbiat  rf'.i.-  ti.m.sonu    similarit'.   lavs  proposed  by  vexi  Kar- 
man(J.   M.itb     a.'KlPfus.   Oct     1947)  and  Oswatitsch  and 
BerndtlKIli    Aero  IN  no.    IS,    Stockholm,    1950)  on  the 
b.isis  ot  sU-nder    Ixxlv  thcorv   can  be  extended  to  awer 
^one-^  V  lin>ier    tu«.!u's  ot  pr.ictic.il  slenderness  ratios 


»jASA  N63- 10206   $1.50 
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METALLURGY 


NASA    \fi^    loJOS    SI 


IK) 


l^ini^lev  Re.searcb,  Center,    National  .Aeronautics  and 
^pHce  .\JiTiinistration,    I^nk^lev  Station,    Va. 
b:\Pb:RlMHNTAL   INVESl  KiATlON   AT   MACH   NUMBER 
i.i)  OF    EFFECTS   OF    THERMAL  STRESS   AND  BUCK- 
LING  ON   F  LI 'ITER  CHAR.\CTER1STICS   OF    FLAT 
SINGLE   BAY    PANELS   OF    LENGTH- WIITTH   RADIO 
il.  ^6,    tn  SKinev  C.    Dixon.    \ii\  t^2.    Up.    N  refs. 
1  ecr-.nical  not.-  D    l4.^5. 


NA>A 


i( 6  r 


$" 


Lap.^lev   K'.siMr.  b.  Oc'Mtei ,    N.itional  .Aeronautics  and 
Sfvu  e  Admini.stratb>::,    !  .aiiglev  Station,    Va. 
HOVb.RINC  (llARAiTERlsncS  OF   A    HCrrOR   HAV- 
ING AN  AIRF'Oll     M-CnON   [:)L.MGNf-D  FOR  A 
mi  IT^'  TVTE  OF  HELICOrrFR,   by  James  P.  Shivers 
and  'AiHiari  I     \f<«r:ab..in,    r\v    62.    3  ^p.    II  refs.   Tech- 
iiKul  :u)tL'  D   1  SIT". 


NASA    N63    iOjgg    $(1.  "5  • 

l>ui^lev   Re.searcf Center,    National  .Aeronautics  and 
spai.e  .Administration,    l^anglev  Station,   V.i. 
LONCITODI.NAL   AE  RODYNA.VflC   CHARACTERISTICS 
A  I    LOW  SUBSONIC   SPEEF*^  OF   A    HIGHLY  SWEPT 
DbllTA   WING  ITILIZING   NOSE   DEFLECTION  FOR 
CONTROL,   bv  Be niard  Spencer,  jr.    Nov  62,   28p, 
8  refs.   Technical  note  D    14^2. 
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Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
PRESSURE   DISTRIBUTION  INDUCED  ON  A  FLAT 
PUTE  AT  A   FREE -STREAM  MACH  NUMBER  OF 
'.jgBY  ROCKETS   EXHAUSTING  UPSTREAM  AND 
30\VNSTRE.AM,   by  Abraham  Leiss.    Nov  62,   5.5p. 
e  refs.   Technical  note  D-1507;  superseded 
S.AS.A  TM-X    129. 


SAS.AN6M0628       $0.50 

Langley  Research  Center,  National  Aeronautics  and 
ipace  Administration,   Langlev  Station,   Va. 
v-ATlC  STABILITY  TESTS  IN  THE   LANGLEY 
MTNCH  HYPERSONIC   ARC  TUNNEL  ON   A  BLUNTED 
'-ONE  AT  A  M.ACH   NUMBER   OF   20.   by  Edwin  F. 
Harrison.     rX>c  62,    22p,     -7  refs.  Technical  note  D- 1508 


S.^SA  N63-102(X')    $1.25 


Unglev  Research  Center,  National  Aeronautics  and 
Space  Administration,   Langley  Station,   V. 
'R.ANSIT10N  AND  HOVERING  FLIGHT  CHARACTER 
?nCS  OF   A  TILT-DL'CT  VTOL  RESEARCH  AIR- 
RAFT,  by  Henry  L.   Kelly.   Nov  62,   43p.   7  refs. 
Technical  note  D-149i. 


^^xA  N62- 16521       $LlX) 

..e\ns  Research  Center,   National  Aeronautics. and 
ipace  Administration,   Cleveland,  Ohio 
iBT  TRANSFER  AND  PRESSURE  DISTRIBUrnON 
N  CONE -C^TINDER- FLARE  CONFIGURATION  WITH 
\.)L'\nARY -LAYER   SPEARATION,   by  HaroW  Ferguson 
^i.;JohnW.   Sctucfer    Oct  62,   40p.    15  refs.  Technical 
vl'  i)-14l5. 


'!n-166^s    $1,60 


Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
PRECISE  PRESSURE  CONTROL,   by  E.  C.   Hutchison. 

Rept.  on  Contract  W7405-eng-26].    31  July  62,   20p.   3 
■  refs. 


V\A-SR-MEM0-7417        $1.60 


^tomlC8  International,  Canoga  Park.   Calif. 
•YDRALLIC  CHARACTERISTICS  OF   A  SHIELD  PLUG 
-RIFICE,   bvC.   P.   Sutherland,   [Rept.   on  Contract 
*T(ll-l)GEN-lfsJ.    2i  May  62.    14p. 

V^YA  N63- 10336      $2.25 

Le\n.<  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
^^VITATION  AND  NONCAVITATION   PERFORMANCE 
jF  an  80  6"^  FLAT-PLATE   HELICAL  INDLICER  AT 
'HREE  ROTATIONAL  SPEEDS,   by  Donald  M. 
S^ndercock,    Richard  F.  Soltis,  and  Douglas  A. 
*ixlerson     Nov  62,  82p.    14  refs.    Technical  note  D- 1439 


NASA  N62-16617    $1.60 

Advanced  Metals  Research  Corp. ,  Somerville,  Mass. 
PROPERTIES  OF   NON -STOICHIOMETRIC  METALLIC 
CARBIDES,  by  J.  T.  Norton  and  R.  K.  Lewis.  Quarterly 
progress  rept.  no.  2,    12  May- 12  Aug  62,  on  Contract 
NASr-98.    10  Aug  62,   15p.   11  refs. 


ARF-2230-12       $5.60 

Armour  Research  Foundation,  Chicago.   111. 
DELAYED  FAILURE  HYDROGEN   EMBRITTLEMENT 
OF  ZIRCONIUM,   by  D.   Weinstein  and  F.  C.  Holtz. 
Summarv  rept.    15  Sep  61-14  Sep  62,.  on  Contract 
AT(ll-l)-578.     10  Oct  62,  59p.   18  refs. 


ARF-2198-28       $1.60 

Armour  Research  Foundation,  Chicago,   111. 
IMPROVED  ZIRCONIUM  ALLOYS,    by  D.   Weinstein 
and  F.   C.   Holtz.     Quarterly  rept.    1  Jan-3l  Mar  62,  on 
Contract  AT(ll-l)-578.     6  Apr  62.    15p.     EURAEC-347. 

NAA-SR-MEMO-7354      $3.60 

Atomics  International,  Canoga  Park,  Calif. 
PHYSICAL  AND  MECHANICAL  METALLURGY   OF 
APM  M-2.57,   by  R.   A.   Harlow  and  R.  D.   Hahn.   [Rept. 
on  Contract  AT(11-1)GEN-  8].   30  Apr  62.   36p.    17  refs. 


NASA  N62- 16622      $1.60 

Denver  Research  Inst. ,   Colo. 
RESEARCH  ON  THE  EFFECT  OF  SELECTED  RARE- 
EARTH   SCAVENGERS  ON  THE  PROPERTIES  OF 
TUNGSTEN  AND  MOLYBDENUM,   by  C.  Samugl  Miller 
and  Donald  T.  Klodt.    Quarterly  progress  rept.  no.  2, 
1  May-31  July  62,  on  Grant  NsG-61-60.  Aug  62,   15p, 
1  refs.   DRI-2051. 


GA-3410      $1.10 

General  Atomic  Div.  ,  General  Dynamics  Corp.  ,    . 

San  Diego,  Calif.  .r^v,  i4*-t^cdi  ai  c 

EFFECT  OF  NEUTRON  IRRADIATION  ON  MATERIALS 
SUBJECTED  TO  MULTl -AXIAL  STRESS  DISTRIBU- 
TIONS    by  T    A.  Trozera.     Quarterly  rept.  for  period 
ending'30  June  62  on  Contract  AT(04-3)l67.     13  Aug  62. 
9p. 


DC-60-3-173    $3.60 

General  Electric  Co. ,  Cincinnati,  Ohio. 
AN  INVESTIGATION  OF   ELECTRICAL  DISCHARGE 
MACHINING  AS  AFPUED  TO  CORE  DRILLING 
BERYLLIDES,  byR.  F.  Bucher.  Preliminary  rept.  on 
Contracts  AT( II- 1)- 171,  AF  33(038)21102,  and 
AF  33(600)38062.  Mar  60,  declassified  21  Sep  62.  38p. 
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HW-SA-27n2       $1.60 

Hanford  Atomu   Produces  Ope;  at  ion      KKhUnd     Wi-,h, 
HIGH   INTEGRITY    WE-;i,Ift    IN   SFAINLMSS   Sll-.i:!  . 
rEC:HNI(,iL'ES.     RbJ  CIRHMHS  I^.    :  ■.   H.    H     l.iV<.ll<. 
Repc.   onConcra>.t  A  I  (4^- 1 )- MS(,.     2.'>  Aajj  ^^,    L^p, 


Hanford  AtortiR   Pi.«JLi«.:n  iV-''  '""■••    Ki^.'.ijik:,  ^jm'-.. 
UN   CHARGING    Al  PHA-f'HASH    /,:-JWirH    H\[)K(h;;\ 
BEYOND    rut-:   SOI  IBll  I  TV    LIMII,    b\  H.[-..W    -,'.::::  t:. 
IntLTim   rept.    on  Curuiav:  A  1(4^-1)-!  iXi.    J  Apt   h^, 
2lp.    "  rt;t>. 


ni)- 16^01        SI.  60 

Illinois  r.  ,    I'rtvina. 
THE   INTERSTinAI.  ('( JSFIGIH  A  HOSS    !\    nil.    N< 
BI.E    METAlii.     hv   ].   S     Kot-t.ic-    .i:id  G     Uirnried. 
Technical  rt'pt.    no.    ^0    m  ("onr  r  .k  '  A  r(  1  1    1)1^2. 
May  62.    Up.    li  tcts. 


TlD-17174     $2.  Ni 

Knolls  Atomic  Power  Ixib.  .   S.^it-nc-ctaJv,    N.    \. 
MECFiANlCAL   PROPERTllrlS   Of-    /IRGAlA)V    2 
NIOBIUM -OXYGEN   ALLOYS,   bv  A.    E.   Bibb  and_  ^^ 
J.    R.    Fascia.    (Repi.   on  Contract  '.V  M    UN  en^;   ■>2|. 
26  Sep  62,   30p.    S  refs. 


Tin-13%0       SI.  10 

.Northwestern  r.      l-.van^ton.    111. 
RAI^IATION    EFFHCr  OF    fX)SinVT   ION   BOMBARH- 
MENT.     Prt)^ress   rcpt.    1>  jLine   -l^Sep^l.    on  Contract 
AT(ll-I)-lO=i^.      2(1  Oc-  61      '->p. 


NMl-2602       S1.6U 

Nuclear  Mi-tals,    Inc..   Concord.   Ma.-^'^. 
DHVELOPMENI    OF    I  ECHNK^l  HS    lOR     !Hh    h.\- 
TRUSION   OF    BERYl.l.irM    ICHINC.    ;>v   R.   N.Kan.lall 
and  F.   M.   Yans.    Rcpr.    onConti.ic'  A  K  V  i- i )- 1  =>6'>. 
iO  June  60,   declassilied  4)  July  ^2.    22p. 


NM1-21()8       $1.60 

Nuclear  Metals.    Inc.      Concord     Mass. 
FLNDAMENTAL   AND   APPLIED   Rt-:.SEARCH    ^ND   DF 
VELOPMENT   IN    .MFTALl.l   RG\' .     Progress  ;-pt.     wi 
Contract  AT(:i()- 1)- 2~'^4.      1  Oct  62     14p.    H  rets. 


NMI-21W 


60 


Nuclear  Metals.    Inc..   CAincord,   Mass. 
FL'NDAMENTAL    AND   APPLIED   RESEARCH    AND 
DEVELOPM-iNI    IN   MFTALLLRC.V.    Prc:)grc-ss  rept. 
Aug  62.   on  Contract    \  !(  VJ- 1)- 2"'^4.     2^  Oct  6  2.    1  ip. 
lU  ref8. 


ORNL  TM   '^S6    $2.6(1 

Oak  Kidge  National  L^ab,,  Tenn. 
DEViiLOPMl-N^r   OF   I'LTRASONIC  TECHNIQL'ES  FOR 
FHl-;    HVAll'ATION   OF   BRAZED  JOINTS,   by  K.  V.  Cook 
and  K.    W.    McCLing.    Rcpt.   on  Contract  W   7405  eng-26. 
23  Oct  ^2,    J^p.    6  rrfs. 


ORNL-TM 


S^.  fti 


(UK    Hidktc  National  l*ib.  ,    Tcnn. 
KllLAIlON   BEIWKEN   O.XYGKN   DISTRIBITION   AND 
CORROSION   IN  SOME    REFRACTORY    METAL- 
LLLMirM  SYSTFVt^.    bv  J.    R.    DiStefano  and  E.    E. 
Hi'ff-Turi.     Kept,   on  Contract  W -"40,S  eng - 26.    4  Oct  62, 
iSp.     14   rrf.s. 


.S<'I\1    24'J-M(14) 


III 


S.uidi  1  ('■!;'    ,     \  Ibucjiicrque,    N     Mc'X 
THl     1  1  in- 1    MF    IMPERFECT   VACLA    CPON    ITiE 
P'  Rin     ('!■    !\\F\)RArED   MATERIAI.S,   by 
G      I       Ki  u'iiL'i       Jan  t2.    ^. 


Ferrous  Metals 


MS^R    62    2'^    Si.  in 

M.SA  K.-.-^cMrOi  Corp.  .   Callerv,   Pa. 
FIPfGI    OF    12001-    SOIMCM   ON   AL'STEN'ITIC   AND 
FERRirU     SFlIEUS.    PARTI.    PHYSICAL  PROPERTIES 
OF     M-MEKIAl.S.    PART   II.    THERMAL  SHOCK. 
ProgrcHs  rept.    r.o.    is,   Feb  62,   on  Contract  AT(  1 1  T)- 
^6S.     [\  Mar  62,    ^p. 


ORNL-IM-^^^       Si.fH) 

('an  .Hi.lgr  National  1  ab.  ,     UT.n. 
[■!Il-,OI    (U-    COjON    IHF.   STRENGTH    AND 
D*  CIll  I  r>    OF    TYPE    y)4SIAIN!  FSS   SIFEl.    AT 
tll.\AIi'i    !  !  MPFKA  H'RI-.S,    tn  V. .    R.   .Martin  and 
H.    E.   ^LCo^,    It.    'Upt.      n  Conn  a.  t  W-~4(,).S-eng-26. 
T  ^(.y  ^2,    Up.    4  I  rt.--. 


ORNL-TM    \^s    51.  60 

Odk   Ridge  National  l^b.  ,    Tenn. 
C;rAPHITH   STAINLESS  STEEL  COMPATIBILITY 
srri'XES,   bv  B.   Fleischer,  J.   H.   DeVan,  and 
I.    H.   CiHibh.    Rept.   on  Contract  W  "405-eng-26. 

J^  ,^cp  ^2,    Np.    6  rets. 


PR   1^2  46^        5=-.  60 

Powder  Metallurgv  Lab.,    Stevens  Inst,    of  Tech. , 

H(.)bokfn,    N.    J. 
HIGH   .STRENGTH    STEELS  BY  K)WDER  METALLURGY. 
riv  F.dmund  B.    Wil.son,    Frances  H.   Clark.,   and 
Gregory  J.    Cornstock.     Summary  rept.    1^  Oct  5^5- 
1-  Ot'  60,    on  Contract  DA    kJ-()6^-=.04-ORD- 28S2. 
Oct  60,    =^6p,     AD-2S0  H2'". 


S    so 


DESCRIPTORS:  'Steel,   Sintermg,  Casting,  Mechanical 
iropcrties.   Powder  metallurgy,   Processing,   Heat 

:rinsfer. 

Son-corrosive,   low  residue  liquid  vehicles  were  de- 
,■  loped  for  the  permanent  suspension  of  -lOO  mesh, 
-phcrical.   prealloyed  low  alloy  steel  powders.  These 
..lis  haM   metal  contents  up  to  6(>^,  by  vt)lume,   and 
^,.,^i^>  >ufticient  fluidity  for  casting  simple  sh&pes  in 
^lister  mold^.    Vacuum  mixing  of  vehicles  and  slips  im- 
-  Acd  the  a>-cast  density.     Pressure  casting  of  air 
Tixt'd  slips  give  casting  densities  comparable  to  those 
i.hit'ved  bv  vacuum  mixed  slips  conventionally  cast. 
■^im  packing  of  metal  powder  pastes  in  plaster  molds 
.fta-  a  potential  technique  for  the  low  pressure  forming 
:  ,hapes  from  metal  powders.     Slip  cast  preforms  of 
\hl  41  ^1  and  AISl  4^40  powder  were  sintered  to  an 
:r,;t'rmediatL  density  and  hot  coined  to  densities  com- 
;vir.ibk  t'^  'wrought  bar  stock,     (.\uthor) 

Structural  Metallurgy  and  Corrosion 


•::i  16  vv;     $4. 60 


M.N  sour  1  ScThjcjI  of  Mines  and  Metallurgy,    Rolla. 
ORROSION   OF   NUCLEAR   .METALS.   CORROSION 
F  NL'CT.EA'R   AND  OTHER   METALS.    Final  rept.   on 
.mtracts  AT(ll-l)-73  and  AT(1 1  - 1)- 1047,   for  the 
ca.-s  N56-W62.    June  62,    4lp.    29  refs. 


^  162  546       S2  60 


Sival  Ordnance  l^b    ,   White  Oak,   Md 
^.EFERENCE   RADIOGRAPHS   FOR   STEEL  AIRCRAFT 

ASTINGS.  PROGRESS   IN  PREPARATION,   by 
J    Feintx-rg,  E.   L.  Criscuolo.  and  R    AYoushaw. 
vjpt.  for  July  58-IX>c  59.    18  Feb  60,   30p     NAVORD 
:--:t.  6S1!     AD -239  609. 

tSCRlPTORS:    'Steel  castings,  Quality  control, 
'RiJiogra[ihy,    Standards,    Non -destructive  testing. 
.rvTaft,   Handb(X3ks,   'Airframes.  j 

•-  wess  in  preparation  of  a  proposed  set  of  reference 
:jJK>graphs  for  the  inspection  of  thin-wall  high  strength 
-LxM  precision  aircraft  castings  is  discussed.    Spec- 
;i!ized  requirements  with  respect  to  casting  materials, 
-:>ciTntinuities,   size  effects  and  radiographic  techniques 
irt-  presented.    The  priigram  for  obtaining  material  with 
-fcsigned  discontinuities  to  provide  radiographic  illus- 
•ritions  is  discussed.    Plans  for  collaborating  with  the 
'Tierican  Society  for  Testing  Materials  and  with  the 
UTvispace  Industries  Assixriation  in  preparation  of  the 
-  'pn^sed  manual  are  outlined.    (Author) 


NUCLEAR   PHYSICS   AND 
NUCLEAR  CHEMISTRY 

■":i-1666^         $1.  10 


Argonne  National  Lab.  ,    111 
^LPHA  SCATTERING  BY   THE  TITANIUM  ISOTOPES. 
■'•  H.  W.   BrcK-k  and  j.   L.   Yntema.     [Rept.   on  Contract 

A:l 


IN 


eng-3sj.     June  62,    Sp. 


TID-16665      $1.10 

Argonne  National  Lab. ,  III. 
COLLECTIVE  LEVELS  IN  Ni58.  60,  62  AND 
2;n64,  66,  68^  by  Howard  W.  Broek.    [Rept.  on  Contract 
W3l-109-eng-38].    June  62,   6p.   1  ref.   UAC-6576. 


TID- 16749       $1.10 

Argonne  National  Lab. ,   HI. 
SENIORITY  MIXING  IN  lf7/2  NUCLEI,  by  B.  Zeidman 
and  R.   D.   Lawson.  [Rept.  6n  Contract  W31T09-eng-38] 
June  62,  4p.    3  refs. 


WAPD-T-1459       $1.60 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
CALCULATION  OF  COMPLEX  NATURAL  MODES  FOR 
SPATIAL  XENON  OSCILLATIONS  AND  COMPARISON 
WITH  A  SIMPLE  APPROXIMATION,   by  R.   L.   Ewen. 
[Rept.  on  Contract  AT(H-i)GEN-14].    Presented  at  the 
American  Nuclear  Society  Meeting,  June  1962.  15p. 
6  refs. 


BNL-6332    $1.  10 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
ELECTRON-ATOM  SCATTERING  AND  NUCLEON- 
NUCLEUS  SCATTERING,    AN  ANALOGY,  by  Murrey 
D.  Goldberg.  5  Oct  62,  6p.  5  refs. 

XDC-60-2-28       $L60 

General  Electric  Co.  ,  Cincinnati,  Ohio. 
NEUTRON  AND  PHOTON  TRANSPORT  THROUGH 
SHIELDING  MATERIALS,    by  T.   D.   Roberts.    Pre- 
liminary rept.   on  Contracts  AT(1 1-1)-171. 
AF  33(038)21102.  and  AF  33(600)38062.    iS  Oct  59,  de- 
classified 5  Oct  62.    17p.    II  refs. 


HW-SA-2740       $1.60 

Hanford  Atomic  Products  Operation,   Richland,  Wash. 
THE   RADIOLOaCAL  PHYSICS  OF   PLUTONIUM,    by 
C.   M.   Unruh.     Rept.  on  Contract  AT(45-1)-1350. 
20  Aug  62,    15p.   8  refs. 


TlD-16989      $1.10 

Harrison  M.   Randall  Lab.  of  Physics,   U.  of 

Michigan,   Ann  Arbor. 
A  COMPUTER   PROGRAM   USEFUL   IN  THE  ANALYSIS 
OF  GAMMA  SPECTRA  AND  ANGULAR  CORRELATION 
DATA,   by  R.  M.  Woods.  Jr.  and  M.  L.  Wiedenbeck. 
Hc-pt.  on  Contract  AT(ll-l)-iil2.  [1961]  4p.   2  refs. 


IDO- 12023      $2.60 

Idaho  Operations  Office,  Atomic  Energy  Commission, 

Idaho  Falls. 
DETERMINATION   OF   RADIUM  226  IN  MILL   EFFLU- 
ENTS,  by  Earl  R.   Ebersole,  Alan  Harbertson  and 
others.    Oct  59,  rev.  July  60.   26p.   2  refs. 
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UCRL-96a6      Sl.N) 


if  ("jliforr.Ki, 


Lawrencf  Radiation  L.ab.  ,    [' 

Berkeley. 
EVIDENCE   FOR    A   T  =  ()  RESONANCE    IN    THE  ^  yf 
SYSTEM,    by  Margaret  H.    Alston,    luisW.    AiKarcv 
and  others.     Rt'pt.    .  )n  ( ;. 'P.rr  .i^  '  W-~4(l^-eTig-4'». 
ZH  ,\pr  61.    1  ip.    s)  rets. 


ICRL-1022U       $1    60 

l>awrence  Radiation  I  ^h,      l '.    of  California     Berkeies 
TEST  OF   ISOTOPIC   SPIS   CONSER  VAHON    IN   STRHNf, 
INTERACTIONS   F^OM    AN    EXPERIMENT   [.IMIF  ()\ 


<f{d  -»■  d- 
Pripstein. 
2.S  Mav  6  2 


■He"*  ^  T--  )  I"-  K'- 
Rept ,  on  Contr  k 
lip.    2  rt-f^. 


W 


Poll 
"4^  1^ 


!t'r     iMj  Mo 
eriit    4>', 


ris 


NYO- 10024       $i.6<j 

Uttle,    Arthur  D.  ,    Inc.,    C'arnbt  idge,    Mass. 
THE    EFFECT  OF    El.EC  IROPHIIK '    A;)I)in\ES()N 
THE    RACHOLYTIC;  PROIX  (    IS   OF    ORcANlc     OHAIN 
REACTIONS    Quarter  U  :  c^\ .    Mav    July  62,   onContract 
.M{HJ-[)-29(J4.     1  Aag  02,     :[',\ 


TID-169SO       $1.6<J 

Michigan  U.  ,    Ann  Arbor. 
GAM\tA-RAY   TRANSITIONS   IN    ''^S   FOi  I  (VA'INC 
PROTON  CAPTl-RE    BY    * '  P,    bv   P.    K.    i,  T.a^r-.or,  a;id 


A.    Treado.    [1^2]  i=>p.     -^refs. 


1[)-16S1  1 


K) 


National  Lead  Co.   of  nhio,   Cincinna-;. 
CHEMISTRY   OF    RADIOACTIVE   C:OMP(^N  EN  I^S   OF 
IRANIL'M    MIL.L    WASTES,    rv  M.    A.    DeSe-^a.    . -^t.  ^ 
22p.    H  refs.    Prepared  tor  ,^re-^entaMon  a;  the  4^rn 
National  meeting  of  the   \nieru  ar.  Ir.sri'ure  ot  Ohemual 
Engineers.    Denver.   c;-,.'ki[  ado,    Aagu.st  2b- 2^,    i-vrij. 


PR    162  516       $1.  6(1 


lb.  ,    S.n  F; 


^  e  o , 


Naval  RadiologKal  Defence 
Calif. 

DOSE -TIME  distanct:  01  rvp:.s  t'or  (t  ose  in 

FALLOLT   FOR    LOW    YIELD   I  AND   SI   RFAOE 

NLCLEAR   DETONATIONS,    hv  C.    Men;,    ml 

A.   D.   Anderson.    JO  Dec   ^^.    Up.    J  lef-.    R    -^earch  and 

development  technical  rept.    CSNRl^L    '.  K     yi 

AD  233  344. 

DESCRIPTORS     •Atonv.   bomb  explosion-^     •Radioactive 
fall   cxjt,    Radiation  effect.-^,   L^'-^^e  :  ite.   Wind,   •Meteor- 
ology,  Personnel. 

Radiation  dose  comput  iti' 'n-.  r-;)  Ue   Aith  ■"i.    NKDl      ly - 
namic  fallout  model  for  low   yield  land  sjrf  ice  bursts 
were  used  to  show  graphically  the  time   ifter  bur-^  r'_' 
quired  for  exptosed  personnel  to  accumulate  certain 
doses  from  deposited  fallout    i-.    i  function    >f    lownw.nj 
distance  from  ground  zero,     T''^e  .■  irve-  m  lu  ire  '*"  ir 


significant  doses  may  be  accumulated  rapidly  within 
■several  miles  downwind  depending  up<.in  the  yield  and 
Aind  condition-,.   Since  the  effects  of  airborne  radioac- 
tivitv  (tr  in.-^it  dose)  were  not  considered  in  this  study, 
the  ^..rve.-.  indicate  total  accumulated  doses  (deposited 
onlv)   Ahub   ire  less  than  the  total  doses  which  would  be 
expi'^tt\!    'therwir^e.    (Aathor) 


PB    162  S4S    $2.  6(.) 

Naval  Radiological  IX-fense  Lab.,  San  Franciecx), 

Oahf. 
RESPONSE   OF   PHCTTOCRAPHK:   EN^l'LSIONS  TO 
THERMAL   AND  EPITHERMAL   NEITRONS,   by 
T,    T.    .Mercer  and  R.    Golden.    2h  IX-c  60,   21p.    10  refs. 
Kept.    no.    TK    4^  5,  AD   2.S0  S(N. 

nf-:S(RlP!  ORS     'Ptiotographic  emulsions,    •Radiation 
.l<imak:e,    •'T'lerrrwl  neutrons.   Cadmium,   Silver,    I>)6e 

rat-. 

Trie  arm'  ;nt  of  activation  by  thermal  and  epithermal 
ne.itron.s    if  .silver  in  a  photographic  emulsion  was 
calciii.ited  in  terms  of  t()ernial  neutron  flux  and  cadmium 
rati  I   i.s  .ieterrruneJ  bv  gold  foils  1.  2"  cm  in  diameter  by 
0.112^'  cm  thick.    The  dose  rate  distributions  around 
punt  sources  of  AglOS  and  AgllO  were  also  calculated 
Hid  used  to  ^letermine  the  doHe  to  a  photographic  emul- 
sion resLilting  fnim  activation  of  its  own  silver  by  ther- 
mal dw^i  epit.herrnal  neutrons.     Experimental  support  for 
the  calculations  was  obtained  using  [Xipont  No.    S.S.S  film. 
I  'le  .kise  to  .in  emulsion  due  to  thermal  neutrons  only 
could  be  expressed  as  IXth)  equals  0.  46  x  10  to  the 
minLis   H)  (nvt)  t  hub  Ag  rads,    where  (nvt)  is  theavcrage 
thermal  neutron  flux  in  neutrons   sq  cm  and  t  sub  Ag  is 
r^ie  silver  content  of  the  emulsion  in  mgm/sq  cm.     The 
ratio  of  trie  total  dose  to  an  emulsion  due  to  both  ther- 
mal .ind  epithernvil  neutrons  to  the  d<ise  due  to  thermal 
•i-.-jtrons  onlv  was  obtained  as  a  f.mction  of  cadmium 
ratio.    (Ajt'ior) 


RRL-90       $1.60 


ORNI 


M     ^i 


Sh.  61) 


Oan  Kuige  Nin..nii  Lab.,    Tenn. 
Of  VM.OPMFNT   t)F    A  CENERAL   METHOD  OF    EX- 
PLICIT  SOLI' [ION    TO    ITIE    NLCLIDE   CHAIN   El.?UA- 
:i(iNs   Ft)K    DICITAI.   M.^C-fllNE   CALCL'LATTONS,  by 
Li.    H.    ^'  >ndv.     Rept.   on  Contract  W-""40.=i-eng-26. 
17  Oct  02,    '^"p.      1^  rets. 


(  'RNL   TM    ^ar     SI.  It) 

Oak  Ridge  National  l^b.  ,  Tenn. 
TWO   Ai'VlLIARY   CODES   FOR   CSE    WITH    RENLTAK, 

r'v  D.   K.    Tr.be-v.    |  Rept.    on  c:ontract  W^4<-)5-eng-26]. 

10  A  1^  OJ,    Sp.    J   ref.s. 


ORM 


A!    "^-^i        $L  lii 


UdK   Kidge  N.iri^  mai   I^iT.       I  run. 
U-T^-.    RTCOVERY    F  RO.M   PYROLYTIC   CARBON- 
COATf-l)  CARBIDE    Fl   EL   PARTICLFLS   BY    ELECTROL- 
NSIS    IN    NITRIC    ACID     bv   A.    H.    KibbevandL.    M. 
F-'erris       iRc^pt.    .m  Conn  a.  t  W~4(  i^-eng- 2^  J.      26  Sep  62, 
~p.    ^  refs. 


I 


Radiation  Research  Labs.,   Mellon  Ins"t.  ,   Pittsburgh, 

Pa. 

X\RTERLY   REPORT.    Rept.  for  1  July- 30  Sep  62, 
;  Contract  AT(  30-1)- 2310.    l.S  Oct  62.    16p.   3  refs. 

(>21). 


yip- 16-62       $2.60 


Rensselaer  Polytechnic  Inst.,   Troy,   N.   Y. 
ASYMPTOTIC  AND  TRANSIENT  ANALYSIS  OF 
P'  LSED  MODERATORS,    by  P.   B.   Daitch  and 
■)   B.  Ebeoglu.    [1962]  23p.    12  refs. 


•vrJo' 


SI.  10 


NASA  N62-16493      $2.60 

Galifornia  U.  ,  La  Jolla. 
ON  THE  ENERGY  SPECTRUM  OF  PROTONS  TRAPPED 
IN  THE  EARTH'S  INNER  VAN  ALLEN  ZONE,  by 
C.  E.  Mcllwain  and  G.Pizzella.    Rept.  onContract 
NASr-116.    [1962]  30p.  22  refs. 


TID- 16852      $1   60 

Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
IONIZATION  AND  CHARGE  TRANSFER  CROSS 
SECTIONS,  by  D.  W.  Martin,  J.  W.  Hooper  and  others. 
Technical  status  rept.  no.    12,   1  June  31 -Aug  62,  on 
Contract  AT(40-1)-2591.    1  Sep  62,    14p.   2  refs. 


Vn-.(iiniZion  ['.  .    Seattle. 

.PFFCTS  OF  REC/IE  POLES  ON  THE  POLARIZATION 
A  high' ENERGY  NL'CLEON -NUCLEON  SCATTERING, 
rv  Ivan  J.    Mu/inich      Rept.   on  Contract  AT(4.S- 1)- 1388. 

cVt  62.   6p. 


:i:V16^26        S6.6U 


Viashington  L'.,    Seattle.  ..^..,,- 

\.S  INVESTIGATION   OF    THE  SILICON   SLRFACE- 
B.ARRIER    F.\ST   NELTRON   SPECTROMETER,    by 

^  .r^T'  1  ee  Kellv.    Master   s  thesis.    W62,    61p.  24rels. 


S    V2 


Tin  1696^       S3  60 


Wisconsin  L    ,   Madisc^n 
Xll-BIE   COLLOMB  EXCITATION  WITH   OXYGEN 
U>NS,   In   R     Graetzer  und  E.   NL   Bernstein      [19621 

•Id.  26  rets. 


lL)-lb5.S7       Si.  10 


Vale  L.  ,    New  Haven,    Conn. 

■THANCL   PARTR-LE    RESON.\NCE    FROM  n^  -  p  IN- 
:iK.\C  TIONS   AT  2  Gev,   by  H.    W.    FcK-lscht^ 
-  .^Lr  and  others.     27  June  62,    8p.     2  refs. 


E.   C. 


Elementary  Particles 


nn-1204'^     SI.  10 


\rgonne  National  Lab.,   111. 
>P1N-0RBTT  SPLITTING   AND  PION   THEORETIC  L-S 
POTENTIAL,   bv  Akito  Arima,   Masao  Sugawara,   and 
Tikuo  Terasawa.   [Rept.   onContract  W31 -109-eng-,38] 
s«.p  Ml,    ijp.      1  I   refs. 


Tin-144-4    SI. 60 


California  U. ,   Berkeley. 
AN  EXPERIMENTAL  TEST   OF  THE  SELECTION 
RL'LEAS  =  ^0,  bv  R.  P.   Ely,  W.  M.  Powell  and  othert 
Rept.  onContract  AT(ll-l)   881.    27  Etec  61,    18p.   8  reft 


UCRL-10310       $1.60 

Lawrence  Radiation  Lab.  ,  U.  of  California,  Berkeley. 
INTERACTIONS  OF   k'  MESONS  IN  HYDROGEN  IN 
THE  300-  TO  850-  MeV/c   REGION,    by  Pierre  L. 
Bastien.  J.  Peter  Berge  and  others.     Rept.  on  Contract 
W-7405-eng-48.     19  June  62,    lip.   5  refs. 


UCRL-10286       $1.60 

Lawrence  Radiation  Lab.  ,  U.  of  California,  Berkeley 
STUDY   OF  STRANGE-PARTICLE   RESONANT  STATES 
PRODL1CED  IN   1.  89-2.  24  GeV/c  TT  - -»-p  INTER- 
ACTIONS    by  Gideon  Alexander.   Laurence  Jacobs  and 
others.     Rept.  on  Contract  W-7405-eng-48.     11  June  62, 
I2p.   8  refs. 


UCRL- 10244       $1.60 

Lawrence  Radiation  Lab.  ,  U.  of  California,  Berkeley. 
TEST  OF  CHARGE  SYMMETRY   OF   K  "^   AND  K" 
MESONS  IN  THE  ASSOCIATED  PRODUCTION   PROC- 
ESS    bv  Janice  Button -Shafer.  Frank  S.  Crawford  and 
others.'    Rept.  on  Contract  W-7405-eng-48.     5  June  62, 
I3p.  3  refs. 


UCRL- 10259       $1.10 

1  awrence  Radiation  Lab.  ,   U.  of  California,   Berkeley. 
UNSTABLE  PARTICLES  IN  S -MATRIX  THEORY,    by 
Henry  P.  Stapp.     Rept.  on  Contract  W-7405-eng-48. 
23  May  62.   8p.  6  refs. 


PB  162  448      $4.60 

Air  Force  Special  Weapons  Center,  Kirtland  AFB, 

N.  Max. 
RESULTS  OF  TESTING  THE  RADUCMETER  MODEL 
PAC-IS,  bvWilliamC.  Bryan.  Oct  59,  45p.  Technical 
note  AFSWC-TN-59-27;  AD- 230  609. 

DESCRIPTORS:   ♦Alpha  counters,   Design,  Scintillation 
counters,   Radiation  counters,  Tests 

Events  leading  to  standardization  of  the  Radiacmeter, 
alpha  scintillation  counter  PAC-IS  for  Air  Force  use 
are  summarized,  and  a  description  of  the  instrument  is 
given.    Various  tests  to  which  the  PAC-IS  and  the  type 


S-33 


BC-1  battery  charger  were  subjected  are  descnbed, 
along  with  their  results.    These  tests  included  visual 
and  rnechariKal  inspectuui,    electrical  riieasurements, 
radiation  tests,   environmental  and  tnechanical  tests. 
field  tests,    and  stmie  i)hser\'annns  of  the  charge   dis- 
charge behavior  of  'he  PAC-ls  /uu  -silver    ixidt-  tvir - 
series.   (Author) 


ARE-     121N    ^    $1.  1^1 

Armour  Researcti  Foundation,   C'hicapn,   111. 
STl'DY   OF   THE    CAPABILITY    OF    ISOTOPIO  SO( '  K(  H 
OF    SECONDARY    RA[:)IAT10N,   by  I.   J.    Ezop.   i,)uarterlv 
rept.    no.    2,    1  June-  M  Aj^j  ^2,   on  Contract  A  !'(  I  1    1)    "i" - 
10  Sep  62.    I2p, 


H  W  -  -S  'hh  _    Si    fHi 

Hanford  Atomic  Products  Op«.T-iti"n,    Richlmd,    Wi>h 
THE   DEVELOPMENT  OF    HIE    HIO  PIPELINE 
PI.ITONIL'M  MONITOR,   bv  R     I")    Juries      \:i  interim 
summary  rept.   on  (!i,>ntr  ict  A  1(4^    1 )    li^d.     IHvt^s, 
2l)p.    i  refs 


l'CRL-l()244       SI.  10 

l^wrence  Radiation  I^b.      ''     of  ( "aiifornia     Rerkclev 
CYLINDRICAL  SPARK  CHAMBER    ARRAY    rSKI)   FOR 
T>1E   MEASLREMENT  OF    ANGLF.     RANCF,     AND 
POLARIZATION    IN    A   S  H 'DY   OF-    K'      p   ISTIR- 
ACTIONS,    by  F.    F.    Beall     W.    HoMev    indor-^T^.      Kept. 
)n  Clontract  W  -  "4<)> -t-ng  -  4s,      2^  Mav  (SJ     -^^\ 


I  CKL-lOZ^l       SI.  lO 

Lawrence  Radiation  Lab.  ,    L.    ,;t  C",alitor  nia,  Bt-r  lo.  lev . 
DIGITIZED  MEASLRLNG   PROJEC  FOR    FOR    IH  b. 
ANALYSIS  OF    SPARK -CM  \MBER    PFIO  K  KIKAPHS,    nv 
J.   C.    HcxJges,    D.   Kcetc.    antl  others.    Rept.    on  Con- 
tract W-740S-eng-4S.    2=«Miv^2.    "Sp. 

LCRL-^200(Rev.  )       S2>o 

Lawrence  Radiation  Lab,      L     of  raiiforniri    Rerkelev. 
A    PRELIMINARY    INVF.SnCAnoS    OF    'HiF    S\  s  FF-AI 
nME  SPREAD  FOR  SOME    H  PF:S   OF    Ml  LriPLKK 
PHOTOTL'BES.    bv  Yahia  El  Makini.     Rept.     m  Contra,  r 
W-'4()5-eng-4H.     Oct  bO.    22p.    4  rets. 


T1D-IS^()4       $6.60 

Rix^hestei   L'.      N.    Y. 
IHL   I'SE   OF    lONl/AHON   CHAMBERS    FOR   HEALTH 
PHYSICS  SLRVEY    OI-     THE   BNl.    Cliev  PROTON- 
sNNCHROTRON,     ivHulvitC.    W\H>dsun.     Master'n 

'■.fsi-.      1  ^^  s     ~'  y.    1  J  rets. 


LCRL-102H' 


S  i .  60 


Lawrence  Radiation  Lab..    L.   .)t  (:aiitot!ua.  Be:  Kt-lf-v. 
PRELIMINARY   OPERA  IING    EXPERIENCE  WIIH 
HOL'GH-POWELL    DEVICE   PRCX^RAMS,    bv  HowarJ 
S.   White.    Rept.   on  Contract  W-:'40^-Jii>j-4-^.    lijulv^2. 
2Dp.    1   ref. 


PPAD-455  ESI.  U) 

Princeton -PennHvlvania  Accelerator,   Princeton  [' 

N.   J. 
MAGNETIC  FIELD  SPARK   CHAMBERS,   bv  C.   K. 
O'Neill,  p.   V.   Murphy  and  others.    Rept.   on  C^ontract 
AT(:«)- 0-2137.    5  June  62.    lOp. 


Isotope  Separafion 


;  ID-  l^■^  U       S  ;  1.  iMi 

V  'oiuiTl.'n  I    I     .  ,     NcVV    Vel  K. 

sbJ'ARAIlCN    (  i[     ISOTOPES,    b\    A.    K.    Q]up:a,    M. 

Iccvariarubiii,    mJ  ottRi.s.     Annual  pi^igre.ss  lept.    c)n 
Cor.':  I.  •   A  I(  «t-iJ-^>-.     1   .Sep  hj.    I  =-4^.    c:U- l.=S-62- 


K  -l^Oh  $  ^    Nl 

<  >^ii<  RkI^'c  f;ast-«.-.  Diffusion  Plant,    lenn. 
(  iriLMl  .M    [••'.  O'A    DlSTRIBCnON    FOR    Mil  TICOM- 
PONFN'l    I.S<noPF    SFIPARAHON   IN   A    SINCH.E 
'.  A.st  AD1-,    b\   I     (•;     .Murphy.    Kept,    on  tiontract  W7405- 
c]\^-2f^      \~  Ja;:  ^J,     ^p.     \  ref.s 


'■ID-1^64i       S2.^o 

Viv  inn.ih  Kr."  r    Lab.,    Aiken,    S.    (". 
OOKKl  I  A  IION    OF-    ANISOTROPIC   GROWTH   OF 
CNR!  STKMNl  D  CKANU'M    WI  m   PREFERRED 
OKIF  VF  ATION    BV    T>IF-,  CROWD!  INDEX   CONCEPT,  bv 
F-.    f.    srurck'-n,    R.    O.    Lelevre,    and  W.    R.    Mc[>)neII. 
Kept,   on  Conn  ic-  AI'((r-2)-l.     16  Julv  62,    2.Sp.   *?  refs. 

Nuclear  Engineering  and  Power 


T[D-1S2,S6      $LS.OO 

Alco  F'l    ^:vk:s,    |[k  .  ,    .Vbencxtadv.    N.    V. 

:  F-:R.MINM  ION    ,s  L-\  ll  S    and  PR(.K:idX'RE.S   FOR 
OONIINI  A  TION  OF     .sM-1    TASK    XII   PLANT   RE- 
sF'ONSl-.    ^ND   SYSIl-.M    Pl-.RFORM  \NC  F    I  ES  I^S    A-700 

\Nn    ^--(11.    m    I.    A.    Kiriett  aiiJ   I-;.    F- .    PFielps.    Rept. 
on  coiuia^!  A  I(  i-i-  >,)-  \>t\    1  >  F-eb  ^2.    2Pp.    .\}' 
Note-398. 


ACNl'   ^  JU' 


Si  L  iK) 


^:iis-Cb,aimers  Mfg.    Co.       MiUaukee     Wis. 
bi   I  1     S(  ALF-:   CLOSCRF    TFIST,     bv  |     F,    Patterson,  S.P. 

vV:iuk      i;i,1  F-\    A.    F-ieinis.      Rept.    on  Contract 
V  !  '  M     1  I-  '-'■^-'.      Jo  Sep  ^2      1  --(\     >,   :efs. 


n.)- 14•^- 


S 1  ^ ,  fXl 


,^;'iei  u  an  .M.i^rime  And  F'oundr  \  (',o.  ,    Greenwich.  Conn. 
AMF-.S    LABORATORY    RFuSEARCH    REACTOR   AMES 

IC'W.-X,     Prelirninarv   ha/.ards  sumniarv   rept.   on  Con - 
':  i.  r  A  I  (  1  I     1  )-H>=>.     Mav  6(1,    2~Jp.    26   refs. 


TID-Ib^^'    $L60 

\oionne  National  Lab.,   Ill 
/rITICAL  STUDIFiS   WITH   ZPR-III 


NAA-SR-MEMO-7570      $1.  10 

Atomics  International,  Canoga  Park,  Calif. 
FOR  THE   ENRICO       INVESTIGATION  OF  THE  STRESS  AND  DEFLECTION 


^^'^'     r  .c-r   upAr-rnR  rORP  R    bvT    A     Dovle    and  BEHAVIOR  OF  SLOTTED  GRAPHITE  MODERATOR 
r.RNfl  FAST   REACn-OR  C^Rb  B.  by  T    A     l^Yle.  Lemcoe.  A.  L.  Sherwood.  [Rept.  on 

,.  u.  liess.   [Rept.  on  Contract  W31    lOQ-eng  38].  Contract  AT(ll-I)GEN-8].    16  July  62,    lOp. 

■  n<.'  ^^,    '  ^P-    *■  AC    nS2  I. 


-I:vl^>^ 


j'        $L60 


\-,;i>niK    National  Lab.  ,    111. 

^K   11  lll.l     DISMANTLING    E(^CIPMEM,    by  J.   P. 

-  M,  uuiH.    B.   Wjhrle.    [Rept.   on  Contract  W31-109- 

'■•-,^'.     lulv  6  2.    1  ip.     LAt>66Hi. 


TID  16-^-'^    SI 


M 


,\r>:^inne  NatuMial  I^b.  ,   111. 

Vu-CFI-\N1C.A1.   DEClv\DDtNG  OF  EBR   II   FUEL   ELE 
M'^NTS,  bv  I.   P.   Simon  and  J.   R.   White.   [Rept.  on 

v'tractWU    UW-eng  38].    July  62,   2l)p.   5  refs. 


l:)-l^"s  = 


S-^.  10 


b   .>4 


\-.:,in;K   National  1  ab.  ,    111. 
Nufts   (OR    RI-.AC:T0R    DVN,\M1CS  SE.MINAR,    by 
R.  P.    \n.k:sor,.    [Rept.   on  c:onti  act  W  51  -  109-eng- 38]. 
i^  luU  t^2,    Mp.    ^5  t'cts.    ('A('-66S4. 


;;d-icso.s      SC  i" 


\:connc  National  Lab.,    UL  ^d^c 

s-'DlFS  OF    IHE  DOPPLER   EFFECT  IN   LARGE 
'-^RWIIC-FL'ELED  FAST  REACTORS,  by 

.."li    H   nimel  and  M.   G.   Bhide.   [Rept.   on  Contract 

■A^l-lLN-c•ng-38].    Jul>  62.   4p.    2  refs. 


TlD-ro^2       S6.  60 


\:^:oi-!ie  National  l^b.  ,    UL 
^   SIVDY  OF    CHEMICAL   P01S(WS  FOR  NUCLEAR 
.F^C-TOR   CONTROU   by  Robert  Vincent  Batch    Tech- 

.:,..,  i;,en,o.   no.    15  .»!  Contract  W-31  -  109-eng-38. 
jane  M,    ^4p.     1"  lefs. 


'>\,\-Si<-MLMO-~-U5       S1.^0 

V'omics  International,   Canoga  Park,   Calif. 
o.i  FUSION    LENGTH   MKASUREMliN'T   IN   SGR 
;k.\PHIT1-..   bv  R.  W.  Campbell,   [Rept.  on  Contract 

\i(il-l)Cb:N-s].2^  Mav  62.    l^p.    8  refs. 


^\\-^  <-\1!  M')-'L 


S  2.  hO 


\:  .niK> International.   Canoga  Park,   Calif. 
b.bAr    TRANSFER    IN   ORGANIC-COCKLED   REACTORS, 
:s   I.    T     Shimazaki,   D.   A.   Huber.   andK.   L.   Adler. 
-.['■.    .11  Contia.i   AT(ll-l)-GEN-8.    29  June  62,   2bp. 


NAA-SR-MEMO-74.56       $2.60 

Atomics  International,  Canoga  Park,  Calif. 
PHYSICAL  ANALYSIS  OF  S4ER  FUEL  ELEMENTS,   by 
R.   G.   Matthews.     [Rept.  on  Contract  AT(ll-l)GEN-8]. 
11  June  62,   22p. 


NAA-SR-MEMO-7393      $1.60. 

Atomics  International,  Canoga  Park,  Calif. 
SOSUM    FRANSFER.    HELIUM  F^OW   CIRCUIT    by 
R.  J.  Walters.   [Rept.  on  Contract  AT(I1-I)G EN  »J. 
l.S  May  62,    Up. 

NAA-SR -MEMO- 7538       $1.10 

Atomics  International,  Canoga  Park,  Calif. 
UC  FUEL  FABRICATION  IN  EXISTING  FEM  EQUIP- 
MENT,   by  N.  Ketzlach.  [Rept.  on  Contract 
AT(ll-lXiEN-8].    6  July  62,   8p.    3  refs. 


NAA-SR -MEMO-7283   $2.60 

Atomics  International,  Canoga  Park,  Calif. 
YTTRIUM  AND  BERYLLIUM  END  PLUG  BONMNG, 
by  E.  L.   Reed.  [Rept.  on  Contract  AT(  11 -1)GEN- 8]. 
5  Apr  62,  25p.  5  refs. 


BMI-X-188       $1.10 

Battelle  Memorial  Inst.  ,  Columbus.  Ohio. 
DEVELOPMENT  OF   NIOBIUM-BASE   ALLOYS  FOR 
USE  IN   A  NUCLEAR  SUPERHEATER,    by  John  A. 
DeMastry  and  Arthur  A.   Bauer.     Quarterly  progress 
rept.  Oct-Dec  61,  on  Contract  W-7405-eng-92. 
I  Jan  62,   7p.   EURAEC-271. 


BMI-X-195      $1.10 

Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
DEVELOPMENT  OF  NIOBIUM  BASE   ALLOYS  FOR 
USE  IN  A  NUCLEAR  SUPERHEATER,   by  John  A. 
DeMastry  and  Arthur  A.  Bauer.   Quarterly  progress 
rept.  Jan-Mar  62,  on  Contract  W-7405-eng-92. 
1  Apr  62.   7p.    EURAEC-350. 


BMI-X-i0(X)3  $1.  10 

Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
DEVELOPMENT  OF   NIOBIUM -BASE  ALLOYS  FOR 
USE  IN  A  NUCLEAR  SUPERHEATER,  by  John  A. 
DeMastry  and  Arthur  A.  Bauer.    Quarterly  progress 
rept.  Apr-June  62,  on  Contract  W-7405-eng-92, 
1  July  62,  7p.   EURAEC-425. 


S-35 


rno-11103     $2.60 


BMl-X-10006      $2.60 

Battelle  Memorial  Inst.  ,   Columbus,  Ohio. 
DEVELOPMENT  OF   IKANIl'M   MONOMIHIDH.   bv 
Donald  L.   Keller,    (^rterly  progress  rept.    Apr- 
June  62,   on  Contract  W-^4US-eng-^2.     I  Julv  t?2.    2lp. 
ELRAEC-424. 


BMl-X-1000"    %^.H) 

Battelle  Memorial  Inst.  ,   Columbia,   C)hi(\ 
FISSION -PRODUCT    RELEASE   FROM   Fl'EL    ELEMKNT 
CLADDINGS,   by  Arthur  A.   fkiuer.    (^uant-rlv  progrt-sr, 
rept.   Apr-June  62,  on  Contract  W   ^4<)=i-L'ng -^2. 
1  July  62,   lip.   EL'RAEC   4J^. 


BVfl-X-UXX)«       %i.^v 

Battelle  Memorial  Inst.      Columbus     Ohio. 
A  STUDY   OF    ROTARY    SHAFT  SEALING  CUNChris 
FOR   PRESSURIZED-WATER    REACTCJR    MTLICA  HUN 
by  C.   M.    Allen,     (^iartfrlv  progress  rept.    .Apr  -  |uiie  (^  2 
on  Contract  W"40='-eng-'^2.      1  ]u;<.  ^2     I'^p,    J  rets. 
EL'RAEC-423. 


WAPD-PWR-TE    lis    SI.  H) 

Beetle  Atomic  Power  Lab.  .  Pittsburgh,  Pa, 
STEAM  GENERATOR  BLOWDOWN    RATH  (IVTHRNM 
INSPECTION).    Test  evaluation  [)LCS^-^^)2tiL    Hepc.     n; 
Contract  [AT(ll-l)   GEN- 14].    [WM!.   3p. 


CEND-122    $3.  6C1 

Combustion  Engineering,   In^.  ,   Windsor,   Cor,r.. 
THE  DEVELOPMENT   .^NO  TESTING  OF   THH   '.'Oj 
FUEL   ELEMENT  SYSTEM,    i^uarterlv  rept.   on  Cnntr-i.: 
AT(30-l)-2379  Mar  M,   Jt-classifieJ  >  Sep  ^2.    ^6p. 
NTO-Wll. 


CEND-l35(Vol.  VI)       S^.^^ 

Combustion  Engineering,    In^  .  ,   Wind^v>i,   L  .'lui. 
PL-  FINAL   DESIGN    REPORI.    Rep-,    t,  ( '.  .n'r  ^i. 's 
AT(10-l)-96:'  and  A  Id  l-:)-:'l^-.    '.i'Mi^'^^,    .:ip 
LH  refs.    IDO-lWiO. 


CEND-l35(Vol.    lVO(Suppi.)       $n.  ^u 

Combustion  Engineering,    Ini. .  ,   Windsoi.  Conn. 
PL   FINAL   DESIGN    REPOR  I  .    Rept.   on  Contracts 
AT(lO-l)-%:'  and  Aid  l-n- 1062.    lS|une^J,    '^4i. 
100-19030. 


NYO-l(X)9^       $2.60 

Dvnatech  C 'or  p.  .    Cambridge,    Mass. 
hVAl.LAIlCN   OF    AlIOMAriC   FLC^W    BALANCING 
DFVlCh    IN    B<.)II,1NC,   WATER    REACTORS,    by  R.   L. 
M    la.    i).    A.    (.'/all  and  otht-rs.    i^^uarierly  progress  rept. 

1    A..v:-.    ^     ■   '2.      >;•.  i\ii;tr  1.  •   A  K  ^(i- 1 )- J^O^.  Nov  hi.  27p 


TID- 170*^1       $2.  OU 

:  >\!'i.i'vH  rM 'or  p.  ,   C'ambridge,    Miss. 
t.Xl'hRlMr.N  1  Al      I  LSI    l.(X)P    FOR    i^CALM'Y 
'<i',Gl  1    VIK'N    M'PAKAirS,    bv  Nkk  A.    Radovcict.. 

..    -  >ir,  c:>.iur  a^  '   A  I(  kl-D-i^U".    (Vt62, 


HW-74422    $1.  10 


I 


J4p.    r<.-p 


i4  ). 


(k'-ieri!    \t'>ni:.    Oi  \        C^'ne  r  a  1  IXnan-.ics  Corp.  . 
Sin  Hiegn     Calif. 

DLscRipnoN  oi'  p[;acm  RtrrroM  htgr  critical 

ASSEMBLY    lOAlMNG   WIHI   CENTRAL    EXACT   RE- 
GION,    t'\    1.    H.    s.inipson       Rept.    on  Cont  r  act 
■\  r((i4-  <!■  U  4,      J^CKrhi      Pp.     <   refs. 


GA     U- i 


SJ,  ho 


Cf^-ncJi.  Ar.irv.;-    i  )i  v .      C<-neral  [)%  namics  ("orp.  , 

Sa-i  l')iegi '     ('  1  lit . 
nW-    F^RKlCAnON    -XN!)  IRRAOIAnON   TESHNGOF 
DISPERSION    nPh.    Bf<i-I'()j  Cl-RAMlC    Fl'FL   MATE- 
RIALS    h\   11.    1  .    l..:'nsiiii  and  F.    H.    I^ifftus.      Rept.  on 
C.Mirr  1.  '   A  1(04    <)    is^        l(!(Kth2      2^p.    ^refs. 

(Ic-ne:  i.  In-^r;   .nient  Corp        NevAark,    N.    I. 
;)[■  Vl-.l  OPMI-.N  I     n-CMNU.'LES    FOR    1X)WFR    PROIX'C- 

iioN  [-'KoNi  Mixi-.D  i-'issioN  PRonrci^,   hv  H.  J. 

LerTuui'-io. .      Phase  II  n. id   tern;  rept.     ni  Contract 
A  I'(  io- 1  )    >ii^       Jl   Ma\  6  2     lO^-p.    1"   refs. 

MW    hhsii4  (Rev.  )     5  1.  N  i 

Manford  Atomic  PnHlucts  Operation,    Richland,   Wash. 
CHEMICAL    I^ESCALING   OF    IdS  REACTOR   HIGH 
TANK   PlPINf",    bv  M.    [■  .    Jensen.    Rept.   on  Cmifract 
\T{A>    \)    1  ^S<l.    Jl  (  vt  ti),    1  Sp.    'J  refs. 

HW  -  ^  ioM        $L  ho 

Hanford  Atomic  Products  Operation,    Richland.    Wash. 
hNGIN[;FRING   REATEW.     PRTR    FUEL   FAILURE   DE- 
I'FCnoN    AND   LlX'AnON  SYSTEM   (FFDIi;).    b\  H.  K. 

Nelson       Rept.    on  Contract  AT(4s-l)-l3Sn.      1^  Mar  62, 

^(V-    12  refs. 


HW  ^■^^^^'^ 


10 


DLCS-SO0076  2      S4.bO 

H'lntord  Atomic  ['^■i\lucts  Operation,    Richland,    Wash. 
Duquesne  Light  Co.  ,   Shippingpt)rt,    Pa.  GRAIN    RLFINLMFNT    PROIX'C^En  BY    AN   AIPHA 

MONTHLY   OPERAHNG   REPORT.    Rept.    tot    JuU  h2  ,.n        pnAST:    ANNEAL  OF   BETA    PH^SE    HEAT  TREATED 

AND  WATER   QUENCHED  URANIUKL    [Rept.   on  Con- 
'r  ict  A  T(4,T- 1)1  V5()I      ^  J.in  55,   declassified      Sp. 


S    36 


Contract  AT(l  I- 1)-?^  2.    [H62]4Hp. 


Hanford  .Atomic  Products  Operation,   Richland,   Wash. 
LONGEVITY'    EFFECTS  OF   HIGH  TANK    DISCHARGE 
"[KE  PESCALING,   by  H.   F.  Jensen.    Rept,  on  Contract 
r:(4S-l)    1350,    26  luly  62,  4p. 


.V.-.sA-2h' 


S  V  60 


■^ar.Ii'id  Atomic  l't>>din.ts  Operation,    Richland,  Wash. 
.ysjCS  oil-    PLLIONILM    IN    THERMAL   REACTORS, 
w'aulF.   i;ast.     Rept.    on  Contract  AT(4.S- I)- 1  .J.SO. 


.A-64='^cKRcv.    3)       $1.6(J 

Hanford  Atomic  Products  Operation.    Richland.    Wash. 
XTST-IKRADIATION    FUEL   ELEMENT   EXAMINATION 

*r.^,    hs    1-    M.    FoLits.      Rept.   on  Contract 
»"I4^-1  )-l  ^^*i.      i  Mar  61 .    I2p. 


A--U^' 


$2.60 


-i-' ir  1   Xtomu    Products  O(x'ration,    Richland.  Wash. 

-  ACTION  AND  CLT.ANING  OF  NPR  WATER  AND 
■'U^M  PIPING  SYSTEMS  PRIOR  TO  OPER.ATION,  bv 
r:).  lUmard  and  E.   M.    Ktat/.     Rept.   on  Contract 

■  'U^-D-l.^^-ii,      HI  Jan  t2.    2.  p. 


■^'  :i    S4.  hO 

■-•ititatt  for-  Atomenergi,   Kjeller  (Norway). 

OTC'M    CXLCUl^TIONS  OF  THE  SPECTRAL  SHIFT 
-fACTOR  WITH  THE  SAVANNAH  FUEL  CHARGE,   by 

K 'walska,  K.   I,   Matsuoka,  and  N.   L.  Snidow. 
'.'.',  -2,  4^p, 


IDO-11103      $2.60 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
IRRADIATION  LOOP  STUDIES  OF  ORGANIC  REACTOR 
COOLANTS,  by  E.  A.  Mason  and  W,  N.  Bley,  Quarterly 
rept.   1  Oct-31  Dec  61,  on  Contract  AT(10-1)-1067. 
1  June  62,     26p.     3  refs.     MITNE-12. 


MlviPP- 110-3    $2.60 

Michigan  Memorial  Phoenix  Proj. ,  U.  of  Michigan, 

Ann  Arbor. 
EVALUATION  OF  SOLID  BORON  STAINLESS  STEEL 
SHIM-SAFETY  RODS  FOR  THE  FORD  NUCLEAR 
REACTOR,  by  C.  W.   Ricker,  W,   R.   Dunbar,  and 
J.  B.  Bullock.    Rept.  on  Contract  [AT(11 -1)- 38 5J. 
Dec  61,  29p.   10  refs. 


N\fl-~214       $2.60 

Nuclear  Metals,   Inc.  ,  Concord,  Mass. 
EVALUATION  OF   ZIRCALOY-CLAD  UNALLOYED 
URANIUM  OLTER  TUBES  NOS.    125,    126  AND   127,   by 
W.   J.    Richmond.     24  Aug  62,   30p.   2  refs. 


ORNL-TM-391    $2.60 

Oak  Ridge  National  Lab. ,  Term. 

THE  FUTURE   ROLE  OF   BREEDER   REACTORS  IN 
THE  NUCLEAR  POWER  INDUSTRY,  by  T.  W.  Kerlin. 
(Rept.  on  Contract  W7405-eng-26].    5  Sep  62,  28p. 
10  refs. 


•A-SA-2=''"s 


$4.60 


'.!ah*i  ! '.      Moscow. 

•'  ;  riPLP.  SELF   SHIEi-DLD  BURNABLE   TOISONS   FOR 
■.-..Vnm  CONTROL,   bv  Garrett  John  Busselman. 
'.'.jsifrs  tresis.     Rept.   on  Contract  AT(45- 1)- 1350. 


4^1 


XRL-^2v 


.-f; 


$1.  10 


'..awr<.n.e  Radiation  Lab..    L.   of  California.  Berkeley. 

-r.  NATURE  OF    BOILING  WATER    REACTOR 
-'-MABll.lTY,    bv  Joseph  A.  Fleck.    Jr.     Rept.   onContract 
*-"40=>-t  iig-4H.    16  Jan  61,   6p.    3  refs. 


M\;)-r   2500    1    SI 3,  ,50 

Martin  Marietta  Corp.  ,   Baltimore,   Md. 
*-HW  PRESS"RIZED  WATER   REACTOR  CODE,   by 
'•  M.  Olsjn,   Final  summary  rept.  on  Contract 

'"^(^1    1)24U,   June  62,    l'^2p.    26  refs. 


ORNL-TM-237    $1.  10 

Oak  Ridge  National  Lab.,  Tenn. 
OGRE-P2,    A   MONTE  CARLO  PROGRAM  FOR  COM- 
PirriNG  GAMMA -RAY   LEAKAGE  FROM  LAMINATED 
SLABS  WITH  A  DISTRIBUTED  SOURCE,  by  D.  K. 
Trubey,  S.  K.  Penny,  and  M.  B.   Emmett.    [Rept.  on 
Contract  W7405-eng-26]  10  Aug  62,  8p.  3  refs. 

ORNL-TM-351       $9.10 

Oak  Ridge  National  Lab   ,  Tenn 
ORR  OPERATIONS,   bvj.   A. Cox.    Rept.  for  Apr  61- 
Apr  62,   on  [Contract  W7 405- eng- 26].    16  Oct  62,   lOOp. 
16  refs. 


ORNL-TM-379    $2.60 

Oak  Ridge  National  Lab. ,  Tenn, 
TEMPERATURE  AND  REACTIVITY  COEFFICIENT   • 
AVERAQNG  IN  THE  MSRE,  by  B.  E.  Prince  and 
J.   R.    Engel,   [Rept.  on  Contract  W7405-eng-26]. 
15  Oct  62,  24p,  5  refs, 

ORNL-TM-292      $5.60 

Oak  Ridge  National  Lab. ,  Tenn, 
UNIT  OPERATIONS  SECTION  MONTHLY   PROGRESS 
REPORT,    Rept.  for  Apr  62  on  [Contract  W7405-eng-26]. 
[1962],    54p.    2L)  refs. 


S-M 


Tin- 16965       $3.60 


PB   162  445   $5.60 


ORNL-TM-34S       $2.  f>() 

Oak  Ridge  National  [.ah.      Tenn. 
ZORCH,    AN   IBM   ^(WO   PKCX^RAM    FOR    Hll     ASAI 
YSIS  OF   SlMl'LATHl)  .MSRK    POWbiK    IKANSI  [■  VIN 

WITH  A  siMPi.iFiKi:)  SF\\cK-[iE;p[:NnF:s  r  Kisfn*  s 

VKjnEL.    bv  C.    W.    Sfsror       ]■        ,'Hcpt       >•,  ('.^n'ri^r 

M\ir-14S       S^.tx) 

Plasma  Physics  I   ih,  ,    Prm^'.'.T  ''.,    \.  '. 

KOC'R    LEC'rL'RE.S  t)N    fi  SK)N    POWhR,  h\   ■<...'*■:•  C. 

Mills.    Rept.   onConttii.'  A  !(  Vj- l)- l  J  Js.  j;   s_-vi  ^^, 
hOp.    IH  rc-fs. 


PRDC  TR    5""    Sl.ft)  , 

Power  Reactor  IV-vflcpriK-nt  ('<'.,    Detr-'it,    Mi^  \, 
MONTHLY    TECHNICAL    KtiPORI.    R-pc.    f'.rM.ir^J, 
on  Contract  AT(  11    1)   4"'^.     Jl)  A  .;;  ^:.    Jtip. 


T\[^  l^^^2 


1(1 


A:  ^vmne  Natural  Lab.,    HI. 
(J,:)    RLACnONS  ON    NLCLHl    NLAH    N  -  28,   by 
I.    H.    Bra;  :  ir.j.  R.    /.(.■ulr.iaii.    [Rc-pt.    on  C'A)ntract 


'A  -.1     [x^ 


Tin  1^6^"  $1.  10 


.:.c  fi2,    Sp.     •*  rct\.    LAC-6522. 


Ar^jM'inc  Nati.in.il  l^ib.  ,    111. 
SI\(,Lf;    Nt'l'-IRON    IRANSF-KR    REACTIONS  Of-"  Co59_ 
t'\   A.    VL    1   riednviri.  IR^'pt.    <>n(\i[Uidct  W3l     UW-eng-3S] 

^  sc-p  '-J,    ^p.    1    rt_'t.    'I'AC    hS)". 


TID-I6'i65      $3.60 


I 


HS[.-t^2i 


Sl.^0 


Rr:xilcha\tn  Nation. il  Lab.,    Lpton,    N.    V. 
K        ;^    IMlKALllONN   A  I     2.  24  F^a    c  II:  PROFXTTION 

PK(tPF  Kills,    h-.   1.    (Vi'i!i/.i.    \'.    Br  is^nn  and  iHhcrs. 

r   |al>  ^2,    1  ^p.      4  r     I-. 


L'NC-Mt-mo-Sd.N       $2.  hi) 

NN'(  '   -■'2'<~     S^.  N) 
Lnited  NuL  lear   tk)rp.      Whitt.-  F'lains     N     '^ 
PRELIMINARY   STLDY    OF-    FXmF-R    l-..X(l   KSIu\s    [UK  (  ari^^-^ic  Inst     ■.fKvr...   PittHKiri^h.   Pa. 

POTE.NTIALLY    LNS  FABLl,    KEACroK.S.     r-v   L.    Wills.  MKASl   REMENT   OE    IHI-:    RATE   OF   THE    REDACTION 

Rept.   on  Contract  AFOn-l  )   2s  (2       U)  Sep  ^2     24p.  p-    ^T2_pl2.   y^    bv  Eui^ene  J.    R.    Maier.    Rept.  on 

1^  refs.  ContrA't  AK^i    1)    ^■-2.    Ma\  ^2,    ilXip.    :r  reft;. 

WCAP-l^'i3        S4.M) 

West  1  nghouse  F-; let  rru   Cmt       Pr'-.b..:^":     Pi 
OPERATING    EXPERIF-NCI      NNI^    \C  11 VM  1 LS    1-uK    IliL        ^  ari;ci;i      In,-,'.    ..I    Ux  b..  ,    Pittsburgh.    Pa. 
CKX    F-KCUITY      ^^\  1^     M  .n!ci    n  '  W      !.    1:    h.     Annual       M  CI  F.ON    ^NII-MCIEON    ANNIHIL,ATIONS   INTO 


rept.    ls»6L      2^  Jan  ^2     4 1;-. 


CVNA-U. 


S^.  ^H 


Westinghouse  p;ie«.tru    C'       Pit's:  (.r^\     Pi. 
RABBIT  CAPSLLE    I  R  R  >i:  M  A  !  K  )\    I'f        (7     by  Robert 
N.    Duman.      Rept.     >ri  (>  .nt:  a.  t   A  I(  ^' '- 1  )    22S4. 
June  62,    l2()p.    32  tffs 


NnA-2n2-2       S'.isn 

(I   nited  .Nuclear  i  Ciir  p        vS  •  ; '-  t'.,i  1  ;-      \.    Y. 
A   Sn'DY    OF    WF-n    STEAM    AS     \    KiMTOR   COOL- 
ANT.    (JuarterU    rept      'i.  >      1      1  (K  •     <  1    ;  Vv    -■^■'      uiCx^n- 
'ract  AT(3<)- l)-2.i(i.L     ill  Jan  bU.   b2p.    lb:e!.s. 
El  RAEC-liM). 


:'Ai     t'\><!lCl   b    I  INAl     SIAIES,    bv  Nicholas  J. 
>< 'pn,,  '.  K  t..     ;>^•  >ial  tb.esi.s.     Kept.    viri  Cimtract 
\  :(  i<i- .)-■>■' 2.    k.f,L-  ^2.    ^^\    2-:rt-. 


UCRL-lU222(Kev.  )       SI. Mi 
I..(vwre!u  .■  R.iJiarion  l^ib.      1.   of  Caiitoi  ma .   Bt'i  keley, 

f-.i.Asric  K     p  scArri-;RiNG  bf-;tween  "oo  and 

14<i»'\UA'   .      :a   [■:.    F".    Beali     W.    Hollev  and  others. 

Kept       .1;  t  ■>)nt:  K  :   W    "4n^    eng-4s.      l^Aug^2,    l3p. 
^   let-. 


I   V  ■  K  1   -  ^  -  ^  ) 


S5.  60 


Nuclear  Reactions 


1    ivvreiiv-  KaJi.iti.in  1  .ib.  ,    ['.   ol  (;aliIoi  nia,  Berkeley. 
K1NFA1,\I  ICS   \Nn   DISPERSION    RELAIIONS   FOR 
t,b.NF-.KAl     PR(iinClK)N    PK(  K.:F-:.SS1-:.S,    bv  Martin 
K  I  ■•;/.- ^  tiiija: 
2  1     :   ''  1,    ^-^p.    17  refs. 


K'.pt.    ^>n  Ctintra^t  W-~40:)-eng-4S. 


UCRL-6S06-T      $1,10 

rin-iis^4s     Si.  10 

i..iv.-enve  K.iJ.uuion  Lab..    I',   i  if  ( 'a  lifornia .    Livermore 
Argonne  National  [  ab.  .    111.  (p      ;)    Kl  AC  llONS    IN    MIRROR   NLCLl-'.l    AND  THE 

(d.  He^)  REACT'lONS   OE    F^^   XNP    W -' .    b\   B.    Zeldman   '   N'  (I   i  AR     I'Ad    K  1;  )\     F-OKCb.,     b\   Stewart  H.    Bloom 

and  T.    H.    Braid.    'Kep'.    .m  C  m':  ,k  ■  W  ,1  -  |   |•^-•..'n2- }*<  1.  i:k;  S.  >i  t-iui  K     C  ;;e:ulenning.      [Kept,    on  Contract 


June  6  2,    Sp.    1    :  e! . 


'A     4<  J 


V^isconsin  L.  .    Madison. 
P-M  fRlZAllON   IN  STRIPPING  REACTIONS,    by 
V  Haebeih.     (1^2)  3lp.   S^  refs. 


1^  ;.^L   b'  ^3"    S  1.  6*1 

'^v^rence  Radiation  Lab,,  U.  of  California,  Berkeley, 
•-it  REACTION  K*  +  P    'K'  +  N*  -^i^q    by  W.  Chinowsky, 
.  C-ilJbaber  and  others.    Rept.   onContract   W-7405- 


Radioactivity 


-■M- [^^^^l 


S  i.  60 


■:.i:M?.'nNL    Randall  Lab.   of  Physics,    L'.   ofMichigan, 

\:s.  Arlxu  . 
-rvCAM.MA   niREt:ijONAL   CORRELATION 
V:-.\SIKE.MEN  I    IN    As~^,    b\  H.    J.    Eischbeck  and 
.    vV     Nevi,s,)nK,    li  .    Kept,    on  ("oni  i  act  .\  r(  1 1  -  1)- 1 1  1  2. 

.-■''  1]  i^p.    26  I  el ^. 


-,.ihs»s4       S2.  b<) 

•M;ti>on\L    Randall  Lab.   of  Phvsics,   L.  ofMichigan, 

\n:-  .\i  Ixii  . 

;.^  AN    Hi     Se'^l"^  AND  Se^^l.    b\  K.    E.   Sund  and 
.'    :.  Wiedenlx-ck.    Rept.   onContract    A  HI  l-l)"  1 1 1  2. 
.-''xi]  2lp.    14  I  els. 


.•u--J^..54(Vol.    Ill)  (Ext.  )       $2.60 

,.ir:iont  Gc-ok^gKal  Offset  vatoi  \ ,   Columbia  L'.  , 

■=.>ade-     N.   >■  , 

'MiSTU  NL^d   ASSAY    OF    VARIOL'S    ENVIRONMEN- 
'\L  .MAFl-KIAUS.     Sr"^^^  IN   CERTAIN   DIETS   IN 
viTH   AMERICA   AND  SOITHEAST   ASIA    19,sg-60.   by 
-    ^,  Hirshman  and  A.    R.   Schulert.     Rept.   onContract 

»'(in-l)-l6S6].      [Oct6lj30p.   6  lefs. 


S-38 


-^^U(Vol.   I)       S22.  2=^ 


.jni.mt  C<u)k>gical  Observatory.   Columbia  V.  . 

r:i.;sades     N.   ^' . 

"HO\nrM-^0  IN   MAN   ANl^  HIS   ENVIRONMENT. 
•   :  I  ME   1:   SIT^IMARY,    by  J.   I^urence  Kulp  and 
■'•-ji   K.  Schulert.     Rept.  on  Contract  AT(30- 1)1656. 
■'j^  bl.    r2p.    142  refs. 


■l^^^l       SI.  60 


Michigan  I'.,    Ann  Arbor. 

iARIZAFlON   CORRELATIONS  FOLLOWING  THE 
t^-CAY  OF   Ge~~,   bv  M.   B.  Martin  and  M.   L. 
*icdenbeck.    Rept.   on  Contract  AT(  1 1  - 1)- 1 1 1  2.    (1961] 
■^-   1  1   rets. 


PB   162  445   $5.60 

Naval  Radiological  Defense  Lab. ,  San  Francisco, 
CaUf. 
STONEMAN  II  TEST  OF   RECLAMATION  PERFORM- 
ANCE.   VOLUME  I:  THE  PRODUCTION,  DISPERSAL 
AND  MEASUREMENT  OF   SYNTHETIC  FALLOUT 
MATERIAL,  by  W.  B.  Lane  and  J.  D.  Sartor.  6  June  60, 
57p.  9  refs.   Research  and  developnient  technical  rept. 
USNRDL-TR-334;  AD-248  068. 

DESCRIPTORS:    ♦Radioactive  fall-out,  'Radioactive 
isotop2s.  Lanthanum;  Production,  Distribution,  Measure- 
ment, Tests,  Radioactive  mean  life,  ♦Soils  •Contamin- 
ation, Gamma  emission.  Simulation,  Monitors. 

A  field  test  was  conducted  in  the  fall  of  1958  wherein 
multicurie  amounts  of  radioisotopes  were  used  to  prepare 
ton  quantities  of  synthetic  fallout  for  the  evaluation  of 
land  reclamation  procedures.   The  Drocessing  of  the 
radioisotope  La^^,  the  procedures  for  radio-tagging 
clay  soil,  and  the  measuring  of  gamma  radiation  from 
large  contaminated  areas  are  described.   The  factor  for 
converting  gamma  radiation  measurements  to  equivalent 
weights  of  soil  was  determined  so  that  decontamination 
effectiveness  could  be  expressed  in  mass  units.   (Author) 

NEVlS-llO       $1.10 

Nevis  Cyclotron  Lab.  ,  Columbia  U.  ,  Irvington-on- 

Hudson,  N.  Y. 
COMPARISON  OF  n,  r,    AND  f '  DECAYS,  by  D.  Berley, 
D.  Colley,  and  J.  Schultz.     Rept.  on  Contract 
AT(30-l)-1932.    Oct  62,  7p.  4  refs.  R-343;  CU-216. 


Waste  Disposal 


HW-SA-2739      $1,60 

Hanford  Atcwnic  Products  Operation,  Richland,  Wash. 
ANALOG  SIMULATION  OF  HANFORD  GROUND 
WATER  FLOW,  by  R.  W.  Nelson  and  W.  A.  Haney. 
Rept,  on  Contract  AT(45- 1)- 1350,    15  Aug  62,   15p. 
10  refs. 


HW-SA-2726   $1.60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
COATING  WASTE  MEASUREMENT,  by  W.  H.  Johnson, 
R.  A.  Schneider,  and  W.  H.  Zimmer.  Rept.  on 
Contract  AT(45-1)- 1350.    10  Sep  62,   13p.  3  refs. 


HW-SA-2744      $2,60 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
LABORATORY,  PILOT  AND  FIELD  SCALE  STUDIES 
OF   FISSION  PRODUCT  MIGRATION  RATES  IN  SOIL, 
by  J.  L.  Nelson,  W.  A.  Haney  and  others,    Rept,  on 
Contract  AT(45- 1)- 1350.  5  Sep  62,   23p.   I6  refs. 


S-39 


HW-74371       $1   60 

Hanford  Atomic  Products  Operation.   Richland,   Wish 
IJ>lBORATORY   STLDIES  on   IN-TANK   ClONCHN'IHA 
TION  OF   COATING   REMOVAL   WASTE,    hv 
J     E     Mendel.    Preliminary  rept.  on  tlontract 
AT(45-1)-1350.    6  Aug  62,    2lp.   4  rt-fs 


HW^SOSl     SI.  M) 

Hanford  Atomic  Products  Operation,    Ricr-.land,   Wasi 
PUREX  PLANT  TEST  OF   THE  CESIL^M   NICKHL 
FERROCYANIDE  PR0C:ESS.  by  S,   J.   Beard  and 
W.   C.   Schnudt.     Rept.   on  Contract  AT(4S    1)  - 135(). 
25  Sep  62,   8p.    ^  refs. 


ORNL-TM-376    $7.60 

Oak  Ridge  National  Lab. ,  Tenn. 
WASTE  TREATMENT  AND  DISPOSAL,   bv  H.    E.  Blanco 
and  E.  C.  Struxness.    Progress  rept.   Apr-Mav  62,  on 
[Contract  W7405-eng-26l.    S  Nov  62,   "2p.    21  refs. 


PB  181  4S4       $2.25 

Nation-il  Hurcdu  ot  Standards,   Boulder,   Colo. 
AN    A  I  LAS  1)1-    WHISTLERS   AND   \l^l    EMISSIONS.  A 
sCKVl-V   C)i     VLF-    SP1;CI-RA    EROM   BOl'LDER, 
COI.ORAIXJ,    tn  n.    L.  Jom>,    K.    M.   Galkt  and  others. 

I  in  ^s    llii^i.      ^  r-t--.      Itxhnical  nott   no.    166. 

DESCRlPIOKs:  •Whi^tlrr-,.    EU-ctromagnrtic  wavvs, 
V'  rv  low  frf<,aencv,    R  adiof  rttjui  nc  v  spectroscopy, 
1  ijihtnin^,    Maiinetic  tield>,    Ndise  (Radio). 

Niturillv  iv^arrin^  \'Lf-^  noises  are  classified  and 
^pec  I  i>)ii  ains  illustrating  each  class  are  presented.  The 
rep«irt  i-.  divided  mr.i  --ix  >tctiunr^.      ITie  first  section 
ci)n->istN  .it  thi    -^s -^trtiiatic  clas-.ification  of  VLI-"  rK)ise8. 
sainpl--^    it  Ahi^tl-  [^  and  \'[.\-  emissions  are  shovmi  in 
The  -second.   i:id  !hir.;  -^tcrion-^,    re-.pectivtl v.      I"he  next 
•>t.c'Mn  ^U'  ■>  '.  xarnpK  s  of  interactions  between  these  two 
V  la-.-,e-..     V'.thin  twc  consists  of  some  exceptionally 
ac'ivf  neruKJs  during  magnetic  disturbances.     The  last 
section  1-,  a  svnuptic  survey  tor  the  four  months,  March 
'hrough  June,    I'^s''.     A  spectrogram  is  given  for  every 
observation  peri'Kd  containing  any  VLE  activity.  (Author) 


PHYSICS 


PB  162  552       $1.60 

Metals  Research  Lab. ,   Brown  L'.  ,    Providence,    R.    I. 
ATTENUATION   .\ND  VELOCIT\'   MEASLREMENTS  IN 
ion  STEEL   AS  A   FUNCTION   OE   DEFORMAIIUN 
AND  HEAT  TREATMENT,   bv  Akira  Hikata  and 
Robn  Truell.     Rept.  on  Contract-,  DA  1^-U2(i-C)KIV  2-^s 
and  DA  l9-020-s01 -ORIV  ^^84.     Jan  -.h.    i  \p.    Kept. 
WAL  143/14-51,  AD-162  488. 

DESCRIPTORS:  'Steel,    Wave  transmission.    •Cltra-^onic 
radiation.    Attenuation,    [Xfor/nation.   \icdi  t-  atnu  nr, 
Internal  friction. 

Ultrasonic  attenuation  measurements  Acre  madi,'   v       md 
8  mc/sec  in  1013  steel  specimens  bting  deformed  under 
loading.     For  a  steel  specimen  heat  treated  at  600"  C  in 
air  for  I  hr,   the  attenuation  first  increased  as  strain 
was  increased  to  a  value  of  about  0.  07-r,  and  then  de- 
creased,   until  at  about  0.  W,  strain  the  att'^nuarion  /.li- 
nearly the  same  as  was  observed  before  deformation 
began.     Between  U.  ^  and  1.  s-^'  strain,   both  load  and 
attenuation  were  independent  of  strain.     Between  ab«iu; 
1.7  and  1.8%  strain,   attenuation  decreased  from  o.  P=^ 
db    u.  sec  to  0.  172  db    M  ^ec  which  was  accompanied  hv 
a  l,>ad  decrease  of  about  3tX)  pounds  and  a  slight  in 
crease  tn  strain.     As  the  specimen  was  unloaded,   the 
attenuation  Increased  to  a  value  about  the  same  as  ^hat 
observed  at  0.07'?,  strain.     The  experiment  was  repeated 
with  specimens  of  the  same  101  '>  steel  heat  treated  (1) 
at  700"  C  for  3  hr,   and  (2)  at  870"  C  for  1  hr  before 
deformation.     Similar  load-strain  behaviors  were  quite 
different.     With  the  700"  C-3  hr  specimen,   the  initial  in- 
crease in  attenuation  reached  a  maximum  at  t).  U3% 
strain.     This  was  followed  by  a  decrease  of  0.04 
db    M  sec  between  0.03  and  6.  3%  strain  with  a  slight  in- 
crease between  0.  3  and  [.''^~  strain  and  a  further  in- 
crease during  unloading.     In  the  case  of  the  8^0    C-1  hr 
specimen,   the  attenuation  decrease  from  a  peak  at  zero 
strain  to  a  minimum  at  0.  W  strain.     In  each  case  ^he 
minimum  attenuation  during  deformation  ocxurted  at 
the  same  strain  as  the  yield  point. 


NASA  N62- 16347       $1.60 
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m  l^2  4  2" 


(Ml 


S,iv\  t-:ie^rr  inics  L.ih   ,  San  I'hego,  Calif. 
SONAR    SnnihS   Ol-    IHE    deep  SC\rTERING 
l,-\yi:R    IN    niK    north   PACIEIC,    K   W.   E.   Batzler 

ind  1-.     0     We.-,tertieKl      SJ.inS^,    J4p      i()  refs. 
Ke;x      U4    AD-SO^). 

;  )i:S<"RirroRS     'Picific  CVean,    *l'nderw;iter  sound, 
^catter;rlg,    'rnderwater  loiinO  tr  ansmission.   Sonar, 
Sonar  equipment,    Echo  ranging,    Diurnal  variations, 
Plankton,    Abundance. 

1  he  structure  and  drirnal  variation  of  the  deep  soatter- 
mii  laver  in  the  North  Pacific  were  d.etermined  frtxn 
quantitative  -.cattering  data  obtained  during  a  24-hr 
station  m  tt;e  Queen  C'harlotte  islands  area  and  a  24-hr 
station  near   Adak  island      Analvsis  and  ct)mparisi>n  of 
the  data  with  -miliar  data  obtained  near  Guadalupe  Is- 
land indicated  that  (1)  the  peak  magnitude  of  the  vitlume 
scatterin,!  m  the  North  Pacific  was  roughiv  the  same  as 
that  in  the  Cilifornia  ctustal  areas,  (2)  peak  values  of 
the  scattering  coe-fficient  for  the  main  layer  were  such 
that  about  one  millionth  of  the  transmitted  sound  energy 
A  IS  lost  peT  vard  travel  of  the  sound  wave,  (3)  the  ob- 
served di'urnal  vertical  movement  of  the  main  scatter- 
ing laver  in  the  North  Pacific  was  less  than  2(X)  yd,  38 
compiired  with  a  movement  of  approximately  500  vd  in 
the  Cua.LilLjpx-   irea.  the  maximum  observed  rates  of  as- 
cent and  descent  were  2  ft  per  min  and  1  ft  per  min  for 
the  Oueen  CharKtte  and  .Xdak  areas,   respectively,  as 
compared  with  8  ft  per  min  for  the  Guadalupe  area;  (4) 

2  deep  scattering  layers  which  did  not  appear  to  partlci 
pute  m  the  diurnal  vertical  movement  were  observed  to 
tx-  common  to  all  <  areas,  one  was  at  a  depth  of  about 
45()  vd,  while  the  cxher  was  at  about  750  yd;  and  (5)  the 
presence  of  a  main  scattering  layer  in  a  wide  region  of 
isothermal  water  in  the  Adak  Island  area  precludes  the 
possibility  of  the  scattering  there  being  due  to  thermal 
discontinuities  in  the  water. 


Radioscience  Lab.  ,   Stanford  U.  ,  Calif. 
THE  VLF   ADMITTANCE  OF   A   DIPOLE   IN  THE 
LOWER   IONOSPHERE,   by  R     F.  Mlodnosky  and 
Q    K.  GarrieXt.    Rept.  on  Grants  NsG-174-6l  and 

v.,G-^()-6()     [19621  16p.    13  refs. 


Electricity  and  Magnetism 


:i;m-21S       S4.60 


rase  Inst,   of  Tech.  .   Cleveland,   Ohio. 
^FFFCT  OF   LATTICE   VIBRATIONS  ON  SPIN -SPIN 
"relaxation  times   in  SOME   PARAMAGNETIC   MA 
THRIAUS,    bv  iy)nald  Wright.     Master's  thesis.     Tech- 
i:.al  rept.    no.    2(1.   on  Contract  AT(1 1  - 1)-623.     June  62. 
4^.    24  I  els. 
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[KiridaL.,   Gainesville. 

HI    TIME   LAGS  OF    ELECTRICAL  BREAKDOWN    IN 
:Ht  MAGNEllC   FIELD,   by  S.   T.   Nolan,   H.  W.   Ken- 
jall,  and  J.  W.   Flowers.   Teclinical  rept.   no.   5  on  Con- 
•rac't  AT(40-1)-2:"S3.     20  Aug  62.    81p.    18  refs. 


.NASA  N63- 10369       $0.75  ' 

GtxJdard  Space  Flight  Center.  National  Aeronautics 
ind  Space  .\dministration,   Greenbelt,   Md. 
nit  MAGNETIC   FIEIJ)  OF    A   MODEL   RADIATION 
^EIT  Nl'MERICALLY   COMPLTED,   by  Syun-Ichi 
4,lca:,ofu  (r.   (Vt  Alaska),  Joseph  C.  Cain,  and  Sydney 
■h.ipm.in  (L     of  Alaska)     Nov  62,    22p.    18  refs. 
•v.hnual  note  n-1447 
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iVKidard  Space  I-Tight  Center,   National  Aeronautics 
and  Space  Administration,   Greenbelt,   Md. 
MEASI'REMENTS  OF   THE  GEOMAGNETIC  FIELD 
BY  THE  VANGUARD  III  S.^TELLITE,  by  Joseph  C Cain, 
:var,  R.   Shapiro  and  others.    Oct  62,    152p.   25  refs. 
recr.mcal  note  D    1418. 
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Michigan  State  U. ,   East  Lansing, 
MISTIC  PR(X}RAM  FOR  COMPUTATION  OF  THE 
MAGNETIC  FIELD  OF  A  CIRCULAR  CURRENT,  by 
B.  T.  Smith.    Master's  thesis.    Rept.  on  Contract 
AT(ll-I)-872.    Nov  60,  36p,  5  refs. 
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no- 1 6686      $3.60 

Argonne  National  Lab. ,  111. 
FAR  INFRARED  SPECTRA  OF  PHOSPHORUS  COM- 
POUNDS, by  John  R.  Ferraro.  [Rept.  on 
Contract  W31-109-eng-38].    May  62,   33p.    17  refs. 


TID- 16851       $1.60 

Emory  U. ,  Atlanta,  Ga. 
INFRARED  DETERMINATION  OF  CHLORATE  IN  THE 
PRESENCE  OF  OTHER  OXYHALOGEN  ANIONS,  by 
Michael  W.  Miller,   Robert  H.  Philp,  Jr. ,  and 
A.   L.  Underwood.    [1961].    Up.    9  refs. 


TID- 16670      $3.60 

Mellon  Inst,  [of  Industrial  Research]  Pittsburgh,  Pa. 
VIBRATIONAL  SPECTRA  OF  SOME  MCI5  MOLE- 
CULES: SbCls.  PCI5.    TaCls  AND  NbCls.  by  Gerald  L. 
Carlson.    Rept.  on  Contract  AT(30-1)-1993.  19  Sep  62, 
35p.    36  refs. 


TID-16671       $1.60 

Mellon  Inst,  [of  Industrial  Research]  Pittsburgh.  Pa. 
THE  VIBRATIONAL  SPECTRUM  OF   Si(NCS)4.  by 
Gerald.  L.  Carlson.    Rept.  on  Contract  AT(30--l)-i993. 
19  Sep  62,    17p.    10  refs. 


TID- 15707    $6.60 

Vanderbilt  U. ,  Nashville,  Tenn. 
AN  ANALYSIS  OF  THE  INFRARED  SPECTRA  OF  CF, 
COCl  AND  CF3  COBr,  by  Robert  James  Lovell, 
Master's  thesis.  30  Mar  53,  63p.  27  refs. 


l.awiLiue  Radiation  l^b.  .    I',   of  California,    Livermore 
A  \hrTR()N    DIFFRACTION   STL'DY   OF   NiS.    by 
i-'sept;   r.   Sparks  and  Ted  Komoto.     Rept.   on  Contract 
■48.     22  O^t  62,    8p.    8  refs. 
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Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration. 
SXTERIMENTTAL  INVESTIGATION  OF   A   90°FLAT- 
PL.\TE  MAGNETIC  TRIODE  FOR   DIRECT  ENERGY 
CONVERSION,   by  Richard  R.  Cullom.    Nov  62,    14p. 
5  refs.  Technical  note  D- 1532. 


TlD-15745     $3.60 

Vanderbilt  U. ,  Nashville,  Tenn. 
THE  INFRARED  SPECTRUM  OF  THIONYL  BROMIDE. 
by  Gareth  Eugene  Guest.    Master's  thesis.  Aug  56,  36p. 
14  refs. 
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Western  Reserve  U. ,  Cleveland,  Ohio. 
MOLECULAR  STRUCTURES  AND  THERMODYNAMIC 
PROPERTIES  OF  FLUORINE  CONTAINING  GASES,  by 
E.  L.  Pace.    Technical  progress  rept.   1  Apr  61- 
31  Mar  62,  on  Contract  AT(30-l)-824.    4p.  8  refs. 
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DESCRIPTORS:  •High  temperature  research,  Refrac- 
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[Institute  of  Science  and   Ie».h.  J  I  .    ot  Mii.  ni^jci, 

Ann  Arbor. 
WORKING  GRCXP  ON    INFRARE[)  BAC:KC,KC)(  n:)S. 
PART  ONE:  AIMS,   C;()NCLL'S10NS,    \M)   KhC'OMM  f;N- 
DATIONS  ON  BACKGKCHND   INFORM  A  TION.    -J.    hv 
R.   Clark  Jones.    Ri-pt.   un  ilontrai.  r  Soni  -  i  J24<  1  J). 
28  May  S6  rev.    IS  M.ir   '>",    pub.    Juiv    ^^.    J^x  ia>3itied. 
IHp.    2  refs.    Rept.    m-.    2i><^-^-S;    M)-ir^^. 

DESCRIPTORS:  •liilrdrrd  i  .L'scar.  h,    •Irili  ai  l-U  Jcux  tui - 
Interference,    •Thermal  carger?,.    IViei.  n.ir.. 
Identification 

Significant  IR  backgr.iuniJ  pi.irncn!-!  act-    .--roJicv;  (a 
background  is  considered  U)  tx.-  am  Ji^'i  itiuiha:  ,  t  :  ;i- 
diance  that  is  capable  ot  inter  fcriiig  i^ith  :he  .k-'ci.  tioi 
or  idenrtfication  of  a  rarget)  arul  the  ^>.icmi!K    tw-i- 
of  IR  backgrounds  l^  suiiimai  i/ed.     Iht-'  t.>lU>v*in,i  ^^iti- 
claaion«  and  returnniendari.jn.-^  .n  c  ri-.a.u-       T/.l    !i.■^-^L  i;,.- 

nation  uf  background  reports  is  as  ^CKxi  as  rhar  for 
other  classified  tields.     Future  ^ontrac"^  tiT  the  '.or.- 
struction  ot  IR  equipment  -^hmulJ  pr.ividc-  t.  r  necessary 
background  studies.    Mard>*arc  cortia^'s  shouLi  re- 
quire background  mlormatiDn  t^^  t>e  :epv)rtcd  -.t-par  atciv 
(in  terms  that  are  not  spctitKjllv  [!,'lared  '»■  'he  pr  )^x:- 
ties  ot  the  measuring  devue.     ITie  previa:  at  Km  ot  thenc 
reports  should  nut  be  restricted  by  miUrai'.   ?>pet.itK.i- 
tions  which  pertain  to  the  rep<.>rts  on  miluarv  har  Ua: 
Support  should  be  given  to  such  information  atKl  -jii- 
marizing  agencies  as  AS  FIA  and  IRIA  t'v  pia^ing  :her; 
on  the  distribution  list  for  all  reportf^.     Kadia':,ii'    in^ 
spectrum  measurements  arc  in  a  geneiaii*.    ,^'_t^i  lorm 
but  the  amount  and  applK  abilitv  ot  spatial  .li>':  ibution 
information  are  inadequate.     A  pro|ect  for  preparing 
handbooks  on  backgr^)und  information  i.-.  r  et.  omm-.ndek;. 
Annual  symposia  on  backgrounds  jihouK!  tx    t-.ell.    Back- 
ground information  is  urgentU  needed  ar  ahiru«.k-.  ;v.-ar 
and  above  40,0(X)  ft.    Spatial  distribution  informar,,>n  i-. 
needed  that  achieves  a  resolution  element  appr   .ai  r;ink: 
0.  I  milliradian  square.    F-urther  Jevelopm.i-n'  .<{  in- 
struments IS  neede'd  tor  high-altitude  and  fugii-i  esolu- 
ticxi  work. 
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[institute  of  Science  and  Tech.  ,    I',   of  Michuan, 

Ann  Arbor]. 
THE   WORKING  GROLP  UN   INFRARED  BACKGKUNDS 
PART  II:   CONCEFrS  AND  LM  FS  FOR    ITIF  PRFSHN 
TATION  OF    INFRARED  BACKGROL'ND  INFCJR.MA  HON. 
Rept.  on  Contract  Nonr- 1224(12).    Nov  56,    21p.    Kept. 
no.   2389-3-S.  AD- 123  iW7. 

DESCRIPTORS:  'Infrared  research,    'Infrared  detectors, 
•Thermal  targets,    [X'tection,    Identif  icati' n. 

Hiis  report  describes  the  concepts  and  units   Ahich  the 
working  Group  on  Infrared  Backgrounds  recornriicnds 
for  the  description  of  infrared  backgrounds.   The  Group 
hopes  that  wide  acceptance  of  these  recomir. i-T.dar.ofi> 
will  expedite  the  dissemination  of  informatioc    u,  ,:iia 
red  backgrounds  and  wiU  increase  the  ..sefu-lness  of  this 
information  to  equipment  designers.    (A.rhor) 
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.Melpar,    1;k  .  ,    Falls  C'liiirch.    Va 
DEIHcniON   OF   EXTRATERRESTRIAL    LIFE. 
METHOD   II.    ()FrK:AL   ROIATORV    I^JISPERSION,   by 

Ira  Hlei      Finai  re^x     o(i  Contract  NASr-85.    Aug  62, 

JJp. 

Solid  Stafe  Physics 
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A;  K'li.i.e  Nat;.«;al  l.jt).  ,    111. 
PAKA.^L^GNE^C     Kh.SONANGE   ABSORPllON  IN 
FFKUXU   [)1CC«A1   I    COMPLEXES  -  SINGLE  CRYSTAL 
SI;D1F;s,    b\   J.i*;;.  A.    '.Veil,   G»'td»)n  L.   G*«>dman,   and 
Ha:;-.  I,.    HlxI-.l.    [lU'^n.     t.  (  .  H:t :  a^  t  W  U    lO^-eng- 3»], 
].i;;e  f'2,     2^p.     .^lels.     i^.^C     ^=iVL 


NA  \    SK  MIAM  '    ^■ 


Si.  10 


Atomics  liue  : 'lat  :ona!     ('aiiog.i  I'atK     (".aiif. 

ACCEPTOR  ix)rAv:-s  foK  1  i-.a:)  rKi.r  ikide,   bv 

j.   O.    McC^ldin.     (Rept.   onC;ontia.t  A  K  1  1    1K]E\   ^i 
6  Dec  61,    lip.  6  refs. 
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Ba"t:i.-  Mc::;oriii  l:'.-.t    ,    Cohmbus,    ()hio. 
GRCWni    ()(•    I  i  )j   MNCIE   CRY*rrAI  .s,   bv  J     D 
Jivk--'t;    uvl  i       .\       \  ,L- <.,iik;i.-i  .     .'SliIII  ni.ii  v    lept 
17  Sep  62.    17p 


TlD-17027       $1.60 

f:.i:   le^ie   1  i-t  .      'f    I  e.  •  ,       I'lft-luii  ^:^      [\l. 
r<A:)|-\rU)N    IJ- l-'l  (■  I"S    IN    SOI  LIS.      F-'ina;   rept. 
1  Apr61-,il  June  62,   on  Contract   A  K  M  -  1 )    isj^. 
12  (At  62.    l=Sp.   H  refs. 
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Case  Insr.   of  Ti-ch.  ,   Cleveland,   Ohio. 
LOW     I  FMPl-.RA  n  Kl      IHl.K.MM      i:XPANSl()N 
COLf  !  ICii:M    Cf     KM.    t'^   D.    f-..    Vhuele.      lechnual 
rept.    ik>.    2)  on  Coil';  1.  •    \  \  (  i  .  -  :  )-i^  2  S.    (k!b2,    ~2p. 
37  refs. 
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I    i^e   Li--'       >!    I  ,^-i  •.,      I  'le  vel.UKJ     I  n.io. 
A    I'Kll  l.MISARN     sn   [)\     (JF     IHIS    (;A1X)L1NU'M 
(■'IL.MS,    :a   Hi:   ..d   I.    Peter--.      Te^  f-.nical   rept.    no.    21  on 
(.oiura.:  AI(il -0-^2J.     Ajgb2,     ■i6p.    l^refs. 
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;  AniCI-.    DiJl'ClS   (  >}•    ^H   AKIV.    INDCCED  BY    F.*iST 
Nl-_!    IKON    IK'< -NDIA  riCN.    h\S.   Wei-smann.    V .   Imura 
and  other-..      1 '.x  friiu  al  repi.    no      1  ■  ^r.  Conttai.t 
Ar(3U-l)-2V  J7.    Sep  62.    2-p.    2^:•t-. 
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Svlvania  [electric  Piixlucts,    Inc.,    Bayside,   N.   Y. 
ELECTRICAL  PROPERTIES  OF   SAPPHIRE,   by 
"iijs  Ci>hen.    Final  rept.    on  Contract  Nonr- 1«40(00). 

V  A^pi  s^,    I21p.    47  refs.    Rept.   no.   TR  59-203.1, 
formerK  YD=---6T1.  AD-21S   "11.  | 

^hSCHlPIORS:  •Sapp>liires,    lUectrical  properties, 
•Picvtrical  conductance,    'Single  crystals.    Vacuum 
■.r-.aces,    CrvstaN. 

•■"■e  -..b!t.\r  ot  ekvirical  conductivity  of  alumina  is  re- 
e'.^cJ  :akiiig  into  account  experinicnital  method  as  well 
,-  .artice  imperfections.    Flxamples  are  chosen  to  in- 
..jcifboth  single  crystals  and  polycrystals  measured 
.jc:  a  varietv  of  experimental  conditions.    The  com- 
.>v,te  result  forms  an  incoherent  picture  which  cannot 
t)c  inteipretevl  conclusively.   The  reason  for  this  situa- 
-..in  1^  attt  ibuted  to  structure-sensitivitv  and  to  insuf- 
:...cr;;  r.gur  in  the  modus  operandi.   The  objectives  of 
this  research  are  (1)  to  measure  the  electrical  conduc- 
::vitv  of  sapphire,    in  vacuum,    using  the  potential  probe 
.i.hod  at  high  temperature-;;  (2)  t<i  investigate  and  eval 
.arc  contact  effects;  and  (3)  to  investigate  surface 
.  r.J..L!ion.    (Author) 

Theoretical  Physics 
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Lawren.c  Radiation  LaL.  .    C.   ol  Calitornia,  Berkeley. 
THE  AIM.ABAIK:   mo  HON   Ol-    CHARGED  PARTICLES 
•\  w;  i-ci  R()M\C,NLriC   FIELDS,    by  Theodore  G. 
Vnhrop.    r^e^M.   on  Conn  aa  W-740.S-eng-4^.   Jan  61. 
I04p.    -V'l   ret.-. 
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\';  ,"  .  '         Cor  ,i;  Gables,    Fla. 

'    iM.MM'l.  nCAI.   INVESTIGATION   OF    THE   DIFFC- 
,-iLiS  Ul-    A  CHARGED  PARTICLE   IN    A   PL.ASMA 
LNDl-.K    1111-    INFI.CFNCl-;  OF    A  SINL'SOIDALLY   OS - 
ri!  !  AIINC,    l-Xn-RNAl     MAGNICnC    FIELIX     b\ 
Mar:.:;  I.   SiuKart.      Rept.    on(\Mitiacts  Ar(4(lT)-2  61 
iikl  At-    W(6(I4)M1^2. 
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^•-■\eii.-  In.st.   ol    Uvh.  ,    Holx)ken.   .N.   J. 
■;a.^M\   PHYSICS   LECrCRE   NOTES,   CHAPTER    V, 
j>u,-utg<.   ST-uiiidt.    Rept.   on  Contract  AT(:kJ-l)- 28 Li. 
Summer   is»M,   bs^.    l^ret.s.    Sll -Ps9(3/62) 
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DESCRIPTORS:  •High  temperature  research.  Refrac- 
tory materials,  *TantaIum,  ♦Molybdenum,  ♦Platinum, 
Dies,  Cylindrical  bodies,  Instrumentation,  Materials. 

Cylindrical  cells,  containers  and  furnace  elements  can 
be  fabricated  of  tantalum,  molybdenum  and  platinum 
sheet  for  use  in  high  temperature  research.  These  re- 
fractory materials  have  been  used  to  fabricate  seamless 
Knudsen  cells  employed  in  vap»r  pressure  measure- 
ments, furnace  elements  in  a  high  temperature  x-ray 
camera,  and  sample  containers  for  hi^  temperature 
calorimetry. 
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Cryogenic  Lab. ,  Ohio  State  U.   Research  Foundation, 

Columbus. 
IflGH  TEMPERATURE  X-RAY  MFFRACTION 
CAMERA,  by  H.   L.  Johnston.  Technical  rept.  no.   1  on 
Contract  N6ori-17,  TO.   IV.   1  Sep  48,   13p.  4  refs. 
Project  no.   280;  ATI -87  963. 

DESCRIPTORS:   ♦X-ray  diffraction  cameras,  Design, 
High  temperature  research,  Photographic  equipment 

The  camera  described  in  this  paper  has  been  developed 
as  a  part  of  a  research  program  devoted  to  the  study  of 
the  thermodynamics  and  physical  properties  of  inorganic 
solids  at  elevated  temperatures.  With  the  aid  of  induc- 
tion heating  a  high  temperature  powder  diffraction 
camera  (of  the  Straumanis  type)  has  been  designed  which 
will  yield  x-ray  photographs  at  temperatures  in  excess 
of  2500*^. 

UCRL-6959-T       $1.10 

Lawrence  Radiation  Lab.  ,  U.  of  California,  Livermore. 
EXTREMIZATION  OF  ENTROPY  PRODUCTION  RATES, 
by  Laurence  S.  Hall.  (Rept.  on  Contract  W7405-eng-48]. 
14  Sep  62,  6p.  6  refs. 
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l^wrence  Radiation  Lab.,  U.  of  California ,  Berkeley. 
\  SENSITIVE  DIFFERENTIAL  PRESSURE  SYSTEM 
FOR  MEASURING  CRYOGENIC   LIQUID  DEPTHS,    by 
William  L.  Pope  and  Edwin  F.  McLaughhn.     Rept.  on 
Contract  W-7405-eng-48.     21  Apr  61.   5p. 
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Lawrence  Radiation  Lab.,  U.  of  California,  Berkeley. 
L'SE  OF  PYROELECTRIC  DEVICES  FOR  MEASURING 
SMALL  TEMPERATLTRE  CHANGES,   by  Sidney  B.Lang. 

Rept.  on  Contract  W-7405-eng-48.   July  60.   17p. 
8  refs. 
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HLLS  DRAWN    IROM    lANTALL'M,    MOLYBDENUM 
AND  PLAIINCM   FOR    HIGH  TEMPERATURE  RE- 
SEARCH,   b>  George  W.   Ziegler,    Jr.,  Rudolph  Speiser, 
^■■^W.   I..   Jolinston.     Icvhnical  rept.   no.   3  on  High 
iernper  ,.t,ire  TTiermodvTiainics  of  Inorganic  Substances, 
Contra.:  NN>ri-r,    T.  O.    4.    IS  Apr  49,    8p.    3  refs. 
Project  RF-281).  ArL64  ^S.S. 


Lewis  Research  Center,   National  Aeronautics  and 

Space  Administration,   Cleveland,  Ohio. 
COMBINED  RAMATION  AND  FORGED  CONVECTION 
FOR  FLOW  OF  A  TRANSPARENT  GAS  IN  A  TUBE 
WITH  SINUSOIDAL  AXIAL  WALL  HEAT  FLUX  CftS- 
TRBUTION,  by  Robert  Siegel.  Oct  62,  35p.  7  refs. 
Technical  note  D-1441. 
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covering  the  peric^l  l^JSS-i^s^J.     For  this  Technical  Note 
the  L'CL.\  biblhvranhv  has  been  edited  and  extended  to 
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Lewis  Research  Center,   National  Aerunautich  and 

Space  Administration,  Cleveland,  Ohio. 
ON  THE  EFFECT   OF   HEAT  AIXDITION   IN  THH 
EMHEUCAL  CORRELATION   OF   VOID  FKACTlU.NS 
FOR  STEAM- WATER   FLOW,   by  I 'we  H.   von  Glahn  and 
Richard  P.  Polcyn.   Nov  62,   38p  H  refs.    rechnical  ntXf 
D-1440. 
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Michigan  U. ,   Ann  Arbor. 
SOLID  SOLUTION,  TRANSITIONS,    ANDTHHRMO- 
DYNAMICS  OF   MIXING   IN  THH  PL^-XSTICALl  V 
CRYSTALUNE  SYSTEM  TETRAMHTiri'LMKTHANH 
TETRACHLOROMETHANH,   bv  Blfred^i  t:fiang. 
Doctoral  thesis.    Rept.  on  Contract  A  !( 1 1    1)    1 149. 
N62,    I55p.   87  refs. 

TID-169*^7    $1.60 

Michigan  U. ,  Ann  Arbor. 
THERMODYNAMIC   PROPFRTlPiS   OF   ACTINIIX: 
CARBIDES   WITH  SPECIAL   REFKRHNCK   TO  THK 
ENTROPIES  OF    I'RANIL'M   MONO     AND   I^HCARRIDh. 


by  Edgar  F.   Westrum,  Jr.    jU-t  6^ 
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Minnesota  U.  ,   Minneapolis 
HEAT-TRANSFER   aiARACTLRIS  IK  \s   uK    sf:VF;RAL 
RADIATOR   FINNED-TL^E   CONFKR  R.M  K  )Ns,    hy 
E.    M.   Sparrow  and   W.   J.    Mjnk:ow\./     Nov  ^^2.   4''p 
'i  refs.    NASA   Technical  note  D-14i^. 
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New  York  Operatuxis  Office,    Atomic  Hnc-rm". 

Comrrusaion,   N     Y 
A    DIFFUSION  THEORY    ANALYSIS   OF    KOIIIV, 
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I'l 

S-47 


S    4^ 


AD  No. 


Dlv. 


AD  No. 


Div. 


AD  No. 


Dlv. 


AD  No. 


290    663 

17 

290    665 

1? 

2<»U    666 

25 

2"»0    66k 

2S 

290    670 

22 

29U    67i 

2 

290    672 

2 

290    67J 

25 

29U    671. 

2~ 

290    676 

4 

29o    677 

>* 

290    679 

«, 

290    6«o 

29 

290    tt»d 

15 

29u    6S3 

19 

290    60>i 

l"» 

29w    b»-> 

25 

29u    6»o 

25 

29o    687 

15 

290    691 

17 

29o    692 

17 

29o    693 

la 

29U    69u 

2* 

29u    695 

9 

290    696 

a 

29u     697 

^ 

29v,     701 

2:^ 

29u    70^ 

2«. 

29J    70-» 

IH 

29v^    71J 

1» 

29w    711 

14 

29u    7li 

la 

29u    715 

5^ 

290     7l» 

la 

29o    7lb 

1  ' 

29u    716 

la 

29^    717 

lu 

29u    7lo 

I*) 

I                 2'*-     7lV 

2«- 

29v^     72- 

£■* 

29^     722 

25 

^9-     72i 

1  - 

29.     724 

25 

2=>-     72o 

I  ? 

^<^i^     727 

7 

290     72o 

2* 

^9-     729 

■3 

29^     7>^ 

17 

it^     731 

1  ' 

2<i-    752 

2^ 

29.     75i 

l-* 

2  9-     7J« 

2v^     735 

<" 

29^     736 

■' 

29^     737 

'- 

29-     73o 

2^ 

^9^     7(4^ 

- 

<:9-     7ui 

l' 

2  9  -     7  u  i 

IS 

29w 

7a3 

. 

29o 

7  a  a 

1  ■ 

290 

7u5 

1  /• 

290 

7iio 

1  •■ 

290 

7U7 

1* 

290 

7UO 

if 

290 

7uv 

c 

290 

75. 

2' 

29^ 

75i 

2' 

^9J 

7^^ 

2«. 

29. 

7Sa 

t 

29o 

75*. 

2° 

^9y 

75d 

)  . 

290 

77. 

1    T 

290 

77i 

U 

^'9o 

7-' 2 

I  '^ 

<9. 

77> 

- 

^9. 

7-'» 

- 

^9. 

77t 

Q 

29>- 

77r> 

A 

29o 

777 

2*^ 

29- 

77o 

T 

29- 

77* 

4 

29. 

7'^. 

2s 

29^ 

7%  , 

2; 

29- 

7S* 

n 

29c 

7^» 

^^ 

29o 

7«5 

l"- 

290 

7Rq 

- 

-i9. 

■>B  7 

2*^ 

29u 

7Bo 

2'> 

290 

■"?■* 

2' 

29. 

7<Si 

u 

^9. 

■'<?■> 

1  ♦ 

2v. 

TQo 

29. 

7!)v 

.:' 

«:9. 

^:: 

1  ." 

29- 

90i 

<   c 

29. 

^c* 

3 

^^- 

s;  -> 

f 

29. 

e--, 

2"^ 

29. 

dOo 

l*- 

^9. 

ac* 

?■• 

29. 

■<i. 

^-*. 

8 :  1 

J 

29. 

8U 

;  ^ 

.■'9. 

8;  > 

?-y 

29. 

Hl- 

<>  ' 

29. 

81   3 

2 

29. 

ait 

I  .~ 

^9. 

si  7 

/ 

^9. 

313 

^  ." 

i'^*  - 

d  1  -. 

12 

^^^ 

■<2. 

>- 

2^>. 

32  ! 

lu 

.' <. 

32- 

2- 

2^. 

32'^ 

/* 

t  -^  - 

32- 

J  '  . 

32   ' 

1  ' 

290 

82o 

12 

29o 

a2v 

27 

^9w 

83. 

17 

29u 

831 

9 

290 

83^ 

'> 

29^ 

333 

12 

29o 

83'« 

17 

29w 

93^ 

2 

^9v^ 

83/ 

25 

29. 

830 

9 

290 

83'< 

? 

29u 

aui 

S 

29v^ 

92  1 

l" 

29. 

93. 

12 

.^9. 

J3i 

2? 

^9. 

^3.) 

7? 

29. 

93a 

la 

^9. 

<*36 

I*. 

^9. 

937 

1*. 

^9. 

95" 

l^ 

29. 

9a2 

9 

^9^ 

9a  es 

1   , 

<:9^ 

9U* 

16 

^^. 

95 

c, 

^9. 

9«,1 

2' 

29. 

952 

25 

29. 

953 

f 

290 

95a 

*K 

^9. 

95b 

■" 

*9  . 

.  1  1 

2«^ 

29  1 

J2v 

Q 

^9, 

.3 

9 

.^■9  1 

D3  I 

9 

291 

:  3t 

9 

291 

_  3  3 

i2 

^<^. 

:3-^ 

!>• 

2^  . 

^  a  .. 

1*. 

2<  . 

.  a  < 

l"- 

4^1 

..<   > 

2i 

^  ■<  . 

.  ^   D 

I  ■  • 

29i 

'y   *  -5 

2S 

2"*  . 

'I   . 

3- 

2  9  . 

S^ 

l  ~> 

^*  . 

,"•   i 

1-^ 

29. 

:5- 

1^ 

.  -i  . 

,')  J 

l*- 

<  ■<  . 

.  S  7 

1< 

i9i 

wSo 

1<K 

291 

06. 

22 

2^  i 

07a 

12 

^'^  i 

J73 

9 

29l 

076 

-» 

29l 

077 

T 

291 

07r 

3r 

291 

07« 

I*. 

291 

08  1 

»♦. 

291 

OP* 

!•- 

^  V  i 

.  3  ^ 

5-" 

2-'i 

Oft  T> 

'     t. 

29  1     o 

06 

291     Of   / 

29.     J 

"3 

^91     ' 

A  , 

291     0 

•vo 

291     . 

96 

291     09o 

^91     099 

291     1 

Ou 

291     1 

^1 

291     I 

C^^ 

^9i     1 

06 

291     1 

l- 

291      1 

5o 

.9i      1 

31 

291     1 

M 

291     1 

31 

29l      1 

3a 

29.     1 

5:> 

^91      1 

4  . 

291      1 

U  1 

291      1 

Ui 

291     1 

aJ 

291      1 

uu 

291 

a5 

291 

a6 

291 

un 

291 

U  V 

291 

«.. 

291 

Si 

291 

St 

291 

5b 

^91 

ISb 

291 

157 

*9i 

I5v 

291 

16» 

^91 

lft3 

*9l 

165 

291 

166 

^91 

157 

^9i 

Ifto 

^91 

17o 

*9l 

171 

291 

17* 

^'9  1 

17a 

291 

17o 

291 

177 

29i 

17r. 

»9l 

18. 

29i 

181 

291 

183 

29  1 

187 

29  1 

l8o 

^91 

191 

29i 

19* 

291 

19a 

291 

l9o 

291 

19v 

DtT. 

50 
32 
5f 
1? 
15 
25 
27 
0 

7 

2* 

« 

« 

II 
20 
20 
27 
20 
20 
\* 
16 
50 
2K 
l« 

? 
26 

t 

10 
19 
17 

5 
2C 
2' 

7 

15 
25 
11 

c 
9 
7 
7 
25 


9 

2: 

u 

? 

i; 

la 

7 

If 

9 


NUMBER  INDEX 


■  yv4 

■  •«^ 

V  4'-4 


,    3f 

Jir 

.' 

•4  s^ 

■*- 

j,r 

,  4^ 

K- 1 

.*■ 

.'^. 

■J"*  J 

V, 

ts 

■> 

jgS 

t 

'  ^4 

.t: 

4«3 

'.\J2 

452 

4W- 

4^" 

^4  ' 

,'  < 

^'^4 

■J't 

.. 

\  '_ 

"9 

S--18 


.  •  "II 

. ' '  t  "''^ 

.  ■-  M~ 
.4     .  .  • 

.  :4i  4J'^ 

.1-24.5  317 
;>-247  423 

.'4"'  '*v 


■     . ' .  \--s 

■-  .'■.{■■•*■ 

«:'  :52  8is 

*D-254  322 

AD- 254  323 

AD- 254  556 

aD-254  587 

AD-2t3  349 

AD- 265  455 

AD-2W981 

AD-2W  9«S 

AD- 272  626 

AD- 27  3  088 

AD- 27  3  808 

AD- 274  366 

'        '~  •    '-M 

'       .-      >   1 

'-  *^^  Mr 

S 

22 

'■9MIi-hJ 

Sf*)S 

■■BK'n  tj 

IS 

^(HH 

'^BMD-r.' 

IS 

>fl^l^ 

''a^v,l-^. 

,^ 

^NT 

■tBw;i  ^. 

,^ 

^fti^ 

'-3w:i  ^. 

n 

^f«« 

•-Bw:i  r. 

,t 

SfufW 

■-9M:'-^. 

=. 

"■M  . 

••':nH   I\ 

'« 

■JfX 

•-  rK    iH 

4'V 

1  "'- 

■  ■    ^  H    ;  H 

4 

.^ 

S  34 
S-28 
S-18 
S  23 
S  15 
S-IO 
S  22 
S  8 


in 
S-23 


10 
10 
23 


S-10 
S-M 
S-42 
S-16 

--4.: 

s  l^ 
S-16 

<^    14 

N      1  ' 

i    »4 

S-17 
S  40 
S-10 

s  r 

^  I 

-  I  < 

S-2 
S-17 
■■;  IK 
N  I  ^ 
,->  IS 
S-21 
S-33 
S-15 
S-32 
S-18 
S-43 
S-12 
S-12 
S-31 
S-27 
S-18 
S-14 

S-9 
S-13 
S-39 
S-2S 
S-19 
S-1* 

s-u 

S-S2 
S-W 
S-27 
S-19 
S-2 
S-22 
S-22 
S-IS 
S-tS 
S-1* 
S-12 
S-M 
S-M 
S-U 
S-t9 
S-IS 

s-s 

S-6 

s-io 

S   10 

S-26 

S    25 

s   ^ 

s  J^ 

s- Jh 

s  J^ 

s  J^ 

1  ;=» 

s  n 

s  1  > 

S  IS 


N  am  he  r 

page 

AFSVAC  TS    '■y    -" 

s-:« 

AMRl     I'S^ 

S  -  2 

AMRI     ^'V' 

s-2 

M'  S    Wh 

S-34 

ARh    12(N   ^ 

S-34 

ARK    21'iH    iM 

S-24 

ARK    22X)   I : 

S-29 

ARK    E123A 

S-12 

ARK-FIMB 

S-12 

ARl'A  Ot  Jt-:    ■^i- 

-g 

S    14 

ARIA  OrJri     1  30 

t3C! 

SIS 

\-.RPI    M    l^'7 

S-6 

A  I  1    '■49V 

S-19 

All    M  -vs  ^ 

s    43 

A  1  !    -  ■■  S><T 

S-43 

BM   It     1  »9~ 

S-9 

BM  11  ■■mi: 

S-7 

BWI    X    i-'h 

S-3S 

HM 1    XI'"' 

S-3S 

BMI    X    .'III 

s-4- 

HMi    X-UIK.l 

s     IS 

HMl    X    h«ii.^ 

S   36 

rtMl   X    nm('' 

S-36 

BMl    X    U»«i>- 

S-36 

BM     ^:ll 

S-.V^ 

HM     fii.'-J 

S-  ' 

HN  i     ^J>^•» 

S-  1 

HNi    ^^^.: 

s-  M 

HK:    MR^'i 

s-2u 

.  A ;  A<.-  r-'' -^ 

-1 

S-2s 

I  KNU-u: 

S     \6 

1  K.Mi-l  \^\  .. 

\  n^^ir. 

)    S  ^6 

'  1  M>1  *S'> 

\  1) 

S    36 

I  R■^R  -  I  J4 

S-211 

t  L    is  (•:  A :(  « 

1)7 

ss 

S-39 

Cl    -u 

S-39 

C\'N  A    1  4  . 

S-3« 

IX   fxi  •  r- 

S-29 

DLl  >i     ih-Ai-ri 

S-36 

Dl.(  s   ««Mi:i'l 

S-27 

pi,(  ^■s<l^«l^^: 

S-36 

:iHi  .'u"-! 

S-29 

I>SR    '-J    11- 

S-IU 

;isR  'V-1    1 

S    14 

I'lMR-H  <; 

S-25 

PIMB-1  ^4^ 

S-25 

l>vnaifi.  Ii  ■  34  ( 

S-36 

INiidU-Lh    U-l 

S-.3fc 

1  PI  -Ml''.' 

S-13 

f  lis    In.Mi-  1  iiw 

S-2U 

1  !  RAK(      l'« 

S-38 

1  !   RAl  (     .'"1 

S-35 

11   RAKl      ■■■*^ 

S-29 

11  R^K{      ^=Hi 

S-35 

KrRAF(     4.  • 

S-36 

F!  RAKl     4-4 

S-36 

KLRAKl     4J^ 

S-35 

KlRAKl   --!> 

S-36 

K    si     :i  \i    SP 

S-19 

r.A   ^4i( 

S-J9 

CA     <411 

S-l 

CA     Uh.' 

S-S6 

r, ^    '=-3- 

s-a6 

l.Mi   :u'^ 

s-9 

lw\'  fm  rn"' 

(c;k)  I  i^j  '  I 

l^"    1  ) 

s-7 

c.iX)  ^2  2v^:. 

((.;k)  PrFx  : 

1-  ■J^:» 

s  -  2^ 

CIM    fi2     >0^-,^ 

(c.ix)  (   4  :^ 

.  -JM') 

s-^ 

t.lXi   62    21  ^'-^ 

(C.tXl   V   4,  ^-v 

P 

'"   J. 

)         s    4S 

GlXl  ^J-:l^-* 

(c;ix)  i  i-j  '  1 

■si^i-H) 

s  -  "" 

f,i\>  ^2  .1^:4 

(t.lX  1  1    I'J     ■•    I  It!"  -I    1 

s-7 

CIX)   fi2    21-'-'' 

(CiX)  1  I  "J   w  i;r 

l^.) 

s-7 

GiX!  ^;  21h:v 

(CIXl  1   I'J    M 

i-i' 

Bi 

S-7 

GRi   t^-'   21-  1- 

(CfX)  1  i-v   l^ 

Jw~ 

H) 

S-7 

cm  ^2-:l■'  ^' 

(Cixi  1  i^  l^ 

41  1 

11) 

s  ^ 

Cii'  ^:-J.4'' 

(l.iXM.P     l^ 

1  '"' 

1 

S    46 

(,IX  '   ^J-2:4'» 

(i.ft '  I  2^   J' 

,,K. 

"1 

S     9 

C'.h  1  f'.'-  2J4^  i 

((.n •  ;  -^  .'" 

>  1   1 

-1 

s-7 

Number 

r,PO-62-22.5.37 
(GPO  NAS  1.21  2) 

C;P(.>62-22S3« 
(GPO  NAS  1.21   S) 

GK)- 62 -22  593 
(CiK)  NAS  1.  12:126) 

GPO-62-22594 
(CPO-  NAS  1.12  130) 

GTO- 62- 22595 
(GPU  NAS  1.12  13s) 

GPO   62-22614 
(GK)  C    13.46  127) 

GPO   62-22622 
(GPO  C  13.46  1S^) 

(,1X1-62-22632 

,    (GIX)  KS  2.22,N21    6) 

GKl- 62 -22633 
(GPO  rts  2.22    i3  1) 

t',IX)-62V2651 
(GK)  NS\l.  11   3S) 

GPO -62 -22652 
(CP<1  NS  l\l:36) 

GPO   62-22653 

(GPO  NS  1.  16  IS) 
GK)   62-226S4 

(GIXJ  NS  1.2,M31    3) 
GK>   62-22"s 

(GIX)  NS  2.  Id  10) 
t;iX)   62-22s6h 

(GKJ  KAA  2.  2  A,"    s 
GK)  r  4.2S   2,9(iO 
GPO  r  13.46,127 
GPO  C  13.46,15h 
GfXJ  FAA  2.2.A1"    s   s 
GPO  FS  2.22   33:1 
GPO  FS  2.22:N21    6 
GPO  1  19.3  10H"-F 
f-.Kl  1   19.3  UN9-B 
GK)  I  19.  ,i  1UI7-F 
(,K)  I   19.  3  1U17-G 
GK)  I  19.3  1147-B 
C,\\)  I  19.  16:297-8 

OH)  1  19. 16  411  n 

GK)  I  2.H.  r  S0^~ 
GPO  1  2h.  2"  si  12 
GK3  [,C   M.2  J2- 
GK)  NAS  I.  12:126 
GK)  NAS  1.  12  13() 
GK)  NAS  1.  12:1  iS 
GK'^  NAS  1.212 
GKl  NAS  I.  21   s 
GK)  NS  1.2:M.il    3 
l,K)  NS  1.  11:35 
(,iX)  NS  1.  11:36 
C,KI  NS  I.  16:15 
GK)  NS  2.  lUlU 
GK)  PtEX  2.  12  962 
GPO  Y  4.JS9   2.P2-    2. 
(-,S  Bull-1()99-B 


Page 


Number 


Page 


GS  Bull- 1107 
GS  Bull-llU7 
GS  Bull -1147 
GS  Bull-  19h~ 
GS  PP-297-B 

GS  i'r-411  n 


MAC 

IIM 

HV\ 

HV\ 

HW 

WV, 

H\A 

HVA- 

HVA 

H\A 

HW- 

H\A  - 

HW 

HVA- 

HW 

HW 

HW 

HW 

HW 

HW 

HW 

HW 

HW 

lIXi 


TM  -  S7 1 
MPG-1S29 
MibS 

S7b62 

64590(rev. 

66HOKrev.  ) 

-1137 

-3013 

-33«2 

-4371 

-74422 

-5051 

-SA-25-b 
26.36 
26.3H 
267- 
2693 
2702 
2733 
2726 
2739 
2-41) 
2744 


TRl 


SA- 
SA- 
SA- 
SA- 
SA- 
SA- 
SA- 
SA- 
SA- 
SA- 


11103 


-  J 

IDO- 12023 

S-31 

S-15 

inO- 19030 

S-36 

inO-19030 

S-3t> 

S-2 

ik:r-3-io 

S-3 

IL  R-101 

S-10 

S-21 

lsomet-5007-PR6-62 

S-5 

li,T-2a89-3-S 

S-42 

S-24 

IST-2i89-7-S 

S-42 

JPL  RS-36-B 

S-45 

S-19 

JPL  RS-36-10,    V      1 

S-45 

JPL  SPS-37-H,    V.    1 

S-20 

S-44 

JPLSPS-37-11,    V.    1 

S-20 

IPL  TM-33-^4 

S-20 

S-44 

JPL  TR-32-140 

S-44 

JPL  TR-32-:«)9 

S-24 

S-4S 

JPL  TR-32   311 

S-20 

JPL  TR-32 -324 

S-25 

S-45 

K-150K 

S-34 

KR-21 

S-37 

S-4S 

MATT-145 

S-38 

MlTNE-12 

S-37 

S-4S 

ML.NYNS-5"h-4.    FR 

S-24 

MUNYNS-6192.    FR 

S-25 

S-4S 

MMPP-nO-3 

S-37 

MND-C- 2500-1 

S-37 

S-2 

MSAR-62-23 

S-20 

MSAR-62--S 

S-5 

S-46 

MSl'GP-s 

S-41 

NAA-SR-269 

S-5 

sum)  S-  lu 

NAA    SR-6V)6 

S-23 

S-6 

SAA-SR-6490 

S-21 

S-44 

NAA-SR-6-27 

S-21 

S-44 

NAA-SR-7408 

S-19 

m        S-10 

NAA-SR-MEMO-6921 

S-42 

s-45 

NAA    SR-MEM0--15- 

S-35 

S-45 

SAA-SR-MEMO--2h3 

S-35 

S-7 

SAA    SR-MEMO-7354 

S-29 

S-7 

NAA    SR-MEMO-7i93 

S-35 

S-7 

S«,A   SR-MKMO--415 

S-3S 

S-7 

NAA    SR-MEMO--4P 

S-29 

S-7 

NAA-SR-MEMO---ll'^ 

S-27 

S-7 

NAA    SR-MEMO--4S6 

S-35 

S-6 

NAA-SR-MtMO--S;i^ 

S-35 

S-9 

NAA-SR-MEMO--5-U 

S-35 

S-7 

NAA    SR -MEMO   -S9h 

S-19 

S-46 

NAFl-TF-33 

S-6 

S-21 

NASA  N62- 10600 

S-28 

S-24 

NASA  N62- 10631 

S-28 

S-19 

NASA  N62-11536 

S-20 

S-15 

NA.SA  N62-(14S-3- 14906) 

S-15 

S-2 

NASA  N62    lS-14 

S-1 

S-2 

NASA  N62-16J4- 

S-41 

S-45 

NASA  N62- 16351 

S-5 

S-45 

NASA  N62- 16367 

S-28 

S-45 

NASA  N62- 16402 

S-20 

S-46 

NASA  N62- 16462 

5-45 

S-27 

NASA  N62- 16464 

S-45 
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AN    ENGINEERING    METHOD    ur    EVALUATING    SKY-IAVE 
riELO    INTENSITIES    IN    THE    hIGm    rREQUENCT    BAND    'OR 
TRANSMISSION    DISTANCES    TO    ABOUT    ISiOOO 
KlLONeTERS. 

*e»-s«i  SOS  Olv.    B 


•ATTITUOeS 

VARIOUS    TRAINING.     BROUP-STRUCTURAL •     AND    LEADER 
VARIABLES    RHICh     APFECT     TEAM»Oa«     IN    TASKS    RE- 
OUIRING    CREATIVITY. 
AO-t«l    *aO  OIV.    2B 


AUD      CI 


.<l&H.TtiiPLaAT\aF    aES 


INl-PRCCESS    PARAMETERS 


CER  -  DAT 

CORRELATION  CREEP  BUCKLING  DATA  ON  PLATES  AL 


I 


AUD    cm 

rr  ■•>««•»  i.HTt«e»»-»»»C"0<~»H(;». 


rt*SI«lLtTT     tTuOlfl    9»    '>«     <l«»OT»C!ll^ 


L(>».aii    WMITtf*    llblOJ    tTuCT, 


r»T»T   <cHici.is> 


M.LIIT|C( 

vita    CUI»«I«tl»Lt     Tx**    LtM.I^(     .MOCK     lkT(<tU 
••••<■     LIMOS. 


■ilTIIIIM.1 


1 1 W.  1  Mli«PMT 


•'•^t''^    \-vc»*    r*    »    ^'N^^f     'jl*?    ^••C'-"    Tk^«l. 


r»,-*H<i<     "F^^M'S    ir»iiF*i       4^';^."    4NC     ,4«boi» 

4P-»»i   iM  -;<•     • 


f»l>.0«' 

• --    '"<    '^    "•fscr^'    •s'-»-t.    •ic-«.:>yt. 


.IW-0».<IV<T    r*iC'I>»€    0»    ««l.L3«»    '"t    »4'fL 


•M 


.I'lcai 


4^-''%      4M,      •••€      •^i^    »-  ^•-.  :  »»•      )#      ^1  40      4'      -1,*. 

-^s'4iNr«*    jT.j    •"    li.j    4'    ,■    ji.    »«::-    •£•€ 

•4*IX'    C0O1  tc    9m'%m     t  m*    "t-t  '  .        »'"uC'-*<     J* 

•m<      »1»      »Ct*-04»**-      <'4«el      4'       ^•f|V'«t%      J'«€4't4 
»-4*«      ")  .  1  »      *«4«       :5      -r«»j*«i4^  .-W-»4C*f  . 


LoMT     (00  I II 

•*lC-L4''^»     »;*•      ,^C4'1.^      3#      •€  4«      ^'4«M4': 

40>i«i   ito  ai<>     « 


»0C'   'iB^tinnjWi 

■  AThCHA^ICAL      444Ac«III 

■  4"w«P»AT'i4t      4N4<S 
4t>-l«l      il' 


K4>»<x     r)10«lD« 

»  _  f  -  •  ■  ,»,     ;  •*  4  r 


•  ^4.     •    ^    ,    S   . 


•<4rMOO(    •at    "•CI 


:ti    -»    .4«»c»i   :i54ijc   BtTM 


-*'    •       4^       .'t    .    •   .1%  . 


-4'  :  ■•^s    iN    ti.ic  T«04» 


F4»      -■4».\*C«      4'<: 

-  J-4S     ^,X  '  . 


•  ■t.     :  s^.    4    "•OT    A***"!  1-4  '  I  .  '     .too*    :n^.<»    In 

"•4N«.t«      JV*«      4      4       isCM      -l4*.fTf^      %Ci4((S.  4 

'FSf-4w      ^t^'«*«      'i-ri-T      4»*wl'4.|..f      TO      4^f      r"!*^ 

4P-i«i    lit  .:<•      » 


■.    4    s»-^4i»    ' j9t  .    •-i:.-   .'•~vi-f%   ^x-si"*..   rot 


4II*V['VIM«     4T*«Ct.  "OCCCWCA"      •4*C>-»4SS      A-^ 


uiiii«  A  caM«i«AT|<}>i  0*    lOikTicAi.   (-c   :ju^ta 

AiiVVl"'llM    «T*«CI.  aOcrCuLA'    •AMO-*All    4« 

»u«A»<.t   •••r.i'IC'*. 

AA.t«l    t*!  3I<-       • 


'"t     OIIItM    0»     A     SANO-*ASS     'It'l".     •"     «» 

riir*t*uTio«   Taoivaaoc*.    ••<i   3t>«*  c:>4*om('*'* 

»0«     »•«    01C««    »TITl». 

>*-«*l    VM  Oil-      • 


••MMMCTaic  mcMuoi 

»Il.t.l»»»    IT"0»TIC    f»ATH»«    «A»t    to*    krml^-juHl- 


ISTfUAtTTO*  0»  rtNSlLC  C»Ct»  AW)  i.0«  A>»V  I - 
•UO«  t*»I"Al  0»t  ILL • '  1 0^1  04.  41.  SCA»%I  D»»A«1- 
>OOUI.Ut.     ■U«>L|N«. 


••oiLf   'uati 

»    :.^».i:4..   .vr4.«'N«  ••v*-t3-.'4e    '^    '-t    -(t- 


"■.-4t>-      OC'll'S      •«         €»'•-'(•      A'<r      .4»".t< 

•';^f»*|    :  ^-'OcNC  1-4.4^  ;.  *404i .  ^•i  "5  .    s4.jj. 

»-A4'      J  1  ■  4A  4;  »  :  0*.      4SA^MI». 
A&-1»1      IO«  •>.      i' 


4   :.4f«ic4c   :^i4»«!»»fi   ••vCt:    *t 


••OOlTfll     •OCKCI 

fLil'ICITT 


NCv-'ti.'NICA. 


4P-|«|      til 


•<4'»00<1     'tLlCT«0«     'LI«C1  I 

■(^;      •■      •'     4S^4      -...S      f!'"      0(4-      :„«ACK'      JtN\I»lfi 
-r       i    >'^      4  H    \  J      _■.  "C',.  .    :•-  "  4  •  .        -l      -...s      4S^      4      ^^S 

•  ■•-    \«*4i"4'l     10*     »ur    [.?.'•:■.    t*!"CAi. 
tf>-l»l    All  J!«.       » 

KA.  :'.    .!•*»• 

•0«L  4  4     ■"»  '  4v  -     "j'     "t'^^e     ':.«     ••^O^C.N.j     «14m 
rrsSI*'       S'.4*t_      '.44-.t      ^-NcAS      tt^p-      ^^pPt.t*      "JAJ^H^ 
r^4      .M<      -jut  i     ■^^•t', 
»P-|»1      »««  JIV.      l' 


•ClLfl'lAL     ««A»r»ATIO» 

..4,'.4*'-».     "4       V'4-t       .t-''^t'        »N'      r4A'- 

^4'f..;'ts. 

4C-1*1      *«•  DIV.      1* 


'H^O**      4..C      44 
^'     '^t • !»Lt-eOt I 

Ae-»»1      'TO 


••OUMeA*'     LArf 


:  ss' 


"f      -C4S     I.  !  S-"      T"f      -A-,Ht 

AO-l«l     Mi  0I«<     16 


•ttL^-LJM 


.•C  H'  4  •   ;    ^4.      ,4t»4B..t 
»  -•€•'  -.IS     ,f     SIOLO'il- 


3^«»'io«  a»  •AOiALL'  »<'i»t  I'lU"   jii»« 

rtaaAitfliT    aAM«T    (OTOOI    Ai«    AI<    C  0<lf    CJMTVOL 
fOlLlI     COXLuOeO     TNAT     TMt     mCOSfO     I'lTI"     It     lO' 
••ACTKAL. 


••tMAVIM 

»UTO«l««T|C     IITUATHt.,         HT*Cf»(lISl         A     »l«lOi 

■  III   *C«^om'<   to   aimjthc*   *t«io»'>   juo«4>t«Ti   }# 

Llt4<T     aoVtiarNT     IN     fMt     AUTg«Il»»TIC     H'LATIO"!     »1     a 
'UXTIOAl    or     T.«     ATT»aCT|0«    "CLt'lOAliKI'    »€'«'N 
»«€■    4<«)     TM»     lllriAL     II«IL»I>I''T     IN     rMtl« 
JOO^^WTI. 

M^t«t    •1''  OK.    a* 

A^VtNOlI     TO    MUX     l»t(0    CO»«»yTC«     «CSt««CM. 


AN     AITIA     Hf^OIIT     llBLIOWlAVnT     OH     C044»VlTt«I     ANO 
CATA     MOCtlllNt     I'lTCNt     Ik    r«(UNTt3. 

t»>t«i  MO  DIV.   >a 


4N  ;  .444.      At      4  44 


•••0*0«ANO 


•  t 4    N4v;r  . 


<4«iOL»  •t'tor':    5TAij<T..«n    4*c    -)t<^«nc3 

4NI,      i€*fA4c      NOCC  ,  ^      4Af      A' -  i  .  '       »N(        '  t.  S  '  t  -  . 
»0-l»l     T»J  .;..        » 


.  3«4A       •  v'"4.    !  S«       I'* 


"'.  I  NO*  !:a.. 
•0-1*1   ti* 


4  iNr,-  i  ^P»„NT£^ 

'*\T4  T :  -    m^t iiu*e . 


rO««eLATT0N     CAfC*     »UrtwlN*     wATA     on     tLATli     4 
4l^'5t      iO^A-*     AT     I«0     '      JNOIA      aiial     Z.  Qn^ni  i  i  I  :>*! 

»0-l«l    ■»••  -<'■    " 


•fl  J 


"  -L  T-t"  :  74  T  1  :k     a;'«;n     .t.L...;4t      -4T.<I^ti. 
f».-.4.«&f      AFACT:?*.      34.A(.fT      -4..:i    /•■     A  SC      ,A«|JOITL 

-•,.  t^     'N    :44.^.,L~^t.        sat-ai      -»    T.^     s^kCnqTh 

4'    .S#    ">M-tNf.T. 

Ar-i»i    IM  -:»•      • 

•CClljLOM     ACf'ATtI 

•  OLTNtAlJATlON      AIThIi,      ..iLl-LtOSt      "ATi<IC[$. 

r-.-AHor    "r  ACTIO".   %rycf'>   calciu"   anc   ca.«9o«»l 

■A.      *^       '».      "T^^vL'^t.  SATvAf        :»      '.<      STACN^TM 

44    ;   N*   t«^t  Nf  .     T    . 


•<C>'>IC     C(IATIN«« 

^tTt^j'xfNT    or    A    ■'C<ir-i.;f;    iLAls    wOAT|N« 
'-«»at;ai.i     ait-     -<ia    cn«[..,(.  :s<3    CC"»ouNOi     AATtA 
4"S1«»T.o,,     -(iTli      .A^T^.,..,      ,,Ar     10.JNC     •tJllTOH. 


•CfXalC    riMUt 

«>««AT1^.,      4„C      ••-I'fATliJ      34      AL.»«1NA      'IMXIl 
••-".jCr^N     '4     -10-     »TAt»«I-     rl<c«S     »»     'LASTIC 

r"'A,M^A,  ANC    »ol':    <'a'c    »:".T|AiNfc. 

Aiva*!   iji  -'».    1. 


C-'OIITIS. 


roANA  T  1  ON    or 
»C>-I»I     UT 


A^U" 1 NA 
-IV.       lA 


t      ■.-  1  i4| 
.IV.      1« 


f  1BI(>-CE*«"1C 


T«AN5Vl««l     •l^.A'v.AC      STAtNCT.      ^f      A^Ul-lNA     F|e(A- 
^fMANIC      COXtOilTf4. 

»r>-i»i   M)  -iv    ;• 


A<(*AI>|C     NATtatALl 

I'adHI 


INTfANAt      STAtS4t^       IS      N^L't  L      LE^ANIC      i  T  S  T  £  14  J  . 
AD-J*1      ••«  UlV.       lA 


AC«f»ICAL      A(A*L'III 
»LA*Uf 

A     ST    ,[^  T     ^f     TMf     ^MtAICA..     CC*t0SITICN     Of     T-»t 
A^l_  T  Sac  :haA  T  Ot-C  ?N  T  A  I  N  I  N«     'AA'TION     »»•;#« 
AASTf    .ArctA      AtiTM. 
ie-l«l     4JT  -IV.     1» 


•"CKaAISS     AC'OAt     ^4,     vAAiOLS    %2  '     CS*     AArtJ     LA 
C^NtJ.fM'S     S^HCtNfr     IN    ..ASuAATCftv     amnAcS     INCwJO- 

!N^  CO*"*"  I T  i*Ntc   AvcirAsrr   AfsA^NSj    icaai    sus- 

TAiNCn     tTTTSTCA*.      TltAClSf       -  S''!    '   .      4N0      Twt      VIJ^A^ 
TTSOIN-NA'  'ON      'HT  . 

AO-t«i    115  :!v.      J 


At-fNCTMettA^WIC      IMNTI 
■  AInTINAMCI     VtNICLd 


"'CTttNlNAT  ION   AS 

f^vLD  Arnc   T»r    -oL 

( -»*     BOTmi     0'     *»l4$mo^ 

Aru€$  Arbv»Ti. 

AD-t«l     M« 


■  Ml'MtA      A      CT^CNCjTt.^  1  ^  AN' 
'Ll^ATl-N      OA      Xvt^DtNtNT 


•tNfNOTMClAtU'lC      <*|NT| 

'OIO^AIKOIII 

AN      ATTt'4»T      TO      V  1  .iC      Nft     C  C "' JoNO  S      •  >■  I  C -^     tOOLO 
Af      NOAf      tfVrCTlvf       ANT      -fSi      T^.lc       ;n      t _^      TNt4T. 
«fN'      '>f      TUB^PLiiNOS  I  S  . 

•0-J«i    »TJ  JIv.    le 


A^HLoaiaci 

•"  1  SC  OC  A  '  •  ON-  I  "'^ 

4'".;n'"i    in    AG-"..     lArrA 

IN      1  JO.  HOC      TPA^jAITT 
»P-2»I     IJT 


JTT   iNTtAACTlCNS   ANC   STAAIN 
TtNPtKA'-Af   ANC   A  4fA  AAATS 

ktvrt ' . 

civ.    i'> 


NJNUf  STA'    C'  1  »f       'fSTS      FwA      -St      IN      T«l      Ot'OT 
~MA-A-L     Jr     TjAiB^.f     ENGiNf  S-  INTCAIn     AtPO«T$. 
^-t-lCA^      ANr      -cTAiS-NlC      C-tANlNC     »<TkCC5. 
AD-)«1     A*«  -Iv.     3C 


ACOAVIAL    CAtLfl 


lAt     KtSlNi-PBCCtSS    PARAKCTIKJ 

S    rO*"   'iLANtNT     •OONO    CO"»0JITt5. 
ANC     TFSTING    Of     TT'ICAL    HOCUtT     «0T0« 

OIV.     1« 


•co'imciiiaLi  run 


A»»">C»I"ATt     ANALVTICAL     OlSISN     Of     A     CLAJJ     0» 
«U»e"SONIC     «10l      INLFTS     ANU     HITS. 

AO-t«i  *a>  OIV.     « 


•<9«m(ItI»l.t    *L0« 

"ULLv  iTi<"«T«ic  Flo* 

AIIALL'  «T"»CTA|C  AAVt»  IN  LlMC»«UtO  COX- 
••[SSIBlt  flu*. 
•0-1*1  A*!  CIV.   9 


CER  -  DAT 

COXKCL^TIOO  exec  BUCKLING  0<T*  ON  PLATCS  HL 
•  LLOV  lOi*-"     tT  ;na  F  UNOLR  •■(•L  C OH^HCI S I  ON 

•ttm  TMtoKY  F0«  Pf«»eCT  Plates. 
•e-*«i  T»s  OIV.  J5 


•C*VO«CNIC> 

•Evit*  o»  Te»»'s  »ctivity  cnoins  s£Ft  m.   i»«a 

CN     C'VOTRON     STuOIfS.     "CTALLIC     FIL"    FOI»"»TlONi     ANO 
POLVXt"    DItLtCTBtC     FlL"    »»<OP€«IIl$. 
•0-2*1     •*>  OIV.        • 


•COViTAL    HOCOC** 

PRODUCTION    OF     HIGH    SHOLA     ANO    H|6H    VIBKATION 
FFtOOINCT    l«r»I$T«NT     CRTSTAL    UMTS    ilTBOUT    Ht- 
«0«TIirt    TO    SCKCexING. 
•0-2*1     (Ol  OIV.     25 


•coMPvjTtm 

AN    AST14    RIPOAT     B|8lI0<4«APnT     ON    COP'UTt*!     ANO 
TaTa     P«OCl?'IN<i     5v$»l»S     li    PSEItNTtO. 
•0-2*1     150  DIV.     >0 


■4TEA.T.-MT     CC4«!Al     rApLES. 
•  0-1*1    5A1  CIV.       ■> 


T-.fuAtII^AL     ANT     CCNP'-TtF     STJCT      QF     C^NVOlJ- 
TIJNAC      'OL,f«      ANC      StJuES'lAL      C^fC^I-lNG      IS     PXtSCNTt 
•0-1*1     '00  .IV.     5C 


•C0«i«USTION 

>CI»t*SONICI 

INVISCIC    FLOt  FiecOJ    F„»     A     M- A  |  «     aiachon. 

T     mBjlCNT     -f«IN4  Fl'^AS     til..     L*PG(     DCnSITT 

'^AA"lfN»s    A.'C    NO  -MrwiCAL    aEaCTIONS.        >UPE«»0N1C 
^"-Bl.ST  ion. 
•0-1*1    '12  CIV.     IC 


•<0«i«UtTION    CMIMSC'I 

0PT1»Ua»I0n    rr  nateaialS    fj"    CCxBoaTion 

ChanBEAS    of    lIOuI-  PAOPULilON    S»STE"S. 
•0-2*1    ••'  jIv.    J7 


•CO»*Lt«    v»m»»Lt» 

NCTA0P4S      OF      TAAN^-  I  SS  1^4.      4,  INf  S      ANO     LUNPEO 
AfACTANCt J. 

•  0-2*1    Ml  OIV.       T 


•CO>»OSITt    lUTIRIAL* 

l"P»CT     J'AENGTh     rr     ALUPINA     F  |  Bt»-C  E  <••<  K 
'ONPCSITli. 
•0-1*1    11*  Civ.     lA 


STNTmISIS     ANC     EVALUATION     OF     THtRPA..NT     STABLE 
•  CcTNERSi     P-^LT-P.     ANO-P-PMENOiTLf  »<  . 

•0-1*1      •«•  DIV.  A 


TAANSVERSt     AuPTaPl      STPLNtT-     QF     »LUP|NA     FIBF*- 
C'MA"IC      t044P0ilTrS. 
•0-1*1      ••)  OIV.      lA 


•CKTST4L    MtXUt 

'«€    DESIGN    OF     A    BANO-PASS    FILTERl     AN    fW 
rrSTKIBUTION     TRAN5F0PNC".     ANO    OTMCK    COP'OnENTS 
FflX     The     OICPN     S'S'E". 
•  0-t«l    TM  OIV.      • 


PCO*<^TC*I 
C0C1N« 

4     STULT     rr     FIVE     «t»SfT     tSTAT     TECmNUUES    F0« 
^St     IN    'OAiP'  TEA-A  !CCC    SVSIEPS. 
•0-2*1     '♦♦  CIV.     JO 


PC0»»UTt«» 

P*0«*^PP|N« 

ELECTNOMC     CItlTAL     S1NUL«TI0N     Of     •     SENtPAL 
Nf.jT«4L     NIT. 
•  0-2*1     MS  CIV.      16 


•CONICAL    tOOICS 
HVPtPiONIC    PLO* 

C^LCUL'TION    FOA     LOCATION     OF     REAR     STAGNATION 
POINT     IN     ThF     v1SC"o^     base    FlOA     REGION.     SliE 
CF    viscous    ••AE     44C    FcO*    CHARACTERISTICS. 
•0-1*1     22c  CIV.        « 


•CONICtL    tOOItt 

RE-rXTRT  kfROOTNARiei 

RE-ESTRV     ST^BlLl'T     AND     TAA«ECTOPV     ANALYSIS     FQ 
A     CONICAL     VFhICLf. 
•0-2*1    •*2  DIV.       « 


•CRTSTtL    OSCILLATORS 

PRO»LE"I     IN    CONNECTION    • I TH     oeTAINlNG    A 
FREOOENCV    STaNOARtJ    ACCJR^'E    ENOUGH    TO    TtlT 
UMTS     TO    »N    ACCURACV     OF     5    PARTJ     It,     10     TO    THt 
lOTM    PEA     DAV. 
•0-2*1    T6S  OIV.       S 


•CRTITU.    STRUCTUMC 

RESEARCH    RElATFD    to    5Nu«    CCHMUNITION    *N0 
pCTanorpviIS".    SE^    ICC    SOLIDIFICATION!    hCCtMNICAL 
PROPERTIES    OF     ICr.     SURFACE    CHARACTERISTICS    OF 
ICE.     SALT    PTGRATION     IN     SEA     ICEi     •NO    0«T«CN    0I«PU- 
«ION     IN     ICE. 
•  0-2*1     »M  OIV.        2 


INTERNAL     STRESSES     IN     NUOEL    CERAMIC     STSTCHS. 
AD-2«1     ••*  DIV.     lA 

K«rST4LLl»»Tt9«l 
IRON 

THE     EFFECT    OF     INPURITItS    ON    RECRTSTALL 12AT  tOt« 

OF    PURE     IKON, 

•D-2*l    aSl  CIV.    IT 


pCOnTROL    IviTCnS 

A     SELF -OPSANl? INS     CONTXOL     SrS'EH    BASED    ON 

CORAElA'ION     TEC">!.jES     ANi,     SELECTIVE     "tlNfORCE- 
"FNT      IS      ST    lOltC. 

•0-2*1    ••«  CIV.      B 


•CORAL    RtCFS 

•  TOLL    KE'tARO-    BULLETIN    NO 5 .    Bt-9«. 
C«*I$T«4S     I'LANC. 
•0-2*1     ITS  CIV.        2 


KORREL^TION    TtCMIIRUCS 

•     SELF-OPGANIJINS    CONTROL     SrSTCN    BASED    ON 
COAREL^'ION     TECM4IJUES     ANL     SELECTIVE     RlINfORCE- 
TNT     IS    ST'iniEO. 

•0-1*1  «••  CIV.     a 


AN     ANALYSIS    OF     A     C0RREI.ATIN4    RAOIOPETRIC 
SENSOR. 
•0-2*1    GSG  OIV.       6 


•CORTlcOSTCROieS 

THt     HlfcM-AFFlNirv     CJRTlCOSTtROIO-eiNOlNt 
•OTIvlTv    OF    SERUP    INCREASES    •FTER    AORENALECTO"' 
op    HTPtPHTsrcTOPv,       THE    BINDING    PROTEIN    IN    RAT 
<r«'J«    ••!    FOUNC     '0    BIND    CuRT  ICOSTtHOKC    "ORE 
FIAMLV     THAN    CORTMOL.     RMCNEAS    ThC     0R»*C»ITE    re- 
lationship   RAS    OtSERVEO    For     HUNAN    TRANSCORTIN. 
'ME     CORTICOSTEROin-BINCING    PROTEIN     IN    RAT     $€RU" 
IS     AN     ALPHA     GLOSLLIN. 
A0-2*l     SS)  OIV.     16 


•CRYSTALS 

PROOUCTIOA,  OF  HIGH  SHOL4  ANO  high  VIBRATION 
FRtOUENCT  RFSISTANT  CRYSTAL  UNITS  BIThOUT  RE- 
SORTING TO  <CREE4INS. 
A0-2*l  (Ol  OIV.  25 


theoretical  treatise  on  thc  possisllltt  of 
observing  laser  iction  fru«  the  r2  linc  in  rust 
crtstals. 

•  0-2*1  TM  OIV.   7 


01SL0C«TI0N-IPPURIT»  INTERRCTIONS  ANO  STRAIN 
•GINS  IN  AGOL  iRrnp  TEHPEHlTURt  •NO  •  FCR  PARTS 
IN  lOO.OOO  IPA^URI'r  LEVFLI. 
AD-2*I  SST  DIV.  IS 


•CUT-OFF    VALVIS 

ORLOSIVt    rORHIM 

oevelo»'hfnt   of   EKPLOSIVE-OPERATCO   vacves. 
CUT-OFF  VALVES  Based  cn  eaflosivclv  collapsin« 
PETAL   TueiNr-. 
A0-2«l    STt  OIV.    22 

■CTMRNtTleS 
AN  I  MACS 

A     SELF-0RGANI2ING    CONTHOL     STSTCM    SASCO    OM 

CORRELATION    TECHNtOUES    ANl;    SELECTIVt    REINFORCC- 

PFNT     IS    STUPIEC. 

Ae-2«i  •••  OIV.     a 


•CTCLOTRONS 

APPLICATION    OF     THE    FAST     CYCLOTRON    BAVC    OF     • 
P^GNCTICALL'     FOCUSED    ELCCIRON    tCAM    TO    FRtOueNCT 

hltiplication. 

A0-2«l    TM  OIV.       « 


KOSTS 

tCAROMS 

THE    COST    OF    ADVANCED    RtAPOKS.      GCNCRALIZCO 
DISCUSSION    OF     THf     COSTS    Of     RESEARCH.     OEVCLOPNCNT 

'FST.  Evaluation,  production,  rages  aso 

PATERIAL     PRICES. 

A0-2*l     GOS  DIV.     22 


•CRATtRIN* 

SAMC 

TRENT'     A-LS  'CHARGES    RENE    OETONATCO    OVCR 
CRT     SANT.        FFFEC'S     ANO    RESULTS, 

A0-2*i   •*«  OIV.  ?: 


•CMtF 


MECHANICAL   FROPCRTIES    uf    COHMCRCIALLY    RURE 
SINTERED    a     ALLOY     SHCET    FROM    ROOM    TCMP(RATuRC     TO 
•500    Fl     AR-TB    ATMASPHCRr. 
A0-2*l    AOT  DIV.    IT 


HL-i 


•CYLINORICAt.  MOIti 

CALCUCATION    FOR    LOCATIUM    OF    RCAM    STAOUTION 
POINT    IN    THf    VISCOUS    SASC    FLOa    RCGIONt    SIZE 
pr    viscous    RARE     ANO    FLO*    CHARACTERISTICS. 
AO-t«l    2tO  OIV.      9 


CLASTIC    LOSAR    BUCKLIMS   Of    R IN«-SUPRORTtO 
CYLINORICAL    SHELLS    UNDER    HYDROSTATIC    RRCSSURC. 
A0-1«1    Alt  OIV.    IS 


TMt    C«TtRNAt    FIELD    PROOUCEO    BY    AN    ARBITRARY 
SLOT    ON    A    DIELECTRIC    COATtD    ELLIPTIC    CYLINOCR. 


AD-*«I    S»0 


•OATA 

ANALTSli 


ANALYSIS    OF    OATA    TRACCk 
*»-*«l    TTB  OIV. 


OF    VCRT    BMORT    0URATIOM4 
IS 


DAT  - 


tlCJL    M*CT«I» 


r«it  or  D«r«  T«ACCk  or  itif   w<o«'   x/«<ri 

TM  0I«.    11 


uato  re  MrraMnTuux*  *•■«  ri«  ntojicr-i 

MTTfiawf    *T     r)«     »|,«MCT     VtMUt. 
»t    !>•  Otv.    M 


BialTM.  e«i»wrtii«  raa  kTM*«  mo  MoctMi<M 

rOH    *|*    tTAT*    ■*•     «««I>W    MTIVITKl. 


'MI  iMCuii«MT>rtaM  wieacii'  'on  ^**ac< 
•I  TM  Div.  >a 


MKnuct  *  tvtTfK  ma^AiK'  or  ocsiMi  >Tirc« 

MvCkOMO    r<M    aiDICll    Ii»u*»<' lOM. 
•t    VM  0I«.    M 


M  atTIi   mtumr  •  iH.ioii«*n-r   on  coavuTfai   4W 
e4T*   »««cu*ia«   tvSTtnt    Ik  mHMMTCO. 
fii*l    •••  OIV.    M 

«**t«  HMCIMia*  •▼•▼■lit 

VPItllVIMCM 

4    iTvlO»    8»    »l»t    (I'MT    lfcT«T    r[c>«il4Ut>    '0* 
UM     IN    COMPVTt*-!  rOCO    ITfTtM. 
tt    V«»  OIV<    M 


«T*    tTi 

0I4ITU.  co«>jTriit  'OK  kToaiM  ua  •«ocoij'« 

<  k**«t  *«.u*«  or   imtcllImkc   i>»oo«<4MO«  tan 

»M    •!•    »T*«V    IM    IMHaa    aCTIVITIIS. 
•I    Mt  Bl«'    M 


ear*  aaactsfiM*  iTsrca*   it  >iicMNTio. 

>1    M*  DIV*    M 


la   laoiviOWM.   *•«   *aaf    tumitit,.. 
•UCM  •ucsTion*  tt   'aMaT    i*  t>«  aaoSaaiLirf   00 
MMvIvaL   or  a   ttci'ic   lutUT   a*   r>«    iaoi>19- 
uM.t''    »    -aMaT    It   rx   volict   aaJiaUia*   ri« 
*«««aaiLiTT  or  mavivM.  rwi  iimli    ii«i>iju*t.«' 
trvca  ri«  oT>«at>   MMavioa  is  rjito,'    o«   •»•• 
tt  TMC  aaaii^iii  vvoaaaiLlTT  o*  ^i«t   suavi^kc' 

»l    M*  0I«.    11 


IT|« 


«I>«T1C    tTuOICI    3»    '"€ 

Of  «iraoua  SUM. 

*»>t«l    VM  DIV.    It 


><4aa4.    0«CO«M>tir  ia« 


ilwTiaco   t   ici-aT   tMCfT   raoa   aoga   rto^airgac   ro 

afoo  'I   ui-Tt  iT»et»««af, 

•1     ••»  OIV'      IT 


VMIT* 

C>«MitTaT   *«o   e><«aic*i.   aNaL'llI   »   -iSt* 
OlL-aiM  OCvotlTi    i«   DCsrauvia   4W)   C4a«iia 
t«ic(**i   co^omie«-«iaio.»^o«.i«ao5.   wa^ax 
■■HiaT  BirvaacTION  aMaLTttt. 
M  —I  •••  aiv.  n 


TtW 

4*  4tia«.r«it    II   aatMMTU)   or    4  au«.M3>t.iwrr 
Ni»-«CCaM  acTtCTioo  icaat,"  etna  aoa  ^xn^f 
urn  iMtiTirvi>«  eajccTt  wtomo  lo  NiTfat. 

•!    ••»  OIV.      •   - 


•aicueraiei 

'Kii«H  0*   tM   t   a>ao  •ixxM   tiTu  j«a  a4«o- 

4C-t«l     «Jl  il».         • 


"XvlLO"**'     0»     a     0«.1T«I»|CO    4».4»J     .34T|»« 

co"»»TiaLi  'If"  o«i«  e>aiuOiiM  co«»oi*oi    •4rt« 
»i»oa»'lo«    'tJ'li    aao'OTTM    iiac    aoijMc    "HH'oa. 
40-*«l    *|a  J|«.     la 


3111    «0a     UT«l,ll^»     J»     .0"»LII     V<4^>     J#     I'Hl 

4S.t«i    M«  :'..   14 


•oiavtaorriaL  caosi   uctiom 

»t4K«t"»NT   3»   it»«' ic-o  :"iat»i»  i.t    caois 

40-t«l     *«1  .!>.     <> 


•«ir»u*lOM 

r«^l'*»iO*.   3*    *    '»«ja'    • -»    '"<€    ii.»T»a;w;''    ■)» 
*».f   'otiTivr   cot^"N   o#    kM   [  ^c- raoMAANC  T  u   »rl^2 

'??     I"<LUCX    "K  1  t,  «•  I0<»    ■)*     •l">l»t     4"ri.irjotl. 

40-W1   'a'  :i».   i» 


•OOCua«irT4TioM 

''*€     CKX^*1»'»»  ION    vaoKLC'    'oa     LAaM. 


•oo»»vfa  aoiaario* 

"yfvtLOCtry   »tniCLtI 

"'fJCIT'     0»     4     »»«ft     «f"!CLl     V'T-    «4i^CT     TO 

•»-t*i    tio  c:<.    ij 


•cx)»*\.ca  aaoa* 

•c'lvi    oo»^i»   «f^aci"    si^soa    '3   iix   i.< 

»0-I»i    tiO  Jl..     il 


•oo»»vt«   TaAcaiw* 
faaoot 

•'•l     »«»vlril«»    i%    -c"»c.«.«.'«     IN    •aoa«    t«ac«1»« 

»f  AC  i*t%. 

AO-tai    4T«  ^i>.      » 


aOIOITtt.   COl^VTtlU 

oiai'41.   '0"»vf«»  »3«   »»oa««t   ANC   •locosi'.t 

•  vAaat     ><X.<>«     OV     IxTt^L  la€><r      l-^oaaATIO..     ANT 

•  oa   Ai>   iT«r»   (<•    ii>:««  AC'!,iTns. 


•  •••iAi"»'i   «»«,.•' rcAi.  tijiMi  or   A 
'i*t"M3»K    "lot    l••^.fT^   >Nb  r«!Tt. 

40-I«l     4i>  ^I>.        < 


'MfOaC'fAL     AWr     -0"r\jTt4     I'^OT     o#     ^jn*xj- 

'TO.»ai.    :oo<«    A<ic    <l9vjt"<' I  At    afori^a    ;i   •aiM^'cc.       At>-t«i    t»j 
40-l«i    »00  ii».    >o 


4,j»oaat:-H  j#    -<>rns   3>.  •'   ii.[craoct>    ix 

r^-^'€      .W*04l      4C»0a»'IJN     »lHt'lCtt      tAh,tf  AMOSTATIC 


"OoeLl»€  or   4    jTjTt«   ^»:«.4   »i"»4<. 

-v»TT^Tic,L     CO"^    •(•     tMO«>. 

4e-I»l    '10  ;•«.    >o 


•CC(MOaICl 

■  4T.««4Tic»t    aaaLTiK 

A   •4-0'r    »w»<':-N    4S    4   ^aocuc'    jr    4    14t   0* 
i'4't    j<4C4rpTiom    4NC    4    *(  '    zf    4C'   3f  sea  irr  I  o<ai. 
40>a«i   4T1  :i,.    .i 


asATa  nuaaHlMlw  rraww 


a*  41TI4  acoMT  iiakiOaMarx   m  ca«r<^ria>   4ao 
eara   *««ctslIM   |TST(as    Ik   mCMaTio. 

•t  Ma  oi».  M 


l»l«a  aaai* 
Its 


4    1.0   «»   tOLic   j'4Ti    i.a4ar   ■tic40«4.t    'aA-.*"  r  •  «to<jC4T  1  o* 

•rCIWt-4>i'!.'«4.?-'-     4f:i:.(      taiTQ.     «  ^a      ^tl..i4-  MI0««4Mi|«« 

'iji    ;»  4  ■4i.4<Kf-   >j»i.ni"   '  •»«  ;io«4  ■  lO". 

*&-t*i    IJJ  ;!»■      •  *   ::«rAar»o«i   ^»   ^ao^aAwwc:    iN»TB.x'io«<  3* 

**4c-:«»<i  ar» Moc i . 
'■"*t^   ?!wKjt   rffc'::«  ^«.;.e"   4nc   «€».i:":)n  4B-iai    'm  ,i».   j^ 

"t    4"rvl'tiaj   4«    roa^oAx'i    in   aaOAA    'a4t«i»<; 

•f  4C34IS. 

te-t*t    trt  OIV.     a  atL»t'ici" 


4   »l4j IB  r ^ 1 ' 
?iar4C€    '"4'    4,. 

^•AC  IN*     f  ■-»•     'H 
40-t»l     kTT 


s^aL:"!*t«   44POGC 
■4  ■x'iiNj   '"*  "ao^a 


4^■. :   r  I    Aa-»i   a' 
4t>-i«i    ao' 


't«rt«4rj«t    '0 


•OIOOCI 

fCnlCOMBUCToai 

laroaiaa'    lAaa(iti;«>    '  0«       •rtoaaci    44tt 

ACKlTTAXt      4at      Of4|VfO.       4>£      4      rOLTNO-'Ac      |  Su  A . 

•rw    II   nvrii   '0    !»<-i:4'f    'Mf    aciiox   :•    :iacur' 
40-Ml    '!■»  .■..       • 


■•C4kua(-v><'   o«    iL4i»  rc-c  :»«iamT  lAt   cajji 

«':•?'>»  ^»r>.a   »»4»«    cma"«i«*    •;   :>€t(cT    KATTiaco 

•'JX%      4SC      **Q^OM\  . 

40-i«i    a«i  ji«.    ii 


40fAXA'!r      1L45»;'      CJN%T4lsT,      ^      mQJ -^  ^      4  No 
"'"'J  i<      :X'l»-l««C      4T      AOON      't"rf44'^aC.  CJ«^'JT4_ 

'■;■.»   vfat    -4j«    r»c"   "t4»\/arr    «tLXi'U»   ;>»   •»o»- 
•  I4';>i    0*    -.»    •</»    ,.i.'a4»o«.l-    "i,i.«S. 
40-»«l    »»1  ■J•.^.    i^ 


'*Haa44.  'jrv^w  t- 
•  (l<j<.Tl>i«  r»o«  »». 
*fr>t«l    *1> 


"^r    j*IN«   t4fC4   r^a    . 
■ON'*-!!.    :!a   jjtt^M 
.4    j»    ■■."•t.m    'f'". 


>^i>{,    •ci.'iTuflcai 

1.  •"••■'HflU 


4a«0M  ci.r4«u»  ANC  atco»i«»    in  ai-aaTi   riA^j 
rtji    '0  4  ai^aoaAvr   -iiC"4i.m. 
40>««i   4««  ;:..      • 


fi*    4    iv^tA   »oac»    -.V 
4&-t»l    •■»! 


•0IM4M1 

4«l«IC* 


»"tT«»»M    0*   •f.ijL4Tto   i'«v,cTuat    'Ci.»»>«aTL- 

f '-'•-tU0l4i<    t^4tToa{»t,     •.••-r|Mr.5a,;«»oi- 

10-jai    ill  ^:,.    .. 


•CLrr^ai;   siKxaaaci 

-A^ACITO*      CIlC'-AAaC      "€'4^      '3«*>lNa,  Tp4«4K 

T'^-c    cowiai-a4Ti»»i   acar    Xitcrrc    'c   kacoati 
-4»4C:'-)a    ?!tc~Aaac   »oa»iN<.   «•    Ar'^A^    rAaTj 
•a  jfvc  '  1 0" .      ftf  ^••"."OaAoi.  :c    »oa»is6   o»    )m€    Tr 
•-t   Do«i»   c?4*i4v»4T :  osj   :i  -noiac". 

4t>-I«l     til  ^!..     i« 


•ftfcraie   »Il4.0» 


NA'^PAL      NO  I  If 

•»-i«i   *o* 


j  i<.      J 


rM|M-«lw  TUHMCLIM  aaMi«klcs  ai  ar  acrtCToai 
ar  aie*OMv*  maamaeict. 

>l    IM  OIV.    is 


4     COtLtC'lOK     ^     -jaOANliA'  ICnAL      A>CI     "t  T  nOOOI.  ^  I  - 

C4c  -UTtaiati  o*   4NT-aA.   H^^tll.«:  «.    '.«   itA-f      aftrcTaic   -oata   aaoevcTiea 
laai.    ••oscov.      ^M^af    4ar    «•    tst.  i.  iO'^a^.   'Aacat 

IfACia^TJl      'OV«^I»«      aOT-      TMf      .UMN      4X      4NlN4t 

4»»tCTi  or   'Mil  eiiCAM. 

4^t«l     ajl  3|».      14 


fl-Mlvtt  MMliTiviTT  ro  am.r i>tl -*■*«»«'»■'  teim.'*  tvtrria 
llvaCT  raaca   rt»T».      la  a  oa   •   rttr  aouwi  t.^ 

^«^^  OfrowariB  Ni«f4  o«OC*   aMk   tT«ue«  rr   r<  tvatuarieti  4«c   rtiriH«   oa    '»c   » JLu^a  l*»i 

"_      ~_      »«a«i«»r   yiLOCirm   come-  lOwic    M|Tc>«1.    iLtCTaoiraicT  i,f    iai'cxi.    :i44- 

t»  rmtt   MfCM  OCCUKMO  ouiiia*  0«»T«uerio«       ufcaic   cUli.    'laaof i.ict«ic    ira^Tjat,    anu 

•V  M^MIOM  m  ruu..icat.l  aa<.LS.  laNoaiCM  ranaiCA'tx. 

•»  •»«                          OIV.  jj  a»><«i   Ml                          3,,.     a 


-"narx^N-04'ttf  s   waiNAar    c  i  *a4Ttaaf  I  ra  i  al 
-"»»       'utL    'ILt    •ao«a4".       avAIC     1    0*    '"II 
••o«aA»   •tiii.rtc    IN   Df»rLur"tNt   Ai«   ti>»iau««€NT4,. 

•e»'      ■>»      4      iA-«4T»      »UfL      ftWL      »COU«.(l      AN,      T  Ht 

rfiiiN   4MJ   »4»aic4T.3»   oa   t>^    ho^c    ir4CCca4r' 
-^-•4'iai.t    •!'>•   »-t    I"rao»fr   auuf    ico».i   aooj'ta. 
»o-j»i    aji  jk.      ■• 


cowvfaTina    »«i«a«4L    INTK   fLfCTaicai.    'Oaca    «» 
•-1    «oa'iL   -04i»fr»i-N    ->r    '"«»"1onic    r^tC'ao««» 

r»:"'rO    rao*    an    4L44LlNe    N€'4^     flTTf^. 

4S-1«|      ••}  -)T<.  9 


aCLICTaonaowTTC   'IttOt 


^t  _  '      ON     A 

40-2*1    120 


[CT«1-     C>,4T 
2!v 


4><B  1  7444  » 
C  '  I.  I  NOC  «  . 


*CLrcrao<u«MTic   i«Vt   atFLfCTIOXI 


"1C""44»»      C 

ri'OLii   TO  at 

•N      »4«M«C      «4T 

4t>-iai    131 


•CLCCTaonaaicric 

5C4"14  IN4 

INF : s I 'r    i*"  !• 
40-l«l    r»l 


•0»<-%tCT  I 
-If-     45     tL 

tL^ -Tf      C J" 

01 


ON 
••UN 


"lAluaiMtN 

40"4SN[TIC 
!C4T10N     St 


4     or     THIS 

ICATTtacai 

STENS. 


B'      •      N44a?i 

:■■   4   4 


a     •■lanC'LT     C0NOUCTIN1 


EL.S  -  m 


aCLlcraicaL  arrvenat 

INTuLkt   •tl'OMt   iTNTMiiii   tor   NCTaoaai 
CNAB4cT(Bi;ro  1^  'JNCTI0N4  or   4  riasT-oaocai 
L iNCAa    oaiaATOa. 
40-2*1    »»a  OIV.      7 


Nf'ioam   or    '•4ni»i  ss  i  i^n   ^inc!   anc   i-jnaio 

•'4CT4NCII. 

40-2*1   a«i  cio.      ■> 


tCLtCTiicaL  Pusrvrtii 

TCTONATivE   ^acceii  tvAtuATioN  f 04   TtaacsTBiai. 
MvpfajoMC    'Llfc^.T.       A  lapatATHiNfi   ^aoa^LllON    and 

ritCTBICAL      4aa»C».'4»  I  3N      ITS't-. 

40-2*1    *>a  OIV.      \ 


*€Lecraoe>«aiir«T 

CXalCAL    OOMOt 

Cl.tC'«0C"l"lC4L     Bl»4H>*     OF     OJ     ANC     "202     O* 
C'      tttC'40C'S. 

40.2*1   a««  Liv.     • 


afLCcraooci 

AOIoaaTirN   or    C4vatN   on   >>t   iLlcTaoctl    in 

CiLjTf      MilOAl      4PI'~a»T|0N      »lNf'K5l      G4LV4Na|T4TlC 
'44NIICNT      '»C*a»IOLt. 

40-2*1    ra3  OIV.       a 


aCLicraoocs 

€ncTaoe>«i>i»T«T 

tl.tCT»0C-t"IC4L     ai.'.4vH>a     0'     OJ     At     "202     ON 

cl   ti.fC'aoori. 

40-2*1    a««  OIV.      a 


atLlCTaotKCtrwaLOMaawy 

4N     f  LlC'40€NCr4"4L0fta4K.-lC      4c^..A      •"' 

»rto64c«   coNTaoi.    ,n!t. 
40-2*1   no  OIV.     a 


aCLtcraoN  orriet 

4    VCBV     HTtH    ariOLUTION    CATHOOC    RaV     TUK 
vltLOINO    4     ^aor     4»aao«l«4I£LY     .0005     IKCMCi     IN 

ri4««T[a  ovra  a  a    inc"  PiAWfTia   scaccs.     4 

«rNt«4L     OlSTtN    THPOav     4a*t.IC4«c(     TO    4NT    «ISM 

atiOLuTioN  far. 

40-2*1   (2a  OIV.     a 


aCLECTaON    TUMI 

C4»4BILITT    or     UlT»4J0N1C     aCcOINS    rO«     JOININ* 
»4TtaiALS    or     lNTr»t!T     IN    1  Mf    t  LtC  TaOtl- TUBt 
tNOuiTar. 
40-2*1   aoa  OIV.      « 


KirCKINCNTat   DATA 
OCSItM 


a«LteraoN  tumi 

■fLIABlLITr 


ac"Ifvins  4  MitHca  dcskcc  cr  acLiaiikirr   la 
I   fLtcraoN   Tu»tj   TMaoui"   a   atitca   uNO(atT4N0|NC 
rr    THt    «INO«    4N0    OUANTJTItl    or    t4S<S    t-ICx 


THt 

OCCija    IN    Tnra. 
40-2*1    *«0 


atLfCTaONle  CiacuITI 


INroaHATToa  ok   •<  icaocLtCTacNics  roa   navy 

4VI0NIC!    tOI'IP«<>T. 

40-2*1     2>«  DIV.        B 


OPTICAL    fSTIN»TION»    AS    AN    ASFtCT     Of     TMC     TMtOKY 

or  OPTICAL  oe»i4N  or  c«^Hi»tMs  AS  attATco  ri 
THt  aaacTlcr  or   STATiiTiCi. 
Ae-t*i  40*  OIV.  IS 


*<>Pt.OSI0N* 

EKPLOSION  LIMIT  sTuoitk  or  Niraous  oxioc  and 

NiTaous  o»ir>€-NiraOGtN  aik  NUTuats. 

AD-t«l    TOI  DIV.  22 


aCXPLOSIVt   MLTt 


ocviLO<^rNT  or   4  N0Nra4e>^ckTiN6  acLC4se  •01.T, 

AO-l*l    T»»  DIV.    22 


*ci<n.osivt* 

DCTONATION 

tirUOSlVrS    SENIITlvITT     TO    "ULTiaLC-rNASHtNT 
IMPACT     Ta4C»     TESTS.         I N    4    Or     B    TEST    BCWINOS    THt 

ACCE'Toa  ocTOtiATto  HiSM  OMOra  amcn  srayca  %i  rm 

raASMtNT     SA'^^LE.        ra46»1CNT     VELOCITIES    COKNE- 
S'ONOED    TO    THOSE    VMICM    OCCOaaED    OUKIttS    OCST«UCTION 
f  E«ai.osio«  or  rm.L-sC4Lt  •4lls. 
AO-t«l    lit  OIV.    22 


aCLECTaONIC    tVITCMCI 

4    1,0  A>   lOLir   IT4TE   i-e4>M:  HicaovAvE  tbanshit- 
•rct  Ivt-ANTi-TaA>,s>«iT   accEIvc    laiTC-  roa   utiliza- 
'ros   IN  A  BALAMCti-  ov'Lrxt.*  ccar isuaaT ION. 
40-2*1    2S2  DIV.       < 


ABGO^a  CLFANuP  anC  BICOVEKT  IN  au4aT^  VIALS 

ri-'C  TO  4  HtraoaAvr  risc"4n6i:. 

A0-2*l    frM  OIV.       B 


4     TN4NSUT0ai;tC     CLtCTNOMC     SBITCH. 
A0-2*l    *••  OIV.       B 


aCKTRutlON 

B-120VC4     Tl     4LL0T     ElTauSION    paoSaAM .        OCVELOa- 

MENT  or  HOT  i«Tausio«  aaocEss  roa  wiooycTioN  ir 
i/i»   IN.  capss  SECTION  Tti  SHAPES.  roLLOato  ir 
paaaiNfi  tk  a»-e«t«uo€d  rtl  smavcs  to  .Oao   In, 

C»O^S     SECTION.        HEAT     TaE4I»ENT    or    FULL    LINSTM 
.000     IN.    THTCa    0a4tN    TEE    ElTauSIONS. 
A0-2*l    *1*  OIV.    It, 


anaaocLECTKic  curiraLl 

TIO  »l»"0*TS  14  ONE  COVtai   JTNAMICS  IN 
POLrCBTSTALl INE  SaaNETS.  ANT  OTNAMIC  8tHA*10« 

nr   oirrusiON-oAMpro   rEaaOMAGNtnc   D0t«4IN   balls. 

AO-t*l     AM  DIV.        « 


KLECTaONl 

fLtcTauN    impact    sTucili   or   caaeoN   lioaide   •itm 
r|clLL4'ua    aiaiNCT"    DtTra»l  NaT  ions.    S»'ECT«0««Taic 
«>.4t>M5. 
40-2*1    21S  OIV.    2; 


-:  ^Nvf "T  !»■(.  TMr»N4L    iNTi,  (LtCTaicaL   roaca  by 

»"t    facte    cONvfCl'-N    or    T"t«»IONlc    ELtCTaoNS 

r"lTTp^      FNO-      4N      4LA4LlNf      h€ ▼ 4 L      EMITTEH, 

40-2*1    »•]  CIV.       « 


aCNBEOOINB    SUBSraNCIi 

'>lvlL0»'"»NT     or     4     DEvITxKItC     &LASS    COATINft 
CCi«04T|B|_t     •ITM     rx\k     EMPEfCINO     COMPOUNOI     •4TE« 
4PS14PT10N    T[jTSl     PaCTCTYff     BiaE     BOliNC    »ESISToa. 
40-2*1    «1*  UIV.    14 


•riaaocLCCTRie  Nartaiat* 

EVALUATION  ANC  TESTI»^«  Of  THE  rOLLC'lNCl 
lOMC  SalTCHES.  ELECTaoSTNICT  IVE  SB1TC"E$.  CEaA- 
ifcTHic  CELLS'  rEaaocLECThic  iTaocTjaE.  ano 
$4Niaic"  rAaaicATioN. 

40-2*1  tJI  DIV.   « 


•Hf     »4Ca'~lC0»V     •C'jaMV'LA' lONi    or     T"t    SOLJ'ION  rfNCAFSULATION 


•r   »Hf    icA'TfiNe   F4C" 

•L4S"4. 
40-2*1     TT* 


PlNSl"      rn<T^4lI0N5      IN      4 


f «'  I'AT  1- 

i""r«^c-    IN 

'wt      MO'ION     - 

40-2*1    t21 


tCLECraON    KAMI 


or    lAvEl    BT     4N    Ei.ECTaiC    JI'OLE 
•  44-     «CNOGEN<OC"     PL4S.i4t      INClJCINS 
BCT"     FlECTBONS     4NC     IONS. 
OIV.     iS 


N(I      «IT»^L     «0»      NEAloPl"*      T-t      4BSCH.tTt      VALOEI 

0'    tLCC'BON- 10N1Z4T  [ON    C  •  i,  1 5    IEC'IOnS. 
40-2*1    4Sa  OIV.    i5 


5€vtL0>»"rNT   or   4   OEviTKiFitu   Glass   COatins 

CA»P4TlBLt  "IT"  (-114  EMBEuCINO  COMPOUNOI  BATE* 
AP$oaPTION  Ttjxj,  p.CTOTTPt  VIBE  BOUND  «t$ISTO«. 
A0>2*1  tia  OIV.  14 


•CNCtPHALlTis  viautti 
ETI0L04Y 

eablt  aussiAN  rNTaM0L0iiiC4L   suavEv  roa  the 

rf  TE«»IN4TI'>N    or     T"f     NATUNAL     '0C4LI24TION    OT 
'4II1A    INCEPMALITIS,     TIC«    vECTCaS.     ANO    METHODS 
rw    CONTBOLl'N*    The    VECToaj, 
Ae-2*1     »»»  uIV.     16 


■PtaaOMABHCTIC   HaTCRIAL* 

NAGNCTOSTATIC  INTEBACTION  BETBEEN  T"IN  HAtNET- 

ic  riLMs  ON  sirABATE  suptrippcsED  SJasraaies. 

40-2*1    413  DIV.    25 


MaftNtTIC     SUSCtaTIBlLiTT     or    HNr2.        SOSCE'TI- 

BILITIES    P4aALLEL     AND    PENPtNC ICULA*  TC     THE     AIIS 

rr  SPIN  ALir.NMtNT  PPtolcTtO  BY  saiN  bavE  THtoay. 

A0-2»l  T7*  DIV.  25 


artaaoMABNCTitN 

MAGNETIC  SUSCEPTIBILITT  OF  IM»-24   SOSCCPTI- 
PILITIES  P4aALLEL  ANC  PE a^t  (rf)  I C UL AB  TC  THt  A«IS 
or  SPIN  ALIAN4K.NT  PPEDlCTtO  BY  SPIN  SaVE  TMt0*Y. 
AO-a«l  T7»  DIV.  25 


aaiLAMCNT  BOUNe  COMITKUCTION 

POTENTIAl  or  ri LAMENT  aOONC  COMPOSITES.   4 
CUAL  BESIN  avsTEi-  AS  A  MEANS  Cr  atOUCINB  STMtSS 
ONCENTPaTIPN  IN  4  COMPOSITE  4N0  INC*E4SIN«  THt 

rrriciENCY  or  SMr4a  TaaNsrEa  betveen  riacas. 
AD-2*I    S}«  OIV.    14 


E'FOPTJ 
OclNC'     IPtC 

OifNCItl     TC 

40-2*1    »«* 


4»PL  HA- 

"aGNETlCALt 

•I  T  1»L1C4T  I 

40-2*1    T»a 


ABE     NAPt     TC     E«TtNC     T>«     oSt'UL     'BE- 
TBLa-      IN      THE      BANU      FBOM     M|C»0B4VE      '*£- 
Ir4t     'BEOULNC  in. 

OIV.        • 


ION   or    tkie    F41I    C'ClOTbon   •4Vt   or   4 

•     'OC„iir     E^tCTBCN    BEAN     TC     raEJuEN'?' 


afNcaBT 

cauariONB 

4N4LYS1$     or     Tt«PfB4TuaL     DEC4y     IN    4    CYLIN0aiC4L 
VESSEL     C0NT4ININt     A     CHt"tL4lLY     BEACTIN*     «AS 
"1LU1N6     THE     tNEBSv     EiUAlION    4NC    CHeN|C4L 
•  ISETIC     tUUATION. 
40-2*1    121  DIV.    25 


•ClECTBON    BO^aaOMCNT 

EDUt    EMI «l ION    ^> 
B*    ElECTBON^. 
40-2*1    12* 


lAiL'IDt    BCMSAaotD 


•Mf     PBOP4fc4Tir^N     ^r     IlElT40»'4B4»CT  IC     44vll 
YHB'Mft"    4N     TONIifr     G4SE0OI     "tCll>M    AS     APrscTINS 
ELfBON     COlLlllCN     raEJUENCItl     AMD     SC4TTtBl«« 
CBOIl     lECTI-Nl     I»     THt     lONUSPHfai. 
40-2*1    S*l  OIV.    25 


KNBINCtKINB 

4N    4N4LYSIS     IS    PBESENTLD     Or     4    PULSEO-LIfiHT 
PfEP-0CE4N    -DETECTION    SE4aLH    SYSTEM    roa    LOCariNfi 
4NC     IDCNTirYINO     C'jrCTS    BLYONC     10     HtTEHS. 
4D-tBl    BBT  OIV.      * 


aCTHtas 

SYnThESM     or     BE4UL4TED     ITBuCTuai     POLYPMtNTL- 
f THEB-SIL0l4Nt    EL4|T0MCaSI     P . ' '-0 IMYoaOXTOI- 
PMCNYL    ETHC*. 
40-2*1     BIB  JIV.     1* 


tCLfcraoN  BOMS 

CEIluM    PL4SM4     BoNI     BIT"    BEAM    CDMaENT     OCNSITIE 
or     100     4/M    C".        "OLLOB-CaTHOCt     Bun    4kD     4     BUN 
il'H     IEP4B4YE      ION     4N0     ElELTBON     EMITTEBS. 

40-2*1    tlS  OIV.       B 


*C>CHAMM  atacriOMt 

pOLYMtairaTioN  bitmin  lellulose  Maraicts. 

EICH4NM     BEACTION    BETaEEN    C4LCIUM    ANO    CA«B0>YL 

SB0UP5     IN    CPLLULOSt.        NATUBE     Of     T>«     STBtMSTM 

BEINTORCEMtNT. 

AO-t«l  BM  DIV.   4 


aalLAMtNT  BOUNe  COMBTBUCTIOM 
PBOOOCTIOM 

migm-tehperatubc  aESiN*-paccESs  aABAMtTtiu 

TEST  METHOD'  roa  rlLANENT  BOUND  COMaOSITES. 

PABBICaTlON  ANC  TfSTINS  Of     TVPICAL  BOCACT  HOTOM 

CASCS. 

AD-t*l  BBT  DIV.  14 


riLMi 

ELCCTBOSTaTIC    TntKHOPt.ASTIC    aHOTOCBaPMri 
CHABSt     TRANSrEB     THBOUBM    A    ThIN    L*YIB    OP    LIOUIOI 
MEASUBtMtNT    OP    POTENTIAtS    ON    »MOTOCOHIXiCro«»l 

raosTEO  PHoroPVASTics. 

AD>t«l    BBB  OIV.    14 


aPIRt    IITIN«UI«MCM« 

E«TINtUI»HMtNT    or     aLKBLl     MtTAL    PIRCSI         INtBT 
B4S    BLANKCTTNBI      INOaBANIC     SALT    rOAMSl     SHALt. 
SCALE    riRCS. 
AO-t*l    tT»  OIV.    10 


EATINftOISHMlNT    Or     At a At  I     MtTAL    FIRCll 
r«PtRIMtNTAL     MtTMOOS    USIN*     INCRBANIC     SAtI 
rOAMS    ANO    MIXTURES!     RlVItB    Or     At«ALI     MfTAt 
PROPtRTItS. 
AO>t«l    S«0  OIV.    10 


NI-: 


riA  -  001 


LCM  e«>*ncMiat.t  rmtm  Lucirt  gMM  mrioM 


MM*    Mt 
•^««1     lit  ^1'-     <0 


SI 


[■•UMIJK 

»€"IC0«Ol<'0"     •t»t««C"    -     IlCC'»IC»l     »"<0    0»'|. 

rii.   'vo^tirttli    iMirii' ION   otcTi   akO   lim 


m   Witt    CkOMO    CIWwIT    'MWAMIC    Tt^l- 

vitioa  tTtrrn  >jmo  re  ihmlati  ri«  (irtaaM. 

«ttiMi.   tii»im«»«»''  tn  »<hiClC   OPtruroa   raomir 
MVICM. 

•I    •••  Bl«.    II 


ifTicM.  iruo*  0*  TK  (mcTt  00 
ou«T    I*  •!•  ri.a*  ovta  ctv.imoc*s  ••■> 


>^t«l   111  ;)i<.    It 


•■^••i  tc«t   -»ot    «•;«  "t«»v»ir   •iLOCi'Ui   o»  »«o»- 
40-KI    »•!  :i..    i» 


L»     <»TID     H«»4CI1     »»     l»4'0»4M0«.        -'I'l^Mt 
fO»^4T:l»lS      3»      >«4»      4Nr      •4»i      T.4«t»t»      >*t      JfOlXCG 

•~ic-  '4m   '•'(>   4f:>j<«'   '^    i'>Tf«-t"ic'   D»  •«».4ii  'ii^iLii 

r\.a«S     0»     '«4T     AWe     »'t4"     4t»0»«     4     kOUMCA*'     L4IK 

4>C     T^     irrrc'l     0»     »»t'411'l     >,J«     D«     T^««»^     :-|.^  •TIHTI4i.     Q»     «T^»»€n'     iOi^nC     C0«»0illt».        4 

i>-<'i»i»T   4ao  oi'»mio«i  c^"icit>iT   «4t.jci.  r*  4^   "Hii   4'»'e-   41    <   «e4«.«    -f   •ti><!»«   «'«n» 

to.f«i    Ti*  Bl».      •  ■-■«:i«'«4' :^«    ;■!    >    -c»»"»i'i    •«;    :w;*f4ii««   '-t 

rrv:c:ci<*    "*    w«f  411    '•4n%#i4   «c'«ecii  'imms. 

40-a«l     II*  .'!•■     !• 


i»MI* 


vLfTt  4a«)  flirt. 
Bl«.       « 


CLr4««j^    4JIK:   «tc3''t4' 

OOf     TO     4    •I*'IIO«4w»     *lK«4(l*t. 

4»-t«i   •••  :>T<'      • 


A.4<f< 


:  4t.& 


Its 


•  ICiriC*   'Mi«U.IL    MO   ^aMNOICULM    TO    THt    Ult 
«»  iri*  aci***"*  Htcoicru)  •*   iriM  M<t   r>«9«T. 
T*  0I»>    19 


4^Mia4lM4Tl     4IIIA4."  lC4t.     X  i  I  ««     3^     4 
turt*tOMlC     «10t      I«il.r'»     4"«.     ti!'»- 


•IkJ 

wm«4.Kir''   •ic«o->*«r  iclI    liVM*   «•  rHi« 
'aiLi. 

•I  3I».       J 


vvMiaa  •aocitMi  »oa  iinriaco  j«M.>.arco  w 
MO   MK    C»«T    laaerii    rv.*"!    (MICU)   rOMlaX    l»- 
vacMiOM  re»«i>M  !;icsi   aatiaa. 
M  »lv.    ir 


a*u, 


OChS 1  TV     I 


at   iipcaiaurr  *oa  jr«(ii  4i« 
MrtTioa  Mvclopmkt    :i   oitCulMO. 


•<4'   iic**A4iM    ii'H   4   r^o«    :'    4   «4iic':i»    »4% 

»0<»!C      »l0«      "^      4      •tAfriCO      •4t      >w3*t«      4      44^^      •■'- 

»^t«l   'i'  3;..      » 


41   4iaAc'tii    \\   A«cu>*'4.    :>' 
4»-t«i   ao)  :>:•'     • 


■OTariaa  iraucniao 

r**^  Il^)tl»t.  tr»fC'      -^      4      'h4>i%«(B%C      MlltftOMC 

••4-JIC'l'. 

*»-t«l    »••  e!».      • 


icvtaATion 

'v.>aft  «aocr    rxi*!  Aocies. 

40-t«l     t«*  < 


•aa»»«|Tt 

4*   »»»o».»T:-    ft«*^w:'f    4v*.vj'i-    ii'-    :<^«0*i2 

••^•■44.      4X!      ■tC"4»l-4k      »«U»t«'lH, 

40-i«l    (Ol  ::i»-    14 


•«a<K«o  ti^vaaT  iaui>i«>iT 

•CISCO    •lltlLlI 

^*f  44':  ^•i     4»4C     *i4»!:f 

!'■«  iTi***   *r"l-'»*:,|4. 

40-I«l     to*  .1' 


i«»»».jC'  I  oil    '0«    T«t 

»i  '•  :c   4ci:  "im^i 


^A^OnyiCm       J»       :^»f44';^4.      4*<t       H4»ICl       ;"IST«^JCT  J04,J 

» ^n    '-<    •»or'»iir    4-;a    '"'t    ,c-»«   4io  >4vo«4j[i« 
4i>-i«i    (10  ri<-    1] 


-•j«4/;n«    r  <^    tr*<:-iN«   i«4:^t». 
4r>-i«i    til  2-1.    II 


■*4NOaOO«      0#      0»»f4»-4ij^       I«4S'4A 

40-1*1   (11  cr«'   1] 


' :  >i  4  4  J* 


•••(XJ*     DTKAIIICf 


•  -t  :  4    1  ■•  t 
»e>-«*i   •*• 


:  !•  ■    it 


•^10  tLicTsoLTTt  njCk  ctLLii      izaoaio,* 
iT)«j>«.i   MO  iiatMia.a*   ic*«i9.if  Kiasr**rt*i 

«.*••    ItM.    KVCLOMCHTl    lF»ier    V    l.M|aM    OI»»V>- 

tt«M  M  »«a»aiiwmti  »*aaic*riM  or  ccll  Maticx-ri. 
M  ai«>     r 


40-»*i    t-r* 


(  1  J«     l* 


■T«c*  miaaar  (xraariaaiirait4. 
Mapit  nju.  ecu.  MOauM).     tMM   i   a»  rait 

AVOaMMI   MSM.rtS    IN    OC»CU«n«*T    4>C    (la«iaOi»<C*r4i. 

TttT  gr  *  t*-a«rT  »uck  ecu.  ■eoM.ii   4*0  r>« 
DC*iaii  M«  raaaietriw  or  r>«  Moat   ia4C(G«A'' 
coMraTiaLi  (ITM  r><   i*»ao«to  (kuc   tcocr  tooire*. 

•t    tAt  OK-       ^ 


o^tiaitaTioM  oa  ru«L  cgM>u»aTio«  9*   tuat*. 
I«4itc   raaaaaoaTt, 

•I    •••  3IV-       I 


••aoua   3T«*jiici 
-«4'   4(«  M5J   HC-44IM   •:•-   :oo4.:»<;    o»   »'•-)««-        ic«4,io« 
^'   ■«4»io   «u<«a4cn  «»   c<4'o*4' 1041.      :4;'t«i4t 

t».«riO.|»     3»      ■<4(      44<;      •4t»      t>4l|t/t>      4«(      XO>J<e.  4*H.,4^      •r»0«'.      4ft(4>C'- 

*M|C"     r4«l     !*T0     4CC-IO*'     '■<      !«'t»-€"t:'     3» 

»1.»*1      aa     >«4r      4*0      J»C4«      4t»0»»      4      tO<J«i04«<      ^4'f« 

4*0    ri<    l»»TC'»    9*    |TtF4*'»    H.J*     *    '»<««<*i.     :■>■*- 

>x'i»irr   4«o  oif'-vtia*  ca€":cit»i'   <4t.jc>. 

»»-»»i   '!•  ='*•      •  aaaoua  DT»*«ict 

tarter  I  »ci«tt 
*•*!    lOMIXATiaa 

njaauuar  aewmAaT  i.*»t«  .4<i-x/»   ••4ii»:»«.   ««oLi»'-i'«>yc'j«44. .    4nc  ,.t43f« 

>44;4*CFS      •"IC"      44»f:T      'fA**G*4       IN      ' 4 V» »     •! - 

tL£cr*iC4L   c«'444^ 't"  :  1' :c  i   j#   :o«J€'*e   'c^*   4«rf>        3<  ia;"^   ^•c»ti,it''. 

|T4«<ur|0«    ■g4M04*<     ^4>C«     ».0«l     D»     •C441.'  4[V1*1     tlO  .;  1  <  •     i« 

I'MIKO   **ir>. 

•0>t*l     ••«  .IK-        4 

••ClOAMCf 

»P4CttHI»t 

a^tCI 

"lA.  V -»  J«t  '  I  04     tf*tO*t    '0*     >a4Ct>4<l>    *ul04*Ct 

t«t*i*t*r»  '-    <t«i»'    '•<«    "•tom;i\  4*1,   D<'f«-  <i*»»»'t"».      »'4»  »!t,;   TP<4C"i*«.     4»t4  co«*e^4- 

"i*t   r*t   •f«io<i»   ■>»    i'i40'.    :«vO«»*«»5  :•!.€  • '  j"«   'ic"«i<x;«.      Li**4tt04t    i-4«<   CDa«n.4Tio<. 

tu«t04iic  'l"*  4»o<  *c  cvi*ce«i   4*c   »^~t«n  t-^'t  'r^-N; jt* ».     k.i»»4»r-)»t   4»'«o*oid€   'ec-*i*jc. 

'•«    r>«oai(4   4*1    ik^is.  40.t«i    tri  ^ir-    it 

4^*«1     (ll  ^K'     J) 


*c*cT*acct. 
»i  t«t 


aa  r*Mi(Mis«ioM  LiNCi  uo  i.ta»cD 

OIV.        T 


CN  -  CLMTatCAL  **•  a»T|. 
rfc«i    laaaouTioM  iratcrt  u^  l«* 
tTVBic*.     c*aau*'ai*T«tauTia«  i* 
itcmiimcb  r>   la  f  ioaanaw  CKtaac  i* 
t^avice  iLcrraic  *ttLe. 

»i  OIV-    if 


<4*I»>I    "«44o»l*«    T[c~*19i'«»    -M:     "J    irjC' 

f**"!:   •€"4,10*   ■*    4  ^4*«.«.;4   »*oa«    :"*.m\i: 

4      i4>«0Ul     *V4t*4. 

*^t*i  tao  d:<.  11 

••ASCI 

taccTac— aaiiie  MutTti* 

4CHICV1**  4  -itMta  jc*«i(    :•  (t^uaii-irT    :i 
ri.tcr*OM   Tu*cs   rN*0(^«4<   4   acT'ca   v><]C*t'4Moi*« 

0»      r>^      4|*0<      44<C      X/4«tl»IlS      0»      tAMi      ftf 

ICCij*    In    tmc*. 


la  laplviouM.  •••  caac   tua«i«M.. 
WCM  •uuTiaaN  •!   -(MaT   tt  ti«  MosaaikiTr  or 
fuavivat  «a  *  laceiaic  MMcr  oa  tmc   i*oi«io- 
UM^>>   <■   •■•MT   It  T««  acklCT  aajiiniiiM  ri« 
•■MasiklTv  ca  iwaviv*^  aw  tiMLX  iMaiviouaci- 
•  !««■  T««  ariwiai  MMaviaa  *•  »iji«Oi>  ob  (Mar 
t«  n«  aajiiiMi  aae«a«iLlTT  oa  joimt  tunvKM.-' 
rrc. 

0I«-    11 


4   »i*»iill(*r»    jTuOT    oa    4    wat.:"!**   4»oo« 
tuaaact    rnir    4»;'ro»4»  IC4i.l'    »«!a'41»J    '•>€    »*o»t« 
ta4CI«*    4*0"    '"€    '4r»oO«. 

>o-tai  arr  di«.     • 


••blOCO     'IttlLt     LAU«>«*t 

4atT«*cri*a 


«:si;t.i      4o*<Hf4   c:-»i4*ic»    iTuor. 
40-1*1    m  Di«.    II 


••uioco  •iitiLi  aaMi 

4jl|i.l4»'     •0»f«     toa^llt    40*    tAL^IlTIC     »t- 

r^T..   .tHicLti. 

40-««l      *•»  -I«.      11 


uIOCO    alUlLf    «OtCI 
•t-carv   »t*««rr<«**iet 

•l-t«iTaT    »'4»i,i- 

*      ,  ONIC  4t      wrHlCLf  . 
40-t«l      »*t 


4M0   'a4,tc'oa»   4i<4c'tit  »oa 


ceeciiei 

laaaovtaaar   or    [•■sr*>j4it.*r4' lo*   4*0    T((>«iiauC> 
'0*   oaicaoarioM   oa   tot.4a   l.c.:>u<- 
ae-Ml   *T«  Ji>.      1 


N  • 


4-0*   fitio  **o*taTiij   4a<Xi'    4  >«"i»a><at-cONt 
4f-t*ra»    KjrT    1 1  f  w    a.'J    OtMCCi    »f«I<carii    4>4«i.(. 

40.1*i    rj*  0  1,.      a 


*«U!eCO    alMILIt 
tUklTICITT 

THfO*,    4N0    4N4Lr>I>    Of    'X    or««**Ic    ITAaiLir, 

e»  'LHHLf-aocit-  "UiiLij. 

AD-a*l     TTO  Ct,.     11 


••UMNCar  raaiNCKI 

i*o-otu<r(  CLC»tc  ciacui'  aaNoaAKic  rii.t- 

»1»I0*     «»»"«    o»tr     »C     51««JL4Tf     TMf     [«Tiai«»L 

v!Su4^  f Nvt'o*"* •■»    IN  ,r~KLt    jPtaAToa   taainins 

rr« icf ». 

40-i»i    a*«  zii.    15 


•44A4IOI 

■    *Ar| 


l-a4T      4N 

Ae-2*l    ail 


:iv.   31 


•4<AM«A«t 

UAaOtNIN* 

'"f  ,Sl  '^4  4f*"CTN4»IC  I'CIttaS  ANC  Oct*  Ot- 
*•:«  •!'»  ;-  »ao>.'  ~»  -4au<irfC  4l»ca4FT  jMCLTfa 
r>.<a4Ncrs   '-   »i?..rc    414   gi.4ST   ..04cs   c>.   txraa-^cc 

«'".jC'J*t  . 

AD-I*l    JTi  ;i,.    13 


I  All** 
»lrCHOl.0«* 

4j'~ito«,   at'ic':-N   4-.C  ate  :«>.itio»i  o'   Ii6»«4i.j 
4Cwj*i    atO  Cl»,    l« 


*MlaM    Ttl^CRATlMC    ■itCAKCN 

aiNCric   truoic]  0*  TMC  THC*aAL  occonaoiiTio* 
oa   Niraooi  oiIOC. 
A0-}*1    T02  OIV.    2S 


wMNercoMS  coacf 

THc  DtiiSN-   "AxurACTuaiMj  "tTMocs  A4I0  *aoc- 

fSJfS.     4NO    TMt    r4*aiC4TI04.    TtCHtllOOCS    FO* 
0U4aTZ    1.4M*    BaAZIXS    0»    LA«6f    aiF»ACTO*T    aCTAc 
Mfi»«e»CO»«    SANO*ICx    aaNCLS- 
AD-1*1    1)4  OIV.    It 


aaaoairzCKi 


1 J5--*-   HoaiT/fa   K*-ioi   STucr, 

*I>-1»1    »»•  DIV.    12 


•«*0*AZt*Ct 

**oooerioa 

ncvtLO»'"rNT  A>,<-  oacaATiOK  o»  cowrmjoui.    i* 
•fAcro*  mha   paopuC'ioN  Luop  nAseo  Ot<  FItllO. 

'■"t-lCAL    «»'>CtSS    "tTHOOS. 

AO-Mi   aao  OIV.    10 


om  -orr 

Acctaroa  ocTOkATco  mi»h  omoc*  tuih  traoca  •»  thc 
raASMCNT  SAxaLC.     f*a«n(nt  vclocitics  coaac- 
saoNoeo  TO  THOU  aMicM  xcuaato  DuaiM  ocsraucTio* 
•T  t(at.atio«  OF  FUU.-KALC  (alls. 

*0-<«l    til  OIV.    22 


SMOCa  co"a«£$$iBiLlTT  ua  HA6MC$lua  au.ot> 

LUCITE     ANO    •OLTtTHYLtNC.        FLAtH    X-aAT    TCCHNiauC 
»A$    UtCO    FO*    aCAtUatMlKTt.        FOLTrTMYLENC     tAt 

Lf»5  coaaracatlBLC  Than  lio-itc  unoc*   iktcnjc 

SMOCa    tOAOS. 

AO>t«l    SM  OIV.    22 


•laaCOANCt    MATCHINC 

UC     ><4TCMII.«    NCT»0*K    USINfi    ONC    ACTIVt 

OIV.     e 


»   sixaLti 
CLCnCNT, 
A0.2«l    T^ 


•  iNctua  eoaiPOuNOt 

«;*ico4<o"CTO«  •estaacM  -  CLtcraicAL  *ho  oari- 

CAL    **Oat*TICSI      I**ADIATIO»<    CFFCCTS    AtiO    l.0» 

re*at«»Tuat  sruoirs.     CAamta  oistkibutio*  in 
F-rvat  sc  DCTCaaiNCB  tv    in  AasoaFTlON  cma*«c   in 
AFatlco  CLCcraic   »irLO. 
AD-2«t    >al  OIV.    2} 


aMVoaocaaaoait 

coNFtTinvt  0XI24T10XS  Of   »rDaocA*eo*s  MracCN 

ITO     ANO    4*0    CI     aiNCriC     »C»CTI0NSI     ALaAWCtI 
41.«tNCSl     *"OTOCMfi.IC4L     INOUCtf    0«IOATIO*. 
A&-1*1     »«0  OIV.        4 


•INOUCTION  •CNCRATOai 

D£»ON$r*lTt  TMr  rCASIBkITT  OF  Ah  AC  "«0 
tLECT*0OtLt1$  MnFHATOO. 
AD-1«1  T|3  DIV.   • 


lAT 


4      »j""4a-      OF      I'-.tS'IJar  1CN5      ->F      .<4»      44.1 
fr'tC'S     ^N    a-cTOGaaFHlc      Ii-4(,CS. 
4CV2»l    r»«  ;.v.    ^. 


I4»    •*00>xrio*    l»I9t.0*Ti 

'<4'-f •.4"C4..    4i,4^Ytis    yf    "€41    'i<4NSr(a    4NC 
•r-»ra4'i^l    a[..4,Tj.,,    ,^   t-c    -u«4n   sec. 
40-2*1    •!'  CI..     :f 


•«<vo*oaoitI 

FUUTTf* 

MT^aoFuIl      FLi..TTta     FHCNuNlNCN     4N0    AIHFOIL 
'■Li.'"ta     TMCnUT, 
Ae-2*1     T»4  OIV.        » 


••<»p*o«tN  eoaaooaet 
*r«o«ioe» 

f .-f c*aoc"t»«IC4L    atH4vivj«   04   02    ano   "202   0* 

T'-     fttCraoofS. 

AO-241     •••  CIV.         4 


IA»    •(IIITAMT    Faint, 
»*l*A»Ar 10* 

fFrtrT    ^f    c^aiNj    'INf    «N    aa^^Pfarits    OF    iNCi 
ri"f'-»L    "V-aotrf".    a-cj'Nl'fi     4NC    COllCIOAl    JIlICA 
'''4'IN*.^    4P»Lltr     ro    4l    44^4^11     **CTCCTlv£    C04T- 
fN(jS     40a     "C'4t.S     a  • --5T4.,risG     •■  I  &.-     TCNFCaaTuNC  1  t 
f"    a  :  Nr,    8  1  '""t,-    -C  4'  . 

4C>-2«i    •••  ::..    ,» 


•MC4'   adliTAMT   *o«.r*(at 

-;  V— Tl«*ta4'iat    at&lNk-'acctSS    »A«4*tTc*S 
'fS*     N<  'MVC«     '  o»     4U4»ts'     aOoNC     C0**C5ITtJ. 

r4()4:'4-i>,   4NC    -ts'iNC   04    " •  K 4 L   aoc«tr   «oToa 

'  4  Vf*. 


•»i»*f»tONic  Flo* 

4S      4NA,.»«1S      IS      FatStNTtC-     04      TMt      FlCB      HCLO 

PT'-lNC  4  HY*taso- TC  aaojCCTitC. 
ACV-2*1  ao)  CIV.   » 


•MT»f«tO*ICt 
FLiaHT 

atTONATIvt     «»«PCt?5     tvAtUATION    FO*     TC«*CST*IAL 
».v»t*50NlC     'LlOKT.        4IRB*L4THIN&    PaOPV/CS  I  ON    ANO 

riccraicAL    4u6<4€k'4t  ion   st$t[», 

A0-2*l     •>•  DIV.        1 


lar  •ctiirANT 

JTNTMtlll 


»Ot.»»t»t 


•«T»f»VtLOCITT    aoai* 

TtaaiNAL     aALLMTICJ     I  N,t  ST  I  »AT  10*    CF     THC 
I-P4C'    4NL    FFFtCr    OF    J(.r«4    HIGH    iPttO    ■1C»0»- 
«Iir    •4aTKils    *af<OuCtD    ON    fyacavCLOCITT 
I"F4Cr. 
A0-2«l    a«2  DIV.    K) 


STS'-tiM      4NC      f*4Lw4'lwN      04      TMtaN4LI. 

a^t'Nfasi     a"i.»-».     4Nr-a-*»-C  NC  i  '  Lf  »<  . 

4e-i«i   a*«  :i>.     • 


•MtAT    TaaNtFta 


•4<T*f»v€i.o«iTT  aaojccTiLCt 

-»»t*VEL'XirT     "IC»0-»AHTICH     14 
'CIlS. 
A0-2»l    a*!  UIV.       2 


•ACT    O*    TMIN 


-*4'     (4C~4NO(     •!•"     4     FtCa     CF     4     aAAC'ICC     ftA  S 

Ni.    4    aan  .       i.-Lv'lCN    F^a    l»i    paji,;^£«    or    Ju*f •- •"'"'"VtLOCITY    aaOJCCTILCt 

ta4S      4t.0NG     4     44LL     41'-. 


'Li*. 

40-2*1     TiT 


4   44arritr 

C  1. 


Tt«*IHAL    aALLItTICS 


"4'Nf  «4»  1C4..      4S4^'S1S      v/»      -t4T      'aaNSFta      4  NO 

■r»»f44'u«t    at^4..;Kj    IS    '-1    -^«4N   aoc. 

40-2*1     tlT  .IV.     if, 


'Ca-ISAi.     BALLI«TICS     IN,t$TI8ATI0N    CF     TMC 
1-P4CT     4NC     'FFtCr     OF     JLTRa    HIGH    SFCCO    "IC«ON- 
5Ilt    "aaticlCS    •a'-ouCtO    ON    HyacFVtLOCITT 
I»P4CT. 
40-2*1    t22  0I».    >0 


••"Car    r*faTp«NT 

Nt  r«4N  I  C  4»-     '^ 

5!,'ta[-  a  ■^..ji 
4*v.n  r  I  4a-'*a  4' 
40-2*1    *0' 


r*ta»it»   OF    cc»«tac i4t^T   Puat 

^..f(T   FaoN   acjN   T^M^caaTjitc    TQ 
"-»a-f at . 

OIV.     IT 


atstaacM  atLATfo  to  snu*  ccnkuniticn  ano 

»rT4»0*''H15".  SC4  ICt  SOLICIFICATION.  nccnanical 

aao*taTits  '^F    icr."au«FACl  Cm4*4CTE*ijtic$  of 

'Ct.     S41.T     «>i«4T!rN     IN     »t4     ICt.     ANO    0»raCN    OIFFu- 


•INOUCTION    HCATINC 

RAoioaacoucNCT  eeic* 

SIMULATION  OF  AeaOOTNAXIC  NCATINS  USING 
INDUCTION  MFATING  NfTMOOS. 
AD-Xtt  **2  OIV.   « 


aiNoucTtON  Moreaa 

oataaTiON  of  fadiallv   active  ststen  using 

FtaNANCNT     *46Ntr     *Oto*S     ANO     4  1*    COWC     CUNT*0(. 
COlLSl     CONCLUOCD     th4T     TmC     PRO*OStO     STSTC*     IS    NOT 
**ACTICAL. 

A0-2*i  aas  DIV.     7 


•INCLAtTIC  SCATTtatNC 

tLtCTRON  INFAC  STUOItJ  OF  CA*BON  DIOAIOC  •  I TM 
OtCILLATO*  aT«ENtrn  Dt  Tr»><I  >.4  T  I  ONS.  SFtCTnOaCT*  IC 
ANALVSIS. 
A0-2«l  21s  OIV.  2S 


*IHrtCTIO«t 
DIACNOSIt 

CO*TISONf     T*E4TEC     »MITL    NICE     AtC    TmEI*    Uit     IN 
ACCtLtaATINS    TMC     LASO«ATOaT     DIAGNOSIS    OF     VAaiOUS 
INFECTIOUS    ""ISCASFS.     E.G..     FL4SUC.     TULAaCaiAi     , 
»A«ArY»MOI0.     *A5TFU*lLL0»IS.     C*TSIPtLAS    ANO 

CTHC«S. 

AD-2*1    *>a  OIV.    16 


*iNpeaNATioM  arraicvAi. 

OESC*IB€«    4    Jy$TtN  «ESt.A»C-    OF    OCSIiaN    trSTCH 

DfvtLoaec  F«*  atnCAL  iNFuanATio*. 

A0-2«l    T2*  DIV.    30 


aiNaeaMATioH  TMcoav 

TCXaOaAL  MCCMANISNS  ASkOCIATCO  IITH  INFOaHA- 
TION  **0CES!1NS  e»  TMC  VIWJAL  STSTEN. 

AD-t«i  art  DIV.  2a 


•INp«Aaco  saceraotceaT 

SUHHAFIZFS    A    IIDE    KANSt    OF    aOaa    IN    iNa*Aaco 
S»ECT»OSCOar, 
AD-241    aaO  OIV.    25 


•  INtTHOXCNTATIWI 

AN    tLECT»oeNCE»MALO<i»A»'"IC     ALPtIA    RNtT>« 
FEEOeACa    CO»'T*OL    UNIT. 

A0>2«1   210  OIV.      a 


«r^N   IS   icr . 

A0-2*l    ••* 


Olv. 


-t^l^N     I-nJ     14 

4t>-i»i   Tat 


•wfTtaocTCLic  eoaaouNCt 


j**ta    4'»0S*»it*t. 


'  F«[E     FLOOOEO     A4C     ICE-A»6*ttATE-FlLL'        SUaF»Ct- 

Tt'lCafNING    teCmNIQjEJ    FO*     SfA     ICE.        CliA«*CTE*. 
I4T1C5     OF     KE    **C'^UCT$     ANb    EFFECTS    OF    atSINS 
»F«»ta4TuNt<     OF     A*CT|C     SFNING. 
Al>-2*1     ••*  CIV.     13 


•  INTCMAL    eOUATIOait 

EI*LOaES    CASES    OF    OlFFtaENTIAL    EOUATIONS    FOa 

■wicM  Tmc  trPANsiON  F*ocEix)*E  FAILS  Tc  *aoooct 

SATISFACTOav     SOLUTION. 

AD-2«1    •••  DIV.    15 


^'N'MtiM      04      -  ^N-CON--E«C   I  4,.k.T      4v4lL4»Lt 
^•»4N1C      C"C-IC4L5. 

40-2*1   aoi  CIV.     4 


*i*Aac  coatvEitTtR  Tuact 

4S    tLtCTao5T4»ic    NIC»0lEN$    IS    A    NCS"    LENS    USED 
!N     4     STCiaaor    Vuet.     »h|CH    ►••CVIOES    FOCUSING    FO* 
f4CH    NtSf.    4»EaTuaf     IF     The     STOAAGt     SCREEN    ONTO 

TwE     •"OSPHC". 

AD-2*!   a»2  CIV.     a 


•  INTtMAL  TKANtaonai 

ixauLSE  •csaONSE   sTNTHcsis  Foa  NCTaoaKs 
CHANACTtalZFO    Br    FUNCTIONS    OF    A    Fia5T-oaoc«« 
LINE  A*    OPE* 4  TO*. 
A0-2VI     »*•  OIV.        7 


•MiaM  patttuat  bcmarch 

"INE'IC     STJCIH     -'F 

CF   Ni'aouS   "ilDf. 
A0-2*l    T02 


Mt    T-jaNAL    OtCCNPOSITION 
IV.    15 


aiaaACT   tMOCF 


t«»LCSIVFS     StNSlTIvlTT     TC     "ULT IPLE-F»AS"CNT 
I-»4Cr     TR»c,     TESTS,         IN    a     OF     a     TEST     RCUNOS    TM€ 


•  iNTtRNCTALLie  eonaeuaiet 

■MOaTM    OF    8I2Tr3    CRTSTALS    S»     T>«    CZOCHaACMI 
"ETMOOl    TMe*»OCLEfTRIC    ENCRftr    CONVCRSION    At    *t- 
LATCO     TO    St"ICONruCTO«    RCMARCh. 
*0-t*l    TM  OIV.       7 


Nl-7 


*i,AatNATtt 


Ityt»'  1»4I  1  ON      'F      »"'»U4l      4H«N04ltN4     F  J«      THf 
r'.4''aN      ■*      ia4'-t      .f-.:-^ll      INC      {4*'.. 


iitai  c 


UNITS     TO    AN    ACC0»ACT     OF     5    PARTI     |N    10     TO    THC 
lOTM    PER    OAT. 


MAO-  MK 


•MCTAd 
aaa^Ti* 


ill 


•It 


tici^MC  aiXTiMi  WTaci"  CM.eiuH  mo  cMaoi'i. 


•IWItlTIM 

g»  CLir~nrw  i  —  fir-  tmtt*  uctiou. 


'•Ml. 


't»o»o«e    ^    '-   >«   •■><•'-»'    >.c«./«»^    »-«i»»'-   • 


•0-1*1     •••  Cl<-     !• 


•^    »'■   c 

« 

'JO 

so 

-em  J 

•  0-l»l     MO 

•>. 

'5«»J1»I0<1 

IUTI 

-!*•;-;;• 
'"•^•f«^    :*• 
»o-»«i    ••■» 

-•  't  ■  1  *». 

>   • 

^« 

-i 

«^ 

1' :  j« 

k 

I'l 

■5. 

T«M«^it*iOH  BitT»«eei  »o  ••out   iiisoo  ■«c>^*«ic»t 


■  •IIS 


■tkOMiTtas. 


■  IC   It 


•  IVHl    ilJ 


n«     — Q»«>«T|0>    W    CLIt.T»0«MI«TIC     Kirtl 

Tiaamii  *••  'OMiif;  (amou*  i«si(^  >s  •"«cri>« 
n.tcraoa  coi.wi»l9«  nicaucxiti  »«  »<«rTi«iw« 

•I    Mt  0I»'    »» 


•«.1M«* 


^l»,IO     -•«"  •f»f«"C->        -•It"     '^-•C  ••*■<'».. 

^-<>.TFa«t><">ic  -•»•«:;    i^»i\ni    'v^s';:*' 

»Amt   P40T-    •  j»»  *so    :-t^«^ii'    tafc-!"ie^'    *»* 

•e-««i    »•!  ^:«-      • 


*I<  *«  ^  O^'^' N  '     •Nr     ■>*«■*»  10^ 

--t"|-»c     »«~t«»l     "I'-OOl. 

»£>-J»l    ••O  J'<- 


rtu.8   i»TmirtiTit»   i»  THt  xiin  »»«»i«»c»   •»«   •■>• 
rawMMlttloa  oiiT'MCfi  to  ••our    ittaoo 

■iLaactiat. 

»l    M*  3I».       ( 


*^M1    ••*  3I«.     It 


•  IMT«PCS 

taaoarrinn  i^tcy^M  or   t««  <|t»o«(>i   okmh 
■•LfCULf    It  (tvjoiro. 

•JIT  taai«  ■•IM 

Mui««jrT   Liitl*   «0IM   aLAluaaMiiti   3*    !■« 

'•i«a  4taca*«T. 

•I  •!•  ai«-     > 


'•vc«v  ;■•«   , 

•  »-t«l     t»* 


•t.*Mas 

•  atcaiM.* 


'^    o:4S  ;  9  ; 


Lw»aTi 


•o»»at    »*• 


•i.*«cas 


•0-I«l    ••• 


'lim    icaoo*!' 


r  » r : -)••  •i**jfc-    v^w*   *»Tt«!»^ 


vcaatia*  CM*a*cTtailTut   :'  coMai>>«i>i«  tt'oa 
Mi.r-Mt|a«  jouaMM.  •€*•■>•*  -  it**!"*  "i^^oa-- 
tacc   MUi.rMt>   oftl«M>   eoi*tau<tto«i  t«c  •>»(■■>.• 

n*    t    ITtw    acMIM    f<»««II«HT. 

ae-**l   •••  Oi«.   1* 


ri< 


•l.«T^  I  Ct« 

><<4ao«4i.    C4.3»«-»«;«to   i'»*,ctuat»    ;•  •;-»» 

'^•«**tN'*%    7t.O     •-     ^i.J     •^     ••     M-     •":-•'    BKiC 
•^     "^    "(X  ' -<J"»>'    '•••i.t     ••     »«CIW«H    J«f^'l" 

'-•N      3.1*      •MiAN      M      .<r  I  •^CKIJU.      :  .  JW -*AC  «(0  . 
•0-I«l     ••!  3K.     i' 


»Cw3'*    •<*    "^    »^(_  T»oa^v.I  »«     3#    ^f*0    »'    "lw« 

••uv/ar.        •'ticf    %»«:••»   '*•   '•«   •«   •i.^J'i 

■-rN'^IHIl*      »7.J      t-      II. J      •!       .1      11.      I-IC"      •€■« 

■  •'IDC'   coo^co  '•o«   T-t   wfcc ' .      »t»vcTi.^c    jr 
••<   "a   •o».»"0"a~   »'««».t    •'    »»€i»oan   »ac^'t> 

•»«^     ■).!»    •••«     II     Hfl^.-^*..     :,JM-»»C»t2. 

•0-»*l    »•!  ::..!' 


•^.t•e   4t.t.9^t 

•  L^-*rl     AMC     **<<     »«(^  »»oaPw  [  »•■       •     .(  Aw     •'     -  I  i^ 

'•€»Vjat.      ^»**ict    %^*C"»*»%   ' '*    '■<    o<    •*.*.J*i 
^^".••iwiN*   tt.j    »-    12. J    •'    .■    ji-    •-::-   it^f 

•  •'IOC'   ^cxx.10  '•-•   '-<    "«..•.      »'«>x:'^«c    J* 
TMt   •»   •oct-oa'**    s'*aci    •'    *«Ck»oati   a^CA'i* 

tMAN   7.1*   «••«    :%   -•ri^<»o*«Ac    :.wU«o^c«lc. 
to-l«i   »»i  -■.-.- 


»•■•-(';•»      •*»?.-!••♦     C*OL011*t      MNSi^iwItT 

p-    %.«Tt"-'.«t   *Nr   «^  •$— 1  "•»c  I  • '  I  >»  "f^-ocj   0' 

-f's«''j«.      .••^«  ;.'•■; -•    n    ••tf-c>i'«Xi.l"* 

•  o-i«i    •••  JO-     iO 


-.. 'f  H^(«AT'jat  -•**«.;:    k«.*isfii    ^•i';c»i 

•  >>;    r««t-    ■  5»«  ••■c    --<.«M»i    tai.:'^'''    •tc 
■ •    :.    ■    ti. 

•  0-l«l     Ml  -If        • 


•t.  1  '"I  J" 

coot^atl 

-XH.rC  •*X»l'  "JTOa  «iOi2Lll.  •<*'  t«a»,s#h 
-  ^t»r  ■:;  ■IN'  »40"  «.^->oc'"  Nt/Z^fi  -  '«t3ar  iNn 
'f I'l. 

•0-l«l      »••  i"-      '' 


•(.ivta 

•  •'"Ot.O«t 

■  r  ,f  sf  ••' I -»•« .    I"''*   "[((•ft*.!'    •••T  ci'aMsjm   0* 

•  -t    ,■*«■   -••«   «if«.    :  N*p  *» :  4*'i". 

•o-i«i   101  ;■<•    ••• 


•\.3«    t(aa<a<t^t   acifao 


•  c>-i«i    **> 


D  I  •  .        • 


4(«r   MB   aaM  I»eiiiii«I   alt-  coOLia*   oa   »rao««- 
Lt  ^ctrto  tuaa*c't  c   [vt^oat'iOH.      c'ltiaix. 
rouatiOM*  3«   •«4t   ktD   a*w   tatatfca   ••«   acoucto 
a4<lC"   t«»t    lato   »<C0i;aT   t.<    i»rr»-trrtc'    3» 
rvaat  oa  •«••   u<e  tttaa  •caoai   •  tOMO**'   ^xt* 
am)   t>«  laaactt  oa   itir>a-t  »L9a   »   '«€a>*»4.  c<j«- 
PtKTivit,    tHO   ol'avitioa   C«€»»ICItat    <at.J(l. 


•%. -•a  1  c  •  1 1  oa 
••aoai 

i»f««'i"«*   ^xi'tc't"  ;»' I  - 1    "•    :j^<oti»l»»   .••oa 
^f, »-.£•!»«    .,<xia»^^    ■(••iM.s    -    •»»•:>.«    »t««3»'- 
»^f     •■••v'trt       ^f  !i«-     -o-i" -1.' •  o*-    •"■-    •»M"^l.t 


•\.t*ocaSMi* 

caatcriytaci* 

•o-»ai   •«• 


•(.^IVKtact 


»«0<-»     -•€»'. 


01.  ;•!•*  c«e^T  !.!'•. 

U>-1*\     *t0  Olt-    1* 


Mtian  aacraat  *mo  acMOaMMCt  aaccicfioa 
caiTtau  aga  LAaat-tl««ai.  raa<tt.ia*  lot    ruMi. 
T»«  oiacMinw^  TMCaaY.   orriauatioa  o*  ••«»"- 
rT«a».   eae»»«Taoa  iruoict-   ittcauatio*.    Koa 

■  *«(   ttaucnaMl-    (ua  OCllaa. 


r«atM 


•\.(<OCataI> 
•««oaT 

•  •M>y4L    «»ao«' 
»»  j«;a«ja*i . 
10-I«I     it* 


•^(Ml     «MT1MUk« 


T    9»    Ktivittti    oa    »   af»€»«£" 


•   aaoaoifL^  'xi :  •(    .  :: 
u»i»«    •    »atr  !•*...•    jf  »!..•. 


4* 


•UMfWM 

MiKaaLtrcO  Liaiaaa  •Ouaoaat   Lirta    la   r>«ct 
ei««*iaaai.  avoa. 


io-<«i    aat  : : < •      • 


•  0-l«l    »at 


.».j"!af »«t«rT   «4tiai»Li 

f  .  •^    «':"•«   •■»'"    't  »'  :■.* 

•  -s ■      »• : ' :-t  !■    '.t ■ ••  .^' 
.'.*■::    -t^.i-    •'••■f.t'* 

MHf^m  '.;•'  '•aa::*T''s. 

•  Ci-iai    •)!  -'■' 


'  .  •  5  •  i  ^    ••;'€■* 

»»-l«l     •!> 


•■AaMClIja    c*«ti«s« 
imo<*  atii|t4aci 

»-oc«    ^3-aam  ■«  ■,  ;  •-    ^ 
L'Xi'r    kML  "jc't '-' -f*^ . 

!•«     j«r    <  i»    "t«l    •f"«'.'». 

.»%%    -  >«a«f  <i  ibli    '-*•»   - -"- 
•CKiai   «••  ^i" 


;  S     C  «OL^  I*<D 


'  ^'  Aw      ■••••■<  t  1  •  . 


.  A  ^i.    I  -at  •     'C  ;-!•«  1  ^'Jl 
•  "w  tC  tHTLt '•I     ••* 

2) 


MAC  •  MK 


40i*a4Tic  ii.*itic  cOMtT*NTf  oa  nun  uo 
"Ciac   OCTUolXD   At   aooa   TCMatKaTuai.      coaauT*- 
tioal   *l»l   ■*«   aaoa   aiaiuacD  »IL0CITH»   oa   aaoa- 


uaiti  TO  4N  tccuaict  oa  s  atati   in  lo  TO  tmc 

iotm  aia   o»t. 

ao-i«i  Ta«  oiv.     • 


>44tiaM  oa 

4»-t«l     T»l 


•  I  "<:/t  kA.ta4»oaK  auLSCS. 
OIV.   II 


Tie  laatCTi 

D«vtL0aacaT   oa   •   ta4i.L   a4ft»»CT  ic-oat  ic 
cowvtatfa   TP   fTur»   viki^lly   onit4L    ifc»oaa4TioN 
oa   «4i»«tlc    T4a»    IN    A    coavlMfnT    4nO   »0«iw0€tt«uc- 
tt»r   •4NMCa, 

4D-(«1     T)0  OIV.     11 


aMAMuaaeruaiiN  WTMeaf 

tLCCTDIC    DltCM*«WI 

C4a4CiToa  DI»CH4a*c  aciat.   aoaaiNa.      THVC 
coat  co«anoa4Tio«.»  atat  WlCctco  to  t»»LU4Tt 

C4atciToa  oiKM4at(  roaaii«  it  4CTu4L  aaaTS 
aaooocTioa.     tutCTaoKT0a4uLlc  aoaaiac  oa  onc  oa 
TMt  oo"f  coa»l*oa4Tioa»    is  ocicaitco. 

4»-t*l    411  OIV.    2* 


aKACTuM  iMtCMMieai 

C**CK    INITI4TI0M    IN   MCTAU.IC    MTUiaLS, 
T4NIUM.2,S    4LUMIMUH-1*    VAMOIUa    AU-OT. 
M-*«l    M«  OIV.    IT 


TI- 


•auawTic   aittlX 

afi.4«4Tt^«,  Ti«t   •c4Suat.><(NTj    m  auar  at   4  oc 

"44>«lTlJ4TIr<»  ttC»>.T9oC. 
40>t«l    SOJ  OIV.    IS 


>UTua4L   M01S(    a|ri.0>   raoa 

4^•l«l  >o«  OIV.     1 


1     Ca»     TO     100     KC. 


t>tt»sioa  0*  1  THtoa»  »oa  tHf  I>iiT4«  li.  I T  t  oa 
»"€  aosiiivr  cot.u"«i  oa  •«  (LtcraoiuaMCT  IC  aili.0 
to    iiKLuoe   'Kii.i.«'ioM  oa   »i>.itt   AxaLituots, 

4^-»«l     T«T  OIV.     JS 


TIC   aiUDS 

OTNAaiCt 

tio  aiaoatj    in   3hi    covt«"      otsAaicJ    IX 
ant.TcatsTALL  ia(    G^axrti.    4nc   otnikic   stHAvioa 
ca    nir»u»Io«'-04»aTo   at»»0a4S>ifT  ic    D0a4Ik   *4ll>. 
ao-a«i    at*  OIV.      « 


aiuaa*  TOMToaoevHaa  I  c  i 

lLtct»ooei.f<»   M.faAToa. 

40-l»l     TlJ  0!V.        • 


*ataMua4CTuaiM«  aCTMOet 

aaiKTfO    CIRCUITS 

»aa4t   CTCHiiM  aoa   aaoowciM   tmin  lIMCS.    un 
L4«iN4TtM*  Ticxaiourt  aoa  >VLTiL4Yta  aaiano 
riacuiTj    la   4   «Icao«iai4Tuaiz«Tioa  aaoaaaa. 

*B-a«i  •?•  OIV.    • 


4CTU41.     llZt     aattoaa     CHASLt)    IUINT4IWIIM 

•ai4Tt»  annTa4Tioa  .4ceu<»4CT   in  am.TiL4rta 
aaiNTto   iiaiNS  C4ao$.' 

40-t«l     •«>  OIV.        S 


a<uNua4CTua|iM  nCTMoes     V 
raaHSiSTOMs 

aaooucTioa  CM«tNctaiN«  ctaaaiLiTT  TO  ctTas. 
LIJ"  aaoooctioai  Pflisa   4Nb   a4i»oa4CTuaf   Tut 
t4aat.(s   oa    •    ioo«   ac   scaa4Niua   TaANSISTOa. 
SO-t«l    •«!  OIV.      S 


MMuraCTUMIIM   NCTMOM 

C4a4clToa  oiscHAaM  hctal  aoaaiMc.     thui 
coat  eoa«i««R*TioNS  aiae  sclIcteo  to  t»»tu4Tf 
C4a4CiToa  ottCH4»ac  aoaaiMS  bv  actum.  aaWTs 
aaooocTioai.     tLCCTaonYoaAOLlc  aoaaiN*  oa  OHC  oa 

TMt    OOHC    CONFISuaaTIONS    IS   DCSCaiKO. 
AD-I«|   Ht  OIV.   as 


•MCTAtJ 
VCUW 

•«CHANiC4L  aaoataTits  ga  H4STtu.or  e  Au.or 
aLATf   4N0  Fna«iN«. 

*e-a«i  ao*  OIV.  IT 


■TtOMOLMICAt.  aAkLeOM 
MAMua ACTUM  |H«  NCrMOOt 

ocvCLoaMTNT  oa  a4Nor4CTuaiNf  mithoos  aoa 

"(TC0aOL0«ICAL    B41.L00NS. 

AO-avi  Mj  OIV.    a 


aMtTCoaOLMICAt.    OATS 


oa    4N    4C    anC 


aAaaiwt 
taaeas 

4a»LIC4TI0«    oa     Lt4»T     SUU4aiS    aCTMOO    TO    tMtO- 
•  rTIC4L    4K!    aa4CTIC4L     INVtSt  I44TI0HS    o»    MoafTai- 

C4i.  04T4  4M0  atL»TioNS  FO*  "C«suatMeNTs •   aaia4atL» 
toao«a4a»,ic  HAaaiN*  iith  thi   41o  oa  aHOTOtaAaws. 
tD-a«I    •••  OIV.    2« 


aacLiaiN4aT  04Ilv  NOarncaN  McaisaHcai   lo- 
aiLLlS4a  STNoaiic   ar4THea  n4as  roa  AaalL-JUMC. 

AD-i«i  aei  OIV.    I 


ataaoaaANCt  or  T«oaosat««ic  scattis  ststcms 

4S  4  rmncTina  oa  •c4THea  i.oncitio«i. 

AO>a«l    MO  DIV.      2 


t-t»»cotN4>'ic   faa  IC  iCNc  US  4NC  «40i4toa   iirts 
f^a  aaATtQA,  rtCLf   -mt  <scN(a4toa   ststeas  4««c 
"NTHfsis  o»  •  Nfv   liAs  ctLLf.    TK    tai-crcct. 
40-a»i  Ts>  -IV.  js 


aalNTCIIAMCI    VtMICLIS 

coarraoL 

OCTf  aalNAT  10*     AS     TO     •MAT.<a     A    CHCacsTtaiLANT 

COULD   4aatc*    t.<    1.04.1  la^  IL4T ICN   oa   ocvCLOaaCNt 
i!>a    sotwi    oa    av4S»orlu«   8»Li.l*4Cru"   ilT-IN 
•  rues  4rtttti, 
AO>a«i  M«  OIV.   14 


4irr(HAa«I  vtaiCLlt 
T>«aAaT 

0Ctt«al«4T10«     AS     TC     axlTMta     A     C>«aC»Tl«IL4NT 

COuLO   aaaict   txt    "ji.t  i»l  ic«t  ic«   oa   TCvCLOaafxt 
!•>•   sotMi    oa   a\.AS"or  la*   satLlNACfo*"   aiTMiN 
4tof S    Af fcta'  1  . 
40-a«l     »••  Jl«.     14 


a4MA«(ac>rt  iiMiatiaia* 
t>«o«t 

THf   TKooT  oa   Nftfoaat  oa   oocufs  citcnoco 

tp  itsTfKj  vMcat  tHf  iNStANTANious  Custonta- 
4»«i«4i.  «4ta  IS  4N  4aaita»»»  au«<Tio».  oa  ti« 
tO'AL    aiawfa    oa    ci  stoacas. 

AO>a«l     T»4  CIV.     It 


■AtMANISC    COnaOkMOS 

acaaowAiwtTtc   aivtaiAvS 

»4»<«TIC    susciariBiLltt    oa   a>^2.      suSCtati. 
•  iLltlcs   a4a4n.tL    4NC   afaatH0ICui.4»    tj    thi    aiis 
oa    saiN    4LI«>a«NT    aatoictio    »'    saiN    lAvt    THfOat. 
AO-tai     TT4  OIV.     IS 


•aA>aja4CTuai>i«  i^THees 

•aOOUCtlON    oa     »I4M    Sh<K>     tNO    HlfiX     VIBa4TI0N 

aatoutHft   aasisttNt   c«tst4i.   uNits   titnooT   ni- 

SOatiHft     TO     ScaCCNINS. 

AO-a«i  401  OIV.  2s 


•otiNTi4L   u»   aii.4acat   aouNO  coaaoiirts.     4 
01^41.  afsiN  (TSTta  4s  4  aCANi  oa  atoucia*  trails 

CnHCtNTa4TI"«  IN  •  rOaaositC  •NO  INCaf4SI««  TMt 

raaiciiNCT   "»   l»<f4«   tAANSFO  BttaccN   aiacai. 

<0-a«i   %y%  OIV.    la 


laaaovtafNT   oa    aaooucTiOk    ttCHaioucs    lo 
iMcaeasc   tMt  atLi44tLiTT  aoa  nibx  aoaca  titicoa 
•LLOt   t*4Njrttoat.    fsaiciAtLt   Tvat   2nij14B. 
AD-a«i  asa  oiv.     § 


ofvtLoawNT  aoax  oa  thi  iLCCtaooc   traucrvjafs 

worn    •    ftoata   aoaf  •    NToaoac*.    tMTa^TaoN    Tu«4, 
4».aai   sTa  oiv.     s 


•"AaaiaACTvaiMt  wtmoos 
cavsTti.  o*ciu>T0«s 

aaoSCIMl     IN    CON>«CT|0a    alth     0at4INI«4    4 
"t»Je«lft     |t4MD4aC     •CCoa4Tl     [N0U4M     to     TIST 


aaas 

tiaucATIOM 

IN  4  tlMULATCr  >4aTI4N  INVI*0NH1NT<  COcONT 

OuNTj  or  4  saoacaoaaiNS  a4CTtaiuB   iNcaCAtCO. 
40-a»i  iiT  OIV.  i» 


4TtaiA(.S 
axTsiCAc  aaeaMTicj 

aiaiocic   aaoaaitl   ataoaT   oa   SOLID   $T4Tt  aa- 

Sr4*CH    l.4B0a4T0av. 

AD-a«l    *«4  OIV.    23 


aaTtaiALS 

•eCKCT    CAMS 

LlTC»4Tuac  soavtT  ON  atCM4NiC4L  KH4vioa  oa 

ttauCTua4L    »4Tfai4l.t    UNOCn    ST*CtS    AKJ    aAaiQ 

Mr4tiN«  coHPiTioati  nissilI  itaocTuaAL  ocsiimi 

ftttl     4l.L0»tl     4LimlNua     4U.0tt. 

AO-a«i  4«a  OIV.  It 


aauTMiAta 

TxaiaotixeTaieiTv 

tf Nico<«)<xTiN4  a4T(*i4kt  roa  T>«  oiatCT  coo- 
vcatiON  or  Mt4T   TC  fLtCTaiC4L  aoaca. 
4e-a«i  4M  OIV.  IT 


(Moav  ecvici* 


aaCTtoaOLMICAI.    (UOA* 

4NALTS1S    OF    CCMOCS    Foa    MCTCOaOLO*ICAL    KAOAA 

auLttt. 

*o-aai  STT  OIV.     t 


■MtCKOMINIATUItXATIBM  ICbCeTaONietl 

iNFoaHATTON  ON  a icaotLtCTaoN ics  aoa  «avt 
4VI0NIC1  iO"ia««eNT. 
AO-a«i  a>»        OIV.  t 


oatlMua    0CSI4N    or    INOUCTANCI-IXSS   alLTCRS 

uiiNO  4  co"aii«TioN  or  I0CNTIC4L  B-c  cooauto 

AMauIFTINB    «TA4CS.        aOLJCULAB    ■AND-aA|S    ANO 

TuHASLt  Aaaiiaitas. 

A^a«t  4«a  ^iv.    s 


saaAT  iTCHiNS  Foa  aaoouciN*  tmin  lincs.  amo 

L4aiN4Tms    TICHNIOOCS    FOB    au«.TlL4TtB    BBINTtO 

riacuiTs   IN  A  Nicao«iN|«Tuai24TiOft  aaoMUa. 
AO-t*l    ttS  OIV.       ■ 


a«tCBOOM«ANIt«« 

errtcTioM 

COBTISOa*    TBlATtO    BMITk.    alCl    ANO    THflB    UK    IN 
ACCCLCBATINB    TMC     LABOAATOMT    OIABNOSIS    OF    VABIOUS 
I>»^tCTIOUS    nistAStS.    C.B..    at4auc.    TULAUCBIA. 
a4»4TYaMol0.   BASTruatLLOSls.   tarsiacLAs  and 

OTMcai. 

AD-a«l    •>•  OIV.     14 


alVltl    OF     rtAB't    4CTIV1TT     (N0IN6    SfBT    IQ.     l««aMIICIIOtTBUCTUIC 

0*    C'tOTBON     STUOIrt.     •Ct4Ll.IC     FILN    FoBaATlON.     ANO 

aw.»af«   oitLlCTaic   aiL"  aaoataTIts. 
AD-a«l    44)  DIV.      a 


rxaowtta^TiON  OF   TMC  flasibilitt  or  4  cOMtacNT 
"»aoat  riLTra  4a»LitD  4S  4  satcraua  AAAtraaB 
ray  ICC. 
Ai>-a«i  TBa  OIV.  29 


accMANicAL  aaoataTIts  or  cOMHcaciALkT  Puac 

SINTtBtn  •  4LL0T  SMftT  FBOa  BOON  TtaataATUM  TO 

a*oo  ri  AB.TB  ATNosaMCar. 

AO-a«t  40T  OIV.  IT 


tTAt  aiLa» 

tH|>.-riL-  TUNNtLIXS  aSACHBLICS  AS  BB  OCTtCTOBS 

at   "IcaoaAvf  racouCNCils. 
4D-a«i  tk»  OIV.  as 


IT  Acs 


IM 
OUBASILITT     4NC    BeslST4NCC     OB    Ht T AL -aOaiO I NS 

4t»ietivis  TO  tiTrNoeo  inTUiioa  cmvibonmntai. 

r«aOS**fl    AL    ANO    «T4II«,CSS    STIH.    banclsi     la 

cirrtatNT   4m«sivFti   laf-jcints. 
A5>a*l    4*4  OIV.    la 


aaicaovAvt  AMM.iaiui 

OCSIBN   F4CT0BS    ANO    atarOBMANCt    PBCOICTION 
CB|TtBl4    Foa    LABSC.SIBNAL    TB4VILINB    BAVI    TUKt. 

tao  DiacNSioNAL   TMtrwT.   0»niaii4Ti0N  oa  aAB4ia. 

rtias.  CBtSTATBOa  ITWOItt.  4TTtNUATI0l«.  St.0< 
•  4VC  STBUCTIiatS.  SUN  OtSIkN. 
AO.a«l  BfT  DIV.   • 

TU>»«eL  OTOOt  OCTICTION  OtVICIS  AW  aeaLTCTION 

TVat  ANBLIFItaS  4S  COaao»<LNTl  IN  BAOAa  TBACBINB 
BtACONS. 
AO-t«l  BT*  OIV.   4 


•MICBOBAVC  COHHUNICATIM  tTtTCIW 

aicBovAvF  caost-scCTioN  HC4suatMeNTs  oa  tmin 

OiaOLtS  TO  »t  usee  4S  tLCtTaoaABNtTIC  KATTcaCBS 
IN  FASSIVC  aaTtLLITF  C0«nuN|C4T ION  STiTtNS. 
*^•l«l  Ul  DIV.   5 


[TSCS 

cMaesioM  iNMitifioN 


4  aaoaosco  a4ssivi  coaauNiCATiONS  Satcu.iti 

USIM«    4    S«CIACLT    OeSISNCU    LUNUUBC    LINS. 
AO-t«l    TBI  OIV.      t 

IFFICT  oa  cuaiNB  Tiat  u«  aaoatBTics  oa  znoi 

ClaiTMTl.    HTfMOMN    aHOSaMlTIl    4N0   COLLCIOAt.    SILICA 

COatlNBJ    AaacltO    TO    AL    FAaCLSl    BBoTlCTIVt    COAT.      aUteBOBAVt   laUIPMtMV 

I"«l    FOB    a|T»LS    aiTMSTANOINC    H|SH    TCMatBATUKCt I 

rUalN*    fITM«>UT    M(1T,  alCBOBAvr    NtSr^BCPI       TN4*.SVCBSf-aAVC   aacaucNCT 

A»-t«l     MB  OIV.     1«  COUBLCBS-aAaAMCTFIC    BCFB INCBAT  lONI     NONLlNCAR 


cm 


faL^s;")*!    "^N   -Nrfaaao^NC    s'aL».TL*ts   ano 


SOLID  tLtcraoLtTc  fucl  ccllsi      iiacaio.B 


OXT  -  POL 


•aaaTicLtl 


a^LAMA    OSCILLATIONS 


ic    aa 

mt4utr\M  (rrrcTti   arfiCH.  wkM*ti   rsaairt  «i»- 
MS    »C*tM   MMHWIC    aBMa^TIO*. 

•I  •••  Ofv.     • 


crv«rrt    MW    ■»0€    TO    (ITtW    T««    JM'VM.    "Wt- 

IWid  '0  orriCM.  'acoucxio. 
>t«i  M*  aiv.     • 


imrom^Mtr  utxttioaa  'oa    iwcimmcc   mo 

•|W|TT*a«C     Um    OC«IV«0>     MO    '    •Ok 'MOK  I  ».     I«M- 
»IOi«    It    •I»»<1    »0    l«DIC«ri    »"€    •e«IO«    0»    C1«CUI' 
tT4*lLlTv     '"•     TUMaCL     aiOOaS. 

>l   ryr  oi»-     • 


*VI«4TIM 


40-««l    IJT  Dl..    i» 


T    MIt 


4     10    0*    "KtC'iawii.     COU»\.l«-     •    0     TC     40    0« 

<Mt*at.I   4rTtiaj«rnii.    4   <o-OfO*((   >»4m    v>iff' 
•M)  4  ot»\j<(a  TO   j»CMTi    m   •••(    too    '<i    i  x>o   <• 

•C«I<M. 

(I    Tt«  SI».       0 


4      1,3     4«     MLIO     IT4TC     «-«AliO     mCaO«4«C     Ta4M«M[T. 

•«ct  i<t-*«Tt-r«4».««iT   •(cii>t    Mi'c-  «a"   jTtwrj4. 

TIO«     t«    4    lacM^ffl    '»/^H4»     c  0»»  I  OoaA  '  I  o« .  I 


-Il«l'4t.      -0«rVT««»     »0"      »T0"4««      4>C      4«0CI»>1'« 

rna    41*    i'4'>    •4«    44al>M    4<T|<l'lck. 


•■llt.|TMrf    >WMML 

'lyt    lC*4«4Tf    T4««<T|    M*    tt    liOXa'lJ    la':l    4 
»>    TO^oii"    •rc"i«»    4'    '•«    »4»«    • ; "«  . 


■•vti 

CtUl.1    (ilOLMTI 

41a  mAc      ^*      ••«4M4««K'[:      •C4-*i4HC(. 

4e.««i  ui  .'..4 


aCU<iai.O«T 

■C4tU«iM*"t*  ^'  "•e^J«ON  4f  I  •  i  '  • 
4Min4L  a*  4a«4A4ftta4'i:  •c»o*«44cr. 
4»-t«l     ••!  J!"        ♦ 


••«U«04USCVA.4«    r«Mt«Ittia« 

twfc*"04t'_    ^ri''4^    4  •  i^v  •  •  :  j"i    3*    *    •*« 

»«o»«4«.     <*• . 

40-I«  1    OOO  3  I  •  ■     '4 


'T  ,  -«i  !  j^,t 
4I>-(«1     »•• 


'  ■<  .     ii 


(u<l04wacu>.iUl    T««a«»lMIOM 
•  raM.4T|0>i 

-  -m  •  I  ■  . 

4^.J«l     to*  JK-     14 


46-l»l      40'»  -,«.      .^ 


•ocr4ii  f4«ti 

OCTtC'IO* 

4C^t«i    4*4  ■.:<■      1 

40CtM1 

4N      4S4v'*.t      :<      •■tltS'LL      0*      >      ^V>CM.;>-W  !*'«* 

-ri»-xf4»i   *t'i"»!N    »t*"^-   »•»▼!"  4oa   LJC4TiNa 

4C^I«l      ••■•  -  '  •  •  • 

•o«i«tt 
'attluat 

•«fi%u«r    .J!'*!.:!*'    :  4t : -^  4' :  o«»5   «-■   4 

%4-^4':«^       '  ■  »*t  "       •  «S*,t  ^'  -  V*-  ,   ■  (      NT'. 

4P-f«i    »♦•  j:..      4 


i.Na*    j'»»44c':^*    »s4^'\;i. 

4t>-J«l      to*  -"•      '' 


40»T44'!5*1     ■CU4«Cn 

«v\.'-»Lf    t-"'*:'!    :  •«    '4**'         »4i    j*,vitj   0» 

40-««l      4T0 


oi>.   >o 


ir-'imjm    >H>I**i    »•    l«OU<.T»«<t->.l»»    •lL't«» 

'J«l>««     4    C0"»I«*T!041     0»     I0»«'lC4i.     4-c     ,30»vt3 
«1»V1»TI«*    4TMC1.       •0».fCU».4«    a4>«>-**)i    »«c 
TU4|4M.(     4«n    I'lf44. 
••-tOI    MJ  JK.       • 


ci»-T«»4rt    i»04if«ti4rio«  o»   Oi>Tt>«-j   Hxiw 

•f'LtCTfO     »»«C«l      !•!     4     t|*<4t.I      'VM.**      14<C«     'l«t. 


M.KUUI* 

4*to<irTIIMi    t^cTaua    or    •><    alTHOWx    3>'*C>i 
•<X.€Cij».f    u   I'lXJiro. 

«a-I«l     TM  SK-     'O 


caciTtTioa 

ILICTIMH     1>»>(T     ITUOIC*    0»     C4»»04.     3  104  IOC     •  1 '"  , 

•Kifc.L4Ta«  «T«ii4«Ti«  otTf«m>a' 10M».    »»tci«oi*'«ic 

4>i*l.'tlt. 

a^a«i  (If  9i>-  's 


"«    *  ; '  4  j<i«  ^ 


<IT«0*CN    c 

4&-I«l      TO  I  -       <  .      ^i 


40-t*i    Toi  .:..    ^^ 


40^^IC4c      4l«ALVtII 


4CV-J41     '»• 


•0»'K4i.     •••'«■» 
'34'1>1«1 


^1       ^      -<4'      «4tfK 


•  |T»o««li    C 

•-<     »14«'»UI'-  -1*     -»!•»     4«'C4     '34     ^«     • 

•-t4«4v     jro«4»'     •-  --»'40».     5»     :H»l4it     '■<€     '."t1 

4(>-a«i  til  ;:*. 


•C!C4k     '•4C«t»« 

: -avt  %T  ;  r,4  r  ,  J*.      '4  •«'4:^4^.      »>«C»0MCN4     •  0«      '  •*€ 

V«>!i4'C*      -»      l»4-t  ,l-ICwlJ      •IC      144'. 
14'[.^ ; -l %. 

40-1*1    Ml  ai«>    >* 


4C.€X     ■€■■<.>:   J*. 


)tT«o«t.TC(*Ia 

0«Ta41»TI04l 

»444Mt'(4S    4r»T;-:^^   c»^'^:ll*f    itHit'.*;'' 

""       .lOUtO      ••3^w.4«l'S.  *  i  '4r,4j_,r  t«   .^(       't*'€ 

4'    »»*oc«-Tj*c    4«<r    » ,  4%f*- : '*44c  :  4' :  ■54.   »fT-ot*    '• 

-f  T  7««4T  1041.  *4»?4  1  ?4T  !  -41      IJ      4  *  »  f -t  >•  '  •  OC.  I  "•*. 

>^t«l    M*  SIT-    >o 


•OL'KICHUM    IHdT    •OU.I'M- 
*«-t«l     M*  JK.     IT 


•aafTWaHMi   aci.*** 


01 M  MMcaiTont 

>IC*0«4V<     tout' 


l»T 


«CHUitC44.    •«0»«»'ICt    J»    C3I4««C14,.^'    *u«e 

llNTiaCO     •      4t.4,OT      (>«tT      r«g4i     «Og<i      Tt.»t«4fj«t       ' 

««uo   »i    4»--M    4T»ri»»<€«€. 

•e-««i  ••»  oiT-   IT 


*0>t«l      •••  SIT-      1' 


'0««ia«    aWOCHMJ    '0«    4l»Tt«tO    v«.4t>3'€0    »0 

4M0  4»c  C41'   i>«»c'«i   n.»"t   jHfii.0  >->«ai>"4.    ;•- 

r*ltSI04l    49««l»«    -iiiii     nC»lft4i. 


1>-«4T'     •lD€a4»C     -l;43.4,t     4<><4a-.4     «  j»        \l 
•S      44144      ,>    «'l4"»4Vj<iH      >•      CICJ. 

40>t«i  ••*  ;•«•     "• 


iT»UCTt»t      TIi'l«« 


.^•^)•'l. 


'■»^4[C4c      4(4r 
40-14  1      4*« 


i-^iw ! :    c  wf  •*• '  •»« 


'-N<14'e«      '■      %'      ^-      "lloai..'      -:4l'4t       ;»40««4l|3O 
•   ■  .f      44><4H4  . 


•o'>«4*:c   : 34<rou4d 

S  '  N  ' -f  %  :  t       14       S/-»l-^  JwiC-t    !  4^  ..  »      4«41^4»t.( 

~4  ,*s  !  :      ;."€-  1  ,4c  %  . 

•o-i«i  ooi  -;<•     • 


•0i<  Il^4»10* 

f.r;-4.».    i.»4/'   »»jcifi   :»    :4»»o*  :io«iot   htk 
P5v:-,4"j«    ?'"tsc'-     e '•••":>■•' lo^J.    i'tc  T»oi«Ta  ic 
4N4c  M  :  ^  . 
4e-»*i    ii>  ■''■'•    " 


40«  !P4»  I  041 

-•■•rf ';''»!    :»'w*'l-*4«»    ,'     -':>•>.  44tt^Hj    acr«cc*i 

^■•.       4^       440      -'      "INC'IC      4t4<;Tl-mi       4L.R4*lCftl 

4^>r>irsi    fc***^' X  "*f  -  : '  4c    :«»4a-ce"    0fiu4»!j»i. 
.. ;  ¥  •      4 


41>-l«l     140 


•«f  I.  !"1«4«»      34'c'      »0»T,<4«     .^•:i*vi<4|       .  3- 

"'cc!^44      |**'Or''::      •44rHT4      44r1      r^a      4P4;c-^'4*' 


40-1*1      10) 


!«IVt*T  I»4T  1041      ^      a4«TtW4L      •*«CHOii»N4      » 0« 
•  4«Ii4Tlu«l     ■>*      1*41-1      <t><IC>.C>      '"O     £44'. 

»4»tLLlTl». 


4»«Ciau    TO   ><t«H   «*tlo   co»»uTja   a(M4.<c~ 
aO>t«i   Mi  2  IT-    >o 


»t«ico4«i'V»a   ■t»t4«f--  -   c.ic'4i:4c    4..«.    ,t 

-4*.      »*0*14T»14<        :44*ri4':v««      t"f''i      4Sw      >  ^4 

■  r.>f44'u«f    fjci'i.      :44>i(4   ,nt4i»^'io«    ;> 

».-«44      -,4      5»'€4WlHt-      »*       :-      4«tw**':^-«      ."4i««« 

40-1*1    Ml  Jl«-    " 


•MXLCaa  ii»\.o«lOM* 

•     1>.«C€"CJ»        '     '-f     "fC'.'l     -^     ■•■<ct4« 


•  c4»'ic    'aj^ta'ifi    ;'    »;s<.cl   c»''»'4i.   aAfrNttiA. 

40-1*1      41>  _■.... 


r«4_    % . -N    ,;-'•    %'^L;r>    If    ••:-4^,s    „iiji    4«»u 
-■'41,. %   j« : -"t-*!! '4  Jot «,   •:«   ••:«T7ats. 

4^-1*1     TO,  .;,.     11 


•  .•<-;c    «-x.:fs    ^'    '-<    '«<4»«c    o«c -"'Oil  T 1 3N 

-4     N  :  -4  "xs     - 1  Icf  . 

ri4«a»j:'s    j4    »,.NiH*   •-i^Kfas. 

40-1*1     «1T  ,!..      .. 


OXT  -  POL 


»Ol.ID    tLlCTaOVTTt     »U€L    CtLL»l         IZadlO.* 
ITIOJIO.I     4M0    llaollO.IS     ICAOIO.ll    lU*STK4TtSI 

•L4>t  ie»L  rcvtLorxfXTi   trrtcT  v  Ltxiaaa  oi'ru- 
iiOM  041  piaroMHAMCd   r4a«iC4Tia4i  or  cell  Mtneirrt 

40-t«l     tM  01 V.        T 


a^MTICLCt 

iwaCT  tMOCn 

,  MT»tavlL<KlTT     »ICaO-P»HTICLl     IMPACT    0<«    THIN 

'OlLt. 
AO-101     ••!  OIV-        1 


*#l.*tH*    e«CIU.*TIONt 


T44MSVta%C    4UrT^*C     STat4*«TN     0^     4LU»1>4A    FiBca- 

cfa4"ic    C04<»0»iTn, 

AO-t«l    Ml  Olo,    14 


fLtCTaoC><"lC4L     •tB4Vlo«     04     01     4NC    "101     OX 

ct   iLfCTaocft. 

>0-t*l    M«  OIT-       4 


4i»0«PTl'<«l     »»tCT»u"     0#     '•<     NI'«0«l*     0»T»tN 
■'>l.fCJLt     II     JTjClfD, 
A^t«l     T»«  Dl>,     10 


•o>T«N  cLtcraeou 

40»0«»TI'^X     0»     OUTfctX     O*     'T     lL£CTaOCU      IN 
rituTf      M1V041      4D»Oa»T10>«     alSC'lCSl      S4l<4'>0$'4T1C 
'■4N»I|»«T      'fC-<NIO«Jf. 
40-t»l      TO  Sl«,  4 


•»AtT(UIICU> 
lACCHAKIOU 

4     JTuOT     or     THI     CMCKICAL    COOPOSITIOh    <»    THE 

aoi.T»4CCHA»rot-coxT4iNm«  raACTion  »«o* 
»4iTeuaeLi.*  rtlTU. 

AD-t«l    *>T  DIVi     1* 


•rcaetPTtOM 

COeNlTIVF     CONriSTtNCT     A>IC     atarOHHANCt     IN    TMC 
«UTO«INfT|C     1ITU4TI0N.        XTaCT"t»I$l        A    aCRSON 

•  III  atsPONr  to  ANOTHca  atasON'S  juCMHtNTi  of 

L  I4mT     novEMrXT     II,     TMC     AUTCiaiNCTIC     SITUATION    AJ    A 
'UNCTION    or     TX     ATTaACTION    aCLAT  I  ON»HI»    HTICCN 
TMt"    4NC     TMf     INITIAI.     SlalLAaITT     IN    TM€ia 
JUOftNf NTS. 
AD-1«1     (IT  DIV-     1( 


nvKAJwe  ivfCTvoseorT 

THf   vt«'ic4c   c:  J'«  i»uT  iO>,  c»   4'»osaHtaic 
f-70N€   •*    "C*»-oc4    "«    i»<r44-4tc    jatcTaciCoaT    4no 

»fL4T|C     WlOacI"      f      '"t      4T«C4P"e4lC      C^^TI•4L>U". 
AO-»»l     TTl  J  I..        I 


4'oi.c   af»C4ac>-  a^Lui'i"-  NCI.   aa-**. 
r M*  J  s'XAS    : 4L4Nr . 
40-1*1   iT*  :;!•■     1 


"4Tf414ti     S'       IN'P4H4c      **  ^  L  "•!  4  I  ^  4  '  I  ON      0* 

4r4»cONI  T4  :l  t»      »►'*      -CTmyi,      I^  '  •- 4C  4  *  ^  4  '  t  »      IN     4  I  i,  »  J  a 

l*4Ff4.      4444'      444(4.       4NC      '  44  :,(  '      4  4^1.4. 

40-1*1    101  -•■-■     •" 


•TAaASOCIC     ANTCMI4AI 

4i4t4ac-   s'^r-    ;»    ^im-n   »*c'n4i   fc4   4 

•4  A,,4404T  4ai   t      4,*r««l-:;      '■4^"Ii*(i      4N'EKN4      4S      * 
64,>.iNr      •l*"'N4t      »*4       i      -       IC      "  "C      S*'tcci^f 
r  ^M-4JN  1  C  4  '  I  *N      S'l'C", 

40-1*1   SJJ  -:••     a 

**AaACMUTtS 

o»ta4Tio« 

*tST^  TC  Dt'f44:sl  4CCL4T4a  U  I  'T  04  41 c OC 4 - 
-•  S  or  PatlSJaf  S.:'  ;"NT4^i_ct4  ant  4444C»*OTf 
-44,<<J. 

40-1*1    »*«  -!«•    i» 


••taiooic   vAaiATtOWf 

*aELiMiNAav   04I4.T   Noa T *< 4 N   MCaisaHeac   lO- 
"IclIba"   STX0»Tit   afATxca  naps  roa  Aaau-junf. 

1*62. 

40-1*1     lOJ  OIV-        1 


■.4'-ua»L    noISC    »iri.O$    'HON    I    cas    TO    100    KC. 
A0-1*1    >0«  OIV,       2 


CACITATION   or    lAveS   BT    AN    tLCCTNtC    OirOLC 

iHMCasco  In  a  lAa*  HonOMNtout  flasmai   Incluoin* 
Txe  MOTION  or  eoTN  CLtcTaoNS  ano  ions. 

AD-t«l    Ml  OIV.    29 


•#LA««A    PMTtlet 

aaoeaiss  aeaoaT  on   iNvtSTKATtoN  or  raxiss 

OF  THCRHALIIATION  OT  STaCAHIN*  CLCCTRONS  IN  A 

CCSIJ"  auASNA. 

A0-I«1  113  OIV.  IS 


CCSIUN  PLASHA  SONS  lITr-  Se4M  CUONCNT  OCNSITICS 

or  100  A/so  CH.     wollOi-cathooc  gum  ano  a  sun 

»ITM  SCaiNATt  ION  ANO  ELCCTaOO  CMITTtaS. 
AD-1«I  *!•  OIV.   B 


trroaTS  anc  nam  to  txTtNO   tmc  ustruL  rat- 
oucNCr  srtCTauM   in  thc  aAN«i  aaoM  Micao«Avc  rat- 

OUtNCItS     to    optical    FatOOLNCItS. 
AD-t«l    *4«  DIV.       • 


VAalOUS   "CASuaiNS    Tecnxiouts   UStO    TO    stuot 
CTN4NIC    BtHAVIOa    or    4    1.4N(4MUI«    paoBC    iNMeastD    IN 
4    GASEOUS    PLASMA. 
AD-1«I    MO  DIV.    2; 


0E»0NSTa4TE     TMF     FEASIBtlTT     OF    AN    AC     M«0 
ELtCTaOOCLESS    SCNEaATOa, 

AO-a«i  Tt3  CIV.     a 


TMt  NACaOSCOPIC  PEFOaMOLATIONS  OT  TMt  SOLUTION 
TO  THE  SCATTlalNS  FaO"  nCNSlTV  FLUCTUATIONS  IN  A 
PL4SN4. 
A^-l»l  TT»  OIV.  25 


laso^iNtL 
SELECTION 

'M(     rvtSIItN    ANC    OPfaATIUN    OF     A    TEAChINS    HACmInI 

:«   ->t5C4ibc'  Fua   jsr    in  -rrt.   selection  ano  TaAis- 

TM.  04  0Pt44T0as  TN  4  TB4(.41NS  -  CONTAQL 

«  M j4' ION. 

40-2*1  tl?  .;IV.  2) 


••4B4M44MCTIC     CaViTlLl 

4tL4l4Tl«K      T  I  -f      "(  4  JuPL^CN-i      !N     4uB»      B'      4      -^C 

*4.,Ne  '  ;  74T  fN   'frM.,'>j(. 
40-1*1    »03  -1«-    i'> 


•  4aAMA«<CTIC     agtOtlANCI 

rate   aAOICALi 


"tASi-'aiMf  N'    OF    Nr^ 

4N1N4(.      BT      4»44N4tN£*I 
40-1*1     AAl 


aAaAMA«a«Tic  *imna«C( 
■icaovAvts 


ON      4C'  1«1T. 
4tiO»^4SCC  , 


4tL4«4T!*N      '  1  "f      Mt4SuatM<N'i       IS      4uB' 
"4»N€' 1?4T  I~N     »€C-N'»ijl. 
40-1*1     »OJ  :!»•     2^ 


•  IC 


PLiFliat 


•  4«4i.f.T4-C      4MP1.14114      Su  »C  E  •  t  I  B  I  L  1  "      TQ     P  JL  »E 
TTPf      4  4n lOFPtaUCNf T       INTf aFC4|4CE . 

40-1*1   10*  3i«,     a 


4      "fPl      OF      444a-l*BIC      4M#'l.I4le4.      4NC4N     4S      4 
•••4St      S"l<'      4«PLl»ir4.       IS      4r»-4TfC. 

40-1*1   tTS  2\t.     a 


**4aTl4L    DIFrtaCITTtAL    l«UATI0«4 

4N     4N4LT4H      II     P^tlENTtC     OF     '  Mt     F^CF     F^ELC 
Br-IMO     4     -»»t«10NlC     PaOjfLTlLE. 

40-1*1   ioj  :iv,     » 


•raaTiCLtt 

4      TMfO«E'IC4L      ITUO'      or      TMt      IFTECTJ      OF 

IL'SPENOED    CXI'     IN    4!4    F|.04    CvE«    C'cInCE"!    4NC 

<PMtaEi, 

AO-a*l    *3t  CIv,    2! 


4     CO"r4atlOM     BETIEEN     4MOE4I0N-S     0YN4NIC 
-OUEL    of    F4il0^jT     ihp    CTmEN    ..ortL*, 

40-1*1   »*s  :i«-   2c 


••taTua«4TiOM  TMtoav 

t'PLONlS     C4Stl     OF     OIFFtaiNTJlL    lOUATlONS    FOB 
•  >-lC-     TMt     t«P4N51CN     PaOCEUUFE     FAILS    TC     PaoOOCE 
44T'Sr4rT0P*      SOLL^l'^N. 

A0-1*1    «•*  civ.     IS 


•PHASE    SmIFTEBS 

4N     S    B4Nr,     JOOC     MC ,     ITtP  Phase     SMIFTEa     BITN 

4rjjST4BLE     "Hast     4MIFT     FByP  O-IBO    OCtBEES    BITx 

4     P.4IIMUM     INStaTJ'-s     lOSI     uF  O.T     D6. 

40-1*1     ST*  DIV.  B 


A     T.Pt     or     PABAxETBIC     AMPLIFlia,     KNOBN    AS 

•"4it    SH|F-   4MPL|Fira,    IS   atPCaTED. 

40-2*1     aTS  DIV-        B 


•rMoToaaAPHic  ahalviis 

4     SUMM44V     OF     INVESTIGATIONS    OT    HEAT    lAVC 
FF4ECTS    ON    PMOTO»aAPHlc     IMA6EI. 
AD-1«1     TM  OIV.     24 


a^MOToaaAPMIC    EMULtlONI 

TMf    fM-34A    PMpTOSBAPMlL    FlL"    paocESSoa, 
r"NP4c'   04»i  isht    rPra4TtDi    4utomatic   pmocessins 

-4C-!Nt     UIV»LOPMEnT     FIl"     4lTM    F4iaCMlL0    »*-l 
VISCOUS     M0M'^e4TH, 

AD-2«1    (T*  DIV.    24 


••»10T0«a4PMIC     ESUIPMtNT 

TMf   rM.3T4  PMrT0Ga4PMii.  fu"  paoCESSoa, 

crMP4c'  D4TLiftMT   npra4Tro,    ai^tomatic  paoctssiNi 

"4C«lNt      DfV'LOPMfKT      rlL"     4lTM     FAIBCmIlO     »»- 1 

vrscous  M0M'~e4TM. 

40-2*1     •?•  DIV.     24 


••KOTOBaAPMic  ritM 

TMf    c...;^A    PMrTOGBAPHlL    FILM    PBOCtSSOa, 

r-MOACT     U4TlI»mT     »Pta4TED-     AUTOMATIC     PBOCtSSINS 
"4CMlNt     OIvFlOPMEM     riL"     4ITM    FAiaCMlLO    S»-l 
v'SCOl.'S    MOMOBATm, 
A0-2*l    •?•  CIV,    24 


«FM«TO««A»M|C     *tCO«eiN«    (rITKMI 

ELtCTa0ST4TlC      TmEBmOPLAST IC     PWOTOCBAPMTI 
CM4B(iE     TB4N4FEa     TmB'^u«m    A     THIN    LATEB    OF     LIOUIOI 
»F4Sja£"tNT     OF    Pf'ENTIALS    ON     • Mo T OC ONOUC T OM S I 
raoSTED    PMC'OPLASTICS, 

A»-a«i  M«  OIV.  14 


•  I  TOT  Tuaes 

TuatULENCE 

STjOt     or     TMt     FE4Sl*ILnT     OF     4    TUNBULCNT     414 
SENSOa     4CTu4TtO    BT     FLUCTUATIONS     IN    TMf     BITOT 
STSTEN     OF      4N      4ia4i_ANt. 
A0-2*l     TO  CIV.        1 


ELECTBOSTATIC     TMEBMOPLAST IC     PMOTOSBAPMt I 
CMAaOE     TBANSFEB     TMaf^u«M    4     THIN    LATEB    OF    LIOUIHI 
"EASUatMtNT    OF    PCTENTI4LS    ON    P"OTOCO»IOUCTOaS  I 
FBoSTtO    PM0T0PLA5TICS, 
A0-1*|    MB  OIV.    1* 


*«.ASTICS 

Exrotunc 

EFFECTS    r*    (EATmEBING    UN    T»t     MECHANICAL 
PaOPtBTltS    "F     4     PEINFOacED    PLASTIC     LAPINATtSI 
EJPOSUPF     UP    TO    5»    MONTMJl     FlC'UBAL     STBtNSTM    ANO 
MABONESS, 
AO-t«l     *•!  OIV.     14 


••tAlTICS 

HCCMANICM.    mOMBTIM 

EFFECT     OP    ELtVATFD    TEMt^BAToatS    FOB    VABIOUS 
PtaiOOS    OF     TIME     PN    STBENSTm    PBOPFBTlES    Or    BE- 
INFoacED    PLASTICS. 
A0-1«1     ••»  OIV.     14 


•ELASTICS 

SHOCK  aetiiTANCt 

SmOC«     C0"P«tS«l8ILlTY     or     MA6NCSIJM    ALLOT. 
LUCITE     ANC    POLTETMYLENt.        FLAIM    I-aAT     TECMNIOUE 
•  AS    USED    FOP     MCASjaEMENTS.        POlTETHTlENC' BAS 
LESS    COMPRE'SIBLE     TMAN    LUCITE     UNDEB     INTENSE 

»MOC»   lcads- 

AD-2*1    SM  DIV,    22 


0I*O<«OU*  AABEt 
CONTBOt 

TME  FEASIBILITY  OF  USIN«  BATta  F0«  0«  A 

THtBNAL  U^'OBAFT  TP  CONTBOL  OB  DISPtBSt  TMf  rUMES 
•ESJLTIN6  FBOM  SPILLS  OF  NITBCStN  TtTBOHIOt. 
A0-1«1  Bl3  OIV.   4 


•POLAaitlNt  FILTtUt 


FILTEBS  BITK 

Ae-a«i  s»o 


POLES  MAV1N«  VEBTICAL  SPACIMS. 
OIV.   * 


•Mi.iTieA(.  KirHCt 

THE     AMtB'CAN     PEACE     MOVEMENT, 
POLITICAL    POTENTIAL. 
AD-2«1    *|3  OIV.    32 


ITS    ThEMCS    ANO 


■(•OLTCrCLlC    CO'»OU«lit 

STNTHfSI4    OF    NXN-COMMEhCIALLT    AVAILACLC 
OBGANIC     CMt"ICALS. 
AD-1«1    SOI  OIV.      a 


•POiTNeaiiATioN 

PBEPABATION    OF    MISM    STRINCTH    CELLULOSIC 
"ATEBIALS    B»     INTEBnAL    POLTMEB  HAT  ION    OF 
aCbylONITBIlES    ano    MtTMTL    METMACBYLATES    IN    BH.TE* 
BAPCB,     KBAFT    PAPEB.     ANO    TABSfT    PAPCB. 
AO-lBl     BOa  OIV.     lA 


*0I.TH(ai2ATI0N    BITMIN    CELLUkOSC    MATBICCI. 
E«CHAN«E    REACTION    BCTBtEN    CALCIUM    ANO    CARBeHTL 
BBOUPS     IN    CELLULCSE,        NATURE     OF    THE    STRtMTM 
BEINrORCt"e»'T, 
AClfl     BM  OIV.        • 


NI-11 


POL  -  BAD 


4a40A«   BCACon* 


RAeiATioM  irrtCTi 

■  AT>«IUT|CAL     aWlBICTION 


SITUATIONS    f\(RINC    POST     ATTACF     PEBIOO    OT    NUCLEAB 
•AB,        PLANNIN*    CBITEBIA    TO    CONTROL    0«    LIMIT 


KAO  -SUB 


•MINroHCIN*   HATtRIALt 


POL  -  BAD 


•rvtcT  ar  rm  oumu  at  •omoim  Of  t>rt« 
II    •••  Bl<-    I* 


I 

■■CLIMIIW*''    TItTIM*    or    iU*«l>ll*ru)IC'     'u»- 

•»>t«i  T«e  oiv.     ^ 


A«     AfTlA     *C»0«'     ■!•*.:  3Wi*^»-'     ^"i     C^***^'*!**     »NP 


scuirf   (M<«co  CHMiac  Li«**  'ao"  car*«*  •oaoco 
ran   '•«   aacij   aocil'. 

•I    •••  0I«-    I' 


LL.Uf 


Kin 


•4ia 


Mt.ia  t<.rcT«e(.*rt  ruCL  cillH        i*(U'3.« 

ITlOJ.O.l     ••«     ItHOi.O.M     1C«0.0.U     Watt*>rlti  'hC«-*w     •*I>«     ?"IC'»     V*     •     >»?'-Ci-»C}»l't 

•CAM    MU.    "etL  (•«■€•••»<     WtC     0»     k.**!***     3I"\>-  ••0*«LL««iT. 

•I  Mt  aio-     < 


'.^•irL     noOt     ?«TfCT]01<    3<VICI>     »«C    •C»LtCTIO«» 
40-1*1     AT*  OIV.         « 


•  »^r  :  rt-*N^  T-'«*».i*!  •   «rcLi«(    »«itc«   »o«   jticTI*- 

•  0-t«l     IM  3I»-        • 


««&0«     ^cf*Ni>>^     «**C     «tCOvC«T      IN     gu4NT<     VIU.1 


MIAOA«      CCMO      AjIfAt 

•  |-«T»«.»     C«0H-<IC'  10"     "f^KytXN'J     J»     Tmin 

«t>-I«l     III  3IY.        » 


Tit 

e 


.IIS 


iTDTCiM   fUTtfn   M>tmtj)i    iATiUTtiM(iraiAt. 

gr   •   i4-«ArT  vucl   cilc   •oout.C  ■    iiw    'hc 
l<n  WW  'AaairarioN  a»   '•«   >«*€   i^AticaA" 
AriiLX  'ITM  rx    iamo«to  tku*    tcot/'  too*'!*. 
»l    Ml  Bl»'       ' 


»!«<^T    'KAw  :a«TMX-    ••* 

•^     C0«' ICO^'C'O  • — •I»C1 
r5     4M     *t.^**A     «4.£MltI**- 

AO-r«t  ttJ 


.  J  '  t  •  c  ; 
»t »   « » '  f  • 

iNC   I  k.     »• 

:^'  :  -  v»'t 

« •    t  ft 


ft"!"***!.!  C  '  >- 

CI  ;»    l"i    •«• 

'  •  *  k  VC  J*  ▼  I  ■•  , 


MTtu.in  ««Mick<i 

t4.«A«.iK«  CU.I.I  A«o  •ATitmct  octi«ii&o  roa 
i»*ct  •tMiei.t  A^^icAriea*  m*c  tuajicrco  ro 
rvactMTiaii  rt»rt  umbc*  <a«iou«  o*«ji>Ti««  coao: 
^tomt,    4«0    aotT    ■miTta    AaM4.*lII    ^0    xrcaMIaC 
'•«    aarulM'    OTIkt,    »mt>    VAKoac    afCMAallK. 
»i  ar?  OIV.     ' 


WMI4W   Min 

M»tn  M«ieu 

rilTt    TO    OCTtaalNC    KCa^^a*  K I  tt    10    WlJCa. 

'I9«i  «»   »«e«»<*it    «o|T   co<»tao«.i.t»   A«o   •AaftC'AJ'l 

>*>K«I«. 

**>l«l    M«  OK-    I* 


■  mart* 
•aoitTlfM  lajwilll 

truoici  ■>"  '>«   atLA' io*»"i»  o»   »~»«i:4v 
'aauna   ro    lanAOtATIWi   ir>ui'i<t'T    |«   •AatwjM' 
MiamiTIi . 


••0      i'    '»»ii    ?*    ^tftoc-i'':*    :Oft«^; 
AC-f«i    •*«  :••■    I' 


AO-I«l    »M  -■..    i 


»>;ii»ii   ^ 


*ftaioci»    »a*lN;»«. 
»ft«'>iH.ri  t~ic-   •'••; 

•i>-t«i   *jo 


■tAiooia* 

'*««     tA  ^     *««. 
•0-I«l      At* 


•t4«^^A«      :»l      •45*1      AC- 


-a44' • . !'■ 


cia 


iti% 


V«Ar     IT'NIK*     '3»     "(OOuClia     Toll     ,,»«».      41«r 

LAi<i«af|*«   'ICMilauc*   'O*   '^(.'iLATta   aaintio 
CiaeuITi    IN   A   aicaOH|«i4ruaii4r ION  a«o«aAa. 
a*>««i  rr*  3K.     • 


ACTuac   IKt    fta'Aoaa   («asl(<   •aiii'4:«i«i 

WaTO    aCatiTWAr  I3M     tCCUMAC      la    «A.M>.4'tA 

••laTto   aiatM   CAaof. 

A*>t«l     Ml  }[<■        • 


■MMIklVT 

atA.ri*VJ   UiT«iri    la   raarric   am    iti^hs   f 
l»»»IiT!CA«.   atT>wl. 
**>*«l   av*  3K.    >0 


4   IMOUT    'aaLl   o*   •aacriLO   J« 

OltraiauTIOM    If   tlvla. 
*A>a«l    •!•  OK.     1> 


»aiCi 
'4*A    w    4*£    4'T  r  TuoiHA*.    -Krcao****:^ 

AO-t*l    •)!  -  '  < •     i« 


40-1*1    (M  ■  •  ■    J* 


1'nthch*    3f    «to*-    :••*<■.;  *^w '    *«*_«ai_i 

^a,4mc    c»<-lC4u4. 

AO-t«l    Ml  CK.       • 

a^UAMTjH    atcxAMICl 

AO-t«i    »»A  ;i«.    iO 


•ACAa     JAMMIft 

4iai 


:   >>"'IA«^  4K/AP  S      'A4'<*»i":^4      M^      4K/4*.T-ii  (  ,(  1 

•  ■•_     •4a«4aC     jA'^f"     3ac-l>»4     •     .       aoOI*  IC4' l»«1 
"     »1^4t'-*A     :>.  •.'lAa€4»»J"l  t     'aA*tlJ»[  T' 1*4     MT 

»M.    jac    1  >•»-    '      *4f   ejt.i^wci'. 
40-t«i    11*  ::!'■      A 


■  4r4a    jAMBia* 
•  AoionKaiKMC  >e«c* 

0-«4T»      ■1JCB4NC      -ICA0*4»|      A<Nea4'Ca      » Q*      J  If 
•%      •4-lAA      C>    N'lA-*44ua(  ^      k''CH*. 
40-|«l      A*(  3'«.  4 


•  4CAa   aAtiaA'ta* 

»4Tfi_,.m      »f"ICLll 


■.  L  X  :  "    S€»»oa    '-   5  i»f    th 

,»_X!"     J«    4    »»4r(     ,l-lCtI     lifH    «t»«c'     TO 

•■_4Nf4A'      «l'««4Cr. 

40-i«i    tio  j:<'    ij 


•«4r4a    xjLUt 

•  ■.4^'4i»    j«   fc-Jf%   '5a   »j  '  r  oa<v  04 1  c  Ai.   aAOAa 

40-l»l     ••"  ,1..         • 


•a4r4a    ii*hai.i 

•  ■■     (  irK  ■"««'4,      •••»t»T  144' loa     0»     '•>«     t^'tC'l 

•*      •4J:4»;^"<      >«      •-<      »AjA4»4»i:i»      3#      t^tvTag_ 

4P-»«i    »«■»  -;•■      • 


•a4rAji    TAACAiaa 

■  N«».      •JO*   -f'fc'io*  st.uii  A«c  AfiacTiow 

•-^#       4'4^Vi''e'*l      •'      --•^'"NAS'i      lA      ■4r4A      T  A  4  ^  4  I  *•« 

»' »: 3Nt . 

4r-*ai    •▼*  ^■•'      ft 


•  -:'f    V4NC1    xMf^c    ■4*ia4    4A/»ai-iA    a40Aa 
-r4r  )aM«»,^f     IN    '■«.>•««   ^wCjttT    afa^uaT    CA^fts^C. 
4P-fai    TAi  «:».      • 


•  ACAa   'aACiiM 

4l,»3"A'lC 

•  (W4AC-    j'uC-    :>•    0€1I»*.    ••^'Oa»    «.a    4 

■4  aSl^Oa^  4a<    C      t-*^"'*;.:       'h4Ch1N«     4l«TfAA4      4ft      4 
1A,..«*^      -Ift-'NA*.      *  -A       .      -       t,      •••r      »4Tt^j_jTt 

'  ^-«ay^  ;  -  4 '  •  *A   4's'e-. 

4P-i«i   »jj  -;••     I 


••bA«T{  :ir*(Tt«.i 


aaAfAa    '*AMS«t'Ttai 

4|l 


'HtowfTiCAc   Aao   coa^^Tta   ftTjo"    ^    ca«i*(X.^/- 
TiVftftAc   •<Kxi   AMO   uaucaTiAi.   otcaoKM    :i   AatM^''^' 
A0.MI   *••  OIV.    >a 


^  ^A  •  ;  «i«     T  ,    «  :af  f  N  '  (fft  . 


»o  •T«TcM*  aft«jM   »wf    imTA«rTA»»(x>»  :uiTxca- 
AiMTvAk   aAT*    It   Aa   AMSfTaAin    'Mttcr  \om   f    'hC 
'ofA*.    mtrnf   m  cuiTo«€a». 
•«-t«i  **•  ai*.  i* 


rM(   CATfuiion   ar   Tac    <u*i   aiftct   a>c)   'Ib<a 

»ft»«»    ll»»a|«iit  !,„»    fo    ait*4A    oiaiNjijat    4aC 
I'UOIfO, 


•  tsTaiauTita  n«MT 

r>«   r««ai>T   w   aCT««iws   9>    lucuci   (4r(aoC3 

TO  ITlTtHS  MMM  TMf  IMiraaTAKCOUt  CUtTO«(a- 
A«lt«*i,  ■4T»  It  Aa  A««lT«*<r»  AuACTlOi,  3»  •.« 
TOTAk     Wf     m     CUtTOI«at. 

*^a«i  *••  3i».  1* 


•«blaa(.I«l 
40-J«l     Ml 


•«uiaoaA«.Ia(l 


:;4i.  J . 


i"<T"tm    J'    •"'" 
■<a-. 4«IC    [■<"lC4i.». 
A^t*l     Ml 


•  ACAS     AaTfMUl 

aoail.1 


ACMAACh     ftTjO*      34     Jt  %  1  •«•     '*C'Dav    »  :•     4 
TA4a»^OaTA»t£      4^'-t«4'!,       - « 4  C  ■    '  Nd      4*i'tSA4      4l 

»»J»j4e    'laa'aA*.    »■«     .     -     ,j    ""^    «4't^,  .'f 

C  IXJ^y*!  1  C  4  T  :  ^«      I'l-t". 

4»-i«i   »jj  -:<•      • 


m  11 


-     .    "*t  M««  4  VjAf  ^      '44».tA  4  '  '   ;  ftft      *€  '      41./  44.  »-Ji  (  V  I 
■  N^      44a«4ar      j4aMr4      >4C-1)«4      *>.  I400  14  1C4T  I  3««t 

'-    »««'4l'-a*    :  :>*  • 'tA»f  4Uj4«C\    '«4N»ji :  "  !••*    M» 
*n-iai    lift  a  '* .      4 


•a4f!4'!3<i   trrtcTi 

%t-.  ■  J40  c  '  :'«c    "4ft«i4,.i    »;a    »><a»»cCLtcT"  K 

"".«44''J«     -•     !.£■'•!;;••     "O"     ••.'C^t4li     »li.l     H»4T. 
-T'f'lM.      4'K:      i'-'-'-A*      'A4NS'fAT      •4ni4T10.^ 
rrff#;'|     4)4.     4ClnC{*4     -oCUIfA'     4»C     €Lf4:Ta[C4k 
•' y • I' : .  1  '■  . 
40-1*1     lit  -!••        • 


4N     tlPlA'a»S^4^       'N*l  JT  ,,4'   I  J4|      0#       '-4      t^^lC'l 

-4      44n!4T104'      -.N      ' -t      »Aja4A4»::A      ?»      €  .   t  C  '  ■  >- 
-4,.1»  •  ;  -      mNA..)       •■.      4  i«. 
40-l*l      M'  jt«.  • 


4r»t''    ^    ^Ja    p^a%T     i^    *c«a4Au«(Nr    0*i    TMf 
'    L''4;:4^    4NC    i'4^^'ja4^    4A:Aia'if%    :4    Acaa4Aiua 

40-i*i    •«*  a:>'    't 


APIO    c 
aOalLf 


IfATIOM  lYlTtat 


*«AOIO    iaTiiirt*CNC( 

•444-t'4'c     4»rtir'[4    loiCl'tlBU 

T'Af    •4rMo»^»i*jt>.rY    lATcarc■r^cc. 
AO-i*i   lo*  ;:>.     a 


•ACIO   *tciivf*t 
"•t»y«"CT   t"i»T 

€  <•«■  I  ac^-T  4,.    fv4^^4^I0»«    C»     4».    OP':"ja 

rf't:'oa   4:.»   »ai  >  tN<:T.<iHi»'    «i»fc   '••4i$"i  jjiox 

^.mfy^tif*      4      •4TL£Ifi>-      FAOiSlj     C^4KaCl. 
40-1*1     (•!  D!V.        t 


ACIO    tI*MAl.t 
»ao*44ATIO« 

4A  t  lat  4  TACa'4,  '•-.[  S' 
04  •4P14TI0««  ;•■  T«J  »A:P4 
"4>.><€'1C      ftlANAvJ       'S      4!4. 

AP-i»i    MT  :rv 


-4- r.N   o»    T»t   t'FtC'j 

4':-«   OF   tttCTaj- 


•«ACtO     TaANtallltOM 


f  i»t  4  :'4«».T44.    r .  * 

▼».«>,.r,«     4     4»»^tlt4.     «-4z;s<i     CM4Nar 

»^-j»i    1*1  ;i«.      5 


•  4ric  lAXi 


'::.»    J*    4N    o^'javjA 


AN     e  '■t.lNPIM  :  NG      i.fT-Or      >      t   »4,.^4T  mti      ft4T-a4Vt 

'■f^,^    iNTi«»4|Yiii    : ».    TMf    "i&H   4ar*x/fM;T   S4ac   'oa 

T44S%'«I  ^$lf>*"     OI»T4.,rU      '0     4BOt  T      lt,->O0 

«  'vi"f  Tra». 

4r-i*i   M«  ;!«•     s 


a4pio  t4«ci 

cir»*AC»:oai 

:H'f"i>««   U4   »4vfj   s»    '-eia   c:irra4CTIo«   »»   4 
*4,!:   i4.c. 

4C-1*|      AAA  . !..         i 


•a4P!0ACTI»t    »«i.k.-Ov» 

•      '0"«#4A'ftON      Pf'aCt**      4NCia,0»i'S      3'SAAIC 

"'\3fL      0*     '4.  4.0WT      »<.r     CTHfH     NoriL^. 

•0-1*1   *♦»  ;i».    ?c 


■AO-SOB 


•AOiATioai  irncTt 
■«T««paTicAt.  *«iiic^ie« 

atTMooi   r^   aarnrTiso   "4Ci4Tioa  orosoxis 

»!THIa    'ALL'HJT     lHr,,Teas     Is    CO"a\.f»     0^aAT|O«>AL 

>TTU4TIC*»    "XjalNG     ai^ST     4TT4C4     ac»IOC     C»     NUCLCft* 

■  Aa.      a^ANNTafc   CAiTraiA   tc   coftTaoi.   o«   LlaiT 

A4Dr4Tl^    c«aosi-'A4. 

<0-t*l     ••«  £!«•     10 


•MAOtO    AITVOaiOI'T 

ac'LtCToa    »u'»c"T    4ac   uaivt    »»jTtN   »0«    4 

aPvfL  *4DI0  TIi.[»r:)aC  C3a>l$TI»G  0*  4  "OtLO* 

»^**eaf    so^^'^ATtr    !n   4   mvo^o5T4Tic   BeA^iavj. 

•0-t*l    T*T  SIv.       a 


RAOIO     AtTI 
ANTI>MA1 

aacjecT   Aft  1    vr*t^^«   cONVLAftioa  coat^oria   aaooAAa 

I.  »C  "^      TO      4t^T"A4  Y  t  r  4^^  T      AOIN'      '.-t      PACJCCT'S 
iNTF<«<A>     4T     T>«      Ai.4S(T     y  t «- S  . 

*D-i«i   lie  ci>.   >c 


JITUATIOM    r<U«|NC    »05T     ATTACa     at»IOO    0»    NOCl.t«a 
»A«.        P|.ANNIN«    CalTtalA    TO    COATHOL    0«    tlaiT 

aftoiATioN   caotuat, 

*0-l«l    •••  DIV.    10 


aaAOtOMCTtKl 

AN  AXALrsis  m   4  coaaiLATiKt  KAOioacraic 
IFNSoa. 

AD-t«l     *a*  OIV.        6 


•attlNTMCIIM   HATtHULt 


•4Cl'    DMCai'f     4D0AC»1    i'S't"!     »oa'4»>.t 

Tf ^eaY^o-it-T*^    »cft«rcti    a»»04Da4NC    i'S'ta. 
AO-i*i    lot  ::iv.     t 


■  AOIO    COnm^MICATtOM    ITtT|a( 

tCATTratiaa 

■«icAoa4*r    CAcis-^f:':ON   *«(  4ftoatNC»iTs   j#    t«:«, 

rraOtCft      TO      »C      ~l\1-      4»      t^ll.T»0"4ft4rt  T  IC      »C4TT[Af«i 
!■<      •4tSW(      44TlLLlfr      C0"«44>AlC4T|0a      JtJTI«J, 

ao-i*i    III  _!».      <i 


anCACTioai  K|NC*ICt 

com^titivc    oiijations    or    NTOaOCAKSONt   ■CTttCN 
JTJ     4HC     •»€    CI     «I^CTIC     atACTICNSl     ALKAaCll 
4L4ENCJ1     P^OTOCMCiilCAl.     INOUCtO     OlOATION. 

A0-1«1    1*0  OIV.      a 


aOIAtOHIN* 

vABIOUi     TaAINtNS'     taOU^-STauCTUKALl     Alto    LCAOCR 
V4«I4»LeS    •XIC"     4r4tCT     TtAa«oa«     IN     TA$«J    «t- 
01.  laiNS    cac4TI»lTy. 
*0-l*l    *20  SIV.    1« 


KCAIONIN* 

T)4tO«T 

F4CToa   AN4LTSts  o»   Txatt    111   aaoccstcs  or 

•A.'W4S     TNlNATNfi. 

AO-a«i  Ml  CIV.  1* 


aoTiNTiAL  or  rtuaatNT  aouno  eot^oilTtl.     t, 
DUAL    aClIN    tTITta    AS    A    mCaMS    Of    KCOVJCIW*    STRftI 
CnNCtNTaATIPM    IN    >    COH^OtlTt    AMO    INCMAtiN*    TMf 

rrFiciCNcv  nr  shcak  raANSFta  sitvccn  riKat. 
*e-a«i  SM  Div.  i« 


*MtL*XAT|ON  TIHC 

nCASunciCirr 

acL*>AJiei<  Tin(  MCASuKiMCNTt  IN  auar  it  a  k 

aASXCTUATtr>N    TtfMNIOOC. 

*D-a«i  Ml  OIV.  IS 


adCLIAaiLITT 

•UIMD  nitSILU 


CSTIaATINS  NISSIlC  RtLlABILlTY, 
*D«t*t  Ml  OIV.  11 


a*ttr**CH  a«o«*Aa  AealNltTRATloai 

4N»*(AL    »faO«T     or     ACTIVITItl    OT    A    MtCAMCH 
LABOaATOaV. 
*D-t«l    MS  OIV.    10 


aootLINS  or  A  trsTia  uklN«  iinpac. 

HTaoTHtTICAL    COtf^VITta    SHOT, 
*0-I»l    T»0  OIV.    JO 


*«t-CNT1lv     ACBOeTNAmCI 

••0<i»tiS     IN    TmT     Ot»tLO»""tNT     or    AN    ELlCT«IC4L- 
L"     HCaTCD    mTlIUN     SHOCA     Ty|4t  , 
A0-1*1     T«T  OIV.     IS 


amSCAKCH   aaoSBAH   ASVINtlTBATieai 
■  IBCIO«MAn<V 


AP^NOII     TO    HlSn     saecO    CO«auTCK    MCSCAKCH. 
«0-t«l    **1  OIV.    10 


•aAoioratauCNCv  mnoatomi 

l->-44T'      •10ti4»C      »|CA0ft4vt      (fN(A4TCa      4  ja      j1[ 

!•■      ^4044      COt'NTCa-f  4^(.at5      ftT^Cllt. 

40-1*1    a»t  CIV.      4 


•aarioractuCNCv   TaANMoaacai 

•-f     -^lil'lN     04      •     P4N0-»4J$     »ll»t«, 
r  *  ^'4  IBtjT   1  ^4.      YftA^^r^AMfa.      4..r       JTmJA 

r~4     -Ht    ClC~a    l»»'f-. 

4P-t*i    'M  :  !  V.      a 


4^   ar 


■XtlftN      4MC      4N4^*5:J      3r      t^I.lN      4.»C      '-lATttN 
f.tafNT,      4.:i.t4AL»      »4atAfp.      «_rtAlvt:^.      tk^l'^CD- 

rilN^NT    Ta4*'src>ai.pA«  . 

A»-t*l    TS«  CIV.       a 


••aetOLOcicAt.  dosam 


Nt'-ctii   '>»   aafri-TiNa   N4CHTI0N   iiaosuait 

'"IN    r44.^-^v.T     S.Yf^.(.ai     In    CC4ai.fl     l^t  a  4  T  I  ONAi, 


*«f-«NT»V     VtMICLM 

•t-CMTHV    AtaoOTNAalCi 

'LOa    fItiD    aapatATItS    about    a    KHI  trntnc-CONC 

ar-fNT«Y  Borr  *it>.  s.tj  at&aecs  seaivcaTti  ANacf. 

A0-1*1  Tf*  DI».   « 


aatllNt 

Mla>»-Ttl«»t»ATu«t  RCSINk-raOCCSS  aABAHtTlUt 

TfjT  atTMO0<  roa  riLAataT  tooNO  CO»»0$|T£t. 

rABalCATlOX    ANO     Tr$TIN«    0»     TYajCAL    «0<«T    (tOTOH 

c»»es. 

AD-*«1    S«7  OIV.    1* 


A»t-€NT«Y     VtN|ei.t» 
fASlLlTY 

At-tSTHY  STABILITY  4»-C  T44«tCT0av  ANACTSIS  rO* 

4   L0N1C4L   VfMlCLf. 

AO-i*!   aai  civ.     « 

a«t-««(T»Y    vtMteHS 
TMCaiaoOTMAalct 

'•<«"4L      4NA1.T4IS      0'      TM4,t[      4»l.«T|Vt      aC-tNTaV 

vr-ic^ts. 

AO-l«l     TJJ  CIV.      11 


*MOCK(T   CASCS 

eOMPOtlTt    MATUULt 

OCVILO'TWNT    or     cI6"T»C16HT     I40TO«    CAtC    tianCWTt 

roa   st4«tNTro  »olio   aaoatutANT   aotKlT   aoTo«t. 
AD-t*l    »S4  OIV.    IT 


•DOCKIT    CAiCS 

OUIM 

stGxeNTtp  aocKtT  aoToa  CAtcs   ictlino«ical 
stcTioN  PLo<  THC  joint  sttTioN  rAe«ic«Tto  raoa 
CO«»o$ITt  aartaiAtsi    *J    incki    in  oianITMi, 
*o>a«i  ass  OIV.  IT 


afr\.icTo«i 

OiaOkl     ANT[tMAl 

"IC"n»4v»     CaOS^-StCT  ION     >C4$ua[,HCNTS    00     TMIN 

riaoi.es  TO  at.  jsr-  4s  [LttTao"46NCTic  tCATTtaeas 

IN     •'4tS!vl     "4T[i.l.lTr     CO"«uN  I  C  4T  I  ON     STSTtHt. 
40-l*l     111  CIV.         S 


*«fr»4CT0«Y    CSATINCt 

•«tC"4Nic«L   aapatATits   o»   ccaataciALLY   auai 
5TN'tatp  a   41.L0V   «"rtT   rao"  acoa  TcnataATjiti   to 
444>o   ri    Ah-*t   ATprsAHcaf, 

AO-l*!     aOT  DIV.     IT 


aoOCUT  cases 

■  AtW^ACTUKIWS    NlrHOOS 

HI4H    ST»fN«TM.     I.I6XT     atlftHTi     Tl     ALLOT    ntCSSCMt 

vcssilS  roa  solid  ruCL  aoCAtT  aoTo«  cases, 
*o-t*i  las  OIV.  IT 

■aOCKIT    CASCS 

•n-oiMS 

MCCMANKAL  a«oacaTics  ano  'acsSLmc   vtstct 

aearoaaAMCE   or   sfvcaal  outNCH-ANO-Ttia^ia. sTttLS 
afLOCO   aiTM  oirrratNT   TtCMNioult. 
AD-««I    aoi  OIV.    2* 


*«fr»ACTO«Y    COATINSt 

aAAWTACTUMIMa    NCTMOOt 

^iLlCIDf     C04TI«iJ    roa     nlftx     TtaataATUNt 
»*OT[CTION     "r     v4440IU"-a4M     4LL0YS. 
A|>-1»1     SlJ  OIV.     IT 

aair«ACTo»r  ceariNSt 

aacaAaATION 

rrrccT    o»    CuaiNS    Tjaf    un    aaonaTICS    or    ZNOl 
riNfTMYi.   HYnaooiK  »M0»a~iTti    anc  collCIOal  silica 

'"P4Y|.«i»     4aai.IlD     TO     4l     AANtLSl     aOOTtCTIVt    COAT. 

'Ni<   roa    >tCT4Ll    tlTMSTAWoiWi   >|SH   Tt»ri«ATu«e < I 

'LAtNG      alTMOuT     «f4T, 

4^•l*l  aaa  oiv.  la 


aaocKiT  KOTeii  Moutn 

LtSUlO   COOLrO 

COOLED    ar>CUT     MOTOa    WUZLEI.        >«AT    TKANSta 

fotrriciENT  r»o«  uNcooLto  nozzles  -  tm«o«t  and 

TESTS. 

A[>-»*1  SS«  OIV.  IT 


aaeCKIT  MOTOH  NOXZLIt 

NATtaiaLS 

THf   roaa4T10N   or   nc*   iutebialS.    otSia^ATlo 
»S   avaOLTTir   g«Arv.|TE   allots.    alTM   inmoveo 

TMEAMAL  ANO  NtCHJNICAL  aHOPEaTlES. 

Ae-i«i  aoi  OIV.  la 


*«tn>ACTO«Y     HATtaiALl 

"tC''4NlC4L    »ao»eaTIl$    uT    COaalaciALLT    ru«E 
'iNTtat-   a    4LL0Y    jHEfT   raw*   acoa   T[a»taATj«E   to 

4t4>0     41      Aa-^»     4T».^SAMCap. 
AO-tai     ACT  DIV.     IT 

a<ltr«ACTO*T    KATtaiALi 

■bazinb 

THE  otsiaN.   aAMurACTu«iN«  "(TMoos  ANO  »aoc- 
fisEs.   4NC  THE  r4aaic4TioN  TtCHNiouES  roa 

OLAATI     LAxa    BAAZINIi    Or     LA«6t     atraACTOAY     NETAL 

►■onetco"*  s4Mo*irx  'anels. 

t^-l«l    IM  OIV.    2« 


■tr«ACTO«Y     MATtAIALS 

a*(aAiUT|ON 

t.4(   roMHATIOM   or   Nfa   MATEaiALSi   OCSISHaTEO 

4t     avaOLYTIC     aAAat.IT(     ALLOTS.     ilTN     I(»aOVE0 
TMta«4L     4NC     HECM4NIC4L    aau^ATlES. 

Ae-t«i  AOI  OIV.  IB 


alteCKtT   NOTOM 
DCStSN 

SESXENTtr    aOCKET    aOToa    CASES    ICTLINO«lC»L 

SECTION  PLu<  THE  JOINT  SECTION  rAeaiCAtto  raoa 

COnrOSITI.    aATEaiALSi    A>    INCHES    IN    OIANETEai; 
*0-t«l    ass  DIV.    IT 

•MLLIM   HIUS 

NOLYBOtNON  SHEET  aOLLlNt. 

*e-t«i  ass         CIV.  IT 


nelaiation  time  HEAsmttHENTs  IN  mjsr  tv  a  k 

NAGNETIZATIPN  TECHNIQUE. 
*0-t«l  SOI  OIV.  IS 


THEOatTICAL  TBEATISE  ON  THE  rotSISILiTT  90 

otSE*viN6  LasE*  ACTION  rauM  the  m  line   In  auav 
cbystals. 

*0-t«l    TM  OIV.       7 


Nl-13 


mvp    mu 


•too  •!   »«-»«  •THatM<(«r. 
4*>a«t  ft  3 1  •  •   > ' 


ivicct 

lOU   ■IMIL 


. ; »«    ^    -, .  '    D« . 


tocii>->^*r(  »•■ 


»A«i  at.>  ICC. 

9K-     li 


*^t«i   (If  SI"-     i 


MMBICM    *M«L« 


•0-t«l    'J''  ■-■       • 


•  »««j»4< »«•!•«   "tr-oot 


•  >.'  i  vf  «    •-•r    -c ' 


»t>-««l     Ml  .!•■      .• 


•  *>«<!•     TJX  I 

-#    ^  ■  »■  -^  ^    'If. 


•<-•(%*      .s     •  ■■*      -t,t      j#-««s*      ..#      A*,     e^Cii  »■  IC44.- 


40- 1*1     40«  .:•. 


'F"»l"4»_4f       «4t 


•••▼tLti**  jTTin** 


•4Tf«14».l 


•     k«">««»«lC.     »0»4»l>.«    »O0'. 


••ATtki.!^  •CMtCkf  tartaut 

!.»:>•«     4      »^t'l4t.».'      D»%1.<<«.      .   ^4ll«.    ••      .£»». 


•  M'tCXOuC'OOl 

•  »C!4«10«    f»»tC»l 

•»»<■■••. 

40-Ml      l» 


■   -*   4  -  .  t.  *  t  -    •  4 

■   44ci4n3N 

'>0    tLfCT«IC»«. 


l"<Vt»'  1*4'  IJ"      ■>•      »"»»U4t      •"€N04itN4      'J*      'If 
■*4tfI«4T'04i     -»#      C4rC      *C«fC*l»      *««■      I44-- 
«4T.^^  1  'H, 


e—miie«T|o«i  (Tirtaa 


•4«4"t'«'c   4>»i.i»n"   »«<»ci»'i»: 
*»-«« I    to*  J : < •     a 


■mod 

_  I»*-0#-1  1*4«T       t44C4;«^      J4      «4Lw50»»      ''^      14- 


4      »»""C»«IC.      •0<4T|<|«     »00'  . 

*e-««i  t«i  ^K.   ij 


•u>i:MoucT(Mt 

\(  -  ,       'NT     ...  '     -'     •*Te«  I44.S    »c«     •  -*  <(  -  ' 

,»4,:>N     ,»    -t.'    •-    fi.CC»»lC»i.    •o«K. 
40-1*1    •»•  OIv.    I' 


•  Ma<J(«T  |4t.      4K4k>|t( 

■■,N4.     •    .t-     .-r      -laH^J  lAK     DtCOClHO       >    'H'lf^' 
4P-J«1    »oc  otv.    V- 


4»"0C«      •4<f| 

*-    »s4^'^.i       I    ••eit'«'i..     ^4    '-f    r^,i    '  Ulo 

4fV-|«L     toS  OTV"        » 


41  :*N4>.i 

4D-l»l    4»o  0|y.    it 


4t  :*>i4^i 

••.IMS   •iiir^t    >  fu*>4ci-'9-4ia  I 

«■•     «^«     '^     TAA'44     »;ii;^t. 
4P-H1     4l«  OIV.     12 


:  ■«.    •  -t   ■44    I ' 

«.*S-      ll4«i4L 


••«»va  »»»'t"« 


'•»  4  i  '  •.        ,#        •  I 


4P-HI     ti} 


1   • .     4TH  cixiir   : j«,t»x 


«    ■4fl4':'    l^4^';-    :o».sT4k»s   o*    m^si    4<iC 

"1*  "»#     .•'14-;**-     *•    4;;-     ■f-**4»»j«f.       :j*»^v'4- 

-'    N\    •»4t    -4  <    r,    -   -c»j^»('    »f,x;':t»    :j0    ^mo^~ 

'0-1*  .     '»;  •  .  .     ,• 


-S      ^t--,*..         -•--      -.f'B      4,^,       *„fl-:Si4Tj«f 

•    •»..     '.,•-'■-*.     -r'-i.   s     4>i(      •>  ;      .'-i.:nC 


4>f>«9«CC><4lll»at 

'     -tis;"'^!!*    «TU0»       •     •     N 
•    ^1-4'*     •■■4"     4wTC»4»IC4^^"     -•■ 


•  t»4*tD     :HUMt 


41 :.  •  :-i«it   'ili-i 


•"-1«1      111 


4  1',    •  ,  3««  I 


41      4     »'J4<TI'S4|     0#      •C4ri4C«      vOMDt'lO^l, 


4a4lU«t>*'>|T      3'      tL41'  IC-C  l«»l«CN-'  14^      :«011 

lec'iw  u»i»*  »»4««  c"4-«t.>i   '3  DC't:'    v..4-'t4e 

PtJWl      4>I0      ••0'0<«4. 

*ft-««l  **l  JI».   il 


»     •'_•  4-4*4^  4 

-'-.V      ••       i'-4»t  -   . 

40-J«l      »«4 


■  St  •  S       »4      -  0<)t4      *      •      44S 


lC4"t"l''«    8'     •     ••4««0«     »1"IC'.' 


•  •'-.   r'<''t«N4,.  »'»'ic"j«ti. 

M>-(«l    MO  3Iy    2) 


«ACt»    OIKKf'l     •OOOfll     I'l'C"!     •Oli'4»«.t 


•a»<L4^s  tumt 


•MKtC9<«uCT«a« 

l««IC0«OUCTO«     <tW>*C»    -     tLtC'«lC«L     4^     »' 

C4(.   **o»fiiTr(ii    i4*40i4Ti^4i  t'»er'J  4»u   »j« 
'»"»t«»'o"€   iTucitj.      :4*i<it>   jn'«  ini.' 1  J*    1". 

•-"•I    M    3«Tt««l»€i3    •»     I"    4»«j«»Ti-,„    ,-4w^     ' 
*0-««l    Ml  OK.    11 


4X   1  »*«ir.    looo   "<•    iTiP   »-4M    v^;"i«    4I' 
40^jlT4ttLL    ••"4$«    l^TrT    r«w*    "-i»«-    j4Vi4«.tl    •:• 


•»4r:»««4M:r       )4       Sf   't44_       XL"-      "•  AS^-  'C -*t  4      S'ft.J 

4C>-J«1     •OJ  .     •  ■     /• 


40-Jll    Ml  JI».    I'' 


'44C«     ;N''!4'f"N     :s    -€ ■*.,'.    -4'»4:»^1. 

'**<:       W-l.^       •^-••;*--.\      *4S4  ■       4^^-. 

4P-111    M*  -:<.    .' 


4l"tfl 

:444^:'>4   ^!\c-44-,e   -t'4,    ■.«-:s,.      *^-(.[ 
"c»4f    -  j»rf  I  V  *4 ' :  ~s  1    4e-"'    »*.t-'r      '      t'4^^4'* 
'4^4::'-'«    :'vc-'44-t    »;i4-;^-,   ^.    4.- '^4^    44.*'^ 
4»)x,''''^4».      t^e:'4^--^44^.-    «-4»:sr,    .4     sf    ■• 
'-t    .o»<f    -  ^*'' :  *c4« '  ■    Si    :i   :f)^4:s4    . 
40-1*1    111  .:••    ^4 


■<eL'i«i 

sc*'*'^!^!    "■'    ^•fl-'ls'",    -"4,  ;4';-s    t»»-l'v«tl 

•  •'His  »4*.^x'    »''r^'t4s    :s        ••,'»    ;»t44';:'s4_ 

4''      4'104*i     "X***  :  S^      '"S'      4'*4_i       4f4;^'-         4      '4^C-t44 
■  44.  ^4>t#l'N«      :4''44:4      ',      '      S'4'^^       -4      ,'■'*■,' 

44j  :  4  '  I  ->4«     ?»4  )S.    44  . 

ie>i«i   •••  .'••   io 


%-s'^ti:'     >    4»,      4'r.    i'4.^'    Mt    » -c-'-^ts'L- 
'-fM-i'.       < 4 sf       t        4.---t4^,       r , 4 ._;;„»,_,»-[ . 


4^-14;     111 


>4S»:'4'l,l      44_4'tJ4l     WTBtm     "  !  It.    _  ^  4  T  [  J«« 

-*,^    ':'s    4-'     -«'4.,;:    '4'4^'S'   e€-4.:,4, 

4P-1»1    !•>  .!<•       - 


4i:.»t«  co'»ovj4ot 

•«  4-4f  '  .  •  4^^  -    ^44,f_    ^;s..t4    -i;;t-i;sc 

<'-S'^44*       44''t4.4^      4^4       l4'f^_i»fS. 


^^  ■.'»••  ,s- : -4^4  ;  •.     ;«'l44v.' ■  >,4    4SC    »Tr(4iN 

4  -,  .  S  .      ,N      4-,-_  4-'-      •f-P(M4-      4^      4SC      4      fft      44IIT1 

■  *■  •    ^v      •  i4^  .4  '  •  »     .  £  ,  r  _     . 

•--Ill    IJ'  •«.    i? 


41  r"'vL4'  I  34. 

4    St -•  -  ^4  *4s  : :  •  sG    ._s'-   ,    I'l't"   •4keo   o*» 
■■"4(_4',    s    •(,-■•.   It    44.C    sf,t:'i.f    DtimTooct- 

4P-111     •••  _ ■ . .        ■ 


'ts'S     '■    _l'f4-.se  4r:L*"4^  Ji.  I  r»    0^    ■ta.OC*- 

".s     ^•     ixf^io*!     5^:t  ;~si4ri._t«    4>»C    •4H«CM<jTe 

-1-S«  S%. 

4P-l«i    1««  ,:..    JO 


4<^'^^is<;   „4    4   4rs'e-    >i;s(i   si"'4c.     4 

"-4  t'hC  '  :  C  4^      ;  ;»•»     •»(!     ^mT*-. 
»P-l«l    '10  ■ . .     > 


c*r«i.Tiii 

»J»NT1T4'1»1      •f,4T10«.     rftllH     01K0C4TIOX 
rfSlI*IfJ     »*«0     '•«»4^LIC     ^4T*i.YlT     BCH4VI0<». 

40-1*1    III  d:v.      4 


•  »I«»«Lf     C«»1T»L1 
•(•0»T~ 

-,4T«'-     ^r     «!}«»>     C4'ST4cS     Sr     Th».     CiOC-^IALl"! 
"r--.>r,      '"f  4«.XLFrT4  !C     f>«.»i»     COXVt'ilOK    41    «»- 

i*'f"    ''    Vf-!:o*4r   c'04   4t>t44c-, 

40-1*1     '>•  _Tv.         •> 


•t4'i[.5   ^    :  :"Ne(*c  1 4^w' 


»u«l 


41I"»l»fD     ALLCl 


■H  '  -  4  s  :  -  4  L 

«'s'F4f~     ■     4^^,.     4-rf  T     r4^s     ^Z^"     *L-Pi'*4Tjnf     -3 
4 4v^      41      44-^1      *'--S4M|4r, 

»0-l»l    •OT  . ■..     1' 


4li.("    4«T|>aa*| 

'"•f  P4'r4s4^  f!t.^:  440iACt'  ff'  4S  44BITH44v 
'.  '  "S  4  "'twtC'4;'  ;_4'L.  !.wr»"lC  CTLl'4t)C'<t 
40-1*1  110  _•«.<. 


4fM44t-    •1,.4'r:     ■;     5su.     c:">«.'M»U«    4st 

-r '4»-v«»mh-,    if  4    icf    i-^L  i:  I' rc4' ics,    «tc-.4Ni-«^ 

»4_»f4';is    -f     irr.     »  ,4r4Ct    C"444CTt4i5l  ICS    3» 

■'L.       S4.   '      •«'.,44»'-S       :s      4f4      ;  :  f  ,      4  ^C      -»»fi€s      ^fU' 

• • .s    ;s    ;tt . 

40-1*1    *«*  .:•■      4 


•H>*4s,4''jS      ^r       i«f  44      «si        --BpfcE^^jj^      •4wCS 

4s,    :s'r»-s4i     u*"p;s'-,    ;s    SL.f't:    c.«4s.,c*4 

••4'f  -  ■  4,   S. 

4P-i*i   111  .:,.     : 


41CH.4*    (ClI'U  . 

■•.•4-,t-fs'      ,14       lS5'4,»tS'4'  I  JN      4S^      ItClHiauCl 
40-1*1     »T0  _•«.         i 


4  4-;-    4s'«:4»4^  -  I : 
'  ->  ;''M  • . 

4?-l*l      TJJ 


41X4«      tNt**" 

••C'lC     •IlISMI 


-C  *S.  4r»iCsTi    nf     T*o    to»4l 


44^ '  ir  .      1 S4UL4' ; -s. 

40-1*1    MJ  .'...       1 


410LIO    *OC'f    ■•0»fLL»'<T| 
4(IiM 

•MfH-4c      4&14.0      f44tC'l      _S      4      .  4ST-C  C*"'©!  I  Tt 

40-1*1    ■'*!  CI».     ic 


4101.  10     aOCKtT    •HO^LL^XTI 
1'0«4M 

SJi.!:-    Hor«t'    »4:»f^^ii,i    i.jrt-    F  ;«    tiTtMOC^ 
«*w44r,f    :s   4    v:r    f  s.  i4c».»«t  s' , 

40-1*1    111  . 'v.     ; ■ 


41M  10     1T4TI     »4<TtICt 

^■jmmimz'i    4    tT;r    •4»M    0*    tO""     IN    l<*«4«e? 
'■'ICTOicor-  . 
10-2*1   •♦0  :;».   i^ 


€»40«T1     4«(     "IOC     'C     flllSC     txr     uUfvJL    »Rl- 

-ut'^c"    i^tC'Bj"    IN   'Mf   44sO(    »ao4»  "«ic«o«4tff  r*t- 
Olt-JCItl    TO    O^Tir,^    rvouf^cici. 
•0-1*1     »♦*  C!».        4 


•»XtO     lT»Tt    •tfilCi 
'MC«>»OOY«UI<IC1 

•t«IOCIC     MOO'fJS     «t»0«T     0»     IOt.10     lt»Tf     KC 
«f4«CH     L4»0»4T0«». 
•0-1*1      »•*  QIV,      1} 


•ixtoi 

■rCMJINICAL    >l*OPCIITI(| 

4H     4TTt""T     TO     rjNlTBuCT     •     UNiritO     TXOHT. 
<T44TIH<;    4M"4<    CE4Ttis    r-jNOAMCMfcL    HrPCT^Cjtl 


SIN  -  8TR 


4NC     irexlt^    »OilIBwf     COUPLING    BCTItCN    P\MtLy 
•T_41T1C     AND    VliCpei.«lTlC     tfFtCTS. 
»e-2«l    tOl  OIV.    25 


••OiMO    TKANSKIttlOM 


MTANOMM 


•□I4n4Tir     CL41TIC     C0NS1AXT!     OT    MOJII     >N0 

"64if  utTt»-iNtD  4T  «oo"  If "PeaiTime.     com^ut*- 

"JSS     •mt     -40€     r.o-    •£4lu»tC     VtLOCITItl    or    »*0'-«1T4|1    TIIAC»» 

•  isiTioN  uf   -".1  "c/i  ulT44,cmc  «j|.ses.  "«««..4»»» 

•B-i»i  y*i  CIV.  ji 


"XO^Lt"!     IN    CONNCCTION    lITh    OBTAINIh*    t 
rxiOOtNCY    ST»i«*»o    »CCi;«»Tt    tM)06H    TO    TUT 
UMTi    TO    AN    *CCU«»CT    or    5    PAKTS     IN     10     TO    TMt 
lOTM    Pt«    0«». 
*0-l«l    T»«  OIV,       I 


•lIN«t.(     C«TlT»i.i 

»«CH««ilCil.    XIO^KTItl 


f^»i';c   ••04't4'ir5   .4    i:sf,Li   c4TS'4t   "4»-«tiu. 
•0-1*1    411  ^;..     1. 


•lINCkC     CaviTlc*     l><CT4|,t.J*«T  I 

'■.•^•'''      --4      BiJTfj      C4'ST4..S      4.      THt      C/0C'4«Al$4I 
"f'-O'^i     T«c4».JCt-f  - '4  I  :     FSt4G'     CONvt'SiO*.     4i     "f- 

.»'f-    '~    if-ic^Nr    ;'?•   •Est44c-. 

•0-1*1      T)*  JI,.  T 


•('•C(    CA^tULCl 

04Sir   "t'jLTS  '«nN   tmc  fluht   of   vcitoks 

'      4NC     4. 

•t>-2*i  (a*  ;.».  12 


•  -ITr     S4><DS    "IlSiLt    «4Mit     4N/fPS-i6    Kkot* 

.•fsrD««4NCr      IN     T4iC»lNU     »NCjtCT     NtHCuKT     ClPSUH. 
•0-2*1     T«l  01,.        6 


••'•CI   rLl»HT 

■^llIC     Nt^Ot'S     "'"     T"t     'LIGHT     or     VCiTO»S 
'     4NC    «. 
•0-2*1    •!*  jiv.    12 


•  if  CTnOOAPMi;     ANALTlll 


"UUTI-FUNCTIOK  ItNSOKS  FOK  »F»CEi«ir  tMlDANCC 
SUOlTSTtHS.  1T»»  FItLO  TN*C«ING.  ARC*  CO«(«£L»- 
T!ON    TtCMMOyc.       LIBR^ICO*^     1»»«    CO<<IICl.»T  I  ON 

TrcMNiouis.  LiB«»sco»t  AiTKoiuioc  TtcHNiaoe. 

»0-I«»  »T1  DIV.  19 


•STtTIITICAL  ANALTtlt 

co<»vrrt»-«iDtc  »n4lt5i»  or  SAxiu-Ktr 

«»tCTl»OMtTt»  04T4. 

»0-2*l  212  OIV.  10 


1  co«irA»iioN  ecriccN  ai.oci>ion's  otnanic 

"OUtL    or    f»LLO(jT     4X0     OTHCH     NOOtLS. 
•0-2*1    ••»  OIV.    20 


TABULATION    or     tSTlKATtu    »t»NS.     VAKIANCCS. 
C«05S-     ANC     AuTO-CCVARIANCtS    0'    ilNOS    AUOTT    FOU 
«0«IE    StLtCTro    SCAIONS    ANO    LOCATIONS. 
AO-211    Ml  DIV.       2 


fLfCTHON     1W4C'    ^TuCIti    or    CARBON    ClOHoe    "ITx.jTatiITICAL    OtlTDIBUTtlMiA 

-ici.LA'o.    STKENC-   rtTr.-iN4TioM.    iPCCTno-t Til K  ' *   '^*'-  " » •" liUT |0«« 


«N4^T5M. 
•0-2*1    111 


1t»0N$T«4TI0N     or     TMC     rtAHBlLITT     or     A    COMC«tNT 
"f-ONT     'ILT'R     ArrtltC     41     4     SPtCT»u"    AhALTiEK 

rt.icc. 

•  »-2»l    TM  civ.    J? 


-IGITAl     TNANS-IiSICN    OF     $»>etC"    AT     A    HClATWElT 
L   54      C4T4      SA-t . 

•0-2*1    T«c  CI«.      i 


■•ULTIPLt    tNT«If$     m    TKArriC     Ant     STUOItO    BT 
''•TIITICAL     UtTMOCl. 
A0-2«l    ATO  DIV.    JO 


•    KW3BT    TABLE    or    r^ACTILti    Or    TM€    BtTA 
CISTBIBUTION     IS     SIVtN. 
«0-2»l    *1S  OIV.    15 


THC     tATENSION     or     TMt     VUN    »<I»tl    ANO    riJMtR 
vrCTO*    nSTIIIBOTIONl     TO    MI6MC*    OIMtNSIONJ    AKC 
ITjoItO. 
A0-1*I    BT*  DIV.    15 


•»»f»CM 

KTtLLlBIBILlTT 

-)tllSN  4NC  COMT«uCT10N  •[  Ou  IKCHCNTS  Or  • 
'■•ire     IPIC'BJ"  4N4l»ZC»  ►or  "ECOHDINC  INTENSITT 
v'SSuS  rBto^LNC*  ■•rCTRA, 
•0-2*1  T»»  01,.   5 


•tTATISTtCAL  rUMCTtONl 

OPTICAL  rSTIXA'IONS  AS  AN  AJPCCT  Or  TMt  T'  tOWT 
or  0»'TICAL  OCSIGF.  or  EJrENIMENTI  AS  HtLAIED  TO 
THE  r«ACTICr  or  ITATISTICi. 
AO-t«l  »0«  OIV.  15 


•IttCf    WmtltNTATION 

OKjITiL  T|,4.,5..  jjiQs  OF  SPEECH  AT  4  KtLATIVtLT 
^"^4  O4T4  •*'£. 
•0-2*1  T*o  OIV.   5 


A  1M0«T  T»8,.t  or  FBACTlLtS  Or  TFIC  BETA 
CISTBIBUTION  IS  GIVEN. 
•0-2*1  »1S  OIV.  15 


•s'recH  r*ANS«it*iON 

•'IGl'AL  'HANlHISSlCN  OF  SPEECH  AT  1  HElATIVELT 
L  ^«  C4T4  »<1TE. 
•0-2*1  T*0  01,.   5 


•BTtet 

eenKMioN 

1T«E1S-CO«H01IPN    C«ACH1NG    CNAHACTtmiTICl     OT 
TI     ALL0»S     ANO    NI.«A«A«IN«    STEtt    SUITABLE    FO* 
•OCHET    CAi€»l    EVALUATION    ur    P^OTtCTIVE    COaTINBS, 
A0-2tl    Ml  DIV.    17 


•ir-enEl 

'4Lt  INl*-^P.*»r     e«PE«IMLNT     FOR    UPPER     AIR 
PENSIT,     lNST^u"t^T^T,cs    Ot,CLCP"CNT    IS    OlsCUlltO. 
•0-211    »••  civ.    30 


•tTftL 

MtOeCMIIM 

NCCN^NICAL   ^OPERTItS    ANO    MEStUMC    VEtML 

PfRrORNANCE    or    SEVERAL    OUINCM. ANO-TEwPER    STEELS 
•FLOCO    RITM    OirrERENT     TECHMIOUEl. 
AO-Kl    (OS  OIV.    2« 


•sPMnei 

■rTALS 

4NALTS1S     or     THE     »«SNITj0I     or     RAOIART     INCRGT 
fNANATlNl,    r*0"    •»    «-R4r    smjRCE    »N0    P^SSIM« 
BETWEEN    T*c     10tNTic»L    SPHtRCS. 
•0-2*1    •*!  01,.    25 


•SrHfUti 

'•cssuac 

'RESlUNE     COtrriCIENT     CALCULATIONS    rOR    A 
'•XERICAL     TIPPED     TANGENT-UGIVE     BOOT. 
•0-2*1    5»«  OIV.       « 


••'INAL    C0«0 

HEAlUREUfNT    or     NEURON    ACTIVITY     IN    A    LIVlllS 
ANiNAi.    BV     PARANAtNtTIC     RESONANCE. 
•0.211     Ml  OIV.        « 


•iTtlNcCSS    STttL 

"CCHANicAL  memtriH 

NECMANICAL    ►•OPfRTIEl    or     JIO.     Jl»,     ANO    J1»L 
ITAINLttS     I'EEl     ALLOYl     AT    ELEVATED    TEPPCRATURES. 
AD-211    •0*  DIV.    17 


•STEtL 

STRttM* 

OETERNINATION     or     RESIDUAL     STRESSES     IN    MAROCMCO 
•  160     STEtL    '■TLINDFRS. 
AD-Kl    MB  OIV.    17 


•|Te«AM   BATTtBIU 

ALKALINE    CELLS    ANO    BATTERIES    0CSI6NE0    FOR 
I'ACE    VEHICLE    APPLICATIONS    tERt    SUBJECTtO    TO 
EVALUATION    TJSTl    UNDER    VARIOOl    O^RATINB    CO^ttl- 
TIONS.     ANO    POST     PORTE"    ANALYSIS    TO    OETCRNIWf 
THE     N«Tu«E.     EXTENT,     AMD    FAILURE    NECHAMSN. 
AO-l»l     RTT  OIv.        7 


•iTOHAW    BATTHIIU 
DCtIM 

HCRXeTICALLY    SEALED    llLVER    OXIOC-ZINC 
SECONOARY    BATTERIFS    FOR    SATELLITES. 
Ae-l«t    *•*  OIV.       7 


•fTOAAM   Tuau 

AN   ELECTROSTATIC    PICROLENS    IS    A    HCSH    LCNS    USCO 
IN    A    STOMAW    TuBi,    *HICM   PROVIOCS   FXUSKlB    FOU 
EACH    NESM    APtRTUPf    or    TMC    STORABT    SCREEN   ONTO 
THE    FMOSPtlo*. 
Ae-t«l    BM  OIV.      * 


•S'TAXILCSB    STttL 

TRANS^OMUTtONa 

nllCUSSI«N    or    PROMAP    roR    OtVELOPXtNT    OF    HIOH 
ITRENOTM    ANT    FRACTURE     TOUtaHMElS     IN    STEELS 

tmRoush    STR^IN-IWVJCEO    TRANSFORNATIOKJ. 
A0-2*l    SOB  DIV.    17 


•iTIIATOSM«M 

FRCLIMINART    DAILY    MORTXRN   HCMISPHfRE    10- 
PILLIBAR    SrwO^Ttc    tCATHCR    NAP!    F0«    AMIL-JUNCf 
1*»2. 
AO-tVI    to}  OIV.      2 


-U 


^mm.r%tmt  or  lKTIKI*  •vnecrTOMWt   tn 

o««  r«  M  MOTit*  m  MTuitc.   htm  r»«  •cl>'i« 

IHCT«U»l  —  tTIC     "««lLlT>r     U»     t<MU     TT»t     *.0»«.I'««' 
>«    UC     WfTTtCNlC     IX    aMSlTt.        »     INVOTItlTIy. 
|«T9     nt     MTVIHC     0*     tVIKA-tMCI     IWICtTfl     r>« 

r-rnim  f  aoLt  or   ctoroiK  r>CTaa/t>   *«ooucto 

1    4|»«,r    tO'IC    »X'«*<C««*«IO€    •»!    l»0«.«'ta.  MitTlo*    Tl«« 


TIC    H 

r'^rctCNC    "^   s>«c*ii   ^■ans^c*   9C'«ci><  «iM«s> 


4100    '•    Mi-^    ITBOS^MC*!. 


■tCMMtlCM. 


•<*TIW    COW<|T|a««l     •IlflkC     f»Ut^\J*AI.     OCSItMl 


iaMivuTuM  tk<CT«ic*c  laucvv^T 
titroa  TT»t  »flTt«»iwK'f«». 


Mn|«l«rua«  iLacrMMK  C«uIM|*t 

MIOCtMCI      >M>      TtCMIiaUt.1     'Ca      •AMC«4s.'»«i>M 

liLicoii  Mj>rcONiX/cro«  t«rao«>li    tua«i«i<'.«t 

r«ui»'«"T. 

t»>a«l    MO  3t<.       • 


■^LIKIIUOV     TfJTI»«     0»     K,«»IN1»T^C'      'a*-^ 
IUTO«     TT»t     »OTtiiTm»Tfa». 

•»-««l    »*0  SIV.       T 

<l(  avoa 

ta'taixt'iTi  to   «t»i»»    '"t    '»to":c»   ••«  oe'ta- 
•  l«(   r>«   atdOMS   '"   irtiOT.    i«cu"»atni«ct 
tustomc   '\.t<m  meuto  c»i.i«otaj   uc   v«4a4i  #>«•« 
TMC   ri«a«iti   MM   vacio. 

•  I   ajj  OK.    /» 


•  VjO    »i     *■-■••    *•'*'*  j»..€af  . 


•TttCMIH*    lUCHtW* 

t»»teTi»«i««» 


>«jM4N  CMaixriaiiM 

'Hf    MSiaA    *»ic     J»fa 


Eac  ;  4^.'    •u"! 
Tta*ca4'j«I    ■ 


;N4'a  /r  *  ,  5.. 
'••01  •:;■«*.. 


^#      4      'I  4C  -  ;  T-*     "40  -  > 

vf  fcC' ' :  ^"i   4*0   .•  *  •  "w 


*»-l«i   ajT 


aTMCHBiaailC    UIMIOM 

••3«<>ik>  atro*'   34i    iNvts' it*Tio«i  a*   >«octtt 

^»    •.<a»»i.if4T  iDi.   i«    «T»i»»i>.a   i^ic'acxj    in   a 


acv-««l    »41  SK.      a 


aTM(ai<aOT<u«ici 

'-•<a«ocT»»"ic    f»»  1;  If.".  ;i  s   4Nr   a»oi4To«   tint 

ao-i«i    Tt}  ^|>.   j) 


•  T.«a«ot,.ICT«IC  ITT 

l-«  4.     '-♦a"u€^r.'a  IC     »»«a4Tja     S»J"t»    CO«Ct'T 
4NI.    r[4ll»l.  I  '■     «•  j'-'  . 
40-|«l    aji  -!<•       T 


■.a:a»-    :•   aij'f3    ;ar«'4,.5   a»    t.<   c<X>«i<ls«I 

-f.»>ci    T..f  •■oCwf  - 'a  I  c    ?**.•«.    ;o«<viasij4i   4ft   ac- 
.•■(=    '"    »t»i:J«f.C'oa   af^tiaci.. 
»^-t«l  Tj«  ji..     T 


.TM«a«o€LlCTaitiTT 

»«0OUtTI0« 

»t-i-o«>CM»«   "4'tai4..i   «=a   T.<ax(,ai.icTaic 
«'^a4':j«    ^«    li.r''aic."    'ao»    Ni/C;.i4a    aiul   -taT. 
-»'|:'IN*   4..C    s'-".:n«   'aAfciiirNT   aaciATio., 
fT'fC'i   3"   »ii»»c«    -oc'i^u*'    ••*   lLlCTaic»L 
•' » ; J' 1 . 1  •» . 

»0-Hl     !>•  OK-       • 


A.' I  Ml 

»T   cucT^OMa. 

a^a«i  ta«  ^K.  <> 


ie« 

4iT   inc  "iTlf    aiTi.   1   a^o*    :>    4   aaaffiio    441 

t«.a<a«   a   latL.      »Oi.jtioh   >u«    '»€   »«o«t.t"    J*    w"ta- 

ftOWIC    »<.0«    ^    a    atHc'ICO    •>>     4^>.«    t    ^4^^    •:'- 

a^««l   »l»  3K.      • 


aTlLf»IllO«    OI»*V»T    tTlTlM 


.;ac-.'    •4M3**-;:    'i^t- 
.f-i;^i    ^»«a4'aa    'a4;'.;'.4 


■    ai    ;»vi«i.; 

1  4  ■<        '    .  ^    . 


TO«t 

THI«.^lL-     TuMNCklM     •SMIVt.lO     at     a«     JCttCTJXt 

IT   «ic*«»av(   aacaucxilft. 
a^MI    IM  3K.    ii 


a^moalaaTI    a«,4^»Tic»L    jt »  !  *••    3*    •    ..4»»    ja 
H»t«*aailC    aioC    ;<a.|Tft    4X4,    fi'i. 
a^t«l    M3  Jl>.       a 


«!»!>•   tt»'»«   ,fta-    • 

vr».jat    f  NT  :  a  i5<i»>€  V  •     • 
C»«  ICCl. 

ao-t«i    a*« 


•  :  »t    M»4a4'i 
i^i«i   T«a 


•Tt>»taaTu<K 

••{^■•l«4a.    04'. •    »<>•'-«•>    -«"l»»~<at     .  >- 
aTw..l»aa    i.wo*'--     fr4.-.fa    -a^i    ' '»    »P'«..-^-x« 

ao-a«l    »0»  OK.      I 


«4*MCW4*'.4..        I^A.'^.l       -*        -*€»' 

T»i4^t  a4  •■,>•?    a€^4.:s\     .  ■•    ■  "<     ---' 

<0-i«i    iiT  JK.    la 


'•4N»»f4       4NC 


•  T-i:a«i» 

*t:«4Ni:4w   »a'#j»T;t»   v'    ;  :».<ac  14^..'   ^w«i 
«!«'talr    a    i^^J.    1~ri'    'aw"    •:>-    'l-»t<»'J«I    to 
•  a._o    Ti     aa-'t    4.--»a«taf. 
40-I»l     a«T  iK-     .' 


aT»!»    »lL»t 

•  -!»_,;_.    -wN^f^iNi.    4tM>«.as    41    a»    Jt'lC'J«» 
4'     «;-4:«4,T    Tae  ;.  tHC  :H  . 

40-»»l     IK  -!•■     '' 

"4i«f' :»•••:-     ■■.•C44-T..S    4(K'l»    '-IN    NatNtT. 
II-    «:^ai    jN    n»4«i-'    i^»».:-»-»fr    toOITaaTtt, 
ae-iai    a()  DK-    i» 

•  C.lfa     5»     -iaa-l    4C'K."    C»riMi    M'T     >o .     t  aai 

-.,   :a.3-aoN   »'jr:fi.    ■€•»....;:    "U"   '"-aaaTiON-    aNO 

•  ^^.^a    -IF    e.'a--    r:_-    aaoat^'Ifi. 

•o-iai    at)  :    . ■      • 


•  TM.ra«Taaaii 

^£  ,  I  ^  .^#.«T  s  •     ta-        N     '-i  t^Cv'ajC*     J'a^Toaff 

'  ~»    4    \   ^«  •    a    af  •    -.-a^acT  --.a4"aoN    '^^4. 

4P-iai    iTi  . • . .  a 


•  T  ;ca| 

4Nai.'ftlt 

««a^.     a     ^l.«-     '>•-—.,,.;;•.     i.a.c     'O*     T-< 
-»-••■;  S4.  ■ -•.      a     *-f     ■.4->-4^     '.C4^:Z4';>.    ja 
••.-.4     CM.t"  -4^  .  ■  ■  '  •      •:     •     ■(      •     ai.      4Nr     at'-OOft 

-•    -s-4,v.''w    '-r    .»:'-a>. 
4?-««i    •>«  .:•-    ■• 


aTIHtll,!    »«0*l»Tltt 


4(aT    laca— t    a  1  t«    4    ai.o»    :»    .    aa»fa  110    441 

aLOM   a    aatL.      t<H.jT,o„   a^a    .»»    avosi.  C  -    J»    »-»ta. 
tOMIC    to*    -*    a    a4«raitP    •*»    "wW*    •    a44.w    av- 
H-ia. 


a'a'faf"    a    4^,.;.     ^-.ff'    ra 
aao'^    Ti     4a. 'a    4'-^ia..<ar. 

»0-»«i    aoT  -:. 


aT|»T   a(TTwo* 


a  -  ;•»    .(  M^*  44  •  >«f 


'  I« 


;-.    --1     •.•-4    •_    M'4 

•s    a-    »N    ..44-    ^laaaacTio* 


■.I  IIKMlgrri    0*    TN»«»44.    l'a^><:T_^(     ;»»    ftO«''.<aii 
ca«.ira<Ma|a    la   T«»    j#»««    (.w    »fl'    3»    '-€    Ha    aiT» 
a    THC*ii|»T9a, 

H    T«0  OK.      J 


•  ILIT* 


la    INOKIOuac    aac    tan*    tuatlvac- 
tuCH  autlTiaais   ai    ••a.at    is   th€   ••o«a«urT.    j» 
luavlvM.  or  a  l»fci»ic   KaaM*   o»   ti<    i»oi«i3- 
UM-1.-    9«    ••HAT    It    TMC    aocICT    atiiailia*    t«« 
••OSaaiLItT   or   iuovKat.   aua    lla«c(    liCKlXia,.!' 
•  I««H   ri«   oTiwn.    MMaiOM   at   auto.'    M    aata' 
It   TM(   a^jiiaun  vaMiaiLITT   or    vOiaT    w>«vUat.>' 

fT«. 

II    •>•  OK.    1* 


««ai'a«>«* 

(vactM'loai  ano   rttTiaa  or    tnc  ao«^3aia«i 
loaiie    M|TC>«1>    CLteT»01T«lCTI«f    tilTC-et.    ccaa- 
LfCT«ie    CCLL*.    M«IOtl.tCT«IC     lTaucT.«f,     4nO 

taaeaiCM  raaaicaTioai. 

»l    Ml  0I«.       • 


'll'l    'C    JC'ta-, NC  4- ct"' »•  i,  i  '  •     :•    ai^>,4- 

' :  jH    D#   aaf%ft^>if    1.'.  :'N'a:^._ia    4nc   •4a4:-*j'» 
-aaN(«>. 

al>-I«l    >*•  -:•-    '* 

aTtT«0>la*f 

••««    naj'tlLlT"    ■>«    ^ilN*    aa'ia    a  )«    ja    4 
T»t»«»4.    j^ijaaa'     •-    ::"'a3^    ;a    ^ltatav4    "H    »J"tl 
aHo«.MN«    aao*    la!.^»    3»    «;'a:««    'f'ip'lat. 


aTMCaaat.   coaOuCTKirT 

*Hf   oc^NQCNCt    3*    ^jNiN<>,%    .J€N»;'.    ;n    '-< 
aaf^c   3>   a   tat  c!<to^'C3    i«  .iw.lL    :>  (•'\.4:'«r 
I"   Tt«at    3»    T»«a»4..    ::aoo«.T;3a. 
a^t«l    *«T  :k-    ^t 


HCa'    a>«    aatt    ric-4N««    a:--    coOklM   V    iraoaw 

.»    HtaTlo    varacll    »T    oa^oaaT  1041,       caiTtaia^ 
rsuaTiixt    0*    .«aT    4ac    "at*    Taaat^C"    aat    3CO*JCf3 
•xK"    'aat    INTO    aCCXiaT    T.«     laTCa-(a«tCT    3» 
r\.j«t   or    .«aT    aae    tTiaa    acaoti    a   tOLMOaaT    ^a<ta 
aw    T.<    (arfC't    0»    ITCaaa't    '^aa    Oai    '-taaat.    :•)•»- 
OCiCKlTi    ««c    Diaa^aUN    Cu€»'l:!fNT    ,4i.Jtl. 
a»>t«  1    T 1 1  3  K  -      a 


>».  ^  .  f  4  -  ■ 

'•»s|aO"N4. 

'  f  .  -N  :  J-  f  . 
>f>-l«i    »«• 


aTltlwCt     .ilXMTi 

•  a«a«T|;    mo»C«T||t 

.-f    ^,f^5a»<v.     -t#     ;  s%  '  ■    »f  *' 4  '  i  :;n    :a^a#i.I 
-•     ■tat.all*-'     '-«     -41Nf;;     »a-»ia.;ll     J»     aiOcO*!- 

ac>>l*i    t«J  -K-     .a 


aTTTaalja    atwOTt 

-a4C«     ;..''14':';n    in    ■<T4^_^:i    "aTlalatt.       Ti- 
'M'^:^'^l.^    »..  jai  t ..- ■- i  *   .4x41::. a   al^?'. 

40-J«l     ••«  -K-      I  ■" 


aTIT4«twa    aLl-O^i 
IlTautlM 

•  -tiPvCa     M     4^^:;.    li'avtica    x«o«aaa.       aCTCLO^- 
•fa*    :3*    MO'    liTa^i:^N    aaocc&l    »oa    aaoOvCTioa   or 
;     .«     IN.     ;aott    «l";ON    'tl    t>.a*ft>     'Oti-IMtO    It 

~a4aiN«   '•«    ai-ei'a.jce-   th    faatt   'c   .(Xo   l«. 
-am    t€CM"N.      -»4'    'ataTacNT    or    ajLk    LillT" 

.■>«3    IN.    THTca    Oa4iN    Ttf    tiTm^tlOaaft. 
ao-t«l    ai*  "K-    It 


•TITMiuai  mxora 

mcTuat  iwciMaieti 

ITKItS-COMKOtlON    CaaCaiN*    CH4«4CT(>|IT|Ct    0» 
TI     4ttOTt     4M0    NI.»4a4«I«l«    ITtlL     t<JlT4iLt     F0« 

•OcalT   catcti    C»4LuaT|oa   ga    raoTicTlvt   COaTINtt. 

4e-t«l     Ml  OK.     17 


mraaiiuM  aixorf 
■CLOIM 

-ItK   tT«fa«TN,    tI«xT   ttlbHT.    TI    41.L0T   nictiuat 
vttttLt   F0«   to».ip   r-jn.    aocxT   noto*   cattt. 

40->«l     (M  OK,     ]T 


TIT  -  vm 


a    T»aNIIlTO«IIfO   tclCThOtilC    MITCH. 
aD«t«i  ••*  oiv.     * 


larwovtaraT  or  paoouerioa.  Ttcmtigucs  to 
INcacatc   TMf   »CLiaiii.ITT   tor   h|«h  Powtn   IILICOH 
aLLOT   TaaasitTort.   ftrfcl»i.i.»   Trrt  znioim. 

4D>t«l     »i»  OIV.        I 


•UMMUKTt* 


•TITtaii 
MLO* 


U«    4LLSTS 


"•ofaTiet   IN   T>4f   ttLD  xf aT-aFFtCTio  ionci 
oa    a    yfaT    hi»x    iTacMCTn    ai.aHa-(CT4    ttpi    ti 
an.OT   *4L-av-2tN.    4XC   T><   [rrecT   or   wt\.D    «aa|. 
a»i.£J   aac   nf 4T-T«f4TatNT   tM   THttI   paortarni. 
4A-*«I    •00  OK.    IT 


areiorvatiaoili 

Tt««4rT 

4N   aTTiart   To   a  1 ac   Nra   coarouaoj   aNiC"   aouLO 
•e   aoat   larfcTivf    4ac   i.rt>   'Oiic    la   tx   TUtaT. 

a^NT    or    TOl'^rLatxCSI  s, 

a^.»«l    »T>  ;,,.     14 


•r«*ciiin  TttJKor(i 

atai-fC'Oa    tora.^a'    aac    u«I*f    JtjT(>.    aoa    a 
aCTlL    aacic    TiLClfoat    coa»UT|N»    oa    a    hO(...o« 
t»"taf    lur»o«T|r     IN    a    "»0a0JT4TIC    Maaiaa, 
40-M1    TiT  ;iv.       a 


arnarric 

«u\.»IPLC    CNTaift    IN    TaaKic    aat    STuOHo    iT 
t'aTitTica^    afTMc-j, 
*0-»»i   arc  OK.    JO 


aT«aii.f«t 

^rtaaTloN    aac    tcavlcc    INj'aoC'IONS   ao«    T.« 

aOCiniC      TY»t      ».J      av«|NS      NIT.,;      ,£,;      "IJUlI 

tfawlciaa    tf N  I-T44 [ Lia. 

4Ck-i«i   to*  .:.-    ij 


•raaMttSTOM* 
rsooocTioai 

•aooucTioa  ia«iattaia«  CiraiaiTr  to  tlTM. 
llftH   aaoooCTjoa.   pftlta   aab  aaauraCTUde   TtjT 
saa»LtJ   or   4    1000   at   a(aM4Niu«   TuaNSISTOH. 
*o-t«i  «ai  OK.     • 


aT«4NsaiMI0ai  LIWl 

•<I«»i  ro»r«   Tiaalaitsioa  lIni   ntj  atsociaTto 
ra«Tt  ao«   t-«4ao  aaroocacitt.     4  100  ft  Tii4at. 
aitsioa   Llaf    C4«aria»    li   nC04iaTT|   or   rt*K   rotCK 
aac   at   aa   or   avcaatr   aocca. 
*0-t«l    Ml  OK.       ■ 


aeT»o«Ki   or   Ta4at«iitlua  Liaii  aio  LU«rti) 

»f4CT4aCtt. 

ae-tti  Ml  OK.     T 


•TatNtranCNT  raNbl 
tHICLCIM 

i"»«ovtc  IK  Baj-aiLuto  sxitLOlNS  iiaoo*  roa 

"OT     CfLL. 

aB-t«|    MS  DK.    la 


aratasroxT  rLAa«( 
ort»4Tioai 

orTi»iz»Tioa  t-r  ruc^  ct<aso»rTioa<  on  turta- 
loaic    Ta4at»0«Tt. 
»0-I»l    (M  OK.       1 


•  TatMtro«T4Tteai 

aa   tcoawaCTaic    jTuOT    olatiNS   htm    tO«C 
»«rccTt  or  Lia»4a  T.impoaiaT  loa  axi  Laao  uM 
»Laaaia«.      tmc   Niat-tuuaTioa   aooct   OfviLOrtD 
•aoviots   a   roaitlceaaBLt   aaouaT   or  mriaicat 
taroaaaTioa   atLt»4aT   to   cuaatM   L>a«4N   TaaMt- 
•oaT4Tioa  cnxTaovfajiti. 
«0-l«l    M«  OK.    JJ 


araaiLcai 

lairauCTiOM   aaaajact 

-aaoeooa    oa    OafaaTiON    4ar    SCavICC     iNftTauCTloat 
roa    Txt   aociaitr    a-ie   '»ai    ,,c»h   4ao   -Toaaiiat 
'-IL    t€a,icia«    T. ,■_[«. 
4t>-»«l    HO  CI,,     ij 


•Ta«OM4TIC     SMOCK 

*4ci4Tie«  crrtcTs 

JTjOItt    "N     TMf     aFL4TI0aSxl*    OT    rt<r5IC4L 
Ta4ja4    TO    la«40I4T|oa    ItMilTKITT    la    a4arao*€T 
'»oa«f Til . 

*e-t«l    !••  OK.     14 


•N    iLLUS^aaTrr    a4aTS    BMCaacovN    or    atL 
rraaoaiNT   aaarj   r'    '-t    "ocirnc   a-ia   ^o"" 
►  •ja4/iNt    n.tL    tfa.-ciat    laaiLia. 

4ft-J«l     (u  -,,.     12 


-.avwooa    J»    0vfa..4uL    INt'ajCT  loai    aoa 
T-t    Nooincr    4-ia    '.ac    joxx    avc   -TOaaiial    wji^ 

%r^^  1:  1  N4      T44  1^(4  . 

40-l»l     ill  CI.-     U 


aTa4vti.IM  t*vt   Tuait 

?C1ISM  aacToat   aac   acafoaaaact   raccicnoa 
caiTcaia   'o»   Laatt-iitaaL   TaavtLiat   aavc   Tuoct. 
Tao   Diaeatira4i.   Tutf>aT.    orriaiiatioa  or   »4a4"- 
fTtat,    catjT4T«oa   jtuoki,    4TTiau4Ti04.    Stoa 
•  avt    iTaucTiiatj.    un   octlaa, 

*D-t«l    aST  DK.       ( 


aa  4N4LTSIS  It  ratscNTto  or  4  rutsco-CiCMT 
otia-ocraa  ocTtCTioa  sc4acM  ststcm  roa  lk*tin« 
4N0   locNTirriNS  eejtcTS  sitoho  10  f«Tiat. 

M-t«l    MT  DIV.      S 


•UMOCRttrta 

INALTSIS 

MC4Su«tMrNTt  or  TMcaaAt  sTajcTkMC  orr  southckn 
C4L!roaNia   tn  tmi  uraia  soo  ruT  or  tmc  sea  htm 
a  THtaaitToa, 
40-t«l    TSO  OK.      J 


•MWCWMTla    OajCCT    LOCHTOM 

aa  4N4Lrsis   It  racsCNTto  or  4  rut.KO>kl«HT 
orc»-oct4a  ocTtCTioa  sC4acM  irtTta  roa  uocaTiw* 
4ao   loCNTirYiac  e«j€CTi  bitowc  lo  xcTcat. 

40-t«l    *«T  OK.       I 


a4LLia*-»rMtat  ixriKim.tn  roa  ueata  aia 
DfatlTT    latrajaicaTaTioa   Dt,»tL0ri<taT    11  OlsCUttCO. 
*0-l»l    ••«  DtV.    V) 


MCLlJM   ir<at   la  tmc  ur»t.a  aTaotrHCRt. 
«e-t«l    TSt  OK.      ] 


•UKSAN    4M4S 

4a   ecOXOatTaic    tTuOT    OtJLIN*    HTh    to<« 
4irccTi  or  itas4a  ra4NtroaT4Tioa  4M)  l4n0  use 
rL4aaia«.     tmc  Nlat.coo4T^o^  aootL  OfylLOpto 
raovioci  4  fo«rticr«4BLt  4<»oi,NT  or  tMriaic*L 
iaFoaa4Tioai  ati.tv4aT  to  Cuaatar  uaa4M  Ta*HS- 
ao«T4Tioa  CONTaovraiiit. 
*0->*|    Ma  OK.    JJ 


•VALVIt 

(x^Ofivt  rettaiNo 

ocviLorMfNT  or  CiaLOtI»l-.orta4Teo  y4t»ts. 

CUT-Orr    V4LVtt  SalCC    oa    I»»LOiIVCLT    COi.LArsi>»i 
»fT4L    TuelNS. 
*B-t«l    STS  OK.    22 


•VANAOIUM    aiXOTS 

siLicioc  C04TINSS  foa  xi&x  Tearia4Tu<«t 
aaoTicTioa  or  v4aaciuM-B4M   4LL0Tt. 
*0-l»|    S|>  OK.    17 


•V4M40IUM  eoa»Buacs 

CMfaitTav     4«C    CHl«IC4L    4a4LTtII    OT    MI«H    V. 

0!l-4»x  otPdlTt  la  DCITaoTta  aac  Caaaiea 
•eiLCati  co»rouMOj-a420.viOa.t»2os»  n4»o]i 
a-aaT  0IFraacTIO^  aaaLTiis. 
lO-XVI  »0»  OK.  27 


•V4N40IU*    COMPOuaCt 

eiioct 

CLtCTaicaL  aac   a48ai£Tu   PaortaTitj  or   »20J 
4ac   atLaTto   St»Oi,I0«iDtl. 
AD-tVl   as*  OK.    la 


aTaaiaiao 
'aaeaiM 

'xf    PlllBa   4ar    Daia4T|,^    oa    4    T(tcHla«   a4C-la( 
M    5€tcai»r'    torn      sr     IS    T.<    ftC^tCTioa    4ao    raaia- 
INi    or    orcaaroat     is    a    *a4L4lN<'    -    ccN'acL 

III   J4•I■^a. 

40-t«l     »2T  ;!..     i5 


aTaaiNia*   ot»ien 

'♦o-r>€Uift   c^ciir    ciaci,i'    a4i«3a4"ic    Tttt- 

V  •  »  I  is     «.5'r«     wJt-     'C     »iaoi.4Te      TMf     (>Tiai,4^ 

Vi    4.    PNViaONXfN'     IN    •f-ic^t     j»fa4To«    Ta4isisii 

ff . i:eJ. 

al>-2«|     aM  .ly.     J3 


taaoaTi   aat   "apt   to   taTtao   tx   utt'UL   rat 
outaCT   srtCTau"    |s   thc   aaaM    aao"  aicaoiayi   rat 
oi'faciti   TO   0»Tic4L   aatouLMCItt. 

40-Itl     •««  CIV.        ( 


aTaavtcia*  lavt  ruait 
"icaoaavi  4M^irirai 

10-aiTT   aiotaaao  "icaoa4y(  UNta4Toa  roa  uti 
IN   aapaa   coiiartaaf atuatt   iTupm, 
a^-|«|    •4S  OIV.      t 


•vccroa  aaiALTsia 

TMC  eaTtajioa  or   tmc  voa  aittt  aao  niMca 
vtCToa   oitraiBUTioas   to  "ISHfa   oiacaSIONs   4«C 
aTjoito. 
40>2*|    aT»  OK.    15 


»;»t    It'aaaTt     »4a4t»$    "41     ni     INifartc     into    a 

TV    :j"^oii»»    aic   ar    4'    t.<    i,mt    'i"f. 
a(>-2»i    T»j  CI,.      , 


araaasouctat 
naaoutlacl 

JTjc,    or    Tat    ataiiiKiTT   or   4   Tj«»m.taT   aia 
IfNtOa    aCTuaTtO    f    '^jCTuaTicNl    in    tmc    "itot 
^•»Ti«    ?»    4s    4|a"^4ac. 
ao-»«i    T«j  CK.      1 


aTa4asro««4TieaiS 

aucnari-a   aa'rt    in    t>^    4La"4    to   BlTa 
•aaNtaoaaaTioN    or    tin    •,    an    LaA'    DlrraaCTlOa 
'rc-.aiduf  , 

ao-«»i   Ma  OK.   is 


aTaaasiSToai 

•taiocic    aao«am   atao«T    oa    tOLlO   1T4T(   a(. 

SFaacH   La»<>aaT0«T. 

a^-I«l    S«*  OIV.    is 


aTuaitO    aiw\.iric*a 

oaTjiaj"  nftikN  or    laoucTaact-Ltsi  riLttat 
ila«   A   coa~iaaTieN   or    lOlaTicaL   a-c   cootlID 
Aa»Ll'Tia«   aT4«ti.      "OctCKLaa   saaorast   aac 
•i'a48LI    a»t  iritaj. 
a^.i«l   aaj  OK.     a 


aTuwMTia   aLLflva 

IHCITt 

"tcaaaicai.   rapataTiii   ur   co>»««c|4llt   ruat 
tINTcato   ■   allot    «HftT   rao«   aoo"  Ttapea4Tu«i   to 
asoo  rt    4a-T4  4TMot"Mcar. 

4e-t«l     407  OK.     17 


aruatojCT  iMaiNca 

••«a>>ecaT«ucTivt  rcaTiN* 

ao««OftT»ucT|yt   TftTt  roa  uif   la  T»«  ocaoT 
pvtanavA.  or   TuasfjiT  taaiact- laTiaia  atroaTS. 
CMt"ic4L  4ar  uLTaatoaic   Ci.t4aia«  atTMoot. 
40-a«l   M«  OIV.    >o 


auaecaaaouac  arnucTuMa 

a   touaccaooa   or  Tat  cratCTi  or  auCLfaa 
raaLOtioaat  Pa  uairtataouMO  iTauCTuact  aao 
fOuI'aiaT. 

40-l»|     iJT  OK.     29 


•vtNua 
raACKlN* 

■aojccT   »*i   vraus  coavLasioa  cOMPuTca  nio«a4M 

UStO    TO    4UT«a4TIt4LLT    FOIaT     Tat    PaOJICT't 

aaTtMa4i   at   tmC   rL4atT   viaut. 
*0-t»l    ttO  DK.    so 


•vcav   L0«   PMUUKNCT 

a4Tua4L  aoist  ritLOt  rao"   i   crt  to  lOO  kc. 
40>t«|    SOS  DIV.      2 

•VlTtaiM*«T    IveiCINI 
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ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


DESCRIPTORS:   'Electric  fields.  'Magnetic 
fields,  'Very  low  frequency,  'Periodic  varia- 
tions, 'Extreaely  low  frequency,  Measureaent, 
I  n s t r uaen t at  ion ,  Tables. 

Vertical  electric  and  horizontal  aagnetic  rms 
noise  field  intensities  were  aeasured  over  the 
frequency  range  of  30  to  50,000  cps  for  all 
seasons  of  the  year  and  for  all  tiae  blocks. 
This  data  is  combined  with  that  of  other  workers 
in  the  field  to  present  the  natural  noise  density 
spectra  froa  1  cps  to  1C.C  kc  for  central  United 
States  regions.   Seasonal  and  diurnal  variations 
at  these  locations  are  seen  to  becoae  saall  be- 
'°"  '  ''c.   In  addition  to  ras  data,  aeasureaents 
were  aade  of  the  peak  envelope  occurring  within 
'-Binute  tiae  intervals  in  a  7  cps  bandwidth. 
Inder  certain  conditions,  rapid  changes  in  the 
ras  to  peak  envelope  dynaaic  range  were  noted 
between  •  and  S    kc.   These  phenoaena  are  dis- 
cussed with  respect  to  source  characteristics 
and  propagation.     Author 
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STID^  OF  THE  PROPAGATION  AND  DISSIPATION  OF 

•ELASTIC'  WAVE  E'-EHGY  IN  GRANTLAR  SOILS 
by  F.  E.  Hi  chart,  Jr.,  J.  R.     Ha  II,.  Jr.,  and 
J.  Lysaer.   Sep  ^  .: ,  -"^p.  incl.  illus.  t 
refs. 
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PRODUCTION  ENGINEERING  MEASURE  FOR  MANUFACTURE 

UF  METEOROLOGICAL  BALLOONS  TYPE  ML-'j..'^ 

yuarterly  progress  rept.  no.  ^,     •<  J u 1 y- 

■  8     U  c  t     r.  ^  , 

tjy    Murray     Miner,     ed.     by    John    kantor.        "f 
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Contract    DA    jtj- .  3^-s  c-8  5-*88  , 

Unclassified  report 

DESCKIPTOKS:   'Meteorological  balloons. 
Production,  Test  aethods.  Design,  Manufacturing 
ae  t  h  od  s . 

I 

The  study  of  hand  techniques  for  the  asseably  of 
head  to  tail  balloons  was  continued.   A  aethod 
for  joining  two  inflated  balloons  axlally  was 
exaalned.   The  cone-edged  ring  aethod  discussed 
in  the  previous  quarterly  report  was  reviewed, 
and  experiaents  were  conducted  with  tails  which 
■ere  reinforced  as  well  as  with  tails  wklch  were 
not  reinforced.   Balloons  aade  froa  aodifled 
forms  were  eaployed  in  experiments  for  Joining 
the  head  to  the  tall  balloon.   The  basic  types 


of  autoaatic  dipping  aachines  which  were  exaained 
included  a  tain-chain  conveyor,  a  one-cylinder 
turntable,  a  six-cylinder  turntable,  and  a 
contlnuoui-chaln  conveyor.   A  balloon  asseably 
aachlne  based  on  the  cone-edged  ring  aethod  of 
assembly  was  proposed.   Soae  design  considera- 
tions were  exaained  on  the  basis  of  the  evalua- 
tion of  hand  techniques.   (Author) 
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PERFORMANCE  OF  TROPOSPHERIC  SCATTEr' 

A  FUNCTION  OF  WEATHER  CONDITIONS. 

Final  technical  rept.  no.  5, 

by  Arnett  S.  Dennis.   June  b1 ,  32p.  incl.  Illus 

tables,  22  refs. 
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Unclassified  report 

DESCRIPTORS:   'Meteorological  data,  'Scatter- 
ing, Refractive  properties,  Radio  wave. 
Climatic  factors,  Very  high  frequency. 
Weather  forecasting.  Transmission,  Signals. 

Previous  studies  have  shown  that  signal  levels  on 
tropospheric  scatter  links  are  related  to  weather 
conditions  along  the  path.   It  was  found  that 
monthly  median  signals  are  correlated  with  radio 
refractivity  gradients  near  the  ground.   Thus, 
c 1 imatological  data  can  be  used  to  improve 
estimates  of  basic  transmission  loss  for 
projected  scatter  links.   The  correlations  of 
hourly  median  signals  with  refractivity  gradients 
and  the  surface  refractivity  are  investigated 
for  an  over-water  and  a  coastal  path  and  found 
to  be  significant.   This  indicates  that  short- 
range  forecasts  of  scat t er-c 1 rcu 1 t  performance 
over  water  and  some  coastal  areas  can  be  aade 
using  routinely  available  meteorological  data. 
The  question  of  extending  the  STARCOM  network" 
in  the  western  Pacific  using  tropospheric  scatter 
links  is  discussed  briefly  in  the  light  of  these 
considerations.   The  possibility  of  Jamming 
scatter  links  is  exaained  in  a  separate  appendix 
V c 1  ass i f i ed) .   ^Author) 
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RESEARCH  DIRECTED  TOWARD  GEODETIC  MEASUREMENTS' 

BY  OBSERVATIONS  OF  SOLAR  ECLIPSES. 

Final  rept . , 

by  Francis  J.  Heyden ,  A.  Baldini,  and 

0.  Mat  t  ingly.   Nov  61 ,  lip. 

(Contract  AF  19(60^)2229,  ProJ.  760C) 

(AFCRL  62-1017)         Unclassified  report 

DESCRIPTORS:   'Solar  eclipie,  'Geodesies. 
I ns t ruaenl at  1  on ,  Photoelectric  effect. 
Photographic  recording  techniques.  Data 
processing  systems,  Mea s uremen t ,  Geodetic 
as t  ronoay . 

Methods  of  obtaining  and  effecting  reduction  of 
data  to  apply  to  geodetic  measurements  from 
total  and  annular  eclipses  are  described,  with 
information  on  development  of  photographic  and 
photo-electric  observation  techniques.   A  new 
method  of  reduction  of  photographic  observation 
data,  (which  does  not  include  information  on  con- 
tact times,  but  which  should  yield  accurate 
relative  positions  between  observers)  was  uti- 
lized to  deteraine  distances  and  aziauthi  between 
eclipse  sites.   Employment  of  a  new  set  of  ac- 
curate liab-t racings  of  photographic  derivation 
to  obtain  1 1 ab-cor rect i on  data  proved  successful. 
Dlgitiilng  of  the  equipment  utilized  in  measur- 
ing the  periphery  of  crescent  images  of  the 
part i al ly-ecllpged  sun  is  described  briefly. 
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DESCBIPTOISl   •Saow,  'Ice.  'Crystal  s-rurrur--, 
Teasllo  properties,  lechaaleal  propertl»s. 
Surface  properties.  Oxygen,  Diffusion. 

Besearch  roialis  are  described  related  ro  snow 
eoaaunitloa  aad  aet  aaorphl  sa ,  sea  ice  soMdlfi- 
catloB,  aachaaleal  properties  of  ice,  surface 
ckaracterlitlci  of  Ice,  salt  aigri'lon  in  sea 
Ice.  aad  oxygaa  diffusion  In  ice.   (Author; 
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HELIIB     IONS     IN     'Ht     I  Pl't.  ii     AmoSI'HKKK  , 

bvD        !<        Ha-ej      ,ndr        •'        .         Pa'terinn.         1962, 

t '_  p  .      1  n  r  :  .      1  1  ;  li  *        •  <  tl  i  e  ,      '  .      r  f-  f  s  . 
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tnclassified     report 


Ut  SI  H  1  PTiM<S: 
•Ims,     'A-    ,m? 
Rr-  c  oab  I  n  a  '  1  n  n 


•Ipp^r     a'taosphere,     •Hellu". 

I  t  V  ;  >•  n  .      N  1  •  r  0  g  e  n  .     1;  1  ?  s  o  r  1  a  '  1  0  n  , 
r.-ic'ionv,      A'mospherf'     noclcls 


pleasons     are      j  i  v  •- n     f -i  r     b>-!ievlng     that      lon-a'om 
In'ercnanje      between     He*        and     N.      is      strongly     en- 
rlD'hermir     but      'hi'      lon-Hiom     interchange     be'ween 
He     ♦     and     D.      is     ex  i)  •  h  e  rr»  i  c  .         I'      is     concluded     -hat 
••>f     foraier     iin-a'on     interchange    process     does     not 
o-rjr     •!      in      i^'^ir'-i-libl""     ex'en'      bu!      'ha'      'hf     lat- 
•  ••  r     Tl  a  V     ^  »•     r  ■■  s  p  ^  n  !  I  t)  1  '■     fir     'he     removal      of     '  h  f 
He(+-'      b.-jnj     pridu'-'-d     hv     photoioniza'ion.        'alcu- 
latlons     are     rirrie.l     our      on     -he     steady     S'ate.         In 
harmony    wi'h     -he     pr-rtlclon     of    Nicole'     He,*        is 
found     '1    be     abundan'     a'     grea'     al'i'udes     even     If    a 
hi^"-     ri'e     '-rieffii-ien'      11     assigned     'o     'he     colli- 
sion    process     leading     tj     i's     reaoval.        Attention 
IS     drawn     'o     'he     possibili'y     that     dissociative     re- 
rombina'ion     of    HeO'*        li     importan'     in     connection 
wi'"!     'he     prohl.-m     of     '^le     escape     of     helium     in'n 
li'erplane'irv     spare  Author 
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.Nary  Electronics  Lab.,  San  Diego,  Calif. 
BEASL'REMENTS  OF  THERMAL  STRUCTURE  OFF  SOUTHERN 
CALIFORNIA  WITH  THE  NEL  THERMISTOR  CHAIN. 
Research  rept . , 
by  E.  C.  LaFond  and 


^tp.  Incl.  illus. 


A.  T .  Moore, 
refs.     NEL 
Cnclassified 


28  Aug  t. 
rept.  no  . 
report 


?C) 


DESCRIPTORS:   "Th e rai s t o r s ,  •Inderwater,  Ther- 
■  a  1  stresses,  California,  Temperature,  Ocean 
waves.  Frequency,  Oceanography,  Measurement, 
Analysis. 
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OTS  price  $" 


60 


Ne»  ^ork      toll,  of  Engineering,  N.  \. 

THE  alNU  SPECTRA  OF  THE  TROPOSPHERE  ANU  LOWER 

STRATOSPHERE  OVER  NORTH  AMERICA, 

by  Wan-Cheng  Chiu.   Sep  ^^ ,     tPp.  incl.  illus. 

tables,  "^  refs.   Scientific  rept.  no.  i, 

^Contract  AF  1  ',',..;'- 1  ..t  ,  ProJ.  Pr..^l 

V  AFCRL  t..-1  :...  ; 

I'nclassified  report 

DESCRIPTORS:   'Wind.  •Weather  forecasting. 
North  Aaerica,  Central  Aaerica,  Weather  sta- 
tions. Stratosphere,  Frequency,  Kiaetic  theory, 
Motion,  Energy. 

The  energy-  and  c r o s s- s pe c t r a  of  the  west-east 
wind  components  aad  the  south-north  wind  com- 
ponents were  computed  at  several  levels  extend- 
ing from  the  ^':  ab  le»el  to  the  5^  ab  level  at 
eleven  North  and  Central  Aaerican  stations  and 
one  Pacific  station.   It  was  found  that  the 
spectral  intensity  of  the  kinetic  energy  in 
general  decreases  with  increasing  frequency, 
that  the  transport  of  angular  aoaentua  is  north- 
ward at  the  Bajority  of  stations,  and  that  this 
transport   is  strongest  at  the  )dZ     mb  and  2C^  ab 
levels,  and  is  carried  out  mostly  by  the  low 
frequency  fluctuations  of  the  motipn.    .Author 


AD-2Q1  B^}  Uiv.   2 

>TISTP  JW;  OTS  price  $^ . 60 


McGill  I,   Canada. 

INSOLATION  AND  ABSORBED  SOLAR  RADIATION  AT  THE 


GROUND  IN  THE  ARCTIC, 

by  E.  VoMinckel  and  Svenn  Orvio.   Oct  62,  1v. 
incl.  illus.  tables,  22  refs.  (Publication  in 
Meteorology  no.  53;  Scientific  rept.  no.  5) 
(Contract  AF  1  9  ( 6C^;  "/;i  5 ,  ProJ.  no.  8623) 
(AFCRL  62-1068)         Unclassified  report 

DESCRIPTORS:   •Solar  energy,  •Absorption, 
Clouds,  Nave  characteristics.  Radiation 
effects.  Energy,  Ground  effect,  Cllaatlc 
factor,  Arctic  regions. 
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Pacific  Science  Board,  National  Research  Council, 

Washington,  D.  C. 

ATOLL  RESEARCH  BULLETIN  NOS.  88-9^. 

15  Dec  62,  1v.  incl.  illus.  tables,  refs. 

(Contract  N7onr-230C12 

Unclassified  report 

DESCRIPTORS:   •Pacific  islands,  •Coral  reefs, 
Plants,  Soils,  Animals,  Rock,  Cliaate,  Algae. 

Contents: 

Coral  Islands,  by  Charles  Darwin,  with  introduc- 
tion. Dap,  and  remarks  by  D.  R.  Stoddart 

Geophysical  observations  on  Christaas  Island 

Plants  of  Christaas  Island 

Central  subsidence:   a  new  theory  of  atoll 
f 0  raa t  i  on 

Vascular  plants  recorded  from  Jaluit  Atoll 

A  brief  study  of  the  cays  of  Arrecife  Alacran 

Atoll  news  and  coaaents 


3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


AD-2qi  225      Div.   3 
(TISTB/SAT)   OTS  price  $1.10 

Hazleton  Labs.,  Inc.,  Falls  Church,  Va . 

;No  title). 

Progress  rept.  no.  30. 

1  Dec  62,  7p.  Incl,  tables. 

^Contract  DA  1 8-1 08-^05-cal -826) 

Unclassified  report 

DESCRIPTORS!   •Cheaical  warfare  agents,  Toxici- 
ty, Skin,  Scopolaalne,  Exercise,  Visual 
acuity,  Laboratory  animals. 


Division  4  -  CHEMISTRY 


Division  4  -  CHEMISTRY 
4.    CHEMISTRY 


AD-?'>1     ?i."  D!t.       i 

TIST«/TCr,;     OTS    price    |1.fcO 

Ma  lei    I'.       Gt  .     Br  1  l  .  )  . 

HtACTlONS     KtLATtD     TO    OXIUATPiN. 

F'liial     t>-chnical     rept., 

by     F.      P       HerbTt.      P       T        H  l  n  d  ^     dm)      itrt-rs 

2"     S^-p     -.\      I*-?.      Incl.      lit.  Is  ■(■■;''         i'        KTK     l) 

Comnct    DA    91-5-»1-t;rC- '■'>■»  ;     (ontinjulion      >f 
Coslracl    DA    -♦l-J-^l -tif  -  1  '  '  - 

rncSassifl'-il     r>-p'irt 

DtSC HIPTORS:        •Hydrocarbons.      •   i  x  ul  a t  i  n 
•Hftctloii     kinetics.      Lthan'-s,     Mutari'-s.      t'.-ntdn.- 
Prop«r>>-j,     Propt-nes.     tthyl-nfs        Mut^n--, 
Ph  0  t  oc  he«i  i  c«  1     reactions,     t  n -■  r  g  y  ,     B'ti*; 
radical*.     Hydroxldfj,     Photlysis 
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Oklahoaa  !'..  Research  Inst    SrTiai 
THE  INFLI'ENCe  OK  SOLID  STATK  0  I S :  n  A  r  :  N  s   ■'  S 
THK  CATALYTIC  ACTIVITY  Of  «IHAl-> 
by  T.  D   Perkins.  C.  H   Sii'-pcevici  and 
M   H.  L'pthegrove.   "^     Nov  '.  .   .p   r-f    -Tech- 
nical rept.  no.  3 
Contract  Non  r-f^"?' "  .  ProJ   S  i<     •-..■-' 

Inclassifled  r-port 

DESCHIPTORSx   "Single  crystals,  •Sllv-r, 
Crystal  structure,  Lattic>s.  D-fo matin. 
Catalysts,  Electroch-mistry,  -f-artin  \iri-tics, 
6«talytts,  Chealcal  reactions.  ^  .riair  a^iil>, 
Oecoapositloa,  High  t''«perature  r-searcl. 
Low  presiure  r»-search,  Catalysis 

Kor«lc  acid  dec oap oi i t i on  rat-s  wer-  neasjr-J 
at  two  teaperatures.  J"   and  •'"  K  and  over  a 
pr-siyre  range  of  2^  to  ''   aai  Hg.   S '^  syst-natlc 
variation  in  rate  with  change  in  dislocation 
deailty  was  found.    In  the  elf-ctrocn-niica;   -11 
hydrogen  depoiltion  per  unit  superficial  surfac- 
area  of  silTer  has  shown  a  systematic  incr-as- 
with  Increailng  dislocation  density.   Ht-  th- 
■etal  it  laaeried  in  sulfuric  acid  solution  and 
protected  againit  trace  iBpuritl-s  of  oxyg-n 
etc..  ai  fhown  by  the  potential  -xlstinj  betw-n 
the  platinua  and  silver  electrodes.   Kurthernor- 
initial  rates,  i.e..  those  for  the  first  frac- 


tion of  a  second,  aay  be  Measured  with  soae 

d-jree  of  precision.  It  would  appear  therefore 

that  th-  influence  of  dislocations  upon  aetallic 

properties  is  not  one  of  significant  aagnilude 

to  b-  d'terwlned  with  precision  using  the  foralc 

acid  d'-coap-slilon  as  a  vehicle,  especially 
wh-r-  ti'   i«--ta!   Ij  -xposed  to  trace  lapuritles 

and  Initial  rates  are  aost  iaportant.   .Author) 


\i>- .  ■   ..        U  1  V  .   -. ,  30 
:  1  ^TK  Kh!'.     r.-s  price  $1.60 


Aeronautical 


I  orne.  .  i<raduate     'scnool 

tnjinerrinj,      Ithaia,     N         i. 

■sTblf-.s     *;Tm     a     ^ISi.l.t.     t'     1  -st.     .-itliti   K     Tint        :        TMh 

i:-)-T-<AN-s     :  .'sdlltK  ; /AT  liiN     |>K     HITKVt-.. 

T•■^■^^!a.      r'-pt., 

S  '     t-  h  >-  s  1  e  r  ,     Jr..      ^        H  .      M  a  u  •-  r  .      and     A  s  s  a 

.Ifs-ltz.        Uct     tut,      'y.      incl,      1..US.      tahles. 

■<epl.     no.     CU-7356) 

(on  tract      AK     49( 638)71 BJ 

I'nc  1  a  s  5  1  f  1  •■  d     r  e  p(   r  t 

DESCRIPTORS:   •  ti  u  t  e  n  e  s  ,  •K..i^.i,;«r  isoweriira, 
Shocn  t.^les   U-slgn,   hijh  temperature  research, 

"  -  ■■         :   ■,-  '^  r  »  r  ■,      Isinerliatlon  o!'  Iiut-nn-   xas 
.  1  y  •■  1  t  1  J  »  t  •■  d  t.  •■  Il  1  n  d  r  •■  f  1  e  c  t  .• ,)  \  "  o  c  k  s  in  a  s  i  n  j  .  e 
^  J  .  s  -   s  .".  1  '  »   :  u  h  •■  of  a  n  .  I  V  •*  1   d  e  s  1  ,j  n  ,    T  h  ••  t  e  m  - 
perat^r-  raije  i  ivered  nas  '     -'.■    k  and  con- 
cent rat  ions  of    l  and  ■    I     of   the  baten^   in  A  »ere 
used,    A.na.vs»-s  nere  «ad--  by  vapor  phase  c^roma- 
'.  '  J  r  a  p  "  •  .    T  N  e  first  i)  r  d  e  r  rat--  i"  o  n  s  t  a  n  t  s  o  b  - 
'»;i-l  1".  ti^ls  work  fa.,   slightly  alnve  the 
-*  X  t  ra  p  >■.  a  t'-d  Arrhenius  <jrve>,  uf  two  recpnt   low 
•,  -iip'ratjr--   studies.    An  activation  •-n-rg"  of  -5, 
■  a  t  ■!  -  r  '."an   ■  .  .  -   teal   r«  o  .  •-  ,   Is  obtained  when  a 
straij'^"   .in-  !■,  drawn  t.etwefn  the  high  and  the 
..;•  lenpfratur-  data.    T.ie  rate  constant  ob- 
tained is  3."   X      to  t  h  >■  ■  ...  t  h  pijwer  exp  --■   x 
10CC/RT).    Possible  suurc-s  of  -rrors   in  evaluat- 
.nj   r-a   t;  in   tiTi^-s   In   th**   slnjlr  pulse   -.hnck   tube 
ar>-  lis  cussed.     Author 
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Space  Techno  Iij.  lal-s.,   Inc.,  los  Ange.f;, 

Calif. 

RESEARCH  ON  lia  rtMHkH  AT  i  Kh  (  i.i  Hf  1  T  1  S ',  tl.  t  MtST  Is . 

Annual  summar.  r-pt.,      .Sep  ■-•   >,cp  •.. 

by  A.  J.  Learn,  (I   T.   Mann  anil  others,       ^f^     'T, 

95p.  incl.   illus.   tables,   r-f-,.    H-pt,  r.  u  .      -'•  ■- 

6C04-RU-0OC) 

(Contract  Noar-254200) 

lncl»sjlfi>-d  rep.irt 

DESCRIPTORS:   "Cty^ftn 1 c s ,  'Thin  filns,  •Kemiry 
devices,  'Low  tMiperttur-  r-seanh,  Metal  liias, 
Polyaers,  [J  i  -  1  e  c  t  r  l  c  fi.ms. 

^  r-.;-«  is   jiyen  of  progress  on  STl'j  program  of 
r-,-ar"   in   sup-rronducting  computing  devices  for 
the  12-.'nontn  period  ending  Septeiiber   "  ,   '"., 
except  for  that  research  on  cryogenic  associativa 
T--n   rr   itructur-s  which  will   be  summariied   in   the 
annua,   r-port  on  contract  Nonr-'^-'      .    In- 
Clud-1  in  this  report  is  research  In  the  areas 
of  ni-ta.lic  iilTi  formation,   poivner  di-lectric 
film  ^rp-rt.i-s,   and    ryotron  studies.     Author' 


AD-291  68^        iMv. 
(TISTM/RGR)  OTs  pric-  |, 
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Milan    I  ,  ,        I  ■  a  I  y     . 

OXYGEN     ^^ll    ■(  f  dKi -i,!- '.    i' !■  K  '  i  X  I  I'l-     >■  1  K' fKMCHf  «  rr  M. 

BKH  \  Ui''    H     iiS     |-|'  i■^'^  H     .^  1  M'"!"K'iiie  s  , 

by    I..     Hian(«hi,     (,.     Capriogllo,     and    T.     Mujjinl 


Jan    62,     "2p.      illus.      ^     refs.        Technical     note     no 

Contract      ^  K     •   *         '  2     i '    ' 
;  VH)SH-.^L'-1  ,  Inrlasslfied    report 

Dt- SCK  I  PKlKS  :        •  K  I  er  t  r  oc  h  em  i  s  !  r  y  ,     *Klectrodes, 
•Ox y gen,     "Hydrogen    compounds,     Copper, 
I'eroxides, 

oxygen    cathodlc     reduction     on    Cu     has    been     in- 
vestigated    In     acid,      neutral     and     alkaline     solu- 
tions,    together    with     the    parallel     process    of 
lltiu     cathodic     reduction.         Two     reaction     mecha- 
nisms    have     be-n     outlined:         the     former     involving 
Cu    compounds     and     the     latter     Involving     the    de- 
polarization   of     atomic     hydrogen     formed     at     the 
Cu     surfar-    owing     to    c»thodlr     polarization.        This 
process    may     be    compared    with     the     similar    one    oh- 
s-rved    when     ^u     is     concerned.  >uthori 


AD-.    •  ■ 

T  1  b  rM   iibs 


D  1  V  . 
Il  Tb     price 
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bhaskara     Kao. 


i'ennsy.yania     1.,     i'liiladelphia. 
HtVtHblHlh     C'XU,t.N     tltCTHOUEb, 
Quarterly     rept.     no.      ■,      '     May--' 
by     M.     A.      \,      Uevanathan     and     M.     1 
-■  ■     J  u  .  y     ■   ,   ,      '  .,  p  .      illus. 
'.Contract     DA       ■-     /  ■- s  c-■'9^2^) 

Inclassified     report 

Llt-s(   H  IHTOHb:         "Oxyyen     electrodes,      •  t  i  e  c  t  r  n  d  e  s  , 
•t.cctrolytic     ceils,      *Ad sorption,      huel     cel.s, 
I'dses,     Pressure,     fclectrochemi.'try,     het     ce.,s, 
K  e  a  c  !  1  u  n     Kinetics,     I'  i  a  t  i  n  u  m  ,     t  1  e  c  t  r  i  c     p  o  t  c  n  t  i  ,)  i 
bu.luric     acid,     iixidation-r  eduction     reattiiwis, 

A  -!  5  u  r  ;■  t   1  t-  II      ,1      n  x  \  g  i-  n     .<  n     oxide      free     I'  t      s  u  r  f  a  c  c  .s 
»  .1  s     studied     in        S     M.^Ti.,.        (.  a  1  v  a  n  o  s  t  a  t  )  c     transient 
technique     was     e.Tp.oy,-,;     to     determine    U     coverage. 
'  "" '■     '■•''''     potentia,      of     the     electrode     was     found     to 
depecd     on     i      c  u  ;  e  r  j  g  -  ,      t  1.  e     latter     in     turn     na^ 
determined     I  y     e  q  u  i  i  i  b  r 1  u  m     p  a  r I  i a .     pressure     u  f     the 
gas      in     solution.         The     b  e  li  a  v  i  o  r     of     I  -     at     the     I'  t 
eiectrnde     was     found     to     fo.lon     a     langmuir     type 
IS  others     :  |.  r      Mssociated     adsorption.  A  u  I  ii  o  r  ) 
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K  -  g  1  s     (   h  -  T,  I  ,  a  1      (.  ii  ,   ,      C  h  i  c  ,j  g  o  ,      II.. 

:iit     b'lNTlibsI.S     UK     NUN-COWMLHC  I  Al.L'i      AVAli.AHLt 

t'K'.AMC     CHt-MICALb 

Annual      t  >  ■  c  h  n  i  c  a  1      r  >  ■  p  t  .  ,  ,1  u  n  i  -     ■    '  -      '      \  u  g     -  ^ 

'■>■     Louis     .'        I.  1  u  11  /  ,     (   h  a  r  1  >■  -     K-  i  t     and     o  t  h-  r  s  . 

•  :     ^ep     ■  .    ,         ..  p  .       1  n  c  !  .       i   1  i  J  s  .      re  f  s  . 

(Contract     U  A       -"  -  •     •■  _  c  m  1  -    ■  I 

Inclassified     report 

DFsCK  1  I'TOHS  :        "Organic     compounds,      '  1' v  r  r  o  1  e  ^  , 
'  V  -I  I  n  0  1  1  n  •-  s  ,         'J  u  1  n  II  X  a  1  1  n  e  s  ,      '  ii  c  t  e  r  o  c  \  c  1  i  c 
C  o  m  p  o  J  n  -1  s  ,      ■  !'  o  1  y  c  y  c  I  1  c     compounds.     C  a  r  b  o  x  y  I  i  c 
acids         t-trrs.      Alcohols,      Synthesis, 

The     f  0  1  1 o  n  ,  n  g     compounds     were     prepared:         (  i  1 
meth)!     b- t  a  -  n  a  p  h  t  h  y  1     carbonate;  ._t,,-ta- 

(J  r  a  n  a  t  a  n  I  :  ;  ■  -  a  1  p  h  a  -  g  r  a  n  a  t  a  n  o  1  ;        .        t  r  o  p  i  n  i 

(  5  )     p  s  -  u  d  o  t  r  o  p  .  r  ,■  :  -  -  h  y  d  r  o  x  y  p  y  r  r  o  1  i  /  i  d  i  n  .-  ; 

(  "  ■         -  ke  t  0  .^  u  1  n  o  1  ',  z  1  d  1  ne  :         \^Sj      ,^-oxo-"- 
azat.  cyclo        .  nonane:        (9)     2- m- l o- o c t a h y d r o- 

py  r  r -I  c  0  1  1  ne  :  -  m- t  o  .j  u  1  n  o  I  i  /  i  d  i  ne  : 

" - »e t opy  r r   i 1  1  z 1  d  1  n-  ;     and        '  -- k e t o-o r t  a h y d ro- 

py rroco  lino  Progress     toward     the     synthesis     of 

I  h  e     following     compounds      is     also     reported: 

-n- t opi r ro 1 1 / 1 d 1 ne ;  '- ke t o-o c t a h y d r o- 

,  .^  r  r  0  CO  .  1  ne  ;     and  ethyl        -pyrrolidine- 

c  a  r  f  o  X  y  ! a  t -  Author.  i 


CHEMISTRY  -  Division  4 


AD-2'1  BI3       Div.   A,     10 
(TISTM.'REB)  OTS  price  |1.6C 

Army  Chemical  Corps,  Arrav  Chemical  Center,  Md 
A  TEST  SERIES  CONDICTED  TO  DETERMINE  THE  FEASI- 
HILITY  OF  LSING  WATER  FOG  OR  A  THERMAL  IPDRAFT 
TO  CONTROL  OR  DISPERSE  THE  FCMES  RFSLLTING  FROM 
SPILLS  OR  NITROGEN  TETROXIDE. 
Nov  12 ,     I2p.  incl.  tables. 
'Contract  AF  ? 3 ( t 1 e ^ 1 C-2C ,  Proj.  811°^ 
iSSn  TDR  f;2-1'r''^        Inclassified  report 

DKSCHIPTORS:   •Nitrogen  compounds,  •Tetroxldes, 
■■Dioxides,  'Liquid  rocket  propellants, 
M'oisonous  gases.  Feasibility  studies.  Test 
methods.  Storage,  Hazards,  Solvent  action. 
Water,  Solubility,  Heat,  Air,  Disposal, 
Decontamination,  Control. 

I)  iff. -rent  methods  of  preventing  large,  concen- 
trat.'d  clouds  of  nitrogen  dioxide  'N02'  from 
traveling  for  extended  distances  at  ground  level 
were  tested  and  evaluated.   These  clouds  of  N02 
are  the  fumes  which  are  generated  from  spills  of 
nitrogen  tetroxide  (N204...    Since  these  tests 
were  designed  as  a  feasibility  study  only,  no 
attempt  was  made  to  collect  data;  therefore,  the 
results  described  in  this  report  are  strictly 
qualitative.    .Author^ 
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C,  f  n  e  r  a  1  E  1  e  c  '  r  i  c  Co.,  Schenectady,  N  .  Y  . 

SYNTHESIS  AND  EVAMATION  OF  TIIERilALLY  STABLE 

POLYMERS.   PHASE  I.   POLYMER  SYNTHESIS.   PHASE 

1  I     POLYMLf!  E  VALLATION. 

Progress  rept   no.  -,  July-Sep  '  ..  on  Non-me-allic 

and  C  o  n  p  n  s  1  '  e  H  a  '  e  r  i  .i  '.  s  , 

by     C,  ,     p       Brown,     A.     C.nlrin.Tn,     and    Charles     D       Dovle. 

'5    Sep    !  .  ,     ...  p  .     i  n  r  I  .     illus.     '  a  b  1  e  s  ,     '■     r  e  f  s  . 

(Con'rac      AC     '  '  >  ■  i-    "      "-,     Proj.     '^"•l"' 

Inclassified     report 

DESCRIPTORS:        'Hear      resis'ant     polymers, 
•CoTipnsi'-    na'erial?,     Phenoxy    radicals, 
P o  1  yme ri  za •  1  on ,     Pn'assium    compounds.     Polymers, 
S  \-  n  '  h  e  s  1  s  . 


Decreasinq  'he  quan'i'v  of  Nuj 
c  y  c  ;  0  h  e  X  .n  n  e  in  'he  p  n  1  v  n  o  r  i  z  a  i 
n-halnphenoxide  has  been  shown 
vs  h  a  •  higher  n  o  1  -  c  u  ]  a  r  we  i  g  h  '  s  . 
s  u  r  f  .-tee  t  re  ,1!  n-  n  '  ,  pa  r  '  i  c  1  e  si 
of  r  a  '  a  1  y  s  1  on  •  h  e  p  o  1  vn-  r  i  z -i  t 
vs'igared.  Thi-  r-Sul'S  ar-  i 
d  1  c  ,1  •  1  n  g  i  n  p  0  r  '  a  n  '  roles  for  e 
\'  a  r  1  .-i  b  1  e  s  with  surface  c  o  ii  :  a  n  i 
•he  n  ;i  j  n  r  variable  influencing 
activity,  MSH  test  results  ar 
parison  with  findings  a'  Wrigh 
to  mold  small  me  c  h  ,i  n  i  c  a  1  -  '  e  s  t 
scribed.  Three-point  flexura! 
ing  reed  'est  fornvilae  .re  con 
gard     to    their     use    wiih     snail     t 


ol     and     of    phenyl- 
ion     of    potassium 
'0    provide     s  ome- 
The    effects     of 
ze     and     quantity 
ion     have     been     in- 
nterpreieri     as     in- 
ach     of     these 
nants     indicated     as 

'he    catalytic 
e     given     for     c  om- 
t     Field.        Attempts 
bars     are    de- 
test    and     vibrat- 
sidered    with     re- 
e  s •     bars.     ^  A  u  t  h  o  r ) 
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Hock     Island    Arsenal     Lab.,     ]i!. 

POLYMERIZATION    t*  1  Til  1  N    CELL!  LOSE    HATKK.  tS  PAHT 

I:        THE    EXCHANGE     REACTION    llETWEEN    CAICIIM    AND 
CARHUX^L     (iROlPS     IN    CELIJ,  lOSE.        PART     II:        NATIRE 
OF    Tilt    STRENGTH     KE  1  NFOHC  tWtM  , 

t-y     E,     S.     Putnam.         i;     Feb    •.,      ••p.      inci,      illus. 
tables,     ■?:     refs.        Re|)t.     no.     o2-554) 
(  DA    Proj  .     no.     i  -  '-.:f- 

I  n(  !  a  s  s  1  f  1  ed     repo  j-  t 


nivision   5  -  COMMUNICATIONS 


niTTirPT'nM  _  rHtHoi 


Division  5  -  CX>MMUN1CATI0NS 


•Ion     excnsnjf 


DtS<."  «  If'TOKS:        •€  r  1  I  u  1  o  j  p  ,     "Po 

•txchiiige     react  ion»,     •Caciun. 

•Cpiluloie    icelites,     •«l()o>)    pj.p.     '    irluvv.i' 

•  cidt,     Ctlciua    conpoundi,     Acet■lt^'s,     Iri'ittt-a 

coapound*.     Food    pulp    lihrrs,     rrtrr     rm:i:-i.s 

T II  e    exchmge    r«iCtioB    bet«f?en    ci    liub    i  un  s     jni 
ihe    ctrboxy     groups     on     Internitiuni.     '   oBailtf.- 
for    Ceiiuioie    An»lyii5     pj.^s.      *<»      invil  .g<'.  .-.: 
uiing     tritilled     calciun     »cet«'.  r.        Aretitf      .on 
a*s     rFtain«>d     in     varying    anuun'.i     t,  <,     ^  ,^.;s 

indicating    that     aonovalcnt     as     mr  .  .     » »      :.v^^•n; 
exchange     reactions     lake    jjiacc     mn  <■  r     tr.  -•     >j.i>     oi 
aeak     aciils     are    passed     througn     cc..j.ose     ^u.s. 
Two     rf.ationjhips    were    e$t<t).isnf;:  a    J.r'-ct 

rnlationsnip    betaeen     tne    nuatrr     ul      iK.Ciif-: 

carboxyi     and    aldetiyje       groups     anj     tne     nuaLcr     ■! '■ 
acid     soluble    pentose     jnits     in     <•  a  c  n     p^,^,      ,  i ,     an 
inverse     relationship     Ijelmf-n     irir     sjm      ^1      th.- 
njaber     ol      acid     so<ubie     ,>fntu>r-     a  n  J     d.>d..      ^         ..- 
t)     ••     g.jcosi*     uniti     per     jxil.it-:     jr-j^     anj     t.iL 
degree    of    polyaerization     ul"    facn     pu.^.  .        It     was 
found     that     the     strengtn     rei-'fufLt-aien',      resulting 
troB    polymerization     of    ajnuoifri     .n     nu;:     >i«elling 
so.  vents      in     the     presence     ol     j     ,e..u.,if     ..'ijtr.x 
aas      .ust     aith     the     extractaL.e     pij..mer.         '.  ■■ 
rneuiojica.     benaviur    oi     ine     \  r  >■  t  :  '■  :    Tid'"rial     in- 
d  .  c  a  t  e  5     t  n  a  t     the     s  t  r  e  n  g  I  :,     r  e  .  r  :  ■.  r  ^  e  ii  e  .-,  ;      is     due     to 
a  'I  1  1  t  1  0  n  a  .      h  y  il  r  o  g  e  r     b  o  n  !  ■>     f     r  rr.  e  :     :  e  t  »e  e  n     the 
pu.yaer     *  n  A     tne     ce..,.i.,^s         !..■■•      r,  .ilrix.        Aulhur; 


5.    COMMUNICATIONS 


A0-.  •■   ;  ''  1 V . 
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■  artm-Mariells  (iirp.,      irlsTdo,     Fla. 
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final     r  ••  p  t  . 

Uec     '..      -p.      inrl        ilijs        '.ablet,     9    refs.     (Rept. 

no       i)H     ...  '^-1 

(    jntrart     Al-      !■  ^    ..     '♦ill) 
Ah'  "<[      '.^-''b?)  Unclassified     report 


L)KS<   «  I  PTDt/S:         'Kadli     cmrj-; 
•Voice    c  f>«»iun  1  c  a  t  1  on     syst-Tts 
'•>mirjnicdliTn     systems,      '.  •■' 
Broad  hand,     Coding,     »ral«i--l'i 
-lulpaenl.     Telephone     '-ommjnlcdtiin     sy 
Ueilgn,     Te,ti,     Mobile.     Uljl'i;      s.s'? 


<  t  ion  sy  s  t  eas , 

•Secret 

■  '4"^     frequency 
^  1  ■•  s  .  Kad  i  0 


T^e  KAlt.  P  ilifcrete  address  -,'••,  \  -m     :  s     i     p 
coaajnicationi  lystea  trut  p.'>,i>)-, 
type  service  without  wire,  nr  snitiiinj 
I'.  IS  «  hriadband  iyslem  in  aiicn  ...r-. 
v-rt-fj   ti  coded  pulse  grijp,   li  a     tin--'' 
■  alrlx.  and  then  procesj.j  ( .,  r     :  '■insmiss 

the       VHK       region.  The       rec-lie-       'rjTstrjC 

voice  nesiage  by  convert  iig  ti-  r-c^iv'-i 
aa  t  1  o  n  p  u  1  s  "  s  i  n  t  u  c  'i  n  v  ^  n  t  i  a  n  4  :  i  j  I  i  i  si 
Technical  characteristics  *  ni  ip  ritinj 
are  preiented  for  ■■  hc  n  if  '  >•  ynlls.  La 
and  fi"!d  test  resjiis  ir  isp  included 
V  Au  t  h  I  r , 


AU-i-*'  2' 3       U;v. 

vT  I  bT*  dO  .     UT^  p  r  1  e  I.. .  -jO 

North     electric    Co.,     (jaiion,      ;ni'. 
STIDI    i/K     AUTOMATIC     KOiTIM.     IN     A     -, «  ;  1 
ITILIZISl,    SATlRATIuN     SIuSAiIN... 
Quarterly     rept.     no.        ,  .'ily-        -i»-p 

by     f.     5       Ku,     H.     flaibrocn     anl      .'.  ners. 
^8  p.      inc..      illui.      tablej,      ■..     ref> 
vContract    LlA     ■■.  -     :'-ic-'     -'     .. 
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report 


DESCRIPTORS:   •Radio  c oanun i cat i on  tysteas, 
•Reflectors.  •Radar  echo  areas,  •ElectTT--Tj- 
netic  wave  reflections,  'ilicrowave  cot-.i:  i- 
tion  systeas.  Satellite  vehicles.  Measurement, 
Tin,  Dielectrics,  Test  methods.  Orbital  flight 
paths.  Scattering,  Dipole  antenaas. 

Efficient  electromagnetic  scatterers  were  sought 
for  a  passive  satellite  coaniunication  systen. 
Atteapts  to  elongate  short  dipoles  Into  half- 
wave  resoaaaco  are  reported,  as  well  as  rross- 
seclion  aea  su  reaen  t  s  of  various  other  ,  ,<  t  :  ■  r  " -^  s  . 
A  short  but  rigorous  method  of  calcu:.itiij  'e 
skin  impedance  of  .'rdijit,  cylindrical  wire 
IS  given,  along  wit^  j  aethod  of  apprnxi'^^tin.j 
the  backscattering  cross  section     id.t-odv- 
dipoles  cut  froB  such  wir»    v^stteri   ;  -•-.■.r--- 
aentS  of  tin  dipoles  d-rin;  ,j  •  *  •>  ■•   t  r  d  ■;  s  r  ■■  r  m  ,t  •  i  o  n 
are  reported.    Author; 
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SPEECH  COMPRESSION  STUDIES, 

by  Caldwell  P.  Saith.   Sep  62.  8p.  incl.  illus. 

t  refs.   (Rept.  no.  AFCRL  62-739; 

iProJ.  ^610) 

L'ncla«sified  report 

Presented  at  the  1)62  Northeast  Electronics 
•i-search  and  Engineering  Meeting  (NEREMj,  Boston, 
Mass. 

DESCRIPTORS:   "Speecll.  'Speech  representation. 
•Speech  t r an sa I s s i on .  'Voice  coaaun i ca t i on 
systeas.  Audiofrequency,  Had i o f reque ncy  spec- 
t r ua  analyzers.  Digital  systeas,  Analog-to- 
digital  converters.  Multiple.  irHns'fli,,ion, 
Coding. 


of 


Studies    of    speech    signal     str.    \jrr       i 
listener    responses    to    aodifie!     >  -.  '.     ,• 
speech    signals,    are    being    periurne.i    m,\n     > 
special-purpose    speech    analysis/ synthesis 
facility.       The    facilities    and    soae    findings 
are    discussed.       v^uthor/ 
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Final  engineering  rept 
by  Eric  Herud.   2S  Oct 
incl.  illus.  tablet. 
(Cont  rac  t  N61  33'^-'5C) 

(navtradevcen  qo-i ) 


^7,  re».  1  Aug  b2,  lQ3p. 
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DESCRIPTORS:   'Military  training.  'Training 
devices,  'Television  display  systems.  Triggered 
gates.  Trigger  circuits.  Electronic  circuits. 
Switching  circuits.  Wiring  diagrams.  Automa- 
tion. Iconoscopes,  Film  projectors.  Video 
signals.  , 

Effort  was  made  to  explore  the  technique  of 
television  image  presentation  In  general  and 
specifically  to  examine  certain  probleat  perti- 
nent In  the  solution  of  training  probleat.   In 
this  study  the  aeans  of  coabining  several  moving 
iaages  to  form  a  coaposite  picture,  within  a 
common  background,  it  reported.   Video  iniertlon 
In  itself  it  not  new,  but  the  method  developed 
In  this  study  Is.   Five  separate  targets  may  be 
Included  at  the  tame  time.   Thete  targett  have 
the  capability  of  moving  independently  of  each 
other.   Additional  data  has  alto  been  collected 
on  general  systems  considerations,  pickup  and 
display  devices,  and  equipment  r ec oame nda t I o n s . 
.Author 
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Royal  Inst,  of  Tech.   Sweden). 
SPEECH  ANALYSIS  TECMMOLES. 
Final  technical  rept.,  1  July  o 
by  Gunnar  Fant  and  Arne  Risberg 
1i.3p.  incl.  illus.  tallies,  refs 
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.  Unclassified 


30  Jane  62, 
30  June  62, 
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report 


DESCRIPTORS:   'Speech,  •Voice  coaaua icat ion 
systeas.  Speech  representation.  Speech  trans-* 
aission.  Tracking,  Spec t rogr aph i c  aaalytis, 
Acoustics,  Audiofrequency,  Data  processing 
systeas,  Radio  c oaaun i ca t i on  systeas.  Analog- 
to-digital  converters.  Intelligibility,  Factor 
analysis. 

Methods  are  studied  for  processing  speech  signals 
such  that  the  bandwidth  requireaents  for  the 
traasaistion  and  reception  of  such  signals  are 
aarkedly  reduced  and  voice  intelligibility  and 
quality  are  retained.   These  studies  coaprise 
theoretical  and  experiaental  investigations  of 
speech  analysis  and  synthesis  in  order  to  study 
methodological  problems  and  to  construct  complete 
instrumentation.    (Author) 
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Rome  Air  Development  Center.  Griffiss  Air  Force 

Base ,  N.  Y . 

EXPERIMENTAL  EVALUATION  OF  AN  OPTIMUM  DETECTOR 

FOR  FSK  TRANSMISSION  THROUGH  A  RAYLEIGH  FADING 

CHANNEL. 

by  Edward  E.  Cossette  and  Jack  K.  Molf.   Nov  bZ , 

<2p.     incl.  Illus.  f  refs.   (Rept.  no.  RADC  TDR 

vProJ.  ..M9) 

Unclassified  report 

DESCRIPTORS:   'Radio  receivers.  'Radio  trans- 
aission.  Radio  signals.  Noise  (Radio), 
SiaulatioB,  Errors,  Si gna 1-t o-ao i se  ratio. 
Data  processing  tysteas,  Rad i o frequency 
filters.  Wiring  diagraas.  Radio  equipaent. 
Radio  reception.  Data  traasaission  systeas. 
Frequencyshift. 
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MEASUREMENT  OF  NEUTRON  ACTIVITY  BY  PARAMAGNETIC 

RESONANCE, 

by  Michael  A.  Kelly.   9  Nov  62.  18p.  incl.  illus, 

9  refs.   (Research  rept.  no.  PIBMRI-1 071-62) 

(Contract  AF  18(600)1505  and  Grant  AF-AFOSR-62- 

295) 

Unclassified  report 

DESCRIPTORS:   "Nervous  systea.  'Brain,  "Spinal 
cord,  *Paraaagnetic  resonance.  "Nerves, 
Measureaent.  Direct  current.  Circuits.  De- 
tectors. Free  radicals,  Neurology.  Cells 
(Biology) . 

A  theory  for  aeasuring  neuron  activity  at  any 
desired  location  in  a  living  aaiaal  by  a  tech- 
nique that  requires  no  physical  contact  between 
the  subject  and  the  detector  it  presented.   The 
theory  postulates  that  free  radicals  are  pro- 
duced in  the  foraation  of  neuron  action  poten- 
tials, and  that  the  concentration  of  thete  free 
radicals  can  be  aeasured  by  aagnetic  resonance 
techniques.   A  device  to  test  tAese  pottulatet 
has  been  built,  but  does  not  yet  possess  the 
sensitivity  needed  to  give  the  theory  a  aeaning- 
ful  test.   The  design  and  construction  of  this 
device  is  described.   (Author) 
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10-WATT  WIDE-BAND  NOISE  GENERATOR  EOUIPMENT, 
by  J.  H.  Foster,  J.  N.  Nelsoa  and  others. 
Apr  62,  33p.  Incl.  illus.  tables. 
(Contract  AF  33(616)7359,  Proj  .  0(  670-,40iiO) ) 

Unclassified  report 

DESCRIPTORS:   "Noise  generators,  "TraTeling 
wave  tubes,  "Radiof requency  generators, 
•Radar  JasMing,  Power  aaplifiers,  Broadband. 
Airborne.  Design,  S  band.  Microwave  equip- 
aent, Radiof requency  power. 

The  development  of  a  broadband  alcroHave  noise 
generator  eqaipaent  it  deicribed.   The  aalt 
operatet  in  the  2.0  to  ^.0  gc  frequency  range 
aad  It  capable  of  delireriag  10  wattt  of  inte- 
grated aoiie  power  output.   The  uait  it  detigaed 
for  aircraft  operation.   It  it  hoated  la  an  air- 
craft cate  aad  operatet  froa  a  power  source  of 
115  roltt,  ^00  opt  ac.   The  tyttea  it  bailt 
arouad  two  aicrowaTe  tubet  which  act  at  a  aoite 
geaerator  aad  a  power  aaplifier.   The  aoite 
geacrator  coatlttt  of  a  high  gala  traveling- 
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Division  7  -  ELECTRICAL  EQUIPMENT 
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EVALUATION  AND  I BPHO  V  EM  tST  oK  f<ADAH  UKAiuS 
SYSTEMS 

Quarterly  rept.  no.        Jun^-"  Aug 
by  N.  Haydl.  S.  Kazel,  and  H.  ^lan.lley. 
}  if .     incl.  illus. 
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DESCKIPTOHS:    'lUJar  b  s  a  •■  o  n  >  .   'Uiaii',.   •  «<  i 
■  a*e  aapllflers,  *Hadir  tracking.  *Uuppi'-r 
tracking,  C  band,  Aaplifiers,  i^Ir-<  ironi' 
cults.  Velocity,  Errors. 


Aug  -j2, 


Research  ii  concerned  w  i  t  fi  two  1  i  v  >•  r  s  -  ii 
relating  to  radar-be  »c  on  ■.*■.".  -H'.:  ^ 
state  aicroaave  conponeni  rvaiuation  anil 
and  ^  coherent  radar-beacon  s«>teiii  ana 
A  auaber  of  tuanel  diode  detection  Jevic 
discussed  alth  particular  eiapnasis  heing 
on  the  reflection  type  tunnel  diode  anp. 
Theoretical  gain  curves  are  given  as  a  '. 
of  circuit  paraaaters  for  C-band  op^rati 
aethod  to  be  used  in  designing  ine  aapii 
diicufsed.  The  coherent  beacon  l^  anaiv 
deteralne  the  extent  of  sytten  degradati 
to  frequency  iastability.  Ve;oi:it/  erro 
ipectrai  broadeaing  in  t«o-«a<  Uopp.'-r  s 
are  also  discu:>sed.     Author 
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Nork     IS    described    oa    the 

oscillators    for    the    gKC- 

jaaaing     systaas;     the    aanufactur 

spectrua    analyiers,     with     r.  on  ve  r  l  e  r-nie  a  s  li  r  i  n  g  , 

frequency;     o«e     servo    noise    amplifier    modificdti 

kit;     and    one    noise     response    loilifiation     nit. 
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ator  and  to  determine  the  heat   losses  from  the 
thermoelectric  power  converter.   A  thermoelectric 
module  efficiency  tester  was  built  and  a  typical 
section  of  thermopile  was  tested.   The  test  re- 
sults show  that  the  power  required  li  y  the  thermo- 
couples is  <1  greater  than  anticipated.   The 
power  input  IS  greater  than  anticipated  since  the 
i!ficiency  of  the  couple  is  '  'ji     lower  and  the 
power  out  is  "■.'»  greater  than  the  calculated 
values.    Delays  are  still  being  encountered  in 
the  thermal  energy  storage  s>stem.     Author 
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considered  of  integral  transforms  in 
sis  of  t  iaie-va  ry  ing  networks  for  a 
ise  response.   The  class  of  networks 

consists  of  all  those  containing  a 
iber  of  fixed  resistances  and  lime- 
actances,  with  every  reactive  eleaent 

the  same  way.   Such  networks  are 
zed  by  finite  linear  coablnations  of 
der,  linear  operator.   Using  an  integ- 
orm  developed  by  Wattenburg,  network 

H(l),  which  are  rational  functions 
nsforn  variable,  1,  can  be  obtained 
ks  in  this  class.   Conversely,  if  a 
etwork  function  and  the  corresponding 
rator  are  given,  a  network  realization 
ained  by  well-known  methods.   In 
ng  a  network  realizing  a  prescribed 
sponse,  h(t,  tau),  neither  the  rational 
nction  nor  the  linear  operator  is 
is  report  presents  a  method  of  finding 
or  corresponding  to  a  given  h(t,  tau), 
his  finding  the  network  function  H(l). 
conditions  for  the  rea 1 i zab i 1 i t y  of 
I,  tauy  by  a  network  in  the  class 

here  are  presented.   (Author) 
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The  HOPE  Hydrogen-Oxygen  Pr 
trial.  Fuel  Cell  Program  is 
to  advance  the  s t a t e-of-t h e- 
by  obtaining  permanence  data 
conditions.  Phase  I  of  this 
in  the  development  and  test 
«lr.-walt'28-volt  space  config 
module.  The  HOPE  spacecraft 
pneumatics,  and  thermal  syst 
and  fabricated  to  jirovide  op 
in  orbit  for  7  days  at  5C  wa 
with  the  Blue  Scout  launch  v 
of  development  tests  was  con 
water  removal,  thermal  desig 
shelf-life  of  the  fuel  cell, 
module  was  subjected  to  a  se 
tests.  During  the  last  test 
continuously  for  7  days  at  a 
watts'2-*.5  volts.  Following 
module  delivered  roted  power 
during  vibration  tests  simul 
booster  environment. 
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c k  and  developaent  prograa  has  been 
out  with  the  objective  of  providing  an 
ally  sealed  silver  oxide- zim:  battery 
In  satellite  applications.   The  fulloa- 
c  problea  areas  were  studied:        s  l  1  v  •■  r 
a  In  the  cell;  i,  2   batt'-ry  voltage  reju- 

3)  ilac  particle  sixe  and  displacearnt 
ycliag;  (^)     gas  evolution;  and       t e r- 
aliag.   Sealed  cells  were  designed, 
ted,  and  tested  electrically  and  en- 
taliy.   Eight y-alae  cells  aere  cycled 
re.   Batteries  sere  designed,  c  o  n  s  t  r  u  c  t  •■  d 

cycle  tested.  Twelve  batteries  Mere 
a  failara;  oae  additional  battery  aas 
nvironaantally.    Author 
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Networks  coablning  lossless  transaission  lines 
of  coaaensurate  lengths  with  luaped  eleaentb. 
especially  luaped  reactive  eleaents.  are  investi- 
gated.  The  properties  of  the  network  functions 
aacouatared  are  expressed  in  teras  of  properties 
of  associated  functions  of  two  independent 
coaplex  variables.   The  eaphasis  is  on  the 
lossless  driving  poiat  lapedance  and  the  two- 
variable  reactance  property  that  arises.   The 
study  of  tk*  two-variable  reactance  property 
yields  a  aacasiary  aad  sufficient  coefficient 
test  for  this  property.    It  is  found  that  a 
given  expression  can  be  tested  for  the  t«u- 
varlable  raactaace  property  by  a  finite  nuaber 
of  rational  operations  on  the  coefficients  of 
the  expression.   For  screening  given  expressions 
for  the  two -variable  reactance  property,  staple 
aacassary  coadltions  are  presented.   For 
gaaaratiag  two-variable  reactance  functions, 
siapla  sufficiaat  conditions  are  presented.    In 
order  to  synthesiie  a  given  two-variable  rational 
axpressioB,  operations  corresponding  to  network 
axtractioas  are  praseated.   It  is  also  shown 
tkat  a  aathod  of  Luaaalli  for  luaped  eleaents 
kas  a  geaara llsat ion  for  two-variable  networks. 
Exaaplas  are  glvaa  of  equivalent  two-variable 
aotaorks,  derived  bjr  these  synthesis  techniques. 
V  An  t ho  r ) 


A0-.J1  738 

T  I  bin  HUN 


(  Tb  price  $1 .60 


Air  r  ij  r  ■-  ••     laatri.ljr  Hfsr-arrh  Idtis..  Hedfunl, 

Mass. 

ON     :nt,     fi    ^  >,  IH  I  .    1  r>      i/h     ohbtHVINl,     lAbtH     AlIllA 

^Rl^¥     iMt     H.      ilNt      IN     Kim, 

b  V  n  ^  r  I  ;  n     ~i  I  i  c  i  .  e  y  .         be;.     •   .  ,       .  p  .       i  n  c  i  .       i  .   .  j  s  . 

.,     reJs.  Kejjl.     nu  .     AUK..     (.  ..-'Ic, 

(Proj.    4645) 

Lnclassified     report 

DE^r  R  ICTUHb:         'Insprs.     'KjIv.      •!    rvsla.s,     hruad- 
t  <  n  >!  ,      K  »•  f  1  e  C  t  1  0  n  ,      I    s  c  1  .    .  1  !   ,  I  i  n  .      K  i-  !'  .  f  <   I  n  r  s  , 
r  h  e  o  r  V  , 

Njraa.       .aser     action      in      ruhv     occurs     only      from     the 
^  ■      -    1  n  e        ■     ...        A  h  r  u  01     a     »  n  n  w  1  eil  y  e     of      t  h  >■      a  d- 

s  0  r  p  '.  i  0  n  .',,>•.'■;':  1-  1  ^  n  t  s  i,  f  the  H  '  a  n  >!  H  .  ,  i  n  f  >  , 
;  I  1  s  s  n  o  HP.  t  h  a  !  it  is  t  h  r  o  r  e  t  i  c  a  .  .  y  p  o  s  s  i  t  ;  f 
lo      uLtair     ijSi:...ation      Iroa     only      the     H.       .ine 

'    '.    ■     A         a!      r{,>om     tt-mperature     l.y      using     end     mir- 
rors     !  n  a  t      n  a  V  >■      .  u  «     r  •-  !   .  e  c  t  i  v  i  t  y      a  !      '     ■ ..  ■     A     t   u  ! 
higfi      r.-!,Hi-tivity      at      ■     ■_    -     A  l-sci.iation      at      the 

K.       ..n^*      .s      nc;l      iit'servf-il     when     liroailbanil      reflectors 

siv»-r         ar"-*      js»*;      lur-      lu      its      strong     (iiup.ing 
I  J     i  f  ^     n        .,nH.  Author 


V0-.  )1    739  .  1 V.       7,    25, 

vIIbTM/ODN)     OT-i     pri     ••    li.bC 


17 


*lr     Kori---    ramtirtdg»  K->S'arrh     latij.,     fiedford. 
Hast 

>  I  S'. :  e    lk  r-^  m:     m  i  i*i'  •  m    ir  i  i  :  k  i  :.t  , 

by  J  !.'.  *a-ig  a-d  I-  i.,  sh-ph-rd,  Jr.  ^>'p  «-, 
"p.  \-icl,  illus.  'arl-s,  <•  rffs.  Hep'.  o. 
AKCKl.    '  2-362) 

(Proj.     5621)  Lnc!mlfl-d     r-port 


IjFsCH  I  ^"■'iHs: 
•!i'-ri-'a:il- 
•  7  h • r«o  •  1  »c  •  r  1  ' 


^  I  1  g  1  '  <■  r  y  s  '  a  I  5  Metallurgy 
■oupou-ids,  "s-micoTdurtors, 
I'y,     •-il'igle    cryilals.     X-ray 


photography,     Hlsmuth     r-ompounds,     T»'llurides, 
'rystals.      r'rep«ralio-\,     Keliing,     Hotaiio'i, 
i"ryjTalliiaTioi,       iptirs,      Tf-st     •■(luipaenT,      rri'is- 
nisslj",      f'hyiirii:     prop'ril'-s,     Ch^alral      inipuri- 
•I'S,     'opp»r     i-o^pouids,     H,i  •-rills,     '.row'n. 


R  1  Jflu 
t  h  e  t 
s  I  ■  I  1 
and  I 
I  urge 
To  1  - 
s  u  s  t  a 
p-  •  yp 
'.row' 
1  ir  - 
ed  in 
r  »  po  r 
d  i  ne  n 
h  a  »• 
i  a  '  1  0 
po  s  1  ' 

5  t  0  1  - 

power 

m 
•  r  I  ■ 
ob  '  a  I 
with 
»     t  r  a 
C  .  • .. 


z  0 
a  r 


1  r  n  1 
f  -  % 

P-  ■ 
ed  a 
melt 
rale 
SI      s 

1 1  1  p 

d    hy 

OTS 

>n     g 

of       ! 

1  wa 
0  «•  ' 
S  •. 
r  0  V  o 
we  r  s 
d. 

»  \S 
a  I  s  s 


1 u  r 1 de 
I  s  k I     pu 
'ha!     us 
o  ■•  '  r  1  '■ 
S  ••  5      of 

rystals 
t     ra ■ -s 
s     and 
s     a  bo  v  » 

•  <-  t   ions 

•  I  r   ,  1       ,- 

\  I  1 s WO 
w  -  r  - 

r  0  w  --i  up 
n  »  r  no •  1 
■  0  h  s  •■  r 
r  y  .  No 
r.  .rk  --o 
IIS     d-g 

of     -  • 
X  -  r  a  y     d 
TM      i  nde 
Ion     ^  dg 

\  u  '  h  0  r 


S   1    1 

1  1  1 
-d 


r  o  s 

r  t  .1 

5  X 

»  0 


r  ■  a 
.  '  >■ 


1  f  f 

X  t 

e  w 
) 


g  .  • 
ig     m 
b  y     \ 
I  t  s 
aid 
^  I   1  g 
h  1  g 
-  m     h 
'-  II     h 
Tlo  s 
s     J  - 

T 

0.  ■ 
22 

r  I  ■ 
!'  o  r 

•      ?- 

i  •  I  - 

No 

r  ar  t 
o  wl 
a  s 


r  1  -,  rt. 


^>HJ 


oT-i 


■  » 

p  r  1 


r  y  5  '  a 

I  hod 
1 n  swo  r 
led  to 
d  o  p  1  n  g 
1  •  cry 
h  a  s  -' 
r  f  r  o« 
r  r  •■  s  u 
.■     t. .-  1  o 

'■    '     1   0   T   S 

y  p  I  '  a  1 

'•  m  . 
i-  a     In 
po  «•■  r 

■  O  Tl  p  O 
'   V  p  e      T 

n  T  r  « 
r!«  a  I     -i 

•a  1  ■  r 

Ion  II 
thin      » 

b  s  »•  r  v  •• 


26 


I  I 


w  e  r  ■■     g  r 

a     f  u  r  •'  a 

II  t  lau 

-type     .    T 

1  T  h  (■  uiT 
a  1  g  r  0 wt 
c  a  h  r  f 
-type  me 
ed  in  r " 
"  '■  a  h  r 
1  ni  i  1  a  r  t 
r  0  s  s  s  •■  f 
T  g  I  e  .'  r  y 
ng  t  h  .  T 
r  *•    n'  \  ' 

t    I  0   1  1      ■!  e 
r mo  ■■  1  »■''  t 
e  d     from 
y  pe     '  h  »  r 
0  1   '   J      d  e  g 

s  0  b  s  e  r  V 
»  r  I  a  e  1  !  a 
at      appro 


o  w- 


hv 


t  h  r  1 
y  s  !  a  I 
-     1  »d 

h  wa  s 
r  0  m 

Its. 
c  t  a  n  g 
r  >•  s  u  I 
0     'ho 

•    1   O  'I 

s  t  a  I  s 
h  >■     V  a  I 
■  0  m- 
a  r 
r  1  ■ 

t  c 
mo  ••  1  ef 


c  h 
s  . 


t  - 

S  e 


»  d  a  g 
I  err 
X  I  n  a  t 


r  •• 
r  e  " 
o  r  . 


Chicago     Telephone     Supply        orp., 
HHOU     CTION     tNl,INttKlNO     lltASlKt 
TKAN.-5lbT0H     TtflL     POTtNTI  LMtTKKS 
i^uarterly     progress     rept         no 


I-.  Ikhart.      InJ 
KUK     .-sIHilNIAT! 


Kt  , 


J  J  1   Y  - 


beg 


12 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


by  U.  C.  kinsey,  G.  B.  Erekson,  and  C.  L.  Holmes. 
Sep  '.,  ^..p.  incl.  tables. 
Contract  DA  ^o-O  J9- sc-P  5  9"'': ; 

Unclassified  report 

DtbCHIPTOHS:   • H o t e n t i one t e r s ,  •Subainiature 
electronic  equipaent,  •Subainiature  ele<;trical 
eguipnent,  Hroduction,  Test  aethods.  Resist- 
ance, Reliability,  Life  expectancy.  Tests, 
Moistureproofing. 

One  hundred  forty-four  controls  were  submitted 
to  preliminary  pre  prod uc t i o n  testing  to  evaluate 
the  modification  in  design.   Test  results  indi- 
cate that  the  reliability  of  the  unit  has  been 
increased  by  these  aod i f  i  c at i on s  and  the  improve- 
ments made  in  the  resistance  element.    , Author) 


TlbTM  HGR;  UTS  price  t-i.fjO 


Hesearch  Labs,  for  the  Engineering  Sciences,  I. 
of  Virginia,  Charlottesville. 

KtStARCH  INVESTIGATI(JN  OK  MAGNKTIC  AND  KLECTHIC 
HiKCES  EOH  ROTATING  SHAET  SI  SPENSION. 
Technical  progress  rept.^  Sep-Nov  '2, 


by  H.   J.   Gilpin.    Dec  ':<  ,      ^1  | 
tables,  "^  refs.     Kept.  no. 

Contract  \y      3  3  i  '3  S  7  )  8  1  '  2  ' 

lnclassified    report 
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•estlnghouse  Electric  Corp.,  Pittsburgh,  Pa. 

AN  INVESTIGATION  OF  SOLID  ELECTROLYTE  R  EL  CELLS. 

'Quarterly  t^chnlral  progress  rept.  no.  3, 

^y     ".  M.   Archer,  W.  G,  Carlson  and  others. 

"'.   'V-   incl.  illus.  table,  .;  refs.   Rept.  no. 
HI'S  ^-  '-■"..■  -'  0813-17) 
Contract  AF  'i  3  (  657 )  8  2  ■■  1 

lnclassified  report 

Dt  SCR  I  PTdHS  :    Tuel  c  o  1!  s  ,  'Power  supplies, 
•ixides,  Zirconium  compounds,  Vttrlua  com- 
pounds. Electrolytes,  Resistance,  Glass 
seals.  Manufacturing  methods,  Oxygen,  Calcium 
compounds,  Mectrolytic  c<-lls.  Electrodes, 
I'latlnum,  Voltage,  Electric  curronts.  Hydrogen, 
Diffusion,  Theory,  Tests. 

Itiproved  electrolyte  resistivity  measurements 
•  •■ro  made  on  both  tho  (Zr02  \P'   CaO"C.1'  and 
•he   ZrOi  '.  '   YiO''   .1  electrolytes  using 
four  terminal  specimens.   The  properties  of 
platinum  paste  electrodes  applied  to  these 
substrates  were  studied.   Sheet  resistivities 
of  the  electrodes  In  air,  hydrogen-water  mix- 
tures and  In  dry  hydrogen  were  measured  using 
four  terminal  resistivity  samples.   The  adherence 
of  electrodes  after  prolonged  exposure  to  these 
atmospheres  was  observd.   The  effects  of  elec- 
trode current  and  of  oxygen  in  pumping  to  and 
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8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 


AD-291     2C6  Div.       8,     12 

(TISTE/CAM)     OTS    price    $8 . 1 C 

Melpar,     Inc.,    Falls    Church,     Va . 

PARAMETRIC    AMPLIFIER    INTERFERENCE    SUSCEPTIBILITY 

STUDY. 

Technical  note  on  Long  Range  Communications 

Interference  Study, 

by  David  H.  White.   Nov  62,  ''^p.  incl.  illus. 

13  refs. 

{Contract  AF  3C(6C2)252e; 

(RADC  TDR  62-36C,  vol.  ?] 

Unclassified  report 

DESCRIPTORS:   •Parametric  amplifiers,  'Satel- 
lite vehicles,  •Radio  interference,  Noise 
^Radio),  Test  equlpaent.  Experimental  data. 
Sensitivity,  M«asurenent,  Communication 
syst  ems , 

An  experimental  study  of  the  susceptibility  of 
a  parametric  amplifier  to  pulse  type  radio  fre- 
quency interference  was  conducted.   Standard  RFI 
criteria  were  examined  from  the  viewpoint  of 
their  validity  for  pulse  type  interfering  sig- 
nals.  It  was  found  that  the  parametric  amplifier 
possessed  a  60  db  dynamic  range,  and  was 
characterized  by  a  virtually  instantaneous 
recovery  time.   (Author) 


AD-291  210      Div.   8 
(TISTP/FR)  OTS  price  $2.60 

Naval  Research  Lab.,  Nashington,  D.  C. 

AN  ALPHA  RHYTHM  FEEDBACK  CONTROL  UNIT. 

Interim  rep  t .  , 

by  W.  D.  Dahl.   21  Nov  62,  21p.  incl.  illus. 

19  refs.  (NRL  rept.  no.  58^8) 

Unclassified  report 

DESCRIPTORS:   •Electroencephalography, 
•Instrumentation,  Audio  amplifiers.  Inte- 
gration, Band-pass  filters.  Oscillators, 
Power  supplies,  Pulse  generators. 

It  has  been  hypothesized  that  if  a  photic 
stimulus  is  applied  to  a  subject  at  the  proper 
time  during  each  cycle  of  his  alpha  rhythm,  the 
alpha  rhytha  will  be  reinforced.   Electronic 
analog  equipaent  was  designed  and  constructed, 
giving  the  experiaenter  the  necessary  control 
of  the  phase  of  the  stlauli.   The  input  signal 
to  this  equipaent  is  obtairted  froa  the  aapllfler 
of  any  one  of  the  eight  channels  of  the  EEC 
recorder.   A  1 0-aic ros econd  output  pulse  (ad- 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Division  8  -  ELECTRONICS  AND  ELECTRONIC   EQUIPMENT 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 
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AD-:t     Z--^  Div         o       p'^ 

TISTE    CAM       OTS    price     l-J     '0 

Naval     Radiological     Defense     l.ib  Sin     ►rinrisco, 

Calif. 

RADIATION  EEKECTS  IN  THE  HUOL  ILT  T  !( 1 1  S  .    I 

TECHNigtES  FOR  DETl.CTION  Hf-   THANSILST  1.^^1.(TS 

AND  THEIR  APPLICATION  TO  C  OBIIE  ilC  I  Al   I'.UADe,  HIsll':,'i 

TELLIRIDE. 

by     J       •       Winslow    and     «        '(        Hnr-  Sep     -2.     78  p. 

incl.     illus.     tables,  refs  iie:i'        no.     '«RD1. 

TR-53', 

I   n  r  !  ,1  s  s  1  f  I  '•  d     r  ■■  p   '  r  ' 

DESCRIPTORS:   "Th ermoe i e r •  ri  ■  i  ■  v ,  'S.iiro-- 
ductors,  "Radiation  effec's,   <  e  s  i  s  •  1 1  >- •  ,  Kis- 
muth  com  pounds,  Tellurides,  St--j  •  r   -.n  s  ,       .inmi 
rays.  Photons,  Test  ei(uipmen',  Tf'i'  Ti.-'hods, 
Experimental  da'.i.  Nuclei  r  -n-rjv,  ""h-'mopiles, 
P  r  od u c  t  i  on . 
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Cruft  Lab.,  Harvard  I.,  Cambridge,  Mass. 
A  SELF-ORGANIZING  CONTROL  SYSTEM  BASED  ON 
CORRELATION  TECHNIQLKS  AND  SELECTIVE 
REINFORCEMENT, 

by  Donald  N.  Streeter  and  Kumpati  S   Narendra. 
2   July  c2,  3c  p.   illus.  2."  refs.  (.Technical 
rept.  no.  .^  "  ^  , 
Contract  Nonr-lg'tV;,  Proj.  NR  37  2-C12) 

Inclassified  report 

DESCRIPTORS:    Control  systems,  *Correlation 
techniques,  "Cybernetics,  'Simulation, 
learning,  Synthesis,  Feasibility  studies. 
Design,  Animals. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


A»-291  505      Dl».   8 
(TISTP/Fi)  OTS  price  $1 
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Atmj    Slgaal  Radio  Proptgatloa  Agency, 
■•■■•■tk.  N.  J. 

ANALYSIS  AND  PIKDICTION  OF  SKY-MAVE  FIELD 

TKNSITIIS  IN  TUB  HIGH  FREQUENCY  BAND. 

ky  Paal  0.  Laltlaaa  aad  George  M.  Hajrdoa. 

■ar  56,  re*.  Oct  62.  I24»p.  lacl.  illyi.  tables. 

(Taelialcal  rept.  ao.  9;  RPl'-2C3;  Superiedei 

AO-210  022) 

Unclassified  report 

DISCRIPTORS:   •loaosphere,  •Radio  waves, 
'loaotpharlc  propagation,  ■Attenuation, 
lateaiity,  Absorption,  Sva,  Sunspots, 
Periodic  variatloas.  Diurnal  Tariatlons. 
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ty.  G.  C,  aad  Co.,  lac,  .New  York. 
All  IXPHIilMTAL  INVESTIGATION  OF  THE  EFFECTS 
Of  RADIATION  ON  THE  PROPAGATION  OF  ELECTRO- 
MCNITIC  SIGNALS  IN  AIR. 

9aarterly  progress  rept.  no.  5,    July- 
30  Sep  62. 

ky  ■.  N.  Ilirsk  aad  P.  S.  Eisner.   V  Sep  -.  ^ . 
30p.  lacl.  lllai.  tables,  reft.    Rept.  no. 
■-U6-5/ 
.Caatraet  DA  3b-C39-se-8'' 1  M  , 

U'nclatslfled  report 

DESCRIPTORS:   "ladlo  signals,  •Radar  signals. 
■Radiatioa  affects,  'Air,  Vacuua  systeas, 
Klectroa  baa^i,  Diffasion,  ■easureaenl, 
Caies,  Preisare,  Radiofreqaeacy,  Oxygen, 
laalaatlea,  Experl^eatal  data.  Frequency 
iklft,  Caflty  reioaators,  Ataosphere, 
Propagatioa. 
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laral  Klactric  Co..  Pittsfield,  Mass. 
■CSICN  STUDY  OF  A  TRANSPORTABLE  ANTENNA  SYSTEM. 
faarterly  rapt.  ao.  1,  1  Juae-3o  Aag  ti., 
kf  P.  A.  Blataagaaa.   30  Aug  d2,  ^'Zf.     Incl. 
lllai.  tibial,  refs.   vRept.  no.  1) 
(Caatraet  DA  36-039-»c-9C-:' i  3  , 

Unclassified  report 


DESCRIPTORS:   •Parabolic  antennas,  'Radar 
antennas,  *Kadar  tracking.  Satellite  vehicles, 
Coaau n 1 c a t 1 0 n  systeas.  Radar  equlpaent.  Radar 
pulses.  Errors,  Analysis,  Radoaes,  Hoiter 
drives,  Train  poaer  drives.  Mobile,  Antenna 
horns,  Anlrnna  hirdwarf.  Maintenance.  Cargo 
vehicles,  Trailers,  i.u>t  loads.  Lend  distribu- 
tion. Hind,  Autoaitlc. 
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Microwave  Associates,   Inc.,  Hurlinglon,  Mass. 
HIOH  PUafcH  StMUUNDICTUK  PHASt  SHIKTINO  DtVICES. 
Quirleriy  progress  rept.  no.   •,     July-.-^  bep  t*, 
by  Charles  llowel.  and  Joseph  «hile.   Nov  t  2  , 

1  ..p .  1  ;  ;  us . 

'Contract  SObsr--''.-',  Hruj.  hH    ■i-      t-  ^ 

Inc.assified  report 

DEbl  H  IHTiiHb;    •  b  ea  i  c  o  n  ,1  jc  t  u  r  s  .  'Phase 
shifters.  Diodes,  b  banil,  Electronic  cir- 
cuits. Microwave  eqiiipaenl,  Radio  frequency 
power,  Measureaenl,  txperiaental  data,  lltra 
higft   frequency.   .Superhigh  frequency. 

Effort  WIS  continue  il  to   investigate  aicrowave 
phase  snifting  techniques,  excluding  ferro- 
■  agnelic  anil  aechanicil  aethods,  to  aake  recoB- 
aendations  for  the  new  phase  shifting  techniques 
■hick  provide  laproved  electrical  scanning,  and 
to  develop  aodels  of  a  phase  shifter  utilizing 
these  techniques.    *        Mc  step  phase  shifter 
■as  tested  and  evaluated.   Results  obtained  in- 
cluded a  peak  power  capability  of  '  kw  at  a 
I.'  Bicrosecond  pulse  length  with  an  average 
power  of  .'  watts.   Step  phase  shifts  were  ob- 
tained which  coulij  be  varied  froa    degrees  to 
180  degrees  while  aaintaining  a  tranSBission 
insertion  ioss  of  less  than   .    db  in  both  phase 
states.     Author 


AD-2  ■!   581       :)1  V.    -^ 

',  TISTK  CRJ"  OTS  prlre  1 1 .  60 

Microwave  Vssoclates,  Iir.,  Burlington,  Mass. 
HI(,H  PuaFR  TRASbMIbSIuN  LINK  \^[)    ASSuCIATLD 
MICRuMiVh  PARTS. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Quarterly  progress  rept. 

by  M»yT  (,  ilden.  }  Z     Sep 

Contract  NOb  s  r  -  ■^  5^  5  5  ) 


no.   \  1  July-3C  Sep  g2. 
2,  1  "'p.   1  1  1  us. 


('  nc  1  a  s  s  i  f  1  ed  report 


DKSCK  H'TiiKS:   •Transmission  lines,  •Waveguides, 
s  tmnd,  Hadiofrequenry  powr,  Waveguide 
windows.  Waveguide  couplers,  Radar  duplexers, 
Hadar  -quipmeni   Microwave  oqufpnent. 

ComponoTts  which  ar*  b"lng  completed  for  a  high 
power  s-band  t  r  a  n  sri  1  s  s  1  o  n  line  are  described  and 
some  of  th»ir  characteristics  given.   Previous 
recommendations  for  a  very  high  power  transmis- 
sion line  using  the  TK   1  mode  in  circular  wave- 
guide 8r»  amplified.     Author 
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25, 


Space  T.chnologv  labs..  Inc.,  Hedondo  Beach 
(  a  1  1  f  . 

.  1  VI  ID  LAbfcH  HEbtAIICM. 

bemi-annual  progress  rept.  no.  », ,   '  Mar- 
■  ■   Oct  '.  .., 

b>  Maurice  W.  Windsor.    ••  Uct  '.^,  D?p.  incl. 
ilJui.  tables,  ^v  refs.     Kept.  no.  8t  5''-Ov,  04- 
RUOOO) 

\Contract  AK   ^(695)97; 
b>D  TDK  -.--fJO)         Ltic  1  ass  1  f  1  ed  report 

UtbCklPTuRb:   'l-isers,  'Liquids,  Bemophe- 
nones.  Chelate  compounds,  Terbiua  coapounds, 
Dielectrics,  Mirrors,  Class,  Plastics,  Rods,* 
Kr>-paration,  Liquefied  gases.  Phospkorescence, 
Polymers,  bpectro graphic  analysis.  Life 
'■  X  p  e  c  t  a  n  c  _v  .  | 


!i  ••  s  a  I  I  \     highly  suggestive  of  laser 
ii-'-n  obtained  for  iien2oj)henone  and 
'•■rtiiura  in  rigid  organic  glasses  at 
r>\nnant   laser  cavity  emplovfng  mul 
d  1  -■  ;  f  c  t  r  1  c  -  c  o  a  t  e  i) ,  I  ()  n  f  o  c  a  1  mirrors 
onstructe,!.   This  was  used  for  the 
slure  glass  studies.    Extension  of 
'  "  liquid  s  ,  ^ I e  m  >  15  a  simple  matte 
atove  lavity.   A  high  power  flash  a 
'■■■''  jouli'  capacity  was  construct 

ex  Illation  purposes.  A  technique  w 
tor  flashing  lamps  immersed  in  llqu 
I^echniju's  were  developed  for  incor 
nromatic  compounds  and  chelates  Int 
:  1' r  laser  evaluation.  lifetimes  of 
Compounds  in  plastics  were  measured 
'■arth  Ions  and  chelates  were  evalua 
potential  laser  action  in  liquid  so 
txperiraental  studies  were  started. 
ol  experimentally  increasing  quantu 
unOt-r  consideration.     Author 
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Texas     Instruments,      Inc.,     Dallas. 
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kt rnoDb . 

Interim  technical  engineering  rept.,  1  Jan- 

3  '  Mar  ;  : . 

by  J.  W.  lathrop  and  W.  (.  h rower.  Nov  t2, 

2 ',;•  .      incl.   1  1  I  us  . 

(Contract  AK  •1(600)4.2210,  Proj.  ^--Se"^) 

(A.'sD  Interim  rept.  no.  "-8'',  vol.  t 

Inclassified  report 

OEbt  KIPTuHb:    'Semiconductors,  •Silicon, 
•S uba in  1  a t ure  electronic  equipment.  Electronic 
circuits.  Materials,  Processing,  Cheaical 
milling,  Diffusion,  Growth,  Lead,  Glass,  Kilms, 
Electron  beams.  Evaporation,  Vapor  plating, 
lUindiny,  Test  methods.  Packaging,  Test  equip- 
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analysis.  Switching  circuits.  Production, 
Manufacturing  aethods. 
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Cnion  Carbide  Corp.,  Paraa,  Ohio. 
ACTIVE  THIN  FILM  CIRCUIT  FUNCTIONS. 
Quarterly  rept,  no.  1,  1  June-31  Aug  b2, 
by  R.  G.  Breckenridge.   31  Aug  62,  77p.  incl. 
illus.  tables,  35  refs. 

^Contract  DA  3t.-039-sc-90734,  Proj.  3A99-21-OC1) 

Unclassified  report 

DESCRIPTORS:   •Electronic  circuits,  'Thin 
filas.  Single  crystals,  Silicon,  Growth, 
Surfaces,  Vacuum  apparatus.  Deposits,  Chlo- 
rides, Vaporization,  Evaporation,  Cleaning, 
Py rolysi  s ,  Si  lanes. 

A  study  was  initiated  of  the  problem  of  producing 
a  thin  single  crystal  film  of  silicon  on  a 
foreign  substrate,  preferably  one  normally  used 
in  electronic  technology.   The  likely  techniques 
of  deposition  of  silicon  filas  such  as  vacuua 
evaporation  or  cheaical  reduction  aethods  are 
explored  on  a  theoretical  basis  as  is  the  process 
of  epitaxial  crystal  growth.   The  choice  of 
suitable  substrate  aaterials  is  also  considered. 
Based  on  these  considerations  and  prior  experi- 
ence, apparatus  was  assembled  and  a  series  of 
experiaental  trials  were  aade.   While  the 
problea  is  a  difficult  one,  even  these  early 
results  are  hopeful.   Single  crystal  epitaxial 
growths  were  obtained  on  a  variety  of  single 
crystal  substrates  which  were  used  as  controls. 
In  addition,  preferred  orientations  and  partial 
crystal  growths  were  observed  on  other  substrates 
of  several  types.   (Author; 
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Westinghouse  Electric  Corp.,  Baltimore   Md 

3.C  MILLIMETER  WAVELENGTH  DUPLEXER. 

Quarterly  progress  rept.  no.  2,  15  July- 

15  Oct  62, 

by  Jaaes  D.  Noerabke  and  Stafford 

1 5  Oct  b2.  38p.  incl  .  i  1  lus. 

(Contract  DA  36-039-sc-89223 ) 

Unclassified  report 

DESCRIPTORS:   -Radar  duplexers,  'Transait- 
receive  tubes.  •Switching  circuits,  -Crystal 
detectors.  Extremely  high  frequency.  Waveguides, 
Waveguide  aindows.  Microwave  equipaent,  Gases. 
X  band.  Manufacturing  aethods,  Test  equipaent. 

Effort  was  concentrated  on  establishing  an 
initial  tube  design,  scaling  experiments  at 
X-band,  the  assembly  of  a  low  level  test  bench, 
and  the  establishment  of  a  precision  machine 
shop.   A  preliainary  tube  was  designed,  and  a 
complete  set  of  drawings  were  aade.   Several 
parts  of  the  tube  not  contingent  upon  the 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


I 
ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


•Itctrical  paraa«ter«  of  the  tube  are  being  aide. 
Lo«  level  fiatchlng  studies  hive  begun  with  pins 
scaled  to  X-baad.   Initial  data  slioa  that  t  h  «• 
required  fraqaeacjr  band  can  be  covered  with  ■ 
tkrae-eltacat,  baa d- past  structure  having  loidrd 
eleacat  Q' i  of  approxlaate 1 y  six.   Many  of  the 
parti  raqairad  for  aatchlng  studies  at  3  ■■  were 
■ade.   Tke  ■•canary  Microwave  coaponents  Mere 
raeeived,  aad  a  3-mm    lo«  level  test  bench  mts 
asieabled.   A  laall  Machine  shop  consisting  of 
Jaaelers  latha,  drill  press,  and  ailling  aachinc, 
akich  are  capable  of  the  high  accuracy  work 
raqaired,  was  asaeMbled.    Author; 
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Oavid  Saraoff  lasaarch  Ceater,  Princeton,  N.  J. 

CCSIUI  VAPOB  CATHODE  STUOY. 

by  A.  L.  EichaabauM,  f.     Noraaa  and  others. 

H  Sap  62,  i3p.  lacl.  illus.  tables  ;Tecnnic«l 

aot a  ao.  1 ) 

Coatract  AF  30(602)2767,  ProJ.  55"3' 
lAOC  TDI  62-469]       Unclassified  report 

DESCBIPTOISi   •Cathodes  (Electron  tubes  , 
*PlaiMa  pkyilcf,  'Elactroa  guns,  Cesiua, 
Elaetroa  baaai ,  Vapors,  loas,  Therai.nic  eais- 
tioa,  laaizatioa,  Electron  tube  heaters, 
■atkaaatleal  analysis.  Shielding,  Materials, 
High  taMparatara  research.  Voltage,  Synthesis 
Elactrical  properties. 
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Doycatte,  E.  I.,  Associates,  Inc..  Chatham.  S   J 

A  QUANTITATIVE  STUDY  OF  THE  EVOLUTION  Of    iJASEh 

FROM  ELECTRON  TUBES  AND  MATERIALS. 

Scientific  rapt.  no.  Z,     '  ■?  Mir-'r'  June  -. 

by  M.  J.  Grubbt  and  G.  H.  Snider.    ' -^  July  '^2, 

47  p.  lacl.  illus.  tables. 

vContract  AF  ^9\b2li)  ^2-  .     Proj.  ..o19) 

iAFCHL  02-769)  Unclassified  report 

DESCRIPTORS:   •Electron  tubes.  "Gaies. 
Degas i f 1  cat i on ,  Deterioration,  Measurenent, 
Heliability,  Spec t rograph i c  analysis,  Vacuum 
systaaa.  Mast  spect roae t er s ,  lonizition  jages, 
Calibratioa,  Test  equipaent,  Experinentil 
data,  Carboa  coapounds.  Monoxides. 

Progress  in  achieving  a  higher  degree  of 
reliability  ia  electron  tubes  through  a  better 
uader s t aadi ng  of  the  kinds  and  quantities  of 
gases  which  occur  in  these  tubes  is  reported. 
A  bakeable,  ultra- clean  high  vacuua  system 
which  incorporates  an  oaegatron  nass  spertrnaet^- 


■IS  constructed.   Effort  ■as  devoted  to  the 
cilibratvon  uf  the  six  ionization  gauges  and 
the  oaegatron  mass  spectrometer  tube.   Calibra- 
tion procedures  are  detailed  and  the  results 
obtained  are  presented.     Author, 
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25 


of  Utah,  Salt  Lake 


Microwave  Devices  Lab. 

City. 

vNo  title  . 

Consolidated  i^uarterly  rept.,     July--.  Sep  ^i. 

}l     Sep  -t,  '■•'p.  inrl.   Illus.  table   Technical 

rept.  no.  KUl.-g. 

vConlracts  Sonr-.H-'  ■,  AK  J4(b47)745, 

AF  JJ  .'.:':.  i^:':  ,     and  Grant  i,- 15017) 

Unclassified  report 

DEbCKIHTOKb;   'Traveling  wave  tubes,  "Micro- 
wave equipaent,  'Electron  beans,  •Hlasaa 
physics.   'Solid  state  physics,  Extreaely  high 
fre.juency.  Ha  c  k  ■!  r  d-^a  v  e  oscillators.   Imped- 
ance matching.  Waveguides,  Ferrltes,  Kadio- 
freiuency  power,   Waveguide  alndoMS,  Cyclotrons, 
S  band.  Cavity  resonators.  Mathematical  analy- 
sis. Plasaa  jets.  Electron  guns.  Rocket, 
Cryogenics,  Lasers,  da  no  a  rays.  Mercury  lamps. 
Luminescence,  Exhaust  gases. 

Research  activity  is  reported  to  extend  the  use- 
ful frequency  speclrua  Into  the  range  from  micro- 
wave frequencies  to  optical  frec^uencies,  and  to 
improve  existing  devices  and  frequencies  in  the 
■icrawive  spectrum.   At  present  this  objective 
IS  being  pursued  by  studies  of  electron  beam 
devices,   solid  stite  devices,  and  plasmas.   T^o 
experiaental  projects  on  mil.iraeter-wave  devices 
and  a  theoretical  study  of  multiple  beam  inter- 
action are  being  pursued.     Author,; 
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HKB-S inger.  Inc.,  State 
CHASE  SHIFT  AMHLIFIEH 
Quarterly  progress  rept.  no 
on  Research  and  Development 

Ajsplifiers   in  the       to  '- 
by  P   E   Matten,  H,   U   Haag 
Jan  '■,     P-   inci.   illus. 
Contract  DA  -o—  G3V-$c--' 
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.  ,   ■  A  ug-  ■  ■  Oct 
of  Phase  Shift 
Mc  Band, 

and  W.   Kailzelovage. 
Kept    no.    --'-. 

■  ,  1'  r  oj .  .  ^.^^-o:.~QQ^ ) 


Idssified  report 


•Parametrir  amplifiers,  'Phase 
ra  nigh  frt'juency,  liroadband, 


DESCK  I  PTUKS 

^  h  :  f  t  e  r  s  , 

Transmission  lines.  Measurement,  Diodes, 

Semiconductors,   lariabi-'  raparitors.   Sidebands, 

Hadiofrejjenry   ^pectrulIl  analy^er^,   Analysis. 

Progress   in  the  Jeve.opmenl  •>  (     phase  shift 
amplifier'!  for  the       to       and  the       to 

mc  bands  ;>  reported.   Concentration  has 
been  directed  towarl  increased  understanding  of 
the  pha-,e-5hift  technique  and  improvement  in 
tie  operation   if  the  bench  model   for  the  '     to 
'-     mc  band     1;  ■«as  snown  that  theory  definite- 
ly admits  that  os'-il.ation  and  regeneration  are 
possible  a^  ha\  Jieen  oti  serve!  experimentally  and 
that   contro..-'1  re.at:ve  s.leb^jnd  powers  are 
r  ►•  J  J  1  s  1  t  e  if  s  I  a  Li  1  '■   m  p  e  r  ^  t  .  ■  ".   :  s  t  '  i  .'if  achieved 
«i'.  n  high  gain.    .Ajtnur 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


by    Harold    S . 
a'  refs  . 
(Contract     UA 


Madd 1 X  . 


■p  c. 


illus 


au-  A-i  ) 

I'nclassi  fied  f  ep  or  t 


DESCRIPTORS:   'Discharge  tubes,  'Gas  dis- 
charges, 'Electronic  switches,  'Radar 
duplexers.  Electric  discharges.  Argon,  Tempera- 
ture, Deg.Tsification,  Adsorption,  Plasma 
physics,  Cas  ionization.  i 

Argon  cleanup  and  recovery  in  quartz  vials  due 
to  the  action  of  a  microwave  discharge  is  dis- 
cussed in  terms  of  the  experimental  results. 
Cleanup  is  app r ox i na t e 1 y  independent  of  tempera- 
ture over  a  -1     to  +6    C  range  whereas  spon- 
taneous thermal  recovery  rates  are  proportional 
to  temperature.   The  cleanup  phenomena  are  ex- 
plained on  the  basis  of  a  surface  of  deformation- 
annealing  sequence.    .Author 
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Naval  Ordnance  Lab.,  White  Oak,  Md. 
A  TKANSISTOHIZEU  ElECTIiOMC  SWITCH, 
b>  K.  (;.  Williams.   Nov  '.;,  'p.  incl.  illus. 
r-f  .    Rept  .   no  .  '.OLTR  ■  2-  '  ■  ■• 

Inclassified  report 

UESCKIPTOHS:   'Transistors,  'Electronic 
switches,  High  frequency.  Switching  circuits. 

A  useful,  compact  transistorized  electronic 
switch,  applicable  to  both  analog  and  digital 
t>pe  signals,  is  descrilied.   Circuit  operation 
and  performance  characteristics  are  discussed 
in  detail.   The  switch  has  been  employed  in 
sonar  experiments  and  (Jala  reduction  programs. 
It  features  a  switching  speed  of  .  '^  micros  econd.s 
and  a  flat  frequency  re'Sponse  to  above  "0 
megacycles.     Author, 
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N  a  ;  a  I  i  i  v  l  I  L  n  g  i  n  e  e  r  i  r,  g  Lab.,   Port  H  u  e  n  e  m  e  , 
(  a  :  1  f  . 

ASAl/iSlS  uK  A  I'l  LSLU-Lli,HT  DEEP-U(EA\'  SEARCH 
S  1  S  r  h  M  , 

L  .»  Ii  .  D  .  n  1  1 1  li  L  u  r  k  .       '.  0  v  '  .'  ,  .  •  p  .  1  n  c  1  .  illus. 
I  a  b  I  f  ,  ■  ■^     refs.    Technical  rept.  no.  K-.l  ■• 
Proj.  -I -Kw '.  >-w  ". -WW  1  i  e  ,  , 

Inclassified  report 

DtsCR  I  PTiiKS  :   'liiderwater,  "Detection,  'Engi- 
neering, •()  leans,  'Light,  'Wave  transmission, 
•Inderwaler  object  locators.  Television 
cameras,  Inderwater  photography. 
Identification. 
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methods  for  locating  deep-ocean 
or  problem  is  the  identification 
stances  beyond  "   meters, 
er  sonar  detection  devices  do 
nition  comparable  to  that  of 
s,  there  is  a  need  for  an 
ndersea  television  system, 
erwater  visibility  would  result 
pulsed  light  synchronized  with 
raera,  because  veiling  luminance 
cattered  light  would  be  reduced, 
pothetical  system  using  a  pulsed 
an  internally  gated  television 
t  the  maximum  range  of  such  a 
lers  for  a  perfectly  reflecting 
arget.   For  bottom- located 
sunken  vessels  and  mines  or 
er  objects,  the  maximum  range  is 
A  laser  could  theoretically 
to      meters  for  a  perfect 
t  satisfactory  available  light 


source  is  a  capacitor- discharge  air  arc  for 
which  no  shuttering  device  is  needed.   The  video 
tube  should  be  an  intensifier  orthicon  capable 
of  providing  a  resolution  of  about  250  lines  for 
an  input  of  10  to  the  9th  power  lumen  per  sq.  cm. 
The  problems  of  sea-water  luminescence  are  found 
to  be  trivial.   (Author) 
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RCA  Defense  Electronic  Products,  Hoorestown, 

N.  J. 

ELECTRODELESS  MHD  GENERATOR  RESEARCH.  PART  I. 

THEORETICAL  ANALYSIS. 

Final  rept . , 

by  J.  B.  Fanucci,  L.  J.  Kijewski  and  others. 

Oct  h^,     2  0... p.  incl.  illus.  table,  19  refs. 

^Contract  AF  J3  (  bl  b) '^'^1  3  .  Proj.  8173) 

;ASD  TDR  t:;-^11  ,  pt  .  1  ) 

Unclassified  report 

DESCRIPTORS:   "Plasma  physics,  'Magne t ohydro- 
dynamics,  'Induction  generators,  lapedance, 
Fluid  flow,  Heat  transfer.  Viscosity,  Low 
frequency.  Subsonic  flow.  Cooling,  Ferro- 
magnetic materials.  Electrodes. 
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Airborne  Instruments  Lab.,  Inc.,  Mineola,  N.  Y. 
SUBMILLIMETER  WAVE  COMPONENT  DEVELOPMENT, 
by  H.  J.  Hindin,  J.  J.  Taub,  and  M.  L.  Wright. 
Oct  '.,  1v.  incl.  illus.  V'  refs. 

^Contract  AF  30(bO.:K75?.  Proj.  '  "^ ''P ) 
^RADC  TDR  r:_536) 

Unclassified  report 

DESCRIPTORS:   'Microwave  equipment.  Extremely 

high  frequency.  Waveguide  couplers,  Radiofre- 

quency  attenuators,  Phase  shifters.  Radar 

duplexers.  Waveguides,  Propagation,  Prisms 
yOptics;,  Diffraction  gratings. 

Techniques  for  the  design,  construction,  and 
evaluation  of  a  10-db  directional  coupler,  a  C 
to  .:.?■    db  variable  attenuator,  a  ■'3- degree  phase 
shifter,  and  a  duplexer  to  operate  in  the  300  to 
1200  Gc  region  were  investigated  theoretically 
and  experimentally.   Quasi-optical  techniques, 
oversize-waveguide,  trough-guide,  and  Goubau 
beam  guide  were  studied.   Quasi-optical  tech- 
niques used  in  oversize  waveguide  were  empha- 
sized for  the  development  of  components.   De 
tailed  theoretical  analyses  of  this  technique 
were  made,  and  component  design  data  is  in- 
cluded.  Construction  of  many  components  such 
as  tapers  and  adapters  was  necessary  because 
these  Items  were  not  commercially  available. 
V  A  ul hor ) 


19 


I 


Division  8  -  ELECTRONICS  AND  ELECTRONIC   EQUIPMENT 


AO-291  737      Dl».   8 
(TISTC/OHO)  OTS  prle*  1^.60 

Air  F«rct  Caabridgt  Ivfearck  Labi.,  Bedford, 
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TUNNEL  OIOOKS  AT  ■ICIOMAVC  F-RKQUENC  lES . 
hj    Caatt*  H.  Blaasar.   Sap  t2.    4lp.  Incl.  liiui. 
taklai,  8  raft.   (lapt.  ae.  AFCRL  62-5'^)) 
(rraj.  4610) 

Uaelaiflfied  report 

OBSCIIPTOISi   •Dlodai,  •Saa 1 c or d hc i o r i .  •Micro- 
■a*a  aqalpaaat,  lapadaace,  Elactronic  circuiii 
Caaplax  rariablai,  latheaattcal  aaalyiii, 
Stabi  1  1  ty. 

Taaaal  dlodai  ara  fary  asafyl  In  circuili  if 
tlalr  iapadaaca  aad  adaitiiace,  the  region  of 
stability,  aad  thair  llaltation  of  frequenciri 
ta  eparata  alth  ara  kaowa.   Tke  aoit  laportint 
asprattieat  for  iapadaaca  aad  adaitlince  is  ne  .  . 
ai  tbair  darlvatloaa  laadlag  to  a  polynoaiai 
a^aatiea  ara  glvaa  to  ladlcate  the  region  of 
elrcalt  liability.   Aa  lapedance  diagraa  ii 
ibaaa  aitb  arbitrary  valuai  ai  aa  exaaple. 
Aaotkar  diagraa,  altk  aotci  taken  froa  the  S  - 
plaaa,  ihealag  tka  la 1 f-rc lo aaa t  frequency  in 
tke  taaaal  dloda  aataork  ai  a  function  of  the 
laa  of  gcaarator,  load,  aad  diode  leriei  reiiit- 
aaca  daaoaitratoi  tka  boka*ior  of  tke  netaork. 
Aa  eqaatlaa  for  tka  axtaadad  le i f- re  lo nan t  fre- 
^aoaey  la  a  lariai  oiclllator  circuit  ii  derived. 
Tka  roialt  of  tka  avaluatlon  ii  ihoan  in  tao 
dlagraai .   ( Autkor ) 
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DEPENDENT     ANTENNAS. 
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Electrical  Engineering  Research  Lab.. 
Illinois,  I'rbana. 

ANTENNA  IMPEDANCE  MATCHINl,  HV  MEANS  OK  ACTIVE 
NETaORkb , 

by  S   Latptli  and  K   Mittra     Nov  '.,  .,  p.   incl. 
illui   tible.   ■    refb     .Technical  rept   no.  6^) 
Contract  \f        Uoi'/^i.t-  ,  ProJ.  .,  ■  •' 

Unclassified  report 

UESCRI PTORh :   'Antennas.  "lapedance  Bitching, 
Antenna  aaplifiers.  Hroadband,  Analysis,  Elec- 
trical nelaorks.  Electronic  circuits.  Coaplex 
variables.  Matheaatiril  analysis.  Noise   Radio), 
Ridiofrequency  poaer.  Transistors. 
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scheaes  for  aideband  Bitching  of  i a- 

using  iclive  eleaents  in  the  Bitching 
are  presented    A  siaple  LC  aatching 
aiy  be  designed  using  one  ictive  eleaent 
tlin  1 ppr ox  1 Bl t  1  on  of  the  loid  lapedince 

IS  aade.    Illustrative  designs  using 
tao  active  eleaents  are  described.   The 
rforaince  of  in  ictive  Bitching  circuit 
s  an  infinite  bandaidth  in  an  ideal 
coapared  aith  i  siaple  active  padding 
It  IS  found  thit  there  is  little  rela- 
intige  of  one  over  the  other     It  is 
oaever.  lhn  there  is  a  definite  ad- 
of  the  foraer  circuit  over  the   latter 
ne  coapires  their  poaer  perforaince. 
ntil  verification  of  the  theoretical 
ire  included     Author 


ao 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


A  0-2-^1  78: 
TISTE  OHD 


Div.   8 
UTS  price  $3.60 


of 


Lincoln  Lib.,  Misi.  Inst. 
RE  COMPONENT  DEVELOPMENT  KOR 
by  K.  S.  Berg  ind  H.  Hoalind 
incl.  ilius.  tibles,  ,'  refs. 
no.  < "' 

Contrict  M      19(628)500) 

AEESD  TDK  62-2^7) 


Tech.,  Lexington. 
THE  DICON  SYSTEM, 
•  Aug  t)2,  31  p. 
Technical  rept. 


Inclassified  report 


DESCRIPTORS:  'Band-piss  filt 
quency  transforaers,  "Crystal 
frequency  coils.  Frequency  sh 
coaaunicition  syiteas,  Viriib 
Design,  Mignetic  cores,  Poaer 
frequency.  Very  high  frequenc 


ers,  •Kidiofre- 
B 1 xe  rs  ,  Rad  1  o- 
i f t  keyers ,  Radio 
le  capacitors, 
dividers.  High 

y  • 


Desc 
incl 
c  0  n  d 
•  1  1  g 
va  r  I 
and 
aide 
t  r  a  n 
eaph 

0  f  h 
f  I  n  1 

1  n  g 
0  ut  1 


ribed  are  nea  RK  circuit  de 
uding  a  bind-pass  filter  ai 
enser  irringenent  that  grei 
naent,  in  RE  distribution  t 
ous  designs  for  aide-bind  R 
bl 1 1 nced-a  I  X er  circuits.  T 
-bind,  electrostatically  sh 
sforaer  is  also  reported,  a 
isis  on  Its  ipplicition  in 
y  b  r  1  d-j  unc  t  1  on  ind  bilmced 
My,  the  aechmicil  irrange 
the  aodulir  circuits  in  the 
ined.     Author 


I 

ve 1 opaen  t s , 
t h  a  t  r  laa 1 n  g- 
tly  facilitates 
r  ans  ferae  r  ,  and 
f    h  yb  r  i  d-j  unction 
he  design  of  a 
i  e  1  ded  toroidal 
i  t  h  s  pec  1  a  1 
the  de ve 1 opaen I 
-Bixer  circuits, 
aent  for  coabin- 
DICON  Systea  is 


iTISTE  OHD 


Di  T  .   a 
OTS  price  $.:  .  ^0 


Lincoln  Lab.,  Miss.  Inst,  of  Tech.,  Lexington 
A  LLNEBLRO  LENS  AS  A  PASSIVE  REFLECTOR  FOR 
SATELLITE  COMM UN  I C AT  I  0 V, 
by  R.  N.  Assily.    ..'     A^g  hi,     2"'p.   incl 


tibles,  "  refs.   v Technical  rept.  no 

Contract  AF  19(628)500) 
.AFESD  TDR  ..-...«       Unclassified  report 


1  1 1  us. 
77) 


DESC 
•Len 
teas 
pa  t  t 
Prop 
Anal 

A  spec 
pa  s  s  I  v 
orbit 
t  h  ro  ug 
p  r  o  V  1  d 
genera 
Tao  f  0 
oped  - 
Thus  , 
a  1 n 1 BU 
s 1 gn 1  1 
of  the 
d  1  e  1  e  c 
s  u  f  f  I  c 
c  oa  po  s 


RIPTORS 
s  a  n  t  e  n 
,  C  oam  u 
e  r  n  s  ,  E 
igi t  ion 
y  s  1  s  . 

1  1  1  1  y  d 
e  coaau 
re  f  r  ic  t 
h  in  in 
I  ng  I  a 
1  d  1  r  e  c 
rau 1 1 s 
-  0  ne  1 
It  1  s  p 
a  lens 
return 
lens  a 
trie  CO 
lent  1  y 
It  ions 


na  s  , 
n  1  c  a 
1  PC  t 
,  Wa 


Satellite  Tehicle  ante 
•MicroaaTe  coanunicat 
tion  systeas.  Antenna 
roaagnetic  aave  reflec 
vp  t r 1 n SB  I  s s 1  on .  Wave 


nn  a  s  , 
ion  sy  s- 
radiation 
t ions, 
a  ni 1 y  s  1  s , 


e  s  1  g 
n  I  c  1 
s  t  h 
gle 
■  ve  f 
t  I  on 
for 
ppro 

0  s  s  i 
s  i  ze 

1  n 
ust 
n  s  t  a 

1  1  gh 
are 


ned 
t  1  on 
e  en 
of  1 
ront 
fro 
the 

X  i  Bl 

ble 

thl 
1  ri 

take 
nt  d 
t  1  n 
disc 


Lune 

sat 

ergy 

>^s  t 

pr  0 

a  ah 

SC  It 

le  , 
toe 

t  ai 
dir 

I  nt 
1  s  t  r 

ae  I 
u  s  s  e 


burg 
Pill 
1  nc 
0  If 
piga 
ich 
ter 
the 
oapu 
11  p 
rang 

0  ac 

1  but 
ght  . 
d. 


len 
te  I 
I  de  n 
C  de 
ting 
the 
pat  t 
othe 
t  e  T 
roTi 
e  . 

coun 
1  on 

Se 
V  Aut 


s  used 
n  a  st 
t  upon 
gree  s  , 

back 
signal 
e  r  n  ar 
r  ac  c  u 
a  1  ue  s 
de  ade 
The  CO 
t  the 
and  ye 
ver  a  1 
hor 


as  a 

at  i  onary 

1  t 

thus 
in  the 

c  ane  . 
e  de ve  1- 
rate, 
for  a 
quale 
apo  s  i  t  I  on 
required 
t  be 
such 


AD- 291  "''" 
'TISTE  OHD 


U 1  v.   8,  2,  fc 
OTS  price  f 3 . to 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
AS  ANGl 1 AR  TRACKING  DRIVE  FOR  A  RADIO  TELESCOPE 
O  I NCONVENT lONAL  DESIGN, 

ts  John  M.  Boyle.   Dec  t.  2 ,  3  p.  incl.  illus. 
ref s .   NOTS  TP  308b ! 
NAVWEPS  rept.  no.  8071    Inclassified  report 

DEbCRIPTORS:    "Radio  astronoay,  •Telescope 
mounts,  'Telescopes,  "Antennas,  "Tracking 
telescopes.  Parabolic  antennas,  Epoxy  resins, 
•Expanded  plastics,  X  band.  Mechanical  drives. 


Bearingi,  Floating  bodies.  Control  valves, 
Valves,  Jets,  Gai  flow.  Jet  propulsion. 
Torque,  Servoaech  an  isois  ,  Servo  systeas. 
Analog  systeas,  Coaputers,  Siaulation. 


A  description 
and  drive  syi 
of  u  neon  ven  t  i 
of  a  hollow  I 
bearing  f orae 
water.  A  sia 
driven  by  a  p 
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is  unique  in 
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the  ref 1 ec tor 
rge  rad  i  o  teles 
The  telescope 
ted  in  a  hydros 
ve  socket  fille 
f  water  pressur 
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Navy  Electronics  Lab.,  San  Diego,  Calif. 

EXPERIMENTAL,  LUMPED-ELEMENT,  TAPEHED,  M-DERIVED 

FILTER  TRANSFORMERS. 

Research  and  developaent  rept., 

by  J.  R.Potthoff.   21  Aug  62,  Kp.  incl.  iUus. 

V  NEL  rept .  no.  1131) 

Unclassified  report 

DESCRIPTORS:   "Rad i o f reque ncy  transforaers, 
"Antenna  couplers.  Low-pass  filters,  lapedance 
Batching,  High-  frequency.  Low  frequency. 
Electrical  networks.  Standing-wave  ratios. 


A  proposed  shipboard  transaission  sys 
the  connection  of  transaitters  coveri 
and  2-6  ac/s  bands  for  siaultaneous  o 
a  coaaon  antenna  through  available  co 
filters.  A  broadband  transforaer  was 
to  perfora  the  necessary  iapedance  tr 
between  transaitter  and  filter  at  a  p 
of  ^50C  watts.  The  approach  given  he 
the  design  and  analysis  of  eleven-. an 
eleaent,  linearly  tapered,  M-derived, 
filter,  1 uaped-eleaent  transforaers. 
of  tests  conducted  on  an  experinental 
an  e  le ven-e leaent  transformer  constru 
receiver-type  coaponents  are  compared 
analytical  data.   (Author) 
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University  of  Southern  Calif.  Engineering  Center, 

Lo  s  Ange  1  e  s . 

THE  EXTERNAL  FIELD  PRODUCED  BY  AN  ARBITRARY  SLOT 

ON  A  DIELECTRIC  COATED  ELLIPTIC  CYLINDER. 

Technical  rept . , 

by  Cavour  W.  H.  Yeh.   Sep  62,  28p.  incl.  illus. 

It  refs.   (USCEC  rept.  no.  82-206;  EE-16) 

^Contract  AF  1  9  (  60<i)  61  "^5  .  ProJ.  /,6^2) 

lAFCRL  62-781)  Unclassified  report 

DESCRIPTORS:   "Slot  antennas,  "Antenna  radia- 
tion patterns,  "Electroaagnet i c  fields, 
"Cylindrical  bodies.  Dielectrics,  Electric 
fields,  Magnetic  fields,  Matheaatical  analysis. 
Integrals,  Plasaa  physics.  Partial  differential 
equations.  Special  functions. 

Expressions  are  derived  for  the  external  elec- 
troaagnetic  field  produced  by  an  arbitrary  slot 
on  the  conducting  surface  of  a  dielectric  coated 
elliptic  cylinder  of  infinite  length.   It  is 
assuaed  that  the  electric  field  tangential  to 
the  slot  is  a  prescribed  function.   Boundary 
conditions  are  satisfied  using  the  ort hogoaa  1  i ty 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC   EQUIPMENT 


ektrtctari  ttles    of   Nttklau    function         The 
iitegrali    li    tk«    foraal    tolmioa    are    eTalmtcd 
b;    tke    laddle    paiat    aatkod    for    tk«    far    xoae 
flaldt.       Tkaia    far    loaa    field    lalations    are    then 
ip«cialixad    to    tkia    c i r c ua fe r en t i ■  1     ind    ixii: 
lists.        Illaitraliva    aaaerical     c oapu t i t i o n i     for 
tke     far    loae    field    of    tktn    axial     ilot     are    c  i  r r  i  -  l 
oat.        (Aatfcor, 
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■aitiagkoaaa  Klaetric  Corp.,  Elaira,  N.  Y. 

HI«H  IISOLUTIOM  CATHODE  lAY  TUBE. 

riaal  rapt., 

by  H.  aoii,  I.  Attl  aad  stheri.   Oct  ^2.  '' 

lac  1 .  1 1 1 aa.  tabl at  ,  24  raf  i . 

^Coatract  AF  33(61b)62W.  Proj.  415^ 

'ASO  TOI  62-739         L'aclanified  report 


DESCRIPTORS:   'Catkode  ray  tubei.  •Electron 
optica,  Elactroa  gum,  Theory,  ■•iheaitici. 
aaalyilt.  Space  charges.  Electron  beaas, 
Oeflectloa,  Kocuting,  iagnetic  fields.  Elec- 
trostatici.  Cathode  ray  tube  icreeni,  Display 
syitaat,  Tr a  as f oraat I oa i ,  Phoiphors,  Errors, 
laasareaettt.  Redaction. 
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aestlngkease    Electric    Corp.,     H<:tlnor»,     •d. 
ELF.CTROLL'BINESCENT    FERRUELKCTS  I C     H  f'       SDIIU 
ST*TE    DISPLAY. 

Quarterly    Intarla    de»elopaont    r<»p'.     no.     '  ■* , 
1    Sep-lO    "to*    62. 

1C    Not    62,    6p.     I  nc  1 .     lllus.     tebl». 
Contract    N0bsr-''2782 ,     ProJ.     S  F     t    ]■-    -».^'-2) 

I  nc  1  a  s  s  I  f  I  ed     r  -po  r  '. 

DESCRIPTORS!       •Display    systeas,     •S«iIt>i»s, 
•Ferroelectric    aaterlals,    •Lualneir-it 
aaterlalt       Laalnaies,     Manufacturing    ae'hods, 
Sandalch    construction,     Tests,    Ceraal--    !iat»rl 
Saltehlng    circuits.     Electronic     switches. 

Con t  en t II 
lenlc    saltckei 
E  lee  treat rlc t l*e    aaltchei 
C  er  a  1  ee  t  r  le    cells 
Ferroelectric    itructur*    '»st 
Ionic     lalteh    t*sts 
Sandwich    fabrication 
Sandwich    avalaatlon 
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Weitlnghouie    Elartrlr    Corp.,     Philadelphia,     Pa 
PHotXCTION     FMl  INKKR  IM.     HK^SIHI-     TYPt     ^N  1  : 1  t  B 

s  I :  irns   ji.i.hy  th  *ns  istoh  . 

9uirterly  progress  r-pt.  no.   ', 

by  S   Chlnowiky.  T.   "ssktirl  and  others. 

3    >ep   •.,   ..■'p.   It-  I.   lllus.   tables. 
(Con  '  ri-  •   :iA   '-  -   I  .-  |r  -J-  -..  . 

;  nrlililfled   report 

DFSCRTPTdRS:    • Tr a n  i  1  i  t o r  i  ,  •Manufacturing 
•  ethodi,  "iillron  alloys,  Sealcondurtori, 
Produrtlon,  Helliblllty,  High  teaperitur- 
r»i»ir^h,  Th»r«il  itr»isei. 

t  progran  itaed  at  laproved  reliability  of  high 
power  sllli-on  alloy  tranilitori  Is  described. 
Phases  of  th»  projert   Inrlud^  redesign  of  loae 
ronponenti  of  the  derlc*,  refinement  or  rede- 
sign of  proreiiei,  and  laproT'd  control  of 
fabrication  and  Internal  de»lce  e n v  I  r o nae n t  s . 
Deflnl'*  laproTeiaent  of  th-  hard-iold-r  asseahly 
Is  d  eiao  n  I  t  r  a  ' -d  .   \     supporting  prograa  of  re- 
liability aeaiureaent  by  aeans  of  hlgh-temp^ra- 
tur»  storage  i'»p-i're|j  testing  li  outlined. 
',  1  u  ■  n  0  r 


r  i  ^T^  >iHll  'iT^     pr  1  r  -  $^.  6C 

ITT      Indus'  rial     labs.,     i-orl     WavTe,      !-id. 
k^•.^^KCH     VNi      Dr  Vi-  ;.-PMhS-^     :>■•     IMPKDii-      THK     HhSulJ 
-  I    ,V     :)(■      :  1  TKuN     1)1  K  K'  :     .  1  :  If     •>TnK*<.^     TI   Hh  S. 
In'erla     deTelop«ei'      rep^.,      ■-   ■     Vug-i.t     Vov     '3  2, 
By     H.      't.      -:  lay  ton.      '         iJe^       •^,      'v.      Inrl.      llluJ. 
I  a  t>  I  e  . 
Con'ra-'     N   -;  s  r --'/'•.„ ,     ProJ.      -iK-        -      ■ 

Inrlissifled    r>-porl 


iyhsCR  1  PTUKS  1        'storage     lubei,     'Cathode     ray 
'uhes,      "taage     (-o' Ter  ter     tubes,     Flertron     lenses, 
t:ie'-;ron     opil-s,     t-o     using.     Cathode    ray     tube 
irre»ns,     Me'-lros'all-      fields.      Digital     roa- 
pu'ers,      ■)l«ul»'    I  0    1,      iJesIgn, 

This     report      ln'-lude|i 

CiJNS  I  DKRATliiN^      )N     TH!-     1   S  K    oK     A  DICITAL     CnMPlTKH 

KnR      MTRdS     KhS'iMTlMN     >TMiIh->;  KK.>TIVf-     MhKITS 
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R (■  S C  M  .      by 
Research 


Papp 

*  no 


1  0 


*  ^  p . 


I  nc  1  .      lllus. 


X>i.     e!»r'rosta'i-     uli-role-ij     approifh     to     resolu- 
tion    1  tap  r  0  »  en» -^  •     appears     to     hold    pronlse. 
A?a:ytl-al     worn     Including     digital     computer 
s'udlei    as    well     as     eie.-tron    optical     bench     analog 
work     was     -ontlnued.         Practical      techniques     for 
fabrication     of       oaplex    aeshes    w»r>-    dev  loped, 
and     loiae     aeasure     of     l™pro»-»ent     has     alr»«rly 
D^en     de«onstra'-d     in     •►•i.-k     wesh     tuhei.         >uihor 
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,'K     Ii'CTl'.S     i-N^,  1  S  r  h  K  :  M.     Ui\i!RF     TnR     X     P'H  s  >■      II 
S'PI-K     P'lWf-K     HY;)K)i,I-N     T'i-iRVTHmS     ri   !U  . 
juar'erly     progrejj     rep-t.     ^o.     .,      '     .Ju"»-'      Sep    02, 
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DK^CK  I  PT'iKs  :   •  T  n  v  r  a  '  r  i  n  i  ,  •Dli.hnrje 
'ub»s,   •Ma-uf:»-'jrl"g  -ne'n,idl.   Pro  due  'I  on, 
.'a'hjdej   tie,  'ra-i  'jh-s  ,  Cooling,  (■:•-- 
•rjd-s,  "ydr.ig--.   \-,.^1-s   f-le.  'roT  'jtej  , 
^•ru-'jrej_  Hiidlofr-;jen.-v  power.  Hydro  j  en. 

*  la'lsfa-'orv  lolu'io'  was  found  for  the  ron- 
Stru-tlon  and  m  e  •  n  o  d  of  a^s-mhly  o'  'he  a 'u)  d  •■ 


and  control  grid  cooling  Jackets.   Designs  of 
a  planar  cathode  which  has  circular  vanes,  an 
U.D.  of  4  1/4  inches,  and  a  coated  surface  area 
of  '  ' '^     square  centlaeters,  and  of  a  hydrogen 
reservoir  were  finished.   No  essential  changes 
were  made  In  the  other  electrod"  assemblies 
or  In  ihe  aethod  of  asseably  of  the  tube.   The 
construction  of  three  tubes  was  initiated. 
A  u •  ho  r  1 
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Photocircuits  Corp.,  Glen  Cove,  n.  i. 
MIC  HOMIMATl  Rt  LAYERED  PRINTED  MIRING. 
Quarterly  rept.  no.  1,  1'  June  '' "     '^~'    '- " 
by  (>.  Messner,  R.  McCaw,  and  M 

■■  bep  '.,  2fp.  lllus.  tables. 
Contract  UA  ,'t-.j-'-ic 


N.  Y 


1^  Sep  fc2. 
Pa  1  US  zek. 


■^:7t,-,  Proj.  ;-Ah^-i  5-002] 
Unclassified  report 


UESCRIPTURb:   •Printed  circuits,  •Microminia- 
turization  Electronics,,  •Manufacturing 
■ethods,  Chenical  Billing,  Photoengraving, 
Copper,  Sandwich  construction,  laminates. 
Metal  films.  Plating,  Pictures,  Gels. 
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a  coaprehensi ve  prograa  for  autoaation  of  the 
AN, CPS-9  in  order  to  increase  its  efficiency  and 
versatility  in  recording  aeaningful  aeteorolog- 
ical  data.   (Author) 
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An  approxiaate  aethod  of  solution  is  presented, 
which  deteraines  the  location  of  the  rear  stag- 
nation point  in  the  viscous  base  flow  region 
together  with  the  size  of  the  viscous  wake 
and  the  flow  characteristics  there.   This  is 
useful  and  necessary  in  obtaining  the  initial 
conditions  for  the  near  wake  calculations. 
In  general,  the  results  obtained  show  that  one 
Bust  consider  the  finite  boundary  layer  at  the 
base  in  deteraining  the  location  of  the  rear 
stagnation  point  and  the  viscous  wake  width 
there.   The  viscous  wake  at  the  rear  stagnation 
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'•  on  the  convergence  envelope 
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•irerion     for    maximally     flat 
•sponse,      -he     pnlcs     are 
■s     on     a     uni'      circle     in     the 
'►•IS     configuration     does 
!-off     in     filters     but     at 
ansien'      response.        The     poor 

due     to    ihf    poles    which 
'heir    specific     contributions 
hfmatically.        The    above 
d    when     a     filter    was     needed 
ri     output      -o     an     input      of 
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a  1     vertical     spacing,     so 
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Minneapolis. 
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•'■as     flow,      A  e  r  o  d  y  n  a  m  1  t      ciinfigu- 
g  r  a  1     ••  g  u  ,,  t  i  ,,  n  s  ,     Airfoils,     Hy  d  ro- 
•avitation,      Mathematical     analv- 
Tails,     T  11  »•  0  r  s  .      H  o  u  n  d  a  r  v     1  a  v  e  r  . 


L;i,atlons,   Separation. 

I' »  usinj  a  gi- r  (■  r  H  1  1  ze  d  mi- 1  hod  of  s  n  1  u  I  i  o  n  for 
t  f- ■   mixed  boundary  value  problem  of  analytic 
!  J  n  1  t  1  <)  n  theory,  and  by  comparing  the  present 
'•■thiMJ  With  the  method  uf  source-sink  distribu- 
1  i  u  n  and  the  m  e  t  h  o  il  of  analytic  continuation, 
ai  attempt   is  made  to  unify  the  seerainglv 
;;v'rgent  development  of  the  linear  theories 
o!   thin  foils  with  separating  flows.    It  is 
shi.wn  thai  mcsl  of  the  raatheniatlcal  models  mav 
ti'-  ri-garded  i,  special  cases  of  a  generalized 
K  1  a  b  11  u  I  h  1  M  s  ►  >  miMl.-l.    The  admission  of  a 


FLUID  MECHANICS  -  Division  9 

singularity,  which  is  characteristic  of  the 
linear  theory,  introduces  an  arbitrary  constant 
and  hence  the  solution  is  generally  non-unique. 
Therefore,  it  is  always  necessary  to  use  addi- 
tional conditions  which  are  normally  not 
required  if  exact  theory  is  used.   The  number 
of  the  additional  conditions  required  is  equal 
to  the  number  of  singularities  admitted.   The 
solution  can  be  aade  unique,  however,  by 
requiring  that  the  solution  aust  be  sectionally 
continuous  on  the  boundary  and  bounded  at 
infinity.   By  admitting  a  singularity  at  a 
.separation  point,  the  model  will  represent  a 
flow  wherein  the  free  streamline  separates 
normally  from  the  solid  boundary.   (Author) 
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Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
SIMMARY  OF  RESL'LTS  OF  PRESSLRE  COEFFICIENT 
CALCLLATIONS  FOR  A  SPHERICAL  TIPPED  TANGENT- 
OGIVE  BODY, 

by  kinge  Okauchi.   Oct  t2,  22p.  Incl.  lllus. 
table,  7  refs.   (NOTS  TP  3C5C; 
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Inclasslfled  report 

DLSCRIPTORS:   •Ogives,  "Spheres,  Mathematical 
analysis.  Theory,  Aerodynamic  configurations, 
Load  distribution,  Model  tests.  Wind  tunnel 
models,  Conical  bodies.  Cylindrical  bodies. 
Guided  missile  noses.  Pressure. 

A  rfvlew  of  the  results  obtained  in  preliminary 
work  fonducted  by  the  Naval  Ordnance  Test  Station 
to  develop  procedures  for  the  calculation  of 
pressures  on  practical  body  shapes  using  current- 
ly available  theories  and  computing  methods  is 
presented.   A  comparison  of  the  calculated  re- 
sults with  experimental  data  Is  made  to  check  the 
validity  of  the  procedures.    Author] 
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APPROXIMATE  ANALYTICAL  DESIGN  OF  A 

SUPERSONIC  SIDE  INLETS  AND  EXITS, 

by  Henry  W,  Woolard.   Aug  t^',  ':Zi> . 

I'     refs.   Rept.  no.  TG-^^"^ 
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DESCRIPTORS;   •Supersonic  flow,  »C ompres s 1 b 1 e 
flow,  •Duct  inlets,  "Fluid  mechanics, 
•Gas  f 1 ow,  Des  i  gn . 

Simple  approximate  analytical  relations  are  given 
for  the  duct  contours  for  the  flow  of  an  invis- 
cid  compressible  gas  through  a  special  class  of 
plane  and  cylindrical  supersonic  side  inlets  and 
exits  for  which  the  internal  flow  is  isentropic 
or  nearly  isentropic.   The  ducts  treated  are 
formed  by  Joining  a  reverse  or  forward  I'randtl- 
Meyer  flow  region  to  a  radial  sink  or  source 
flow  by  means  of  a  transition  region.   For  this 
special  class  of  ducts,  a  greater  degree  of 
freedom  is  achieved  in  the  choice  of  certain 
duct  dimensions  than  is  possible  by  the  more 
obvious  method  of  selecting  a  pair  of  streamlines 
from  the  flow  in  a  wind-tunnel  nozzle  or  a 
contoured  rocket-exhaust  nozzle  designed  by  one 
of  the  many  methods  available  in  the  literature. 
In  the  case  of  cylindrical  ducts,  the  increased 
freedom  in  the  selection  of  some  of  the  duct 
dimensions  is  accomplished  at  a  sacrifice  in  the 
al  lowable  duct  height  as  a  consequence  of  an 
approximation  made  in  the  analysis.   (Author) 
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high  electrical  resistiritie 
The  possibility  of  using  an 
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is  explored  aad  the  results 
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DESCRIPTORS:   •Generatirs.  'Dlclfs.  'SerYo- 
aechaaiaaa,  Theraionic  fdission.  Thernal 
expansion.  Cathodes,  Anodes.  Hariun 

Dlfflcultiei  In  reailiing  i  » ••  r  y  saall  «iod>*- 
cathode  ipaelag.  due  to  uneven  thernal  expansion 
aad  aarping,  have  led  to  a  feasibility  study  of 
a  sabllatlag  anode  surface  that  au  t  oaa  1 1  c  a  i  1  y 
■aiatalat  the  proper  spacing  from  the  cathode. 
Bariaa  aaa  chosen  as  a  sublialng  aetal  since  it 
serves  alio  to  activate  the  cathode.   This  re- 
quired that  all  parti  of  the  vacuua  enclosur-' 
be  held  above  ^CQ  degrees  C.   Effects  of  bariun 
corrosion  at  high  teaperatures  aere  studied. 
Four  test  aodeli  aere  aade  and  tested.  Ky  holding 
the  teaperature  of  the  bariua  reservoir  constant 
and  varying  the  cathode  teaperature.  the  aaxirauiii 
of  the  Tay lor-Langau i r  ealsiion  S-curve  aas 
repeatedly  iratferaed.   Starting  aith  an  anode- 
cathode  apaclag  of  O.CO'^    Inch  and  a  heated  bari- 
ua reservoir,  the  ipacing  was  reduced  by  build-up 
of  bariaa  oa  the  anode.   A  aetalllc  connection 
bataeea  aaod*  aad  cathode  then  developed.   This 
aai  reaovad  by  rising  the  cathode  above  ' ,0 
dagreei  C  aad  the  aaode  above  5C0  degrees  C 
The  character  1  It  1 c  theraionic  c u r ren t- vo 1 t age 


curves  aere  then  seen  again,  but  aitn  currents  12 
tiaes  larger  than  those  obtainable  ■  1  t h  the 
original  spacing.   This  i)  roved  that  ;)ui!d-up  of 
bariua  had  reduced  the  a  n  0  de-c  a  t  h  o  dt-  »  p  *  1  1  n  g  . 
binc"-  the  icap'-raliire  distribution  in  the  anode 
■  IS  n  0  n-ii  p  I  I  lau  ■  .   suggesti-ins  art-  ™a'l>-  for  further 
studies  aitn  laprovej  inilr  d>-sijri.     Author) 
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HtAT    ANU    MASS    tXCHANGE     WITH    COOLINl,    OK    STHONGLY 

HEATED     S    KFACtS     HY     EVAPOKATION, 

ir.      bv     Joy     H       (.azley.        Nov     '..      '"p.      incl.      illus. 

lb     rt-fs  Meno        no        KM-.    .-"-PR 

(Contract     AI-     ...■,'_.•■'.    '        .     Pro)        KAND 

I'nclassified     report 

DEbCH  1  !'T!JK->  :        'i.a^     f'.oa,     -Kinetic     theory, 
•Ms     iliffj.iin,      'Theraal     conductivity.     Heat 
transfer.      Transport     properties.     Cooling. 
Sjrfar.'>,      [(ijn-l^ry      iavr.     Evaporation. 
I.  ijjiJs.       .^^''s,      r'l.ms.      Air.      #at''r,      ISSK, 
T  r  a  n  i  1  a  t  1  0  1  s  .      Theory. 

Criteria,     ejud'.ons      )f     heat     and    aass     transfer 
•Te      ledui-e],      .-i.h     taiie      into     account     the      inler- 
(■ffect     of     the     fioas     of     heat     and     steaa    across     the 
bojnJary      layer     and     the     effects     of    Stefan's     flow 
on     the     valjes     of     the     coefficients     of     iheraal     con- 
ductivity    and      :.ffiision.        The     teaperature     and 
lijuid     floK     rate,      letemined     by     the     aid     of     these 
impared     with     experiaenlal     and 


equations,      are 
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DESCRIPTORS:   "Supersonic  floa,  •  ij  a  s  floa, 
•Heat  transfer.  * S u pe r ae r od y n a« 1 c s .  Gases. 
Theory.  Kinetic  theory,  Matheaalical  analysis, 
Hydrodynaaics,  Boundary  layer,  Translations, 
USSR. 
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A  solution  for  the  problen  of  supersonic  flow  of 
a  rarefied  gas  along  a  asll  with  slip  is  ob- 
tained.  The  result  is  deduced  for  the  hydrody- 
naair  and  thernal  boundary  conditions  which 
correspond  to  the  problem.   ^Author, 
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Sperry  Gyroscope  Co.,  Great  Neck.  N.  Y. 
KLOK-KIeLu  PHOPEHTItS  AiiOlT  A  HtM  I  SPHERE-CONE 
RE-ENTRY  BODY  WITH  f^  .  "  DEGREES  SEMIVEHTEX  ANGLE. 
Oct  '•.   '"'p.   incl.   illus.  tables,  >•  refs. 

Kept,   no.  CA-..  .'■-   '" 

Contract  AK  ,'4 1 1)4^ ;  ».8  y 

BSD  TDK  ..--17)         Unclassified  report 

DESCRIPTORS:   "Re-entry  vehicles.  "Guided 
Bissile  noses.  Blunt  bodies.  Conical  bodies. 
Spheres.  Atmosphere  entry.  Shock  waves. 
Boundary  layer.  Velocity,  Pressure,  Tempera- 
ture, Density,  Enthalpy,  Electrons,  Gas  flow, 
Aerodynaaic  data.  Mathematical  analysis.  Com- 
pressible flow.  Viscosity,  Re-entry 
aerodynamics. 

Thermodynamic  and  electron  flow- field  properties 
are  computed  for  the  shock-layer  region  of  a 
blunted  cone  re-entry  body  with  an  •'."5  degree 
semivertex  angle.    Kive  re-entry  conditions  are 
considered,  these  being  at  altitudes  of  50,000, 

,  " '  ,     ,  -  V  ,  .   .  and  ^ •  . ,  "  c  feet. 
The  shock  layer  is  treated  in  two  parts:   a 
boundary  layer  and  an  inviscid  region.   The 
properties  presented  therein  are  velocity  mag- 
nitude, pressure,  temperature,  density,  enthalpy, 
weak-field  electron  c-o  I  I  i  s  i  o  n  frequency,  strong- 
field  electron  collisi-en  frequency,  and  electron 
density.   ^Author. 
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HYDROKOIL  KLITTEK  PHENOMENON  AND  AIRFOIL  FLUTTER 
THEORY  VOLIME  II.  CENTER  OF  GRAVITY  LOCATION, 
by  Charles  J.  Henry  ?nd  M.  Raihan  Ali.  July  t-, 
sip.  incl.   illus.  table,  ..  refs.    ,Hept.  no. 

Contract  NO  b  s-*-' ..500  ) 

I'nclassified  report 

DESCRIPTORS:   "Hydrofoils,  "Airfoils,  Hydro- 
dynamics, Aerodynamics,  Aerodynamic  configura- 
tions. Tests,  Theory,  Mathematical  analysis, 
Ei|uations,  Motion,  Elasticity,  Damping,  Test 
equipment.  Frequency,  Flutter. 
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OF  VISCOL'S  FLOW  BETWEEN  ROTATING 
THE  EFFECT  OF  A  TRANSVERSE 


Brown  V .    Div.  of  Applied  Mathematics,  Providence, 

R.  1. 

ON  THE  STABILITY 

CYLINDERS.   III. 

PRESSURE  GRADIENT, 

by  T.  H.  Hughes  and  W 

illus.  tables,  5  refs 

(Contract  Nonr-5fc207, 


.  H.  Reid.   Nov  62, 
( Tec  hnical  rept. 
Proj.  NR-062-179) 
Unclassified  report 


27p.  incl 
no.  50) 


DESCRIPTORS:   *Gas  flow,  Cylindrical  bodies, 
Pressure,  Stability,  Turbulent  flow,  Aerody- 
namics, Aerodynamic  data.  Functions,  Mathemati- 
cal analysis.  Equations,  Viscosity,  Rotating 
structures. 
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pressure  gradient  on 
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it  is  found  that  the 
has  two  minima  and 
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APPLICATION  OF  THE  FAST  CYCLOTRON  WAVE  OF  A 

MAGNETICALLY  FOCUSLD  ELECTRON  BEAM  TO  FREQUENCY 

MULTIPLICATION. 

Final  rept.,  June  6l-llay  62  on  Research  and 

Development  of  a  Fast  Cyclotron  Wave  Frequency 

Multiplier, 

by  Shizuo  Mizushina  and  Dean  T.  Davis.  Nov  62, 

■ilSp.  incl.  illus.  tables,  1?  refs. 

(Contract  AF  33(616)8391,  Proj.  1(7-4156) 
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DESCRIPTORS:   *Cyclotrons,  •Electron  beams. 
Frequency  multipliers.  Wave  characteristics. 
Harmonic  analysis.  Microwaves,  X-band, 
K-band,  Magnetic  field. 
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Division  10  -  FUELS  AND  CX)MBUSTION 


bj    I.  I.  lejrtr. 

3  r«f I .   ( leao. 
( C  01 1  rac  t  AF  4^; 


Dec  fc2,  l^p.  inel.   illui. 
■  0.  8II-3U3-PR 
cJ8  T  ,  Proj.  RAND 

Laclatsified  report 


OBSCtlPTOBS:   •&•!  flow.  •Hyperionic  flon, 
•Project ll«i,  •■•ke.  'Shock  ■■vet.  'Boundiry 
liytr,  •Pirtitl  differenti*!  equacioni,  Hicn 
■  uabor,  Prtsmre.  Oernity,  Differealiti  equ»- 
tloni,  OeflectioR. 

Tko  foraatioB  of  a  shock  by  a  steady  gai  ttreia 
coavergiag  tosard  an  axis  of  sy«iaetry  is  investi- 
gated.  Tk#  fioa  la  assuaed  to  be  a  conical  field 
■Ilk  vtrltx  at  the  point  Mhere  the  inner  boundary 
of  tk«  itraaa  first  roaches  the  axis  and  where 
the  shock  starts.   A  detailed  treataent  is  given 
for  tke  case  ahere  the  floa  doanstreaa  of  the 
shock  IS  unifora,  axial,  and  of  large  Mach  nuaLer 
■.  so  tkat  the  sealTertex  angle  Ta»  of  the  shock 
IS  saall.  bat  M  Tau  is  not.   It  is  also  assuaed 
that  the  shock  is  at  least  fairly  strong.   An 
additional  saall  paraaeter  then  appears,  and  a 
uBifora  firat-ordar  approx  laa t  1  on  aith  respect 
to  it  IS  derived.   Tke  streaalines  are  found  to 
be  aearly  straight  and  parallel,  but  the  gas  11 
foaad  to  suffer  a  precoapre s s i oa .  upstreaa  of  the 
shock,  such  that  the  ianer  boundary  of  the  invis- 
cid  gas  streaa  is  a  vacuua  Ime.   Siailarly, 
vacuua  Is  approached  asjrap  to  t  i  c  a  1  .y  oa  all  stre.*B- 
llaes  aitk  distaace  apstreaa  froa  the  shock.   It 
is  shoai  that  the  result  coaceraiag  the  occur- 
rence of  Tacuua  aust  be  expected  to  be  indepen- 
dent of  all  but  oae  a s s uapt 1  on-- t h a t  the  gas 
lapiage*  on  the  axis  at  a  non-zero  angle.   Ac- 
cordingly, tail-shock  foraation  la  t «o-d laen s 1  on  a  1 
aad  axialljr  syaaetrical  flows  aust  be  expected 
to  differ  la  sigalflcaat,  s t  1  1 1  - unkn own  aays. 
Author 
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Tkiokol  Chealcal  Corp.,  Elkton.  Hd . 

DEVKLOPiENT  OF  SOLID  ROCKET  PROPELLANT  SYSTEM 

CAPABLE  OF  WITHSTANDING  EXTENDED  STORAGE  IN 

SPACE  ENVIRONICNT. 

Quarterly  progress  rept.  ao.  2, 

by  R.  a.  Browaell,  J.  C.  Herges  and  others. 

12  Dec  62,  55p.  iacl.  lUus.  tables  ;Rept.  no 

El9i-62} 

.Coatraci  AF  C4{  61  1  )  8' 88  ,  ProJ.  }:">,} 

Unclassified  report 

DESCRIPTORS:   •Solid  rocket  propeUantj, 
Radiation  effects.  Aging,  Space  en » i r onaen t a : 
coadltioas,  Vacuua  apparatus,  Low  teaperitur-' 
research,  Polyaers,  Ureihanes.  Coabustion 
chaaber  liners.  Storage. 

Teatatl»e  results  of  the  data  Indicate  that  the 
polyurethaae- based  propellent.  TP-G-,^"2',  appears 
to  offer  the  best  space  storage  perforaance. 
Froa  the  staadpoiats  of  aelght  loss  and  physical 
property  change  (hardening'  under  vacuua  exposure 
this  propellaat  exhibits  the  ao s t  desirable 
qualities,  foUoaed  by  the  Mlnuteaan  and  Dyna 
Soar  propallaats,  TP-H-^C^'  and  TP-H-::;:.   These 
foraulatlons  also  show  an  ability  to  aithstand 
agiag  as  shoan  by  sol-gel  ratio  analysis  and 
aodulus  values.   Under  low  teaperature  TP-H-'^5^ 
exhibits  good  taasile  streagth  values.    Author 
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Aert>jet-t.  eneral  Nucleonics,  San 
HIDHAZISE  HKijtES.S  UtVtLUHMtST, 
InteriB  technics;  progress  rept.  1 
A  u  g  -  0  r  t  •  .  , 

by  K   H   Stanilcrfcr,  M   .!,  Snvdfr 
Uct  ■  ^  ,      .'..p.   incl.   illus.   tables, 
Rept.  no.     AS -7 50/ 
Contract  AK  3  1  (  600)  429<>6) 
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I  nc 


Haaon ,  Calif. 


and 


others, 
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assifled  rrport 


DESI  K  IPTUKS  :    'Hydrailnes,   'Liquid  rocket 
propellsnts.   Industrial  production.  Processing, 
Atoaic  energy  engineering,  Hoaogeneous  reac- 
tors, ^"lsslon  products,  Chealcal  reactions, 
fhi-aira:  analysis.  Electron  nlcroscopy.  Contaa- 
inition.   I n $ t ruae n t a t I o n ,  Hazards,  Coluriaetrlc 
anaivsis,  Aaisonia,  '<   raniua  coapounds.  Amines, 
Fluorescence,  Separation.  Particles,  Hadio- 
graphir  snilysis.  Poiarogrsphic  analysis,  Vis- 
rosity,   HaJioactlve  isotopes.  Production. 

This  report  discusses  fission  fragaent  distribu- 
tion studies,  colloidal  \'V  ^    preparation,   inprove- 
aenls  in     and  S.H..  analytical  techniques,   in-re- 
actor  .o'jp  JeNign  modifications,   fission  fragaent 
deposition  aeasurenents  for  a  variety  of  sources. 
correlation  of  experinental  heat  transfer  data, 
and  a  para ae trie  reactor  systeas  analysis.   Gas 
disengagement  develop nent  is  essentially  coaplete. 
Three  aethods  were  evolved  for  converting  aqueous 
10.   sols  to  colloidal  lU^'  dlspersible  in  liquid 
SH  '  .        In-reactor  loop  design  nas  aodlfled  to  in- 
corporate a  CO  apart  equipaent  cubicle  within  the 
HTK  biological  shield.    Polarographic  analysis 
showed  no  uraniun  contaalnation  in  liquid  saaples 
filtered  froa  LPTH  Irradiation  capsules.    Statis- 
tically reliable  hydrazine  1, -values  as  high  as 
Z.^     were  obtained  in  recent  LPTH  runs.    Author; 
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'v.   incl.   Illus.   tables,   ..   refs.    Hepl.   no. 

ARF  31 -^7-1  5, 

(Contract  NOw  M-Lf)  j-c; 

I '  n  c  1  a  s  s  I  f 1 e  d  report 

DESr  KI  PTOKS:    •  1.  1  f]  u  1  d  rocket  propellants, 
•Nitroglycerine.   Vaporization,  Shock  tubes. 
Test  aethods.  Photolysis,  Stability, 
Sensitivity,  Detonation. 
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20C  aicroseconds  after  receiving  the  output  froa 
a  xenoR-fUled  laap  excited  at  4000  joules.   For 
both  tests,  vaporlxatlon  is  concluded  to  be  the 
rate-controlling  step,  followed  by  a  fast  reactloi 
la  the  gas  phase.   (Author) 
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A  theoretical  and  experimental  investigation  of 
aixing  and  supersonic  coabustion  is  presented. 
A  review  of  the  problea  under  investigation  is 
given.   Then  an  analysis  of  inviscid  flow  fields 
with  a  finite  rate  cheaistry  for  a  hydrogen-air 
reaction  is  presented,  and  an  analysis  of  a 
turbulent  aixing  for  flows  with  large  density 
gradients  with  no  chealcal  reaction  is  presented. 
The  analysis  is  coapared  with  the  experiaental 
results.   Results  of  the  experiments  in  super- 
sonic coabustion  are  presented.   (Author) 
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The  activation  energy,  E.  frequency  factor.  A, 
and  specific  rate  constant,  k,  were  deterained 
for  the  exposed  surface,  subsurface,  and  internal 
regions  of  five  cast-composite  propellant  (ANP- 
2ci39  AF)  motors  thermally  aged  at  various  tem- 
peratures from  95 — 165  F  for  different  periods. 
The  E  values  of  the  exposed  surfaces  for  the  95 
and  130  F  aged  si^mples  are  essentially  identical 
;23  kcal/mole),  while  there  is  a  ^  kcal/mole  in- 
crease for  the  samples  aged  at  150  and  165  F. 
for  the  subsurface  regions,  0.005 — 0.010  inch 
below  the  exposed  surface,  and  for  the  internal 
region,  0.5  inch  below  the  exposed  surface,  the 
E  values  show  good  similarity — each  is  approxi- 
mately 25  kcal/mole.   The  study  shows  also  that 
E,  as  well  as  A,  vary  with  the  aging  history  of 
the  sample.   A  coaparison  of  all  E  values  and  a 
study  of  the  relationships  of  temperature  to  a 
rate  factor  indicate  that  for  the  thermally  aged 
propellant  grains,  the  primary  component  altered 
at  the  surface  is  the  binder,  whereas,  in  the 
interior,  it  is  the  oxidizer.   (Author) 
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The  probability  that  a  missile  will  destroy  its 
assigned  target  is  studied  based  on  estimations 
of  missile  reliability.    It  is  desirable  that 
each  target  upon  which  missiles  are  expended 
should  have  enough  missiles  allocated  to  it  so 
that  its  survival  probability  is  very  small. 
However,  we  wish  to  avoid  assigning  more  missiles 
than  necessary  to  a  given  target.   Nevertheless, 
a  given  amount  of  over-assignment  is  to  be 
preferred  to  the  same  amount  of  under-assign- 
nenl,  i.e.,  in  terms  of  a  non-negative  loss 
function,   the  loss  is  zero  when  the  target  does 
not  survive  and  positive  otherwise.    .Author, 
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UKSCKIPTOHS:   'lioppler  navigation,    Kadar 
navigation,  'Uoppler  radar.  I'ositiOn  finding. 
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ie ;  0  r  I  t  y  .  Landing 

K  r - q  J  e  n  c  y  modulation 
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nerators. 
Control     systems 
lite      vehicles. 


Investigations    were     continu-d     toward     the     advance- 
ment    of     the     state-of-the-art      of     doppler     naviga- 
tion    radar     techniques     to    meit     the     high     speed, 
high     altitude     requirements     of     an     aerO'-pace     ve- 
hicle.        Effort      continued     to     h-     concentrated     on 
ihe     developmenl.      fabrication,     and     laboratory 
I e sling     of     a     linear     FM  "generator     with     good     short- 
term     stabilil).         U-velopmenl      of     automatic     slope 
control      techniques     continued     with     special 
-inphasis     being     placed     on     determination     of     Co  re- 
pressed    spectral     shapes     as     a     function     of    modula- 
tion    slope     and     the     development     of     a     fly  able 
dut'i  malic     slope     control      loop     for     forthcoming 
flight     I -sis  Author, 
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by    S.     Fenster,     S.     Olicker, 

Oct     62  ,      ■    'p  .      1  n  r  1  .      I  1  1  u  s  . 
Rept.     no.     ("  A-.,,.: -1 1 -ia;c1  ; 
Contract      AF     0it(6«4)28) 
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,     (.real     Neck,     N.     Y. 
THREE    RE-ENTRY     VEHICLES, 
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tables.     . •     refs. 
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(  o  n  f  1  g  d  r  d  t  i  o 
missiii'     traieclorif 
r  h  -  r  m  0  d  y  n  H  r  .  t-  s  , 


Re-entry     vehicles.     Ablation, 
( .  e  o  m  e  t  r  y .     Velocity,     Guided 


Mathematical     analysis, 
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CO 
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t  h 


irmal   snd.ys-s  performed  on  ablation  cooled 
llistic  rr--niry  vehicles  of  three  different 
nfijjr.iliiins  dre  described    Stagnation  point 
al   f]j\  is  di^iermined,  as  a  function  of  time, 
midns  of  d  relationship  which  is  the  average 
four  -\pressions  based  upon  velocity  gradi- 
ts  r  o  r  r  I' s  po  nd  1  ng  to  Newtonian  flow.   Heat  flux 
siril.jlion,  on  I  he  remainder  of  the  spherical- 
niia!  portion,   is  calculated  from  the  stagna- 
on  point  hei^l  flux,  based  upon  vehicle  georae- 
y.  velocity,  and  trajectory  considerations, 
e  transient  thermal  response  of  the  ablative 
ating  is  determined  from  the  heat  flux-tirae 
ofile,  at  a  point,  by  numerical  solution  of 
e  one-dim ensional  time  dependent  conduction 
ualion.    An  adaptation  of  Dusinberres  relaxa- 
on  procedure  is  employed,  in  which  the  incre- 


GUIDED  MISSILES  -  Division  12 

ments  of  the  ablation  coating  are  assumed  to 
shrinic  in  successive  time  increments,  by  amounts 
corresponding  to  the  depths  of  material  ablated. 
V  A  ut  her  ) 


AD-. ^1  768 
,TISTA/SEB) 


Div.   12 
OTS  price  $t 


.  c3 


Flight  Sciences  Lab.,  Inc.,  Buffalo,  N.  Y. 

LINE-OF-SIGHT  TRACKING  OF  BALLOON  TYPE  SATELLITES 

IN  PERTURBED  CIRCULAR  ORBITS. 

Final  rept., 

by  S.  Samet.   Aug  b2,  51p.  incl.  illus.  22  refs, 

Contract  AF  30(602)  ^ 

^RADC  TDR  ^32-303) 


51p.  incl.  illus.  22 
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DESCRIPTORS:   "Satellite  vehicles,  •Balloons, 
Perturbation  theory.  Drag,  Solar  energy. 
Pressure,  Mathematical  analysis.  Space 
charges.  Ionization,  Algebra,  Tracking,  Equa- 
tions, Integral  equations,  Theory,  Optical 
tracking.  Motion,  Orbital  flight  paths. 
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Flight  Control  Lab.,  Aeronautical  Systems  Div., 

Wright-Patterson  Air  Force  Base,  Ohio. 

A  GENERAL  THEORY  AND  ANALYSIS  OF  THE  DYNAMIC 

STABILITY  OF  FLEXIBLE-BODIED  MISSILES. 

Final  rept.,  Dec  t-7-May  '1  on  Stability  and 

Control  Investigations, 

by  Robert  L.  Swaim.   Oct  t-^ ,     l^op.  incl.  illus. 

tables,  10  refs. 

(ProJ.  e2V-') 

(ASD  TDR  62-62-^)         Unclassified  report 

DESCRIPTORS:   "Booster  rockets,  "Guided 
missiles.  Equations,  Motion,  Automatic  pilots, 
Deformation,  Deflection,  Stability,  Differen- 
tial equations.  Mathematical  analysis.  Aero- 
dynamics, Moments,  Thrust,  Liquid  rocket  pro- 
pellants.  Control  systems.  Guided  missile 
trajectories.  Integral  transforms.  Theory, 
E  1  a  s  t  1  c  1  t  y  . 

A  detailed  and  general  derivation  of  the  linear 
equations  of  motion  for  flexible-bodied  missiles 
IS  presented.   In  addition  to  the  six  rigid 
body  equations,  modal  equations  are  derived  for 
an  arbitrary  number  of  elastic  degrees  of  freedom 
about  all  three  coordinate  axes.   By  incorporat- 
ing typical  automatic  control  system  servo  ele- 
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■••I  tquaiioni,  •  cloied-loop  bi 5  1 1  le-i m op i 1 o i 
irttea  11  foraed.   Tke  dyiaaic  response  of  this 
irjiea  IS  repreianted  by  ■  series  of  siauUia- 
tOMs.  liaetr,  »• r 1 • b 1 e- c oe f f 1 c 1 e n i .  ordinary 
■J  1  f  f  e  re  nt  1  a  1  eqaaiioas.   The  Jjrnaaic  stability 
of  llie  ijritea  can  be  deterainej  by  Bailing  any 
desired  auaber  of  point  stability  anaiysej  alonj 
tha  aisiile  trajectory.   By  aaiiag  poisl  analysi-t 
He  rariable  coefficieats  becoae  constant  co- 
afficieati  for  each  l 1 ae  lastant  or  point  along 
Ifce  trajectory,  and  the  differential  equations 
ara  thea  aaeaable  to  Laplace  tramfora  tech- 
aiquei.   The  coefficientt  of  the  resulting  sti- 
billty  daterainant  are  tabulated  in  general  foria 
.Author 
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I  U  laol  I  l.  ,  Crbaaa. 

ANALYSIS  Of    tlSSlLl    LAINCHERS. 

Fiaal  report  oa  Lauacker  Dyaaaics  Study, 

by  ■.  Stippas.  Sap  d2,    (p.   T.4A.II.  rapt,  no 

230) 

.Ceatract  OA  1 ' -07  0- i08-OKD-s < 

0'-OQ2; 


f  ,  Proj  .  ^  •  "■ 
Uaclasslfied  report 


OESCBIPTOBS:  •Guided  alssils  launchers.  Model 
taits,  Oyiaalca,  latheaailcal  aaalyals.  Vibra- 
tion, Abatractiag. 

Tkli  report  eoatalns  a  itateaant  of  the  require- 
aaats  of  tha  original  contract  on  launcher  d »- 
aaalci  aloag  with  the  abstracts  of  the  twenty- 
alght  teckaical  roports  Issued  and  a  list  show- 
lag  la  akiok  araai  of  the  contract  requlreaenti 
tka  Individual  reports  lie.    Author/ 
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TISTE, CBJ   OTS  price  $  -.' ? 


Aray  Chaalcal  Corpi,  \t 
■ODIFIED  TYPE 
SEBI-TBAILEB. 
Final  rept . 
Not  62.  I2:p. 

Contract  AT  3} 

SSD   TDR    62-17^; 
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B-2    KlICNr,    MTHrC    ACID    SKRVICING 


Inc  I  . 


1  1  1  us. 

■     -2    .     Proj .     i:^9) 

I  1'-  1  •  J  1 1  f  1  "d    r  'po  r  t 


DESCRIPTOBS:   "Tral  lers, 
•qalpaent.  Nitric  arid, 
propellanti,  Kuel  frurki 
aanuala,  Specifications, 
Maintenance,  Operation, 


•I. round  luppor'. 
'iiild  rocket 
1  n  s  '  r  u  c  t  t  o  n 
Handbooki, 
uided  alsitl*s. 


Tka  reaulta  are  preaenled  of  aodlfylng  a  itaidard 
■iCBEXE  3-212  iar»lclng  trailer.   The  objertlve 
aaa  ta  provide  a  ae 1 f-c 0 n t a  1 n ed  lervlclng 
trailer  capablo  of  produclTg  high  and  low  flow 
ratea  for  fnalng  nitric  ncid.   The  rejuMan! 
trailer  provided  a  aeant  of  s  ■  r  »  I .- 1  n  g  alssflet 
alth  a  highly  cerroalve,  itorahle  propelli--  aid 
aay  have  eatabliahed  design  ,•  r  1  ;  » r  1  1  for  slallir 
trailers.   (Author) 
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Arajr  Cheaieal  Corpa,  Aray  Cheaical  Center,  Kd. 

■ODIFIED  TTPE  A-lB  UDMH  AND  HYDRAZINE    VOLI  4y 

1    OPEBATION  AND  SERVICE  IN STRL CTIUNS . 

Final  rapt . 

Nov  62,  ^iip.  incl.  II  lui. 

'Coatraet  AF  33(616)60-20,  ProJ .  Sl'^ 

(SSD  TD«  62-176.  vol,  V    Inclasslfled  report 

DBSCtlPTOISl   •Trallars,  'Croand  support 
•qaipaant,  Hydrailnai,  Transportation,  Liquid 
rackat  prapaUants,  Fuel  irucka.  Maintenance 
eqaipaaat,  Spac i f Ic a t i on  a ,  Handbooks, 
laitructloN  aannals.  Guldad  alsilles. 


This  handbook  contains  the  general  operation 
•nd  ■•Intensnc'  Instructions  for  a  aodifled 
trailer  capable  of  transporting  IDMM  and  hydra- 
iln»  fu»ls  for  STTlcIng  alsslles.    vAuihor, 
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C  0  T  '  r  i  r  '.     Ah"  -  1  -      -      -  . 

^s  D    T[«     -  i-  ■    •-  ,     TO  1  .     . 


.._y    Ch»aical     Center,     Md. 
DMH     AM)    HYDHAZINK     SKRVICIN(; 
HRKAMXJWN. 


Proj  .     «1  '  i 
Inclasslfled    r 1 


port 


OKSCR  I  HI  !«■>  :    'Traliers,  •!.  round  support 
•lulpaen'.  Hydrazines,  Transportation, 
liquid  rork»!  prop»llints,  Fuel  trucks, 

■  •IntensT--  equlpaent,  -i  per  I  f  1  c  a  t  I  o  n  s  , 
Handbooks,   Instruction  aanutls.  Guided 

■  I  S  S  i  1  '  s  . 

This  hi-idbook  ■-on'iins  a  d»  tilled  parts  listing 
of  all  th»  -oaponen's  of  a  trail»r  aodifled 
to  transport  specific  aisslle  propellants. 
Particular  Informtloi  Is  supplied  pertaining  to 
asseabli»s  r»<)ulr»d,  supply  sources,  and  specific 
Instructions  pertaining  to  special  aanufictured 
or  difficult  to  acquire  parts.    .Author, 
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Aray    Cn-airil     Corps, 

MiiUI  I-  I  e  D    TYPF     A-  '  H    I 

TR  A  II. KH  .         H)[  1  MF     III 

Final     r • p • . 

Nov     '^,      "p.      Inrl.      lllus.      tables. 

Contract     AF    3  3  (  b1  b  )  60-20 ,     Hr.jj.     '' ' 
(SSD    TWJ    •.  i-"  "'^  .     vol  .     t' 
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Aray  Cheaical  Center,  Md. 
)MH  AND  HYDRVZINF  SFRVICINO 
'i*t-HHAI  1   INSTRI  CTIUNS. 


^) 


report 


DESCRIPTORS:    'Trailers,  'Lrourd  support 
"Tuipaent,  Hydrazln»s,  Transportation,  liquid 
rock»t   propellants,  Fu»l   trucks,  Malnr^nancf 
-^julpaent,  spec  I  f  1  c  1 1  I  OT  s  ,  Handbooks, 
Instruction  aanuuls,  i.ulded  aissiles. 

This  handbook  contnins  detailed  l"forB«tlon, 
Including  part  nuab»rs,  noae'iclature,  aat^rlal 
and  operating  specifications  plus  the  proper 
soquencing  for  r-placlng  parts,  for  a  aodifled 
trailer  capable  of  t  r  a  n  s  po-r  t  I  ng  1  DMH  and 
hydrazi-*  fu»ls  for  STvirlng  alsslles.     Author 
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CLOSIRES    FOR    HARDENED    PHOTEITIVfc    HANGARS, 

by    Fred    C.     F Inlays  on. 

Aug     b^,      ■''i"p.     Incl.     lllus.     ^'     refs. 

i^Con-ract     AF    29(601)2S5     ,     ProJ.      '     <\ 

(AFSWC    TDR    62--''')  I  n  c  1  a  s  s  1  f  1  e  ,]     rppor- 

DESCRIPTOHSi        •M.ingars,     Aerodynamic    conflgara- 
'lons,     Spoilers,     Air    bias'.     Nuclear    explosions, 
Pressure,     Shock       ubes.     Effectiveness,     Schlle- 
r^n     pho-ography,     Viilnerabill'y,     Hardening. 

Thi"     use     of    aerodynamic     spoilers     and    deep    debris 
pl'S     in     fron'     of     hardened    aircraft     shel'er    en- 
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trances  to  reduce  air  blast  loads  on  the  entrance 
atructure  Is  exaalned.   The  probleas  of  analyt- 
ically predicting  air  blast  loads  under  these 
conditions  are  dlscuised.   Probability  of  sur- 
vival for  ahelteri  designed  to  trlthstand  over- 
pressures reached  near  the  vicinity  of  the  cra- 
ter's edge  for  nuclear  Meapons  is  given.   Based 
on  Halts  prescribed  by  aaxlaua  probability  of 
aurvival  considerations,  the  possibility  of  re- 
producing nuclear  blast  conditions  in  the  shock 
tube  is  discussed.   An  extensive  shock  tube  test 
prograa,  which  evaluated  the  effectiveness  of  a 
nuaber  of  shapes  and  sizes  of  spolleri  over  a 
wide  range  of  shock  strengths,  is  described. 
The  results  of  these  tests  are  presented  in  a 
aanaer  which  provides  blast  load  data  for  the 
dynaaic  design  of  entrance  structures.   Eap'hasis 
ii  given  to  the  alleviation  of  blast  loads  on 
the  vertical  cloture  for  an  earth-covered  arch 
or  cylinder  shelter.   This  type  of  entrance  had 
beea  akoan  to  be  the  aoat  practical  for  aircraft 
akelter  la  an  earlier  phase  of  the  project. 
(Aat  hor ) 

AD-2P1  bPS       Div.   13,  31 
(TISTM/EJH)  OTS  price  |7.b0 

Naval  Civil  Engineering  Lab..  Port  Hueneae. 

Calif. 

POINT    BARROV   TRIALS    -    FY    I9b0;    FREE    FLOODED    AND 

ICE-AGGREGATE-FILL. 

Final    rept . . 

by  J.  E.  Dyklns,  N.  S.  Stehl.  and  K.  0.  Gray. 

23  Nov  b2.  74p.  incl.  lllus.  tables  'Technical 

rept .  no.  R-21 8 ) 

(ProJ.  Y-F01  5-11 -012'^ 

I' nc  1  a  t  s  i  f  i  ed  report 

DESCRIPTORS:   Mce,  Structures,  Sheets, 
Thickness,  Sea  s»at»r.  Denaity,  Teaperature, 
Tensile  properties.  Deterioration,  Cllaatie 
factors,  Arctic  regions.  i 

During  the  winter  of  1959-60,  trialf  were 
conducted  at  Point  Barrow,  Alaska  to  farther 
develop  techniques  for  increasing  the  bearing 
itrength  of  ice  sheets  by  increasing  their  thick- 
ness and  to  observe  the  behavior  of  the  ice  typei 
during  the  rising  teaperaturea  of  an  arctic 
spring.   For  coaparison,  one  confined  flooded 
test  plot  was  conttracted  concurrently  with  the 
free  flooded  plot  and  one  was  constructed 
concurrently  with  the  ice-aggregate  plota. 
Teaperatare,  salinity,  density  and  itrength  of 
the  various  types  of  constructed  lea  Ice  and  the 
natural  sea  ice  were  coapared.   Free  flooding  was 
the  siaplast  construction  technique.   Both  types 
of  aggregate  used  in  the  dry-fill  aethad  (frac- 
tured young  sea  Ice  and  chipped  natural  sea  Ice) 
proved  difficult  to  handle  and  auc h  of  the 
equipaent  was  toe  large  for  the  laall  plots. 
Plac-aent  of  the  aggregate  fill  inflaeaced  the 
toaperature  of  the  underlying  natural  Ice  less 
than  did  the  flood  construction.   Appraxiaa t ely 
one  week  after  coapletion  ef  construction  the 
average  ice  teaperaturea  of  all  ploti  were  within 
a  few  degr-et  of  each  other.   Of  the  7  ice- 
aggregate-fill  plota.  A  had  lower  strength  valuea 
than  the  flooded  ice,  and  3  had  higher  values. 
During  the  thaw  period,  the  aggregate-fill  Ice 
deteriorated  fatter  than  the  free  flooded  or  the 
confined  flooded  Ice.   (Author) 
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(TISTB/BRW)    OTS    price    $2.00 
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Little,  Arthar  D.,  lac,  Caabridge,  Haas. 
DEVELOPMENT  OF  PTROLTTIC  BEFBACIOBY  MATERIALS 


FOR  SOLID-FDEL  ROCKET  MOTOR  APPLICATIONS. 

Aaayal  techalcal  lunaary  rept.  (Final) 

30  June  61-30  June  62, 

by  Ronald  Francis.   10  July  62,  76p.  lacl.  lllus, 

tables,  20  refs. 

(Contract  OA  19-020-0RD-5^90,  ProJ.  5B93-32-004) 

(WAL  TR  766.41/2-3)     Unclassified  report 

DESCRIPTORS!   •Graphite,  •Refractory  Mater- 
ials, •  Roclcet  aotor  aoixles,  Refractory 
coatings,  Alloys,  Synthesis,  Vapor  platlag, 
Pyrolysls,  Methanes,  Benienes,  Boron  alloys, 
Silicon  alloys,  Zlrconlusi  alloys.  Nitrides, 
Boron  coapouads,  Mlcrostructure,  Theraal 
Insulation,  Preparation,  Materials. 
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Ing  tec 

pyrolyt 

ter ised 

approac 

crystal 

tare  an 

■ental 

■etal  ■ 

tlons  t 

crystal 

alaost 

graphlt 

evldenc 

opaent 

tare  (1 

are  als 


were  aade  to  investigate  the  preparatioa 
luation  of  pyrolytlc  graphite  alloys  for 
uel  rocket  aotor  structural  applications 
ed   by  siaultaneous  high  teaperature  vapor 
ion  of  suitable  refractory  aetal  and  car- 
rces  in  reducing  ataospheres.   The  derel- 
of  a  anaber  of  experiaeatal  approaches  and 

desigas  for  aaterial  preparation  is  des- 

olth  both  Induction  and  resistance  heat-, 
hniques  being  eaployed.   Deposition  of 
Ic  graphite  as  a  aodel  systea  is  charac- 
.  aad  variation  of  its  crystal  stractare, 
h  of  lattice  values  paraaeters  to  single 

valaes  with  increased  depositloa  teapera- 
d  heat  treataeat  is  observed.   Aa  experi- 
approach  undertakea  to  derelop  refractory 
Hoys  of  nnaerotts  systeas  la  coacentra- 
o  1$  is  described.   Lattice  spaclngs, 
lite  slies,  density,  aad  alcrostracture 
iadlstlagaishable  froa  analloyed  pyrolytlc 
e  prepared  nnder  equivalent  coadltioas  aad 
e  of  carbide  foraatioa  are  foand.   OoTel- 
of  aaalytical  techniques  aad  low  teapera- 
550  F)  exidatioa  la  laboratory  ataospheres 
0  discussed.   (Author) 


AD-291  413      Div.   U,  25 
(TISTM/BRW)  OTS  price  |3.60 

New  York  State  Coll.  of  Ceraaics,  Alfred  D. 

ELASTIC  PROPERTIES  OF  SINGLE  CRYSTAL  MAGNESIA, 

by  N.  B.  Crandall,  Richard  Petticrew,  aad  0.  H. 

Chung.   1  Not  62,  21p.  incl.  lllus.  tables. 

29  refs.  (Rept.  no.  4) 

(Grant  DA-ORD-31-1 24-60-G58) 

(AROD  rept.  no.  2891 U)     Unclassified  report 

DESCRIPTORS:   •Single  cr>stals,  •Magnesiua 
coapounds,  •Oxides,  Elasticity,  Measureaent, 
Physical  properties.  Shear  stresses.  Tensile 
properties,  Deforaatlon,  High  teaperature  re- 
search, Low  teaperature  research,  Mechanical 
properties. 

The  elastic  aodull  in  shear  and  in  tension  of 
single  crvjtal  MgO  were  aeasured  on  three 
orientations  using  a  Forester-Type  apparatas. 
Usiag  elastic  constaats  and  coefficients  which 
were  calculated  froa  those  data,  valaes  for 
sound  velocity,  Debya  teaperature,  coapressi- 
billty  and  Voigt-Reuss-Hi 11  intercepts  were  also 
calculated.   Good  agreeaent  was  found  betweaa 
the  aeasured  polyerystalline  elastic  aodali 
daterained  in  tha  first  report  and  tha  Veigt- 
Reuss-HlU  values  calculated  froa  those  siagla 
crystal  data.   (Author) 


AD-291  459     Div.   U,  25 
(TISTM/BRI)  OTS  price  |3.60 

Laboratery  for  lasalation  Research,  Mass.  Inst. 

of  Tack.,  Caabrldga. 

ELECTRIC  AND  lAGNKTIC  PROPERTIES  OF  V203  AND 

RELATED  SESQDIOXIDES, 
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br  Arcki*  J.  lac  Mlllaa.   Oct  o2.  32p.  incl. 
Illai.  tabltt,  2i  rafs.  .Tachaical  rept.  no.  '72) 
(Ceatracti  AF  19\b04)5482  and  ^oa  r- •  8-,' '  :  ,  Proj. 
NR  :  18-801 j 

Unclisilfied  report 

DESCRIPTORS:   *VaaadiuB  coapounds.  Seaicon- 
ductari,  Elactrical  properties,  Magnetic  prop- 
artlei.  Pkata  traatltloni.  Transition  teapera- 
ture,  0x1  del. 
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Foreit  Products  Lab.,  Madison,  ais. 
EFFECT  OF  ELEVATED  TEHPERATLKES  UN  STRENGTH 
PBOPERTIES  OF  REINFORCED  PLASTIC  LAMINATES. 
Final  report  on  Materials  Application, 
by  Kaaaeth  H.  Boiler.   Uc l 
table.  7  refi. 
Coatract  AF  33  b1b)t1-0c 
: ASO  TOR  62-629, 
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OESCRIPTORSt   ■Plastics,  *Liainalei,  Hein- 
forciag  ■aterlalt,  High  teaperiiure  research 
Teailie  properties.  Shear  stresses.  Glass 
textllei,  Aabettoi  fiber,  Silicone  resins, 
Pkeaolic  reaiai,  Epoxy  resins,  Mechanical 
pr epert  ies. 
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Ar«y  tlectronics  K'- search  and  Developaent  Lab., 

for'  Mnnaou'h,  N.  J. 

SORPTION  OK  WATER  IN  POLYMERIC  MATERIALS, 

by  Robert  G.  Laur'nan  and  Marvin  N.  S'ein. 
Nov  '.,  r  p.  inrl.  illus.  "  refs.  vAELROL 
Technical   rep-,   no.  .  ^'  '  "^ 

Inclasslfied  report 

DtSCRl  PTOKSi  "Polyaers,  'Absorption,  Warer. 
Nv'.  on,  Tenper.i'ure,  Bonding,  Vacuua  syst  eas, 
Die;»c'rlc  properties. 


Tie  ,n 
are  na 
absorb 
c  on ' e  n 
■ne  a  s  u  r 
room  • 
1  "  1  '  in 
of  lbs 
and  re 
c  a  '  ed 
in  'he 
n  aiB""  ;  V 
ft  ¥  w*  s 
'ion  c 
t  h  »  r  in  1 
1  a  •.  •  -  r 
T  h  ■■  r  1 
an  0  r  p  h 
IB  ••  n  '  0 
r  -  !  J  '.  • 
')ue  n  c  e 
chain 


e  ;  e  c  ' 
ritedl 
ed  Ml 
'.     of 
e  d  as 

e«pe  r 
g  0  ve 

0  rp '  1 
s  1  du^- 
•  ha' 

$  0  rp 
,  '  ^>- 
k  1  V  b 
h  a  r  1  <■ 

1  '  hr 

'  *  P** 
'  "  of 

OU  J   f 

f  que 
s  ne  r 

s  of 

b  0  n  (1  1 


r  pr 
af  fe 
i  n  ' 
;  on 

fun 
u  r  >•  , 
a  w  1 

!»•■  a 
n  a  1  y 
0  d  i 
on  0 

0  rm  a 
ded 

r  1  ze 
hold 
f  ab 
bs  0  r 
r  '  1  0 
hed 

1  n  '  •■ 
e  n  a 

of 


op  e  r  ' 
c  t  e  d 
he   S! 

'  '  ,   "» 

c  •  1  on 

V  a  c  u 

d  ••  r  a 

5  J  r  e  m 

SIS. 
f  f  e  r  e 
f  wa  ' 

;  '  y  p 
« ;i  t  e  r 
d  by 
Ma  s 

s  0  r  p  t 
p  •  i  on 
n  was 
and  u 
r  p  r  e  ! 
!  u  r  e 
these 


i  es 

by  h 
ru  c  t 
y  1  on 

of 
ua  h 
n  ge 
en's 

Thf 
n'  p 
>"  r  b 
-  ab 

and 
5  '  r  o 
obs  e 
1  on 

a  s 

d  e  t 
n  que 
e  d  a 
of  I 

p  0  1 


of  long 
y  d  r  oge  n 

ure.   T 

'-  '     .     » 

vacuua 
e  a  '  1  n  g 
of  teap 
.  q  u  e  n  c 
S  e  stud 
r  oce  s  s  e 
y  these 
orp  t  I  0 
the  ao 
n  g 1 T  bo 
rved  be 
d  e  c  r  e  a  s 
a  f un  c ! 
e  ra  i  n  e  d 
n  c  h  e  d  s 
S  ne  c  e  s 
he  s  t  ru 
yae  r i . 


chain 

bon  d  i  n 
he  aoi  s 
n  d  My  1  a 
de  s  i  e  c  t 
and  n  on 
e  r  a  t  u  r  e 
h  i  n  g  p  r 
I  e  s  hay 
s  are  i 

p  0 1 yae 
n  char* 
1  ec  u 1  a  r 
nd  e  d  wa 
y  on  d  wh 
e  s  r api 
ion  of 

by  the 
aap  Ies. 
s  a  r  y  c  0 
c  t  u  re  a 

(  A  u  t  h  o 


p  o 1 yae  rs 

g  solutes 
t  u  re 
r  was 
t  i  on  a  ! 
-vacuua 
s .  rate 
oce  s  s  e  s  , 
e  i  n  d  i  - 
n  TO  1 ved 
rs  , 
c  t  e  r 1  zed 

a  bs  orp- 
'  e  r  .   A 
ich  the 
dl  y  . 
t  he 

■  ea  s  u  re- 
The 
n  I  e- 

nd  inter- 
r] 


AD-.  '" 
T  ;s^Tfc. 


I'  AU 


Div. 
;  T  5  p  r  1 


$ 


26 

,60 


Nirnco  Industries,   Inc.,  San  Ulego,  Calif. 

PuTENTIAl.  UK  FILAMENT  WOIND  COMPOSITES. 

Monthly  progress  rept.  no.  '■',  "-^   Nov  t2  , 

by  L).  Stevens  and  W.  H.  Otto.   Nov  '2,  'Jp.  incl, 

l.iui.   tallies. 

Contract  NOw  •  "  -  ',.  '-c 

Incltsslfied  report 

Ut.'^l  K  I  PT(JKb  :   •Fllaaent  wound  construction, 
•f.lass  textiles,  "Synthettc  fibers,  •Reinforc- 
ing naterlils,  ■Manufacturing  aethods.  Resins, 
'.iai>$,  Klbers,  Coatings,  Nylon,  Load  distribu- 
tion, Stresses,  Fatigue   Mechanics,  Tensile 
properties,  iaalnates,  Microphotography,  Photo- 
elasticity,  Test  methods,  Experlaental  data. 
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Naval     Radio  logical     Defense    Lab.,     San    Krancisco, 
Calif. 

AN     IMPHdVED    ZINC     BHOMIDL    SHIELDING    WINDOW, 
by    W.     B      L.ine    ,ind    M.     J.     Nuckolls.     ;    Oct     62, 
"■p.     incl.     illus.      i^Rept  .     no.     N  RDL-T  H- S  •.. " 

InclassifiPd     report 

DhSCRI PTOKS:  'Transparent  panels,  'Shielding, 
'Zinc  compounds,  Design,  Hadioac'ivitv,  Steel, 
(  nrrosinn,     Bromides. 

An     improved     zinc     b r om i ri e- f i 1 1 ed     shielding    window 
for     ho'     cell     use    was     designed,     constructed,     and 
performance-tested.        Bare     steel     surfaces     under 
an     argon     a'raosphere     satisfactorily    contained     zinc 
bromide     solution.        No    corrosion     or    deterioration 
of    optical     properties     appear     in     a    window    which 
was     installed     in    May     ""'.       This     system    is     an 
imprnverai'nt      over     'he     previously     used     painted     sur- 
faces    in     an     air    atnosphere.        ^Author, 
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horesl  I'ro  ducts  Lab.,  Madison,  Wis. 

hKKtCTS  Oh'    WEATHERING  ON  THE  MECHANICAL  PROPER- 

Tlti)  OK  KUIR  REINKOKCEU  PLASTIC  LAMINATES 

Kt-port  on  Non-Metallic  and  Composite  Material. s, 

by  Kenneth  t   Kimball,  t)  c  t  ■  .  .   ■  ..  p .   incl.   illus. 

table-, 

Contracls  AK  33(fcU)58-:  and  AK  33(616)61-06, 
t'roj.   -340) 

»AUC  TR  ';5-3l9.  suppl  .  ..'' 

iTClassified  report 

UtStRlPTOKS:   'Laminates,  'Plastics,  Rein- 
forcing materials,  Ue formation.  Elasticity, 
Klorida,  Glass  textiles.  Laminated  glass, 
Asb'stos  fiber.  Phenolic  resins.  Control, 
Panama,  Mechanical  properties.  Tensile  proper- 
ties, Hardni'ss,   Rupture,  Exposure.   i 
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Korest  Products  Lab.,  Madison,  Wis. 

REblbTANCE  OK  ADH tS  I V E-BUNDED  METAL 

TO  ENVIRONMENTAL  EXPOSURE. 

Report  on  Materials  Application, 

by  a.  Z.  Ulson,  H.  W.  Eickner,  and  K. 

(.let  '.',  }2p .     incl.   illus.  tables. 

(ontract  AK  <  ^  '  1  f  -1-  '  ,  Proj.  '-381) 
.  »AUC  TH  -■-"r^,     pt.  .;    Inclassified 
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DESCRIPTORS:   •Metals,  •Adhesives.  Deforaa- 
tion,  Alloys,  Aluainum  alloys,  Stainless  steel 
Stresses,  Bonded  joints.  Exposure,  Filas, 
Florida,  Shear  stresses,  Processing,  Elastic- 
ity, Bonding. 
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General  Electric  Co.,  Evendale,  Ohio. 

HIGH  STRENGTH  GLASS  FIBERS  DEVELOPMENT  PROGRAM. 

Hinonthly  progress  rept.  no.  3, 

by  D.  L.Hollinger  and  H.  T.  Plant.  20  Nov  fe2, 

"  p .  U  refs. 

•  Contract  NOw  »-."-Gbii-e) 

Unclassified  report 

DESCRIPTORS:   "Glass  textiles,  'Filament- 
wound  construction,  'Fibers,  Literature, 
Mechanical  properties,  Tensile  properties. 
Failure  (Mechanics),  Surface  properties, 
Processing,  Ring.s,  Reinforcing  materials. 

Contents: 

Status  of  information  relative  to  coraraercial 
fiberglass 

Intrinsic  strength  of  the.  glass  fiber 
Degree  of  surface  damage  existing  in  the  fibers 

after  processing  into  the  filament  wound 

structure 
Failure  mechanisms  in  a  filament  wound 

structure 
Need  for  understanding  in  two  distinct  problem 

areas 
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Rock  Island  Arsenal  Lab.,  111. 

HIGH  STRENGTH  CELLULOSIC  MATERIALS 

INTERNAL  PpLYMER I ZATI ON , 

by  L.  W.  Lynch.   ^.  Oct  o^,  ..  5  p .  incl. 

tables,  •-/  refs.   ^Hept.  no.  c.;-j<8'-'; 

^Proj  .  5-'J-.-^-OC7) 

Unclassified  report 

DESCRIPTORS:   'Paper,  « Acr y 1  on 1 1 r i le s , 
•Polymerization,  Fung u sproo f i ng ,  Preparation, 
Cellulose,  Acrylic  resins.  Methyl  radicals. 
Tensile  properties.  Polymers,  Catalysis, 
Sulfates,  Filler  papers.  Physical  properties. 
Materials,  Test  methods. 

The  internal  po lyraer i zat i on  of  two  aonomers, 
acr y Ion i tri le  and  aethyl  ae t hac ry 1  at e ,  in  three 
different  types  of  paper  was  accoBplished  using 
the  free  radical-catalysis  Bechanism.   Modified 
paper  products  containing  5  to  35)^  of  polyaer 
were  prepared.   The  tensile  properties  ^both 
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Synthetic  Mica  Co.,  West  Caldwell,  N   J 
ULTRA  HIGH  TEMPE  RAT  I.HE  UlElEtTHK  tMHEUUIM. 
MATERIALS. 

Final  rept.  .  23  July-0"  Uc  l  -  .  , 
by  S   Rodney.   2"  Oct  '.,   '-p.   inc:.  t  a  t.  .  -  >  . 
Contract  NObi-3t2'J,  Pro^.    '-  ..-  ' 

I  nc  I  »  s  s  1  f  1  eil  r  !•  ;■  u  r  ! 

DESCRIPTORS:        'Dielectrics,     •tnjeJdinj     sjf- 
itances,    •£ nc ap i u 1  a t  i  o n ,     'Ceraaic    coatinjs, 
Glass     seals,     Glass,     Manufacturing    ne'.  h(j<js. 
Electronic    equipaent,     tl  i  gh     teaperalure     re- 
search.   Thickness,     Absorption,     hater,     Jie.cc- 
Iric     properties,     Resistance,     Kesisturi,     ;>'->ti. 
Electrical    properties. 

A    de V 1 t r 1 f 1 ab 1 e    glass    was    developed    wh.ch     is 
coapletely    coapatible    as     a    coaling     fur     '  "  •■       v     A 
potting    coapound.        (Juasi-coaponents        lis'> 
coated     by     using    the    fluidized    bej    proc-is    wt'- 
evaluated     for    water    absorption     ani    nig"     i  ^x  ^'-  r  i- 
ture    electrical     properties.        A    protuly^.-     r--- 
sistor     was    developed    which     reilaln^■,l     Ijnct.una. 
after    exposure     to     teaperatures     siijni.y     in     ex- 
cess    of     >■  C.  Author 
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Naugatuck    Cheaical     Uiv.,        nil<"1     >!atf-s     -(jft^r 

Co.,    Oo  n  n  . 

SYNTHESIS    OK    REClLATtU    bTHUTiHt    i- i'.  U' ■•-ts\  .  - 

ETHER-S ILOXANE     ELASTOMEKS 

Quarterly    progress     rept.     no.     5,      1     Jj./- 

' "     Sep    »  2. 

by     Robert    Bacfarlane.     Jr.       30    Sep    62,     15p.     incl 

tables. 

Contract    UA     '   -     :    -OKD-5507) 

Lnc!assifi'<1     report 

DESt:RlPTORS:         •ElastoB^r,,      •■>i..cin-», 
•Silicone     resins,     •Ethers,     Hheny.     r^lira.s, 
Polyaers,    Copolynerization.     Phenjls. 
Synthesis. 
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■o.ecuiar     weight.        In    contrast     to    earlier 
results,     difficulties     have     been    encountered     in 

pffpcting     cross-linning     with     peroxides. 
Author 
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The  feasibility  of  foraing  aluaina  whiskers  of 
strengths  approaching  that  of  atoaic  cohesion 
has  been  explored.   Soae  considerations  regarding 
the  selection  of  aluainua  oxide  as  a  candidate 
structural  aaterial  for  whisker  production  arc 
presented.   Aluainua  oxide  whiskers  possessing 
elastic  aoduli  and  transverse  rupture  strengths 
greater  than  those  of  bulk  aluaina  have  been 
foraed  by  a  vaporization-condensation  process  at 
tPisperatures  above  V  C  C.   Typical  values  for 
alumina  whisker  elastic  aoduli  range  froa  b8  to 

million  psi;  and  transverse  rupture  strengths 
average  ^.UOO.OUO  psi.    ^Author; 
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This  report  involves  a  project  directed  toward 
iaproving  e lept r o st at i c  theraopl a st i c  photog- 
raphy.  The  preferred  approach  has  been  to  coa- 
bine  charge  transfer  through  a  thin  f i la  of  in- 
sulating liquid  with  developaent  of  the  electro- 
static iaage  by  frost-type  deforaation.   Effort 
has  also  been  expended  on  foraulation  and  evalua- 
tion of  panchroaatic  photoreceptors  based  on  aul- 
tilayer  structures.   Charge  transfer  through  • 
thin  layer  of  liquid  was  selected  for  this  study 
rather  than  transfer  of  the  electrostatic  iaage 
by  air  breakdown  because  experience  indicated  it 
would  overcoae  probleas  of  high  voltage  threshold, 
critical  gap  spacing  and  nonuni f oral ty  of  trans- 
fer associated  with  air  breakdown.   Frost  develop- 
aent of  the  transferred  electrostatic  iaage  was 
preferred  because  it  provides  a  thermoplastic  im- 
aging aethod  capable  of  continuous  tone  response 
in  the  absence  of  any  optical  or  physical  screen- 
ing of  the  iaage.   Heat-softening  a  thin  thermo- 
plastic fila  bearing  the  electrostatic  pattern 
gives  a  1 ight- scat ter ing  deformatio*  image  of 
high  resolution  continuous-tone  quality.   (Author) 
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Six  mostly  unsolved  problems  in  individual  and 
group  survival  are  discussed.   These  are  of  the 
following  general  descriptions:   At  time  t  an 
individual,  belonging  to  a  group,  has  resources 
x  t     These  are  used  up  in  a  specified  way,  but 
at  times  t  i;,  t (2), ...opportunities  arise.   The 
individual  makes  a  decision  at  each  time  and  his 
resources  are  then  changed,  hopefully,  Increased 
in  a  random  manner  which  depends  on  the  decision. 
Thus  at  each  opportunity  the  individual  is 
thought  of  as  playing  a  game,  either  with 
nature  or  with  other  members  of  the  group. 
The  outcome  of  the  game  for  each  individual 
is  his  change  in  resources.   The  individual 
is  assumed  to  be  interested  in  survival  in 
the  sense  that  x(t}  be  positive.   In  particular, 
starting  with  a  large  time  X(0)  =  X,  he  is 
interested  in  the  probability  of  surviving  for 
a  large  time  t.   The  following  cases  are  con- 
sidered:  '1)  where  the  opportunities  are 
fixed;  (2)  where  the  opportunities  are  random; 
{3   where  2  individuals  are  deriving  resources 
from  the  environment;  (^)  a  leadership  problem; 
,•   a  spend-t hr i f t ' s  problem;  and  {t)     surviving 
as  long  as  possible. 
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blood  cells.   The  blood  cells  within  a  given 
saaple  appear  to  have  a  slight  spread  of  aagnetic 
susceptibility  about  an  average  value  which 
corresponds  well  with  a  aacroscoplc  aeasureaent 
on  aany  cells.   Noraal  and  spherated  blood  cells 
have  been  studied  at  different  oxygen  saturation 
conditions  by  both  single  particle  and  aacro- 
scoplc technifjues.   New  experiaental  techniques 
for  measuring  Bagnetic  properties  of  particles 
saaller  that  '  aicrons  have  been  explored. 
Author; 


'  T  I  s  T  H  S  \  T 


ni  v.   1- 

OTS  price  $1 . 60 


111 


Kelo  I  .  School  of  Medicine,  Tokyo   Japan 
TRUTHKNT  OK  TOXOPLASMOSIS. 

Kept.   no.   ■    K  i  n  a  r  ,   1  •  Oct  *  1  -  ''  <;  Oct  t  2  , 

;»  HIsakirhl  H  a  t  s  u  b  ay  a  s  h  1  .    1.,  Oct  ' 

inrl.   illus.   latiles,  11   refs. 

Cofitract  DA   .2- " -^-kkC  -  .^  "  ,^  " 

In  classified  report 

HKSCR I PToKS :   *Toxopl asaos 1 s,  'C h eao t h er apeu t i r 
agents,  PyrlBidlnes,  Japan,  (,  uanldlnes, 
Triazlnes,  Sulfones.  Therapy. 


Sr 
■  e 
■^  e 

we 
de 

de 

dr 
of 
po 
fo 
fo 
of 
po 
da 
No 
!  r 
wa 
II  i 
'  r 
•  h 

de 

fo 

S  e 


V  a 


TI  I 
de 


e  n  l  n 
car 

drug 
•   r 

vat  1 

V  a  t  i 
s  . 

H      51 

ds    t 

five 

t  h» 

u- 

d    aa 

bet 

of 
z  i  n  e 
pr  0  V 

T 
t  "d 

of 
va  t  i 

and 
»d  t 
me  t  h 
1      pe 

0  '1  e 

t  r  •• 

V  a  I  i 

1  t  s 

-  di  f 
s     of 


t  he 

am 

t 

a 
t  h 


•y  1 
1  um 


S      0  f      V 

u  t  wit 
t  oxop 1 
dine  d 
'  trla 

aaidi 
noc  u  1  a 
ere  us 
es  t  ed 
sue  r  e  $ 
1  a  t  ion 
h  c  0  mp 
u  a  t  ed 
he  tea 
rival i 
i  n  e  an 
be  BO  r 
rage  f 
y r  i  Be  t 
n  t  ro  1 
-N  i  t ro 
r 0-^ ■ - 

I  1  t  t  1 
regard 

..-N  i  t 

St    e  f  f 

1  I  h  or 
"  cons 

expec 

1  f  0  n  e 
I  0  xo  p 


arl 
h  t 
a  SB 

erl 
xin 
n  e 
t  ed 
ed 

Wer 

slv 

0  u  n 
by 

t  a 
ve  $ 

d  s 

e  e 
u  r  v 
haa 
g  ro 

-i- 
ac  " 

e   tl 

i  ng 
ro- 
ne t 

al 
Id" 

t  ed 

mlg 

1  as 


ou  s 
he  p 
o  s  1  s 
vat  i 
e  de 
der  i 
wi  t 
for 

e   gl 

"ly. 

The 
d. 
di  f  f 
nd  t 

of 
u  1  fa 

f  fee 

i  vnl 
ine 
ups  . 
-for 
t  o  am 
ore 

pro 
^'  -  f 

i  V  e  , 

adm  i 
red 

t  h  a 
hi  h 
mo  s  i 


kinds  0 
u  r po  se 

Coap 
ves.  U 

r 1 va  t  1  V 
vat  Ives 

h  1 :  . 

the  t  es 
v  e  n  i  n  t 

St  art  1 
dose  wa 
The  eff 
e  r  e  n  C  e 
he  c  o  n  t 
py r  i  ai  d 
-dru  g  s 
t  1  ve  t  h 

period 

was  tw  i 

A  mo  ng 

■  y  1  am  i  n 

i  no- d  i  p 

effect  i 

1  o  n  g  a  t  i 
0  rmy ! am 

i.e.. 
n  i  s  t  r  a  t 
to  be  c 
t  i-N  i  t 

■•      p  f  f  ec 
s.     Au 


f  C  OBpOU 

of  ob  t  a  i 

ou  ndi  t  e 

gu  an  1 d  i 

es,   12   S 

and  A  s 
Toxop 
ts.  The 
r aper  i  t  o 
n  g  one  d 
s  1  /I  '  a 
ec  t  of  t 
in  su  r  V  i 
ro 1  a  n  i  m 
Ine,  gu  a 
so  far  t 
an  py r  i  a 

of  the 
c  e  as  1  o 

the  su 1 
0- d 1 ph  e  n 
heny 1 su  1 
V  e  than 
on  of  t  h 
i  no- d  i  p  h 
2  out  of 
ion  of  t 
u  r  "  d  .  H 
TO-i' - fo 
live  in 
I  hor ; 


nds 
n  i  ng 
St  ed 


u  1  f one 
ul  f  a- 

1  a  sma  s 

c  om- 
n  e  a  1  1  y 
ay  be- 
ao  u  n  t 
he  c  om- 
V  a  1 
als. 
n 1 d  i  ne . 
es  t  ed 
et  ha- 
animals 
ng  as 
f  o  n  e 
y  I  su  1  - 
f  o  n  e 

e     su  r- 

e  n  y  1  - 

h  i  s 

y     t  h  e  s  " 
ray  1 b- 
treat- 


AD-r  '1    '  "<'>  Div.       1^ 

(T  1ST  H,  SAT,     uTS     p  r  1  c  ••     $1  1  .00 

Hi     1  '   .;  1  r  ,1  1     I  alls  .  ,     i  rrder  I  ck  ,     Hd  . 

AM  UNA  X  , 

■  •'■  ■     '■  ^     f*       N.     Pastukhuv.        1     Aug    '■   ,     1^1p.      incl. 

labies        Trans,      no.     t^^\ 

In  r  1  a  s  s  I  f  I  ed     report 

DKSl  H  I  PlMii.S:        'Anttirax,     "U  i  s -■  a  s  •■  s  ,     •Veterinary 
"1'  '1  1  r  I  n  e  ,      I  m-tiu  n  1  za  t  1  o  n  ,     Diagnosis,      Sanitary 
'■ny  1  ne.  r  I  ng  ,      l.tioloyy,      ISSH,     Animals. 


AD-      -•     •    ■   ■  1)  ,  V  . 

r  1  s  III    .S  AT       UTS     price     i 


hO 


H  1  0  1  o  ij  I  c  a  1  L-  a  b  s  ,  I  r  e  d  e  r  i  c  K  ,  H  d  . 

' HAKACTLKlSTICb  UK  THt  POLYS ACC HAK 1 Ut -CUNT AI S I NG 

KHAtTlON  KHUH  P ASThUKhLL A  PtSTlS. 


MEDICAL  SCIENCES  -  Division  16 

by  Ve.  E.  Bakhrakh,  V.  D.  Yegorova,  and  L.  P. 
Pavlova.   27  Sep  62,  lip.  incl.  illus.  12  refs. 
(Trans,  no.  691  from  Zhurnal  N i kr obi o 1 ogi i  No.  6, 
pp.  126-130,  1962) 

Unclassified  report 

DESCRIPTORS:   •Pasteurella  pestis.  •Cheaical 
analysis.  USSR.  Chr oaalograph i c  analysis, 
Aaino  acids.  Saccharides.  Plague. 


The 

froa 

poly 

tain 

t  ure 

peat 

proc 

1  ong 

pro  t 

The 

repr 

coap 

prop 

ac  t  1 

plag 

feet 

the 

t  0  a 

the 


pre  parat  i  on 
Past,  pest 
saccharide, 
ed  a  consid 
s.  froa  wh i 
ed .  f ract  i  o 
e  s  s  i  ng  with 
ed  hydro  1  y  s 
e  i  n  prec  i  pi 
pre  parat  i  on 
esents  a  st 
lex  posse  ss 
er  ly  of  i  nd 
on  in  gui  ne 
ue  or  had  b 
ion.  Reaov 
coaplex  by 

narked  red 
pre  parat  i  on 


i  so  1 
i  s  do 
Non 
erabl 
ch  it 
nated 

chlo 
i  s  wi 
tat  io 

pur  i 
able 
i  ng  s 
uc  i  ng 
a  pig 
een  i 
al  of 
aeans 
uct  i  0 
.   (A 


ated  by  t 
e  s  not  re 
-purified 
e  aaount 
could  be 
preci  pit 
rofora  as 
th  0.1  N 
n  with  t  r 
fled  of  p 
po  ly sacch 
er 0  logi  ca 
a  posi  t  i 
s  which  h 
aaun 1  zed 
the  po ly 
of  tryps 
n  of  the 
ut  hor ) 


he  Mh  i  te  a 
present  a 

f ract  i  ons 
of  pr ote  i  n 

separated 
at  ion  with 

per  Sevag 
acetic  ac  i 
i  ch lorace  t 
rotein  ada 
ar ide-poly 
1  act  i  vi  ty 
re  a  1 ler gi 
ad  recover 
against  t  h 
peptide  po 
i  n-pr oce  s  s 
a  1  lergi  c  e 


ethod 
pure 
con- 
adaix- 
via  re- 
alcohol  , 
.  pro- 
d ,  or 
i  c  acid . 
ixt ures 
pept  i  de 

and  the 
c  re- 
ed froa 
is  in- 
rt ion  of 
i  ng  led 
ffect  of 


AD-2'^1  t}8 
aiSTB  SAT) 


Div.   It 
OTS  price  $1 . tC 


Biological  Labs..  Frederick,  Md. 

EFFECT  OF  CORTISONE  ON  THE  COURSE  OF  THE  INFEC- 
TIOUS PROCESS  IN  WHITE  MICE  INFECTED  WITH  PATHO- 
GENIC MICROORGANISMS. 

by  G.  V.  Yushchenko,  M.  P.  Tereshchenko  and 
others.   Sep  t)2,  12 p.  incl.  illus.  tables, 
8  refs.  (.Trans,  no.  b92) 

Unclassified  report 

DESCRIPTORS:   'Infections,  'Adrenal  cortical 
extract,  *Mi c roorgani sas ,  USSR,  Pathology, 
Plague,  Tulareaia,  Typhoid,  Diagnosis, 
Diseases,  Detection. 


Under  experiaental  conditions  corti 
siderably  increased  the  sensitivity 
nice  to  pseudotuberculosis,  listere 
pas t eu re  1 1 o s i s ,  erysipeloid,  and  sa 
therefore,  cortisone-treated  white 
enployed  as  a  very  sensitive  biotes 
out  corresponding  analyses.   Cortis 
increased  the  sensitivity  of  white 
vaccine  culture  of  plague  and  tular 
organisms  and  thus,  can  be  utilized 
experimental  investigations.   In  ex 
with  highly  virulent  tulareaia  and 
tures,  to  which  white  nice  are  high 
even  without  cortisone,  no  further 
been  observed  in  the  sensitivity  of 
to  infection  vtularenia),  or  their 
increased  o.nly  slightly  (plague), 
tion  of  wild  rodents  in  the  natural 
no  advantages  could  be  elicited  fro 
of  cortisone-treated  white  nice  for 
tests.   ^Author) 


sone  CO 

of  wh  i 
1  los  i  s , 
laone 1 1 
nice  ca 
t  in  ca 
one  nar 
mice  to 
enia  mi 

in  i  nd 
per iaen 
plague 
1  y  sens 
i  nc  rea  s 

an  i  aa I 
sens  i  t  i 
Upon  ex 

p  1  ague 
a  the  u 

bi  o 1 og 


n- 
te 

OS  i  s  ; 
n  be 
Trying 
kedly 

the 
c  ro- 
i  vi  dua  1 
ts 

cu  1- 
i  t  i  ve 
e  has 
s 

vily 
aai  na- 

n  i  di  , 
se 
i  c  a  1 


AD-2-»1  b}'^  Div,    16 

ITISTB  'SAT)  OTS  price  |1 


10 


Biological  Labs.,  Frederick,  Md. 
PAHASITOLOGICAL  FACTORS  IN  THE  NATURAL  FOCI  OF 
TAIGA  ENCEPHALITIS, 

by  Ye.  N.  Pavlovskiy.  Dec  t>2.  5p.  (.Trans,  no. 
L-'"'^  from  Zoo  1  og  i  ches  ki  y  Zhurnal  19:2,  pp.  333- 
J3  5,  i^n/;0) 

Unclassified  report 


41 


Division   16  -  MEDICAL  SCIENCES 


An       '\f 


METALLURGY  -  Division  17 


Division   16  -  MEDICAL  SCIENCES 

DESCKIPTOHS:   'En  c  i-ph  •  1  i  t  »  •  viru$<-s   •  T  i  r  n  s  . 
•Viruj  diieases.  CSSK ,  Uijeisr  rarricrs, 
Ssrua,  Etiology,  Analysis 


Stud 
In  I 
tick 
i"«ce 
exl  e 

■  (■■ 

■  ere 
to  I 
t  r  t  a 
I  n  f  e 
f  o  u  a 
I.  P 

of  I 
occ  u 
late 
of  t 
1  a  f  e 
1  apo 
I  he 
do  ub 
I  I  b 
a  1  4k 
>-  a  t  t 
I  nh  a 
at  a 
*u  t 


let  we  r 
he  f 0  ra 
s  fort 
pha  I  1 1 1 
a  s 1 ve  1  y 

1  1  aa  h 

shown 
du 1 t  St 
s  ov  a  ri  a 
cted  De 
d.  Mic 
•r sa lea 
ae.  Th 
n  f  ec  t  ed 
rs  depe 
d ,  ah  ic 
1  ck  s  bi 
cted.  t 
r t an  t  h 
environ 
t  that 
I 1 1 en  b 

se  r  ua 
le  1  n  I 
b  1  led  t 

^  1  ac  e 
ho  r  , 


e  aade  i  n 
e  r  ,  s  t  u  d  1  e 
he  V  i  ra  *  o 
s  ae  re  all 
positive. 

0  s  t  s  .  Ila>- 
to  be  V 1 ru 
ages    and    t 

1  ly  to  the 
raacen  tor 

e  can  be  i 
tui  organs 
e  s  aae  alt 
tick  bite 
ads  on  the 
h ,  1  a  turn 
t  1  ag ,  the 
he  du  ra 1 1  o 
ere  are  t  h 
aen  t  and  l 
the  saae  f 
y  infected 
antibody  l 
he  ai 1 d  t a 
alga,  and 
betaken  th 


1  ah  ab 
s  ..  f 
f  t  p  r 
neg  a 
The 
■  apn  y 

%      V  "?€ 

0  I  r  a 

1  r  p  r 
s  1  1  V  a 
nf  ec  t 

or  a 
era  at 
s.    W 

i)u  an 

1  s 

degre 

n  of 
e  c  oa 
he  an 
actor 

tick 
Iters 
1  g  a  , 
an  in 
e  I  wu 


1  ted 
1  »  0  iJ  >- 
1  ng-  s 
I  1  V  f  ; 
s  aae 

!i  4  1  I  ^ 

tors 
n  s  ■  I  t 

og  en  y 
r  u  a  t 
>*d  Ml 

•  y .  ' 

1  V  e  i 

h  1  c  h 
tit* 
re  1  at 
f  to 
blood 
>1  1  t  I  o 
laal  . 
s  ope 
s.   T 

art 
1  oa  I 
t  e  r  ae 

1  s  i: 


and  ail 

s  p  »•  r  » li 

u  aae  r 

in  the 

app  1  1  r- 

i'  o  n  I  in 

from  n  y 

Ihr     VI 

bpon 

1  c  k  1  ai- 

t  n  eau  1 

n  i  t  e  ad . 

hold  in 

I)  I'  the 

of  y 1 r u 

ed  t  o  t 

ah  1  c  h  t 

-  s  u  c  k  1  n 

n  s  of  I 

T  h  e  r  f 

rate  ah 

he  fail 

found  I 

Iters  I 

d  1  a  t  e  ■> 

1  I  f  d  a  ■• 


d  !  J  1  J  *  . 

i  '^  <*  '^  u  > 
I  »  \   )* 

:  a  t  I  ••  r  . 
d  I  '1  t  h  >■ 
n  ^  I  1  ''  »  ■, 
mp  h 
r  J  •• 

I  d  n  f-  o  u  %  I  y 
r  t  a  i  •»  '* 
i  I  o  n  i  I)  f 

b"*  1  oae 

t  h  r  c  »  St- 
t  a  o 

s   I  n  o  (■  u  - 
he  nuabf-r 
hey  a  r  ^• 
g ;   alio 
he  V 1  r  u  » , 

IS  no 
en  Ban 

t  h  « t 
n  m  ^n     4  n  I 
n   t  ft  r- 
1  t  li  4  t  1  o  n 

pr  n,l  . 


Tl  STK 


C(  H 


Di  »  . 

OTS  price 


30 
oO 


MANU  Corp  ,  banla  Moaica,  CaliT 
AN  El.tBtNTAKY  COKTICAL.  CYLlMUt-H 
by  E.  *  Haxion  Nov  •  , 
tables,  refs.  ^Heao.  nj 
Coa  t  r  ac  t  AF  ,,  <  ,  -  -'       i'  t'j  j 


n  c  1 


KASL) 


Lii.  cl<<»il'i'-d  report 

DESCBIPTORS:   • Se ur oa j s r j . * r  t r a n  , ii  > > i  j n  , 

Ner*'-'.,   Nervoiis  syii''«.  t.  :^•■tr<^l.:1,  (--r-Cira, 
cortex,  Siaulalijn 

A  4iap|e  initial  aodel   )e>,ijned  in  i:-}^c%      jjl   I' 

'   prograa  for  neural  nei>   ,ee  KM-     -r\ 
described  aad  the  results  jf  coapjlaiiMn  j.v-i 
The  aodt'l  is  grossly  analog  out  to  t     ,aai. 
cylinder  through  the  corte<     Author 


Al>-.  '-  ■^  05       Di».   1*5,  )0 

TISTH  U(.H  ,  OTS  price  J '  '.0 

KANU  Corp  ,  Santa  Honica,  C i I i 
A  Gt>bRAL  NEURAL  NET, 
by  E.  «.  Paxsoa  and  J.  «   Sail 

incl   illui.    ,lleao.  no.  «■-  .. 

Contract  AF  ^t^^^iA     :  ,     ,  Hroj 


I     So  / 
KASU 


Unclassified  r-port 

UtSCRlHTORS:   • Ne ur oau s c j i * r  t  r a n sn  .  n %  .  j n . 
'Coaputers,  Coding,  Siaul^tion,  Serve^ 
Cells   Biology  ,  Prograaaing 

A  neural  net  is  discussed  which  is  general   in 
that   ,',  connectivity  and  transaisiion  tine^, 
along  links  are  at  the  pleasure  of  a  ner   s 
construcler,       liae  is  not   quantized   except 
as  deaanded  by  the  grain  of  the  coapulation 
.<,  eight  of  the  synaptic  aerhanisas  distin- 
guished by  Bullock  are  pe rallied,  *nd    .   the 
assisted  synaptic  learning  theory  of  Kilner  is 
included.   The  net  has  been  coded  for  th>-  l!iM 

"^    J  1  II  t  h  A  r 


c  n  n  i!  ui  t  ion 
c  n  n  V  e  I  t  1  c  I  n 


Ao-.M  1  -1  1  "       U  1  V  .    Ifi 
T  1  ill.  M.^   UTb  pr  1  -■  $.  .60 

Texas  L.,  Austin. 

THE  MATMEHAT  :-■  a:   A.SALY5IS  OK  llt.A;   Ii(ASbH-h  AMJ 

;t«ft.t<A:  it     Kt.  .VIIONi  IN  THE  III  MAS  \'^.b\ 

t  .  ".  i  .      r -,  '  ,  .     Md  r  "■;  ^-1  i>  Nov  t.^:. 

Ly  t.„jene     «.ss.i-r.   15  Nov  fc2.  21p.   incl. 

J  I  .  J  ^     re  f »  .   , Kept .  no.  6) 

(Conlrd-.  UA  4;>-n3-«d-2005) 

UaC  I  s  s  s  1  f  1  ••  '!   report 

Lihsi    K'.PT'   KS  :        'Body     t  em;!  e  r  .i  ;  .<  r -■  ,  "rwdl     i-ruiluc 

;  .    -  n        ii  ,  "         J  V      .      "Meat      t  r  j  n  s  I  >■  r  ,      '.  e  rr  ,.  .■  r  i  t  u  r  •■  , 
(( ,■  •  ^  [  .  i      .  ^  ~  ,      :  >•  .■  r  n  ,1  .      .   I  i  i;  !  u  1   t   1  s  1  t  y  ,      I'  h  _v  s  i  u  i  u  ij  y  , 
K.^'nem^t..    t  .      ^^.^.^Sls. 

Ihe     syr;xes:s        I      i^      ile.j^.it.-     xdinematiLd.     irM,iel 
;  ij  r      the     »  J  Tl  ^  •■      '  h  .■  r  T  ^  .      ^  y  s  t  e  ir.      '  j  s  t      i  n  i"  .  u  .1  e     the 
;  ,j        ri  »  I  n  j      !  1  ■    '    .  r  s  ;  I  f  e     m  d  n  r!  r  r      in     » h  i  i   h 

'^ea*      jenerd'el     tv      me'.  .it.i.,ii       r^-artiuns      is 

1  1    S  t   r   1  t    U  '  e,1       '   h   r  i'  li  j  '■■...  !       the      !    ,,  i1)    , 

J  I     h  e  d  I     .)  J  e     •  r .     ',  >i  ,■  r  m  a  :      gradients, 

I,  f     r>  p  a  '     t .  s     .    ,  I  ■    ..     J  t  1  -^  J     I .  .  I .  ( .  1  ,        ..        the     .j  e  ()  m  e  t  r  V 

,j  f     !  h  >•     to!),  the     r  e  .  a  t  i  V  e  .  )      I  i '  a     t  h  e  r  ra  a  , 

L  0  n  .1  J  r  t  1  y  1  I  y     of     the     5  J  ,1  e  r  I  1  I   1  a  ;      layer     o  I      I  a  t     anil 

.,in.        '        counter 'jrrenl     •'.  ea!     exchange     l.etaeen 

<  r  J  e      1  r  •  e  r  1  e  s      i  -  ;      ,  e  1  n  s  ,      V  7  ,      '■,.,,'      .  . ,  s  s     t  h  r . '  u  '  J  h 
•he      r  •■  s  ,    :  r  1  t  I.  (  ^      '.  r  1 1  !  ,        9  ">     S  •  e  a  '.   i  n  j  ,  ' 
,  h  ;  V  e  r  :  1  j  ,      \  'iO  )     the     s  I  o  r  ,i  j  e        !     >•  e  a  t  ,     .11: 
•  •^  .■  "i.tion    of     the    ensir-'-nent        inr.j.linj     its 

■  ■■  T  ,■  e  r  1  '  .•  r  '•        ao  t  1  on     re  I  a  t  i  .  •■     '-  >      the     :..!),      a  n  i! 
f  e  .  a  !   i  V  e      »  J  oil  d  1  I  y  .  This       r  •■  ,   >    r  ■        !  e  s  r    r  l  !   e  s       !  h  •• 

progress     ahich     aas     Ti;e        ■•     •■■.■     ^.yrth,.  .>;.,     „;      su,), 
a    aodel.        ^Author 


AD-231    853  Di».       16 

'TISTB   CCH)    OTS    price    $1.10 

I.OU  1  S  V  1    1    1  <•     I'  .    ,       School       of      M  "d  1        1     1  e  ,       K)  . 

STEHi)  1  I      I'K     ;  ■   :  •■     \'.  'I  RACTIUSS. 
Annual     progress     r-p'..     1     Apr-1"     Dec    t2, 
by    llrlch    \.     *    $:pn.:.     1'    Dsc    ti2,     -p. 
Contract    DA    ..    -  '       -.Tid-2  2fi' 

Incl   1  s  s  1  ;■  I  ••  il     r  •  po  r 


DESCRIPTORS:        • .  ro     » 1     s , 

Su  r  3  •■  r  V  .     !M  or  h  .•11  1  5  •  r  V  . 


or'  1  '   ,j  5  •  "  r  u  1  1!  s 


S'urti'S     o'     iprigje-naly     rn's     h^v-     shoai     fh.it 
'  h  .■     h  1  g  -      H  ;■  f  1    ■  1  •  V        o  r  I   1  >   o  s  ■  •■  r  0  1  d  -  !    1      d  1  n  g     ir  •  1  v  I  t  y 
if     s  ■■  r  u  '11      1    '     r  ■•  a  5  ■■  s     «  f  '  ••  r     «  d  r   ■  1  1  1  e,-  ■  om  y     u  r     h  y  pu  - 
phvs-     'roTiv.         '.  r-  \  s     !■     r-<s-     |.--oii»s     appar-n"     Ne- 

•  a ■     '  •'  •■     firs'      I'd     5  •■  <    )  ■  d     d  a  v     a  f  '  e  r     a  d  r  •■  "  a  1  e     - 

'ofiv.       jies     Ljp     '>i      ippritxifni'-Iy      'al      •■     the        ormal 
bind!-;      I .    ■   1  V  I  •  V      id     r  ■■  m  1  1  ■•  s     «  '      'his      lev-:      for     a  I 

I  •  n  <  •  w  ■  ■ «  s  :    ■     e,    •  I  J        ,)  •"     :  1  r  j  •-     d  o  s  ■■  s     o  : 

■   1  J-  •    I      .)  s  '  ■■  r   I  ■  •■      :    '  '    1      '  •>  ,■     ^  d  r    •  ■!  a  1  e  ■•  ♦  I)  fi  i  /.  ^  d     r  a  '      d  e  - 

r  e  )  s  .■  I     •  1    •         I  r  ■   1       1  s  ■  ■■  r  o  1  d  -  r    1    ■  d  1    '  ;     a     •  1  s  1   '  v      '  o 
■n<»     saiip     loa     \  "  \  ■•  \      as     oTserv-d     t'         ir'^i'.      rs's 

II  *"  ■  ..  r      ;    •     e      ■   1  ,)        of      •  "  ■■     s  a  -n  e     d  o  s   ■     of        o  r  '   i  "  0  - 

s  '  .»  r  J  I  e  .         \      s  p  e     1  0  s     5  p  ,.     1  r"  1  ■  1  '  ^     a  »  s     d  »■  Tl  o     s  *  r  «  '  ••  d  I 
•h^     r,  irli']     pri'"!'      1         ra'      s-rum     aas      tou'id     '0 
ri  1  1  d     ■  a  r  •   ;  ■  '>  s  ■  ••  r  1  ■  e     ->i,i  r  ••     f  1  r  -n  1  v     '>•,.,      ■  o  r  '  1  s  0  1  , 
ah  »  r  ■•  a  s     '  ■^   ■     o  p  ■,>  o  1  1  '  »     r  ■•  1  a  I  1  o  1  s  h  1  p    was      1 1  s  ■■  r  v  ■■  d 
'or     h  J  ■"  a  ■     '  r  a  •'  s     o  r  •  I  n  .        E  1  er  1  r  o  p  h  o  r  e  •  i  r     s  '  j  d  1  e  s 
s  h  0  a  ■■  d     •  -  ■■         '  r  •   I      1  s  '  ■■  r  o  i  d  -  •   !    •  il  1   '  j     p  r  0  '  •■  1  i      1  h 
r«'      sr^m     'J     :e     a-i     alpha      jlof'..!!'.  '•  j'h.ir 


AD-^TI    «S4  Div.       16 

(TISTB   MD^     OTS    price    |3 . 60 

Hioigiii    l.abs,    Frederick,     Hd. 
HlHl   lOliKAPUr     OS    PSITTATliSIs 

Jan  ,     3  .'"  P  . 

Uac  1  .1  s  s  1  f  1  e,i     r-p  'ir  ' 

DESCRIPTORS:        '  11 1  Ii  :  1  'I'j  r  1  p  h  >  .     •  ;  1  r  u  s     pn.  umon  I  .1  . 
Epi  dSBl OlOgs,     '    hmo'herapeu'ir     agen'S. 
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A  comprehensive  bibliography  on  psittacosis  which 
includes  papers  published  in  the  'S^C's  to 
January,  1 '3  5   is  presented.   Heferences  are 
grouped  under  one  of  the  folloaing  headings: 
(.eneral;  Clinical  picture,  case  reports; 
(■pidemiology,  stalisllce,  incidence;  Treatment, 
prevention,  control;  Etiology,  laboratory 
studies;  and  Experimental  infections;  Host 
range.    v  A  u  t  h  o  r , 


Ml-;  '1  .■'  .' 

I  I  STH  ecu 


01  V.    '  ■ 
OTS  price  $1 ,60 


Tuskegee  Inst.,   Ala. 

MCTOHS  IS  THE  VIRL'l.KSCE  ASD  I MMT  SOGLM  C  I TY 

i  I  Ml-H  r\  MllSoC  YTiiC.I-.SES. 

!-i'ial     terhniral     rept.,     1     del     '  ^  -  \'~.     Sep    -i, 

t)V     Vugusline     S.      Sjoku-Ubi.         ^        Sep     •   ^  ,      ^''p. 

1  '1  r  1  .      table,      '      r  e  f  5  . 

(Grant      I1.\-M1J-.,  <- 1   -  i-'  i-l...... 

I  nr  1 s  s  s  i  f  i  ed    report 

lif  ^CK  I  PTiiHs  :        •Streptolysins,     I  timu  no  1  og  y  , 
H i or h em i s t r y  ,     H i r r 0 b i o  1  ogy  ,     Hsrteria, 
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17.    METALLURGY 


AD-291    2^2 

v'riSTH    HHW 


Oi  V  . 
OTS    price    ♦■ 


26 
.60 


Saval     Ordnance    Tes'     Station,     China    Lake,     Calif. 

HI.!  Al  1  I   HOK  AL    PKOPEKTIES    OI'     EXPLOSIVELY    WOKK- 

HAKDESEU    STEELS, 

by    i; e  0  r  g e    A  .     Hayes.        Oct     ^-  2  ,     ^  ■'  P  .     incl.     1  1  1  u  s  . 

tables,     .         re  f  s'.         ^SOTS    Tl'     •     ^.. 

iSAVWEPS     rept  .     no.     8    J  5, 

Lnclassified     report 

DKS(  HIPTollS:       'S-eel,     •Metal     plates.    Explosive 
forming.     Deformation,     Explosives,     Microstruc- 
■ure,     loading,     II  .1  rri  e  n  1  n  g  . 

An     experimental     study     of     permanent     property 
''hanges     induced     in    metal     plates     by    contact     ex- 
;>  :  "  s  1  V  e    charges     is     discussed.        Quantitative 
mirrohardni'ss    and    raicrostructural     data    are    pre- 
S'-n'-d     for     four     steels     (l      '  5 ,      1 '"  T' ,      lC5f,     ^.13'') 
'ha'     were     lapulsively     lo.ided    with     high-explosive 
char'jes     of    different     thicknesses.        (Author) 


METALLURGY  -  Division  17 

AD-291    ^00  Div.       17 

(TISTM/BRW)    OTS    price    $1.25 

Watervliel    Arsenal,    N.    Y. 

A    STUDY    OF    HELD    HEAT-AFFECTED    ZONES    IN    THE 

TITANIUM   -    6Al-6V-2Sn    ALLOY, 

by    Richard    E.    Lewis    and    Keh-Chang    Wu.       Sep    62, 

^3p.     incl.     illus.    tables,    36    refs.     (Technical 

rept.     no.    WVT-I 1-621 5 ) 

Unclassified  report 

DESCRIPTORS:   •Titaniun  alloys,  Phase 
transitions.  Mechanical  properties,  Alumi- 
nua  alloys,  Vanadiua,  Tin  alloys.  X-ray  dif- 
fraction analysis.  Micros truct ure ,  Heat  treat- 
aent.  Aging,  Photographic  analysis.  Welds. 

A  new  high-strength  alpha-beta  type  Ti  alloy 
was  recently  developed  which  is  heat  treatable 
to  useful  yield  strengths  above  180,000  psi. 
with  1%    elongation,  1 63t  reduction  in  area,  and 
7  ft-lbs.   Charpy  V-notch  inpact  energy  at  -^OF. 
This  study  was  perforaed  to  deteraine  resultant 
toughness  in  the  heat-affected  zones  for  various 
welding  conditions.   Preheat  was  the  nost  influ- 
ential factor  In  retaining  toughness  in  solu- 
tion treated  and  aged  base  netal;  welding  with- 
out it  caused  severe  losses  in  impact  strength 
and  notched  tensile  strength  which  could  not  be 
recovered  by  aging  treatments  afterwards  or 
resolution  treating  and  aging.   Mechanisms  caus- 
ing changes  in  properties  involving  beta  to  al- 
pha and  beta  to  alpha  prime  on  cooling,  and 
alpha  prime  to  alpha  +  beta  and  beta  to  alpha 
upon  reheating  were  studies  by  X-ray  diffraction 
volumetric  analysis  and  p ho tomic rograph i c  tech- 
niques.  No  evidence  of  omega  phase  forming  or 
transforming  was  found  in  the  aging  procedures 
studied.    (Author) 


AD-:.'^^-  ^C5      Div.   T7.  26 
>TISTM  ODN)  OTS  price  l3.bC 

Marquardt  Corp.,  Van  Nuys,  Calif. 
MECHANICAL  PHOPERTIES  OF  31C.  316,  AND  3T6L 
STAINLESS  STEEL  SHEET  ALLOYS  AT  ELEVATED  TEM- 
PERATURES, 

by  A.  S.  Habensteine.   1  Dec  t;2,  3^p.  incl.  illus. 
vRept.  no.  RP  281-2Q-1) 
(Contract  AF  33(657)8706,  Proj.  281) 

Unclassified  report 

DESCRIPTORS:   "Alloys,  'Stainless  steel.  Tensile 
properties,  Sheets,  Heat  treatment.  Creep, 
Stresses,  Rupture,  Chromium  alloys.  Nickel 
alloys.  Chemical  analysis.  Elasticity,  De- 
formation, Loading,  Mechanical  properties. 


Short  time  tensile  properties  at  temperat 
ranging  from  room  temperature  to  220C  F  a 
sented  for  Type  310  (0.062  inch)  slainles 
sheet.  Creep  properties  at  temperatures 
1^00  to  2200  F  are  Included.  Short  time 
properties  at  temperatures  ranging  from  r 
perature  to.l600  F  are  presented  for  Type 
and  31bL  (O.CIO  inch)  stainless  steel  she 
Creep  properties  at  temperatures  from  100 
i^CO  F  are  Included  for  Type  316L  only, 
rates  for  Type  310  =  0.001  in. /in. /sec  to 
strength  then  0.01  in. /in. /sec  to  rupture 
C.C1  in. /in. /sec  to  yield  strength  then  0 
in. /in. /sec  to  rupture.  Strain  rates  for 
316  and  3l6L  =  0.001  in. /in. /sec  to  yield 
strength  then  0.01  in. /in. /sec  to  rupture 
0.CGO01  in. /in. /sec  to  yield  strength  and 
in. /in. /sec  to  rupture.   (Author) 

AD-291  h06      Div.   17,  26 
(TISTM/ODN)  OTS  price  $3 . 6C 


Marquardt  Corp.,  Van  Nuys,  Calif. 

SELECTED  MECHANICAL  PROPERTIES  OF  HASTELLOY  C 
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Quarterly  technical  note  no.  2.  I 

Aug  '.;,  .^5'p.  incl.  illus.  tables,  refs.  'liepl, 
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Materials. 
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STUDY  OF  MULTI-FUNCTION  SENSORS  FOR  GUIDANCE 

SUBSYSTEMS. 

Quarterly  technical  note  no.  1,  1  July-30  Sep  62, 

by  Alan  Bloch.   Nov  fc2,  2^p.     incl.  illus. 

.Contract  AF  3  3  (  65?) -5207  ) 

Unclassified  report 

DESCRIPTORS:   "Guidance,  'Navigation,  'Star 
trackers.  Correlation  techniques,  Geoaetry, 
Detectors,  Video  aap  aatching.  Television 
display  systems.  Spaceships. 

The  developnent  of  au I t i-f unct i on  sensors  for 
s pace- veh i c  le  guidance  and  navigation  is  de- 
scribed.  Brief  discussions  of  the  field  of 
image  correlation  are  presented.   A  section  is 
devoted  to  the  special  problems  associated 
with  star  field  tracking.   (Author) 
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Geophysics  Corp.  of  America.  Bedford.  Mass. 

INVESTIGATION  OF  PHYSICAL  PHENOMENA  FOR  THE 

NAVIGATION  OF  SPACE  VEHICLES  AND  EARTH 

SATELLITES. 

Final  rept.. 

by  All  M.  Naqvi.  Dec  fc,l,  2Cp.  incl.  illus. 

tables.  ^1  refs.  (GCA  technical  rept.  no. 

vContract  AF  33(616)7^13,  Proj .  9(610-5219) 
.ASD  TDR  t)2-10G5)       Unclassified  report 

DESCRIPTORS:   "Celestial  navigation.  "Satel- 
lite vehicles,  "Optical  tracking,  "Moon. 
"Light,  Measurement.  Stars,  Intensity, 
Pholomult i pi ier .  Planets,  Interference, 
Brightness,  Earth.  Atmosphere. 

Data  on  phases,  spectral  distribution,  size  and 
figure  of  the  moon,  and  the  intensity  of  Lyman 
alpha  reflected  from  the  moon  are  presented. 
Preliminary  design  and  operation  of  an  automatic 
sextant  for  use  in  interplanetary  vehicles  is 
discussed.   The  sextant  is  capable  of  measuring 
angles,  usually  not  exceeding  5  degrees,  with 
a  precision  of  0.2  seconds.   Various  aspects  of 
satellite  navigation  by  terrestrial  occultations 
of  stars  are  discussed.   A  condition  for  occul- 
tation  in  terms  of  stellar  coordinates  and  the 
orbital  elements  of  the  satellite  is  derived. 
Also  an  occultation  equation  relating  the  time 
of  occultation  to  the  orbital  elements  is  de- 
rived.  The  expected  frequency  of  occultations 
is  discussed.   A  method  of  virtual  occultation 
using  extinction  of  starlight  in  the  atmosphere 
IS  discussed.   An  error  of  approximately  1/2  km 
in  the  satellite  position  measurement  is  antici- 
pated due  to  unpredictable  variations  of  at- 
mospheric density.   Finally  the  interference  due 
to  the  brightness  of  earth's  atmosphere  is 
discussed.   (Author) 
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valent  residual  dos--  concept  propos-d  by 
onal  Coaaittee  un  Kadidtiun  Hro taction 
a  aore  reliable  prediction  of  the  aedica 
of  nuclear  radiation  expusur*-  during 
y  coadltions.   This  study  investigat>'s 
of  this  dose  concept  during  the  coaplex 
nal  sitaatloas  in  the  postatlack  period 
laar  aar.   Preliainary  planning  aids  nav> 
eloped  to  perait  prediction  of  the  naxi- 
valent  residual  dose  encountered  in  op- 
1  reglaens  involving  three  phases  of 
n  protection.   Other  paraneters  that  <:  d  n 
d  are  stay-tiaes  in  each  phase,  the  per- 

dose,  and  the  fallout  radiation  intensi- 
Th*  basic  coaputer  program  can  inror- 

auck  aider  variety  of  parameters  in- 
dally  changes  in  equivalent  protection 
variation  in  first  day  radiation  ex- 
decay  rate,  etc.   The  planning  aids  have 
lied  to  a  partial  evaluation  of  standard 
shelter  specifications  and  the  re.juire- 
r  secondary  shelter.    Th--  litter  stul. 
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of  ihe  ASKSB  proijram  for  determining 
•rtiveness  of  substantial  dividing 
n  preyrntiny  the  propagation  of  explo- 
mu 1  I  i f ragmen t  impact  tests  were  conducted 
NOTS  K-."  track.   These  t.sts  employed 
t-powered  sled  to  throw  a  collection 
rote  fragments  at  an  explosive  'accentor' 

In  four  of  eight  t.st  rounds  the 
r  detonated  high  order  when  struck  by 
gment  sanple.    ih.-  fragaent  velocities 
for  investigation  corresponded  to  those 
ccurred  during  the  destruction  by 
on  of  full-scale  walls.   The  results 
hat  wall  fragment   impart  can  cause 
tion.    (Author; 
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A  r  m  v  I  '1  ij  1  •!<>.■  r  Wa  '  •  r  wa  V  s  '  x  pe  r  i  me  n  t   Station, 
V  i  c  k  s  t.i.  r  J  ,  Miss. 

CK^T•l^■s    ii^.'U'i'   HI    sy-.:;     iVpimsiuns    in    ury    sand. 

'^'"P        •   .         n.      1  'i--  1  .      I  li  u  s  .      'able        M  I  sc  »  1  I  an  pous 
pa  p  .■  r     no  .     2-  ■2^/ 

I   '1  classified    r-'pori 

DESCH  !  l'T{>K>s  :  Craleri-y,      lU  a  s  t  ,     iJala, 

T  a  h  1  '^  s  ,      ^  a  '1  d  . 


W'  T    •     I  1  r  'd     o  V  "  r  ,     o  'i  ,      .1  i  d     within 

.      tt.      sand     pit.         The     t.-si 

I'lh'-d    ..     lb     each    wer"     formed     from 


Cra  t  pr  1   i  ■;    s  >•  o  ■  s 
a    1 "    X     '        X    . 

c  h  1  r  ;  ■   s    w  h  i  ■  h    w 

^''I'C        -lb     I".  I     ri.'molitio'i     blocks.         Iiata     on     average 

.,  ppari-i'         rat»r     dimensio,     a  r  ■>     labulai'd.         Plotted 

'"■''a     ar-     pr"5eiii«>rt    on        '        reduced    diamet'r 

aid     d-'  p  t  h     V  ••  r  s  u  s     r   ■  ri  ,, .    ■■  d     .    h  i  r  j  e     po  s  1  i  i  o  "  ,      a  'i  d 

r     ri  li  c  •■  d     a  r  "  a     and     v  o  1  i.  n  e     v  ■  •  r  s  u  s     r  e  d  u  c  ••  d 
c  h  1 r  J ■      po  s  1  '  1  0  n  . 


A[)-      •■'■•-'  [li  V  .        .2 

r;.bTi»     \\\       dl-s     pricr     jt  ■  .  AP 


A.T,e  rican     Maihine     and    l-oundrs     (o.,     Slaraford, 

Conn. 

''    •      Mill     ilnW  IT/'hii     \\k     lut. 

(ro>jr.'ss     r-pt.     no.     1.     26    Oct-30    Nov    62, 

li     A.     Honanno.  Dec    62,     3Cp.     iml.     illus. 

;  ab  1  '■  s  . 

.tontran     DA     11 -UVU-AMC- 1  ■  ' 

Unclassified     r  '■  po  r  I 

1-L^(  li  IPTl.KS  ;        •llowil/ers.      •  Se  1  f- p  r  o  p  f>  1  1  e  d     guns, 
•  A  ,.  \  1  1  1  ,i  r  >     power     [)  1  a  n  I  s  ,     Propulsion,     Trans- 
m  1  s  s  1  o  n  ^  .      I-  e  ,1  s  I  b  1  1  1  I  .      studies,      Internal 
co-iliusllon     engines.      Mechanical     drives. 


AD-?'^*"     'if  8 

(TIsTK    LJil 


Di  V 


I'T,', 


?■'.     U.     17,    30 


r 


S  a  1  n  t  - 1. o  li  1 


'j'-rTidH-l-rench  Research  Inst, 

K  r  a  n  c  '■     , 
HA.-,II     RAD  K-MiAPlUC     MtASIREMtNT    OK     Tilt     SHOCK 


49 


ORDNANCE  -  Division  22 

COIIPRESSIBILITy    OF    MAGNESIUM    ALLOY.     LUCITE      AND 

POLYETHYLENE, 

by  R.  Schall  and  G.  Thoaer.   Oct  62,  2^p.  incl. 

illus.  table,  11  refs . 

(Proj.  577b) 

UFSWC  TOR  62-13A)      Unclassified  report 

DESCRIPTORS:   •Plastics.  *Magnesiun  alloys, 
•Ballistics,  "lapact  shoclc.  •Flash  radiography. 
Absorption.  Shock  waves.  Density.  Blast,  Test 
methods,  X  rays.  Stresses,  Shock  resistance. 

Compressibilities  of  maanesium  alloy.  Lucite. 
and  polyethylene  were  measured  during  explosively 
induced  shock,  using  a  flash  X-ray  technique. 
Measurements  on  magnesium  alloy  confirm  earlier 
results  from  a  similar  experiment  using  small 
explosive  charges,  but  show  a  distinctly  lower 
compressibility  than  reported  by  other  authors 
using  free  surface  measurements.   To  a  lesser 
extent  the  Lucite  data  show  the  same  discrepancy. 
Polyethylene  turns  out  to  be  less  compressible 
than  Lucite  under  intense  shock  loads.   (Author) 


AD-2«1  57P      Div.   22,  30. 
TISTW/PCR)  OTS  price  $1  .  6C> 
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Pitman-Dunn  Labs.  Group,  Frankford  Arsenal, 

Ph  i ladelphia ,  Pa . 

AN  tXPLOSIVE-OPERATED  VALVE, 

by  Warren  E.  Fogg.   Aug  6,',  T^p.  incl.  illus. 

[Memo.  rept.  no.  M63-ir-i; 

In  c I  a  s  s  i  f  i  ed  rep  or t 

DESCRIPTORS:   •Valves,  Tut-off  valves.  Ex- 
plosives, Aluminum.  Tests,  Test  methods. 
Aluminum  tubing.  Explosive  forming. 
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object  of  this  investigation  was  to  develop 
thod  for  rapidly  stopping  the  flow  of  gas 
ugh  a  tube  and  permanently  sealing  th*-  tube 
nst  further  leakage.   A  valve  has  been  de- 
ped  which  will  close  an  aluminum  tube  (C.S  in, 
y  (.6  5  in.  wall>  in  approximately  2  5  raicro- 
nds,  giving  a  hermetic  seal  thereof.   The 
ure  is  obtained  by  radially  collapsing  the 

wall  under  an  explosive  load.   The  rapidly 
ng  walls  meet  and  join  to  form  a  bond  similar 

weld.   Provisions  are  made  to  muffle  and/or 
ct  the  blast  so  that  two  or  more  valves  can 
perated  within  inches  of  each  other.   Eight 
hese  valves  were  used  successfully  as  part  of 
xperiment  in  conjunction  with  Project  Gnome, 
nderground  atomic  explosion,  at  Carlsbad, 
on  1C  December  1^61.   (Author) 


AD-2  A    f  :  ^  Div.   22,  32.  18 

TISTW/PCR;  OTS  price  $2.'^: 

RAND  Corp..  Santa  Monica.  Calif. 
THE  COST  OF  ADVANCED  WEAPONS, 
by  David  Novick.   Feb  t2.  22p.  incl. 
Rppt.  no.  P-2  5';t) 

I nclassified 


illus. 


report 


DESCRIPTORS:   •Costs.  'Weapons.  Analysis. 
Research  program  administration.  Tests. 
Production,  Operation,  Wages,  Materials. 
Electronic  equipment. 


A  generalirpd  discussion  of  th"  cos'  of  advanc 
weapons  is  presented.   Cosl  f.actors,  such  as 
those  incurred  in  research,  development,  test, 
■valuation,  production,  wages  and  material 
prices  are  considered. 
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TIOUS    OXIDE-NITROGEN-AIH    HIXTLRES    TO    ^         ATM    AND 
1iOO    ■. 

■•port     OR    Aoro^pice    Siaulition    Tpchnlquri    Rp- 

•  •■ re  h  , 

by    Jurli    0.     K  r  1  I J  an  t  om  ,     Loren    E.     Bolllngpr    anri 

■  iidolph    Edi*.       Sep    62,     ')2p.     Incl.     illuf.     <«    r^ft. 

(Contraet    AF    33(6ib)56l5.    ProJ.    "    ^5 

(AIL    62-^31)  L'nclsnifled     report 

DESCRIPTORSl       •Exploiloni,     •Mrrogrn    coapounds 
*Oxidei,     'Air,     Oxygen,     Copper    wire,     GIom    dis- 
cbarga,     Platlnua,     Mire,     Slaulation,     Direct 
Current,     Alternating    current,     Preiiur<>.     Ten- 
peratare,    Traaiducers,    Oic  i  1  1  os  c  opt- 1  ,     Schli*-- 
ren    phot  oQr aphy . 
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40-291    753  Di»,       22.     30,     15 

(TISTM/PCR)     OTS    price    f1.6: 

•allittlc    Raiearch    Labi.,    Aberdeen    Proving 
Grouad,    Hd.  > 

A    OYNAIIC    PROGRAiailNG    SOLL'TION    FOR    A    CUHBINA- 
TORIAL    PROBLKH    INVOLVING    THE    SELECTION    OF    A    i>ET 
or    OPTIMUM    MEAPON    YIELDS, 

by    Hilliaa    Sacco.       Oct    b2,     ^ip.     incl.     tablet, 
2    reft.     ' BRL    aeao.     rept.     ao.     I43b; 
(DA    Projt.     503-05-005    aad    5C3-06-002 

(J  nc  fa  1 1  1  f  1  ed    report 

DESCRIPTORS:   •Meapont,  Prograaaing,  Equations 
Nuacrical  aaalysit,  Hatheaatical  analysit. 
Selection. 


coab i nator i a  1  problea  of  current  interest  to 
he  Meapon  Sytteat  Laboratory,  BRL,  involves  a 
•teralaatloa  of  optiaal  aeapon  yields.   Pre- 
lously  tolutloat  aere  obtained  on  BRLESC  by 
xkauttlve  learck  teckniquet.   Probleat  which 
da  1 1  large  auabert  of  pottlble  tolutiont  prove 
•  be  tiae  coataalng  aad  in  toae  catet  practi- 
ally  iapottlble.   The  problea  it  reforaulated 
•lag  the  faactiooal  equation  approach  of  dynaaic 
rograaaiag.   A  coapatational  algoritha  is  given 
kick  reialtf  la  lignlflcant  reductions  in  the 
oapatlag  tiaei  required  to  obtain  tolutiont. 
■•  lolutloa,  wklch  had  required  aore  than  seven 
eurt  coaputlag  t  lae  on  BRLESC  uting  the  ex- 
aaitive  tearck  techalque,  wat  obtained  in  :ess 
ban  one  lecoad  by  aeant  of  the  new  aethod. 
•ay  other  caset  of  interett  for  wklch  retults 
•re  not  attaiaable  uting  the  previout  alyoritha 
can  now  be  retolved  in  a  routine 
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Pitain-Dunn  Libs   i<roup,  Krankford  Arsenal, 
Philadelphia,  Pa. 

DEVELOPMEM  OK  KELtASE  BOLT,  NONFH AGM ENTATI  ON  , 
by  S   C   butter.   June  '.,  I'^p.   incl.   illus. 

Rept   no   K- ''.,;. 

DA    ProJ .     5S02-O6-O01 ) 

l'ni'la54ifieJ     report 

Dt  SC  r(  I  P  roH  S  :        *  1 1  p  1  o  i  i  v  r     bolls,      K  r  a  j ae  n  t  a  t  1  o n  , 
Shear     strfises.     Tests,      Test     aethods.     Design. 
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■  agiavox''o.,     Irba^ia,     111. 

SOLID-SHTK     IRM     S  \.K  (■     Dt.VICI-. 

Monthly     progress     rept.     no.      '0,     1     Oct-'     Nov    "^2, 

by     I.      M        Hl.-liettS.  '      Nov     -2,      3p.      Inrl.      llluS. 

(Co  n  •  r  n--  •      0»     '  '  -     i^-oK  !)-,     .. -^ 

i  ni-li»sslfled  report 

OF->CH  I  Py-iRS  :    'Aralng  devlr-s,   'Safety  devices, 
Flectronir  -quipaent,  Aray,  Solid  state  phys- 
ics. Switching  clrr-ults,  Guided  alsjlle  war- 
heads. Tests,  Ac r e  1  er a t  i 0 1 ,  Teaperaiure, 
Vibration,  Shork,  Hualdliy,  Guided  alsslles. 

The  purpose  of  this  prograa  Is  to  design,  de- 
velop, and  fabrtcat*  ten  electroiic  solid  slate 
ara  safe  de»ires  capable  of  functioning  In 
various  warheads  for  Aray  missiles  under  a  wide 
range  of  environmental  ro-iditlons.    The  output 
IS  '0  have  a  solid  s'aie  switching  circuit  which 
will  provide  an  electrlc-al  change  of  State  after 
the  missile  has  traveled  a  preselect»d  distance 
from  the  launch  site.    Two  units  will  be  made 
available  for  teleaet"ring.     Author, 
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PHOTOGRAPHY  AND  OTHER  REPRODUCTK)N  PROCESSES  -  Division  24 


by  Rurton  H.  Clay.  Marshall  C.  Kidd  and  others, 

June  '.",  16,.,p.   incl.   illus.  tables,  refs. 
(Contract  Sb^')}^^-^     '  1  ; 
NAVTHADfcVCKN  1  C  "^  *-1 


I'nclasslfied  report 


I)hS(  KI  PTiiHS:   'T. -lev  is  ion  display  systems, 
•Training  devic'-s.  •Flight  simulators, 
•Gunn.ry  trainers,  T  <•  1  e  v  l  s  i  o  n  ,  Training 
planis,  Optical  iaagi-s.  Simulation,  Visual 
P'- rr 'p  t  iun  ,  K  f  f  e  c  t  l  v  e  n  •■  s  s  .  i 

A  study  was  made  to  dcterraine  whether  recent 
advances  In  electronics,  optics,  and  data  record- 
ing could  he  utilized,  in  Judicious  combination, 
t   produce  a  It  -degree  closed  circuit  panoramic 
t 'I'- vision  system  that  could  be  used  to  simulate 
the  txternal  visual  environment  in  vehicle  oper- 
ator training  devices.   A  three-dimensional  scale 
""''  '  "f  the  desired  operating  area  provides  the 
iisual   input  information  to  a  closed-circuit 
multi-channel   television  system.    The  television 
pickup  mcv.  s  over  the  moitel  in  response  to  the 
<■  -nipu  t  •  r-pror  .'s  sed  control  actions  of  the  train. m-. 
The  tel.  vision  system  aci|uire.s  full   '^(-degrpe 
panoramic  image  information  h>  virtue  of  a  scan 
that  IS  optically  r.)trtteri  in  azimuth.   The  video 
information  thus  acquired  is  transmitted  to  the 
^!ispla>  .ssst-ra  mounted  directly  above  the  student. 
The  projection  s)stra  produces  a  real  image  on 
th.-  focal  surface  on  an  ellipsoidal  mirror  that 
vjr  rounds  t  h -■  obs.'rver.    T  h -■  sc.-n.-  that  he  sees 
1-  thus  mad.-  to  appear  at  Infinity.   The  study 
r-sult-d  in  a  su  r  \  .  >  of  potentially  applicabll' 
r  imp-n.n  t  s  .   syst.ras  and  t  e  c  h  n  1  .j  u  .•  s  ,   s.'lectlon  of 
ih.  most  js.'ful,  and  th.   .,  u  ,i  1  i  t  a  t  i  v  .•  design  of 
1*0  syst.m  c  on  f  iiju  ra  t  ions  .     Authori 


AD-2Q1  ^27 
(TISTB/DGH) 


P  i  v  .        ?  ^ 
G  T  ^     p  r  1  r  .'    f  ' 


N  «  \  B  1     K  ••  s     1  re  h     1  sb 
VN     t.<r    ^l    !Z\  T  hiN     n   m;!I1 
by    P.     s  .     ^  1  ^g  1  pr  ,     II.     f 
R       Thernikoff.         Z        Nov 
2    r  .■  r  5  ,  NK  I      r  "p  t  .     no 

(Proj  .     NR    006-09-i1-5.' 


Washington,      I).     C. 

M.   y  ^CHI^^  , 

Hirmingham,  and 

'i,   -p.   incl.   illus, 
-  o 

\    irlassified  report 


DESCKICToKS:    •Teaching  machines,  "Training, 
•I'ursonnel,  Design,  \vtallon  personnel.  Sub- 
marine personnel,  Control  systems.  Submarines, 
Urplanes,  Helicopters,  Spaceships,  Human 
e".ji.iP..  ring.  Tracking,  Selection. 

>e  design  and  operation  of  a  teaching  machine  is 
desrrihed  for  us-  in  the  s.'lection  and  training 
o!  operators  of  higher  order  vehicle  systt^ms.   In 
orri-r  to  rontrol  such  vehicles,  the  operator  must 
fompensale  for  the  time  lags  that  are  character- 
is'  ir  of  hi  J  her  order  systems.   This  compensation 
pro-."SS  has  he.,  n  termed  •■eijualization.-'   The 
1<-vi..'  consists  of  a  third-order,  two-coordinate 
•raking  system  with  a  servo  mechanism  for 
"djusting  the  values  of  the  quickening  gains. 
l«ryirig  the  alaount  of  quickening  in  the  systea 
■hanijcs  th-  ei^uRlization  requirements  of  the 
'ra  iking  task,    ".  .iaiv»  operator  is  initially 
pr-s>'n...d  with  a  .juickened  task  ne-ding  little 
•Jualizallon.    \s  long  as  he  maintains  a  small 
"rror,   quickening  continues  to  be  r "moved.    If, 
ho».\-r,  the  operator  begins  to  make  errors 
Jf'^'.-r  thnn  a  pr.>  determined  lev"l,  more  quicken- 
'■ij  IS  added  until  he  can  again  maintain  a  small 
error  lev.'l.   This  t.-chnique  of  continuous  vari- 
'''"'■  ''f  ■'le  amount  of  ijuickening  as  a  function 
j:  -rror  provides  at  all  times  an  equalization 
'^s»  whirh  is  appropriate  for  the  operator's 
ley.-;  of  p  r  0  f  1  1-  i  e  n  (■  y  .     '.  u  t  h  o  r 


AD-2Q1  788       Dlv.   23 
;tISTB/LMH)  OTS  price  $2.00 

Teaching  Machinet,  Inc.,  .Mbuquerque,  New 
Mexico. 

A  STIDY  IN  THE  APPLICATIONS  OF  TEACHING 
MACHINKS, 

by  Lloyd  E.  Hoatae.  Robert  E.  MiUey,  and 
William  H.  McMahan.   7  Sep  62,  b^p.  incl.  illus. 
tables,  3  refs. 
Contract  N61  33'5-1  OCC  ) 
;navTRADEVCEN  lOOO-l)      Inclasslfled  report 

DESCRIPTORS:   •Teaching  machines,  •Education, 
Learning,  Achievement  tests.  Analysis  of 
variance.  Intelligence  tests.  Military  re- 
quirements. Effectiveness,  Programming. 

Three  experiments  were  conducted  to  compare  the 
effects  of  programmed  learning  with  traditional 
teaching  methods  at  a  naval  electronics  school. 
Linear  programs  were  constructed  In  DC  and  AC 
tlectrlcity,  and  In  Calculus  for  Electronics. 
Experiment  lA  compared  the  results  of  Instruc- 
tion by  television  and  by  programmed  learning 
using  a  machine  and  a  programmed  text  in  DC 
Flectricity.   Experiment  IB  compared'the  re- 
sults of  instruction  by  conventional  classrooa 
lecture  with  the  re-sults  using  a  teaching 
machine  and  a  programmed  text  in  AC  Electricity. 
Final  examination  grades  showed  no  significant 
differences  botwen  methods  of  instruction  In 
either  experiment.   Experiment  II  compared  ef- 
fects attributed  to  the  method  of  homework 
preparation  in  Calculus.   Two  groups  were  used. 
One  group  used  a  regular  textbook  and  the  other 
used  a  programmed  textbook.   Examination  scores 
were  significantly  higher  for  the  group  using 
a  programmed  textbook.   Uuthor) 


24.    PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 

AD-2'V-  ^^q      Div.   2...  18 
TISTAGEC)  OTS  price  $3.tO 

Stockholm  U.  (Sweden). 

APPLICATION  OF  THE  METHOD  OF  LEAST  SQUARES  TO 

THEORETICAL  AND  PRACTICAL  INVESTIGATIONS  OF 

FUNDAMENTAL  GEOMETRICAL  DATA  AND  RELATIONS  FOR 

MEASUREMENTS.  PRIMARILY  TOPOGRAPHIC  MAPPING 

WITH  THE  AID  OF  PHOTOGRAPHS. 

Final  rept . 

P.  Hallert.   Oct  62,  32p.  Illus. 


by 


K.  Bertll 
15  refs. 
.Contract  DA  91 -591 -EUC-1 927 ) 

Unclassified  report 

DESCRIPTORS:   "Mapping,  Aerial  photography, 
Numerical  analysis.  Least  squares  method. 
Topographic  cameras,  Geometry,  Position  find- 
ing, Errors. 

The  fundamental  operations  of  photogrammet ry  have 
been  separately  investigated  and  the  geometrical 
quality  of  each  operation  has  been  determined 
according  to  the  method  of  least  squares.   The 
method  has  primarily  been  used  for  the  distinc- 
tion between  regular  and  Irregular  errors  of  the 
operations.   The  regular  errors  can  be  corrected 
for  individually  but  the  irregular  errors  have  to 
be  estimated  statistically  as  a  standard  error  of 
unit  weight.   The  geometrical  quality  of  the 
regular  errors  and  of  the  entire  procedure  is 
limited  by  the  irregular  errors.   The  standard 
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DlylBion  25  -  PHYSICS 

•rrori  pf  irbllrtry  fnaetioai  ot    ■••lured  data 
eaa  ba  d«t»Taia«tf  Mltli  tha  aid  of  tha  laas  of 

arrar  prapagatlea  aad  >ltk  attaatioi  paid  to  poi- 
iibla  coapaaiatlag  affaeta  bal»«a«  ifca  faadaaaa- 
tal  aparatioat.   Tba  Balliod  of  laail  iquarei  has 
pravad  to  ba  af  graat  laportaaca  bacavia  it 
brlag*  lyitaa  aad  ordar  lato  pkot ograaaat r 1 c 
ealealatloaa,  gl»aa  aalqaa  iaforaatloa  about  the 
laaaatrlcal  qaallty  af  tba  obiarTalloat  aad  tkelr 
faaetloat,  aad  aiaally  laadt  to  ifce  liapleit  poi- 
■Ibla  coapatatioai.   (Autkor, 

AD-291  ^74      D*»-   ^* 
(TISTB/TCG)  0T5  price  |1  .  VT 

Aray  Elaetroales  Research  aad  Developaeai  Lab.. 

Fart  loaaoath,  N.  J. 

tVALUATION    Of    EH-33A    PHOTOGRAPHIC    flL» 

PROCESSOR, 

by    Ckriitapbar    Lucaa.       JulT    62.    ^P 

(ASROL   Tatt    repl.    ao.     1.»85) 

Uaclaitlfled    report 


iacl  .   1  1 luf 


OESCRIPTORSi   •Photoflraphle  eqalpaeat,  •Photo- 
grapkle  flla,  • Pko tograp h 1 e  eaalaloai.  Proc- 
aailag.  VJieoilly.  Solatloaa,  Photographic 
eheaieali,  Teat  aethodi. 

Deiiga  fealurag.  perforaaace.  aad  test  rriulti 
of  Ika  EH-33A  photograpklc  flla  proeeiior  are 
reported.   The  aqaipaeat  de»elopa  the  flla  t>j 
applylag  a  layer  of  flicouf  aoaobath  to  the 
aaaliioa  aarfaee.   Adyaatagei,  d  1  ladva a t age  i  ,  aad 
llaltatloai  af  tka  proceiior  are  dlieaiied. 
(Aatkor) 


AO-2^1  "786      Q.».   --.  - 
JTISTP/JR)  OTS  price  i-^  .  oO 

Nafal  Ordaaace  Teit  Statioa.  China  Lake,  Calif 

SUMARY  OF  INVESTIGATIONS  OF  HEAT-WAVt  EFFECTb  ON 

PHOTOGRAPHIC  IMAGES. 

caap.  by  Rickard  B.  ■altoti    Oct  -.,  '..p.  i  n  cl . 

mat.  tablei.  )^    refs,   .NOTS  IP  ^754) 

(NAViCPS  rept  .  ao.  ■7''"  V 

UaclaiJified  report 


Origlaal  caataiai  color  platei;  all  ASTIA 
reprodact  loat  will  be  in  black  and  akite 
iaal  aay  be  teea  in  ASTIA  Hq. 


Or  1  g- 


DCSCRIPTORSt   "Heat.  •Optical  aaalyiii. 
•Pketograpkle  analyaii.  Wa»e  ch ar ac t e r  i  i t  i c j  . 
Grouad  effect.  I  a « t r uae a t a t i o n .  Optical  laages. 
Tasti,  Oiaraal  variatioai. 

A  eaaprahaailva  rapart  of  a  year'i  data,  takea 
froa  a  special  raaga  establitfced  at  NOTS  Ia* 
stady  of  keat  aafe  probleai.  is  prefeav«<l    ^l** 
data  iBClada  ai cr oa« teo ro 1 og i c a  1  inforaation  as 
•all  as  optical  aad  pkotogrephic  results  obtaiaeJ 
at  freqaaat  t i ae  inter»als  at  various  distancej 
aad  froa  several  caaera  ele»atioas.   Aj  a  result 
af  aaltlpla  corralatioa  aaalyses  of  these  daii 
tkrae  expariaaats  were  conducted.   Results  of 
tfeasa  axpariaaats,  akick  deaonstrate  that  it  is 
passible  la  aodlfy  the  keat  nare  problea  by 
appllcatioa  of  farioas  ground  cover  aaterials, 
are  also  presented.   .Author 
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AD-291  215      D»»-   2-; 

(TISTP/«H)  OTS  price  t^.hO 

Oklo  State  U .  Research  Foundation,  Coluabus. 
ELECTRON  IMPACT  STLDIES  OF  CARBON  DIOXIDE  ■ 1 TH 


OSCILLATOR  STRENGTH  DET EHMl N AT  1 ONS , 
Edwin  N.  lissetlre  and  Vincent  D. 


by  Edwin  N.  lisseiire  an 

Not  t  ^  ,     <ii^p  .      inci.   illus 
Scientific  rept.  no. 
Contract  AF  '  ^    r—  i. 

AFC  RL  ' 2-1  :a^ 


tables 


Beyer, 
refs  . 


1  ,  P  r  0  J  .  'V  J  5 
Unclassified  report 


DESCRIPTORS:    "Carbon  dioxide,  •Molecules, 
•Electrons,  •Inelastic  scattering,  'Oscilla- 
tion, 'Spec t rograph  ic  analysis.  Excitation. 

Electron  lapact  spectra  of  carbon  dioxide  are 
reported  at  accelerating  voltages  of  i':,  200, 
3,  and  4^0.   Since  the  resolution  of  the 
spectroaeter  is  greater  thaa  in  previous  studies, 
Bore  detail  structure  is  observed  In  the  spectra. 
A  siaple  aethod  of  deleraiaing  oscillator 
strengths  in  the  spectra  of  aolecular  gases  is 
presented  and  several  oscillator  streagths  for 
carbon  dioxide  were  deterained.   The  results 
are  coapared  ailh  optical  data.    Author/ 


AD-291  221 

;tistp  j« 


U 1 V .   2  5 
OTS  price  $'.60 


General  Electric  Co. 


Space  Scleaces  Lab. 
Ph  1  1 adelphl a.  Pa  . 

GAS  DYNAMICS  OF  H04CGENE01S  ATOM  RECOMBINATION 
IN  A  C tLINDBICAL  TUBE, 

by  Terence  C.  Flaherty,  John  K,  »llson  and 
Sinclalre  M.  Scala.   Dec  '.2.      ^'p.  Incl.   illus. 
'  refs.    .Kept.  no.  H'.SD  <" 

I  nc  1  as  s  i  f 1 ed  report 

DESCRIPTORS:   'Energy,  'Gas  diffusion, 
Det erai na t 1  on .  hinellc  theory.  Cylindrical 
bodies.  Argon,  Radiation  effects,  Dynaalcs, 
Equations. 
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HiighHj  Research  Labs.,  Mallbu.  Calif. 
CfcSI'M  PLASMA  STIDILS  M)R  THERMIONIC  tNKRGY 
CONVtRSION 

Quarterly  leifr  f-pt.  no.  :.  '  June  fl-M  May  6: 
on  Ph  a  s  >• 

by  R.  r.   Knechtli.    M  May  'T.   'p.  :     refs. 
("onlracl  N  o  n  r-  '  ^01  OC  ) 

Inclasslfied  report 

DESCRIPTORS:    'Plasaa  physics,  •Theralonlc 

emission,  Kn-rgy,  (eslua,   lonlxatlnn,  Measure- 
■enl.  fclfctrons. 
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OTS    price    |: 
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Little,     Arthur    D.,     Inc..    Cambridge,     Mass. 
SIPtKCONDIICTIVt    EFKtCTS     IN    THIN    FILMS. 
Interia    engineering     rept.     no.     3.     15     July- 

1'  Oct  t: . 

by  S.  Shapiro.   15  Nov  6::?,  21p.  incl.  illus. 
2  ref  s .  I 

(Contract  AF  J  j)  1. 1)  5 '-T":*  1  5  ; 

Inc I  a s s i f i ed  report 

OtSf KIPTDKS:   •Metal  filas,  "Thin  films, 

•Superconductors,  •Detectors,  Microwaves, 

Microwave  equipment.  Cavity  resonators. 

Ha  v>- guides.  Aluminum,  Tin,  oxides,  Feasibility 

studies. 
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DESCKIPTOKS:        •Quariz    crystals,     •Crystals, 
•Crystal     holders,     'Manufacturing    tnelhods. 
Production,     High     frequency.     Vibration,     Shock, 
Seals,     Processing,     Quality    control,     Test     equip- 
ment.    Test     methods.     Electrical     properties. 
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>■  s  e  n  '  e  d  is  a  condensed  summary  on  the  produc- 
on  engineering  measure  to  produce  crystal  units 
e  summary  includes  a  review  of  the  technical 
oblems  encountered  and  an  analysis  of  test 
suits  achieved  in  the  pilot  run.   Included  are 
'ailed  descriptions  and  supporting  data  on  dy- 
mir  vibration  tests,  problems  encountered  in 
e  development  of  a  suitable  crystal  mount,  re- 
•ed  crystal  processing,  yield  figures  and  test 
sul's  achieved  in  the  pilot  run.   Material, 
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equipment    and    operational    descriptions    are    in- 
cluded   on    all    processes    employed    M    the    pilot 
run.       The    quality    control    and    inspection    manual 
outlines    quality    control    and    inspection    tech- 
niques   which    were    applied    to    the    pilot    run. 
(Author) 
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THE    DRAG   OF    CYLINDERS    IN    STEADY    PARTICLE-LADEN 

GAS    FLOW. 

Final  rept.  on  Phase  III, 

by  H.  M.  Krlebel  and  E.  G.  Chilton.  Sep  62.  98p. 

incl.  illua.  tables,  19  refs. 

(Contract  DA  49-1 46-XZ-O24) 

(DASA-1322)  Unclassified  report 

DESCRIPTORS:   'Subsonic  flow,  'Gases,  Velocity. 
Density.  Viscosity,  Particles.  Drag.  Fluid 
flow. 
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Stanford  Research  last.,  Menlo  Park,  Calif. 
DRAG  OF  CYLINDERS  AND  SPHERES  IN  STEADY  PARTICLE- 
LADEN  GAS  FLOM. 

Technical  rept.  (Final)  Part  2.  Phase  II. 
by  R.  E.  Lundberg  and  E.  G.  Chilton.  Nov  62, 
47p.  ind.  illus.  tables.  16  refs. 
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DESCRIPTORS:   'Fluid  flow,  'Particles, 
Reynolds  nuaber.  Digital  systeas.  Motion, 
Drag.  Cylindrical  bodies.  Spheres,  Velocity, 
Air ,  Gas«s . 

The  drag  on  cylinders  and  spheres  has  been  coa— 
puted  for  steady  particle-laden  gas  flows  In 
which  the  particles  aay  follow  paths  different 
froa  the  gas  streaa  lines.   Particle  trajectories 
and  velocities  are  coaputed  by  a  digital  aethod 
which  appears  to  be  aore  accurate  than  earlier 
analog  methods.   With  the  results  of  this  coapu- 
tation  the  drag  due  to  aoaentua  transfer  between 
particles  and  gas  is  calculated.   The  total 
drag  on  the  body  it  the  sua  of  this  aoaentua 
transfer  drag,  the  drag  due  to  particles  iapact- 
ing  on  the  body  and  the  clean  gas  drag  coaputed 
by  conventional  aeans.   Calculation  procedures 
are  developed  for  particles  of  unifora  size  as 
well  as  for  varying  size  particle  streaas.   The 
p'pssure  distribution  over  the  front  face  of  both 
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crlladeri  ••i    ipherei  li  ilio  co«putfd.   R e » u  I  I  s 
tre  eorrrltted  hf    the  In^rtli  piriBfler  tnd 
particle  Reyaoldi  auaber  md  roughly  Itidlcitp 
that  for  adjasted  laertla  para«eteri  1  >•  n  than 
3.1.  particle*  geaeralljr  follow  thf  j  t  fa^l  I  n  "  i  ; 
aid  the  draj  eaa  be  coBput^d  as  If  t  h  >•  blast  w  r  » 
a  cleaa  gai  with  the  dentlty  af  th»-  ■Ixtur--. 
V  Aathor } 
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ExperlBfnti  ar**  dfsrribed  showing  aagn'lo 
interaction  bet  ■•■en  thin  Bajni-lic  filai  o 
rate  >  u  per  i  nipo  led  nubstrales.  A  fiia  edg 
scratch  iBperf'-ctiun.  and  a  broad  butting 
iiatlon  wall  show  the  ability  to  influenc 
nucleation  in  a  lecond  flla.  Further  exp 
are  described  for  interactions  between  do 
ihin-fllra  structures  on  the  sane  substrat 
ability  is  demonstrated  of  a  i i ap 1 e  8  d 
■all  in  one  fii«  to  cause  nucleation  of  a 
slender  doaain  in  the  neighboring  t"  1  1  ■  wi 
application  of  an  applied  field.  The  nuc 
of  a  doaain  in  one  fila  by  a  staple  Ser. 
wall  in  another  flla  is  studied  tneur-lir 
Conditions  for  doaain  nucleation  are  ijerl 
periaents  are  described  ■showing  the  effec 
wall  action  in  one  flla  of  the  pres--nie  o 
tionary  walls  in  a  second  fila.  The  aag 
of  the  experiaental  interartion  is  oapar 
theoretical  predictions  derived  ejrlier. 
nations  are  advanced  for  the  saallness  of 
peri«ental  interaction,  and  leans  for  acn 
interactions  closer  to  theoretical  predic 
are  discussed.  A  nondestru.-tive  read  aea 
■ent  IS  advanced  that  depends  on  the  -ff- 
wall  interaction  on  the  L-oerrive  forre  of 
The  expected  interaction  between  a  wa.l  i 
flla  and  an  edge  of  a  second  fila  is  rale 
assuning  a  linear  dipolar  wall  node!  and 
fdj«-  '  'T  a  finite  width  of  j  n  i  ;  o  r  m  .  .  -  1  i  ^ 
cr.  .Author. 
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and  reflected  radiation,  and  result*  ire  ob 

talned  which  relate  to  each  part  as  well  as 

the  total,  coablned  radiation.   The  result* 

provide  a  reiitlonihip  between  the  radiant 
^  ..  - ..  _  _  ^  .  .   _ .    .  . 
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X-Kay  energy  and  the  separation  between  the 
■  etalllc  spheres.   C.  raphlcal  and  tabular  re- 
sults are  given  for  a  specific  geometric  config- 
uration.  (. eometrlc  and  algebraic  approxinations 
are  used  In  order  to  simplify  the  analysis. 
Al*o,  physical  assuaptlons  are  made  regarding 
X-Kay  reflection.   A  complete  account  of  the 
approximations  Is  maintained  and  an  ettlaate  of 
the  error  is  available  for  all  expression* 
throughout  the  analysis.    Author; 
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IS  concerned  with  a  theory  of  vis 
astlc  solids  which  reduces  lo  that 
(al  linear,  viscoelasticity  as  on 
ase  and  to  the  ,inviscid,i  theory  o 
astir  solids  in  another.  Whereas 
ic  strain  rates  are  assumed  to  be 
om  the  appropriate  creep  integral 
al  viscoelasticity,  the  plastic  si 
tress  space  are  dependent  not  only 
istory  but  also  the  time  history  o 
fler  postulating  the  existence  of 
ading  surface  in  the  v i s c oe  1  a s t i c- 
ate  and  deducing  the  appropriate  c 
loading,  a  major  portion  of  the  p 
to  establishing  >';  the  convexity 
g  surface,  .  the  direction  of  th 
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e  present  theory  in  contrast  to  t 
iscid  theory  of  plasticity),  being 
on  certain  measures  representing  t 
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lion  of  experimental  results  deali 
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d  surfaces  where  corners  are  obser 
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pick-up  coil  and  the  aignal 
tegrated,  and  displayed  on  an 
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by     H.      J.       isliai*.     K.      a  arlsoi,     a 'id     r.        «uda. 

Aug     ■•:,      '''p.      I'lrl.      lllus.     »        refs. 
Contra'-t     Kf     33  I  1 1 1;  J  7CJ^  ,     Proj. 
VHl      w-^'T^  Inrlasslfled     report 
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by  Victor  CuuK,  Martin  L.  Perl  and  others. 

Nov  •  .. ,  4ip.  incl.  lllus.  tables,  I4  refs, 

^Technicalrept.ni).  8)  t 

^Contract  Nonr-'.. .;»,-.  .3) 

Unclassified    report 

UtsC  K  I  PTUKS  :        •  h  1  a  .s  t  1  r  1  I  y  ,     •Scattering, 
•Differential     equatinns,     Pions,     Protons, 
Motion,      Resonance,      Energy,     Functions, 

MrHsurernent. 
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Rocket    Research    Lal).,     Ohio    State     U.,     Columbus. 
CHEMICAL     MStTICS    UK    NITROUS    OXIDE    DECOMPOSITION 
AT    LLtVATtD    PHtSSUIltS     AND    TEMPERATURES. 
Rept     on    Aerospace    Simulation    Techniques    Hesearch, 
by     t       Stokes     Fishburne     and     Rudolph    Edse. 
Sep    •,        "p       iBCi.     lllus.     tables,     1""    refs. 
Contract     AK      -3(616)     '■",     ProJ.     "^'O 
ARL    •.-..  I'nclabsified     report 


UtSCRII'TOKS:        -High     pressure     research,     'High 
teraperaturi'     research,     'Nitrogen     coaipounds, 
•Oxid>'s,     ■'UecoBposition,     'Shock     tubes.     Shock 
K.ives,     Kfjli'itinn,     Schlieren     photography.     Vi- 
bration,    Keldxalion     time.     Valence. 

Kinetic  studies  of  the  thermal  decomposition  of 
nitrous  oxide  were  conducted  in  the  temperature 
ranje     ;'rom  tu  K.         The     decomposition     of 

nllrllu^     ovide     lie  hind     the     reflected     shock    wave     in 
a     shock     tube     Has     investigated     using     photographic 
tichniijui,.        It     .ippears     that     the     rate     of    de- 
cumpoition    may     be     governed     by     the     vibrational 
r-   ;a\nt  ion     time     of     the     lower    energy     valence     bond. 
Indjii.on     times     for     the     rapid    decomposition     of 
nitrous     J  vide     range     from     '.  i  ^    Bicroseconds     at 
^ /,  j       K     to     zero     microseconds    at     about     -  '  K.        The 

value     of     aUoj!  microseconds     at     '>..'        K     agrees 

qualitatively     Mith     approximate     values     obtained 
by     other      inv'stijaturs.         .Author 
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by     I..      M.      iippenheim.         .luly     '-l,       'p.      incl.      illus. 
tables        Technical     rept.     no.     fclU-l-^ 
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Inilnssified     report 

lih  MR  I  I' IiiRM         'iiptlcs,      'Magnetic      effects. 
No  ■! -destructive     testing.     Conversion     ratio. 
Instrumentation,     Tests,      Higilal     recording 
systems. 


^   sm  a  1 

d  .•  V  e  1  o 

0  1  mag 
t  1  V  e  m 
.  o  ■!  f  1  g 
g  r  d  i  ij 
a  '  1  p  » 
proper 
data  0 

'  n  p  e  , 

d  w  !  0 
CO  n  f 1  g 
using 


ignetlc-optlc     converter        MOC,      Jr.^     was 
to    visually    study    digital     inforaatlon 


1  m  ag  • 

ped  _ 

netic  tape  In  a  convenient  and  nondestruc- 
anner.    '.  rapid  analysis  of  the  aagneiic 
uratiois  can  be  performed  on  either  analog 
Ital  Instrumentation  tape  to  determine  If 
rT order  is  functioning  properly.  If  the 
lupe  t'oraat   is  being  used,  and  to  read 
r  locate  certain  points  of  interest  on  the 

This  r-port  covers  the  approach  and 
pment  of  the  MnC  ,  Jr.   to  its  pr'>sent 
uration  and  the  results  of  various  tests 
the  aagneiic-optlc  converter.    (^Author; 
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Boeing  Scientific  Research  Labs.,  Seattle,  Mask, 
FINITE  AMPLITUDE  INSTABILITY  OF  THE  POSITIVE 

COLUMN, 

by  Oivin  Holter.   Nov  62,  I7p.  illus.  9  refs. 

(Document  no.  D1-82-0211) 

Unclassified  report 

Also  available  froo  the  author. 

DESCRIPTORS:   •Magnetic  fields,  •Diffusion, 
•Amplitude  modulation,  Stability,  Electric 
currents,  Seniconduc tor s ,  Oscillation. 
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Brown  ".,  Providence,  R.  I. 

EXPERIMENTAL  STUDY  OF  THE  DYNAMIC  MODULUS  OF 
ALUMINUM  IN  THE  PRESENCE  OF  CREEP, 
by  S.  H.  Bodner  and  C.  L.  Aaba  Rao.   Nov  62, 
-p.  lllus.  -:  refs.  (Technical  rept.  no.  32) 
Contract  Nonr-:c...O.  ProJ.  NR  06^-^2/.) 

Unclassified  report 

DESCRIPTORS:   •Aluminum.  *BeaBs,  Mechanical 
properties.  Lreep,  Uynaraics,  Tensile  properties 
Stresses.  Buckling,  Vibration,  Oscillation. 

An  experimental  study  on  the  interaction  of 
tensile  creep  and  lnv«  amplitude  lateral  oscil- 
lations was  performed  on  aluminum  speciaens  to 
determine  the  changes  in  the  dynamic  aodulus  due 
to  creep  and  the  effect  ot  viii rations  on  the 
creep  properties.   No  significant  changes  were 
found  to  occur  in  either  thi  cynaoic  modulus  or 
in  the  creep  ch arac t e r i si i c s .   The  dynamic  for- 
mulation of  creep  buckling  problems  is  discussed 
in  relation  to  these  results.    .Author; 
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Cruft  Lab.,  Harvard  I.,  Cambridge.  Mass. 
SCATTERING  BY  A  NARROW  PCP.FECTLY  CONIXCTI^r, 
INFINITE  STRIP  IN  \    GYROTROPIC  MEDIUM, 
by  S.  R.  Seshadrl.   2'  Oct  t2,  lip.  3  refs. 

Technical  rept.  no.  36") 
(Contract  Nonr-1  8t:63  2 ,  ProJ.  NR  371-Olu) 

U  nc 1  a  s  s I f 1 ed  report 

DESCRIPTORS:   •Scattering,  'Electromagnetic 
waves.  Conductors,  Integral  equations.  Mave 
characteristics.  Plasma  physics,  Polarization, 
Magnetic  fields. 

The  scattering  of  a  plane  electromagnetic  wave  of 
wave-nuaber  k  by  a  perfectly  conducting  infinite 
strip  of  width  2a  is  Investigated  for  the  caae 
In  which  the  surrounding  aedlum  is  gyrotropic. 
The  gyrotropic  axis  Is  taken  parallel  to  the 
edges  of  the  strip.   The  problem  ia  foraulated 
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k(.   Expreliioni  for  the  fir-zoi»  fieldJ  iid  'i' 
firit  two  terBt  In  the  i»riei  for  the  to'»l 
frittering  crost  lecllon  ir-  obtained.     lulhor 
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General    Electric    £cw,     Syr4cus^,     N       Y 
STUDY    OF    ELECTRON    KOCLSINC    BY    SOS-lINE*H 
F  I  n»l     rept  .  .        June     5~*-0cr     '   '  , 
by    Hurt     Schletlnger.       Oct     62.     V» '  p .     inc: 
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DESCmPTORSi        •Cathode     rsv     rubes,     •  Optica: 
lyiieas,        Reslitiince,     S-^bili'y,     Eler-rms, 
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The    u*e    of    reilitlve     iplril     coatmgs     in 
optical     devices     is     discussed.        Thejr     inr'.urte 
spirals    with    unifora.     as     well     m 
turn    density.       The     linear     spinls     con-r 
tron     optical     throw    without     focusing.       *< , 
spirals     cm     be     used    as     electron     lenses     - 
conferging.     as    well     as    diverging, 
eral     theory    called    electron     t r i gon obp • r v 
developed     to    predict      laage     formation     in     s  v  s  ■  •■  m  s 
with    spiral     optics.       This     'h^ory     is     a  I s  i 
applicable    to    c  on  V'<n  t  i  on  n  1     svs-ems     emp'.oving 
electrostatic,     aagnetic,     or    mix-d     fi-lds 
tical     applications     of    spinl     op'ics     ^r- 
trated    by     four     typi-s     of    de  ve  I  op«e  n  t  ,  l     c^-hode 
ray    tubes,     including:        Scan     s'abl'.izcr     •uD'-. 
conserving    sweep     size     ov<- r     s    -ide     range     if    ;.^s 
acceleration;     penetron     •  j  b^  .     using     s  p  i  r  i '.     optics 
for    a    single    beaa    two    color    display;     5Cdn    magni 
fier.     using    a     spiril     lens     'o     incre^s-*     pic'^r- 
siie     up     to    three     times     linear;     anJ    mirotpo; 
tube,     using    a    spirit     neck     '^    p  r  o  I  u  • '•        ,0C0    llaei 
pe  r     1  nch     at     ..    kW    p.T     $  r     cm  Au  ■  n-' 
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THE    HAGNETIC     SUSC  EPT  1  BI  1    I  TY     i-     Hr,F2. 
by    Charles    Trapp    a  n  ,1    J.     n       ^t     .t.       \<^f,?.    9p. 
incl.      illus.     23     refs.        T^rr^n,     ,i      r-p'.      no.     9) 
Contract    Monr-2i  ..  '  '  ' 
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.Contract     AF 
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DESCHIPTORS:        'Plasaa    physics.     • E 1 pr t r oma j n e t i c 
waves.     Density,     Spec t rog raph i c     analysis. 
Scattering,     Plasma    ..  s  r  i  1  !  a  t  i  o  n  s  ,     Uiplfctric 
properties.     Refraction,     Absorption. 

Recent     Interest     in     scattering    of     a     coherent     eler- 
troaagnetlc    wave    fron    density     fluctuations     in     a 
plasaa    centers    on    th^    examination    of     the     srattPr- 
ing    cross     section     and     its     relation     to     the     fluctu- 
ation    ipectruB    of     the     pli.ma.        This     r-pc.rt 
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D  t  bi    ■<  1  P  T  1 '  K  .-1 :         •  s  ;i  p  c  I  r  n  g  r  a  p  h  1  c     analysis, 
•Mpmory      Ip.ips,     ,    >»     frp()upncy,      Inslruaenla- 
t:or,      hre^uency     analyzers.     Signals,     bubsonic 

f  1  OK  . 

;n..  rotcrPHl  fuenorv  filter  IS  analyzed  in  its 
ap -.J  1. cation  as  »     spectrum  analyzing  device  and 
IS  shown  t.   tp  capablp  of  performing  a  speclrum 
anaysis  «'.  Ih  a  minimjm  of  mean  squared  error  in 
a  minim  J m  cf  lime.    The  instrument  herein 
described  m  \  \  :     provide  a  visual  display  of  the 
lOK  frequence  spectral  components  of  any  arbi- 
trary ■aveform  Bhich   is  applied  to  its   input 
term'inals.    In  particular,   ll  "ill  analyze  fre- 
quencies up  to  four  cycles  per  second  with  a 
resoiuliin,   or  uncertainty,   of  better  than  sixty 
seven  ihousandt-s  of  a  cycle.   The  signal  must 
be  available  f  r  ana.ysis  for  a  period  of  time 
of  not   less  tt,^n  fifteen  seconds.    Theoretical 
dnd  praclica.     -i  s  ;  1  e  r  a  t  i  o  n  s   in  the  inslrumenla- 
l  i  o  n  or  t  h  p   1  p  .  :  c  e  j  r  e  -'.  i  s  c  J  s  s  e  d  from  the  system 
design  viewpoint.    .Aulho.. 
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(Contract     No nr- 586700; 

t;  n  c  .  a  s  5  1  f  1  e  ,1     report 

UtSCHlPTi'Kb:         •Hagnetohyilro  dynamics, 
•Thermodynamics,     l.  ases.     Power     plants.     Oen- 
erators.     Kadiaiorj,     Shielding.     Pressure, 
Koilinj,      Kefrigeration     systems. 

r-i  p  rmody  n  am  1  c     efficiencies     and     radiator     sizes 
of     Hray'ton     iyc;e     KHU     generator     systems,     with 
ani     wittiout      regenerators,     were     obtained.        A 
new     jas     cycie,     the     T r  i -C y c  1  e .     was     synlh.  sized, 
ftip     Tr.-1-.r.e     has     a     radiator     size     as     small     as     the 
regenerative     It  r  a  y  t  o  n    (ycle,     hut     a     high     pressure 

A     new    cycle     was     iliscovered    which     operates 
s  s  0  c  1  a  I  1  n  ;      ■  ",  p  m  i  r  a  1      r  e  a  c  t  i  i)  n     a  n  i 


rat  10. 
on  a 


c  0  m  t>  1  n  e  s 


5d 


advantages  ul  a  dry  gas  expansion,  a  liquid 
resiion,  and  a  Hankinp  Cycle  size  radiator. 
ofiy  generation  in  supersonic  MHO  generators 
analyzed,  the  poly  tropic  efficiency  was 
led  to  the  generator  operating  paraaeter: 
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....V  L,  u,.  ,.».  o,,„  refrigeration  techniques 
examined.    Multiple  radiation  shield  in- 
lion  thicknesses  were  computed.   An  opti- 
lemperalure  ratio  for  heat  rejection  from 
clive  refrigeration  system  was  found  for 
rcon ducting  magnets.   vAuthor, 


AD-.  '  1  '"Ji 
^TI.'sTM  L.ni 


Div. 

(iTS  pri 


^  30 
«  2 .  60 


Navy     t lee  ironies     Lab.,     San     Uieyo,     Calif. 

tiAiirK      ((iNbTANTS    OK     MAt.ShSIlM    SILICIDE     AND 

MAi.Ntbl  1  M    (ItKMAMUK. 

krs  Parch     and     <levelnpraent     n-pt., 

by     K.     I).      K.-din.        •"     S.'p    •.,     .     p.     incl.      illus. 

t  alii  PS,  nf.s.  SEL     repl.     no.      '  '   ■  .^ 

'n classified  report 

Dt.  SIHIPTOHS:    "Mngnesium  compounds.   •Gerraaniuni 
lompounds,  "Silicidi's,  •Sound  t  r  a  n  stsi  s  s  i  on  . 
•Klaslicilv,   Intermetallic  compounds,  Serai- 
conduciors.  Single  crystals.  Measurement, 
I  llrasnnicv,  (Is c ill  o scopes,  Crystal  oscillators. 
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I'KKKlATUiN  Vt     PLATK  CHhtC  HICKLISl,  THLOH>   .»  1 TH 
t.VPtKlMKNT.-s  UN  l.ONi,  Pi.ATtS  OK  AH  Ml  SIM  ALLO^ 
-     ■  -.-        AT       K , 

Final   rept   ,   ^.^-AJg  ■    on  Metallic  Materials, 
tiy  Halph  Papirno  and  I.eorge  Gerard. 
:'  V ■     1 n  r 1   illus.  7  re  f  s . 
(Contract  AK  33  ( 657)  8..  ■  •  ,  Proj.  ■^^^^) 
(AM)  TUK  &..-865)         Lnclassified  report 

IvKM  H  IPTtlHS  :   ••Aluminum  alloys,  'Creep,  'Ruck- 
.ing.   bhepts.  Theory,   Instrumentation,  Load- 
ing, Stresses,  Ue format  ion.  Solid  state 
physic,.  Mechanical  properties. 
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DRIVEN  TEST  FACILITY.  SECOND  SYMPOSIUM  ON  HYPER- 
VELOCITY  TECHNIQLES  SPONSORED  BY  THE  UNIVERSITY 
OF  DENVER  20-21  MARCH  1962,  DENVER.  COLORADO, 
by  W.  R.  Warren,  D.  A.  Rogers,  and  C.  J.  Harris. 
1<5b2,  38p.  Incl.  Illus.  28  refs. 
(Contract  AF  QU[bi^l)bM) 

Unclassified  report 

DESCRIPTORS:   •Shock  lubes,  •Re-entry  aero- 
dynamics. Symposia,  Gases,  Mach  numbers.  High 
temperature  research.  Test  facilities.  Hyper- 
velocity  vehicles.  Helium. 
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University  of  Southern  Calif.  Engineering 
Center.  Los  Angeles. 

EXCITATION  OF  WAVES  IN  A  WARM  PLASMA  BY  AN  ELEC- 
TRIC DIPOLE. 
Te  c  h  n  1  c  a  1  rept .  . 

by  Hans  H.  Kuehl.   Sep  t^2 ,     a8p.  12  refs. 
(use  EC  rept.  no.  8^-.,:  5;  EE-T^y 
vConlract  AF  1 -» (  60^  j  tjl  '5  ,  Proj.  46^2) 
'>AFCRL  '.-"3'')  Unclassified  report 

DESCRIPTORS:   •E le ct r onagne t i c  waves,  'Plasma 
oscillations.  Hydrodynamics.  Thermal  radia- 
tion. Plasma  physics.  Perturbation  theory. 
Ionization,  Dipole  moments.  Excitation. 
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North  Carolina  U.,  Chapel  Hill. 
DISLOCATION-IMPURITY  INTERACTIONS  AND  STRAIN 
AGING  IN  AgCl, 
by  M.  N.  Kabler,  M.  G.  Miller,  and  L.  M.  Slifkin. 

i''2,  "3p.  incl.  illus.  20  refs. 

.Contract  AK  /,^(b38)8b5) 

Unclassified  report 

UESCHIPTOHS:   'Silver  compounds,  'Chlorides. 
•Crystals,  Chemical  impurities.  Aging. 
Stresses,  Reaction  kinetics. 

Strain  aging  has  been  observed  around  room 
temperature  in  silver  chloride  single  crystals 
containing  a  few  parts  in  ICl, OCC  impurity. 


59 


wj_j_a. 


oA  _  ounriTirTinN  AND  MANAGEMENT 


PRODUCTION  AND  MANAGEMENT  -  Division  26 


DlvlBion  26  -  PRODUCTION  AND  MANAGEMENT 


PRODUCTION  AND  MANAGEB/IENT  -  Division  26 
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of    dlslacatlei    pliilig    by    polyTile.i    etiloii 
lelntvt.       A    ilitrp    lo-«r    yl«l<l   pol»t    ofi.n 
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lADUTIOf*    EFFECTS    ON    SEBICUNDl  CTOR    C*T*LYbTS. 

Final    r«rt. ,    1    J«"    61-31 
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fac<»a,  Pbotoeofiduc  t  1»1  ty  . 
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■aisackaaatta  t.,  Aafcerii. 

THE  SCATTEBING  Of  LIGHT  BY  HETEHUOENEOI b  iPHtHtb 
by  i.  S.  Slala.  P.  B.  ■Hioa.  and  b.  N.  btidhaa. 
15  Jaa  62.  Ibp.  lael.  iliui.  9  refi.   oSH 
lackalcal  rapt.  no.  42 
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NortkroD  Corp.,  Haatkoraa,  Calif. 

OCABTZ  LAMP  BADIANT  HEAT  BBAZING  LARGE  REKHACTi.Ki 

■ITAL  HONETCOM  SANDWICH  PANELS. 

latarla  aaglaaaring  prograia  rept 

10  Oct  62. 

by  D.  B.  Haglll  and  B.  Galeaala. 

6lp.  lael.  lllui.  tablei.  28  refi 

IB-7-937tU)) 

(Contract  AF  33v657)98v:.  ProJ.  7-O'a; 

Uac  laiil f 1 ed  report 
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,  Oct  f-.^  , 
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DESCRIPTORS:   'Sandwich  pnneli.  'Honeycoab 
eorei.  •Refractory  aalarlalt,  Radiant  heating 
paneli.  Moblua  alloyi,  Tllantua  alloyi, 
ZirconluB  alloyi,  Bolybdenua  alloys,  Soldering 
alloyi,  Betali,  Baa « f ac t u r 1 ng  aelhodi.  Design, 
Proceiilng,  Bra»lag. 

This  project  iJ  planned  to  derelop  aan u f a c t u r 1 ag 
■ethodj  and  design  criteria  for  refractory  aelal 
braied  sandwich  structures  of  sufficient  ilie  to 
be  practical  for  aerospace  Tehlcles.   The  quarli 
Iiap  radiant  heating  lystea  will  be  used.    Inres- 
tigatlon  has  deaonilrated  that  diffusion  bonded 
honeycoBb  core  can  be  produced  and  that  suc- 
cessful braxlng  can  be  accoapllshed  under  tlae, 
leaperalure,  and  Inert  gas  ataosphare  conditions 
representat l»e  of  the  quarti  1 aap  radiant  brailng 
svstea    Slobiua  alloy  0-'"       Nb--:Ti-SZr   and 
■  olrbdenuB  alloy  TZB   Bo-.  .  ' T 1  -  .  .  I 8Zr  ,  can 
be  fabricated  Into  honeycoab  core  by  the  dif- 
fusion bonding  process  with  no  degradation  In 
physical  properties.   A  solution  of  .  Hf    -    :S 
HNO  '  -  "'  tl20  offers  good  potential  for  pre- 
braie  cleaning  of  D-  "  face  sheets  and  core  dif- 
fusion bonded  with  a  ilrconlua  foil  Interface. 
Excellent  flowablUly  and  filleting  hate  resulted 
froa  use  of  T 1  - '  '  V- " ' C r-  '  A  1  braie  alloy  with 
[)_  ..  iB  a  <    aa.  argon  ataosphere.   Paraaetrlc 
analysis  of  heat  shield  panels  Is  discussed  and 
certain  conditions  are  cited  which  preclude  the 
use  of  •»  all  D-  't    facing  sheet  for  these  panels. 
The  lonlr  loading  alone  of  the  structural  panels 
IS  shown  to  be  a  nun-crltlcal  factor  In  deter- 
Blnalion  of  core  depth.    Author, 


AD-."''-  ,  ' 
TISTB  HRW 


DiT  . 
OTS  price 
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Bassachusett.  Inst,  of  Tech.  U  1  y .  of  Sponsored 
Research,  (,  a  abridge.  „,-.„„, 

EVALLATIUS  o^   tLECTHUN  HEAB  BELUINO  ^0R  fABKl- 
CATION  UK  iLTRA  HIGH  STHEM.TM  STEEL  KOCEET  BOTOR 

CASES. 

t>j    R   E.  Trarls,  V.  P.  Ardlto,  and  C.  B.  Adaas, 

Jr.   Sep  '  ■  .     ^  ip ■     lllus.  tables.  -  refs. 

^Contract  NOw  '  -  .. '  " 

Inclasslfled  report 

DESCHlPTURS:   •Rocket  cases.  •Steel.  "Sheets, 
■echanlcal  properties.  Pressure  vessels, 
Cylindrical  bodies.  Electric  arcs.  Electron 
beams.  Belds,  fracture   Bechanics  ,  Structural 

shells.  Be;. ling.  Processing. 

Reliable  tungsten  Inert  gas  and  electron  beaa 
welding  procedures  ha»e  been  established  for  tha 
fabrication  of  low-alloy  ultra-high  strength 
sheet  sterls.   Belds  have  been  generated  which 
exhibit  yield  strengths  In  the  /*  .''   psl 
range,  and  unl-axlal  ulllaate  tensile  strengths 
iB  the  -,"^  .  ,  I.   ptl  range  and  as  high  as  120,  JCO 
psl.   Bl-ailal  ultlaate  tensile  strengths  In  the 
3200OC  psl  range  and  as  high  as  iS",:"   psl 
hare  also  been  realised.   Cylindrical  pressure 
vessels  fabricated  by  the  r o 1 1-and-we 1 d  technique 
and  incorporating  a  longitudinal  seaa  weld  burst 
under  hydrostatic  pressure  at  a  level  of  hoop 
stress  slightly  below  tke  unl-axlal  ultlaate 
tensile  strength  of  the  aatarlal.  and  substanti- 
ally below  tke  bl-axlal  tensile  strength  of  the 
■eld    Electron  beaa  weld  aatal  exhibits  bl-axlal 
strength  superior  to  wrought  aaterlal,  far  supe- 
rior to  arc  weld  aetal,  aad  Is  tkerefore  associ- 
ated with  laproved  perforaance  of  r o I  1 -  a n d-we 1 d 
pressure  vessels.     Author 


AD-291  609      Ui». 

(TISTB  'REK'  OTS  jj  r  i  c  e  t^  .  S'- 

Hocketlyne.  Lanoga  Par».  talif.         ,,-..r.r„ 
INVESTIGATION  UK  CONDENSING  VAPUK  HHRICATED 


60 


SELF-ACTING    JOURNAL 
Annual     rapt.,     1    Oct 
by    B.    Unterberg,     J.     S. 
30    Nov    62.     130p.     incl. 
Rept.     no.     R-3911) 
Coatract    Nonr-361700. 
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Proj.  NR  06V 
Unclattified 
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report 


DESCRIPTORS:   •Journal  bearings,  •Lubrication, 
Design.  Manufacturing  aethodt.  Operation. 
Condensation,  Steaa,  Theory,  Matheaatical 
analysis,  Th e raodyn aa ic t ,  Hyd rody naa ics  . 
Vapors. 
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AD-2'31  fc-!2       Div.    26,  T 
vTISTB  EJH)  OTS  price  1^.6: 


Republic  Aviation  Corp.,  Faralngdale,  N.  Y. 

CAPACITOR  DISCHARGL  METAL  FORMING. 

Interia  technical  progress  rept.  no.  "^ .  T  Sep- 

'  Dec  62. 

by  J.  Christiana,  P.  D'Aguanno  and  others. 

Dec  62,  C4p.  incl.  lllus.  tables. 

(Contract  AF  ■>  ^  (  6r  (  )  ^2920  ,  ProJ.  70844) 

lASD  TR  ''-844,  »ol.  '' )  Unclattified  report 

DESCRIPTORS:  "Metals,  Sheets,  'Electric 
discharges,  'Manufacturing  aethodt,  Deforaa- 
tion.  Processing,  Heat  treataent.  Underwater 
explosions.  Capacitors,  Configurations,  Alr- 
fraaei.  Rocket  cites.  Guided  aissilet,  Alua- 
inua  alloyt,  Blre,  Electrodet,  Diet. 

Three  doae  c on f 1 gur a t i on t  have  been  telected  for 
the  Phase  IV  work  to  evaluate  capacitor  dit- 
charge  foralng  by  actual  partt  production.   The 
e 1 ec t r ohydr au 1 i c  foraiag  of  one  of  the  doae 
configurations,  a  AC  lack  Cloture  Head,  it 
de  sc  r 1  bed .   (Author) 
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Div.   26,  17 
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Republic  Aviation  Corp.,  Faralngdale,  N.  Y. 
B--2nvCA  TITANIUM  ALLOY  EXTRUSION  PROGRAM. 
Interia  technical  engineering  rept.,  18  Aug- 

'8  Nov  62. 

by  Murray  H.  Levine.   18  Nov  62,   31p.  incl. 

lllus.  table. 

^Contract  AF  3.->  (  65^  }  8'^46) 

(ASD  TR  8-lC?,  vol.  1)      Unclattified  report 

DESCRIPTORS:   •Titaniua  alloys,  'Extrusion, 
Alrfraaet,  Vanadiua  alloyt,  Chroaiua  alloyi, 
Aluainua  alloyi.  Manufacturing  aethodt. 
Drawing  (Machine  procetilng),  Heat  treataent. 
Mechanical  propertiei,  Tentlle  propertlet. 
Thickneti . 


The  obJectiTe  of  t 
refine  the  hot  ext 
of  1/16  inch  eroii 
by  the  derelopaent 
•t-extruded  tee  ih 
tlon.   Secondly  a 
developed  for  the 
(20  ft)  .0^0  inch 
aeet  target  requir 
itrength  alth  5%    e 
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hit  prograa  it  to  develop  and 
ruiloB  proceii.  for  production 
leetion  tee  shapei,  followed 
of  ■  proceii  for  dra«iag  the 
apei  to  .040  inch  croit  lec- 
theraal  applicatiOR  ii  to  be 
heat  treataent  of  full  length 
thick  drawn  tee  extruiloni  to 
eaentt  of  190,000  pii  tensile 
longation.   (Author) 
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California  U. ,  Lot  Angelet. 

NETNOKKS  OF  QUEUES  NITH  CONTROLLED  CUSTOMER- 
ARRIVAL  RATES. 

by  Jaaet  R.  Jackton.   2  Not  62,  7p.  (Norklng 
paper  no.  19;  Retearch  rept.  no.  80) 
(ProJ  .  NR  0ii7-003) 

Unclattified  report 

DESCRIPTORS!   •Manageaent  engineering,  •Produc- 
tion, 'Probability,  Econoalct,  Contuaption, 
Induttrial  relntiont,  Induttrial  ptychology. 
Theory,  Distribution  theory. 

Tkit  paper,  which  is  a  continuation  of  the 
author' I  recent  paper,  ''Networks  of  Queuet  with 
Controlled  Service  Rates,''  extends  the  equilib- 
riua  theory  of  networks  of*  queues  to  systeas 
where  the  instantaneous  custoaer-arrlTil  rate  is 
an  essentially  arbitrary  function  of  the  total 
nuaber  of  custoaers  present  in  the  tystea. 
(Author) 
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Div.   26,  17 
OTS  price  $3.60 


Nuclear  Metals,  Inc.,  Caabridge,  Mass. 

DEVELOPMENT  OF  DIES  FOR  EXTRUSION  OF  COMPLEX 

SHAPES  OF  STEEL  AND  REFRACTORY  ALLOYS. 

Interia  technical  docuaentary  progress  rept., 

15  June-15  Sep  62, 

by  J.  G.  Hunt,  R.  G.  Jenkins  and  others. 

17  Dec  62,  2Up .    incl.  lllus.  tables,  7  refs. 

(Rept.  no.  NMI-9700.3) 

(Contract  AF  33(657)8798.  ProJ.  7-9^6) 

Unclassified  report 

DESCRIPTORS:   •Dies,  Materials,  Design,  Exr 
truslon.  Steel,  Tungsten  alloys,  Niobiua 
alloys,  Tantalua  alloys,  Molybdenua  alloys, 
Ceraaic  coatings,  Ceraaic  aaterials. 
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PSYCHOLOGY  AND  HUMAN  ENGDIEERING  -  Division  28 


Quarterly  progress  no.  2, 
by  K.  G.  Carpenter  and  T 


July-1^  Oct  t2,         slttant  playing  the  role  bf  another  subject.  It 
Jeffus.   1'=  Oct  62,     was  possible  to  aanlpulate  exper  1  nent a  1  ly  P's 
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Division  27  -  PROPULS»N  SYSTEMS 
27.    PROPULSION  SYSTEMS 
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ASH    DEPOSITS     IN    HAVAI     ROUKKS 
I  ■  I «?  r J«    r  f  p  t  .  . 

br    A.  iTS  Po  1  1  ard  .     vj    Nov    '..      '^p        Incl.      i: 
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Pratt  and  Khitney  Aircraft,  t.  a^t  Marlforl,  lonn. 

RESEAHCH  AND  DEVELOPBENT  OK  TlTASl  «  iJtKt.T  4uT<,H 
CASE. 

Quarterly  Inlorin  lechniial  r^pl.  i.  -',   '  A.r- 
'   J  u  a  e  '.  2  . 

by  H.  Alan  Hauser  and  ■ .  t,  Heifri.n.   3^  July  bi., 
•  1  .     Incl.  lllus.  tables. 

.Contract  DA  •  '-^  2  .-OHD- ■  .  .  Hr.;.  Til..-   .. ) 
KAL  TK  ""-,-..:' 1-",       I  nc  ;  a  >  ■.  1  f  I  "d  r  ■■ ;;  u  r  : 


DESCHIPTOKS:  •Uocket  cases,  •Tllanijm  tl 
Aluainua  alloys,  Chroalja  a.;)y>,  la.Talij 
alloys,  ■eldi,  ■echanical  properties,  Tti 
properties.  Electric  arcs,  ElTtron  heaiii 
•elding  rods.  Kracture  .Hechanirs  ,  Ajitj 
Heat  tr-'ataent.  Pressure  vessels,  Kanjia 
aelhodi,  lelding. 


Single-pass  B- ' 2  .  VCA  tltaalua  alloy  T 
as-«elded.'  aide  alth  Cu  fixtjrinj  exn 
l-si  porosity,  aad  _  ^  ;  superior  r-sist 
crack  Initiation  and  propagation  at  "e 
under  cyclic  loading,  at  cotapared  to  s 
■elds  produced  «lth  steel  fixturlnj. 
liaited  data,  single- pass  Tl-'Al-/. V  at 
■  elds  aade  aith  A«S  ^  <  •) '  roaaerclally 
taaiua  filler  aire  aad  copper  f l x t u r  1 
aent  heat  treated  to  I'd.,  psl  paren 
yield  strength;  ''  :  K  for  t^o  hours  a 
■elding),  show  less  tendency  for  rrir« 
at  •  e  1  d  porosity  under  c  i  r  \  i r     1  o  a  d  i  n  j 
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M^  .   i-  i  ,     la  fixturlnj      T  1  -  •  A  1  - '  V  -  .  S  n  a  1  1  'i  >  T  1 1 . 

■  H.l,.   rxadn  with  AI.S  ,.•'   filler  wire  and  l.u 
flxljrinj,   show  p-.or  hend  .luctlllty  In  the  «^- 

■  eldfd  ■■ondl'.  l"n  and  1m)  •.  »  poor  tensile  and  hend 
ductility  after  ajlng  at  1100  K  t  annealing  al 
13C0  to  15-  -  f-    ■  Author) 
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Amv  Kissil'   1   mndn.:,   K'-ilstnn.'  A  r  s -•  n  a  !  .   Hunls- 
.;.;-.   A !  1  . 
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DESCRIPTORS:         •Conbustljn     .hdmbrs.      'liiuil 
rocket     prop.-llants.     Hdttri.ils,     All-vs.     Mtals, 
Nickel.     Sirk'l     alloys,     Chr>rnijm    .t  \  :     _vs.      Iron 
alloys.     M     1  )  I'll '-n  um     :i  !  1  o  y  s  .      <(dngan-S''     all    <)s, 
Silicon     alliis.      \  '.  jn  i  n  jt.     dl!i)s,      lildnljT. 
aliiys.     I    'ipp-r     all    lv^,      ianlalum     alloys.      H-al 
■   vrhanj'    r  ■, 

A  ,Ti  d  t  h  ■  71  d  ?  1  r  a  !  b  >■  t  h  u  d  1  .s  il  •■  i  •■  1  j  p  »■  d  tj )  m  f  a  n  s   '  f 

».-..■'   •".■  suilatilllts    f  nal.' rials  for  th.   .-n- 

5  ;  r  J  .■  t  1  '  H  '  f     1  1  ;  u  1  d  p  r  J  [. .  ;  1  a  n  t   thrust  c  h  a  a  1  ■  ■  r  s 

IS   I't.-rnin'd     Aaong  t^'.■  various  randidat.-  Tat-- 

rials    d  .  ;   »  s  with   s  p  .■  i  i  f  i  r  p  r  up  .■  r  t  >   s  p  •■  r  t  r  d   )  r  • 

.■  V  d  .  J  d  I   :   s    •  '  i  '.     !  "  ■  '.    I  ^  i  r     f  J  n  '■  !  1  ■!  n  I  i     a  h  ■  d  t 

s  !  r  ■  n  J  '.  T  .     a  1  .n  1  m  J  m     w  ••  i  j  ■■  t  .      r  .^  1  1  d  ti  i  I  i  t  v  ,      and     short- 

•  i  V     a  ;>  p  I  i  c  a  t  1     "■  A      !  i  m.'  n  s  i    >  n  1  ■   s  s     f  1 1"  t   i  r     is 

I-  1  ;  r  u  1  a  t  -d     f  ■'  r      i     n  uml-  ■   r        f     .■  i  n  li  1  d  d  t  ■■     a  1  '.    i  y  s  , 

■  1  1     n      :  ■  t  ••  r  m  1  1      ^     t  n  •■     f  ••  d  s  i  !    i  I  i  1  .         f     t  ••  ■■     s  p  •■  r  i  f  i  r 

Tifta!      f'r      Thrust      ..lamli.'r      "onstrjitl'h.  Author  i 
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fTISTA/SEB   OTS  price  li.fc'^ 

Arde -Portland.  Inc..  !'drdni..s.  s   .t 
COOLED  SOLID  PROPt.Asr  i:  i  K  fc  1  M  ^  ,  K  _-, 
Suaaary  rept.  no.  t,,     1  Apr-,vj  iep  '-«., 
by  Philip  Hacks.   30  Sep  62,  39p.  incl.  Ulus. 
tables. 
Contract  UA  30-069-OIID-3099) 

L  nc  1  a  s  s  :  I  I  ••  .i  report 

:>fcSC  RIPTORS:        •Rocket     mutor     ■•  u  /  z  .  .•  s  ,     'i    ith.ur.  . 
iolld     rocket     prope...ints.     i.iniertiir.     i,ase>. 
Heat     t  r  a  n  s  f  •■  r  .      y  f' ■•  r  X  -  (  o  u  p  ,  e  i  .      1' r  .•  s  s  u  r  e  ,     i    i  m- 
buttion,     Lxhausl     jasei,     lemperdtur.'.     Hu  c  t.r  • 
aotors.    Test    aethodi.    Seals.        .  ^^  u  i  i    r.  >'ta    s. 
Cooling,     liquid    cooled.    Coolants. 
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TISTM/RCR'    OTS    price    $3.10 

Douglas    Aircraft    Co.,     Inc.,     .-)»    ta    ^u 
SECHENTED   ROCKET    MOTOR    CASE    PROGRAM. 
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PSYCHOLOGY  AND  HUMAN  ENGINEERING  -  Division  28 


Quarterly    progress    no.     2,     '■     July-1^    Oct    t2, 
by    R.     t,.     Carpenter    and    T      R.     Jeffus.       1"=    Oct    b2, 
l?2p.     incl.     lllus.     tables       R^pi.     no.     SM-i;2'=1f 
iContract    AK    :.;  .  t  1  1  ;.  61  8i  .     ProJ  .     3C'Q^ 

I  nc  1  a  S  s 1 f 1 ed    report 

DESCRII'IORS:   •Rocket  cases,  Rocket  motors, 
Laainates,  Processing,  Design,  Glass  textiles, 
Test  methods,  Mechanical  properties,  Computer 
logic.  Joints,  Rosins,  Composite  materials. 

This  is  an  interim  report  on  a  research  and 
development  program  directed  toward  design, 
development,  fabrication,  and  testing  of  light- 
weight motor  case  segments,  culminating  in  a 
design  applicable  to  large  (1^~-  to  2..^-in.  dla. 
segmented  Solid  propellant  rocket  motors.   A  sum- 
mary of  work  accomplished  on  the  bench  test  pro- 
gram and  on  the  >i ""  - 1  n .  dia.  subscale  segments  is 
included.     Author) 
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Santa  Monica,  Calif. 
PROGRAM. 

no  .  \     '•  ^    A  pr- 


Dougles  Aircraft  Co.,  Inc., 
SEGMENTED  ROCKET  MOTOR  CASE 
Quarterly  progress  rept 

■■  '  July  -  2  , 

by  R.  G .  Carpenter  and  T.  R.  Jeffus.   '  ^     July  ' 
lOCp.   Inrl.   illus.   tflbles   Rept.   no.  SM-;.2C^7; 
(Contract  AE  "..  'V  ""'o..,  Proj.  ^C"^ 

I  nc  1  a  s  s  i  f  i  ed  report 


•Rocket  motors,  •Rocket  cases, 
1.  Tests,  Stresses, 


DESCRIPTORS: 

Composite  materials,  Steo^.  i^-^La,  jli 
Analysis,  Manufacturing  methods,  Glass 
textiles,  Resins,  Adhesives,  Design. 

Research  and  development  was  directed  toward 
design,  d»Telopment,  fabrication,  and  testing  of 
lightweight  motor  case  segments,  culminating  in 
a  design  applicable  to  large  (16C  to  2^C  In. 
diaa.   segmented  solid  propellant  rocket 
motors.   A  discussion  is  included  of  the  basic 
motor  case  segment  design  concept  of  the  design 
of  a  .« '- i  n  . -d  i  am.  subscale  motor  case  segment, 
and  of  the  tfst  program  being  conducted  to 
Implement   the  segment  design.     Author 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


AD-2'5'  i'"      Dlv.   28 
TISTB  MS   OTS  price  $2.t)C 


California  L'.,  Berkeley. 
COGNITIVE  CONSISTENClf  AND  PERFORMANCE  IN  THE 
ALTOKINETIC  SITUATION. 
Final  rept . , 

by  Edward  E.  Sampson  and  Chester  A. 
2"p.  incl.  tables,  Vefs. 
Contract  Nonr-2  2  2'^") 

Unclassified 


Insko.  1961 


report 

DESCRIPTORS:   •Behavior,  •Perception,  Social 
c oaaun 1 c a t 1 0 n ,  Attitudes.  i 

An  experiment  was  conducted  testing  certain  im- 
plications of  a  balance  or  cognitive  consistency 
model  of  behavior.   It  was  hypothesiied  that  a 
person  ,P]  would  respond  to  another  person's 

O's,  Judgments  of  light  movement  in  the  auto- 
kinetic  situation  as  a  function  of  the  attrac- 
tion relationship  between  them  and  the  initial 
similarity  In  their  Judgments.   By  using  an  as- 
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Hu-^'1  A.2A      Div.   28 
(TISTB.'DGH)  OTS  price  $3.60 

Group  Effectiveness  Research  Lab.,  U.  of 

Illinois,  Urbana. 

THE  EFFECT  OF  PARTICIPATORY  AND  SUPERVISORY 

LEADERSHIP  ON  GROUP  CREATIVITY, 

by  Lynn  R.  Anderson  and  Fred  E.  Fiedler.   Nov 

3"p.  incl.  tables,  10  refs.   (Technical  rept. 


62, 
n  o . 


(Cont  ract  .Non  r-1  83/t36  , 


Proj.  NR  -''"-472) 
Unclassi  fled  report 


DESCRIPTORS:   •Psychology,  •Leadership,  •Group 
dynamics.  Students,  Attitudes,  Behavior,  Test 
methods.  Effectiveness. 
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Dlv.   28 
OTS  price  $7.faO 


Group  Effectiveness  Research  Lab. 


U. 


of 
AS 


TASK  SET  AND  ATTITUDINAL  HETEROGENEITY 
DETERMINANTS  OF  DYADIC  CREATIVITY, 
by  Harry  C.  Triandis,  Eleanor  H.  Mikesell,  and 
Robert  B.  Ewen.   Nov  62,  72p.  incl.  illus. 
tables,  16  refs.   (Technical  no.  8) 
^Contract  Nonr-l83A36,  Proj.  report  NR  177-A72) 

Unclassified  report 

DESCRIPTORS:   •Psychology,  "Ps ychoraet r i c s , 
•Group  dynaaics,  Factor  analysis,  Effective- 
ness, Personality,  Attitudes,  Measureaent, 
Reasoning. 
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Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


On  the  basil  of  pra-tett  aeasures,  aale  under-        AU--  Li  i  v  . 

graduate  dyads  war*  foraad  so  as  to  be  hoaagen-        TISTH  LHH    iTS  pric 


•^rt 


QUARTERMASTER  EQUIPMENT  AND  SUPPLIES  -  Division  29 
RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


'Id     porosity     j  n  d  f  r     c  i  r  \  \  r      1  o  a  J  i  n  j     '.  h  *  n 


.Kr.MENTED   ROCKET    MOTOR    C*SF    PROCRAH. 


Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


O*  tk«  baili  of  pra-tett  aeasurei,  aale  under- 
gradaata  dyads  aara  foraad  lo  as  to  be  hoaogen- 
aovs  in  craaliva  abilltlas  and  either  h  oaogan  >>a  u  i 
er  hatarogaaeous  ia  attitudes.   Level  a  I    abili- 
ties aas  affactlraly  controlled.   All  d/ads 
solved  tao  craatlvlty  probleas,  half  in  one 
saquaace  aad  half  la  tha  reverse  !>equence.   Th*- 
resalts  Indlcatad  tkat  heterogeneity  of  atti- 
tadas  lacreated  dyadic  creativilv.   Ther'-  nn 
also  a  sequence  affect,  ahich  oai  int«rprfled 
as  due  to  Iha  sat  laduced  by  the  problem  ■ort-'l 
oa  first,  and  to  fatigue.   .Author, 
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Haarlag  and  Coaaun  1  c  a  I  i  o  n  i.itj. 
B 1 ooal ag t  oa . 

PSTCHOPHYSICS  AND  SIGNAL  UtltCTluN. 
fiaal  rechnical  rapt., 

bj    Jaaes  P.  Egan  and  frank  K.  (larke 
'v.  incl.  lllus.  table. 
.Contract  AF  1 -<  ,  ^28  ,  ibo) 
ESD  TDR  --.2-3:5,         Lnrlaisified 


n  d  1  a  n  a  U. 


Nov  o2, 


report 


DESCRIPTORS:   'Signals,  'Hearing,  •Auditory 
perception,  Noise,  Have  t r an sai s s i on  ,  Prubs- 
bllity,  Aaaljrsls  of  variance.  Auditory  thrf-sn- 
olds.  Measure sent,  Detection,  Psychology. 
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developed  in  teras  of  the 
problea.  In  order  to  pre>>>nt 
coacrete  expert  aeata!  s>-ttirig. 
detection  problea  is  d  i  :>  c  u  >  s  •- J 
auditory  detection.    .Author, 
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AD-?^'  552      Dlv.   23 
^TISTB/DGH;  OTS  price  $3.60 

Yale  L'.,  New  Haven,  Conn. 

THINKING, 

by  Ooaald  M.  Taylor.   S'-p  62,  3,' p.   inrl    IIIjs 

refs.   \Tecknical  rept.  no.  ''^ 

vCoatract  Non  r-bO^.: :  .  ProJ.  NH  15O-I66) 

I'nclassified  report" 

OtSCRIPTORS:    'Psyehology,  •Heasonlng,  K  ■<  m  r 
analysis.  Theory. 


Three  different  approaches  lo  a  theory 

are  diicussedt   the  decision-making  proc 
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the  prob 1 ea— lol V i ng  process 

process.   These  were  selected  b-'cauS'-  t  h  •■  t»ree 

differ  aarkedly  froa  one  another  in  the  way  in 

which  their  concepts  were  dev»- loped  and  in  in  ■■ 

aetltods  by  which  data  are  obtained  to  t-st  th.  ir 

p  red  1 c t  loni . 
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PR'XKbSINC,    HY     THK     VIS'Al.    SYSTKM. 

M  n  a  ;     r  e  p  I  ,  . 

by  D^nl-1  M   hirsjth.   •  ■■  May  '..   1'p.   incI. 

illjs.  tables.  ■•   refj. 
r^i  tract  Al-   •'  t  .,  •^'  :,  ProJ.   >670) 
tSL  TJK  • :-ZZl)  nrlas^lfied  report 

OF S(  K  I  HT  1Kb:    •Vision.  'Visual  signals,  "In- 
fo rmati  on  thejry,  SllBulalion,  Sensitivity, 

T  h  .•  0  r  V  . 
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TISTB/OGH)    UTb     price    $2.60 

Illiiols     !.,     .rbaia. 

ijRljl    P     AN:i    'iH,,  VN  I  Z  \  T  Ii.N.\L     f\CTiiRS     INM.I    KNCIN(, 
CRS-  5T!  V  'TV. 

Vn-iua!   r»p!.,      s<'p   '-'  iici  '., 
by  --red  t-.   rledler,  lawrenc"  M.  biolurow,  acd 
Harry  C.  Triandis.    1  Oct  t)2,   '-p.   i'l'-l.  'abl'S, 
r  e  f  1  , 
Co  •>  •  r  a  •  •  ■.  0  ■!  r-  '  '?3436) 

lnrlissifl»rt  r»port 

[)  K  b  C  K  I  .'""  I '  H  >  :    •  t'  s  y  c  h  0  1  0  g  y  ,  •  1 .  r  0  u  p  d  \  -  a  m  i  •  s  , 
•Leadership,  •Keaso-'l-g,  •it'ltjdej,  i-'erso-- 
a  ;  i  •  y  ,  H  •  h  a  V  U)  r  ,  ^  '  r  e  j  s   t'  5  v  ■  n  0  1  o  g  v  ,  Ma-, 
h  ff»''  lyeness. 

This  project   investigates  various  training, 
g r 0 u p- 5 t  r or t u r a  1  ,  and  leader  variables  whirh 
aff,.r'  teamwork  i-  tasks  requiring  creativity. 
Although  a  variety  of  group  situations  ar»  In- 
vestigated, the  major  emphasis  Is  on  the  studv  of 
'he  typo  of  t.-am  prO'Mjjej  l"volved  in  research 
and  devlopmen'   work.    The  first   sub-projert 
d'-als  wl'n  ne'hodologlral  profilems  r^la'ed  to 
■ri'erioi  developmen",   aid  with  'raining  and 
'ask  fa-'ors  which  influenr»  Individual  and  group 
"rea'lvlty.    The  ser-jnd  Investigates  roaposi- 
tlo-ia!   fai-'ors  whl^n  determl-ie  the  eff.'ctlveness 
of  individuals  in  groups.    The  third  Is  concerned 
wi'i  leadership  fa-'ors,  such  as  the  leader's 
per'-ep'lons  and  a''i'udes,  i"d  'heir  effect  on 
group  perfor-nance  under  various   'oidl'lons, 
such  IS  i  -^  '  r  a  -  g  r  o  1  p  -  0  n  f  1  I  -  '   or  •■  x  '  •■  r  -^  a  1   s  '  r  e  s  s  . 
A  u ■  nor 
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QUARTERMASTER  EQUIPMENT  AND  SUPPLIES  -  Division  29 
RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


final  rept., 
by  Robert  C  .     li  i  r  n  e  y  , 
Kichard  C.  Teevan. 
.Contract  Nonr-^,*  .', 


Harvey 
Nov  b2. 


Hu  r d 1 ck , 
13p. 


and 
I 


Cnclassified  report 


Ut.b(  K  IPTllK.S  : 
tests,  Needs 
K actor  analv' 


•Psychoraetrics,  *Achievenent 
Attitudes,  Measurenent,  Students 
I  s  . 


the  effect  of  raotiva- 
cognltlon  of  the 


studies  demonstrated  that 

tion  varies  with  modes  of 

bituation,  and  a  comprehensive  theory  eabracing 

the  two  sets  of  variables  has  been  developed. 

.Author 
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Pittsburgh  I.,  Pa. 
BEHAVIOR  IN  GROIPS. 
OK  LEADERSHIP. 
Annual  rept.  no.  9 , 
by  Kernard  H.  Bass. 
Contract  N  "  o  n  r  -  .5  S  t 


TEST  OK  A  PROPOSED  THEORY 

''  Nov  62,  Up. 

Unclassified  report 


DESCRIPTORS:   •Group  dynaaics.  'Leadership, 
Psychooetrics,  Analysis,  Attitudes,  Industrial 
psychology.  Behavior,  Theory. 

Kour  areas  of  research  during  I^it1-t2  are  briefly 
outlined.   First,  a  series  of  studies  were  ac- 
cepted for  publication  and  others  were  coapleted 
relating  orientation  to  a  variety  of  interperso- 
nal effects.   Second,  further  work  was  reported 
on  the  siaulalion  of  aan uf ac t u r i n g  organiza- 
tions.  Third,  several  studies  were  begun  ex- 
amining the  attitudes  and  behavior  of  the  aan- 
1 n- I h e-a I dd 1 e--a n y  aaa  in  the  organization  with 
a  boss  and  subordinates.   Fourth,  several  re- 
ports of  research  testing  selected  hypotheses 
drawn  froa  the  proposed  theory  of  leadership 
were  published  or  accepted  for  publication  along 
with  some  applied  analyses.   'Author) 
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Air  Force  S  v  s  t  eliis 


Electronic  Systems  Div. 
Command,  Hedford,  Mass. 

A  COMPAHATIVK  FVMIATION  (Ih  V  I  HROTACT 1 1  1-  WARNING 
SK.NAL  POTKNTI  A|  , 

by  William  H   Sumby.   Nov  '1,  I'^p.  incl.  illus. 
tables   Kept.  no.  I.SD-TDH  '1-2i 
ProJ.  no.  ''•?i* 

Inclassified  r  epor  t 


lit  sCK  I  PTiiKs  : 
p  e  r  r-  e  p  I  ion. 


Ref  1  exes  , 


V  1 


•Tactical  perception,  •\uditory 
'Visual  perception,  Stimulation, 
•  ration,  Signals,  Reaction  tim»;. 


The  discriminative  reaction  times  to  auditory, 
visual  and  vibrotactlle  stimuli  are  compared. 
Reaction  times  to  vibrotactlle  signals  are  at 
least  as  short  as  the  reaction  times  for  the 
other  modalities,  although  more  incorrect 
responses  Were  made  using  that  sense.   Of 
greatest  interest,  however,  the  probability  of 
a  response  being  made  to  a  vibratory  signal 
appears  to  be  the  highest  of  the  three.   The 
i  Tip  1  I  c  a  I  I  0  n  s  of  these  findings  are  discussed. 
\ u ! hor  ) 


65 


29.    QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 


AD-291  598      Div.   29 
.TISTB'LMH)  OTS  price  $1 


10 


4750th  Test  Squadron  (Tactics  and  Application 

Engineering)  Tyndall  Air  Force  Base,  Fla. 

A  P22S-3  SUIT  CONTROLLER. 

Test  plan , 

by  Clarence  L.  Langford,   29  Nov  62,  12p. 

iProj.  ADC/73AD/62-29) 

Unclassified  report 

DESCRIPTORS:   "Pressure  suits,  'Parachutei, 
Design,  Test  aethods,  Sinulatlon,  Acceptabil- 
ity, Safety  deylces.  Operation. 

A  condition  exists  on  the  larger  size  suits  which 
causes  Interference  between  the  suit  ■ouated 
controller  and  the  parachute  harness.   ASD 
proposed  that  the  problea  be  alleviated  by 
utilizing  higher  than  average  Index  Buabert 
when  si ze-adjuitlng  the  harness.   This  requires 
adjustaent  of  the  controller  by  rotatLoa  clack- 
wise  approxiaately  60  degrees  (one  aoHitlag 
screw  hole)  to  alleviate  Interference  between 
the  lower  oxygen  lead  to  the  controller  aad  the 
harness  adjustaent  buckle.   This  project  will 
deteraine  if  the  proposed  fix  Is  adequate. 
(Author) 


30.    RESEARCH  AND  RESEARCH 
EQUIPMENT 


AD-201     23P 
(TISTM  TiLW) 


Div.       30.     2 
OTS    price    $2.60 


,    Mass.     Inst,     of 
COMPUTER    PROGRAM 


Lincoln    Lab 
PROJECT    861 
POINTING    DATA, 
by    J.     D.    Drinan. 
(Rept.     no.     21G-7) 
(Contract     AF    19(628)500 
(AFESD    TDR    62-2^^) 


Tech. , 
SYSTEM, 


Lexi  ngt  on , 
VENUS 


19    Nov    62,     25p.     2    refs. 


Unclassi  fled 


rep  or t 
•Radi  o 


DESCRIPTORS:       'Progranimi  ng  .     'Venus, 
astronomy,     'Data    processing    systens,     Punched 
card    methods.    Teletype    systems,     Doppler 
systems,     Mathematical    computer    data,    Tracking, 
Antennas. 

The    combined    use    of    two    7'^Q'"    computer    programs 
provides    the    Project    861     system   with    the    capa- 
bility   of    automatically    pointing    its    antennas 
at     the    planet     Venus.       The     first     of    these,     known 
as     the    Venus    Epheneris    Program,     was    written 
by    M.    Mason    and    V.    Mason.       This    program    provides 
printouts    of    the    Venus    Epheneris    at     one-minute 
intervals     from    any    selected    Earth     location     for 
specifiable    time    periods.       The    second    of    these, 
the    Venus    Conversion    Program    (KN0  2;,     uses    the 
time,     azimuth    and    elevation    information    stored 
on     the    BCD    tape    made    up    by    the    Ephemeris 
Program    to    generate    another    BCD    tape    containing 
five-second    positions    in    the    familiar    Project 
861    A-block-B-block    BCD-TTY    format.       tssentiaUy 
then,     KN02    must     locate    a    particular    time    period 
on     the    Ephemeris    tape,     Interpolate    between 
Successive    one-ainute    positions    and    perfora    a 
format     conversion    on     the    results.       No    range    or 
doppler    inforaation    is    contained    in    the    KN02 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


i  n-  SI  i  1 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


oatpyt.   Tke  oatpat  tapp,  oace  produced,  aait 
uidergo  the  aiaal  fiiil  proceiilng  to  obtiln 
the  d»>tlred  teletype  tipe  md  Iti  •  c  c  oapi  n  y  1  ng 
prl It  oat .   (Aatkar) 
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AVCO  ETeretl  Reiearch  Lab.,  Mis>. 
SHOCK  TUBES  FOB  HIGH  TEMPERATLKE  GAS  klNETICb. 
by  Arllmr  Kaatroaits.   Oct  ^i,        'p.     incl.  11. as. 
tablet,  refi.   ^Research  rept.  no.   '  .. ' 

Uaciassified  t  epo  ti 

DESCBIPTOKS:   •Shock  tybos,  (itses,  Keaction 
klaetici,  Enthalpy,  Prenyre,  Velocity,  shocii 
■  a*ef,  Plaaaa  phyilci,  Gai  lonliition,  T>'st 
facilities.  High  teaperature  r<^i'*arch. 
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Oklakoaa  Statt  U.    School  of  lechanlcai 

Baglaaerlag,  Stillaatar. 

NONDBSTBUCTIVK  TKSTING  PROJECT. 

Bapt.  BO.  2.  1  Sap  61-3''  Aug  ^.2. 

3'  Aug  b2,  :i.     lacl.  lllus.  tables,  reft 

.CoBtract  AF  3^ ; oO 1 ) 9879 ; 

Unc 1 ast  i  f lad  repo  rt 

OESCBIPTORS:   •Noada t t rue t 1 ve  teitlng, 
•Tarbojat  aaglaaa.  •Cleaalng,  "Bl b 1 1 og raph r . 
UltraioalCi,  Fatigaa   Mechanlct  ,  Fracture 
(■•chaaiei),  Detactloa,  Coaprettor  blades, 
Tett  ■atkoda. 

Tke  aatarial  praiaated  It  a  coapllatlon  of 
iataria  reporti  subalttad  at  varlout  tiaet 
tkroygkout  the  contract  year  and  an  exhaustive 
literature  (.arrey  of  partlnant  nondes  t  r  j  r  t  1  v  e 


testing  publications  and  of  allied  subject  areas. 
The  priaary  eaphasls  was  on  the  evaluation  or 
developaent  of  nondestructive  tests  for  use  In 
the  depot  overhaul  uf  turbojet  engines.   As  the 
success  of  any  Inspection  systea  deaands  extreae 
cleanliness  uf  the  eieaents  Involved,  considerable 
attention  ats  jlven  lo     chealral  •■"'''  ultrasonic 
cleaninj  aelh'ids.     Author 
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mi.TiPi.k  fc:NTf<its  :-.  tkakkic 

by  *.  ■>.   J '■■el..    '■   Jjly  •.',   ....p.   inil.   lllus. 
'.,  r-fs.     K-search  rept.  no.  .•;   lEH  ■".-'... 
Contract  N  on  r-..'2283  ) 

I'n  classified  r>*port 

DESCKlPTiKS:   'statistical  distributions. 
•P rohab  I  1  I  t y  ,  •Traffic,  'Operations  research. 
Integral  transforas,  Statistical  analysis. 
Statistical  functions.   Integration,  Statistical 
p  r  J  r  '•  s  s  -•  s  . 
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AP-291  492      Oiv.   30.  18.  3.  20 
TISTF.,TRJ'   OTS  pric-  $1.6" 

General  Klectric  Co.,     Kails  Church,  Va. 
SYSTEMS  DESir.N  AND  PHOilK  Aim  I  NT,  »ASS  I  ST  ANC  E  . 
Mnal  rept.,  '  July-"   Sep  ':. 
^  Nov  '<",  Vp.   incl.  table   Publication  no. 

CAW-1 "" 
Contract  Ah  33(657)8150) 
tSD  TDK  ^^-3-;3)         ''n  c  1  a  s  s  1  f  1  ed  report 

DKSC K I PT'iKS:    'Digital  coaputers,  'Data  proc- 
essing svsteas.  'Data  storage  systeat,  •Mili- 
tary intelligence,  Nuclear  weaponi.  Nuclear 
warfare,  S'-lectlon,  Military  operatlont, 
Prograaalng,  Biological  warfare,  Dotage, 
Ma  t  h --aa  t  I  ca  1  prediction. 

Efforlt  concern  the  reflneaent  tad  detelopaent 
of  systeat,  technlquet,  and  procedurei  for 
utlllilng  digital  coaputert  la  the  following 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


A  D-  2  2 1     '  -"  D 1  T .         1  : 

(TISTP    JW      OTS    price    $U.  50 


I 


Air    Force    Caabridge    Retegrch    l.abg.,     Bedford 
Matt. 

HISTORY    Asn    PROGRESS    OF    AFCRI.    FOR    THE    PKRIOD 

JAM  ARY     1   i'  '  -JINK     1  J'  2. 

Annual     rept.      no.      ". 

Oct    b2.     21 2p.     Incl.     lllut.       Rept.     no.     AFCRI-'2- 

7U) 

Inrlatslfied  r  epo  r  t 

DESCRIPTORS:   •Research  progran  ada 1 n 1 t t r a t i on , 
•1  abora t or  1 et .  Meteorology,  Solid  state 
physlct.  Geodetlcs,  F I ec t roaag ne t 1 c  waves, 
Solar  svsteas,  Plasaa  physics.  Inforaatlon 
retrieval. 


AD-."M1  693 
T  ISTB,  DGH; 


U  iv. 
OTS  prlc 


30 


10 


KHSparch  Lab.  of  Electronics,  Mass.  Inst,  of 

Tech.,  Cambridge. 

HIGH  SPKED  COMPI'TKi;  SYSTEM  HKSEARCH. 

Appendix  to  final  rept.  on  Summary  of  Research 

and  Hiblioyraphy. 

^L  S.'p  '  .  ,  v;.  p. 

(Contract  NOb  s  r-''"603)  I 

Inrlassificd  report 

'■  DESCHIPTORS:    •Bibliography,  •Research  program 
administration,  'Naval  research,  Theses, 
Control  sy stent,  Programming.  Thin  films, 
C  oap  u  t  e  r  5 , 


USTP  TL 


D  1  v  .    •  C 
OTS  price  $5.60 


Michigan  I.    Coil,  of  Engineering,  Ann  Arbor. 

KALL  ING-SPHERE  EXPERIMENT  FOR  1  PPE R- A  1 K-DENS I TY 

INSTRl'MENTATION  DEVELOPMENTS. 

F 1 n  a  1  r ept  .  ,  I 

by  H.  F.  Schulte,  D.  A.  Robinson,  and  J.  L. 

*agener.   Apr  f.,  '-p.   incl.   lllus.  tables, 


51  refs.     Rept 
(Contract  AF  '• 

AFC  RL  f  .:-'  (2) 


'"8-t-F 
"^',  Proj.  t690) 

Inclastified  report 


UESCKIPTOHS:   •Free  fall  aodels,  •Spheres, 
•Acce 1 e roaete rs ,  •Ipper  ataotphere.  Air, 
Density,  I n s t r uaen t a t 1  on ,  Testi,  Teaperature, 


The  continuing  developaen 
tion  for  the  falling-sphe 
upper-air  density  and  tea 
A  Bultiple-circuit  cavl'y 
which  peraitted  the  elial 
bobbin  contact,  was  devel 
solenoid  caging  device  re 
ac c e  1  e roaete r  requiring  1 
previous  aodel.  A  new  Al 
ting  laboratory  tests  at 
Electronic  circuits  were 
the  1  n t e r v a  1 oae t e r  aotor. 
devised  to  perait  long  tr 
provide  d i s c r i al n a t i on  be 
pulses.  Four  spheres  and 
flight  test  were  conttruc 


t  of  the  inttruaenta- 
re  experiaent  for 
perature  it  described. 

for  the  acce  1  eroae  t  e  I*, 
nation  of  the  wire 
oped.   A  Boving  iron 
tulted  in  a  saaller 
ess  power  than  the 
twood's  aachine  peraii- 
1'ICCO  g  was  constructed, 
developed  to  replace 
C  i  re  u  1  I  i  we  re  also 
ant  i  t  t laes  and  to 
tween  start  and  stop 

ace e 1 e rone t e rt  for 
ted.    Author 


AO-291  700 
(TISTP /TL) 


OTS 


Dir.    10 
price  $8 . 


10 


RCA  Defense  Electronic  Products 

Mass. 

THEORETICAL  AND  COMPLTER  STL'DY 

CODES  AND  SEQUENTIAL  DECODING. 

Final  rept., 

by  Walter  R.  Wadden,  David  M.  Jones 

Bussgang.   Sep  cc  ,     fp.  incl.  illus 

^Contract  AF  1  =»  (  628  )  ^  ^b  ,  ProJ.  ifci: 

.AFCRL  t^-^^b)  Unclassified 


,  Burlington, 

OF  CONVOLL'TIONAL 


and  Julian 
tables . 


report 


67 


DESCRIPTORSi   •Seqyenlial  analysis,  •Coding, 
•Probability,  •Digital  coaputers.  Errors, 
Theory,  Siaulation,  Reliability.  Coaaunl cat i on 
systeas,  Coaaun 1  cat i on  theory.  Noise, 
Prograaaing. 

The  study  of  sequential  decoding  for  the  binary 
symmetric  channel  is  suaaarized.   The  prograa 
included  the  analytical  and  experiaental  evalua- 
tion of  sequential  decoding  algorithas.   The  ex- 
periaental investigation  required  extensive  use 
of  a  general-purpose  coaputer  for  siaulation 
studies.   The  decoders  are  coapared  in  teras  of 
the  coaplexity  of  the  special-purpose  coaputer 
required  to  iapleaent  each  algoritha  on  the  basis 
of  a  set  probability  of  a  decoding  error  rather 
than  a  set  constraint  length.   (Author) 

AD-;^!  720      Div.   3C 
.TISTP  TL)  OTS  price  $5.60 

System  Developaent  Corp..  Santa  Monica,  Calif. 
BUILDING  A  MODEL  USING  SIMPAC. 
by  Charles  A.  Krlbs.   15  Nov  62,  51p.  incl. 
illus.   (Technical  aeao.  no.  TII-602/300/OO) 

Unclassified  report 

DESCRIPTORS:   •Research  prograa  adalni st rat  Ion  , 
•Digital  computers,  'Siaulation.  ■ 
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deling  of  a  systea  using  SIMPAC  (SiaalatioD 
age)  is  described.   A  hypothetical  computer 
based  on  the  IBM  709C  Installation  at  -Sys- 
Developaent  Corporation  was  chosen  as  the 
ea  to  be  aodeled.   This  aodel  Is  not  Intended 
epre^ent  the  complete  coaputer  coaplex'  or  to 
11-incluslve  in  the  specific  area  chosen, 
is  intended  to  show  the  methods  and  appll- 
lity  of  SIMPAC.   SIMPAC  is  defined  as  a 
age  which  includes  both  a  aethod  of  aodellng 
a  means  of  expressing  and  aanipulating  the 
1  .   \  A  u  t  h  0  r  ) 


AD-291  726 

[ TISTP/ JW; 


OTS 


Div.   3; 
price  |: 


,6c 


System  Development  Corp.,  Santa  Monica,  Calif. 
STAGES  IN  THE  DESIGN  AND  DEVELOPMENT  OF  AN  IN- 
FORMATION PROCESSING  SYSTEM, 

by  Lorraine  G.  Gay.   =)  Nov  62,  22p.  incl.  illus. 
-  refs.  'Rept.  no.  SP-1023i 

Unclassified  report 

Presented  at  the  Annual  Convention  of  the  Aaeri- 
can  Association  of  Medical  Record  Librarians, 

2  Oct  iqb2,  St.  Louis,  Mo. 

DESCRIPTORS:  "Data  processing  systems,  •In- 
formation retrieval.  Computer  logic.  Design, 
Feasibility  studies. 

Chronicles  a  systea  research  and  design  effort 
conducted  jointly  by  the  Department  of  Medicine 
and  Surgery  of  the  Veterans  Administration  and 
the  System  Development  Corporation  of  Santa 
Monica.   States  that  the  purpose  of  this  study 
IS  to  select  and  analyze  information  so  as  to 
develop  concepts  for  the  over-all  planning  of  an 
integrated  aanageaent  information  systea  for  the 
Department  of  Medicine  and  Surgery  at  the  V.A. 
V  A  u  t  h  0  r  ) 

AD-2Q1  -796      Div.   ^ 
(TISTB'XMH)  OTS  price  $2.6 

Navy  Electronics  Lab.,  San  Diego,  Calif. 
EXPERIMENTAL  STUDY  OF  BINARY  CODED  KEYSETS. 
Research  and  development  rept., 

by  K.  M.  Newman,  H.  Coburn,  and  R.  C.  McMahan. 
21    Sep  62,  26p.  Incl.  lllus.  tables,  refs. 
(NEL  rept.  no.  1137) 

Unclassified  report 


Division  31  -  SHIPS  AND  MARINE  EQUIPMENT 


MISCELLANEOUS  ARTS  AND  SCIENrKS  -  nivisinn    .?2 


Division  31  -  SHIPS  AND  MARINE  EQUIPMENT 


DESCIIPTOISl   •Coapiiteri,  *Dat«  proceidng 
ijitaai,  'Digital  coapnten.  Data  iioriigp 
ijifmt,    Aaal/ili  of  variance,  Punched  card 
■•tkoiii,  Hagaatle  tape.  Inforaaiion  retri'v*!, 
Oatlga.  Codlag,  I ff ec ' 1 *en ei i ,  Huaan 
tnql aeerlag. 

Factori  affactlag  tlia  efficiency  of  ■an-aachinf 
aritaas,  lacladlag  ike  deilgn  and  ute  of  dii- 
playi  aad  eoatroli,  were  determined.   The  norli 
covarad  by  tkla  raport  ii  an  experiaen'al  study 
«f  fl»e  keycat  eairy  techniquei  for  use  in  real- 
tlae  coapater-ai  dad  ajriteat.   Both  qun  1  i  ■  ^  t  i  v>- 
aad  qaaatltatlva  data  can  be  entered  ^ccura'fly 
aad  rapidly  aalng  a  four-key   binary  coded  deci- 
■al  keyboard.   Keyset  design  hat  a  direcr  bearing 
oa  ipeed-T» . -e r ror  trade-off  by  operators.   En- 
coding taskl,  if  kep-   fairly  siaple,  can  b>-  p-r- 
foraed  by  experienced  opera'ors  as  par'  of  i  n- 
foraatioB  eatry  ■ithout  detriaent  of  the  ovr-al. 
proceai.   Patterned  key  pressing  by  the  •ouc^i 
lyitaa  caa  be  used  efficiently  by  'rain^-d  optra- 
•ors.   Racoaaeadat 1 ons  arei  ('   conduct  a  con- 
trolled study  coaparing  the  best  fora  of  'he  cx- 
perlaaatal  keyset  developed  for  this  study  wi'h 
tke  Reaington  Rand  Unlvac  VXDS  keyse'  curren'ly 
ia  use;  (2;  keep  keyset  inforaation  entry  in 
binary  fora  to  permit  direct  coaputer  inpu*  and 
avoid  costly  conversion  units;  [?'     design  keys'"-? 
to  perait  patterned  and  lequen-ial  entry  of  ai: 
iaforaatioB  without  visual  reference  to  the  key- 
set, although  visual  feedback;  [ :,'     plan  •h" 
sequence  of  keyset  entry  processes  so  'ha-  'hey 
coafora  to  aatural  huaan  aotor  rr-spontrs  and 
habits;  and  (5)  design  keysets  with  the  flexibil- 
ity and  capacity  of  trained  operators  In  aind. 
(Author] 


kD-29'     8C7      Dlv.   3C,  « 
(TISTB  CAB)  OTS  price  th.-^r 

Systeas,  Inc.,  Orlando,  Fla. 

INCREASED  ACCURACY  CRYSTAL  TEST  SET. 

riaal  rept.,  Bay  t'-June  -.2, 

by  S.  8.  Boor  and  R.  f.     Purnell.   June  -.,  .. '  ; 

11  lus. 

::Coalract  DA  36-C3^-«c-8''254 .  ProJ.   A-^^---- 

00*-C3, 

Unclassified  report 

DESCRIPTORS:   •Test  sets,  •Oscillator 
circuits,  Crystals.  Crystal  ovens.  [^►"■Ihack 
oscillators.  Taaparature  control,  Freqjen-y 
aultlpliars,  Voltaeters,  Tuned  circuits, 
Switching  circuits,  lapedance.  Reliability. 
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s  of  the  developaenc  an.]  i'-^ijn   jf  ai 
ryttal  test  set  covering  the  frenuenc! 
.8  to  2C  aegacycles  are  presented, 
s  of  the  circuit,  description  of  the 
test  sets,  and  typical  t-^it  data  ar^- 
dad.   Tke  test  set  is  of  a  Crystal 
■etar  Type  and  Includes  such  features 
atablllty  (0.D1  to  i."  allliwatts  . 
ccaracy  (1  X  10  to  the  -rjth  power  . 
apaatablUly   '  X  ^0  to  the  -?th 
thar  faatnras  Incorporated  into  the 
aelade  decade  resistance  substitution. 
Itaaca  Insertion,  a  precision  crystal 
taaparature  control,  frequency 
tion  and  an  R.  F   voltaeter.    Author 


AD-291  822 
TIST«/  PCB' 


Div. 
OTS  prict 


,  t>0 


Utah  Research  aad  Developaent  Co.,  Salt  Lane 

City. 

TEmiNAL    BALLISTIC     INVESTIGATION    OF    THt     IMPACT 

AND    EFFECT    OF    ULTRA    HIGH    SPEED    MICRON-SIZE 

PARTICLES    PRODUCED    ON    HYPERVELOC ITY     IMPACT. 


Final     rept. 

Nov    "-.i,     '''p.      incl.      ili 
Contract     AF       i    CJ52 
APGC     TDR    •  2-0^ i 


tables 


re  f  s  . 


Unclassified  report 


DESCHlPTuHbi   'Hy  pe  r»e  1  oc  1  t  y  guns,  'Hyper- 
velocity  projectiles.  Velocity,  Cralering, 
Penetration.  Voluae,  bcale,  Pellets,  Micro- 
scopes, Theory,  Spallation,  Range,  Targets, 

Photograpns.  Terainai  ballistics. 

The  results  of  the  investigations  of  spray 
partic.e  lapact  are  reported.   A  method  was 
devised  to  measure  the  velocity  and  calculate 
the  diaaeter  of  the  spray  particle  in  flight. 
The  crater  produced  at  lapacl  was  measured  to 
obtain  t  h  .•  diaafter  anl  several  alteapts  to 
■easure  penetration  and  vo.une  are  described. 
A  scaling  .a»  re.ating  nacro  i  i  if    craters  to 
■  icro  rraters  f)  r  u  .1  u  c  e  1  at  the  sane  velocity  is 
presented.     Author 


An-2^1  8'iO 

T  !  s  :  P  H!  T" 


1)1  V.   30 
'-1  pr  1  r  »■  16.00 


\  N  1  s  T  H 


Araed  Servlr'S  r»i-mi.-a!   Inforaation  Agency 
Arlington,  Va. 

OMPl  TKKS  VND  UAT^  PRuCKSsIm;  ~,VsT[MS 
HI-  PmRT  hi  HLIiKJHA  t'HY  , 

■-oap.  by  Rulon  1.  Tnayne,  Klizabeihe  H.  Hall, 
and  Mprma-^  Hiles.     '  Aug  --c,  'v.  ^i.'"-'  refs. 

'  n classified  report 

[)►  mH  !  ('T.|iK->  :    'Coaputiirs,  'Data  processing 
syst'BS,  •^•^aloJ  ronput-rs,  "Digital  coaputers, 
•  A  na  1  og- •  o-d  1  J  i  •  1  1  .-onv'rt.Ts.  'Bibliography. 
•Data  s'orage  systems,  'Data  transalsslon  sys- 
•»i«s,  •  Prog  r  aan  i  ng  ,  \ -i  a  1  o  g  syst-as,  Circuits. 
Control  systeat,  C oaau n 1 c a t 1 o n  systeas.  Digital 
systeas.  Fire  control  coaputers.  Digital  re- 
cording jTSt-ais,  Magnetic  core  switch.  Punched 
card  ae-hod,  Meaory  deTlres,  Display  systeas. 
C,  jided  alsslle  coaputers.  Machine  translation. 
Magnetic  tape.  Magnetic  cores.  Magnetic  record- 
i 1 g  sys'emj,  Mathematical  coaputer  data. 

\  1     VSTI".  Heport  Hit)llogr«phy  on  computers  and 
data  procesji-ig  systems  and   losely  related 
topics  is  presented.   Citations  are  Included  for 
documents  -ataloged  by  \'iTI\  froa  '••  through 
\iigu$r    "2.    F.  n  tries  are  arranged  in  alphabet- 
l-a!  order  hy  subjer*  ar^^i  within  each  catagory 
and  its  subdivisions.   Ke||orts  published  by  I)e- 
partmen!  of  lief-nse  contractors  are  listed  alpha- 
betically by  sourc.-,  contract  nuaber  and  title; 
■nilitary  reports  are  arranget*  by  source  and  then 
rv  •i".  e.    \  broad  speitrum  of  entries  covering 
ar-^5  such  as  data  handling  devices,  computer 
nardwar"  coaponen's.  storage  devices  and  pro- 
gramiil'ig  ar-  included. 
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Philadelphia,  Pa. 
SHIPBOARD  CHEMICAL 


Naval  Boiler  and  Turbine  Lab. 

DEVI-  LOPMFNT  UF  FACIlITIhS  FuR 

CLEANING  Dl-  Bnll.rK-,. 

Final     evaluation     rept., 

by     s.     (ireenberg.        j^    Nov    "2,     i'p.        ProJ.     no. 

P-  1' 

1  nc latslfled  report 
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DESCRIPTORS:   'Boilers.  "Boiler  tubes, 
Cleaning,  Marine  engines,  Shlpbome,  De- 
posits, Sulfamic  acids.  Thiourea  derivatives. 

Several  descalants  that  can  be  safely  handled 
by  no n- t er h n 1 c a  1  ships'  personnel  were  evaluated 
for  chemical  cleaning  of  shipboard  boilers.   The 
selected  descalant  aust  be  a  non-toxic,  water- 
soluble  solid  foraulatlon  and  its  solutions  pos- 
ses scale  reaovlng  properties  similar  to  Inhibit- 
ed hydrochloric  acid  and  at  the  saae  time  be 
non-corrosive  to  boiler  steels.   Wyandotte 
Chealcalt  Corporation,  under  contract  with  the 
Bureau  of  Ships,  conducted  bench-scale  eval'ua- 
tlons  on  scaled  boiler  tube  sections  using 
various  f o r au I  a t  I  o n s .   The  Laboratory  continually 
monitored  the  application  of  the  Wyandotte- 
suggested  procedures  to  full  scale  boiler  clean- 
ing trials.   Rased  on  these  tests,  a  rhemical 
cleaning  procedure  was  developed  that  Is  suit- 
able for  shipboard  use.   The  selected  descalant 
formulation  consists  of  ?^f    sulfamic  acid,  '1 
citric  acid  and  '  i     diethylthlour>'a.    Author 


MISCELLANEOUS  ARTS  AND  SCIENCES  -  Division  32 
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32.    MISCELLANEOUS  ARTS  AND 
SCIENCES 


TIbTH  D(;H   oTS  price  |1  .  50 


Antioch  Coll.,  bellow  Springs,  Ohio. 

X-KA^  ANTHHDPOMETKi  UF  THE  HAND. 

Final  rept.  on  Human  Performance  in  Advanced 

Systems, 

by  John  Haskell  Vicinus.   Sep  '2.  .'8p.  incl. 

illus.  tables,  ' ^    refs. 
Contract  AF  ••,'-';b7Q2,  ProJ.  ''I84) 
AMKl.  TDK  b2-11l)        Unclassified  report 

DESCHIPTUKS:   •Anthropology,  •Anthropometry, 
•Hands,  Tables,  \  rays. 
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TISTB    DGIi       OTS    price    $<i.fcO 


RAND    Corp.,     Santa    Monica,     Calif. 

THE    AMERICAN    PEACE    MOVEMENT:        A     STUDY     OF     ITS 

THEMES     AND    PUl ITICAL    POTENTIAL. 

by    A.     E.     Wessel.     Dec    t2,     ..2p.     ^^     refs.     [Rept.     no. 

P-2t7-<y 

Unclassified  report 


DESCRIPTORS:   'Political  science, 
Public  opinion,  Attitudes. 


Mar  fare , 


69 


Contents: 

I n  t  roduc t  i  on 

Mhy  study  the  peace  aoveaent 

The  approach  to  the  study 
The  publ 1 c  debate 

Hera an  Kahn  and  his  critics 

Soae  reasonable  concerns 
The  growth  of  the  peace  aoveaent 

The  changing  popular  attitudes  toward  war 

The  spread  of  the  peace  aoveaent  theaes 

The  entry  into  politics 
The  peace  aoveaent  and  ailitary  strategy 


AD-ZOl  725        Dlv.   32 
TISTB/MS)  OTS  price  $1  .  1C 

Systea  Developaent  Corp.,  Santa  Monica,  Calif. 
SYSTEM  DOCUMENTATION, 

by  N.  E.  MlUmorth  and  C.  J.  Shaw.   1  Oct  62, 
""p.    (Rept.  no.  SP-c>7i) 

Unclassified  report 

DESCRIPTORS:   "Doc uaen t a 1 1  on ,  'Data  processing 
systeas,  Coaputers,  Inforaation  retrieval. 
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33.    TRANSPORTATION 

AD-:qi  582      Div.   33,  32 
(TISTB/DGH)  OTS  price  |3.6C 

RAND  Corp.,  Santa  Monica,  Calif. 
A  CONTRIBUTION  TO  THE  URBAN  TRANSPORTATION  DE- 
BATE:  AN  ECONOMETRIC  MODEL  OF  URBAN  RESIDENTIAL 
AND  TRAVEL  BEHAVIOR, 

by  John  F.  Kain.   Nov  62,  37p.  incl.  illus. 
table   (Rept.  no.  P-2667) 
(In  cooperation  with  Air  Force  Academy) 

Unclassified  report 

DESCRIPTORS:  •Transportation,  "Urban  areas, 
Econonics,  Mathematical  analysis.  Functions, 
Theory. 

Some  systenatic  eapirical  Information  Is  pre- 
sented on  the  questions  of  diversion  froa  auto- 
mobile to  transit  and  the  Interrelationships 
between  urban  transportation  and  residential 
land-use  development.   (Author) 


NON-MILITARY  AND  OLDER  MILITARY 


NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


*[>esL  riptt)  s  marked  with  an  asterisk 
are  included  in  the  subject  index. 


BIBLIOGRAPHY 


TID-3568(rev     1)      $0.75 

Atomic  Energy  Commission.    Div.  of  Technical 
Information  Extension,  Oak  Ridge,  Tenn. 
CRITICAL  PATH  SCHEDULING.    A   PRELIMINARY 
LITERATURE   3EARCH,  comp.  by  Hugh  E    Voress, 
Elmer  A     Houser,  Jr.,   and  Fred  E.  Marsh,  Jr. 
July  62. 


AGRICULTURE 


Plant  Cultivation 


TID-169Q6       $L60 


California  U.  .   Los  Angeles.  School  of  Medicine. 
MANGANESE  AND  MAGNESIL^M  .\S  COMPETITIVE 
PLANT  NUTRIENTS   IN  SURROGATE  SOILS  AND 
SOLLTION  CULTLTRES.    Rept.   on  Contract 
AT(04-l)-GEN-12.   Oct  62,    14p.   3  refs. 


TID- 13637    $1.  10 


Universita  Cattolica  del  Sacro  Cuore  di  Milano, 

Piacenza  (Italy) 
THE  INDUCTION  OF   GENETIC   MUTATIONS  BY 
IRRADIATION  IN  PLANT  SPECIES  OF    ECONOMIC 
IMPORTANCE,    Progress  rept.  on  Contraa  AT(30-1) 
2613,    18  Sep  61,  8p, 


ASTRONOMY 


NASA  N62-11486      $1.60 

Jet  Propulsion  I^b.  ,  Calif.   Inst,   of  Tech.,   Pasadena. 
THE   ASTRONOMICAL  LTNIT  DETERMINED  BY 
RADAR   REFLECTIONS   FROM  VENUS,   by  D.  O. 
Muhleman,  D    B    Holdridge  and  others.    Rept.  on 
Contraa  NAS7-100.    8  Mar  62,    18p.    19  refs.    Technical 
rept.  no.    32-221. 


NASA  N62-12110      $1.60 


Jet  Propulsion  Lab.,  Calif    Inst,  of  Tech.,  Pasadena. 
DIFFRACTION  TELESCOPE   FOR  ASTRONOMY   IN 
SPACE,   by  Willard  H     Wells     Rept    on  Contract 
.NAS7-100.    15  Apr  62,    17p.  Technical  rept.  no.  32-230 


NASA  N62-11496      $1.60 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena 
OBSERVATIONS  OF  MARS  MADE  IN  1961  AT  THE 
nC  DU  MIDI  OBSERVATORY,  by  J.  H.  Focas.    Rept. 
on  Contraas  NAS7-100.    30  Jan  62,   lip.  5  refs. 
Technical  rept .  no.  32-151. 


NASA  N62-10675      $3.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
OBJECTIVES  OF  THE  MARINER   VENUS  MICROWAVE 
RADIOMETER  EXPERIMENT,  by  A.  H.  Barrett, 
J.  Copeland  and  others.    RepK.  on  Contract  NASw-6. 
22  Aug  61,    34p.    32  refs.    Technical  rept.  no.  32-156. 


NASA  N62- 12747    $1.60 

Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
A  STATISTICAL-MECHANICAL  ESTIMATE  OF 
ORBITAL  CCXUSION  PROBABIUTIES,  by  a  M.  Milder. 
Rept.  on  Technical  rept.  no.  32-211. 

NASA  N62- 10623      $1.10 

Michigan  U. ,  Ann  Arbor. 
RADIO  ASTRONOMY  EXPERIMENTS  FROM  SATEL- 
LITES AND  ROCKETS,  by  Fred  T.  Haddock.  Quarterly 
status  rept.  1  Aug-31  Oct  61,  on  Contract  NASw-54. 
1  Nov  6U  53p.    Rept.  no.  02932-8-S. 

NASAN62-10622      $1.10 

Michigan  U, ,  Ann  Arbor. 
RADIO  ASTRONOMY  EXPERIMENTS  FROM  SATEL- 
LITES AND  ROCKETS,  by  Fred  T,  Haddock.  Quarterly 
status  rept.  1  May- 31  July  61,  on  Contract  NASw-54. 
1  Aug  61,  5p.    Rept.  no.  02932-7-S. 


Astrophysics 


NASA  N63- 10796   $0.75 

Goddard  Space  Flight  Center,  National  Aeronautics  and 

Space  Adniinistration,  Greerijelt,  Md. 
CALCULATION  OF   EPHEMERIDES  FROM  INITIAL 
VALUES,  by  Karl  Stumpff.    Dec  62,  28p.  Technical  note 
D-1415. 

NASA  N62- 12446       $2.60 

High  Altitude  Observatory,  Boulder,  Colo. 
ANALYSIS  OF  THE  SOLAR  EMISSION  SPECTRUM 
FROM   1300  TO  250  A  AS  OBSERVED  IN 
AUGUST  1961,   byH.  Zirin,   L.  A.  Hall,  and  others. 
Rept.  on  Grant  N8G-92-60.     1%2,   27p.   14  refs. 

To  be  presented  at  the  3rd  International  Space  Sym- 
posium, Washington,  D.  C.  ,  May  1962. 
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NASA   N62- 17030      $1.60 
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TlD- 14094       $1.10 


higher  relative  to  thresholds  determined  with  the  other 


posium,  Washington,  D.  C.  ,  May  1962. 
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NASA   N62-17030      $1.60 

Jet  Propulsion  Lab.,    C-alif     Inst     of  lech.  .    Pd»aJciia 
RADIO  L0C:AT10N  of  TWE  pi  ANf-n    VKNl'S,   by 
V     A     Kcxelmkov  and  I     S.   ShkJtwski     Kt-pt.    on(\in 
tract  NAST-IOO.   6  Mar  62,    17p.   .Astrunautic.-,  iiUornia 
tion  trans     no     26. 

Trans.   c>r  Izvestiya  (USSR)  1*^61  ino.    1  3j;  12  .May. 

NASA  N62-12109      $9   10 

Jet  Propulsion  Lab.  .  Calif     Inst,   of  Tech.,    Pa.>.aderu 
THERMAL  HISTORY   OF   T?1E   MCX)N  AND  OF   THE 
TERRESTRIAL  PLANETS:   Nl'MERICAl,   RESILFS,   bv 
ZdenSk  Kopal     Rept .  on  Contract  NAS7- l()C)     ^  Jan  ^J, 
lOlp.   4  refs     Technical  rept     n<i     32   22^. 

no- 14266       $1.60 

Laboratory  for  Nuclear  Science,    Mass.   Inst,   of 

Tech.,  Cambridge. 
FHE  MAGNETIC   FIELDS  IN  INTERPLANHTAKY 
SPACE  AS  DERIVED  FROM  OBSERVA  nONS  ( H-  COS- 
MIC  RAY  SOLAR   FLARE   EFFECTS,   bv 
K.  C.   McCracken  and  R.   A.    R.    Palmeira.    H  June  M, 
18p.     lU  refs.   Centro  Brasileiro  Je  Pesquisas  1- i'>i^a>, 
Rio  de  Janeiro.  Notas  de  Fisica  VoL    VII,   No.    15. 


NASA    N62    1246S       y].M 

Satu)nal  Aeronautics  andSjvut.'   \JrTniiisri  ation, 

Washington.   D    ('. 
MEASUREMENTS  OF    [MS  rKIBCTIOS   OF    I\!1K 
PLANETARY    [X.'ST.    bv  .Maurue  :x.bin   inj  Cai'.;^  W. 
McOacken.      1962,    3lp.    3^  refs 

Presented  at  the  SympoHium    ''i '^rr' 1 1 !  Wv'cf- -.^   Pirticies 
in  the  Eiarth's  Neighhorhcuxl     lU'th  Meem^    if  rbe 
.American  Astronomical  S«H.  ler.     CifTit^ruUe     Miss., 
April  2     1^2 

NASA  N62- 10604       $3.60 

Oklahoma  State  U.    Research  Foundation,   ^tiU*  U'  r. 
.ANALYTICAL   AND  LIMITED  EXPERIMENl  AL   s'linY 
OF    FHE   MECHANISMS  OF   PENETRATION    AND 
LIGHT   EMISSION   FOR   MICROME IFORI  IF    IMPA(   [ 
OF    AN   ALUMINUM -COATED  PHOTOMUl.  UPLll  K,    r>v 
Francis  C.    Todd,   Shi-yu  Wu  and  others,   ^'uarr    riv 
progress  rept.   no.    3,    1  .April-  «)  June  M,   or. 
Contract  N.ASr-7.     1961,    34p.     r  rtts. 

NASA   N62- 11561    $4.60 

Rand  Corp. ,  Sanu  Monica,  Calif. 
RADIATIVE  TEMPERATURE   IMSTRIBITION   IN   A 
PLANETARY  ATMOSPHERE,   by  Neil  Divine.    Rept.     ^n 
Contract  NAS7- 100.    Apr  62,    Sip.    lb  refs.    Rept.    'n 
memo  RM-2958-JPL, 


BEHAVIORAL  SCIENCES 


NASA  Nbi    [-{y\>       $8.  10 

IXinlap   i;k!   X-^-^iViati  ■^,    Iik.,    Manitoid,    Cuin. 
HIM.AN    F- ACIDKS   CKl  If  KIA    1  C  )K     IHl     DI.SPl  AV    OF 
bPACl     SAVICAnON    INF-OKMA' ION,    b\   Holand  C. 
Ca^[>r-oii.      F  Ki.ii  t    ',y  .    >  m  C 'mi:  r  k  :  NASr    ^4.    JMStpb2, 
8  ip-     i^  *  :•  t-.. 


Psychology 


NASA  .N6J-IU«54       5i    lU 

FlorKLi  State  ('    ,   Tal  l.ihassee 
IFih    OPFRAIION   OF    mi-.    I  ACllIi   AND    ILMPHRA 
riRF    SE.NSFS,    t>v   D     R      Kenshalo  and  j      P.    Nate 
Rfjx      >n  Contr  la  Nom    l^J"  (()»))   ind  (Irant  NsC  14S. 
Mar   bJ,    '^p    .    *<  ref-^. 

Presented   it    U  .i  F'*!vsiolf>gical  Psvcholi  v^  Sv  rip.  •-^i mi, 
12-13  Mar  ^:.    re!i>a..aa,    blotida. 


l"*^  1  ^  J  4  -R^       5  i .  ^0 

Mk  higan  (  .  ,     \:in    \r  h«>r . 
IHl-    PKtXU  IM    I'l     OPMMI'M    CKiHP    A.s.sf- MBl.V,    by 

Piul  N.    D-Av:.     K-  pr.     .ti(oiiriu;    M    lH(^()<))Ul=«ll. 
).ui  ^^,    l"-p.      I  !x  rmu  il  nut:,   no.    Af- PI  HC- i  .N-5b- ib; 
M)    1  24  ~='^. 

DlsCKlPIUKs     -X'.  laiion  ;.x  r -.onntl,    P'  r -.onn..  1,    •('.roup 
dvTianuc-,,    'I  i.-uai    pi  .)v;r  aiiiniuK,    .Mar  ht  mar  km!  prc- 
dic'ion..    Ma'  r  IX    ii^-  bi  a. 

The  niet.'TiHi    't  rrduc-.v!  rnriut^    md  rh-     ippr  oxim.iti 
methods  r*  -.ultin^  tioni  "hi--  i'-,cir^h    ir-     ipplicabU   rK>i 
only  tu  tht    problftn  of  crt.^  a-^--  iiibU   bu'    lUn'o    i  NMde 
variety  of  ptoblrrii,-.  in   Ahub,    i  luu  ar   toi  tii  i->  'o  tx 
111  ixiiTii/,t  v!  -^abux'   •'  li:i'   it   --lua'ion-^  of  ^ond.irion. 


BIOLOGICAL  SCIENCES 


1  ID- 16777       $b.  WJ 

\,.i  :•■:■  .     t  \a'  .ril  s.iences  of  I''hil.iddp*.]a,    Pa. 
SA\A.\.V\li    KI\'!  i<    !U(i|(X^ICA!     sIKVlV    ll''.\F-,K 
THREE   RUNS,    ^i.l'■  LN!l<t.K   iH-i()(H-.K    1 '''M     1 1  s»M 
54p. 


TIU  lb79V       $l.bU 


t 


\:  ^  ifKi-    N  I'lotia!   1  ab.  .    111. 
!HF-    DIACNdsls    ANDCDNlKDl     1)1     ICrHOMFl.lA 
[N!  F  (  ■  I  1(  'N    UF     MiCF  ,    .'",   K.N  i  •    [.    F  Knn.    !<•  pr.    on 


Contract  'A  U    1  w  •  ;iv;    \.s. 


TllVlb"*^^      52.60 


.A  :"'^o!iiie  N.1U.  liui;  1  a!' 


l-jii.    f-'2,    If'p.    i 


t. 


'Hii.  DIACJNOSLS  OF  la ':  ( 'PA  RAM  i  LsM  ub'  .\1K"1-., 
b\  KoIkt:  |.  Flynn.  June  '^  J,  J4'-  1<<-'P'  t.  ^  ^oii:  ract 
A  W    l(ii>-eng-38. 


TlD- 14094       $1.10 

Pavia  U.   (Italy). 
IN'VESTIGATIONS  ON  MLTABILITY  OF  POLYGENES 
AND  ON  LTILIZATION  OF   INDUCED  GENETIC 
VARIABIUT\'.   by  R.   E.   Scossiroli.   1  Aug  61.    lOp. 


Anatomy  and  Physiology 


P13   162  5:'.S         %2.bi) 


i 


S-2 


Army  Medical  Research  Lab,  ,   Fort  Kjx)x,   Ky. 
OBSERVATIONS  ON  PHYSIOLOGICAL  PROBLEMS  IN 
DESERT  HEAT,   TASK   FORCE   FURNACE,    YUMA, 
.ARIZONA,  by  P.    J.   Talso  and  R.   W.   Clarke.    Repc    on 
High  remperatures,   Physiological  Effects  of.    1  Apr  48, 
dtxTassified  1^  Jkin  51.   25p.  lU  refs.    Rept.   no:    14. 
•AD- 62  767. 

DES<.:RinOKS:    •Deserts,   'Arizona,  Physiology,  Heat, 
••Adaptation  (Physiology),   Perspiration,  Cooling, 
•.Meuilx)li.',ni,    •Survival,   Urine,   Protective  clothing. 
Task  forces,    *He*it  tolerance. 

I 

.An  average  of  alK>ut  6  liters  of  sweat  was  produced 
daily  by  tank  crew  men  and  others  working  under  the 
.onditu)n.s  encountered  at  Furnace.    Die  amount  of  watei 
drimk  in  satisfying  tliirst  was  found  to  be  the  minimum 
iKvessary  to  maintain  water  balaix:e.    This  was  shown 
liv  tile  uniformly  scanry  but  concentrated  urinary  output 
and  the  fact  that  pitressin  produced  but  little  alteration 
m  urine  excretion.    Ilie  ready  availability  of  loose  salt 
<ind  salt  tablets  served  to  prevent  any  serious  incidence 
of  salt  depletion  among  the  personnel   Tests  of  chemica 
prottvtive  clothing  by  others  were  t)bserved  and  the 
i^'tenti.il  dangers  of  the  impermeable  suit  were  pointed 
out.   (.Author) 


PB   162  411       $2.60 

("olanibia  U.   [New  YorkJ. 
FHE   RELATION  OF   THRESHOLD  CRITERION  TO 
[HE   FLNCTIONAL   RECEPTORS  OF   THE   EYE.   by 

John  L.    Brown,   Margaret  P.   Kuhns,   and  Helmut  E. 

Adler.    Rept.   on  Presentation  of  Data  on  Radar  Scopes, 

Contract  AF  33(038)22616.    Aug  57,   28p.    19  refs. 

WAIX"   Itxhnical  rept.   5"-449;   AD-130  928. 

DE.SCRIPTORS;  Vision,    *Visual  thresholds,    Visual 
perception,    •Photoreceptors,    Visual  acuity,    *Light 
adaptation,    •Dark  adaptation.    Luminescence,   Color 
vision,    f^ysiology. 

L.inunance  thresholds  for  the  resolution  of  grating  test 
patterns  were  determined  by  tlie  methcxj  of  constant 
stiinuh.   Measurements  were  made  for  the  dark  adapted 
e\e.    rhresholds  were  determined  with  each  of  eight 
>elcvted  color  filters  and  also  with  Wratten  neutral  tint 
[liters.    The  gratings  consisted  of  parallel  opaque  hnes 
->ep->arated  by  transparent  spaces,   all  of  equal  width.   A 
series  of  seven  gratings  was  used  which  required  a 
range  in  visual  acuity  from  0.  042  to  0.  625.    With  grat- 
ings which  demanded  high  visual  acuity  for  resolution, 
nuniinuin  luminances  for  resolution  of  a  grating  were 
very  nearly  the  same  for  all  the  color  filters.   As  visual 
acuity  requirements  were  dtxrreased,   however,   lumi- 
nance thresholds  determined  with  the  red  filters  became 


hi^er  relative  to  thresholds  determined  with  the  odier 
filters.  Luminance  thresholds  with  blue  filters  became 
lower  relative  to  thresholds  obtained  with  the  other  fil- 
ters. The  change  in  the  relative  threshold  luminance  is 
similar  to  the  Purkinje  shift  which  occurs  with  change 
in  adaptation  of  the  eye  from  high  to  low  luminances. 

PB  162  412      $1.60 

.  Duke  U.  School  of  Medicine,  Durham    N    C 

EFFECT  OF  COOLING  THE  CERVICAL  VAGI  ON 

THE   WORK  OF  BREATHING,  by  F .  G    Hall 

F^  W.  Zechman.  Jr.,  and  John  Salzano.   Rept'.  on  High 

Altitude  Physiology,  Contraa  AF  33(616)3821.   May  58 

13p.  6ref8.    WADC  Technical  rept.  57-699- 

AD- 155  680. 

DESCRIPTORS:  •Cooling,  •Vagus  nerve.  Respiratory 
system,  Physiology,  •Respiration.  Stimulation,  Brain 
Adaptation  (Physiology),  Blood  pressure.  Cardio- 
vascular system,  •Neuromuscular  transmission. 

Cooling  the  cervical  vagi  in  a  series  of  anesthetized 
dogs  markedly  increased  total  respiratory  work     Elas- 
tic work  increase  was  associated  with  large  tidal 
volumes  while  increase  in  viscous  work  was  related  to 
change  in  rate  and  duration  at  air  flow.   Blood  pressure 
and  heart  rate  were  not  appreciably  affected  by  vagal 
cooling.   The  observations  in  these  experiments  support 
the  suggestion  of  other  investigators  that  pulmcmary 
receptors  monitor  the  work  of  breathing,  permitting 
the  medullary  centers  to  make  the  most  appropriate 
choice  of  depth  and  frequency  of  breathing.   (Author) 

PB   162  543      $8.10 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
HIGH-ENERGY  METABOLITES,  by  S.  A,  Goldblith, 
S.  A.  Miller  and  others.    Rept.  for  15  June  58- 
31  Dec  59,  on  Physiology  Research,  Contract 
AF  33(616)6008.   Aug  60,  83p.  36  refs.    W ADD  Tech- 
nical rept.  60-575;  AD-251  901. 

DESCRIPTORS:  ♦Fatty  acids.  Methyl  radical, 
•Metabolism,  Energy,  Instrumentation,  Calorimetry, 
Carbohydrates,  •Diet,  Nutrition,  Growth,  Laboratory 
animals.  Biochemistry,  Synthesis,  Butanols,  Octanolc 
acids,  Alkalosis.  Nonyl  radical. 

Certain  methylated  fatty  acids  d  intermediate  chain 
length  which  may  be  oxidized  in  the  body  without  pro- 
ducing ketosis  are  being  investigated  as  high-energy 
dietary  metabolites.   A  synthesis  for  one  of  these  com- 
pounds, 2,4-dimethyIheptanoic  acid,  has  been  planned 
and  is  being  carried  out.    In  order  to  facilitate  accurate 
caloric  measurement,  an  animal  calorimeter  is  being 
constructed  which  will  measure  small  changes  in  energy 
production  using  direct,  indirea,  and  body  balance 
calorimetric  techniques.    Moreover,  the  need  for  a 
simpler  and  more  rapid  means  of  estimating  caloric 
density  has  been  met  by  the  development  of  a  bio-assay 
technique.    Using  this  technique,  caloric  densities  of 
1,3-butanediol  and  nonanoic  acid  were  estimated  to  be 
6.5  and  7.5  Cal./g. ,  respjectively.    Feeding  tests  have 
indicated  that  10%  1,  3-butanedioI  or  nonanoic  acid  may 
be  used  to  replace  dietary  carbohydrate  and  to  in- 
crease the  caloric  density  of  experimental  high-fat  rat 
diets.    (Author) 


S-3 


NASA  N62- 10967    $2.60 


Medical  Specialties  and  Equipnnent 
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Dental  Research  [Facility]  Naval  Training  Center 


DESCRIPTORS:  Dentistry,   •Naval  personnel,   •Mouth 
hygiene,  'Dental  caries.  Age  factors,  Gingivitis, 
Teeth,  Diseases. 
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NASA  N62- 10967    $2,60 

V 

Sunley  Avtadon  Corp. ,  Denver,  Colo. 
THE   DYNAMIC  MODBL   -   AN   ENGINEERING  AP- 
PROACH TO  THE  PROBLEM  OF  TOLERANCE  TO 
ABRUPT  ACCELERATIONS,  bfy  David  J.   Shapland. 
Rope  on  ContrEa  NASr-37.    1961,  31p.  "  refs.  SAC-VJ. 


Biochemisfry 

NASA   N62-17565      $1.  10 

Bureau  erf  Medicine  and  Surgery,    Washington,    II   C 
HEAT,   DRIVING  FORCE  AND  NtEASL'RINC  SCLM.H 
OP  CHEMICAL  CHANGE,   b v  T    H     Benzmger.    Kepc. 
or  NASA  Order  R-38.   [19621  ^p 


NASA  N63-11002    $2.60 

St.  Louis  U. ,  Mo. 
ABSORPTION  OF   D-GLUC06E  BY  SEGMENTS  iW 
INTESTINE  FROM  ACTIVE  AND  HIBERNATING. 
IRRADIATED  AND  NON-IRRADIATED  GROlT^n 
SQUIRRELS.   riTRl  1 1  K  TRIDECEMUNEATUS.  by 
X.  J.  Mu«*cchi«  and  a  a  Westhoff.   Rept.  on  Grant 
NaG-Z7l-62.  (1962],  29p.    18  refs. 

TID- 16842      $3.60 

Weatem  Reserve  U. ,  Cleveland,  Ohio. 
INTERMEDIARY  METABOLISM  OF  CARBC:)HYnR A  I  H> 
AND  RELATED  SUBSTANCES.     Terminal  repc.     .n 
Contract  AT(30- 1)1050.     1  Sep  62,    i8p.     91  refs. 


Botany 


NASA   N63-11194    $1.60 

Maryland  U. ,  College  Park, 
CARBON  DIOXIDE  AND  BICARBONATE  IN  CELL 
DIVISION,  by  Conatantine  Sorokin.    Rape,  on  Grant 
NaG-70-60.  (1962)  18p.   14  refs. 


NASA  N63-11193       $2.60 

Maryland  U. .  College  Park. 
ENDOGENOUS  METABOLISM  IN  ALGAE,   by 
Robert  W.   Krauss  and  Raytnund  A.   Galloway.    Rept.   m 
Contract  Nonr-39I6<00)  and  Grant  NsG  70-60.  [1962], 
22p.    24  refs. 


NASA  N63-11195    $3.60 

Maryland  U. ,  CoUegpe  Park. 
THE  SYNTHESIS  OF  STEROLS  AND  THE   EFFECT  OF' 
STEROIDS  IN  CHLORELLA.  by  Glenn  W.   Patterson. 
Master's  thesis.    Rept.  on  Grant  NsG -70  60.  [19631 
36p.    37  refs. 
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rx-ntal  Research  [Facihtv]  Naval   Iraming  Center, 

Great  Lakes,    Hi. 
SLKVl  Y   OF     DFNTAl     Hl-.Al.IH   OF    RIF    NAVAL    KF- 
CRLIT.     1.    STATUS  OF    DENTAL   HEALTH,    bv  G.    H. 
Kijvflstad.    K.    1'.    It.  ins  and  others.      V..1.     >,,    p.    1110. 
«)  [)ee  =«",    lli»p.     W  rtt->.    Ktsr.iuh  re^x. 
NM  7S  Ul  26.1)4.112. 

[)F^^"HlPrt)KS    Dental  research.    Physical  fitness,  "Naval 
persi>nnel,     leeth,    "IVntal  carles,    LV-ntlsiry.    •Mouth 
hv^ient,    •Gingi-iris,    I)isea-,ts. 

Naval  recruits  (2112")  *trf  txamined  and  subjected  to 
questionnaires  and  te-^t-,  upon  arrival  at  the  L'.    S.    Naval 
Training;  ("ent!_ : ,    Bainbridge,    Mai  viand  between  July  and 
iX-cembei    1''JS^  tR-torr  receiving  anv  dental  instruction 
or  dental  care.      I"he  results  of  these  examinations  and 
the  Juiidi  collected  are  summarized  and  presented  as 
typical  data  dencribing  the  vxKing  male  adult  as  he 
prtsent".  for    military   -^etvict    from  the  Fastern  one 
third  ot  rh«.   I'nited  states.     Rdse  lint   data  is  recorded 
for  future  studies  .lesi^ned  to  evaluate  factors  influenc- 
ing the  state  of  dental  health  of  the  young  male  adult 
prior  to  military  service,     llie  average  wung  male  adult 
of  this  survey  (age  IS.  s  years)  was  fcxind  to  have  2^.  7 
teeth  present.     TTie  average  DKU-  per  recruit  was  1^.9, 
missing  teeth  (lost  by  disease  or  trauma)  2.  4,   carious 
teeth  7.  2.    restored  teeth  6.  1.    teeth  to  be  extracted  1.  S, 
carious  surfact  s   12.9  and  restored  surfaces   10.  1. 
vventv-nine  p^r  cent  of  the  group  had  a  recognizable 
gingivitis  at  titru  >  it  ;he  examination.     (Author) 


P8  162  4.S  \       Sl.Ni 

Dental  Research  fFacili'v)  Naval    Training  Oenter, 

fCr'-at  Lakes.    [11; 
Sl'RVFY    Of     DFVIAL   HFAl.TH   Of-     HIF   NAVAL   RH- 
CRl'ir.     11     slRVi  Y    Of     OFNTAL    rKFATMF.NT,    by 
R.    P.    Irons,    O.    S.    Irvi;/,    and  ('..    H.    Rovelstad.    Vol.     \, 
p.    161    P^.     1  May  ^f^,    l"p.     1   ref.     Research  re^v. 
NM  75  01   26.o4.0i. 

DESCHIPIORS:  IXnrivrv,    "iVntal  car les,    •Naval  per- 
sonnel,    r-eth.     ["hiiipv,    [>rit.il  fv  r  ^onnt.  1,    'Job 
anaU  si-.. 

ITie  dental  treatment  provided  tor   naval  rrcruits  by 
dental    ifficer^  on  duty  at    the  I'.    S.    Naval    I'raining 
C'enter,    Ba  r.u  idgt  ,    Maryland  ha-.  t>  en  summarized  and 
evaluated    :i  (erms  ol  tht   daiU  cap^ibihtu  -.  for  dental 
officers  tor   rendering  'he  "reatment.     If  has  been  sho\*Ti 
that  [h<.    actual  't>-atment  a-,  provuled  by  one  officer    pi'r 
Jay  for  each  of  the  types  of  treatment  classified  is  as 
(Bi'ological  Sciences      Medical  Specialties.    20  Mar  63) 
follows:  '^.  2  v)perative  restorations,    38.  4  extractions, 
2.6  prosthetic  iesti)rations  and  lU.  2  periodontal  treat- 
ments.     This  was  the  long  term  average  of  treatment 
provuled  during  a  tinu  of  maximum  availability  of  all 
treatment  classes  and  adequate  suppijtt  by  auxiliai  y 
pt[-.onnel  tor    .e-,-,i.-)ta;KL   and  lat)ora;orv  prtxedures. 
(Author)  Sec  also  PH  162  4>2 
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Dental  Research  [Facility]  Naval  Training  Center 

(Great  Lakes,  III.  1 
SURVEY  OF   DENTAL  HEALTH  OF  THE  NAVAL  RE- 
CRUIT.    III.   RELATION  OF  TOOTH  BRUSHING  HABITS 
rO  STATE  OF   DENTAL  HEALTH,    by  G.   H.   Rovelstad 
and  R.  C.  Hackman.   Vol.   3,  p.   246-267.   2  June  58,  22p. 
2  refs.   Research  rept.   NM  75  Ol  26.04.04. 

DESCRIPTORS:  Dentistry.   'Naval  personnel.   Teeth, 
•Mouth  hygiene,   Education,   •Dental  caries,   •Gingivitis, 
Disease  !i. 

I 
The  tooth  brushing  habits  of  2027  young  male  adults  as 
recorded  m  a  questionnaire  at  U.   S.   Naval  Training 
Center,  Bainbrldge  were  evaluated  in  relation  to  a  series 
of  different  factors  of  dental  health.     It  is  i»ted  that  the 
total  rate  of  dental  caries  as  revealed  by  the  number  of 
DMF  teeth  shows  little  relationship  to  the  frequency  of 
tooth  brushing.    On  the  other  hand  evidence  of  neglect  as 
revealed  by  the  number  of  carious  teeth,  pulp  exposures 
teeth  to  be  extracted  and  poor  oral  hygiene  shows  a 
definite  relationship.    Particularly  high  correlation  was 
noted  to  the  number  of  restored  teeth.    (Author)  See  alsc 
PB  162  453. 
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Dental  Research  [Facility]  Naval  Training  Center 

[Great  Laices,   111.  ] 
SL'RVEY  OF   DENTAL  HEALTH  OF   THE  NAVAL 
RECRUIT.    IV:   RELATION  OF   THE  FREQUENCY  AND 
REGLfLARlTY  OF   DENTAL  VISITS  TO  THE  STATp 
OF  DENTAL  HEALTH,  by  G.  H.   Rovelstad  and 
R.  B.   Wolcott.    Vol.  3,   p.   285-319.   28  Aug  58,  35p. 
2  refs.    Research  rept.   NM  75  01  26.04.05. 

DESCRIPTORS:  Derustry,    'Naval  personnel,    •Mouth 
hygiene,   •Dercal  carles,   •Gingivitis,  Teeth,  Therapy, 
Diseases. 

rhe  frequency  and  regularity  with  which  prcrfessional 
dental  care  has  been  sought  by  2027  young  male  adults 
as  recorded  in  a  questionnaire  at  the  U.    S   Naval  Train 
ing  Center  were  evaluated  in  relation  to  a  series  erf 
different  factors  erf  dental  health,   ir  i<;  noted  that  the 
total  rate  of  dental  caries  as  revealed  by  the  number 
of  DMF  teeth  is  higher  for  those  who  most  frequently 
went  to  the  dentist,   as  is  the  average  number  erf  re- 
stored teeth  and  restored  surfaces.  On  the  other  hand 
the  average  number  of  carious  teeth,  carious  surfaces 
and  teeth  to  be  extracted  is  higher  for  those  who  rarely 
sought  dental  attention.  It  is  also  noted  that  there  is 
a  better  state  of  gingival  health  for  those  who  sought 
regular  dental  care.   (Author)  See  also:  PB  162   454 


PB   162   456       $1.60 


Dental  Research  [Facility]  Naval  Training  Center 

[Great  Lakes,   111.  ] 
SURVEY  OF   DENTAL  HEALTH  OF   THE  NAVAL 
RECRUIT.   V.    RELATION  OF   THE  AGE  OF   THE 
RliCRUlT  TO  THE   STATE  OF   DENTAL  HEALTH, 
by  G.  H.   Rovelstad  and  R.  B.   Wolcott.  Vol.  3, 
p.   320-339.    15  Sep  58,   20p.   2  refs.   Research  rept. 
.NM  "5  01  26.04.06. 


DESCRIPTORS:  Dentistry,   ♦Naval  personnel,   •Mouth 
hygiene,  •Dental  caries,  Age  factors,  Gingivitis, 
Teeth,  Diseases. 

The  ages  of  2027  young  male  adults  as  recorded  in  a 
questionnaire  at  the  U.  S.  Naval  Training  Center, 
Bainbridge,  Maryland  were  evaluated  in  relation  to  a 
series  of  different  factors  of  dental  health.  Although 
It  appears  that  the  total  rate  of  dental  caries,  as  meas- 
ured by  the  number  d  E»v4F  teeth,  changes  very  little 
with  an  increase  in  age  there  is  evidence  that  dental 
care  has  improved  the  dental  condition.  There  are 
less  carious  teeth,  depth  erf  cavities  and  teeth  to  be 
extracted.  Accordingly,  there  are  more  restored  teeth, 
missing  teeth  and  an  improvement  in  oral  hygiene,  re- 
stored teeth,  missing  teeth  and  an  improvement  in  oral 
hygiene,  gingival  health  and  dental  esthetics.  Good  cor- 
relation is  noted  to  the  number  erf  caricxis  teeth  and 
surfaces  and  number  of  restored  teeth  and  surfaces. 
(Author)  (See  also  PB  162  455) 


PB  162  457      $2.60 

Dental  Research  [Facility]  Naval  Training  Center 

[Great  Lakes,  III.  J 
SURVEY  OF  DENTAL  HEALTH  OF  THE  NAVAL 
RECRUIT.   VI.    RELATION  OF  PLACE  OF  BIRTH  TO 
STATE  OF  DENTAL  HEALTH,  by  G.  H.  Rovelstad  and 
R    B    Wolcott.    Vol.  3,  p    340-361.    30  Sep  58,  22p. 
2  refs     Research  rept.  NM  75  01  26.04.07. 

DESCRIPTORS:  Dentistry,  'Naval  personnel, 
Geography.  'Mouth  hygiene,  ♦Dental  caries,  Diseases, 
Teeth, 

The  birthplace  erf  2027  young  male  adults  as  recorded  in 
a  questionnaire  at  the  U.  S.  Naval  Training  Center, 
Bainbridge  were  evaluated    in  relation  to  a  series  of  dif- 
ferent faaors  erf  dental  health.    It  is  noted  that  the  total 
rate  of  dental  caries  as  revealed  by  the  number  erf  C^F 
teeth  varies  according  to  the  region  erf  birth  of  the 
individual.    In  addition,  the  amount  and  type  of  prcrfes- 
sional dental  care  received  by  the  individual  recruit 
varies  with  the  region  of  origin  erf  the  recruit.   (Authca-) 
(See  also  PB  162  456) 


PB  162  458      $1.60 

Dental  Research  [Facility]  Naval  Training  Center 

[Great  Lakes,  111] 
SURVEY  OF  DENTAL  HEALTH  OF  THE  NAVAL 
RECRUIT.    VII.    RELATIONSHIP  OF  THE  SCORE  ON 
THE  GENERAL  CLASSIFICATION  TEST  TO  THE 
STATE  OF  DENTAL  HEALTH,  by  G.  H.  Rovelstad 
andR.  B.  Wolcoa.   Vol.  3,  p.  362-382.    15  Oct  58, 
20p.  2  refs.    Research  rept.  NM  75  01  26.04.08. 

DESCRIPTORS:  Dentistry,  ♦Naval  personnel,  ♦Mouth 
hygiene,  ♦Dental  caries,  Teeth,  Gingivitis, 
'Intelligence  tests.  Diseases. 

The  General  Classification  Test  score,  as  attained  by 
the  recruit  during  his  processing  period  at  the  U.  S. 
Naval  Training  Center,  Bainbridge  was  recorded  for 
2027  recruits  and  evaluated  for  its  relation  to  a  series 
of  different  factors  of  dental  health.    It  is  apparent  that 
the  total  rate  of  dental  disease,  as  measured  by  the 
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number  al  DMF  teeth,  is  relatively  constant  for  each 
group  erf  GCT  scores     However,   evidence  al  neglect 
o*  the  teeth  as  measured  by  the  number  of  caruxjs  teeth. 
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Dental  Research  [Facihtv]  Naval  Training  Center 
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Dental  Research  [Facility]  Naval  Training  Center 
[Great  Lakes,   111] 


NASA    N62    17032     $1.60 

^ce  Sciences  Lab. ,  U.  of  California,  Berkeley. 
DETECTION  AND  STUDY  OF  MICROORGANISMS  IN 


number  at  DMF  teeth,  is  relatively  constant  for  each 
grcxip  erf  GCT  scores     However,   evidence  of  neglect 
o*  the  teeth  aa  measured  by  the  number  of  caruxjs  teeth. 
depth  erf  cavities,  teeth  to  be  extracted  and  poor  oral 
hygiene  shows  a  definite  relationship.    Good  correlatuxi 
also  exists  between  the  score  of  the  GCT  test  and 
factors  which  reflea  care  given  the  teeth,   such  as 
fewer  missing  teeth  and  more  restored  teeth     (Auth.'r) 
(See  also  PB   162  457) 

PB   162  459      $1.60 

Dental  Research  (Facility)  Naval  Training  C'entL-r 

[Great  Lakes.  111.  ] 
SURVEY  Ctf»   DENTAL  HEALTH  OF   THE   NAV.Al 
RECRUIT.    Vin.    RELATION  OF   FORMAL  EDUCA- 
TION TO  THE   STATE   OF   DENTAL  HEALTH   OF    THE 
RECRUIT.   byG.   H     Rovelstad  and  R     B     Wolcoct 
Vol.    i.   p.   383-402      15  Oct  58,    20^     2  refs      Research 
rept.   NM  75  01  26  04  09. 

DESCRIPTORS:   Dentlstrv,    •Naval  pc-rsonnel,    'Mouth 
hygiene,   •Education,   •Dental  caries,  Gingiviti.s. 
Teeth,  Diseases. 

The  years  of  formal  education,  acquired  bv  2027  naval 
recruits  reporting  for  duty  at  the  U    S    Naval  Training 
Center,  Bainbridge,  were  evaluated  for  their  relatiiTi  to 
a  group  of  factors  of  dental  health     The  rate  of  dental 
disease,   as  measured  by  the  number  of  DMF  teeth,    is 
somewhat  greater  in  the  groups  of  recruits  \*ith  more 
educatior.    Thoee  with  less  formal  training  demcn 
strated  mere  neglect  of  their  teeth,  as  measured  hv  the 
number  erf  carious  teeth,  depth  of  cavities  and  number 
erf  teeth  to  be  extracted.    In  contrast,  those  with  more 
formal  training  received  more  restorative  care  an<.l 
demonstrated  better  health  of  their  soft  tissues 
(Author)  (See  also  PB   162  458) 


PB    162  460      $2  60  ./"^  ^ 

[X-ntal  Research  [Facility  1  Naval  rraining  Center 

[Great  Lakes,  111.  ] 
SURVEY  OF   DENTAL  HEALTH   OF    FHE   NAVAL 
RECRUIT.    REI^TION  OF    FATHER  S  (X'.CLT.^TK)N 
TO  THE   STATE  OF   DENTAL  HEALTH,   hv  G     H 
Rovelstad  and  R.  B.  Wolcott.    Vol     V   p    4().r42^ 
24  Oct  58,    2lp     2  refs.    Research  rept 
SM  75  01  26.04-10. 

DESCRIPTORS:    Dentistry,    'Naval  pcrstinnel,    'Mouth 
hygiene,   "Dental  caries.  Gingivitis,   Rearing, 
Economics,   "Culture,  Teeth,   Diseases. 

The  occupations  erf  the  fathers  of  2027  young  male  adults 
as  recorded  in  a  questionnaire  at  the  L    S    Naval  Train- 
ing Center,  Bainbridge,   were  evaluated  in  relation  to  i 
series  of  different  factors  of  dental  health.    It  is  noted 
that  the  rate  of  dental  caries  in  the  recruit,  as  meas- 
ured bv  the  number  erf  DMF  teeth,   shows  little  relation- 
ship to  the  occupation  of  the  father.    There  is  a  sharp 
increase  in  the  neglect  of  the  teeth,  as  reflected  Dv 
number  of  carious  teeth  and  teeth  to  be  extract t^J. 
among  those  whose  fathers'  occupations  were  classified 
In  the  lower  skilled  groups.    Restorative  care,  oral 
hygiene,  gingival  health  and  dental  esthetics  was  greater 
among  those  groups  whose  fathers  have  more  sirillful 
and  higher  trained  occupations.    (Author)  (See  also 
PB   162  459) 


PB    162  46!       $1.60 

Dental  Research  [Facility)  Naval  Training  Center 

[Great  Lakes.    Ill    ) 
SURVEY   OF    DENTAL   HEALTll   OF   THE    NAVAL 
RECRLTT.    X.    RELALION  OF    LHE   FATHERS  IN- 
t:OME  TO    nm   STATF   of   dental  HEALTIL   by 
G     H     Rovelstad  and  R     B     WolciKT.    Vol     3.  p    424-443 
Ml  Oct  58.    2(rp.   2  refs.    Research  rept 
N'M  "=1  01    J^   04    1  1 

DESCRIPTORS     Dentistry.    "Naval  ptTSornel,   •Mouth 

hygiene.    'Dental  car le.-^,   Cunginitis,   Hearing, 
Lconomics,   Culture,    'Wage.i,    Leeth,    Diseases. 

The  income  i)f  their  fathers,   as  recorded  by  21)27  naval 
recruits  rep«irting  for  duty  at  the  C     S     Naval  Training 
Center.   Bainbridge,   was  evaluated  for  its  relation  to  a 
group  of  factors  of  dental  health      With  each  class  of 
higher  income  there  was  noted  a  higher  DMF  rate,  fewer 
caritxjs  teeth  and  fewer  teeth  to  be  extracted     There 
was  noted  to  be  increased  health  of  soft  tissues  and 
dental  esthetics  among  those  recruits  whose  fathers 
Acre  classed  ;n  higher  groups     Gixxi  correlatuin  of 
the  father^    incoriie  '<'  de:ual  health  factors  which 
reflect  pr  ife--^i>>nal  deiu  L  ..ire,    (.V.ithor)  (See  also 
PH    l^J  4Ni) 


PV,    IhJ  4^:       $  }.  ^0 

Dental  Re-,earch  [Faculty]  Navil  Training  Center 

[Great  I  akes,    111    ] 
SLRVLV    OF    DENT.M     MEALIU   OF   THE    NAV.M 
HLCRLTr.    XL    REl.MTON   OF    HIE    FORMAL  EDL'CA 
TION  OF   THE   RECRLTLS  FATHER   AND  MOTHER 
TO  TTiE    STATE   OF    DENTAL   HEALTH,   bvG.   H 
Rovelstad  and  R     B   Wol.(<t      Vol.    i.   p.   444-478. 
IS  Nov  5H.    i5p     2  rets      He.search  rept 
N'M  75  01   26.04    12. 

DESCRIPT'ORS:    Dentistry,    'Naval  p«-Tst)nnel.    'Mtxjth 
hvgiene,    'Dental  car  le.s ,    Gingivui.-i,    'Rearing, 
'Education,    C'ulture,    leeth.    !  )i.-5  ea.se. -^ 

The  relationship  of  the  amoiuit  of  formal  educatuxi  of 
the  fathers  and  mothers  ot  naval  recruits  has  been  eval- 
uated in  relation  to  the  state  of  dental  health  of  the  re- 
cruit     Vanou.s  factors  ot  dental  health  have  been  used 
to  evaluate  the  recruit  including  the  number  of  DMF 
teeth,   carious  teeth,   carious  surfaces,    restored  teeth, 
restored  surfaces,   missing  teeth,   teeth  to  be  e.xtracted, 
oral  hygiene-,    .gingival  health  and  dental  esthetics 
Neglect  of  the  teeth  as  measured  bv  the  number  of 
cariou.-^  ttx-th    ind  numtx-r  of  teeth  to  be  extracted  is 
much  greater   in  the  group  of  recruits  whose  parents 
had  the  least  education.     I  hiKse  recruits  whose  parents 
had  high  schcx'l  educations  or  better  had  the  least  need 
tor  dental  care  at  the  time  of  entrance  ti)  the  Receiving 
Center     Those  ot  the  higher  [larent  educational  back- 
grounds also  had  rhe  liest  oral  hvgiene  and  gingival 
health     More  dental  care  was  evident  in  the  recruits 
whose  parents  had  the  higher   levels  of  education. 
(.\uthor)  (See  also  PH    1^2  4M ) 


PB   162  463      $1.60 


I 
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Dental  Research  [Facility]  Naval  Training  Center 

[Great  Lakes,   111] 
Sl'RVEY   OF   DENTAL  HEALTH   OF  THE  NAVAL 
RECRLIT.    XII.    RELATION  OF   BROTHERS  AND 
SISTERS  TO  THE   STATE   OF   DENTAL  HEALTH,   by 
G     H     Rovelstad  and  R.   B.  Wolcott      Vol.    3,  p.  478-499. 
.iO  Nov  58,    20p     2  refs.    Research  rept. 
N'M  75  01   26.04    13. 

DESCRIPTORS:   IX-ntistry,   'Naval  personnel,   'Mouth 
hygiene,   'Dental  caries,  Gingivitis,   'Rearing, 
Economics,  Teeth,   Diseases.  ■ 

The  number  of  brothers  and  sisters,  as  recorded  by 
2U27  naval  recruits  reporting  for  duty  at  the  U    S    Naval 
Training  Center,  Bainbridge,  was  evaluated  for  its  re- 
latKXi  to  a  group  of  faaors  of  dental  health.    Although 
the  rate  of  dental  disease,   as  measured  by  the  number 
of  DMF  teeth,   remains  fairly  constant  regardless  of 
family  size  there  is  an  increase  in  the  number  of 
carious  teeth,  teeth  to  be  extracted  and  in  the  depth  of 
cavities  among  the  groups  with  more  brothers  and 
sisters.    In  contrast,   recruits  with  fewer  brothers  and 
sisters  reveal  more  restorative  dentistry  and  bener 
health  of  the  soft  tissues,  oral  hygiene  and  dental 
esthetics     (Author)    (See  also  PB   162  462) 


PB    162  464       $2.60 


Dental  Research  [Facility J  Naval  Training  Center 

[Great  Lakes,  111   | 
SL'RVEY   OF   DENTAL  HEALTH  OF  THE  NAVAL 
RECRLJIT.    XIIl.    RELATION  OF   OPINIONS  TOWARDS 
DENTISTRY  TO  THE  STATE   OF   DENTAL  HEALTH, 
bvG.   H     Rovelstad  and  R     B     Wolcott.    Vol.   3, 
p    5(X)-520.    15  Dec  58,   2Ip.   3  refs.    Research 
rept.   NM  75  01  26.04.  14. 

I 
DE.SCRIPTORS:   Dentistry,   'Naval  personnel,   "Mouth 
hygiene,   •LX^ntal  caries.  Gingivitis,   •Education, 
"Culture,   Rearing,  Teeth,   I>iseases. 

The  regard  for  dentistry  and  dental  care  held  by  2027 
naval  recruits  reporting  for  duty  at  the  U.  S    Naval 
Training  Center,  Bainbridge  was  obtained  from  an 
Opinion  questionnaire '  and  related  to  a  group  of  factors 
of  dental  health.   The  rate  of  dental  disease,  as  meas- 
ured by  the  number  of  C^F  teeth,  is  considerably 
higher  among  thoee  who  have  unfavorable  opinions  to- 
ward dentistry.    Similarly,   the  same  individuals  have 
displayed  greater  dental  neglect  in  the  form  of  carious 
teeth,  depth  of  cavities,  teeth  to  be  extracted  and 
health  erf  the  soft  tissues.   TTiose  with  favorable  opinions 
of  dentistry  received  more  dental  care,  as  evidenced  by 
the  number  of  restored  teeth     Excellent  correlation 
exists  with  the  number  of  unfavorable  opinions  to  the 
number  of  teeth  to  be  extracted     (Author)  (See  also 
PB   162  463) 


Microbiology 


ITD-16837       $2.60 


Clemson  Agricultural  Cx)ll.  ,   S.   C 
OVi-RWlNTERING  OF  XANTHOMONAS  PRUNI.   THE 
C-.AUSAL  ORGANISM  OF  BACTERIAL  SPOT  OF 
PEACHES,   by  John  B.   Whitney,   Jr.   and  Harold  H. 
Foster.    Final  rept.   on  Contract  AT(40- 1)1762. 
12  (Vt  62.    !9p.   25  refs. 


NASA    N62    17032     $1.60 

^ce  Sciences  Lab. ,  U.  of  California,  Berkeley. 
DETECTION  AND  STUDY  OF  MICROORGANISMS  IN 
THE  UPPER  ATMOSPHERE,  ed.  by  Robert  C.  Spear. 
Final  rept.  on  Grant  NsG- 104-61.    20  Aug  62,    19p. 
6  refs.    Series  no.  3,  issue  no.    14. 


TID- 16970       $3.  60 

Syracuse  U.  ,   N.   Y. 
PRODL'CTION  AND  STUDY  OF  ASPOROGENIC 
MUTANTS  OF  BACILLUS  CEREU^,   by  Donald  G. 
Lundgren.   Annual  rept.    1  June- 31  Dec  62,  on  Con- 
tract AT(30-l)-2038.   18  Oct  62,   37p.  28  refs. 


Radiobiology 


TID- 16732      $2.60 


Argonne  National  Lab. ,  111. 
CHARACTERISTICS  OF  MAMMAUAN  CELL     ^ 
POPULATIONS  SURVIVING  HIGH  DOSES  OF  X  IR- 
RADIATION IN  VITRO,  by  Warren  K.  Sinclair.    Rept. 
onContraa  W3l-109-eng-38.   June  62,  24p.   11  refs. 


TID- 16742      $1.60 

> 
Argonne  National  Lab. ,  111. 
EVIDENCE  SUGGESTING  PROTECTION  AGAINST 
■  DIRECT"  ACTION  OF  X-RAYS  IN  THE  BACTERIAL 
SPORE,   by  R.  B.  Webb  and"  E.  L.  Powers.    Rept.  on 
Contract  [W31 -109-eng-38.  ]    [June  62,  ]    I6p.     15  refs. 
U  AC -6499. 


TID- 16735   $2.60 

Argonne  National  Lab.,  UL 
RADIATION-INDUCED  CHROMOSOMAL  ABERATIONS 
AND  VARIANT  CLONES  IN  MAMMALIAN  CELLS 
CULTIVATED  IN  VITRO,  by  Agnes  N.  Stroud,  Austin 
M.  Brues,  and  Beverly  M.  Svoboda.    Rept.  on  Contract 
W31-109-eng-38.  June  62,  28p.  26  refs. 


TID-16763      $1.60 

Argonne  National  Lab. ,  111. 
X-RADIATION  RESPONSE  OF  AUXIN  FORMATION  BY 
ANIMAL  TISSUE,  by  S.  A.  Gordon  and  E    Buess.    Rept 
onContraa  W3l-109-eng- 38.   June  62,   18p.   15  refs. 


BNL-6297    $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
KINETICS  OF  ERYTHROCYTIC  PRECURSOR  PROLIF- 
ERATION IN  DOG,  by  N.  Odartchenko,  V.  P.  Bond  and 
others.  23  Oct  62,  21p.  5  refs. 
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TID-16835      $1.60 


TID- 16446       $2.  60 


BMI-X-10021    $1.60 


Analytical  Chiimi«frrv 


TID-16835      $1.60 

California  U. ,   Los  Angeles.  School  of  Medicine. 
UPTAKE  OF   RADIOACTIVE  MATERIALS   FROM   A 
NUCLEAR  REACTOR   BY   SMALL   MAMMALS  AT  THE 
NEVADA  TEST  SITE,   by  Frederick  B.   Turner,   Page 
Hayden  and  others.    Rept.  on  Contract  AT(04-1)- 
GEN-12.    Sep  62,    13p.   8  refs. 


TID- 16765    J5.  60 

Institute  al  Industrial  Medicine,  New  York  U.  Medical 

Center.  N.  Y. 
DOSIMETRIC  ASPECTS  OF    RADIUM  POISONING,  by 
Henry  Petrow  and  Merrll  Eisenbud.    Annual  rept.  on 
Contract  AT( 30- 0-2896,    31  Aug  62,  54p. 


TID- 16537      $1.10 

Jefferson  Medical  Coll. ,  Philadelphia,  Pa. 
TRANSPLANTATION  OF   PRESERVED  MARROW   BE- 
TWEEN ANIMALS  AND  FROM  ONE  HLJMAN  BEING 
INTO  ANOTHER,  by  L.  M.  Tocantins  and  Juhos 
loeaifldes.    Rept.  for  1  Aug  61-31  July  62,   or  Contract 
AT(30-1)1982.  4p. 


TTD-13959      $1.60 

PavtaU.  (Italy). 
INVESTIGATIONS  ON  MLTABILITY  OF   POLYGENES, 
byR.  E.  Scoaalroli.    Rept    on  Contract  AT( 30- 1)2686 
I  Oct  61,   Up 


TID- 16979      $1.60 

PaTte  U.  (Italy). 
INVESTIGATIONS  ON  MUTABILITY  OF  POLYGENES 
AND  ON  UTILIZATION  OF  INDUCED  GENETIC 
VARIABILITY,   by  R.   E.   Scossiroll.     Rept.  on  Contract 
lAEAAJS.     I  Aug  62,   15p. 


TID- 16776   $1.60 

Roacoe  B.  Jackson  Menxjrial  Lab. ,  Bar  Harbor,  Maine 
RATE  OF   RECOVERY  FROM  RADIATION  INJURY 
AND  ITS  RELATIONSHIP  TO  AFTER  EXPECTATION 
OF   LIFE  IN  MICE.    Progress  rept.    1  Jan -7  Sep  62,  on 
Contract  AT(30-1)-2313.  7  Sep  62,   I3p. 


TID- 16447      $1.60 

Trieste  U. ,  (Italy). 
STUDY  AND  COMPARISON  BETWEEN  NECROLYTIC 
AND  RAaOLYTIC  LESIONS  AT  THE  MITOCHON- 
DRIA LEVEL  (LYSOSOMES)  IN  ASEPTICAL  PER 
FUSED  BEEF  HEART  MUSCLE.    Progress  rept.  no.  1, 
[1962].    20p. 


TID- 16446       $2.  60 

Trieste  U.   (Italy) 
STLT)Y  AND  COMPARISON  BETWEEN  NECROLYTIC 
AND  RADIOL Y-nC   LESIONS  AT  THE  MITOCHON- 
DRIAL  LEVEL  (LYSOSOMES)  IN  ASEPTICAL  PER- 
FUSED HEART  MUSCLE.    Rept.   for  1  Oct  6(J- 
1  Oct  61,   21)  Aug  62,   21p. 


TID-  I642S       $1.  ID 

Turku  U.   (Finland). 
MLTATION  RATES   AT  SPECIFIC  AL'TOSOMAL  LOCI 
IN  DROSOPHU^  SPECIES,    by  AU)ha  Hannah   Alava. 
Rept.    Nov  6U-Apr  61.     Supplementary  rept.  4mr-^ 
Mar -Apr  61.    11  May  61,    7p.  / 


TID- 16429       $1.10 

Turku  U.   (Finland) 
.MLTATION   RATES  AT   SPECIFIC   LOCI   IN  DRnsnPH- 
II  A   MEI.ANnnA.STER.   by  Aloha  Hannah- Alava.  Final 
rept,   for  1  Nov  60-31  Oct  61,    12  Dec  61.   7p. 


TII)-17()1  i 
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Western  Reserve  U.  ,    Cleveland,    Ohit). 

LNSENsrnvrrY  to  ionizing  r.mxation  of  dna- 

POLYMERASE  IN  A   SLL\tE   MOLD,   bv  Oddvar  F. 
Nygaard.   [1961]  lOp.   6  refs. 


CHEMISTRY 


.NTO- 10143    $1.  10 


Air  Reduction  Co, ,  Inc.,   Murray  Hill,   N.  J. 
RESEARCH  ON  APPUCATIONS  OF   KRYPTON  85,   by 
W.  G,  Marancik  and  P.  S.  Mineni.    Quarterly  progress 
rept.   no.   3,    1  Apr -30  June  62,  on  Contract  AT( 30-1) - 
2906.    23  Nov  62,    lOp.    1  ref. 


IS- 557       S6.60 

Ames  Lab.  ,   Icrwa  State  L'.  of  Science  and  Tech. 
.\CID-BASE  REACTIONS  AND  KINETICS  OF   THE 
HALATES  in   FUSED  NITRATES,   by  James  Max 
Schlegel  and  F.   R.   Duice.    Rept.   on  Contract 
W-7405-eng-82.    Nov  62,   69p.   35  refs. 


BMI-X-1001^       $1.6() 

Battelle  Memorial  Inst.  ,   Columbus,   Ohio. 
DEVELOPME.NT  OF   UR.AN'R'M   MONONITRIDE,   by 
Donald  L.   Keller.    Quarterly  progress  rept.   July- 
Sep  62,   on  Contract  W740S-eng-92.     I  Oct  62,    [2f>. 
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BMI-X-10021    $1.60 


Battelle  Memorial  Inst, ,  Columbus,  Ohio 
RADIOISOTOPE  AND  RADIATION  APPLICATIONS,  ed. 
by  Vkiane  N.  Sunderman.    Quarterly  progress  rept '  on* 
Contract  W-7405-eng-92.    18  Oct  62,    16p.    1  ref. 


PB  171  980       $1.75 


Bureau  of  Mines,   Washington,    D.   C. 
[DEVELOPMENT  OF   DEPELETED-URANIL'M  CATA- 
LYSTS  FOR   DESTRUCTION  OF   AIR   POLLLTANTS 
IN   ALTOMOBILE   EDCHAL'ST.    Fiscal  year  1961  rept. 
ot  research  progress.   [1961]  6^.   3  refs. 

DESCRIPTORS:  •Atmospheric  pollution,   Decontamina- 
tion,   Internal  combustion  engines,    'Exhaust  gases, 
Hv-drocarbons,   Carbon  compounds.   Monoxides,   Oxida- 
tion,   'Catalysts,    •Uranium,   Copper  comsounds. 
Chromium  compounds,   .\luminum  compounds,  Oxides, 
Laboratories.  Mobile.    •Vehicle  accessories,   Exhaust 
systems,    Reactors. 

Investigations  indicated  that  copper-chromium- 
promoted,   depleted  uranium  catalyst  on  alumina  sup- 
port showed  promising  activity  for  oxidizing  hydro- 
carbons and  carbon  monoxide  normally  present  in 
motor  vehicle  exhaust.    However,  copper  and  chro- 
mium oxides  combined  on  alumina  supports  are  ef- 
fective oxidizing  agents,   too.    The  investigations  did 
not  establish  unequivocally  that  depleted  uranium  oxide 
exhibited  positive  catalytic  oxidation  activity  in  the 
presence  of  oxides  of  copper  and  chromium.    A  series 
of  comparative  tests  were  made  that  established  that 
depleted  uranium  oxide  exhibited  an  oxidizing  role  over 
and  above  that  of  the  other  catalytic  agents  present  in 
uranium-catalyst  mixtures  promoted  by  copper  oxide 
and/or  chromium  oxide.    Data  on  the  series  of  tests  is 
pr  esented. 


NASA   N62- 11502       $1.60 


jet  Propulsion  L^b.  ,   Calif.   Inst,   of  Tech.  ,   Pasadena 
A   METHOD  FOR   DETERMINING   RELATIVE  HLTVIID- 
ITY    IN  STERILIZING  GAS  MIXTURE  CONTAINING 
ETHYLENE  OXIDE.    FREON    12,    AND  AIR,    by 
Stephen  P.    Vango  and  John  B.    Krasinskv.     Rept  'on 
Contract  NAS7- 100.     1  Mar  62,    19p.   s  refs.     Technical 
rept.   no.   32-218. 


NASA  N63- 11619       $0.50 


Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va. 
THE  USE   OF   AN   IONIZATION  GAGE   AS  A  QUANTI- 
TATIVE   ANALYZER   FOR   BI -GASEOUS  MIXTURES, 
by  Leonard  T.   Melfi,  Jr.  and  George  M.   Wood,  Jr. 
Dec  62,    I2p.   4  refs.  Technical  note  D- 1597. 


Analytical  Chemistry 


NASA   N62-12274       $1.60 

General  Electric  Co.  ,  Cincinnati,  Ohio. 
RESEARCH  ON  ANALYTICAL  METHODS  FOR  OXY 
GEN  IN  LIQUID  ALKALI  METALS,    by  Hyman 
Kirtchik  and  George  Riechmann.     Quarterly  progress 
rept.  no.   4,    1  Oct-3l  I>c  61,  on  Contract  NASr- 12 
15  Jan  62.    I6p.   19  refs.    DM-62-3I. 


PB  162  598      $1.10 

Pennsylvania  State  [U.  Coll.  J  of  Mineral  Industries 

[University  Park). 
DIFFERENTL\L  THERMAL  ANALYSIS  OF  SOME 
METAL  HYDROXIDES,  by  Dorothy  P.  Enright.   O.N.R. 
Technical  rept.  no.  41  on  Contract  N6onr-269,  T  O    8 
Apr  52,  6p.  2  refs.    ATI-159  362. 

DESCRIPTORS:*Thermocheniistry,  Chemical  analysis. 
•Metals,  SiUcon,  Germanium,  Titanium,  Tin.  Thoriurn 
Magnesium,  Calcium,  Strontium,  Zinc,  Cadmium, 
Aluminum,  Gallium,  Nickel,  Iron,  Chromium, 
♦Hydroxides,  'Dehydration,  Heating. 

The  data  obtained  for  fifteen  metal  hydroxides  are  pre- 
sented.  The  endothermlc  and  exothermic  heat  effects 
are  plotted  as  a  function  of  the  temperature  at  which 
they  occur. 


Organic  Chemistry 

NASA   N62-12746       $1.  10 

Jet  Propulsion  Lab.  ,  Calif.  Inst,  of  Tech. ,  Pasadena 
THE  POSSIBILITY  OF  STRAIN  DEPENDENCE  IN  THE 
THERMAL  DEGRADATION  PROCESSES  OF   VINYL 
POLYMERS,    by  Robert  G.  Nagler.     Rept.  on  Contract 
NAS7-100.     2  Jan  62.   lOp.  8  refs.    Technical  rept. 
no.   32-202.  ^ 


UCRL-6714      $1.60 

.^^li''''^  Radiation  Lab.,  U.  of  California,  Livermore 
t^^^/^^^'^^^^  °^  PRIMARY  PERFLUOROALKYL 
AMINES,  by  Richard  K.  Pearson,  Richard  D.  Dresdner 

Rept.  on  Contract  W-7405-eng-48.    6  Dec  61     14n 
14  refs.  *       ^' 


Physical  Chemistry 

BNL-753(T-278)      $0.50 

Brookhaven  National  Lab. ,   Upton,  N    Y 
RADIATION  PROCESSING.    COBALT- 60  GAMMA  IR- 
RADIATION OF  URANIUM  AND  HYDROCARBONS, 
by  Peter  Colombo  and  Meyer  Steinberg.  Au«  62    18d 
8  refs.   Rept.   no.  5.  o         e      .       f- 
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DO     1^9  M^<;     1)     M^ 


DESCRIPTORS:  •Metai>.    HaliJe>,,    'Molybdenum,   Chlo- 


rWrnntr^lftrtM  nnri  Mftteoroloav 


Frost  Science 


PB   162  605    $1.60 

Kentucky  Research  Fcxinclanon,  Lexington. 
A  STUDY  OF  CONDUCTING  SOLLTIONS  AT   LOW 
TEMPERATURES,  by  Lyle  R.   Dawson  and  Paul  C. 
Scars.  Final  rept.  on  Contract  DA  ^t-0?>^-sc-■^2^^\. 
20  June  55,    12p.   21  refs.  AD-67  W5. 

DESCRIFTORS:    •Eiectrochemigtry,   •RlectrolvTes, 
•Potassium  compoundB,   •Sodium  comp-Dun^te,    •Ammo- 
nium compounds,  Bronrudes,  Iodides,  Cyanides, 
Metals,  Hydroxides,  Carbonates,  Siilutions,   KkctrKal 
conductance.  Viscosity,  Lfcnriity,   U)v*  tempcraciirc 
research. 

Conductances,  viscositieej,  anJ  Junsities  of  si'Ltu ms    >t 
KI,  KBr,  and  ^4aBr  m  several  mixtures  of  isomeric 
dinnethytformamide  and  N-methylacetamide  were  meas- 
ured at  20^  to  SO^C  for  concentrations  from  (J.  0(X)1  ui 
2N.    The  conductance  of  KCl  in  H  aDoroximatelv 
Ifovlscous  mixtures  d  ii-methylacetamide  and  tertiar\ 
BuOH  was  measured  at  yCPC  for  concentrations  fnom 
O.OOOl  toO.Ol^i.  Conductances,  viscosities,   and  Jun- 
sities  were  determined  for  solutions  of  KS<.'N  in  McOFi 
at  9  temperatures  from  25^^  to    -SO'C.    Concentrations 
al  KSCN  varied  from  0.0004  to  1.  75^.    The  viscosities 
and  densities  of  several  MeOH-Vte2C0  mixtures  were 
measured  at  10°  intervals  between  -SO^  and  iy^C.    Trie 
conductances  of  several  samples  of  quaternary  NH  ,Br 
and  NH^I  In  dlmethylformamide  were  measured  at  J'^'^'c  . 
The  conductances  of  trimethylphenyl  ammonium  chlorule 
and  iodide  in  HtO  and  in  dlmethylformamide  were  meas 
ured  at  25PC.    Solute  concentrations  ranj?ed  from  0.  h  to 
30  X  10"^_^    Limiting  equivalent  conductances  and  dis- 
sociation constants  were  evaluated  for  the  salts  hv  r'le 
Shedlovksy  extrapolation  method.    The  conductances    if 
concentrated  solutions  of  magnesium  acetate  tetrany.lritL- 
and  magnesium  nitrate  hexahydrate  in  MeOH  were  .Jeter 
nruned  at  10°  Intervals  between  -50°  and  20*^ C.    Conduct- 
ances of  KSCN  and  tetrabutyl  ammonium  iodide  in  Me  ,c:u 
were  measured  at  25°C  and  at  Uf  intervals  between  -5<.J« 
and  20°  C. 


UCRL- 10448      $1.50 

Lawrence  Radiation  Lab..   I',   oj  California.  Herkrlt  . 
ENERGY   MATRICES  OF  THE   f"^  EliCTRCW  COS- 
FIGLTIATION,   by  B.   G     Wvb.iurne,    Rcpj     ,>n  c -ontricr 
W7405-eng-48     Sep  62,    S7p.   s  refs. 


[:)ESCRIPTORS:  •MetaN,    Malide>,,    •Molybdenum,   Chlo- 
rides,   ReductNHi  (Cheniistiv),    Hydrogen,    Reaction 
kirietics,    •Vapor  plating,    Huckness,   Gas  flow. 

A  flow  svsteni  was  built  and  operated  for  the  purpose  of 
-.t-idvuig  the  niCLhaniiim  of  the  reduction  of  MoCU  vapor 
to  a  solid  metal  plate  with  a  large  excess  of  W^-    By 
nie^ans  of  a  sitiiphfied  iheorv  describing  static  and  flow 
s'.stei:,   :eL:.,ction,    it  is  shown  on  theoretical  grounds 
';,-i-  ::.c  r.-..,  kne*s  s  of  rt.xl..ced  metal  JepositcxI  should  be 
a  tjr.ction    >!  :he  paianietei    x    a,    where  x  is  distaiKe 
\L.H\f,  the  lea^ti  m  .  haiubei  of  the  flow  svsteni  and  u  is 
•:.c  average  -.eliKity  of  gas  flow  tfirough  the  reaction 
chamber.    Approximate  alternative  express  uxis  for  the 
thickness  variatnir  as  a  function  of  x/u  ate  derived  for 
:wo  p<issible  extreme  ^a-Jes,    and  the  data  obtained  from 
several  experimental  runs   is  pl.xte-d  in  normalized 
torin  '     ^h' i>A  'hat  onlv  one  of  these  expressions  applies 
to  the  M  <  !:,  r  Lvlacri-xi.    tlie  data  can  be  btuh  qualita- 
tively and  quant, rat. .  el>  interpreter.!  as  showing  that  the 
reductu)n  to  metal  .s  Umited  by  the  diffusion  of  some 
^ase«)us  constituent  thri.x.gfi  the  gas  mixture  in  the  re- 
J,,ct;o(i  chambei.     P'.e  effect  of  the  nature  of  gasetKis 
J.It.s.on  of  me  ^pecics  th.rougti  an.«her  upon  the  re- 
J.^1.  H.  ..   -l.s.^ssed.    (A..thor  ) 
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let  Propulsion  l^b.  ,   t'alif.    ln.-,t.   of  lecr\  ,   Pasadeiw. 
MAS.S   :iPK('I  KOMHI  KIC     slTDY  Ol     THE   LE-AD  IN 
t,  AKBCJNACfJMS  t  He JNDKri  KS,   bv  Royal  R.    Marshall. 
Kept,   on  c;ontract  NAS"    U»).    N  ,Mar  hj,    Np.    ,W  refs. 
lecrmical  rept.    no.    ^2   2[ti. 

L. anion'  (,',<.•<  il>  vk  al  i  )t>>ei'.  a;orv,    c 'olunibia  I '   , 
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of  California, 


Lawrence  Radiation  Lab.,   I 

Livermore. 
RATES  OF  HYDROGEN   .^DSOKPriUN   UN    ^)LI1  )HU;' 
GAS   FILMS,    by  Angus  L.    Hunt.Clvdt    h.    lav  lor,    an.: 
John  E.   Omohundro.     Rept.   on  Contract  \(V    '■4<),=>  eiig   4.s. 
3  Nov  61,  6p.     b  ref3. 
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Inst,    ot   lecn., 


Metals  Processing  Lab.,   Mass. 

Cambridge. 
INVESTIGATION  OF   THE  KINETICS  AND  MECHA 
NISM  INVOLVED  IN  THE  HYDROGEN   REIXCTION 
OF   METAL  HALIDE  VAPORS,    bv  H.    S.    Spacil  and 
J.   Wulff.    Final  rept.   on  C.intract  DA   N-n2()-()RI)    ^^'^'' 
31  Jan  58,    74p.     12  refs.    DSR  Proje«.t  ~4SS,  AI)-i=>^    r-,- 
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Rand  Corp.  ,    San'a  Monica,   i,  alil. 
DIFFFRF-NTlAi     i.'^l   -MlON-S   1  (JR   CI-:0M.ACNF-:T!C 
FlhLD   1  INl^    IN   SfAi.T  .    hvW,    1..   .Sihlev.    Rept.   on 
Contract  s  \Si  -  J,  (u-).  t »«.  ■  ^J,    JOj-i.  ^  rets.   M-mo 
no.    KM-  i  i'  >-NA,SA. 
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Ixiwrence  Radiation  I>ab,  .    I'.  ,    of  California 

I.ivermore. 
A  HhL'RI.SriC   SIT'DY  Ol'    lAVO  .ML  HIODS  OI-    TLMi: 
INTFGRATICN,    bv  Joseph   B.    Knox.    Rept.    on  Con- 
tract  W-''4()5-eng-48.    20  IX^c  b(J,    26p.    14  refs. 
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Office  of  Naval  Operations,    Washington,   D,   C. 
ITPEK   \MND  STATISTK:S  CHARTS  OF    DIE  NOR'HL 
LRN  HEMLSHIERE  (5U  mb  LEVEL,   PROVISIONAL)  by 
Harold  L.   C^rutcher  and  Monon  H.   Bailey.   Mar  62,  155p. 
v5  refs.    NAVWEPS  5U-1C-535,    Volume  ILL   (Weather 
Bureau).  | 

[:)E.SCRIPTORS:    'Upper  atmosphere,    'Air  mass  analy- 
sis,  *Wind,    Distribution,   Statistical  aiialysis,   •Meteoro- 
logical ctvins,    Weather  stations.    Meteorological  param- 
eter.s.    Vector  analysis,    Nomi.>grams,    Protebility 

The  use  and  need  of  upper  air  data  for  varied  t\p<.'s  of 
planmng  luve  increased  rapidly  in  the  lust  two  decades. 
The  effect  of  upper  winds  is  noted  m   many  military  and 
>.ivil  activities.     L'pper  wiixls  play  an  improtant  pan  in 
pavKvad  and  endurance  characteristics  of  heavier -than - 
aircraft      .-\ii  rxUlution,    radioactive  "fallout."  operation 
of  hghter-ttian-air  vehicles,  movement  of  weather  sys- 
■eiv.s  and  problems  of  the  missile  age  are  intimately 
ass(Kiated  with  umd  m  the  earth's  atmcisphere.    The 
present  publication  i>  nwv  of  a  series  presenting  a 
.ar''>graphK  aivilvsis  of  ttie  ^lata  given  m  Weather 
Bureau  Technical  Paper  No.    M  suppleinented  by  addi- 
tional ^lata  preparLxi  s[X'cifically  for  ilus  series,   (bee 
also  PR    IM  '^^>-  2) 
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( 'nited  Research,    Inc.,  Cambridge,   Mass. 
MEASUREMENT  OF    WINl")  SHEAR,   bv  Sidnev  Lees 
and  F     E     larralx.'e     Quarterlv  ie,i.  no     ,5,    1  Jan- 
U  ,Mav  SQ,    on  Struaural  Studies  and  C'omponent 
l)evelo}Tnient,   Contraa  DA  .i6-039-sc- 75064      .31  May  59 
I2(ip.    2  refs.    AD- 225  954,  | 

DESCRIPTORS;    *Wind,   VeKvit\  ,    'Shear  stresses. 
Measurement,   /\erodvnamics,  Structures,   Azimuth, 
Accelerometers,    Radiosondes,   Parachutes,   Data 
pnxx'ssing  systems.  Telemetering  data,   Honeycomb 
core^,   .Aluminum,  Sandwich  construction. 

Cv)ntinuatioii  is  reported  on  the  wind  shear  measuring 
system  development  program      Work  is  about  50^  com- 
plete    Major  effort  is  in  structural  studies,   particularly 
supplementary  elements,  as  leading  edges  and  struts. 
Proposed  structure  is  to  be  made  of  aluminum  honey- 
comb and  aluminum  skin  with  plastic  struts,   leading 
edges  and  nose  section.    Numerical  evaluation  of  im- 
perfectly tuned  wind  shear  probe  performance  shows  it 
to  be  suitable  for  all  altitudes  up   to  100,000  ft.    The  re- 
sults of  the  first  uninstrumented  drops  were  evaluated 
and  presented.    Further  details  of  the  components  and 
telemetering  scheme  are  developed.    It  was  decided  to 
emplov  pulse  duration  modulation  as  the  telemetering 
technique.    (.Author) 
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[Air  Weather  Service,  Scott  AFB,  111.  ]. 
A   STUDY   ON  FORECASTING  THE  VISIBILITY   WHEN 
ICE   FOG  IS  PRESENT  AT  LADD  A.F.B.   ALASKA, 
by  Merlin  J.  Van  Dunk.    [1959}  5p.    AD-226  509. 

DESCRIPTORS:   'Weather  forecasting,   'Ice  fog, 
•Visibility,  Aircraft,  Meteorology,  Alaska. 
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American  Power  Jet  Co.  ,  Ridgefield,  N.  J. 
EVALUATION  OF  NORTHERN  HEMISPHERE  ICING 
PROBABILITIES,  by  Robert  W.  Jailer     Rept.  on  Opera- 
tions Analysis  of  Icing  Problems,  Contract  AF  33(616) 
AF  33(616)2605.    June  55,  33p.  43  refs.    W  A  DC  Tech- 
nical note  55-225;  AD-76  875. 

DESCRIPTORS:   Aircraft,   •Ice,   •Probability, 
Meteorological  data,  •Ice  charts,  Navigation  charts. 
Low  altitude,  Northern  Hemispihere. 

Data  from  a  U.   S.   Weather  Bureau  study  of  the  fre- 
quency distribution  of  low  pressure  centers,  published 
upper  air  mean  temperatures,  and  an  unpublished  study 
of  the  standard  deviation  of    upper  air  temperatures 
have  been  used  to  calculate  approximate  values  for  the 
probability  of  aircraft  icing  at  low  altitudes  in  each  five 
degree  box  of  latitude  and  longitude  in  the  Northern 
Hemisphere  between  20°  and  75°  North  latitude.   The 
values  calculated  have  been  used  to  plot  three  charts 
indicating  the  approximate  probability  of  icing  in  each 
five  degree  box  for  January,  April,  and  October.   The 
methods  used  in  calculating  the  probability  values  are 
described.    Two  Northern  Hemisphere  maps  indicating 
the  distribution  of  thunderstorms  for  the  colder  and 
warmer  months  are  included  in  the  report  to  serve  as 
an  aid  in  estimating  the  relative  frequency  of  icing  due 
to  cumuliform  clouds.    Suggestions  for  further  work 
which  will  result  in  better  probability  figures,  using 
bixh  available  data  and  the  forthcoming  results  of 
studies  now  in  progress,  are  included.   (Author) 
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Goddard  Space  Flight  Center.   National  .Aeronautics 
and  Space  Administration,   Greenbelt,   Md. 
MASS  SPECTROMETRIC  INVESTIGATIONS  OF  THE 
ATMOSPHERE  BETWEEN   100  AND  227  KM  ABOVE 
WALLOPS  ISLAND,   VIRGINL^,  by  Edith  Meadows - 
Rec\l  and  Charles  R.  Smith.    1962,   .34p.    24  refs. 
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Seagrove  Radio  Research  Station,   U.  of  Auckland 

(New  Zealand) 
LARGE-SCALE   IRREGULARITIES  IN  THE  IONO- 
SPHERE, by  J.   E.  Titheridge.     Rept.  on  Grant  NsG-54- 
60.   [1962],   29p.     19  refs. 
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feedback  couplings  on  reduced  frequency.  A  large  par- 
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Seagrove  Radio  Research  Station,   L'.  of  Auckland 

(New  Zealand) 
VARIATIONS  IN  THE  TOTAL   ELECTRON  CONfTENT 
OF  THE   IONOSPHERE   AFTER   THE   HIGH   ALFITLI^F 
NUCLEAR    EXPLOSION,   by  J.    E.    TuhcriJge.     Kept 
Grant  N8G-54-60.     1962.  7p.   2  refs. 
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Space  Physics  Research  Lab. ,   L.   of  Michi^tan, 

Ann  Arbor. 
THE   DUMBBELL   ELECTROSTATIC   lONOSPtiEKE 
PROBE;    ENGINEERING   ASPECTS,   by  G.    R.   Cangnan 
and  L.   H.   Brace.    Nov  61,   73p.     4  refs.     Rept.  on  Con- 
tracts NASw-139,   AF  19(604)6124  and  DA  20-U18-50»?- 
ORD-103.    Scientific  rept.    JS-2;  OR  A  rept.  U:kS99-6-S. 


ENGINEERING 


TID- 16952       $8.  60 

Texas  U. ,  Austin. 
FEASIBILITY  OF  CREATING  SPTTERICAL  CAVITIES  I> 
UNDERGROUND  SALT  DOMES,  by  O.   B.   Dommers  and 
F.  W.  Jessen.  Final  rept.  on  Contract  AT(29-2)- 1051. 
31  jan  61,  98p.  35  refs. 
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Texas  U. ,  Austin. 
FEASIBILITY  OF  CREATING  SPHERICAL  CAVITIES 
IN  UNDERGROUND  SALT  DOMES.     Progress  rt-p*. 
I  Apr-1  June  6l,  on  Contract  AT(29-2)- 1051.     9  Oct  62. 
7p. 
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Texas  U. ,   Austin. 
FEASIBILITY  OF  CREATING   STHERICAl.  CAVITIES 
IN  UNDERGROUND  SALT  DOMES.     Projir-.-,-,  r>p(. 
1  Junt'-l  Aug  61.  on  ComracT  AT(29   2)    ii)^l.     ^  LX.:  ^2. 
I7p. 


TID- 16957       $4.60 

Texas  U. ,    Austin. 
FEASIBILITY  OF  CREATING   SPHERICAL  CAVlIlEis 
IN  UNDERGROUND  SALT   DOMES.     Pro^r..-^-,  r    pr. 
Aug-Sep6l,  on  Contract  \T(2^   2)    I'lSi.     ^^K'  ^2,    4^p. 


TID- 16956       $6.60 

Texas  L'.  ,   Austin. 
FEASIBILITY   OF   CREATING   SPHERKAL.   CAVIIlhS 
IN   UNDERGROUND  SAL.  F   iX)Mb:S.    Pi.>>;icss  icpi. 
Oct-Nov6l.  on  Contract  A  1(2^-2)- lUM.   ■^  <)<■  bl. 
69p.    1  ref. 
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lexah  r.  .    Autjtin. 
FEASIBILirV    OF-    c:RL:A11NC   SPHERICAL  CAVITIES 
IN   LNDERGRCHNH  SAL  I    [X)MES.    Progress  rept. 
F-c-b-Mar  62.    on  Contract  A  !(  2^- 2)- lOSl .    [9  Oct  62)  ,S0p. 
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Ffxa-.  r.  ,    Austin. 
FEASIBILITY   OF    c:H  FATING   SR^ERlCAL  CAVITIES 
IN   UNDERGROUND  SALT    [X)MES.     Progress  rept. 
Apr-Mdv  62.   on  Contract  Ar(2*J    2)1051.     9  Oct  62, 
21  p. 
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I  t.'xa>  I  .  ,    .\ as; in. 
I'FASIBUTIT   OF   CKFAFLNG  SPHF.KICAI.   CIAVHIES 
L\  L'NDERGKCX'NII  SALF  [X)MF:s.    Progress  rept. 
June-Julv62,    on  Contract  A  F(2^- 2)- 1051 .    9  (\:x  t2.    ^^p. 
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Texas  U.  ,    Austin 
FEASlBILrPr'   OF   CREATINC^  SPHERICAL  CAVITIES 
IN   LTsIUERGROUND  SALT   [X)MES.    Prc^gress  rept 
for  Aug-Sep  62,   on  Ctxicract  A  r(29- 2)11)51      Oct  62, 
25p. 
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Ames  Research  Ccnte-      National  AeronautK'S  and 
Stvi^e  AJnunistidnon     Moffett  Field,   Calif. 
VSTOI     H^NDl  ING  ()rAl,mF:S    AS   DETERMINED  BY 
Fl.iaiT   TFLSF   AND  SIMULATION    TECHNIOLT-S,    by 
Fred  I     I)rlnk^*ater  ill     L.   Stewart  Rolls     and  others. 
1^2     2=>p     =>  :  ets 

T  >  he  presented  at  the    ^rd  international  Congiess  of 
:ne  Aeronautical  S.ien.cs     St^xkholm,    Sweden,    Aug2^- 
Sep  1     ^2 
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rVRiglds  Aircraft  t'.o.  ,    In..,    Santa  Monica,    Calif. 
\   GENERAL    IXCriAl.   CO.MR'rER  ANALYSIS  OF 
STAnCLMLY    IN1)F:I  FlRNnNA  FF   STRHTirRFlS.    by 
Pa..l  ii.    Dcnke.    IXv  62,    72p.    14  refs.    .NAS^\  Technical 
ni)re  1)-Ib66.  supcr.seded  Engineering  paper  h.U. 
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Engineering  Div. ,   Air  Materiel  Command,   Wright- 
Patterson  AFB,   Ohio. 
VIBRATION  TESTING  AS  A  GUIDE  TO  EQUIPMENT 
DESIGN   FOR    AIRCRAFT,   by  D.  C.   Kennard,  Jr. 
June  49,  declassified  12  Jan  56.   49p.     38  refs.  AF  Tech- 
nical rept.   no.   5847;  ATI-57  845.  , 

DESCRIPTORS:  'Aircraft  equipment.   Design,  Test 
methods.    Vibration,    'Vibrators  (Mechanical) 

The  basis  of  modem  laboratory  vibration  testing  mettKxis 
applied  to  aircraft  equipment  is  presented.    Significant 
data  are  iixrluded  conceriiing  the  flight  vibration  charac- 
teristics of  a  wide  variety  of  AF  airplanes.    The  manner 
in  which  these  data  were  used  to  derive  testing  methods 
in  cognizance  of  the  worst  conditions  of  vibration  likely 
to  be    encountered  in  service  is  discussed.     Air  craft 
equipment  is  classified  according  to  three  basic  types  of 
installation  which  establish  the  appropriate  test  method; 
i.  e. ,  direct  installation  on  airframes,   installation  on 
reciprocating  power  plants,   and  installation  on  vibration- 
isolated  assemblies. . 
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Flight  Research  Center,  National  Aeronautics  and 

Space  Administration,   Edwards,  Calif. 
OPERATIONAL  EXPERIENCES  AND  CHARACTERIS- 
TICS OF  THE  X-I5  FUGHT  CONTROL  SYSTEM,  by 
Robert  A.  Tremant,   Dec  62,  50p.  4  refs.  Technical 
note  D-1402. 


NASA   N62- 16810    $1.50 


Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
EFFECT  OF  AFTERBODY -EJECTOR  CONFIGURA- 
TIONS ON  THE  PERFORMANCE  AT  TRANSONIC 
SPEEDS  OF  A  PYLON -SUPPORTED  NACELLE  MODEL 
HAVING  A   HOT -JET  EXHAUST,  by  John  M.  Swihart, 
Charles  E.   Mercer,  and  Harry  T.  Norton,  Jr.  Oct  62, 
54p.    15  refs.  Technical  note  D-1399. 


PB    162  421       $10.  10 


Northrop  Corp. ,  Hawthorne,  Calif. 
THE  INFLL'ENCE  OF  SERVOMECHANISMS  ON  THE 
FLLTTTER  OF  SERVOCONTROLLED  AIRCRAFT,  by 
D  T.  McRuer,  D.  Benun,  and  G.  E.  Chck.  Rept.  on 
Research  and  Investigaiicr  ct  Fluner,  Contract 
A F  33(600)6013.  Mar  54,  I22p.  8  refs.  A F  Technical 
rept     no.   6287;  AD-41  702. 

I 
DESCRIPTORS:   'Aircraft  equipment,  Control  systems, 
•Servomechanisms,   'Control  surfaces,  Flutter, 
•Airframes.  Vibration,  Couplings,   Feedback. 

The  physical  nature  of  possible  couplings  between  struc- 
tural and  rigid-body  vibrations  of  the  airframe  and  the 
dynamical  behavior  of  control  system  elements  located 
within  the  airframe  is  discussed.    The  frequency  depend- 
ences of  several  possible  feedback  couplings  are  pre- 
sented, and  there  are  discussions  of  the  dependence  erf 


feedback  couplings  on  reduced  frequency.  A  large  por- 
tion of  the  niaterial  is  devoted  to  detailing  those  features 
of  the  dynamical  behavior  erf  control  system  elements 
which  can  influence  the  behavior  ct  a  flutter  system. 
Methods  are  develc^jed  for  analytically  determining  the 
flutter  characteristics  erf  servo- controlled  aircraft. 
These  methods  are  reasonably  simple  extensions  erf  con- 
ventional flutter  techniques.   The  report  includes  recom- 
mendations far  future  research  efforts.   (Author) 


Chemical  Engineering 


ANL-6569      $2.75 

Argonne  National  Lab. ,  111. 
CHEMICAL  ENGINEERING  DIVISION  SUMMARY  RE- 
PORT, APR-JUNE   1962.    Rept.  on  Contract  W-31- 109- 
eng-38.   Aug  62,  I67p.  37  refs. 


PB  181  467      $2.00 

Monsanto  [Research  Corp.  J  Everett,  Mass. 
INVESTICJATION  AND  PREPARATION  OF  POLYMER 
FILMS  TO  IMPROVE  THE  SEPARATION  OF  WATER 
AND  SALTS  IN  SALINE  WATER  CONVERSION.  Rept. 
on  Contract  14-01-001-203.  Dec  62,  73p.  6  refs. 
Saline  Water  Research  and  Development  Progress  rept. 
no.  69. 

DESCRIPTORS:  •Polymers,  •Films,  •Plastic  films, 
Preparation,  Tests,  *Sea  water,  •Desalination 

The  experimental  program  has  been  directed  into  two 
main  areas  of  investigatioa-  film  evaluation  and  an 
elucidation  erf  the  basic  principles  which  govern  film 
performance.   A  cellulose  acetate  composition  containing 
10%  PEG -200  was  found  to  have  a  transmission  rate  of 
1.  07  g/cm2/hr  with  better  than  99%  salt  rejection.   The 
development  of  a  thermal  method  of  film  treatment  re- 
sulted in  increased  rate  and  improved  salt  rejections. 
Modified  polyvinyl  alcohol  and  celloj^ane  films  have 
been  found  to  give  improved  salt  rejection  while  main- 
taining their  attractive  transmission  rates.   Theroetical 
implications  erf  the  modifications  are  discussed.   The 
effects  of  ions  other  than  Na+  and  a '  and  wetting  agents 
on  film  performance  as  well  as  the  effect  of  film  proc- 
essing variables  on  film  structure  have  been  deter- 
mined.  Theories  have  been  set  forth  that  adequately 
explain  the  observed  experimental  facts.    Evidence  has 
been  found  to  indicate  that  when  water  transmission 
occurs  by  a  "hole"  mechanism,  salt  transmission 
occurs  as  well.    A  solution  mechanism  alone  can  ex- 
plain the  observed  high  water  transmission  and  low 
transmission  of  salt. 


PB  181  466       $1.75 

Stearns -Roger  Mfg.  Co.  ,   Denver.  Colo. 
SALINE  WATER  DEMONSTRATION  PLANT  NO.    1. 
FREEPORT.    TEXAS.     Annual  rept.   no.   1,  Apr  61- 
June62,  on  Contract  14-01-001-218.     Jan  62,  69p. 
Saline  Water  Conversion  Progress  rept.  no.   71. 

DESCRIPTORS:  'Sea  water,  Water,   'Desalination,   'Dis- 
tilling plants.  Operation,   Economics,  Texas. 
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Much  technical  information  has  been  derived  relevant  to 

.1 ^-..-..1.       o^i.tr^mAnr       a  ni-\   rtrr^t^iirfU    Utilized   at    ibe 


DFS<.:R1PF0RS:   'All.  raft  equipment.    Electrical  equip- 
ment     •(k-iu-raioi -,    .\ltei  nating  L  urrciit,    Flxcitation, 


0.003  and  0.050  inch.   Another  machine  was  designed 
to  accomodate  a  3-  by  6- in.  glass  and  to  hold  at  least 


Results  of  the  concept  study  led  to  acceptance  of  the 
amplitude-modulation  method  of  voltace  rpffiilarion. 


Much  technical  informatior  has  been  derived  relevant  to 
the  materials,  equipment,   and  procedures  utilized  at  the 
Freeport  Plant.     This  inforn^tion  can  be  invaliiable  in 
designing  future  plants,   and  for  planning  programs  which 
will  investigate  the  nr«ximum  utilization  of  present  equip 
mem  and/or  the  substitution  of  ecjuipment  better  suite<.l 
for  the  application  involved 


C»NL-TM-265       $7.60 

Oak  Ridge  National  Lab.  ,  Tenn. 
CHEMICAL  TECH>JOL0GY  DIVISION,    CHEMKAi 
DEVELOPMENT  SECTION  C.by  K,   B.   Brown.   Pr>.gre: 
rept.  Apr- June  62,  on  Contract  W- "405- eng- 26. 
10  Aug  62,  77pt  25  refs. 


TID- 17061       Jll.50 

Ohio  Slate  U.   Research  Foundation,  Columbus. 
A  STUDY  OF  THE  GASEOUS  lODJNE   SOLID  SIl.VKK 
NITRATE   REACnON  BY  USE  OF   TRACFR   TECH 
NIQUES,   by  James  C.   Leslie.     Technical  rept.   rv).   2, 
<«  Contract  AT(U-l)-750.     Sep  62.    I40p.     6S  rtf^. 

Electrical  and  EUctronic  Engineering 


PB  162  612      $3.60 

Anne  Research  Corp  ,  Washington .  D    C 
ESTIMATION  OF  RELAY   FAILURE   RATES,  by 
R.  O.  Holbrook.   Special  repi.  on  Contract 
AF  33(600)42462.    Feb  61.   32p.   3  refs.    Publication 
no.    160-1-218;  AD-254  186 

DESCRIPTORS:   Relays,  •Electric  relays.  "Failure 
(Mechanica),  Airborne,  Shipbome,  Guided  missiles, 
Reliability,  •Electronic  relays,  Electronic  circuits, 
Electric  connectar 8,  Electronic  equipment.  "Mathe 
nnatlcal  prediction. 

Research  is  coDcemed  with  the  development  of  failure 
rate  data  suitable  for  use  in  predictions  of  equipment 
and  syacem  reliability.    A  compilation  i's  presented  a* 
(tea  derived  from  over  20  million  hours  of  relay  opera- 
tion and  ower  200  relay  failures.   Since  the  data  were 
i?tff«in*^  in  controlled  tests,  they  may  be  considered  to 
have  a  high  degree  of  accuracy .    Among  the  comparisons 
cT  failure  rates  which  were  made,  the  largest  difference 
observed  was  one  associated  with  use  environment 
Relays  used  in  shipbome  and  ground  equipment  had  a 
basic  failure  rate  of  5.0  x  10  to  the  6th  power  per  hour, 
while  for  relays  used  in  airborne  equipment  the  basic 
rate  was  50.0  x  10  to  the  6th  power  per  hour.    A  pro- 
cedure was  established  for  estimation  at  failure  rates 
for  each  use  condition.   (Author) 


DESCRIPIORS;   •Aii^ratt  (.quipniLiit,    Electrical  equip- 
ment,   •(k-iu-[  ai.it -,    .\ltci  nating  L  ui  rent,    h.xcitation, 
r.">n!r.")l  .«!V«;torn,=;,    .Aniplif icrs,    M.i^neiu  amplifiers, 
Set  vom^x  hail  ism  ^,  Voltage  rcgulaturs.    Rectifiers. 

Various  C(->mp<'iients  in  aux  latt  legulatmg  and  excitation 
■,vstem-.  till    ac  geneiaturs  v^ei  e  examined,    includingthe 
j^   j^cneiaMi,    'tR   -Ic   -x^itcr,    m.ignei  ic  amplitiei  ,    elec- 
ttmiv.  ampUtiet,    aiui  ckx  n  niiv.-i.  hanual  regulator. 
Chapters  >it  tfus  rej-)tJit  are  Jevoted  tn  the  design  and 
anal\-.i>    )t  a  volta^ie  regulating  ^^ystem,    d^  generaH)rK, 
compar  i>t)n  Jevu  CN  and  :  e*.  til  lei  ?^.    ex..  iter, s,  electronic 
regulators  and  exciters,    magnetic-amplifier  regulator 
and  exciter   ^uiu:i)l  svstems,    and  electromechanical 
voltage  regulators.     .Appendixes  were  concerned  with 
linear  regular^r  theory,    nonlinear  analysis,    synchro- 
nous generator  steady-state  characteristics,    rotary 
power  supplies  tor  missiles,    and  steady-state  operation 
ot  di   machines. 


PB  162602      $13.00 


Mass.    Inst,   of  Tech. 


Electric  Machinery  Lab. 

Cambridge. 
DETERMINATION  OF   OPTIML'M    EXCFTATION    AND 
VOLTAGE  CONTROL  SYSTEMS  FOR   A-C  GENERA- 
TORS,  by  M.   Riaz.   P.   Heller  and  others.    Rept.  on 
Contract  AF  33<616)  101.    30  Sep  S3.    18lp.   61  refs. 
AF  Technical  rept.  no.  6652;  AD- 27  884. 


PB  1  fi  J  N  )^ 


hi) 


E-.leetru   Storage  Barter  V  ("ii.  ,    West  Orange,    N.    J. 
HIGH  CAPACTn'    VKNIKD  NKIK  111  -CADMinM  CELI^S, 
hv  bxiwar  .1  1  .    Schweitzer,    F-xlwardC.    K  upper  and 
iithers.     (^Kiarterlv  pi.igiess  ri-pt.    no.     i,    1   june- 
31    Aug  6()'.    on  f.ontra.t  [1A    i6-()  i^-s.  -  S4SSS.     [l^6()| 
S^.    AD- 24^   2M). 

1)ESC:RIPT0RS.  'Batter  les  and  components.    •Alkaline 
cells,    Design,   Manufacturing  methods,    Battery 
separators.   Plastic  films,   Nylon,   Impregnation.  Cobalt. 
Nk  kel  ci)mt>)unds.    Nutates 

1  allure  of  the  n  vh  >n-p»>lyp«it    separator    led  to  the  testing 
ot   various  other    separator  materials  ap^iroximately  S-^ 
mils  thick.     The  test  cells  (type  4)  were  subjected  to  a 
lite  'est  c  .insisting  of  a    i.  s  am^x-re  charge  for   \  hours 
(10.  S  A.  H.    input)  and  a    i.  S  ampe-re  discharge  for   2.  S 
hours  (S.^S  A.M.   output)  or  a  charge:  discharge  ratiool 
1.  2i).     In  the  optimum  design  of  the  elements  of  the  six 
types  ot  prixiuction  cells,   negative  plates  0.037  inch 
thick  and  positive  plates  0.044  inch  thick  are  used  which 
results  in  a  total  number  of  plates  in  the  prixjuction cells 
of  13,    1=),    r,    1^,    2i  and  r  tor  ttie    Type  1  to  Type  6 
cells  r  espectivelv,   with  one  more  positive  than  negative 
plate  in  eacn  ivpe.    (See  also  1^2  IH") 


PB    162  ti)H       $1.  ti) 

[Glass  Products  Co.,    Santa  Barbara,   Calif.] 
[INDUSTRIAL   PREPAREDNESS  STLDV]   FOR   PRE- 
CISION HIGH   STABILITY   RESISTORS,   by  Nathan 
Pritikin.    Quarterly  progress  rept.   no.   8,    1  Apr- 
30  June  S8,  on  Contraas  DA  36-03Q-sc-72722  and 
DA  36-039-sc -72723.     17  July  58,    14p.   AD- 200   119. 

DESCRIPTORS:  "Resistors,    "Glass  resistors.   Produc- 
tion,  Manufacturing  methods.   Machines,   Thin  films. 

An  industrial  preparedness  study  is  being  made  to  ob- 
tain preproduction  approval  in  compliance  with  the  re- 
quirements of  the  applicable  military  specifications. 
An  experimental  machine  was  developed  for  melting  a 
gtxjd  electrical  glass  and  flowing  the  molten  glass  in  a 
thin  film  on  a  window  glass  base.  A  0.  25-in.  -diam  Pt 
r.xJ  was  used  as  a  doctor  blade  while  the  window  glass 
was  coated  with  a  thickness  of  glass  varying  between 


S   14 


0.  CX)3  and  0.050  inch.   Another  madhine  was  designed 
to  accomodate  a  3-  by  6-in.  glass  and  to  hold  at  least 
a  pound  of  molten  glass.   Ultrasonic  griding  was  tem- 
fxirarily  used  in  the  fabrication  of  recesses.   Prelimi- 
nary tests  of  experimental  sandwich  construction  using 
a  capacitance  welding  system  were  successful  in  life 
tests  extended  over  500  hr.   No  cracks  or  failures  de- 
veloped during  the  testing,   which  included  temperature 
cycling  and  200"c  storage.  Tests  of  3  silk  screen 
frames  indicated  the  necessity  for  modifications  so 
that  steel  ties  to  the  guides  will  be  used  instead  of  Al. 
An  experimental  die  was  successfully  tested  for  press- 
ing 6  resistors  at  once.   (See  also  PB  137   171) 


PR  162  6(W       $1.60 


Glass  Prixlucts  Co.  ,   Santa  Barbara,   Calif. 
[INDUSTRIAL  PREPAREDNESS  STLTjY]  FOR   PRE- 
t:LSION    HIGH  STABILin'    RESISTORS,   by  Nathan 
Pritikin.    (^arterly  progress  rept.   no.  11  and  12, 
1   Jan-  W  June  sy,   on  Contract  DA  36-039-sc-72722  and 
DA  36-0  5'i-sc-727  23.    15  July  S9,    I  2p.   AD- 228  071. 

nESc:RirrORS:  'Resistors.   'Glass  resistors.   Produc- 
tion,   Resistivity,    Fests.   Temperature. 

Glass  resistors  were  testtxl  in  regard  to  the  percentage 
change  in  resistance  as  a  result  of  a  1/2-w  load  at  10^^ 
ambient.    Fifty  ohm,    237  K-ohm  and  1.  24  M-ohm  re- 
sistors,   subjcvted  for  ZSO  hr,   averaged  a  resistance 
change  of  0.07.   0.  14  and  0.  15%.   respectively;  for  500 
hr,   0.  10.   0.  26,   and  0.  27%,   respectively;  for  750  hr. 
0.  14,   0.  32  and  0.  17%,   respectively;  and  for  1000  hr, 
0.21.  0.39.   and  0.  20%.   respectively.    No  tolerance 
failures  resulted.    Temperature  coefficient  results  are 
alst)  presented.   (See  also  PB  162  608) 


PB   162  610       $1.60 


Glass  Products  Co.  [Santa  Barbara,   Calif.] 
PRODL'CTION   ENGINEERING  MEASURE  FOR  PRE- 
CISION HIGH  STABILITY  RESISTORS,  by 
Nathan  Pritikin.    Quarterly  progress  repts.   no.    14, 
1  Oct -31  Dec  59,   on  Contracts  DA  36-039-sc-72722 
and  DA  .36-039-sc-72723.    [1960]  15p.   AD- 232  094. 

DESCRIPTORS:  "Glass  resistors.   Production,   Tests, 
Temperature,   Humidity,   Polarization,   Failure 
(mechanics).   Melting,  Glass,    "Resistors. 


See  also  PB  162  609 


AD- 268  253      $10.50 


Hamilton  Standard  Div, ,   United  Aircraft  Corp. , 

Broad  Brook,  Conn. 
STUDY   AND  DEVELOPMENT  OF  TRANSISTORIZED 
MODL'LAR  POWER  CONVERTERS,   by  Frank  Raposa. 
Final  rept.   20  June-15  July  61,  on  Contract  DA  36-039- 
sc-85369.    [1961]  138p.     2  refs.  Rept.  no.  HSER  2330. 

DESCRIPTORS:  "Power  supplies,   'Rectifiers,   •Power 
transformers,  "Voltage  regulators,  'Direct  current, 
•Inverted  rectifiers.  Transistors,  Design,  Rectifiers, 
L>iodes,  Silicon,  Packaged  circuits.  Electronic  circuits. 
Electric  filters.   Capacitors. 


Results  of  the  concept  study  led  to  acceptance  of  the 
amplitude -modulation  method  of  voltage  regulatiqn, 
using  a  make-up  voltage  sub-system  to  control  ampli- 
tude of  voltage  to  the  power -switching  stage.    It  was 
established  that  use  of  multi- winding  transformers  was 
(Engineering- -Electronic,  20  Mar  63)  (over) 

feasible  to  provide  multiple  output  voltages.  Regulator 
circuits  were  investigated  throughly;  difficulties  with 
magnetic  amplifier  circuits  led  to  development  of 
transistorized  firing  circuits  for  the  SCR's  for  voltage 
control.     Investigation  of  rectifier  and  filter  circuits 
resulted  in  use  of  bridge  rectifiers  with  capacitor 
filtering.    A  ripple  factor  was  established  for  the 
circuit  configuration;  additional  filtering,  if  required, 
can  be  incorporated  in  end-use  equipments  Interchangea- 
bility  of  modules  between  the  2  series  of  converters  was 
provided  to  the  maximum  possible  extent.    (Author) 
(See  also  AD-261  173) 


PB  162  597       $2.60 

International  Resistance  Co. ,  Philadelphia,  Pa. 
RESISTORS,   FIXED.  NON-WIREWOUND  (POWER 
TYPE),  by  Kenneth  Lewis.    Quarterly  progress  rept. 
no.   1,   1  May-31  July  58,  on  Contract  DA  36-039-8C- 
75973.   [1958]  26p.  AD-210  887. 

DESCRIPTORS:  "Resistors,   -Fixed  resistors.  Produc- 
tion, Metal  films.  Chromium,  Nickel,  Ceramic 
materials.   Ink,  Coatings. 

The  purpose  of  this  contract  is  to  set  up  a  manufacturing 
facility  to  produce  resistors  in  accordance  withMIL-R- 
1 1804B  (modified).    This  includes  units  which  meet 
Characteristics  'V  (235°C  hot  spot)  and  "T"  (SSO^C 
hot  spot).    The  specification  designates  power  type  film 
fixed  resistors.    A  total  of  8  styles  is  required  each 
with  "P"  and  "T"  characteristics.  (Author) 


PB  162  590      $1.60 

International  Resistance  Co. ,  Philadelphia,  Pa. 
RESISTORS,   FIXED,   NON-WIREWOUND  (POWER 
TYPE),  by  Kenneth  R.  Lewis.  Quarterly  progress  rept. 
no.   2,   1  Aug-31  Oct  58,  on  Contract  DA  36-039-8C- 
75973.    [1958]  20p.    AD-210  888. 

f 
DESCRIPTORS:  •Resistors,  'Fixed  resistors.  Produc- 
tion. Metal  films.  Chromium,  Coatings,  Silicones, 
Ceramic  materials.  Ink,  Electric  terminals. 

Evaluation  of  substrates,  films,  terminals,  protective 
coatings,  and  marking  ink  is  reported.    This  evaluation 
showed  that  a  pure  chrome  film,  with  a  silicone  pro- 
tective coating,  gives  best  results.    A  ceramic  based 
pigment  proved  to  be  a  suitable  marking  material  for 
withstanding  the  specified  environmental  conditions. 
Substrates  and  terminals  require  further  evaluation. 
Equipment  for  the  production  facility  is  being  modified 
of  procured  where  required.  (Author)  (See  also 
PB  162  597) 
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PB  162  591       $2.60 


process  for  the  resistors  was  being  finalized.    In  the 
first  step  of  the  process,   a  band  of  conductive  termina- 


.  Ii..^4     '.V^^ir 


PB   162  596      $1.60 


NASA  N62- 12322   $1.25 


PB  162  591       $2.60 

[menuition«l  Resistance  Co.  ,  Philadelphia.   Pa. 
RESISTORS,    FIXED,   NON-W [REWOUND  (POWER 
TYPE),  by  Stanley  R.  Kingsbury.    Carter ly  progress 
rept.  no.  3.    1  Nov  58-31  jan  59,  on  Contract 
DA  36-039-8C-75973.   [1959]  25p.   AD- 21 9  030. 

DESCRIPTORS:  •Resistors.  •Fixed  resistors,  Produc- 
tioo.  Ceramic  materials,  Alkaline  earth  metals,  Electric 
terminals. 

Evaluation  ai  substrate  materials  resulted  in  aUaline 
earth  531  being  cho«en  for  styles  RD-60.  65.  70.  J 1 .  3i 
and  35.    Evaluation  of  a  substrate  material  for  the 
RD-37  and  RD-39  imlts  is  continuing.    A  silver  plated 
spring  material  for  the  terminals  of  the  RD-31.   33.  3S 
and  37  units  was  ordered,   received,  and  proven  satis- 
factory.   Preproductioo  testing  was  begun  on  all  styles 
<rf  the  RD-60,  65  and  70  units.    Preproduction  evapora- 
tion began  on  the  RD-31,   33  and  35  units.   (Author) 
(Sec  alao  PB  162  590. 


PB  162  592      $3.60 

Intemadonal  Resistance  Co. .  FTiiladelphia,  Fa. 
RESISTORS,   FDCEa  NONWIREWCXJND  (POWER 
TYPE),  by  Stanley  R.  Kingsbury.  Quarterly  progress 
rept.  no.  4,    1  Feb-30  Apr  59,  on  Contract  DA  36  039- 
8C-75973.  [1959]  31p.  AD-225  341. 

DESCRIPTORS:   •Resistors,   •Fixed  resistors.  Produc- 
tion, Tests,  (Ceramic  materials,   .Alkaline  eaith  metals. 
Aluminum  compounds.  Oxides,   Electric  lerrmnals 

A  substrate  for  the  RD-31,   33,  and  35  units  was  chosen 
and  units  were  fabricated  and  tested.    Results  of  this 
preliminary  testing  proved  satisfactory  aixl  RD-31,   33, 
and  35  units  were  &bricated  and  submitted  for  prepru  - 
duction  testing.    A  tentative  material  choice  of  the 
RD-37  and  39  substrate  was  made  and  units  fabricated 
are  now  being  tested.    Favorable  results  are  being  ob 
tained  on  ail  preproduction  tests.    Terminals  were  re- 
ceived and  used  in  the  fabrication  of  the  units  sub- 
mitted for  preproduction  testing.    (Author)  (See  also 
PB  162  591) 


PB  162  593      M.60 

International  Resistance  Co.  ,  Philadelphia,  Pa. 
RESISTORS,   FIXED,   NON-WI REWOUND  (POWER 
TYPEX  by  Warren  Hobson.  Quarterly  progress  rept. 
no.  5,   1  May-31  July  59,  on  Contract  DA  36-039-.sc 
75973.  [1959]  46p.  AD- 233  034. 

DESCRIPTORS:    •Resistors,  •Fixed  resistors,   Prnduc 
tion.   Manufacturing  methods,  Ceramic  nnaterials. 
Metal  films.  Electric  terminals 

Preproduction  testing  of  styles  RD60  and  RD65  was  com 
pleted.    The  preproduction  testing  of  styles  RD31,   RD33 
RD35.  and  RD70  was  under  way.    Units  of  style  RD37 
were  beii^  tabricated  for  preproduction  testing.    Diffi  - 
culties  in  obtaining  suitable  substrates  for  the  larger - 
sized  units  delayed  preproduction  testing  of  styles  RMT 
and  RD39.    Ck)nventional  ceramic  processing  techniques 
did  not  yield  uniformly  acceptable  surfaces  for  metal 
film  evaporation  in  these  geometries.    The  prtxJuctior 


pi*oces8  for  the  resistors  was  being  finalized.    In  the 
first  step  of  the  process,   a  band  of  conductive  termina- 
tion material  is  applied  about  the  ends  of  the  substrate. 
This  termination  material  is  then  fired  to  the  solid 
state.    After  firing,   the  units  are  mounted  on  an  evapt)- 
ration  fixture  and  placed  in  an  evaporator  where  a  metal 
film  IS  deposited  on  their  surface.    Next,   samples  of 
the  metaiized  units  are  subjected  to  a  temperautre  co- 
efficient test  and  to  heat  treatment  which  stabilizes  unit 
characteristics.    Subsequent  to  the  heat  treatment,  leads- 
and  caps  or  bands  are  assembled  on  the  ends  of  the 
units;  these  subassemblies  are  binned     Then  the  resist- 
ance of  the  subassemblies  is  adjusted  to  the  final  de- 
sired range.    The  adjusted  units  receive  2  protective 
overcoats.    Finally,   the  finished  units  are  tested  and 
marted.    (See  als<i    PB   162  5'^2) 


PB  162  594      $3.60 

Internati coal  Resistance  Co.  ,   Philadelphia,   Pa. 
RESISTORS,    FIXED.    NON   WIREWOUND  (POWER 
TYPE),  by  B    Ingster     Quarterly  progress  rept    no.  6, 
1  Aug-31  Oct  59.  on  Contract  DA  36-039-sc-75973. 
(1959)  36p.   2  refs     AD-235  044. 

DESCRIPTORS:    'Fixed  resistors.   Design,  Tests, 
Materials,   {Production,  Ceramic  materials,   Vibratiun, 
Heat  treatment,   *  Resistors. 

.\  high  temperature,   power  type,   non-wirewound,   fixed 
resistor  is  being  developed  that  will  operate  satisfac- 
tcJTilv  with  a  350'^XJ  hcX-spot  temperature     The  proper 
substrate  for  all  styles  was  determined,  and  the  produc- 
tion process  for  RIX)0  and  RD65  resistors  was  finalized, 
.■Ml  preproduction  testing  on  RD7()  was  completed.    Pre- 
production  testing  in  Groups  1,   II,   and  III  was  com- 
pleted for  styles  RD.M,   RD33.  and  RD35.    The  produc- 
tion prcx:ess  for  RIT7U,   RD31,   RD.13,  and  RD35  is  ex- 
pected to  be  finalized  upon  completion  and  acceptance  of 
the  preproduction  testing  program  for  these  styles. 
Descriptions  of  all  equipment  used  in  the  prexluciion  of 
style  RIXiO,    RD65,   and  RD70  resistors  are  included. 
(Author)  (See  also  PB    162  593) 
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International  Kc.Mstance  C'l)   ,    Philadelphia,   Pa. 
RESISTORS.    FIXED.    SO.N -WIREWOUND  (POWER 
TYPE),   by  B     Ingster.    Quarterly  progress  rept.   no    7, 
I  N(Tv  59-31  Jan  60.   on  Contract  DA  36-039-sc-75973. 
[1960]  20p.   AD-239  597 

DESC:RIPT0RS     "Fixed  resistors,    'Resistors. 
Ceramic  mater isls,   Production,   Tests 

The  pilot  runs  of  styles  RD60.   RD65,  and  RD70  were 
started     With  the  acceptance  of  preproduction  data  in- 
cluding Group  IV  testing,   a  pnxluction  process  ftir  the 
manufaaure  of  .styles  RD70,   RD3I,   RD33,  and  RD35 
has  been  established.    \  schedule  for  the  fabrication  of 
both  the  RD37  and  RD.39  units  was  developed     Because 
of  the  delays  caused  by  the  lack  of  a  sufficient  quantity 
of  acceptable  R[')37  and  RD39  substrates,   a  request  for 
revision  of  the  delivery  schedule  is  being  processed, 
(Author)  (.S«_>e  also  PB    162  S94) 
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International  Resistance  Co.  ,  Philadelphia,   Pa. 
RESISTORS,    FIXED,    NON-WIREWOUND  (POWER 
TYPE),  by  Dorothy  M.  Hoffnnan  and  William  Leopold. 
Quarterly  progress  rept.  no.  8,   1  Feb-30  Apr  60,  on 
Contraa  DA  36-039-8C-75973.    [1960]  18p.  AD-240  380. 

DESCRIPTORS:   •Resistors,  •Fixed  resistors, 
Production,  Metal  films,  Tests. 

The  additional  load-life  testing  specified  in  the  modified 
technical  requirements  was  started.   The  fabrication  of 
RD37  and  RD39  for  preproduction  testing  was  started. 
The  pilot  produaion  of  styles  RD60,  RD65,  and  RD70 
was  completed.    (See  also  PB   162  595) 


NASA  N62- 11497      $  1   60  | 

Jet  Propulsion  Lab   ,  Calif.   Inst,   of  Tech.,   Pasadena. 
DESIGN  TECHNIQUES  FOR   LOW-POWER 
TEI^METRY,   by  Robert  L    Choate.    Rept.  on  Con- 
tract NAS7- 100.    5  Mar  62,   14p.   17  refs.    Technical 
rept     no.    32-153. 


Lc:RL-70h5       $3.60 


Lawrence  Radiation  Lab.,   V.   of  California,  Livermore 
AN  EVALL'ATION  OF   VACX'UM  TL^BES  FOR  LOG  IN 
.XMPLIFIERS.    by  Emil  Sikorsky.    Rept.   on  Contract 
A  -7405-eng-48.   9  Oct  62,   39p.'  6  refs. 

PB  162    i66       S2.  60 

Lini^oln  Lab.  ,   Mass.    Inst,   of  Tech.  ,   Lexington. 
BA.ND-PASS   FILTERS  WITH   LINEAR   PHASE,    by 
KoKrt  \\.    Lcinei.    Kept,   on  Contract  AF  19(l22)4,S8. 
luly  >~,    jeissued  Jan  S^  and  May  60.    2,5p.    3  refs. 
(.".roup  rept.   no.    i6-18;  AD-236'399. 

DliSt:RirrORS:  'Band-pass  filters.   Phase  distortion. 
.M.ithemacical  analysis.   Phase  studies.   Synthesis,  Tuned 
ciicuiis,  Ci>mmunication  equipment.   Theory. 

liiind-pass  lilters  whose  frequency  responses  have  'flat' 
tops  and  steep  sides  have  wide  application.    In  systems 
in  which  an  arbitrar.y  number  of  filters  must  be  used 
in  cascade,   the  flat-topped  characteristic  is  a  means  of 
pttsci  ving  the  bandwidth  available  through  the  system. 
The  conventional  means  of  synthesizing  such  filters 
generally  yield  structures  with  phase  distortion  which 
tKxomjs  worse  as  the  sharoness  of  the  filter  skirts  is 
uu  I  La.sed.    I'or  applications  in  which  phase  distortion 
1^  d(.ii  imcntal,   such  as  pulsed  data  or   r\'  transmission, 
I!  ha>  Iven  necessai  y  to  design  equalizers  to  straighten 
viu!  tht.'  phase  characteristic  -  a  procedure  which  adds 
^  oiisidc  r  abl\  ti)  the  cost  and  complexity  of  a  design.    It 
i>  po.sMblf  to  incorporate  control  of  the  amplitude  and 
pha^,c■  irror^  in  the  pass-band  and  the  asymptotic  be- 
tuiMoi   outside  the  pass-band  into  a  single  design  proce- 
Jui  (.-.    It  IS  found  I  hat  the  frequency  response  of  net- 
woi  k.s  designed  according  to  this  procedure  may  cut  off 
i.i.-'ic:   in  the  nrighlxMhiXxJ  of  the  band  edge  than  aButter- 
v\>ii  th  filte:   with  the  same  numhei-  of  elements.    \ 
nican.s  lot   calculating  these  nerworks  is  outlined  which 
i>  simple,    llexible,    JtnA  lequiies  neither   extensive 
table.s  of  functions  nor   the  calculation  ot  ickjis  of  equa- 
tions.  (.•\utfioi  ) 


NASA  N62- 12322   $1.25 

MarshaU  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala 
ADVANCED  STATIC  INVERTER  UTILIZING  DIGITAL 
TECHNIQUES  AND  HARMONIC  CANCELLATION,  by 
Dorrance  U  Anderson,  Albert  E.  Willis,  and  Carl  E 
Winkler.  May  62,  42p.  Technical  note  D-602. 


MND-P-2483-7      $0.50 

Martin  Marietta  Corp. ,  Baltimore,  Md. 
SNAP  7  PR(X;RAM.   TASK  8.    STRONTIUM-90 
FUELED  THERMOELECTRIC  GENERATOR  DEVEL- 
OPMENT.  Quarterly  progress  rept.  no.  7,  1  May- 
31  July  62,  on  Contract  AT(30-3)-2l7.    20p. 


NASA  N63- 10952      $1.00 

Minneapolis -Honeywell  Regulator  Co.,  Minn. 
A  LCXnCAL  NET  MECHANIZATION  FOR  TIME- 
OPTIMAL  REOJLATION,  by  Fred  B.  Smith,  Jr.  Rept. 
on  C:ontract  NASr-27.  Dec  62,  35p.  3  refs.  NASA 
Technical  note  D-1678. 


AD-290  775  repriced  $2.00 

Naval  Ordinance  Lab. ,  White  Oak,  Md. 
THE  NATURE  OF  MICROWAVE  PARAMETRIC 
AMPLIFICATION,  by  Edward  T.  Hooper,  Jr.    5  Sep  62, 
78p.    40  refs.    Rept.  no.  NOLTR  62-102. 

DESCRIPTORS:  •Microwave  amplifiers,  •Parametric 
amplifiers.  Amplifiers,  Operation,  Power,  Feedback, 
Cavity  resonators,  Resonance,  Coupling  circuits. 
Electron  beams.  Microwave  frequency. 

The  principles  of  parametric  amplification  are  discus- 
sed.   Included  are  the  conservation  theorems  that  place 
restraints  on  powers  at  various  frequencies,  feedbacks 
operating  internally,  the  physical  mechanisms  of 
pumping  resonant  circuits,  and  the  physical  mechanisms 
of  pumping  and  coupling  in  propagating  systems.    The 
treatment  is  theoretical  in  nature:  Known  laws  and 
relations  are  surveyed  and  the  theory  is  extended  to 
include  the  nature  of  the  feedback,  pumping,  and  » 

coupling  mechanisms.    Feedback  is  found  to  be  positive 
for  the  lower-sideband  three  frequency  parametric 
amplifier,  but  also  positive  for  the  upper -sideband  case 
where  limited  gain  results  from  the  feedback  loop  gain 
being  less  than  unity.     An  entire  spectrum  of  permitted 
pumping  frequencies  below  the  system  resonant  fre- 
quency, as  well  as  above,  has  been  found.    Although  the 
results  are  applicable  to  all  parametric  amplifiers, 
illustrations  are  taken  from  amplifiers  in  the  micro-" 
wave  frequency  range.    (Author) 


PB  162  564      $5.60 

Philco  Corp. ,  Philadelphia,  Pa. 
ELECTROLYTIC  CAPACITORS.     Summary  rept. 
1  May  58-31  July  59,  on  Contract  NObsr-72770. 
30  Sep  59,  55p.  29  refs.  Philco  no.  H-2177-F; 
AD- 226  843. 
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DESCRIPTORS:  •Semiconductors,  Capacitors,  •tlectro- 
lyiic  capacitors,  •Thin  films.   Foams,   Elect nxles, 


DESCRIPTORS:  'Fuel  cells,    'Power  supphes.    Design, 
'Magnetic  susceptibility,    .Materials,   Magnetic  proper- 
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DESCRIPTORS:  •Semiconductors,  Capacitors,  •Electro- 
lytic capacicors,  •Thin  films.   Foams,   Elect nxlts, 
•Silicon  compounds.  Carbides,  •Zirconium  compounds, 
•Tantalium  compounds,  'Niobium  compuurKls,  Photo 
electric  effect,  •Aluminum  compounds.  Oxides,   Boron 
cocnpounds.  Silicides,  Capacitors. 

Ta/Ta205,  NG/NG2O5,  and  AI/AI2OJ  electrudts  wf  rt- 
studied  in  an  electrolyte  containing  cuher  Rbl  or  Nal  in 
liquid  SO2.   Rb*  blocked  the  currt-nt  flow  when  RGI  anJ 
Nal  were  used  simultaneously.    The  uxisttncc  of  a  high 
but  thin  surface  barrier  on  anodic  valve  metal  oxides 
was  conclusively  demonstrated-     A  photoeffect  wasfounu 
on  Nb/Nb^Oe  in  the  wavelength  region  from  3600  to 
3900  A.     The  system  Ta/Ta205  showed  an  increased 
conductivity  in  an  H  atmosphiere  in  both  the  cathodic  and 
anodic  directions.    Solid  electrolytic  condensers 
Tl/TlOV  metal  contact  appear  feasible  because  of  the 
high  dielectric  constant  of  TiO^.     The  absence  of  sur 
face  roughness  and  the  crystal  structure  are  posculatcd 
as  being  responsible  for  the  superior  performance  of 
sputtered  Ta/TaTO^/  metal  contact  capacitors.   Surtaec 
roughness  had  a  pronounced  effect  in  the  Al/AUO  1  metal 
contact  system.    TaC  and  BSi  foams  were  unsuitanle  for 
formation  of  current-blocking  oxide  layers. 


PB  162  581       $2.60 

Polytechmc  Inst,  of  Brooklyn,   N.    Y. 
FUEL  CELL  AND  ITS  RELATED  TECHNOLOCY.    1. 
CORRELATION  BETWEEN  MAGNETIC  SUSCEPTIBIL 
FTY   AND  CATALYTIC   ACTIVITY  OF   ELECTRODE, 
by  Ju  Chin  Chu  and  S.   M.   Hu.   Bimonthly  progress  rept. 
16  July-lS  Sep  60,  on  Contract  DA  44  009  eng  4Sg6. 
[1960]  29p.  [Fuel  cell  repc.   no.    l]  AD  ZS2  lUl. 

DESCRIPTORS:  "Fuel  cells.   'Power  supplies.   •Elec 
trodes.  •Magnetic  susceptibility.   Measurement,  Mag- 
netic properties.   Materials.   Ferromagnetic  materials, 
Thin  films,  Metals,  Metal  filma.  Catalysis,   Electro 
chemistry.  Test  methods. 

Main  effort  was  given  to  the  design  of  an  elect rcxJe 
sample  which  could  furnish  satisfactory  data  for  torh 
e.m.f.  and  magnetic  susceptibility.  Three  best  devices 
for  measuring  magnetic  susceptibility  are  presenteLl. 
The  first  one  is  designed  to  measure  the  magnetic 
Jusceptibillty  and  e.  m.  f.   simultaneously.     The  other 
two  are  for  separate  ni>easurements.     A  special  devic-. 
was  contrived  for  the  first  method  which  enable  the 
measurement  of  susceptibility  in  the  presence  i)f  an 
electrolyte.    The  first  method  is  recommended  *Kh  r    > 
ervatlon  since  the  technique  is  the  first  of  us  kind. 
(Author) 
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Polytechnic  Inst,  of  Brooklyn,    N.    Y. 
FUEL  CELL  AND  ITS  RELATED  TECIHNOLUCY. 
I.    CORRELATION  BETWEEN  MAGNETIC  SLSC;En 
BIUTY  AND  CATALYTIC  ACTIVITY'  OF   ELEC 
TRODE,   by  Ju  Chin  Oiu  and  S.   M.   Hu.   Bimonthly 
progress  repc.   16  Sep- 15  Nov  60,   or  Contract 
DA  44- 009 -eng- 4586.  [1960]  37p.  31  refs.   Fuel  cell 
rept.  no.   4;  AD- 252   l02. 


DESCRIPTORS:  'Fuel  cells,    'Ptiwer  supplies,    Design. 
•Magnetic  susceptibility,    Materials,    Magnetic  proper- 
ties,   •Catalysis,    •Electnxles,    Electrochemistry, 
•Thin  films,    Metal  films,    Ferromagnetism,    Measure- 
ment,   lest  methods,    Magnetometers. 

Itie  theory  i<  magnetism  was  outlined  with  a  short 
account  tor  the  nujlcvuiar  field  theory  of  paramag- 
netism and  dtmiain  thei)ry  irf  ferromagnetism.    IXie  dis- 
cus-) ion  wa".  preseiTtud  on  ferromagnetism  in  thin  films 
as  a  ne»."e-ssarv  prior   knowlexlge  m  experimentation  with 
thin  films.    Ritaiofiiena  assiviated  with  thin  films  are 
the  uncertainty  in  the  dtxrease  ot  magnetization,  transi- 
tion of  the  magnetism  tvpe  and  thickness  limitation  for 
the  ferrofuagnci iMii,    C  i>ntammation,    notably  oxygen, 
if  the  ter  romagnet;^  films  affects  markedly  the  mag- 
netic  pr.  i^ie:  t  les  .    A  new  experimental  technique  was 
proposed  whuh  ajs  aimed  t«i  a\.>id  an   >.  ciitaminat  nin 
and  to  have  a  gieatt.-:   ver:a.nt\  of  nieasuiing  accuracy. 
ITie  appara:,.N    .sc\l  .s  a  .■;ii»Jit.>.ai  .ini  of  the  iHie  ..sexJ  by 
N'eugebauer   m  rfie  measurement  of  saturation  mag 
netization  of  rhiii  films  below  KM)  Angstroms.    Ttie  ex- 
perimental method  Is  based  n;  the  principle  of  torque 
magne-f i)meter .    A  ''>rsiiir  wiit.-  also  serves  as  a  lead 
to  fioteiit IOmeter    f..:    e.;:i.  I.    measurement.    IXnaniu 
e.  :ti.  f.    a:11  be  ;';l-.is  ji  ed  for  various  c..rrent  JeTisities. 
Hie  inadetTjiuicy  of  an  ojxti  circuit  potential  i)f  acara 
IvTic  elevt:    «Je  is  discussed,    (.^..thoi)  (Sc-e  also 
PB    1^2    >^\) 


PB  1^2  ^^'-^      S  s.  Ni 

Piilvux  r.nu    \w>- .    ,>t  Br.«ikiwi,    N.    'i  . 
F-1   hi.    C'l-l  [      AND    IIS    KiaArt-!-)    Il-CM'     'I  *  K''.^  .    I. 
C'OKKI-l  A!  I(  iN    HI    IVVf-.F-.S    M  Ai,",N  f-  I  l( !    srSfHni- 
BllIIY    \N1)  (    \  ;  Al  V  lif    A(ri\IIY    Of-    hl.l-C- 
rHOin-:,    :'\    lu  t'hm  Ct.^  and  S.    M,    Hu.    Him.  m'hl  \  p:  i>g- 
rL-s-,rept.    i  ^  Nov  fx)  -  i  s  jari  M  .    ,  m  ( 'ont  r  a>.  r 
DA  -H-()(N-cng--tSs6.    [ls>MJ    >,'^^.     lueUeU     rept.    no.  7; 
AP-JsJ   UM. 

DE.SCKIPK  ,'KN     '[.irKeiis,    M-.-a-,ui  ement ,    'Power 
supplies,     'MignetK    --u^>..  ept  it)il  i- \  ,    Migne'K    pr    v^x  :  - 
tie^,    •(■aLaUsi>,    M,.tai  tiln,^,    Magrn.  tmncter  >.    [-.Kv- 
triK  hem  1 -.•;-. ,     lest  mcthokl.s. 

A   :-.'.iiL\;  v..    'tiin!  i.->  des^rilxJ  1:1  wtiKt;  rht    •h.iiuii'tallic 
tiims  u.seJ  a>  .aialyst  are  va..  uum    !t.-jxi>i:eJ  outsiJ<.   the 
-wimple  cell.    In  'his  mcthixl  the  ^kpii-iition  oi  ■f.in  Iilm-. 
1--  'i>  Ik-  ^  ai  :  lev!  ' 'u;   m  an  ot  diiiai  v   lR-ll-),ii    .aiuuJii   K- 
p.isition  -.v-.:e[!i  Aittiminoi    m>_xhaiiKal  m.idilKathiii.     A 
sn:ill  thin-walled  gla>s  ^ontaine!    with  a  neopreiu 
(  i-r  ing  packing  i^  u'-ec!  to  keep  the  sampU-  t  r  om  an    con- 
'aminan.in.     1  h<_   gla-s  vontaini.i    i -,  Lompa^;  aiK!  lik^ht- 
weight  and  i-,  •,  a-^iU     transporter:.      I'tiis  LiniaiiKi    is 
then  h:  okL-n  wirr,  a  pluiii^er    ir;  't.i    ->.impk-  cell.     A  pie- 
liminarv   ^tud\  .  >t  ■[;>_   trasihil  if.  >il   use  ol  tht    turjue 
magnelom  Tet    wa-~  made.      1  he  result   -^how -,  thai   ttie 
-'(-■nM'ivit V  ot  :his  m-.-thiKl  1.-  evienvlv  high,    t  01   the 
purpose  ,it   lnve-^^i|Ja:ln>{  the  •ran•^lent   be-haviot    of  the 
cataUtu    surface,    thi'  m  xlitied  Cuov 's  method  was 
adi>ptiL'd.      I'hi.s  m  Thoi!  ni:  azures  magnetic  susceptt- 
t'llitv   ;n    1  closed  --v-^ti'm,    m\^\  u.--e->  an  .Ainsworth  s 
M')>,lt_'l  KV-.Al   -1   aur>im,i'K    recording  ^acuiim  tulance. 
B\  rfiis  m.-'thod.    r  is  possitile  u\  s:udv  transient  phe- 
non;  'iia,    (Author)  (S<e  aN..  PB  1^2  s-^^) 
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Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
FUEL  CELL  AND  ITS   RELATED  TECHNOLOGY.    II. 
CORRELATION  BETWEEN  INFRARED  SPECTRUM 
AND  CATALYTIC  ACTIVITY  OF   ELECTRODE,  by 
Ju  Chin  Chu  and  W,  S.  Yu.    Bimonthly  progress  rept. 
16  July- 15  Sep  60,  on  Contract  DA  44 -009 -eng -4586. 
[W60]  18p.    20  refs.   Fuel  cell  rept.   no.   2;  AD-252  104. 

DESCRIPTORS:    'Fuel  cells,   •Power  supplies,  Infrarer 
spectroscopy,   'Electrodes,  Design,   *Catalysis, 
Chemical  reactions,  Adsorption,  Surface  properties. 
Molecular  structure,   Electrochemistry,    "Thin  films, 
.\bsorption. 

The  objective  of  this  work  is  to  develop  a  quantitative 
relation  between  the  catalytic  activity  and  reaction 
kinetics  on  the  surface  of  the  fuel  cell  electrode.    For  the 
catalytic  activity,  the  half  cell  potential  is  used  as  a 
practical  inctx.    The  reaction  kinetics  is  analyzed  by 
IR  spectra  from  the  chemisorption  of  the  gases  by  the 
catalytic  surface  on  the  electrode.    A  sound  correlation 
between  the  IR  spectra  and  half -cell  potential  can  lead  to 
a  successful  development  for  a  practical  fuel  cell  em- 
ploying hydrocarbon  and  other  cheaper  fuels.    Work  in 
the  previous  literature  was  reviewed.    It  was  found  that 
the  successful  work  had  been  mostly  with  the  absorption 
IR  technique.    The  application  of  the  reflection  technique 
was  quite  recent  and  no  work  was  reported  for  a  system 
of  three  co-existing  phases,  i.e.,  electrode  surface, 
gas  and  liquid  electrolyte.    The  in  situ  fuel  electrode  is 
housed  in  a  high  vacuum  system  for  the  catalyst  deposi- 
tion on  the  electrode  surface.    Provision  should  be  made 
to  introduce  fuel  gas  and  electrolyte  into  the  system. 
The  correlation  between  the  half  cell  potential  and  in- 
frared spectra  can  be  obtained  by  using  the  same  fuel 
gas  and  different  catalysts  on  the  same  electrode  under 
a  given  operating  condition.    The  relative  order  of  the 
catalytic  activities  can  thus  be  determined.    (Author) 
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J^oL9^^^  ^^^  ^"^S  RELATED  TECHNOLOGY.    II 
CORRELATION  BETWEEN  INFRARED  SPECTRUM     * 
f^^.-^Ju^^^^^  ACTIVITY  OF  ELECTRODE.  Vy 
Ju  Chin  Chu  and  W.  S.  Yu.  Bimonthly  progress  rept 

r.QA^f  o^'^y*'?  ^^'  °"  Contract  DA  44-009-eng-4586. 
[1961]  21p.  Fuel  cell  rept.  no.  8;  AD-252  106. 

DESCRIPTORS:   -Power  suppUes.   •Fuel  cells.  Design. 
Infrared  spectroscopy.  Electrodes,  *Cataly8is 
Infrared  spectrophotometers.  Absorption,  Adsorption. 
Electrochemistry,  Materials. 

An  outline  about  fuel  gas  cell  is  given.   A  design  of  an 
in  situ  type  sample  cell  has  been  described.   An  experi- 
mental technique  has  been  proposed  for  recording  tte 
infrared  spectrum  during  the  cheinisorption  of  fuels  upon 
a  meta  lie  catalyst  surface  and  also  for  measuring  the 
half  cell  potential  as  soon  as  the  infrared  spectrum  is 

Tte  Pertn'^m  ^"^"^  t  ^^'^"'^"^tion  are  considered. 
I  he  Perkin-Elmer  double-beam  infrared  spectrophoto- 
meter Model  21  wiU  be  modified  according  to  tte^r- 
nate  optical  system.   The  design  of  this  system  and  the 
suitable  sample  cell  is- given  in  the  report.   Some  de- 

(s^atrp^  iSal  "'"^'"^^  ''"^  "^^^^^^  <^-'^-) 
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Polvtevhnic   In.-^t.   of  BrtxikUn,    N.   Y. 
MKI-   CliLl.   .\ND  ITS   RELATED  TECHNOLOGY. 
11.    CORRELATION  BETWEEN   INFRARED  SPECTRUM 
AND  CAr.\LYTIC   ACTIVITY   OF    ELECTRODE,   by 
ju  Chin  Chu  and  W.   S.   Yu.    Bimonthly  progress  rept. 
l^  Sep- Is  Nov  K),    on  Contract  DA  44-009-eng-4586. 
'1^60]  iSp.    1   ret.    Fuel  cell  rept.    no.    s;  AD-2,S2  lOS 

ni-SC^RIlTORS:   •F-uel  cells,    'Power  supplies.    Design, 
Infrared  spectroscopy,    'Catalysis,    •Electnxles, 
•Intrared  spectri>photometers,   Surface  properties, 
chemical  reactions.   Test  equipment.  Electrochemistry. 

An  infrared  optical  system  for  reflection  has  been  de- 
signed as  an  attachment  for  Perkin-Elmer  Model  21 
I^iuble  Beam  SpectrophoH)meter.     This  system  is  to  be 
mounted  between  the  exit  of  the  source  and  the  entrance 
ot  the  moncxhromator.    The  infrared  energy  from  the 
source  will  be-  reflected  back  to  the  entrance  slit  of  the 
monochromator  and  has  the  same  image  as  the  energy 
Jirecrly  passes  the  sample  area.    Within  such  an  opti- 
cal system,   the  catalyst  for  the  fuel  cell  electrode  is 
in  the  form  of  a  mirror  surface  which  gives  character- 
istic peak  spectrum  upon  the  absoi-ption  of  infrart\J 
(-■nerg\  in  the  presence  of  surface  reaction.   (Author) 
(See  also  PB  162  S82) 
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FUEL  CELL  AND  ITS  RELATED  TECHNOLOGY     III 
CORRELATION  BETWEEN  SURFACE  CONDUCTIVITY' 
AND  CATALYTIC  ACTIVITY  OF   ELECTRODE,  by 
Ju  Chin  Chu  and  Leonard  M.  Salzarulo.  Bimonthlv 
progress  repc.   16  JuIy-15  Sep  60,  on  Contract 
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DESCRIPTORS:   -Power  supplies.  •Fuel  cells.  Design. 
•Surface  properties,  •Electrodes,  ♦Catalysis.  Electro- 
chemistry. •Conductivity.  Semiconductors.  •Thin  films 
Adsorption.  ' 

To  date  no  entirely  satisfactory  means  of  measuring  the 
catalyst  activity  within  a  fuel  cell  has  been  devised.    It 
is  the  objective  of  this  investigation  to  measure  the  sur- 
face conductivity  and  to  correlate  the  latter  with  the 
activity  of  various  catalysts.    Frequency  response  ap- 
proach for  the  investigation  of  cell  kinetics  is  also  pro- 
posed in  the  report.   The  basic  theory  and  possible 
advantage  are  discussed.    Conductivity  measurement 
alone  gives  information  about  the  product  of  mobility  and 
carrier  concentration.    Hall  effect  determines  these 
quantities  separately.   The  so-called  Hall  coefficient  can 
be  evaluated  if  a  current  is  passed  through  the  materials 
at  right  angles  to  a  magnetic  field.   Both  the  frequency 
response  and  Hall  effect  techniques,  although  promising, 
are  beyond  the  scope  of  the  current  contract.   (Author) 
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catalyst  under  study  is  positioned  between  the  stuffing 
boxes.    Conductivity  measurements,  in  the  absence  erf 


I 

An  engineering  feasibility  study  has  been  made  of  the 
state-of-the-art  of  fuel  cells  and  snecific  svstem  sp- 
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Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
FUEL  CELL  AND  ITS  RELATED  TECHNOLOGY.  III. 
CORRELATION  BETWEEN  SURFACE  CONDUCTIVTTY 
AND  CATALYTIC  ACTIVITY  OF   ELECTRODE,  by 
Ju  CMn  Chu  and  Leonard  M.  Salzarulo.    Bi  month  Iv 
progress  repc.   16  Sep- 15  Nov  60,  on  Contract 
DA  44 -009 -eng- 4586.    (I960]   lip.  2  refB.  Fuel  cell 
rept.  no.  6;  AD- 252  108. 

DfiSCRIPTORS:     •Fuel  cella,   •Power  supplies,   "Elec- 
trodss,  •Caulysla,   •Conductivity,  Surface  properties, 
Dssign,  Electrochemistry,  Metals,  Caulysts,  Abeorp 
tion.  Gases,  Adsorption,  Determination,  Test  methods, 
Measurement. 

The  difficulty  Involved  in  the  determination  of  surface 
cooductivlty  for  the  electrode  in  a  fuel  cell  has  been 
eliminated.   The  change  of  surface  conductivity  on  the 
the  electrode  is  determined  prior  to  the  introduction  of 
the  liquid  electrolyte  Into  the  celL   The  half  cell  potential 
will  be  measured  with  the  proper  provision  to  eliminate 
the  polarization  at  the  standard  electrode.    A  method  is 
proposed  for  the  measurement  of  surface  conductivity 
during  the  chemisorptlon  of  gas  upon  a  metallic  catalyst. 
The  measurement  is  accomplished  by  using  the  catalyst 
surface  as  one  plate  of  a  cylindrical  capacitor.    Since  the 
conductivity  of  each  of  the  plates  of  a  capacitor  contri  - 
butes  CO  the  capacity  loss,  any  change  in  surface  conduc- 
tivity will  cause  a  change  in  capacity  loss.    Therefore,  a 
measurement  of  capacity  loss  can  be  used  as  an  indirect 
measure  of  surface  conductivity.    Afjparatus  for  measur- 
ing half -cell  potential  and  electrical  conductivity  has  beer 
designed.   A  calomel  electrode  will  be  used  to  measure 
half -cell  potential  for  the  fuel  electrode.    (Author)  (See 
also  PB  162  576) 
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FUEL  CELL  AND  ITS   RELATED  TECHNOLOGY.    III. 
CORRELATION  BETWEEN  SURFACE  CONDUCTIVITY 
AND  CATALYTIC  ACTTVrFY  OF    ELECTRODE,  by 
Ju  Chin  Chu  and  Leonard  M.  Salzarulo.    Bimonthly 
progress  rept.   16  Nov  60-15  Jan  61,  on  Contract 
D^  44-009-eng-4586.    [1961)  28p.    Fuel  cell  rept.   no.  ^; 
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DESCRIPTORS:   •Fiiel  cells,   •Power  supplies,  •Elec- 
trodes,  Surface  properties.   Design,   •Conductivir>, 
•Catalysis,  Polarization,  Electric  potential,  Transptirr 
properties.  Gases,   Electrolytes,   Electrochemistry, 
N4easurenrtent,  Catalysts. 

[Xiring  the  operation  of  a  fuel  cell,  the  observed  poten 
cial  Is  lower  than  the  theoretical  or  equilibrium  potential. 
This  is  due  to  polarization  which  occur  during  current  fit)'. 
The  various  types  of  polarization  which  occur  in  a  fuel  cell 
are  discussed.  Anriong  these:  activation  polarization,  mas 
transport  polarization,  gas  transport  polarization,  and 
electrolyte  concentration  polarization.    It  is  the  objecnvt 
a4  the  work  to  determine  the  effect  of  catalyst  upon  the 
activation  polarization.  Quantitative  expressions  are 
developed  for  various  polarizations  for  the  data  inter 
pretation.    A  fuel  cell  constructed  of  PVC  has  been  Je 
signed  and  fabricated.    The  cell  contains  two  stuffing 
boxes,  one  in  the  top  flange  and  one  in  the  bottom  of  trie 
celL    A  sintered  alumina  tube  impregnated  with  the  meta 


catalyst  under  study  is  positioned  between  the  stuffing 
boxes.    Conductivity  measurements,  in  the  absence  erf 
electrolyte,  and  half -cell  pxjtentials,  in  the  presence  of 
electrolyte,  can  be  made.   (Author)  (See  also  PB  162  584) 
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DISTURBANCES,   by  R.   Oldenburger  and  N    P    Smith. 
Rept.   on  Grant  NsG- 38 -59.   [lQ60]29p    7  refs. 
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PL.\SMA  physics',   by  S.   Gartenhaus.    Rept.  on  Con- 
tract AF  08<63S)7  2:^.    Aug  60.   Q6p.    18  refs.    APGO 
rN-60-7S;  AD- 241  4,SS 

DEiSCRIFrORS:  'Plasma  physics,    'Magnetohydro- 
dynamicb.    Electrostatic  fields.   Magnetic  fields, 
Magnetic  pinch,   Partial  differential  equations,  Fourier 
analysis.   Statistical  analysis. 

Lecture  Notes  for  1^^60  Summer  Seminar  Spons<.)red  by 
Che  Florida  State  University  Graduate  Center.    The 
purpose  of  the  seminar  was  to  give  the  participants  a 
fairly  comprehensive  intr  iKJuction  to  the  subject  of 
plasma  physics,   with  emphasis  on  the  underlying  phys- 
ical principles.     The  topics  covered  include  Maxwell's 
equations,   orbit  theory,   the  collapse  of  an  axial  pinch, 
the  equations  of  magnecohvdrcxjynamics  and  the  Vlast)v- 
Boltzmann  equation.   (Author) 
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Sperrv  Gyroscope  Co   ,  Great  Neck,   N.  Y. 
BROAL:)eAN'D   WAVEGL'IDE    AND  WAVEGUIDE   COM- 
PONENT TECHNIQUES  AND  DESIGNS.    Final  rept 
15  Sep- 15  IX-c  48,    on  Contract  W36-039-SC-36770,   con- 
tinuation of  Contraa  W,36-0.39-sc- 32259     Mar  49,  69p. 
8  refs.    Sperry  rept,    no     5224    1 137,  ATM69  374. 

DE.SCRIPTORS:   Broadband,   'Wdveguides,   Waveguide 
irises,   Waveguide  filters,   CA>axial  cables,  Trans- 
f(Trmers,    [X'sign 

Filter  networks,   p<>larization  converters  and  a  coaxial 
line  to  waveguide  transformer  were  investigated  over  a 
six-month  period.    The  emphasis  was  placed  on  the 
establishment  of  design  principles,   techniques  and  pro- 
cedures that  would  permit  units  to  be  designed  on  paper 
to  meet  pre -deter  mined  criteria  tor  broadband 
performance     (Author) 
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L'nion  C'arbide  Ctmsumer  Products  Co.,   Parma,   Ohio. 
FLLL  CKLL   1NVL.ST1C;a  IION.    bv  Albert  F.    Vinal  and 
lerrence  J.    Kurrzweil.  Rt-pt.  on  Contract  Af"  i(X6<)2)21W. 
2.=-  C)ct  60,   "  V-     W  r.-f^.     RADC  TR-60-lsi; 
AD- 248  204. 

[)I-.SUK1PIX)K.S:  •Stor:ige  hattt  rie-,.    Flcctrt-lyiic  cells. 
Mvdrdgrn.    CAvgin.    IV -,ign,    I'cwtr  supplies.    'Powt-r 
plant-..    V  .Itagf,   C'o>in,    1- k-c:  i^  Kjhemistr>.   Storage. 
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An  engineering  feasibility  study  has  been  made  of  the 
state-of-the-art  of  fuel  cells  and  specific  system  se- 
lected for  design  of  an  electrical  power  station  of  1000 
megawatts  capacity  at  500  volts  for  30  minutes'  life  with 
stand-by  time  of  three'years  and  full  capacity  develop- 
ment in  one  minute  or  less.  The  proposed  low-tempera- 
ture hydrogen -oxygen  fuel  cell  is  a  gas-pressurized 
static  system  having  no  moving  parts  or  auxiliaries  and 
with  concomitant  freedom  from  all  supplementary  utili- 
ties together  with  minimum  maintenance.     Over  the 
operational  life,   voltage  regulation  may  be  held  to  *5 
per  cent  at  a  current  density  of  170  amperes  per  square 
foot  and  internal  cell  temperature  rise  of  about  5C.     A 
power  station  concept  based  on  modules  of  27  kw  capacity 
permits  a  high  degree  of  flexibility  in  arrangement  and 
in  selectivity  of  power  and  voltage  if  desired.  The  ex- 
trapolated system  can  be  operated  intermittently  and 
infrequently,   and  from  open  circuit  ro  full  load  prac- 
tically instantaneously.    (Author) 


PB   162  617      $10. 10 


Varian  AssiKiates,   Palo  Alto,  Calif. 
GAS  CELL  FREQUENCY   STANDARD  DEVELOPMENT 
PROGRAM,   by  R     Whitehorn.    Final  rept.   on  Contract 
DA  36-039-SC-75029  and  National  Bureau  of  Standards 
Contraa  GST -328.    Dec  59,   I27p.   I  ref.    Engineering 
rept     no.   228-lF;  AD-232  632. 
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DESCRIPTORS:   Radiofrequency.   Standards,   ♦Frequency 
multipliers,   Design.   'Cavity  resonators,   'Discharge 
tubes,  Oscillators,   Rubidium. 

An  experimental  mcxlel  Rb87  stabilized  oscillator  is 
described  which  might  be  used  as  a  gas  cell  frequency 
standard     The  theory  underlying  the  development  of  the 
unit  is  presented,  and  the  system  actually  employed  is 
described  in  detail.    Specific  weaknesses  and  areas  for 
future  development  are  also  indicated.    The  details  of 
the  modules  used  to  construa  the  breadboard  model,   in- 
cluding schematic  diagrams  and  parts  lists,   are  given 
in  the  appendix     (Author) 
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Wright-Patterson  AFB,   Ohio 
STATISTICAL  THEORY    AS  APPLIED  TO  RELIABILITY 
.\Cc:EnANCL  TESTS,   bv  Rita  NL  Gustin     Dec  58, 
wp.    19  rel-.      WAIXJ  Technical  rept.   58-482; 
An-lS=,  h77. 

Dl-SCKIFIORS:    ReliabilitN.  Statistical  tests, 
•Reliability  (Electronics),   Binomials.   Probability, 
St.itistical  di.stributions,  Sampling.   Statistical  analysis, 
Sequential  analysis 

Fur  a  given  tyjx?  of  failure  population,   the  parameters 
vvhich  characterize  that  population  are  estimated  bv 
sample  statistics  which  are  known  to  be  efficient  esti- 
mators of  the  desired  parameters     Since  the  estimate 
from  any  one  random  sample  can  be  an  improbable  one, 
the  known  distribution  of  the  estimator  is  used  to  estab- 
lish confidence  intervals.    This  controls  the  risk  of 
accepting  an  assumed  distribution  incorrectly;  but  to 
also  control  the  risk  of  rejecting  equipment  whose 
meantime-betwx-en-failures  is  as  good  as  specified,  the 
;T()t\ibility  ratio  test  is  used.    Sequential  analysis  is 
die  nio.'5t  efficient  ratio  test     (.Author) 
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[Army  Ordnance]  Arsenal,  Philadelphia,  Pa. 
THE  CONCEPT  OF  EQUIPMENT  STATUS  INDICATION, 
byG.  R.  Staton.   May  59,  24p.  6  refs.   Memo.  rept. 
no.  M59-23-1;  AD-226  112. 

DESCRIPTORS:  •Military  equipment.  Maintenance, 
Test  methods,  •Ordnance,  Transducers  (Acoustic), 
Military  requirements. 

The  concept  at  Equipment  Status  Indication  (ESI)  is  pre- 
sented; i.e. ,  methods  of  acquiring  indications  of  the  ex- 
isting condition  of  Ordnance  equipment  and  the  possibili- 
ties of  predicting  the  remaining  useful  life  of  the  same. 
The  elimination  of  unnecessary  tear  downs,  rebuilds  and 
repairs  of  complex  equipment  is  envisioned  along  with 
improved  equipment  reliability  and  reduced  maintenance 
and  anendant  cost.  Three  approaches  to  ESI  are  dis- 
cussed: (1)  built-in  indicators;  (2)  automatic  and  semi- 
automatic checkout  systems;  and  (3)  prediction-diagnosis 
systems.   The  theory  involved,  advantages,  limitations, 
and  general  design  information  of  each  approach  are 
presented,  as  well  as  a  guide  for  the  selection  of  the 
proper  method  d  ESI  and  a  detailed  discussion  of  ap- 
plicable transducer  techniques.   (Author) 
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Army  Ordnance  School,  Aberdeen  Proving  Ground,   Md. 
ORDNANCE  TECHNICAL  TERMINOLOGY,  ^cial 
Text.  June  62,   358p. 

DESCRIPTORS:   •Ordnance,  ♦Dictionaries,  •Handbooks, 
•  Documentation 

The  purpose  of  this  volume  is  to  make  available  fbr 
resident  instruction  a  convenient  and  ready  reference  of 
definitions  and  other  pertinent  information  concerning 
terms  and  abbreviations  frequently  encountered  in  pub- 
lications and  activities  connected  with  Ordnance.    It 
should  also  serve  to  promote  uniformity  in  the  use  and 
understanding  of  Ordnance  terminology.    Definitions 
which  are  not  of  Ordnance  interest  have  generally  been 
omitted.   The  publication  consists  of  a  single  aplhabeti- 
cal  listing  of  approximately  10,  5(X)  entries,  including 
8,  200  defined  terms,   1,  500  entries  for  cross-reference, 
and  800  commonly  encountered  abbreviations.    The  tech- 
nical terms  are  not  adequately  defined  as  to  Ordnance 
application  in  standard  dictionaries  and  other  readily 
available  sources. 
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Goddard  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 
DIFFERENTIAL  CORRECTION  FOR  VINTI'S   AC- 
CURATE INTERMEDIARY  ORBIT,  by  N.  L.  Bonavito. 
Dec  62,    18p.   3  refs.  Technical  note  D-1445. 
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Jet  Propulsion  Lab.,   Calif.   Inst,  erf  Tech. ,  Pasadena. 
AERODYNAMIC  STABILITY  OF  PLANETARY  ENTRY- 
VEHICLES,    by  W.   Brofman.    Rept.  on  Contract 
NAS7-100.    24  Sep.  62,    19p.    6  refs.  Technical  rept. 
no.  32-338. 
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Jet  Propulsion  Lab. ,  Calif.   Inst,   of  Tech.  ,  PasaJena. 
THE  APPUCATTON  OF   OPTTCAL  SENSORS  ¥UR 
LUNAR  AND  PLANETARY   SPACE   VEHICLES,   by 
J.   R.  SciilL   Rept.  on  Contract  NAS7-100.    M  Mav  ^2, 
20p.    11  refs.  Technical  rept,  no.   32  2^4. 
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A   BASIS  FOR   A   SEPARATE   TREATY   FOR  BANM.V; 
WEAPONS  IN  SPACE,   by  Richard  P.    Scha>,ter,   Jr  . 
Rept.  on  Contract  NAS7-ICK).    20  Nov  62,    l=>p.  SiuJ> 
memo.   no.   40-1. 
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Jet  Propulsion  Lab.,  Calif.   Inst,   of  Tech.,  PasaJena. 
CONTROL  AND  GUIDANCE  OF    ELECTRICALLY 
PROPELLED  SPACECRAFT,  byPhiUpJ.   HirreL    Rept. 
on  Contract  N AS w- 6.    15  Sep.   61,   25p.   b  refs.  Technical 
rept.  no.  32-166. 


NASA  N62- 12677      $  1   60 

Jet  Propulsion  Lab.,  Calif.   Inst     of  Tech.,    Pi->jJrna 
CONSTANTS  AND  RELATEl^)  D.ATA   ISED  IN 
TRAJECTORY  CALCULATIO.NS   AT  THE   JET 
PROPULSION   LABORATORY,   by  Vicnor  C     Clarke,    |r 
Rept     en  Contraa  NAS7-100.    1  May  62,    I7p     l^ref^ 
Technical  rept .   no    32-271. 


NASA   N62- 12957    $1.60 

Jet  Propulsion  Lab. ,  Calif,   Inst,   of  Tec!^..  ,   Pa.saJena. 
DESIGN  OF    LUNAR  AND  INTERPL\NETARY  AS(  ii.V! 
TRAJECTORIES,  by  Viaor  C.   Clarke.  Jr.    Rept.   on 
Contract  NAS7- 100.    15  Mar  62,   20p.  Technical  rept.    lo 
32-30,   Rev.    L 


NASA  N62-10817       $3.60 

Jet  EVopulsion  Lab. .   Calif.   In.st.   ^if   r-ch. 

Pasadena. 
GROUND  EC^EPMENT  FOR   SATEL.LI  ri-    CUM.MIM 
CATION,   by  Walter  K.    Victor.     Rept.    m 
Contract  NASw-6.     30  Oct  si,    i-Sp.     n  r-.  f.,.      I-chnKi! 
rept.   no.    52-137, 


NASA  N62- 12748    $1.60 

Jet  Propulsion  Lab. ,  Calif.   Inst,  of  Tech.  ,  PatiaJena. 
A   NUCLEAR -ELECTRIC  SPACEBUS   FOR   PLANETARY 
LANDING  MISSIONS,  by  Robert  J.   Beale  and  Evelyn  W. 
Speiser.   Rept.  on  Contract  N.\S"    UXJ,    1  Mav  ^J,    Tp. 
4  refs.  Technical  rept.  no.  32-231. 


NASA  N^2-l  ISd 


ho 


}t--t  Propul.-^iifi  L.ai'.  ,   I'alit     In.st,   of  Tech    ,    Pasadena. 
THE    PIONEER    [V    1  INAR    PROBE.    A    MINIMI'M- 
POWER    FM/PM    SYSTEM   ;)ESI(",N,    hv  Benn  n.   Martin. 
Kt-;Tt     -IT.  O.'ntr.Kt  NAS^llKi.     1=^  M.ir  t^2,    "hp 
[l)b  reta.     r--vf..",u  .i!  r  c[X     :io.    i2-2[b. 


\v  t'r.ip^.-,,.  M  ;  .i:        (',i,ir     !',■..'     ■  if   I'd  *        Par^aJcna, 

srACh  pko(;ka.m.s  ^l  m.mak\    sc.    r  u    vcmcmi-. 

!        Kept      t.i:    1   Sep    !    %>,.  M      ,  „'  r..;;i-  i>  ;   NASv^    h 
1   :  k-.    ^  1      -Ml-      -    :  •■t-.. 


SASA    \6. 


S.H    (^0 


](.■■  t'l   'j-i.isi.ii-,  1^1.''       I '.lilt      !:)->[.    of  Tech.      r.isaOfna. 
sv.\r\     PKiK-.K^M.S    MMMAF<N    NO.    .3"    P      VdIIMI-: 
1         Kc,--     t  .•    i    S.i.  M     L  J.r;  hj     on  Com  r  a.  ■  SAS~    MM). 
:   Feb  h2    g2p.   8  refs. 


NASA    N62-12!^2     <10.  50 

ler  Pn>pulsi<ic,  I  .1.''.  ,    I  a.:!.    !".-.'     <  .f  !(.•,(;.,    Pa.saderia. 
.-.PAc'E    PROCRAM.s    sIMMAKY    NO.     T    U,    VOir.MI-    I 
Kep'.    t  ':    1    )a:-,-l    M.ir   '-2.    ■ 'ii  (. :.  mi  ra^ :  NAS7    UXJ 
1   Apr  ^2.    I  ^'^'p     12  ri't^. 


\  \.-^.A  N^  ^    10  ^  u       V  .  M) 

J!  •  Pi  .ipul.si.in  I.ah.  ,    ("all!.    In^!.   of  Tf«.h.,    Pa^.i^l-.-na. 
SPACE    PRLXiKA.M.s   .sl'MMAKV    NO.     rr,    VCJl.l'ME 
YI.      SPACE    E.VPHi.KA  riON    PKtX.KAMs    AND   SPACl- 
^<  11  NCF.s.     Kc  pf .    t,  !    1   Juiv    1  IK.;  ^2,   on  (,:>iiii  i  a^ ; 

N  \s"    rm.      ■,,  I.  \  ■  f-j,  h-p,   -,  t    ts. 


NAS.\   Nh2-1  2~4  ^        SI    fX) 

!:'t  Pr    'pi..-i  <\:  1 -O     ,    Ci::t.    I:i->t       'f   I'cch    .    Pi^adona. 
S>S-n-,MS   l-NC.INEERINC,    Of-    A    Nl'c:!  EA  R  -  E  I  i-XHRIC 
SPACECK.M-  I  .    h\    Kotn-rt   1     Bra  If      Rfpt     .)nConfi,ict 
NAS-A    h       M   (Kr^l.    l'^•,'     Sr!.-t-.     h-oh.iiu  a  1  r  <-",  t . 
no.    .52    15.^ 


NASA    N62-  12^1o    S  1 .  N") 

Jet  Propv.Lsior,  l>at\  ,   Calil.    ln.-,[.    ot    Icct..  .    Pa.sa Jc'na. 
IMEORY    AND  APPLiCAPION   OI-     IMi-;   CRI'IlCAl. 
DIREC'riON    Mt-riHOD  Of-  1  KAIt-it'TOKY  OPriMI/AIlON 
hv  Carl  l..    Weiftcr.    Ropt.    on  C'ontract  .N.^S'A-^. 
IS  Sep  M,    lip.    "^  ri-t.s.    locnnical  ropt.    no.    ^2-lss. 

N\.s,\    N'^  ^    ID^-^S    -St).  75 

ljn^lc\    Kc.->carc:    Center,    N.it  lonal  .Xe  ronai.tu  .^  and 
space  .Admini.st racion,    I^an^lev  Station,    \'a. 
.\N   ANALYSIS   Ol      PHE  CONINC   MC/IIONS   OP    THE 
IINAL  STAGES   OF    THREE    NASA   SCXXT    DEVELOP- 
MENT  VEH1C:LES,   bv  («.-urge  R.    Yixing  and  Jame^  J. 
Buglia.    IVc  h2,    kip.    s  rets.    1  eciinical  note  D- l.Wti, 
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NASA  N6  M07g8       SO.  T'S 


l.anglev  Kestaich  ("enter.    National  .Aeronautics  and 
SpacL   .\dniinisti  ation,   Langlev  Station,    Va. 
A   1  REE-{L1C;HT   INVE.STIGATION   OF   ABLATION   OF 
A   BLL'NI    BODY    lO   A   MACH   NUMBER   OF  13.1,    by 
Clvde  W.    Winters,    William  G.    Witte  and  others.  Dec  62, 
2  5p.     il  rets.    Fechnical  note  D- 1500. 


NASA  Nh  V  ll)~^" 


Si.  2S 


CangU  V  Reseat  ch  Ct,  nt(.r,    Natumal  Aeronautics  ana 
Splice  .Adinini St  ration.    Langlev  .Station,    Va. 
L.\NDI.NG  CHARACTERLSTICS  OF   A   WINGED  REEN- 
PRY    \T:HICLE    WIFH    ALL -SKID  LANDING   GEAR 
HAVINC;   YIELDING-METAL   SHOCK    ABSORBERS,    bv 
I'lvsseJ.   Blanchard.     IVc  62,    4sp.     5  refs.   Technical 
nt)iL   D- 1496. 


NASA  N6.C  1096^        $5.  dO 

l.anglev  Rebearch  Center,    .National  Aeronautics  and 
Space  Adnunistratior,    Laiiglev  Station,    Va. 

en'ERALl.   .MISSILE   DYNA.MICS,    by  Harry  L.  Runyan. 

Lecture  notes.     .-^0  Oc't  62,    5hp.    21   refs. 

N.\S.\    N6  CI  1  122       $0.  5(.)  I 

Can^K'V   K(,'sear.-1-.  Center,    National  .Aeronautics  and 
S[VK-e  Administration,   l.ariglev  Station,   Va. 
.Sl.MLI.ArOR   STl'DY  OF   AN  .VcTlVE  CONTROL   SYS- 
Tli.M   FOR   A   SPINNING  BODY,   by  James  J.   Adams. 
Dt-e  62,    21p.    1   ref.    rechnical  note  D- 1515. 


NASA    N6.C  1(W()4    SO.  50 


l>tinglev  Research  Center,   National  Aeronautics  and 
Space  .Administration,   Langlev  Station,   Va. 
A   .S-R'DY   OF   ABORT   FROM  A   MANNED  LUNAR 
I-ANIXNG  AND  RETL'RN  TO   RENDEZVOUS  IN  A 
.5<i-.MILE   ORBIT,   by  Jack  A,   White.   Dec  62,    14p.   2  refs. 
Tech.nical  note  D-1514. 


NA.SA  Nd  C  i  IM 


Si).  75 


LoNAis  KLseai^,*.  CC-ntei,    National  .Ali  onautic-  and 
Span    .Adnimis!:  ation,    Cleveland,    Ohio. 
AN Al  OC,   SrCDY   OP    DESC:ENrS   P'ROM    LL'NAR 
ORBII,    h\   lo.seph  N.   Sivi>  and  Carl  E.   Campbe-11. 
IC-^   62,    2=>p.    ~   let.s.     leetinical  note  ["1-1  =>  iO. 


NASA    N63-lirU    S2,  25 


1a\ms  Research  Center,   National  .Aeronautics  and 

Space  .Administration,  Cleveland,   Ohio, 
ANALYSIS  OF   GL'IDANCE  PERTURBATIONS  FOR  A 
LOW  THRirST   .M.ARS  ORBITER   MISSION  LISING 
SNAP-s,  bv  Alan  L,   Fnedlander.    IX^c  62,   83p.   5  refs. 
lechnical  note  IV  1433. 


NASA  N63-11618    $0.50 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Ckveland,  Ohio. 
EFFECT  OF  THE  ACCELERATION  DISTURBANCES 
ENCOUNTERED  IN  THE  MA -7  SPACECRAFT  ON  THE 
LIQUID-VAPOR  INTERFACE  IN  A  BAFFLED  TANK 
DURING  WEIGHTLESSNESS,  by  Donald  A. Petrash, 
Ralph  C.  Nussle,  and  Edward  W.  Otto.  Jan  63,   15p. 
2  refs.  Technical  note  D-1577. 


NASA  N63- 10733      $0.50 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
HEAT  TRANSFER  TO  A  SPHERE  WITH   A  RETRO- 
ROCKET  EXHAUSTING   INTO  A  FREE   STREAM: 
MACH  2.0  AND  0,8,  by  Robert  A.   Wasko.    Nov  62,  20p. 
3  refs.    Technical  note  D-1535, 


NASA  N63-11613   $1,00 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
OPTIMUM  LOW -ACCELERATION  TRAJECTORIES  FOR 
INTERPLANETARY  TRANSFERS,  by  Arthur  V. 
Zimmerman,  John  S.  MacKay,  and  Leonard  G    Rossa. 
Jan  63,  41p.  8  refs.  Technical  note  D-1456. 


NASAN63-11121       $2.00 

Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsville,  Ala. 
THERMAL  RADIATION  INCIDENT  ON  AN   EARTH 
SATELLITE,  by  Frank  E.  Swalley.    Dec  62,  73p. 
8  refs.  Technical  note  D-1524, 


NASA   N63- 10793      $2.  ,50 

National  Aeronautics  and  Space  Administration, 

Washington,   D.  C. 
PROCEEDINGS  OF  CONFERENCE  ON  SPACECRAFT 
STERILIZATION,   ed.  by  Freeman  H.  Quimby, 
Dec  62,   I04p.    Technical  note  D-1357. 


AD- 286  501  repriced  $0.75 

Naval  Ordnance  Lab. ,   White  Oak,  Md. 
THE  GROWTH  TO  DETONATION  OF   LOW  DENSITY 
EXPLOSIVE  MDCTURES,  by  Howard  S.   Leopold  and 
D.   McVaney.    Sep  62,  26p.    4  refs,     Rept.  no. 
NOLTR  62-89. 

DESCRIPTORS:    'Explosive  materials,  Mixtures, 
•Detonation,  Detonators,  Electric  detonators,  Design, 
Velocity,  Propagation,   Lead  compounds.  Silver  com- 
pounds. Aluminum,  Styp>hnates,   Azides,   PETN,   Ex- 
plosives, Photographic  analysis,   Rotating-mirror 
cameras. 

TTie  growth  to  detonation  of  normal  lead  styphnate-Iead 
azide,  normal  lead  styphnate- silver  azide,  normal  lead 
styphnate-PETN,  and  normal  lead  styphnate-flake 
aluminum  mixtures  was  observed  using  a  rotating 
mirror  smear  camera.    Normal  lead  styphnate -lead 
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azide  mixtures  (75/25  to  25/75  proportions)  retain  the 
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NASA  N62- 11498      $1.60 


azlde  mixtures  (75/25  to  25 ,'75  proportions)  retain  the 
hoc  wire  aenaltlvlty  of  the  normal  lead  styphnace  and 
develop  a  terminal  detonation  velocity  characteristic  of 
the  lead  azlde.    Normal  lead  styphnate-PETN  mixtures 
propagate  slower  than  normal  lead  styphnate  alone. 
Silver  azlde-PETN  mixtures  develop  a  terminal  dercxia 
tion  velocity  characteristic  of  PET>J.    (Author) 


AD- 285  398  repriced  $2.00 

Naval  Ordnance  Lab. ,   White  Oak,   Md. 
REPORT  ON  PHASE  II  OF   THE   FEASIBILITY'  COM 
MITTEE  FOR   200,000-FOOT  ALTia'DE   INSTRL 
MENTED  HASP,  by  M.  J.   Parker.   S.  J.   Raff  and  of  her  >. 
Aug  62,   74p.   2  refs.     Repc.   no.   NOLTR61-1S. 

DESCRIPTORS:  'Sounding  rockets.    Rocket  heads,   Hi^^h 
altitude.   Upper  atmosphere.   Radar  confusion  reflector -,, 
Meteorological  radar.   Meteorological  balloon.-,,   Clun 
launched.   Telemetering,   Instrumentation. 

Research  concerns  the  production  of  an  engineering 
design  erf  a  meteorological  rocket  head.     The  mcreoro 
logical  rocket  is  Intended  to  be  part  of  the  High  Altitude 
Sounding  Projectile  (HASP)  family.     The  final  results  of 
the  investigation  were  the  successful  firing  of  three 
instrumented  HASP  rounds  m  I    3/8-in.   diam.   HASP 
heads  uslns  the  100,  000-fi.   rocket  motor.     This  instru 
mented  HASP  used  the  so-called  telemetering  onlv 
instrumentation.     The  temperature  was  measured  bv  j 
bead  thermistor  and  was  telemetered  to  the  ground  in 
strun[)entaclon.     Aiao  Included  were:  (a)  the  initiation  of 
a  contract  to  develop  a  miniature  baroswitch  for  sending 
pressure  (b)  successful  HASP  wind-tunnel  tests  using 
pressures  equivalent  to  100.  000-ft.   altitude  (c)  an  ex 
tensive  analysis  of  ROBIN,    a  Rocket  Balkxjn  Instrument 
and  (d)  a  complete  analysis  leading  to  designs  for  tht 
descent  device  for  the  HASP  instrument  package. 
(Author) 


NASA  N62- 10769       $4.60 

Rochester  U.   Coll.  of  Engineering,    N.    V. 
NASA  SPACE   ENVIRONMENT  TEST  c:HAMBFR    ANI^ 
SOLAR    RADIATION   SIMULATOR,   bv  J.    W.   Grah^ni.  J 
and  Daniel  W.   Healy,   Jr.     Final  rept.   on  C'ontrac 
Contract  NASw- 1 81.     20  Oct  M.    42p. 


TID- 17306       $8.60 

Sigma  Corp.,    Los  Altos,   Calif. 
APPLICATION  OF   NUCLEAR    POWER  SUPPLIES    TO 
SPACE   SYSTEMS.    Rept.   or  Contra>.t  A  I  (I  1  -  IK^.HN   s. 
30  June  60.   73p.     LA-33Cn. 


NASA  N62-10654       $1.60 

Yale  U. .  New  Haven,  Conn. 
ON  COMMUNICATION   SYSTEMS   FOR    SATFl  I.irF- 
TELEMETRY,   by  Jay  W.   Schwartz.     Technical  ni)tt 
no.   I  on  Grant  NsG- 138-61.     NovM,    20p.    6  refs. 


Sanifation  and  Safety  Engineering 


TII>16»25       Sl.bO 

Metrix,    Inc.,    I>;erfield,    111. 
SOLH)  VS.    LAMINATED  L^RGE  STEEL   SHIELDS,   by 
S.    Regas,    V.    W.    Walter,    and  F.    C".    Anderson.    1962 
lip.    Prepared  in  ci.*)peration  with  l>)^  Alamos  St.ien- 
tific  L^b.  ,    N.    Mex. 


A1)-JH8  228  reprictxl    $2.  i)i) 

Naval  Radii 'logical    [Vfen>e  I^ih.  ,    Siin  I-'ran«.  i>co, 

Uahf. 
nil-:   F.-VMILY  (X'(TP.\N(,Y    IhST,    4  ^  NOVFNffillR 
I'^t,    by  W.    E.    Strope,    M.    S.    letter  and  others. 

22  Ai.g^J,    ~ip.    =-  ret-.    Ke^^t.    -<  l.    rSNKDI  -  rR-S-;-8. 

i)hS<'R[Fi()R>     'An    raid  shelter-,    'l  rxlerground 
^truL'ture.s,    •d\ilia:i  defence  --vstern.'>.    Shelters, 
•.-Vdaptatior,  (P^.vs^ll^)g^).    A.:j...-.ti;u  :;r  (P-v^  :i.  .logy),    Heat, 
i-'hildren,    Radioli>gical  wartari',    NUiiiagenient 
engineering. 

iy.e  '   SNK;)1.    e-xperimental  shelter  at  CarTip  Parks, 
Califiirraa,    a.i-    H.vapR\!  !■  ir  a  peruni  <  it  4^  ::o..rs  hv 
^v  men,    ^oiiien,    mk\  cfuldren.    Ages  of  the  p^irticipants 
ranged  froni  aixiut   s  rnonth.N  to  68  vears.    F-'aniilv  size 
ranged  frijni  .-.mgle  per.son.^  to  a  faiiujv  of  seven.    All 
aspects  of  ttie  Mh.eker  env  iron:iK-nt  a^  v<.ell  a>  the  actions 
and  respHin.sL'.-.  of  the  .-^helterees  v^ere  monitored.    Chil- 
dren   if  all  age--  appeartxl  to  adapt  well  to  .shelter  condi- 
:iof,.--,    t>ur  'he  ;.-;i(x.rrani.e  ot  ^arefui  prepar.ition,   organi- 
<^ario:\    an.l  .<  n':    -1    -t    ur;\i;ie-   .<..i-  de;;i.  .:•..-: rat ei.1.     Hiis 
;-  .1  pre;i::'.i:'.,i:".    v<.-[^  v:  ;:.ad(.-  i:;  .id\an>-e  -1  ^.omplete 
-inaiv-i-     t  'f;r    Li'.i.    (A.irh.t) 


ni)    16"S«        Sl.t>t) 

Oak  Kidg'-  tii-^e.Ms  [>iff.i-,ion  Pl.in:,     I-  nn. 
IMF    LN[  l.Ul'.NCl     ( '(■    Mil  P    -\(;|N(.    ON   CAs   MASK 
CANISIIKN.     AKMN      I'l  Pi-    M    ii,    fn    W.    [).    B..\. 
(■vept.    on  Contract  VS  "41 6    .•:;»:    J\    '.^  (  \  t  62.    1  2p.    1    let 

I  ID- n. 2s      ssi.fM, 

RcvTioids    Fiet'iual  arit;  Kngneering  (     .,    Inc., 

Mercur>,    .Ne\ . 
BASK     RAI)101.CX,;UA;     S.M-FIY     IRAINING  MANUAL. 
Jar.  62,    1  1  ^p. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY   EQUIPMENT 

NI  ro  KS-      So. 75 

National  I  ead  ( 'i  ^     of  (  ihio.   Cincinnati. 
IHRFh-ROLl     RorAKV-PIFRCING    OPFRATION    FOR 
THE    FABRKIAIION   oF    URANIUM    H 'BUS,    by 
H     HavisarulJ.    F.   Sch.ilt/      Rept     on  Contract 
A  r(  «i-l)    1  l=.^      S  (  vi  ^2,    26p 


Engines  and  Propulsion  Systems 


NASA   N63-l(J49i       $1().  SO 
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Aerojet-General  Corp,  .   Sacramento.  C^lif. 
A  STl'DY  OF   R0C:KET   ENGINE  SYSTEM   RE- 
LIABILITY,   by  James.   H.   Madden.    Final  rept.  on 
tUmtract  NASr-Wi.    l6  CXt  62,    1 35p.   9  refs.    Rept. 
no.   OSW-OIF,  vol.    1. 


NASA  N62- 11328      $1    10 


Electro-Optical  Systems,  Inc  ,  Pasadena,  Cali.. 
CONDENSER  HEAT  REJECTION  SYSTEMS,  by  Lance 
G     Hays.    Monthly  progress  rept   ,   lJan-lFeb6l,  on 
Contraa  NAS7-11.    8Feb61,9D    EOS  rept.  388-ML-3. 


DC-60-1-4      $6.60 


General  Elearic  Co  ,  Cincinnati,  Ohio. 
FREE    -   ANP  NO    332.   EA   NO.   7-1203,  by 
W     R.  Strong.    Prehminary  rept.  on  Contracts 
AT(1 1-1)171.  AF  33(038)21102,  and  AF  33(600>38062. 
21  Dec  59.  67p.  4  refs. 


APEX -602       $13.  SO 


General  Electric  Co.,  Cincinnati,  Ohio. 
PARAMETRIC  ANALYSIS  OF  SOME  FAST  OXIDE- 
FUELED  SYSTEMS  WITH  MODERATING  REFLEC 
TORS.   Declassified  19  Nov  62.     199p. 


NA.SA  N62- 12672      $1    60 


Jet  Propulsion  Lab..  Calif.   Inst,  of  Tech.,   Pasadena. 
A   5()0-ELECrrRICAL-WATT  SOI^R   ENERGY 
THERMIONIC  CONVERSION  SYSTEM   FOR   A  MARS 
SPACECRAFT.   bvArvinH.  Smith.    Rept.   on  Contract 
NAS7-I(X).     L5  Apr  62.    15p.   11  refs.    Technical  rept. 
no.   32-171 


NASA  N62-1267^       $4.W) 


Jet  Propulsion  I^b.  ,   Calif.   Inst     of  Tech    ,   Pasadena 
DEVELOPMENT  OF   A    LIGHT-WEIGHT   REGENERA- 
TIVELY   COC:)LED   mRL'ST  CHAMBER   WITH  BRAZED 
RIBS  AND  BRAZED  OLTER   WIRE  TRAP,  by  Milton  B 
N(X>1  and  Paul  F     Massier.    Rept     on  Contract  NAS7-100. 
IS  May  62,   49p.   12  refs     Technical  rept.  no.  32-219. 


NASA  N62- 12153      $3.60 


Jet  Propulsion  I^b.  ,  Calif.  Inst,   of  Tech   ,   Pasadena. 
EXPERIMENTAL  INVESTIGATION  AND  EMPIRICAL 
CORREI.ATION  OF    IX>CAL  HEAT-TRANSFER 
RATES  IN   ROCKET-ENGINE  THRUST  CHAMBERS,   by 
Arvel  R     Witte  and  Edward  Y     Harper.    Rept.  on  Con- 
trict  NAS7-ino.    19  Mar  62,   35p.    17  refs.    Technical 
rept     no.    32-244 


NASA  N62-II498      $1.60 

Jet  Propulsion  Lab.,  CaUf.  Inst,  of  Tech.,  Pasadena. 
INTERPLANETARY  TRAJECTORY  OPTIMIZATIGN 
WITH  POWER- LIMITED  PROPULSION  SYSTEMS,  by 
W    G.  Melbourne,  D.  E.  Richardson,  and  others. 
Rept.  on  Contraa  NAS7-100.    26  Feb  62,  20p.   U  refs. 
Technical  rept.  no.  32-173. 


NASA  N62-12674      $3.60 

Jet  Propulsion  Lab.,  CaUf.  Inst,  of  Tech.,  Pasadena 
PAY  LOAD  OPTIMIZATION  FOR  POWER -LIMITED 
VEHICLES,  by  W.  G.  Melbourne  and  C.  G.  Sauer,  Jr. 
Rept.  on  Contraa  NAS7-100.    9  Apr  62,  Sip.  8  refs. 
Technical  rept.  no.  32-250. 

Presented  at  the  Electric  Propulsion  Conference  trf  the 
American  Rocket  Society,  Berkeley,  California, 
March  14-16,   1962. 


NASA  N63- 10765       $7.60 

Jet  Propulsion  Lab. ,  Calif.  Inst  of  Tech. ,  Pasadena. 
PUBLICATIONS  OF  THE  JET  PROPULSION  LABORA- 
TORY.   JULY  1961  THROUGH  JUNE  1962.  by  S.  L. 
Kresser  and  R.  J.  Sippel.    Rept.  on  Contract  NAS7-100. 
15  Oct  62,  77p.  287  refs.  Bibliography  no.  39-3. 


NASA  N63- 10972   $2.60 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
THE  ELECTRON -BOMBARDMENT  ION  ROCKET,  by 
Harold  R.  Kaufman.   Oct  62,  22p.   14  refs.  Paper  E- 1862, 


NASA  N63- 10881    $1.00 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
AN  ELECTRON -BOMBARDMENT  ION  ROCKET  OPER- 
ATED WITH  ALTERNATING-CURRENT  SUPPUES,  by 
Paul  D.  Reader  and  Robert  C.  Finke.    Dec  62,  34p. 
3  refs.  Technical  note  D-1457. 


NASA  N63- 10971    $1.60 

Lewis  Research  Center,  National  AeiDnautics  and 
Space  Administration,  Cleveland,  Ohio. 
NASA  RESEARCH  ON  RESISTANCE  HEATED  HY- 
DROGEN JETS,  by  John  R.  Jack.  Oct  62.   19p.  5  refs. 
Paper  E-1895. 

NASA  N63- 10735      $2.25 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 
SPACE -CHARGE -FLOW  THEORY  AND  ELECTRODE 
DESIGN  FOR  ELECTROSTATIC  ROCKET  ENGINES, 
by  David  L.   Lockwood  and  Vladimir  Hamza.    Dec  62, 
lOOp.    24  refs.  Technical  note  D-1461. 


S-25 


LA- 2707       $1.75 
Los  Alamos  Scientific  Lab. ,   N.  Mex. 


MATERIALS 


NASA  N6.M  1308       $2.60  | 

jet  Propulsion  Lab.,   Calif,    ln^t.   trf  Tech.,  Pasadena. 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


S-24 


lOOp.    24  refs.  Technical  note  D-1461. 


S-25 


LA- 2707       $1.75 

Lx>s  AUmcw  Scientific  Lab. ,   N.   Mex. 
FAST  REACTOR   ROCKET  ENGINES-   CRITICALITY. 
by  Ralph  S.  Cooper.    Repc.  or  Contract  W- 7405 -eng- ^. 
May  62,  70p.    18  refs. 


NASA  N62-12123      $160 

Marquardt  Corp  ,  Van  Nuys,  Calif. 
PYROLYTIC  GRAPHITE   ROCKET  THRL-S7    CHAMBhR 
INVESTIGATION  PROJECT.  C.  D    Coulben     Mimthlv 
letter  progress  repc.  ,  8  Dec  61-7  Jan  62,  or  Contract 
NAS7-54.    18  Jan  62,   20p     Marquardt  rept     no 
PR-264-7 


ORNL-1227      $14.00 

Oak  Ridge  National  Lab.  ,  Tenn. 
AIRCRAFT  NUCLEAR  PROFL'LSION  PROJECT,   ^-d.   by 
W.  B.  Coarell.  Quarterly  progress  rept.   for  ptTMd 
ending  10  Mar  52,   Contract  W-7405 -eng-26.   7  .\Uy  S2. 
declassified  9  Apr  62.   196p. 


ORNL-I294    $13.00 

Oak  Ridge  National  Lab. ,  Tenn. 
AIRCRAFT  NUCLEAR  PROPULSION  PROJECT,  ed.   b\ 
W.  B.  CottrelL  Quarterly  progress  rept.  for  period 
ending  10  June  52,  on  Contract  W  7405-eng-26.   S  .\ug  S2, 
decUssified  25  June  62.    I77p. 


ORNL-2l06(Pt8.    1-5)       $18.00 

Oak  Ridge  National  Lab. ,  Tenn. 
AIRCRAFT  NUCLEAR  PROPI'LSION  PROJECT. 
Quarterly  progress  rept.   for  period  ending  10  June  V>, 
on  Contract  W-7405-eng-26.    4  Sep  S^,   j^x  lassifuJ 
11  Jan  62.   294p.  69  refs. 


Machine  Parts  and  Mechanisms 


NASA  N63- 11680       $1.00 

Lewis  Research  Center,    National  .\t■^onautlc^1  and 

Space  Administration,  Cleveland,   Ohio. 
METHOD  FOR  DESIGN  OF  PUMP  IMPELLERS  L'SINC, 
A  HIGH-SPEED  DIGITAL  COMPUTER,   by  Norbt  rr  U. 
Stockman  and  John  L.   Kramer.  Jan  63,   36p.    9  rtf.s. 
Technical  note  D-1562. 


UVA-269-62U      $1.60 


.f 


Research  Labs,  for  the  Engineering  Sciencts,   ( 

Virginia,  Charlottesville, 
SPRING   AND  DAMPING  COEFFICIENTS  IN   BEARING 
ASSEMBUES  HAVING  ONE   AND  TWO  FLUID  FILM.S. 
by  R.   L.  Tomlin  and  H.   M.   Parker.   Rept.  on  Contract 
AT(40- 1)1779  Oct  62,    lip.    2  refs.    Rept.   on  EF   4422 
269-62U. 


MATERIALS 


NAS\    N62-12S(N    Sid,  Ul 

Jet  Propulsion  Lab.,  C^lif.   Inst,   of  Tech.  ,  Pasadena, 
BEHAVIOR    Of'    M.\TERIAl^S   IN   SPAC:E  ENV1RON- 
.V1ENTS,   bv  L.   n.  Jaffe  and  ].   B,    Rittenhouse,    Rept.   on 
Contract  NAS'v-6.     1  Nov  M,    124p,   3:50  refs.   Technical 
rept.   no.   32-150, 

NASA  N62-12:'44       $2.  (SO 

Jet  lYopulsion  1^1     ,   Clalif     In->t.    ot    I't-ch    .    P.isadcna. 
EVAK)RAT1()N   EFFECTS   ON   MATERIA  1>S   IN 
SPAC:E,   bv  Leonard  I).   Jaffe  aixl  John  B.   Rittenhouse 
Rept     on  C:ontraa  NAS\*-^      30  CXn  61,    2lp     77  refs 
Technical  rept.   no.    i2    IM. 


PB  1^2  44^       Si .^0 

Ndvdl  AvioRK  ^  [■ai.ilitv,    l^Jlanap<lll^,    Ind. 
HMBEI^DINC^,    Rl-ISINS   fOK    ISl.    IN    L1.KC:TR{)- 
MK(:HAN1C:aI    CXjM.-'ONI-MS    AI     rKMPERAITRHS 
OV'HR   2inf\\    b\  c;iiItord  ().    Brown.    Progress  i  ept. 
no.    i.    jan  ^o^,    1  4i.    Mater  lal^  i  ept.    no.    Si .  AD- 2[K)()M9. 

DESCKIPIORS'   'Hea'  ie-,i-,tan!  plastK  ■-,    •hjiibedding 
substaix  L"-,    •f-.po.xv  reMP^,    Anf!\  di  kIis.     Iheirnal 
expansK)n,     I  ests. 

The  evaluation  ot  high  heat  distortion  casting  resins  was 
continued.    F- orniulatums  were  prepared  using  various"    , 
^ tXTibinations  ot  anhvd:  ides,    including  methyl-nadic 
anhydride,    hexahvdr  o-phthalic  anh\dride,   and  others,  in 
^t)n]uncnon  with  pvi  omf'llitic  dianhydride.    \  test  pro- 
ved ure  wa.s  devi.sed  to  veifnpar!.-  the  heat   resistance  of 
these  t>;rrii  ..lation.s  wtiKh  emploved  the  apparatus  nor- 
mallv   used  'o  deter  iTiine  the  vi)eflieient  of  thermal  ex- 
panMiin.     I'he  ASTM  Meat  Distortion   Temperature 
apparatus  wa.-~  nuxlified  toi    higher    temperature 
ope- r  at  ion. 


Ceramics  and  Refractories 


lS-459       $0   7S 

.Ames  L^b    ,    Iowa  State  T     of  .Science  and  Tech 
l.ARGE    BRIDGMAN    TTPE    L-NIT   FOR    PREPARING 
I.\RGE    AND  SMALL   DIAMETER    SINGLE   CRYSTALS, 

hv  Robert  H.  Slonaker,  Jr.  .  Morton  Smutz.  and  Edwin 
M  Olsor,  Rept  .  or;  c:.>ntract  W  ■74()S-eng-^2  July  62, 
iSp,    4  refs 


BMI-1579       SI    U) 

Eiattelle  Memorial  Inst..   Ci'lumbus,   Ohio 
IMPROVED  TECTHNIQUES  FOR   DISPERSING  COATED 
FUEL   PARTICIiS   IN   c:ERAMIC:   BCX:)IES,   by  Allison 
K.  Smallev,   M     C-lifford  Bnx;kwav.   and  Winston  H. 
Duckworth      Rept     in  C^mtract  W7405-eng-92. 
22  Mav  ^2,    V4p    ^  refs 


S   26 


NASA  N6.M1308       $2.60 


I 


Jet  Propulsion  Lab.,   Calif.    Inst,   of  Tech.,  Pasadena. 
THERMAL   EXPANSION  IN  AIR   OF   CERAMIC  OX- 
IDES TO  2200"C,   by  T.   H.   Nielsen  andM.  H.  Leipold. 
30  Oct  62,    Mip.   9  refs.    Technical  rept.   no.  32-297. 


NASA    N6^- 11)^^6       $0.75 


I 


Lan^iey  Research  Center,    Nanoiial  .Aeronautics  and 
Sjvice  Administration,   Langlev  Station,    Va. 
DETERIORATION  OF  CLALCTA -STABILIZED  ZIR- 
C"ONT\,   by  John  D.   Buckley.   Master's  thesi.s.   Dec  62, 
2.H"'.   6  refs.   Tecluucai  note  D-1595. 


PB  162  36^       Si.  60 

New  Jer.sey  Ceramic  Research  .Station,    Rutgers  U.  , 

New  Brunswick. 
LIMITATIONS  AND  POSSIBILITIES  OF  CRYSTAL 
SYNTHESIS  BY   THE   FLAME   FUSION   PROCESS,   by 
W.    H.    B«iuer  and  I.   Gordon.     Final  rept.   on  Contract 
N':onr-4S4   lask  2,    1  Aug  .SI,    1 2p,    3  refs.    ATI- 181   LSI, 

DE.SC:RIPrORS;  "Single  crvstals,    Synthesis,    'Silicates, 
Tourmaline,    Mullite,    *Oystal  growth.    Flames, 
Melting,   Crvstals,   C3rowth. 


PB    162  423       $3.60 

Research  and  Advanced  Development  Div.,   Avco  Corp., 

Wilmington,  Mass 
niE   REACTION  OF   GI^ASSES,    PYROLYTIC  GRAPH- 
ITE,  ANi:)  SELECTED  REFRACTORIES  WITH  SODIUM 
VAPOR   AT  ELEVATED  TEMPERATURES,  by  Michael 
E     Ihnat .    Rept.  on  Research  on  Plasma  Propulsion, 
Contract  AF  49(6:i8)659     Apr  60,   reprinted  June  62,   38p. 
Technical  memo    RAD-TM-60-44;  ARPA  Order 
no    6-5H.  AFOSR  TN-60'871,  NASA  N62-13989. 

DESCRIPTORS;    •Glass,   •Grafihite,   'Refractory  mate- 
rials,  B<iron  comjxxjnds,   Nitrides,   Aluminum  com- 
pi>unds,   Beryllium  compounds,  Magnesium  compounds, 
Oxides,   'Profjellants,  Alkali  metals,   'Sodium,  Vapors, 
High  temperature  research. 

The  materials  Vycor,  Pyrex,   boron  nitride,   aluminum 
oxide  (Morganite),   beryllium  oxide,   magnesium  oxide 
{99  percent  dense),   aluminum  oxide  (fully  dense)  and 
pyrolytic  graphite  were  exposed  to  sodium  vapor  at  a 
measured  temperature  of  940OC  (17250F)  for  a  period  of 
fifte-en  minutes.    The  complete  loss  of  the  Vycor  sample, 
structural  disintegration  of  pyrolytic  graphite,   reaaion 
of  P\'rex,  and  diffusion  of  sodium  into  the  less  dense 
ceramics  was  observed.    A  corrosive  reaction  of  type 
.k)4  stainless  was  observed  where  it  was  in  contact  with 
the  Vycor  sample.    The  test  shows  the  need  for  dense 
ceramics  where  sodium  vapors  are  to  be  in  contact  with 
alkali  metal  propulsion  system  components.    (Author) 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


AD- 284  399  repriced  $1.  25 

Bureau  of  Mines,  Pittsburgh,  Pa, 
REVIEW  OF  FIRE  AND  EXPLOSION  HAZARDS  OF 
FLIGHT  VEHICLE  COMBUSTIBLES,  by  Cieorge  S. 
Scott,  Henry  E.  Perlee  and  others.    Rept.  for  Apr  61- 
Apr  62,  on  Flight  Vehicle  Hazard  Protection,  Contract 
AF  33(616)60-8.    Oct  62,   50p.   13  refs.    Technical 
Documentary  rept,  no,   ASD-TR-61-278,  supplement  1, 

DESCRIPTORS:  'Liquid  rocket  propellants.   'Jet 
engine  fuels.  Ignition,  Combustion,  Oxygen,  Air, 
Flame  arrestors,  Nitrogen  compounds,  Tetrodes, 
Temperature,   Vapor  pressure,  Detonation,  Hazards 

The  prevention  of  fires  and  explosions  involving  the 
combustibles  and  oxidants  likely  to  be  found  in  flight 
vehicles  requires  a  knowledge  of  the  flammability  and 
related  characteristics  of  these  materials.    This  re- 
port,  the  second  in  a  series,  presents  the  phases  of 
the  general  problem  where  information  was  lacking  or 
insufficient.    These  include:  Ignition  energy  require- 
ments and  limits  of  flammability  of  selected  com- 
bustibles in  oxidants  other  than  air;  effect  of  blending 
of  fuels  on  the  s[>ontaneous  ignition  temperature;  effect 
of  temperature  on  the  limits  of  flammability  and 
minimum  oxygen  requirements  for  flame  propagation 
of  selected  combustibles;  behavior  of  layered  vapor  and 
liquid- vapor  mixtures  in  various  oxidizing  atmospheres; 
behavior  of  flame  arrestors  in  static  and  in  laminar  and 
turbulent  flowing  mixtures,  (See  also  AD- 262  989) 


NASA  N62-11485       $1.6"6 

Jet  Propulsion  Lab.  ,  Calif.  Inst,  of  Tech.  ,  Pasadena. 
EFFECTS  OF  IONIZING  RADIATION  ON  SOLID 
ROCKET  MOTOR  COMPONENTS,    by  Richard  E. 
Ciardner.     Rept.  on  Contract  NAS7-100,  21  Dec  61, 
I6p.  5  refs.    Technical  rept.  no.  32-234. 


NASA  N62-11488       $1.  10 

Jet  Propulsion  Lab.  ,  Calif.  Inst,  of  Tech.  ,  Pasadena. 
STRAIN  MEASUREMENTS  ON  A   PRESSURIZED 
SOLID  PROPELLANT  GRAIN,    by  A.  San  Miguel. 
Rept.  on  Contract  NAS7- 100.     15  Mar  62,   8p.   10  refs. 
Technical  rept.   no.  32-182. 

Leather  and  Textiles 


AD-287  911    repriced   $1.50 

C^iarter master  Research  and  Engineering  Command, 

Natick,  Mass. 
PROCEEDINGS  OF  THE  TEXTILE  AND  CLOTHING 
SEMINAR.  Sep  62,  52p.  35  refs.  Textile  Series  rept, 
no.   121. 


S-27 


DBSCRIPTORS:  TextllBS,  Conferences,  Textile 
Industry,  Scientific  research.  Supplies,  •Synthetic 
filwrfl.   •Fire  resiataot  textiles.   'Metallic  textiles. 


NASA  N62- 11495       $1    10 


Jet  Propulsion  l^b.  .   Calif     Inst     of  Tech    ,   Pasadena. 


NDA    2014-162    $1,  10 


UCRL -10313      $3.60 


DflSCRIPTORS:  "Textiles,  Conferences,  Textile 
Industry,  Scientific  research.  Supplies,  •Synthetic 
fibers,  •Fire  resiscaot  textiles,   •Metallic  textiles, 
•Procectivc  clothing.  Exposure  suits.  Flight  clothing. 
Gasproof  ckxhing,  •Body  armor,  •Clothing. 

This  report  of  a  seminar  held  at  the  Quartermaster 
Research  and  Engineering  Center  on  17-18  May  1^62 
includes  papers  by  representatives  of  the  Air  Force, 
Army  and  NsTy  on  applications  d  textiles  and  clothing 
for  space,  for  nuclear  and  limited  warfare,  and  for 
surface  ships  and  submarines.    Problems  faced  by  the 
mlUcary  dBpsrcmencs  in  these  areas  and  approaciies  to 
the  solution  of  difficult  technical  problems  are  discussed 
Presencadoos  by  menAers  of  a  panel  from  the  textile 
iwkiscry  co>«er  the  Interrelaticnahip  of  industrial  and 
military  roaearch  and  the  role  of  industry  In  making  its 
resources  available  to  the  military  In  our  present 
ecooomy.   (Author) 


PB  162  439      (4.60 

Southern  Research  Inat.,  Birniin^am,  Ala 
DETERIORATION  OF  FBROUS  MATERIALS  BY 
ULTRAVIOLET  UGHT,  by  Charles  V    Stephenson, 
Williams.  Wilcox  and  otiiers     Annual  repc    no    2, 
15  Dec  60-15  Dec  61,  on  Fibrous  Materials  for  De- 
celeratcrs  and  Strxjctures.  Contract  AF  33<616)7701. 
Dec6l,  46p.   15ref8.    Research  rept    6228- 1246X1 
ASD  Technical  rept.  61-730 

DESCRIPTORS:  •Textiles.  Deterioration.   •Ultraviolet 
radiation.  Nylon.  •Synthetic  fibers,  Materials, 
Radiation  effects.  Glass  textiles,  Silicon  compounds. 
Oxides,  Halocarbon  plastics,  Dacron.  Polyethylene 
pUstica 

Textile  and  filnrous  materials  were  irradiated  in  oxygen, 
nitrogen,  and  vacua  of  5  x  10'^  mm  and  1  x  lO'^m 
Deterioratioa  of  all  hydrogen-containing  polymers  is 
faster  when  Irradiated  in  oxygen  than  when  irradiated  in 
nitrogen  or  in  a  vacuum     Unlike  the  other  polymers 
studied,  the  experimental  polymer  HT-1  deteriorates 
more  rapidly  when  Irradiated  with  369  mji  ultraviolet 
than  when  irradiated  with  244  m^or  314 mu  ultraviolet. 
Fiberglas  and  fused  silica  are  unaffected  by  ultraviolet 
(Aichor) 


MATHEMATICS 

AD-279  197      $1    10 

Electronics  Research  Lab.  ,  U.  ct  Caiifornu, 

Berkeley . 
A  GEOMETRIC  INTERPRETATION  OF  THE   PSEL'DO 
INVERSE  OF  A  MATRIX,  by  C.   A     Desoer.    Rept     on 
National  Science  Foundation  Grant  G-12142.    28  Dec  61, 
lOp.  8  refs.    Series  no.  60,  Issue  no    426. 

DESCRIPTORS:   •Matrix  algebra.  Algebra,  Equations, 
•Projective  geometry.  Transformations  (Mathematics), 
Real  variables.  Complex  variables 


NASA  N62- 11495      SI    10 

Jet  Propulsion  l^b.  .   Calif     Inst     of  Tech    .   Pasadena. 
REGl'LJ^RITY   AND  POSITIONAL  GAMES,   by 
A     W     Hales  and  R.   I.  Jewett.    Rept.   on  Ccxitract 
NAS7-100.    il  Jan  62,   7p.   5  refs     Technical  rept. 
no.    ?2-ri4. 


K.\PL-M-MCR-2       $1.6<) 

Knolls  Atomic  P(.)wer  l.ab.  ,   Schenectady,   N.   Y. 
BERRY,    LINEAR   .SEML'LTANEOL'S  EQL'ATION 
SOLUTION  PROGRAM,  by  Wary  C.   Ray.   Rept.  on 
Contract  W-31- lU9-eng-52.    17  Sep  62,    I6p. 


ICAPL-M-WBJ-1       $2.60 

Knolls  Atomic  Power  l>ab.  ,    Schenectady,    N.  Y. 
EN'TH2,    A   PROGRAM  TO  FIT  FLfNCTTONS  OF  ONE 
VARIABLE.   byW.B.   Jordan.    Rept.   on  Contract 
W-3l-109-eng-52.    18  Sep  62.    26p. 


K.\PL-M-EPS   2       $1.60 

Knolls  Atomic  PowtT  Lab.,    Schenectady,    N.    Y. 
ON  THE   NLfMERICAL   SOLLrnON  OF  CERTAIN 
COLTLED  PARTIAL   DIFFERENTIAL   EC^L'ATIONS,   by 
E.    P.    Shelly.     Rfp(.   on  Contract  W- 31  - 109  eng-.52. 
6  Sep  62,    i6p.    10  rtfs. 


KAPL-M-EC   26       %2M) 
Knolls  .\tomic  Power  I^ab.  ,   Schenectady,   N.   Y. 

SRS     s<;:r.\m  rod  dri\'h  mechanism  program, 

bv  D.    I-   Bnggs  anci  J.    R.    Schmid.    Rept.    on  Con- 
tract W-  M    l(J9-cng  52.    1  CX:t  62,   21p.    2  refs. 


NASA   N63- 11620    $0.50 

Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,  Langley  Station,  W». 
A   METHOD  FOR  COMRTINC  THE   EFFECT  OF   AN 
ADDITIONAL  OBSERVATION  ON  A   PREVTaJS   LEAST- 
S<^rARES   ESTIMATE,   by  Patrick  A.   Gainer.   Jan  63, 
17p.   6  refs.  Technical  note  D-1599. 


l^\-272<)    $1.75 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
NL'MERICAL   SOlXmONS  AND  APPLICATIONS  OF 
THE  FOLD  INTEGRAL,   by  H.  J.   Longley.    Rept.  on 
Contract  W- 7405 -eng- 36.    July  62,   73p.    II  refs. 


LAMS -2747    $0.50 

Los  Alamos  Scientific  Lab.,   N.   Mex. 
A  CODE   FOR   REIX'CINC   MAN\' -CROUP  CROSS 
SECTIONS  TO  FEW  GROUPS,  Ralph  S.  Cooper     Rept. 
on  Contract  W -7405-eng-36.     11  Sep  59,    I3p. 


NDA    2014-162    $1.  10 


Nuclear  I\?velopment  Corp.  of  America,  White  Plains, 

MATHEMATICAL  FUNCTIONS   RELATED  TO  DOP- 
PLER  COEFFIClE.VrS,   by  J.  Certaine  and  C.   Klahr 

20  Feb  57,    Hp. 


OKNl,- I'M- i^4       S^.tx) 


O-ik  Ridgc  National  Lab.  ,    Tenn. 
CKinCAL  PA  LH  Sc:HEDULING  BY    THE   LINEAR 
PROGRAMMING  M.iTHOD,    bv  Roves  Salmon.    Rept.   on 
extract  W740=-eng-26.    30  Aug  62.    72p.    3  refs. 


N  A.S A  Nh  2    1  h  >  2.S       S  <.  60 


Rias,   Baltimore,   Md. 
PERIODIC   MOTIONS  IN   B.\NACH   SPACE   AND  APPLI- 
CATIONS   ro   FUNCTIONAL- DIFFERENTIAL   EQUA- 
TIONS,  by  C.   Stephen  Jones.     Rept.  on 
Contracts  NASr   103.   DA  36 -0.34 -OR  D- 351  4,   and 
Al    49(6  38)  y<2.     1 1962]  37p.    12  refs. 


Compufing  Devices 


S-28 


PR   162  601       $6.60 


IBM  Federal  Systems  Div.,  Owego,   N.   Y. 
S-^'NTHESIS  AND  PREPARATION  OF   REPRODL'CIBLE 
FERROMAGN-ETIC  MATERLALS  WITH   OPTIMLT^I 
(TIARACTERISTICS  FOR   Ml'LTlAPERTURES  MAG- 
.NETIC   DEVICES.    Final  rejx     on  Contract 
AF  ,3.3(6(X))31315      IVc  59.   65p     20  refs.    WADC-TR- 
59-649.  AD- 231    124 

DESCRIPTORS:   'Ferromagnetic  materials.   Ferrites. 
•Ferrite  cores,   •Memory  devices,  Thin  films, 
♦Digital  computers.   Synthesis.  Magnetic  properties. 
Nickel  alloys,   Iron  alloys,   'Magnetic  materials, 
C'omputers 

Ferrite  materials:   A  wide  variety  of  ferrite  composi- 
tions are  available  t(->  circuit  design  personnel.    Those 
discussed  were  prepared  to  provide  a  varietv  of  mate- 
rials for  core  logic  circuit  evaluation.    Preliminary 
characterization  was  performed  to  determine  trends  in 
various  compositions.    Vacuum -depositcxl  magnetic 
materials:   Investigation  of  gas  ab.sorption  on  thin  mag- 
netic films  of  the  nickel-iron  type  produced  valuable 
data.     Lhe  large  amount  of  hydrogen  collected  from  the 
bell  jar  Juring  evaporatitms  indicates  that  high-tem- 
[x-rature  metal  vapors  crack  the  backstreaming  diffu- 
sion pump  oil.   CO  and  CO2  are  formed  but  not  collected 
in  the  present  system  because  they  are  trapped  either 
by  the  Meissner  trap  or  bv  the  evaporated  film.    The 
gas  ab.sortvd  in  the  films  was  calculated  to  be  as  high  as 
one  gas  molecule  per  10  metal  atoms  deposited.    The 
amount  of  gas  ab.sorbed,   the  H2  to  CO  ratio,  and  the  film 
surface  texture  were  shown  to  be  related  to  the  substrate 
tem^vrature     The  dependence  of  gas  absorption  on  sur- 
face texture  was  not  determined     (Author) 


UCRL -10313      $3.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley 
CURRENT  PERFORMANCE  OF  THE  ALVAREZ- 
GROUP  DATA  PROCESSING  SYSTEM,  by  Arthur  H 
Rosenfeld.  Rept.  on  Contract  W-7405-ene-48 
28  June  62,   33p.   13  refs. 


UCRL-10278      $1.10 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
AN  ELECTRONIC  ANALOG  SYSTEM  FOR  KINE- 
MATICAL  ANALYSIS  OF  INTERACnON  VERTICES, 
by  Joseph  J.  Murray.   Rept.  on  Contract  W-7405-eng-48, 
6  June  62,  6p, 


AD-285  393  repriced  $2.75 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
ARABIC  NUMERAL  TIME  ACCUMULATOR  FOR 
SOMTER  PLAYBACK  SYSTEM  MOD  2,  by  George  J 
Moss,  Jr.  25  July  62.   I35p.  6  refs.    Rept. 
no.  NOLTR  62-31. 

DESCRIPTORS:  'Computers,  'Digital  recording  sys- 
tems, 'Circuits,  Numerical  methods  and  procedures. 
Matrix  algebra.  Equations,  Sequences,  Electronic 
circuits.  Memory  devices,  Counting  methods,  Design. 

The  SC^vfFER  Arabic  Numeral  Time  Accumulator 
(SANTA)  is  an  electronic  counter  scaled  in  time  units, 
with  a  capacity  erf  twenty  days.    Input  may  be  in  the  form 
of  pulses  representing  either  one  minute  or  one  second 
intervals.    On  receipt  of  an  actuating  signal,  SANTA 
generates  coded  electrical  signals  suitable  for  printing 
of  Its  contents  in  Arabic  numeral  format  with  a  digital 
recorder  with  a  single  row  at  electric  scili.    The  logical 
design,  circuit  design,  and  output  voltage  waveforms  of 
SANTA  are  discussed.   (Author) 

TID- 12557      $1.60 

Oak  Ridge  Gaseous  Diffusion  Plant,   Tenn. 
OPERATING  EXPERIENCE  WITH  A  SOLID  STATE 
DATA  LOGGER,  by  O.  J.  Baker  and  H.   F.   Dunlap. 
Rept.  on  Contract  [W7405-eng-26.  ]  27  Apr  61.   19p. 

MECHANICS 

NASA   N62-11494       $3.60 

Jet  Propulsion  Lab.  ,  Calif.  Inst,  of  Tech.  ,  Pasadena 
ANALYSIS  OF   A  CIRCULAR,    CYLINDRICAL  SHELL 
LOADED  AS  A  SIMPLE  CANTILEVER,    by  H.   E. 
Williams.     Rept.  on  Contract  NASw -6.     1  Sep  61.  36p. 
Technical  rept.   no.   32-64. 

NASA  N62- 12249       $2.60 

» 

Jet  Propulsion  Lab.,   Calif.   Inst,   erf  Tech.,  Pasadena. 
DYNAMIC  TESTING  OF  PRESSURE  TRANSDUCERS- - 
A  PROGRESS  REPORT,  by  Jon  Inskeep.    Rept.  on 
Contract  NASw-6.  6  Dec  61,   2lp.    12  refs.  Technical 
rept.  no.  32-268. 


S-29 


NASA  N62- 12956    $2.60 


^^  — ii«       ¥-...«*       i-«^  T^A^I-i  Pac3arV>n.:3 


NASA    N62- 10655    $5.60 


k  4i  /-  Ki  rro  r\     I  T 


K  rhnr 


NASA   N6  2    13. 


$1.60 


Jet  l^opulsion  I^b.  ,   Calif.    Inst,   of  Tech.  .    Pasadena. 
AS   ALTOM.MIC   TEMPERATURE-CONTROL  SYSTEM 


NASA  N62-10815       $1.10 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech. ,  Pasadena. 
LAMINAR  BOUNDARY  LAYER  DIFFUSION  IN  LIQUIDS 
..r.T-ii     >    \Tkoikai  c    rMiTtri  TCIVHTV     hu  Du/pn  T     Hanna. 


NASA  N62- 12956    $2.60 

Jet  Propolaion  Lab. ,  Calif-  Inst,  of  Tech. ,  Pasadena. 
EXPBRIMBKTAL  STTUDV  OF  A  COMPRESSIBLE 
VISCOUS  VORTEX,  by  James  M.  Kendall.  Jr.   Rept. 
on  Contract  NAS7-100.   5  June  62,  22p.   26  refs.  Techni 
cal  rept,  on  32-290. 


NASA  N62- 12527      $2.60 

Jet  Propulaion  Lab.,  Calif    Inst    erf  Tech   ,  Pasadena 
INVESTIGATION  OF   A   PULSE  TORQUE D  SY^EM.   bv 
A     R    Johnston  and  S.  Szirnwy.    Rept    on  Contract 
NASw-6      19  Apr  61,   25p    8  refs     Technical  rept . 
no.  32-136. 


NASA   N62    12108       W.60 

Jet  Propulsion  Lab.  ,   Calif.   Inst,   of  Tech.     Pasadena 
STRESS  DISTRIBUTION   ABOirr   A  SLOWLY   GROWING 
CRACK  DETERMINED  BY   THE  PHOTOEI^STIC 
COATING  METHOD,    by  William  Gerbench      Rept     on 
Contract  NAS7-10a     4  Apr  62.    28p.    14  refs      Tev  h 
meal  rept.   no.   32   208. 


TlD-16723      $1.60 

Knolls  Atomic  Power  Lab..   Schenectady,   N.   V. 
THE  CLAMPED  PLATE   ANALOGY   FOR   THERMO- 
ELASTICITY,   by  Arthur  L.   Ross.   [I'^ST].    17p. 
10  refs. 

NASA  N63- 10804    W.OO 

Lai^ey  Research  Center,   National  Aeronautics   and 
Space  Administration,   Langley  Station,    Va. 
COLLECTED  PAPERS  ON   INSTABILITY  OF   SHFL  L 
STRUCTURES-  1962.     Dec  62.   "S:'p.     >^-  rtfs.    I-ch 
nical  note  D-1510. 


NASA  N63- 10987      $0.75 

Vtessachusetts  Inst,   of  Tech.  ,   (."ambndge. 
ON  SCJ^LlNC  LAWS   FOR    MATKRIAI     DANinNC.    bv 
Stephen  H.   Crandail.   Dec  62,    25p.    ^  rei.s.    NAS.\   Ic.  h 
meal  note  D-1467. 


TID- 16947       $2.60 

Mechanical  Technology  Inc.  ,    L>atham,    N.    Y. 
VISCOUS  SHEAR  COMPRESSOR,   by  E.   B-    Arwas  and 
B.  Stembchi.    Rept.  on  Contract  Ncnr  J73O(0U).   Sep  62, 
26p.    Mn-62TR21. 


NASA  N63- 10644      $2.60 

• 

Mellon  Inst,  of  Industrial  Research.   Pittsburgh.    Pi. 
AN  INSTRUMENT  FOR   MEASURING    TOR-SIONAL 
CREEP  AND  RECOVERY,   by  IXjnald  J.    Plaz.  k.     Ktpt. 
on  Grant  N8G-147-61.   (1962)  25p.   S  rrts. 

Presented  at  the  33rd  Annual  Meeting  i>f  the  .s<*.i-  '\     t 
Rheology.   Johns  Hopkins  I'.  ,   (X.'.    2^.    1^2. 


NASA   N62- 10655    $5.60 

Michigan  U. ,  Ann  Arbor, 
FRE(.^ENCIBS  AND  MODES  OF    VIBRATION  OF 
BUCKLED  C1RCI'I^\R   PL.\TES,  by  E.   F.   Masur  and 
B.    Herzog.    Final  rept,  on  Contract  NAw-655'^. 
2^  [X-'c  61,    5"p.    2^  rrfs.   l  )RA  pro|.   (i2h,^S-l-F. 


AD   2"H  2^^  r-  pi  k-.  d  Sn.  ^- 

Naval  Ordnance  Lab.  ,♦  White  tXik.    Md. 
L'PPEH    .\SD   l.OWFK    BOl'NDS   1  C)H    IHF    .\PSIDAL 

.\.NGi.F  IN  mi-   niFOKV  oi    nil-  spherr:ai. 

PINIX'LLA^    In  J.    R.  I>ii/    md  I  .    V .    Meualt.    Jan^  ^2, 
2- p.    1"  !■  t-.    K.pt.    ;i.i.    NOl    I  K  ^2    ='='.  NASA  N^2    1  W^T. 

DF.SCKlFI'OKS    •Khvihni,    *  M<.  .  ti.inu -.,    Sphti'-,    ^>^lu'- 
>)t   levoluti-ti,     I"he..iv,    M.'Mxii,    !>itt-  rcn-Kil  L-<iU.itu)n, 
IntciiratKjn. 

A  -,impk   nnrh.Kj  is  dt-veloped.  toi  obtaining!  upper   and 
lower  bounds  t  .t   the  apsidal  Jii>ile  which  (vcurs  in  the 
'heor\    )t  rhe  sph-  ik.iI  pendulum.      ITiis  methc>d  is  ein 
ployed  u>  f^i'.:    .1    juiclt  derr.-iM.'n  >  it  the  well  -  IcnovvTi  lower 
and  upper  bounds  .)t  Puiseux  -itid  H.ilptien  (r-,  sfx-cii'velv) 
tor   :h>-    apsidal    iivl-  .      I'h^    -.imt    method  also  viekls 
readilv  'he  extension  ot  Puiseux  s  lower  bound  dis 
covered  bv  W.    Kvihn.     An   id^ant-ige  of  'he  present 
iTiethod  Is  'he  sunphtK  at  ion  which  .irises  from  eliminat 
\n^  the  need  tor  contuji   iiitekjt  ation.      The  sharpness  ot 
the  bounds  is  .list)  demonstraiL  d.     (.-Suthor) 


Aerodynamics  and  Pneumatics 


NA.sA  N^  ^  I'lHlKi       So.  ~s 

Ames  R,  search  C'ent.  r,    Nition.il  Aeronautics  And 
sr-vK'     \Jministranon,    Mofte't  1  uld,   (  aid. 
UXAl     PHlS.Sl'Kl-    DlSlHlBrnoN    ON    A    Bl  I'N  I 
Dl.l    lA    'AINC,    lOH     \N(;i-Fs   Ol      Ml  ACK    IP    lO 
i-o   !^]     \\\C\\    NTMRl   Ks    Ut      ^.  4    \ND    4.".    Sn 
.Mar  .m  Kus.ov.     D-.^J.    ^^p.      ^'    '■-■     [•.hnuilnote 

[)-  lss4. 


NASA  .N^^  iiDV      ^1.  "b 

Astral  Resear.*.  r.'rp.  ,    S.inr,T  B.irhar.i,    C"al;f. 
A    OONTRIBI'IION    1(  >    IHF    niFORV   OF  FOLDING 
DEFORNUnONS   IN   l-.XPANDABl.F-.    STRI  C  R  RFS 
Wim   A    PARTICn.AR    APPIICATION    TO  TOROIDAL 
SHFLL.S,    bv  H.    ! '.    S^h -er.  h    iiid.  O.    M.    Sc-hindler.  Rept 
,in  (.:ontract  NASr-s.    IVv  hi.     2^\    S  ref^.    NASA    IVch - 
nual  note  D    \M{). 


NASA  N^2-  l')^s  ^       SJ.fH) 

(.r.iduate  Aer   majfK  il  L.ib^.  ,    Calif.    Inst,    ot    !ech., 

Pasadena. 
A   1^  INCH    DlAMllbf.    "^ilK   K     IVHl-    [•  I  )K    slTDll-S 
IN    KAKlFll  D  CAS   DVN\.MK\    bv  M.    'vV.    Liepmann, 
Anatol  K  .shko    ind.    .rn,  :s,    1  sX■^  i ,    2^-^^.     ret.s. 


NASA   N6  2    [.">. 


$l.^() 


I 


S    W-i 


Jet  rio[Hilsioii  Lab.      Calif.    Inst,   of  Tech.  .    Pasadena. 
AN    ACrOMAHC    TF.MrFKATl'RF-CONTROL  SYSTEM 

[■\)\{  vvAri;R(:ooLi;D  strain  gage  wind  tcnnel 

HAl.ANCHS.     b\   IC    ].    Walkei.      Rept.    on  Contract 
\AS"    HKi      J"  Apt  ^2.    Up     1   icf.     TeehiiKal  lept. 
1,,     ^:  JJS. 


NASA    N^2-12^n^    $1.6() 

jet  ProfxiLsion  l.ab.  ,  Calif.   Inst,   of  Tech. .  Pasadena. 
^OI'ND   RADIATION   FROM  A   Tl'RBULENT  BOUNDARY 
l.A^ER,   bv  John  Uuifer.     Rept.   on  Contract  NASw -6. 
1  Nov  61,    Tp.    10  refs.  Technical  rept.   no.   32- IN. 


NAS.A  Nb^-  lii'-'b' 


$4.  t>«i 


Uin^lev  Research  Center,  National  Aeronautics  and 
S^■>ace  Administration,    langley  Station,   Va. 
\   CRinCAL    REVIEW   OF    EXPERIMENT  AND  IHE- 
ORV    FOR   FLCITER  OF   AERODM^AMlCALLY 
HEALED  PANELS,    by  Laurence  D.   Guy  and  Sidney  C. 
Dixon,    ext  02,    4~p.    1~  i  cts.  . 

p,.,   presentation  at  the  AFOSR  and  GE  Syniposiut:i  on 
Dvnamics  ot  .Manned  Lilting  Planetary  Eintrv, 
l»::ladeliT»i.a,    Ut  2^-  U,    \^2. 


NASA    Nb:^-Ur^4    Sl.tX' 


Uingley  Research  Center,   National  Aeronautics  and 
Space  Administration,    Langley  Station,   Va. 
Dl-SCRIPTION   AND  PRELIMINARY   CALIBRATION 
Ti:ST^  (^F   A   SNULL  ARC -HEAT  ED  IfVTERSONIC 
WIND  Tl'NNEL,   bv  William  B.   B(xuright,   Roger  B. 
Stewart,   and  John  E.   Grimaud.    Dec  62,   36p.    15  refs. 
'Le^.'mical  note  D    1  ^"". 


NASA    Nfv^    1  1M4       SO.  "^0 


NASA  N62-10815       $1.10 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech. ,  Pasadena. 
LAMINAR  BOUNDARY  LAYER  DIFFUSION  IN  LIQUIDS 
WITH  A  VARLVBLE  DIFFUSIVITY,  by  Owen  T.  Hanna. 
Rept.  on  Contract  NASw-6.     28  Dec  61,  7p.  2  refs. 
Technical  rept.  no.   32-204. 

NASA  N62-10813      $3.60 

let  Propulsion  Lab. ,  CaliL  Inst,  of  Tech.,  Pasadena. 
ON  THE  DYNAMIC  CHARACTERISTICS  OF   FREE- 
LIQUID  JETS  AND  A  PARTIAL  CORRELATION  WITH 
ORIFICE  GEOMETRY,  by  Jack  H.  Rupe.    Rept.  on 
Contract  NAS7-100.     15  Jan  62,  34p.    37  refs.  Techni- 
cal rept.  no.  32-207. 


METALLURGY 


ATL-A-127      $2.50 

Advanced  Technology  Labs.,  Mountain  View,  Calif. 
THERMAL-STRESS-FATIGUE   BEHAVIOR  OF   ZIR- 
CONILIM  AND  ZIRCONIUM  ALLOYS,  by  K.  E.  Horton 
andR.  S.  Stewart.    Final  rept.  on  Contract 
AT(O4-3)-250.    31  Oct  61,   I34p.  9  refs. 


ANL-FGF-325       $1.60 

Argoiine  National  Lab. ,    111. 
FABRICATION  AND  PROPERTIES  OF  US  AND  TnS 
BODIES,  by  P.  D.   Shalek.   Rept.  on  Contract 
W31-109-eng-38.    12  June  62,    Up. 


ANL-FGF-360      $1.60 

Argonne  National  Lab. ,  111. 
ON  THE  USE   OF  A  MODIFIED  RADIAL  DISTRIBU- 
TION ANALYSIS  FOR  INDEXING  POWDER  PATTERNS. 
by  A     F    Berndt.    Rept.  on  Contract  W31-109-eng-38. 
29  June  62,   l2p.  8  refs. 


Laiiglev  Hesear.b,  Center,    National  Aeronautics  and 
-^■Aue   \di^u:Ms-nino-,,    Langlev  Station,    Va, 
\\   INMICiKM     l(XATUiN    RI-LATING  IHE   GEN- 
1  KM      HML    Di:PHNni;NT    LIFT   AND  IX)WWVASH 
DISTRIBriTONS  OF   FINTTF   WINGS  IN  SlUSOMC 
I'LO'A.    I'v  lo-eph  .\.    Dnschler    Jan  63,    19p.    13  refs. 
Teclr.iu-al'  note  D-1521. 

N-\s.\  Nb2-  lOM'^       Sl.f^O 

K  .V,  m,,ant   A<.  r  onaut  leai  Labs.,    C.    of  Minnesota. 

Minni  apmli-. 
sIlDY   OI     KlAl     C-AS   hi  ['FCLS,    bv  Rudolph  Herman 
s^mi-.innual  status  report  no.    ^  on  Grant  NsG-83-60. 
Ill  Nov   M.    4Mi\      ^  refs. 

I 

Hydrodynamics,  Hydraulics,  end  Hydrostatics 

N  \sA  Nb  ^    lobes'       S2.  bii 

\   ■  Pi. .pulsion  Lab.  ,   Calif.    Inst,   of  Tech. ,    Pasadena. 
AN    1  11  CLROM.-VGNiriC    I  LOWMLTKR    FOR    LOW 
CONM 'CrU'irN'    I  I.CIDS    in  NuIs  K.    Balling  and 
^■i.iiiu:'.  \'.    C.'iiiioi.     IC  pi .   .Ml  Contract  N.\S'"-llXL 
it)  .\ug  f^J,    ^-p.    W  ilIs.      Uchiucal  rtpt.   no.    32-329. 


BMI-X-UX)16      $1.10 

Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
DEVELOPMENT  OF   NIOBIUM-BASE  ALLOYS  FOR 
USE   IN  A  NUCLEAR  SUPERHEATER,   by  John  A. 
DeMastry  and  Arthur  A.  Bauer.    Quarterly  progress 
rept.   July-Sep  62,  on  Contract  W7405-eng-92. 
1  Oct  62,   8p. 

BNL-6248       Si.  10 

Brookhaven  National  Lab. ,  Upton,  N.   Y. 
THE  INFLUENCE  OF  RADIATION -PRODUCED  DE- 
FECTS ON  THE  PRECIPITATION  OF  CARBON  DMIROH 
by  F.   E.   Fujita  and  A.  C.  Damask.     Rept.  on  Contract 
1AT(30-2)GEN-16.    6  Sep  62,   4p. 

TID- 17006  K60 

Case  Inst,   of  Te-ch.   Cleveland,   Ohio 
TR.\NSFORMATION  CHARACTERISTICS  OF 
ZIRCONIUM- NIOBIL'M  ALLOYS,  by  D.   J.   Cometto  and 
R     F.   Hehemann.   Interim  technical  rept.   no.   2,  on 
CxMitract  AT(ll-l)-588.   31  July  59.   41p.    12  refs. 


S-31 


W   162   573    $1.60 


.._i^  I  ^w 


.'MS(   KiPitiRs     .Velding,    •Aluminum  alloys,   Mechanl- 
..il  pi   v^f^'e-.s,   'Arc  welding,   Arc  welds,    'Weldiug 


n  r-(  »f>*  T' 


Data  presentcxJ  show  that  5063  weldments  made  with 
zinc -containing  flUer  alloy  are  .susceptible  to  stress 

corrosion   iraelrimT  arwl   r^  rr<i  l..r. ..;  . ■ 


TID- 11153      $2.60 


S    i<) 


Cxmtract  AT(ll-l)-588.   Jl  July  5V.   4ip.    iz  rt-ib. 
S-31 


PS   162  573    %[.bO 

Cryogenic  Lab,,  Ohio  State  ['.    Rosearct)  FuunJatioti, 

Columbus. 
COEFFIQENT  OF  THERMAL   tiXPAVSION   (M     Soli  lis 
AT   LOW  TEMPERATURE.    III.    TUti  THBRVUL   HX- 
PA.NSION  OF   PURE   METALS,    WTff  THE-    nAT\   K  ^< 
ALUMINUM,    NICKEL,    TITAMl'M.     WD   /IKinMAI. 
by  H.  W.   Airman,  T.   Rubin,  and  fi.   L.  Johnston. 
Technical  rept.   no.    27  on  Ljc^uiJ  HyJrugun  as  an   \ir- 
craft  Fuel,  CoMract  W33-U3H-ac  - 14-^4.    10  teb  S4,  Wp 
3  refa.   Project  RF-264.   AD-26 '^^'O. 

OeSCRIPTORS:  Sollcta,  Metala,   •Aluminum,   •Nickel, 
•Titanium,   •Zirconium,   •Thermal  expansion.  Tables, 
Low  temperature  research. 

Thermal  expansion  coefficients  wepj  JctertniDoJ  in  the- 
interval  20"  to  300° K  for  the  4  pure  metals,  Al,   \i,    I  ; 
and  Zr.    Values  of  -^1    lo  were  JetermineJ  bv  intek;ri- 
tlon  of  the  anrxxxh  curves  of  a  vs  T'^K.    Tr»e  compute  J 
values  of  the  optic  constant,   D,   remained  constant  to 
within  0.  1  unit  for  a  given  alignment  of  the  apparatus. 
Temperature  intervals  were  accurate  to  within  U.  UT'C. 
(See  also  PB   160  778) 
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PROPERTIES  OF   BERYLLIUM    INIHRMLIAl  IK 
COMPOUNDS,    by  E.   A.   Aitken  and  J.   P.   Smith.    Kep'- 
on  Contract  AT( 40- 1)2847.    July  61.    iOp.   hiels. 
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Hanford  Atonnic  Products  Operation,   Richland,  Wash. 
CREEP  PROPERTIES  OF    7TRCAL0Y   FOR   DESIGN 
APPLICATION,  by  P.  J.   Pankaskie.    Rept.  on  Cone racr 
AT(45- 1)1350.    10  Oct  62,  28p.   ><  refs. 
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Hanford  Atomic  Products  Operation,    Richland,    Wish. 
SOME  OBSERVATIONS  ON    !  Hh   PR{  )PKR  I  II-..S   of      ;H[ 
DEFECT  PuC   PHASE,    by  J.   B.    Burnham.    Jr.    an.; 
T.   D.  Chikalla.    Rept.   onC:t)nrrd^t  A  1(4^- l)  i  IS). 
4  Oct  62.    20p.  6  refs. 

HW-64684       S9.60 

Hanford  Atomic  Products  Operation,    Richland,    Wi-,h. 
URANIUM  DIOXIDE   F,\BR1CA  TIUN,   bv  D.    A.    Hn-    ind 
R.   J.    Anicettl.     Rept.  on  Contract  Ar(4='    1)1  ISO. 
Dec  60,    U7p.     55  refs. 
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Kaiser  Aluminum  and  CTiemical  C'"rp     SpoLine,     .Va-- 
THE  DEVELOPMENT  OF   INTPROVLD   FILIF-K 
ALIOYS   FOR  INERT-GAS  TINGSTHN- AK( '    A!  l.D 
ING  HIGH  STRENGTH  ALLNflNTM   ALLOYS.    h\ 
M.   B    Kasen  and  A.    R.   Pfluger.   Phjserep(.    n      Jon 
Contract  DA  04-2CO-507-ORn- i.lL    12  May  tMi,    ■^(Jp. 
4  refs.   Intenin  project  rept.    no.    MS  PR  fi()-5(i: 
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DESrK!P:oK.S:    Welding.    'Aluminum  alloy-.    \U    Lin- 
eal p;   ■^^T':    s,   'Arc  welding.   Arc  welds.   •Weldiug 
rokl-.,    le-.;^,   Tensile  properties 

LV'velnpment  is  reponet.}    'f  fill.T   ill  i\^  for  inert -gas 
'.V-arc  welding  of  high  strengti;  .W  .ill    \  ■;  2('24-T4. 
7U75-T6.   an«.l  SOKVHM  i.    The  fiUe:    i!l.  >^  investij;.i;. J 
were:  (1)  an  alloy  system  of  parent  alloys,  (2)  Al-.Mg- 
Zn  or  Al-Zn-.Mg  systems,   and  (3)  AlZn-Mn  systems. 
The  mechanical  properties  of  the  heat -affected  zone 
which  developed  in  each  of  the  parent  alloys  were  de- 
termined.   Filler  alloys  were  evaluated  by  testr'^-   ill- 
weld -metal  tensile  specimens  from  welds  in  ea.  t,  [vuLiit 
alloy.     [•'iUl-'    ill  'v-  .>.ore  develoix-d  whu  1;  ^a\  ■-■  .ill    ■^rld 
metal  ■■■,i>:.c  -'  i      i^th  j  .itikiiiiw'  tt  ■  >r^i    ^2,  '  • ' '  "  '  4^,  i  «  lO 
!■>->;  t  ■:    J(i24    14    i,:^;    .  1 ,  n « i  •  .  ^_,  i  n    p-.  t  ^r  "'  '"">    [  t. 

I'H    I'^^:  41'        $L  N1 

k.i:-,er  Aluminum  and  c'!;o;>  .1.  i  .     ,    >,<'»>.i.k',    'Aa-,!;. 
:)i;VLLOPMFNT  OF   INtPROVFL   I- 11  l.l-K    AI  1  OYs 

FoK  iNLKi   (;\^  Mi'i  Al  -ARC  Ai:i  imm;  OF"  nic;n 

VI  RlA'Crni    Al  LMIWM   Al  LOYs.    In  M.    B     Kasni  and 
A.    H     Pt'L.g(.-r      Rvi-^e  rept.    no     4  •  <•^  ( 'onr  ract  D.A  (4- 
2tl  )-=>•)"   ORD-  i  O     h(K'N,    44^     ^  rof-.    Iiireriir, 
project  rept.   no.   \!.s  i'K  ^^  -;g    AI)-24^  ~^4 

niuSCKIPTOR.s     WeLl.nw',    *  Mar^ii:i  :ni  all  av,    Mechani- 
cal p:   >(KTties,    *Ar.    ^tlJirn;,    Ar^    .void-.,    ".VL-lJinc 
r'H.;.-,,     lo-^ts,    Ter.'-ik-  pr ' '(KT'ie-^ 

Du-^  r'jj-X'r'  .'.r^.  rit-H.-  •(.<_■  Je\  i-l  ip!-;r:r     'f  i::;pro\cJ 
al:.:';i:;  .1;;  filioi   all  -v--  f^'i'  i<'i:u:v  '';o  hul;    -.tren^th. 


.1'    ■  r  .-a'aMi.-  al..!- 


all  .\  -  \^\  -.'io  i:ior'  -ca^ 


metal    ar^  (.Ml(i)  welding  pii».e^.->      A  :ofal  ol  :;ine  o.\ 
periinenral  filler  al!  ■>  .  o[:i[><  p,-,i:i,  .i'.>  ^eiL-  .:;■.  e.->liga;ed. 
^e\e;;  ^ 't  rhe>t_-  all'V^  ^  1  i:','ai:i<.xi  cia^nesi  .I'i,    /.i:w   aixl 
;:.anv:aiX'se  a-.  :he  piH:uiry  alloyiiig  v  on-ituuent>.    One  of 
'he  filler  alloys  v muaine'd  ::iereU   /.iiu    and  r'..Uigane-<L' 
a--  'he  major  alliyiii^  elei'.U'n! --.    j.i\<l  the  leiiiainii;^  allo\ 
^onraintxl  -j-^'  i'M^:ie-^r.:-i  a:\l  ;->a:icanese  a-^  ;!;e  n;a;.ir 
consT'ient-.     In  NtlL  Aei  Jinent  >  1:1  ^1  "Hi   Ml  H  allo\ 
pLi'e  all  ' 'f  'h^e  ■.■xp<.-Mr-ien:al  filler  ^ .  imp- ■-I'l":;^  pr^- 
Ju.L-v!  >;enerall>  lugher  transver~.e  ten-.ile  pr'H">er'K-> 
than  are    >htainee!  with  the  conventio-ul  filler  all  ■>  ^  ^5(i. 
Ili,:her  r  ran,-^ ■.'!.•  r-.e  ti^nsile  -.t  ix'iig'l.,--  al'I\'  obtained  m. 
nii.Liple  [vi->-  AeiJi  'k;  of  o.  4  T^    1:1.  (.    ir  'la.  ker  plate 
'ha:'  .:•.  'he  -.in^'le  ;vi^>  AeLling  . 't  H.  2"^' '   hk  h  'huk  S(.ih;L 
m  M  plate      'AelJiiu-n:--  o!  .mik  - .    Mitaininv;  liile!   alloys 
:;■  S(iK<  bx-ad  plate  were  foi;nd  i'    tv  --u,-,.  ept  ible  :■'  ital - 
'/anu   and  .-^tre^-  .  or ; '  "-!■ '1k      ILi -.  dl^^aJ'.  ai;ta^e  wa^  11.  >l 
encountered!  wi'!'  /;  \     free  AlMc    Mt"  '-Vix-  filler  com- 
p<'-.riM".,     (A  .t!i.  r)  (s,t-  al-o  [1(    !'<2  4l-) 


re    1^2  41'^       ;.   '>t 

Kaiser    AL.inin...r:  aaiA  i   Ixt- k  .il  ('tip.    Si^'ik.ii'e,     .'.  a  ,h. 
I:F'I-Li 'I    Ol'    [■1;  1   1:K    Al   1  o'l    Li'MPo^I  iloN   oN    llli: 
STKH.SS   OORRosIi  IN    KlsIsLVNi    1     0(-    >(l^^-lill^    1  IC, 
WFLOMP-Vis,    :\    1.    I.    ^    ■  .-u  : ->.  ,;.    I'la  ^o  r- 'p'.    .:>•.     ^ 
oiM'ontrai'   :  )  \  1 14    Jt  I  '    '^1 '."    (iK:i    \  '-.  \      22h:e'>ti,     >f^\\ 
I    r  of .    Interif,  pro|txt   rept.    no.    .Ms  PR  Ui-N): 
\  1  )-  2  <^   1  f^s . 

;)i-..S(  RIPh  iRs     •Alutrunun.  alloys,    'Ai.  weld.-.,    'Lor- 
rosi  •  ,    str^^-e-,   *Zinc  nloys,   Magnesium  alloys, 
Welding  nxl».   Mechanical  propenies,  Tungstc:^    Man- 
ganese alloys.  Chromium  alloys,  Titanium  alloy.-. 


Data  presented  show  that  5063  weldments  n«de  with 
zinc -containing  flUer  alloy  are  susceptible  to  stress 
corrosion  cracking  and  to  galvanic  corrosion  in  the  weld 
Stress  corrosion  susceptibility  increases  with  an  in- 
crease in  the  zinc  or  combined  zinc  plus  magnesium 
content  pre.sent  in  the  filler  alloy  composition.    Data  also 
show  that  5083  weldments  made  with  a  zinc -free  filler 
alloy  are  n»)t  susceptible  to  stress  corrosion  or  to  gal- 
vatiic  corrosion  and  possess  strengths  equivalent  to  that 
of  5()8^  weldments  made  with  zinc -containing  filler 
alloys    (Author)  (See  also  PB   162  414) 
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MFASl'REMENT  OF   THERMAL  DIFFUSIVITY  'iN 
SMALL  SPECIMENS,    by  A.   E.   Powers.     Rept.  on  Con- 
tract (WJl  -  lW-eng-52.  ]  [20  Aug  62],    17p.  • 
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Contract  [W7405-aig-36]  25p.    LADC-4381 
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C.  G.  Hoffman.  Rept.  on  Contract  [W7405-enc-361  12d 
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MANL'FACTURING  ZIRCALOY  RHOMBIC  RODS, 
by  R.   A.   Hamherger  and  a   Dobies.   Rqx.  on 
Cxmtract  W-31-109-eng-52.    I  Oct  62,  9p. 
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Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va. 
VARIABLE   AMPLITUDE   FATIGUE   TESTS  WITH 
PARTICL'LAR    ATTENTION  TO  THE   EFFECTS  OF 
HIGH   AND  LOW   LOADS,   by  Eugene  C.   Naumann. 
IX-c  62,    25p.    12  refs.   Technical  note  D- 1522. 
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Livermore. 
niL  i:)IFFUSION  OF  COBALT  IN  PURE  ALPHA   IRON, 
by  RKlurd  J.   B«irg  and  [>avid  Y.    F.   Lai.    Rept.   on  Cx3n- 

tract  W:'4(»5-eng-48.   [19M)Hp.    6  refs. 
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Lawrence  Radiation  Lab.,   U.  of  California,  Berkeley 
YIFLDING   AND  PLASTIC   FLOW  OF   POLYCRYSTAL- 
LINF   NIOBIUM,    by  Lenon  Ivan  Van  Torne.     Master's 
thesis.     Rept.   on  Contract  W-7405-eng-48.     Aug  62,  68p. 
'2"  refs. 
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Lewis  Research  Center,    National  Aeronautics  and 

Space  Administration,   Cleveland,   Ohio 
PRLLIMINARY   INVESTIGATION  OF   EFFECT  OF 
HVDROGEN  ON  .STRE.SS  RUPTURE   AND  FATiaiF 
PROPER  riLS  OF   .\N   IRON-,    A  NICKEL-,   AND  A 
rORALr-BASE   ALLOY,   by  Stanley  J.    Klima,   Alfred]. 
Nachtigall,   and  Charles  A.    Hoffman.     De^c  62,    ,36p. 
16  lets.    Technical  note  D- 1458. 
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Massachusetts  Inst,  of  Tech. ,  Cambridge. 
OXIDE  REFRACTORINESS  IN  DISPERSION  STRENGTH- 
ENED  COPPER  AND  NICKEL  ALLOyI  by  "^^^^^^ 
Pawel  Predecki  and  Nicholas  J.  Grant.    Rept.  on 
Grant  N8G-117-61.     1962,  2lp.    7  refs. 
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ULTRASONIC  ENERGY  APPLIED  TO  ALUMINUM 
EXTRUSION  Cl^DDING  OF  TUBES,  by  J.  Byron  Jones. 

^"(m^'^JS^^^^Z'  ^"^«her8.   Rept.  on  Contract 
AT(07-2)1 .   Nov  59,  declassified  16  Nov  62     48d 
4  refs.  ^' 
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,Kn?^!t25^  Technology  Labs.,  Mountain  View,  Calif 
INVEOTGATION  OF  THERMAL-STRESS-FaViGUE 
BEHAVIOR  OF  STAINLESS  CTEELS.  b^K.  E.  Honon 
Quarterly  technical  progress  rept.  Jan -Mar  62. ^T 
Contract  AT(04- 3)250.    6p.  EURAEC-336. 
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.v^*!^^*^"^  Technology  Labs. ,  Mountain  View,  Calif. 
INVESTIGATION  OF  THERMAL -STRESS -FATIGUE 
BEHAVIOR  OF  STAINLESS  STEELS,  by  K.  E.  Horton. 
Quarterly  technical  progress  rept.  Apr -June  62,  on 
Contract  AT(04-3)250.     13p.     2  refs.  EURAEC-335. 
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ON  THE  NATURE  OF  DISPERSED  PARTICLE  ^' 

STRENGTHENING  AT  LOW  TEMPERATURES,  by  Jack 

fj^^nc'^'"'^^"-   Masters  thesis.    Rept.  on  Contract 
W7405-eng-48.   Aug  62,  34p. 
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Shi ro  Mori,  and  R.   E.   Loess.    Rc-pt.   untAjntraLt 
W3l-lOQ-eng-38.    23  Ai«  62.    J4).   6iets. 
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CORROSION  SPECIMENS  IN  STAINLESS  S^rELI, 
LOOPS,  by  W.   Kermit  Anderson  anJ  Craig  CTieng, 
Rept   on  Contract  W-31-109-eng-52.    11  Sep  62,   4lp. 
7  ref  3. 
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(W31-l09-eng-52).     6  July  Si,   dtcUssifRd   5  J^n<^   '^''■ 
5p. 
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A.   N.   Morgan,   K.  W.  R.   Johnson,   and  J.    A.    It  arv.  Rt  pt 
on  Contract  W-7405-eng-36.    S  Sep  62.    I  ^p.   ^  r^ts. 
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EFFECT  OF  PRIOR  CREEP  ON  THE   REVERSED 
STRESS  FATIGUE  PROPERTIES  OF  TEMPERATl'RE 
RESISTANT  ALLOYS,  by  Franz  H.   Vitovec  and 
Benjannin  J.  Lazan.   Rept.  for  Jan  54 -June  55,   on  Ma 
terlais  Analysis  and  Evaluation  Techniques,   Cx)ntract 
AT  33(616)2803.  Sep  55,   33p.    13  refs.   WAIX:  Technical 
note  55-460;  AD-88  762. 

DESCRIPTORS:   'Heat  resistant  alloys,    Fatigue  (Me- 
chanics) Stresses,    •Creep,    Rupture,    L>eformatu)n, 
Mechanical  properties,  Microstructure 

The  purpose  of  this  work  was  to  invts  tigate  the  effect 
of  prior  creep  on  the  fotigue  properties  of  the  tempera- 
ture resistant  alloys,   N-155,   S-816,   and  Stellite  21.    In 
order  to  separate  the  effects  c^f  stress,   time,   and  tern 
perature  variables,   four  different  types  of  tests  havt.- 
been  performed:  conventional  axial  reversed  stres^. 
fatigue  tests,  creep  tests,   Prot  tests  with  speci- 
n>ens  aged  unstressed  for  various  times,  and  Prot  tests 
with  specimens  which  were  subjected  to  various 
amounts  of  creep  prestrain.    Increasing  amounts  of 
prior  creep  caused  first  a  slight  increase  and  then  a 
rapid  decrease  <rf  the  Prot  fatigue  strength  of  N-155  and 
S-816.    For  Stellite  21,  the  Prot  failure  stress  de 
creased  continuously  with  increasing  prestrain  due  to 
aging  effects  during  the  creep  prestrain.    The  criterion 
found  to  most  accurately  predict  fatigue  damage  was  rhe 
percent  creep  rather  than  the  state  of  creep.  (Author) 
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General  Electric  Co   ,  Cincinnati,   Ohio. 
HAND  CALCl'LATION  OF   NEUTRON  FLUX,   by 
J.  T     Fence,    R.    R.    Liguori,   and  Andrew  Ix)wery 
Rept     (XI  Contract.s  AT(I  1-1)171  and  AF  33(600)38062 
July  61,   declassified  1  Nov  62.     i5p.   6  refs. 


HW  SA-2633      $1,N) 


Hanford  Atomic  Products  Operation,   Richland,   Wash 
PFZRO.XYACETATE  SEPARATION  OF   CERIUM (IV) 
FROM  TRIVALENT   RARE   EARTHS  IN  PUREX 
PROCESS  SOLLTIONS,   by  L.   F.   Lust  and  H.   H.   Van 
Tuyl,    Rept.  on  Contract  AT(45- 1)  1350.   26  Mar  62,    17p. 


KAPL-M-EJB-l       $6.60 


Knolls  Atomic  Power  Lab.,    Schenectady,    N.    Y. 
ETC4A  -  A  ONE   DIMENSIONAL  MONOENERGETIC 
TRANSPORT  PROGRAM,   by  E.J.   Brooks,  Jr.    Rept.   on 

Contract  W-31  -  109-eng-52.    ^  Aug  62,   68p.   2  refs. 


KAPL-M-BM-2       S6.  W 


Knolls  Atomic  Power  l.ab.  ,   Schenectady,    N.   Y 
A  SCHEMF   FOR    FHF   RAPID  GENERATION  OF 
NUCLEAR   FEW -GROUP  CROSS-SECTIONS   AND 
DIFFUSION   PARAMHFERS,   bv  Barnett  Miller.   Rept. 
on  Contract  W-3l- lO^-eng-S2.  Oct  62,   63p.   9  refs. 


KAPL-M-CHR-6       $7.60 


Knolls  Atomic  Power  Lab.,   Schenectady,   N.   Y 
STOCHASTIC   MODELS  FOR   HETEROGENEOUS 
MATERIALS      I.   (LARGE   SCALE   INHOMOGENEmES 
.\ND  NEUTRON   TR  ANSMIS.SION),   by  Charles  H. 
Randall.     Rept.  on  Contract  W- 31  -  l6q-eng-S2.     Aue  62 
76p.     18  refs.  ' 


riD- 17024       $3.60 


l.abt)ratories  for  Applied  Sciences,   U.  of  Chicago  III 
RADIOISCTFOPFiS   RESEARC:H,    DFIVELOPMENT     AND 
RELATED  ACTIVITIES.    Quarterly  progress  rept. 
1"^  June- 16  .Sep  6  2.   on  Contract  AT(11-1)-~12.  Oct  62 
i3p.    41  refs.    [.AS-SR-161-S1. 


UCRL-10217      $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley 
CALCULATION  OF  REGGE  TRAJECTORIES  BY  USING 
DISPERSION  RELATIONS,  by  Philip  G.  Burke  and 
Cecil  Tate.    Rept.  on  Contract  W-7405-eng-48. 
24  May  62,    Up.     5  refs. 


UCRL-6253      $2.60 

Lawrence  Radiation  Lab. ,  U.  of  California,   Livermore 
MOLECULAR   FLOW  CONDUCTANCE,  by  L.   L. 
Levenson,  N,  Milleron,  and  D.  H.  Davis.     Rept.  on 
Contract  W-7405-eng-48.     15  Aug  61,   25p.     15  refs. 


UCRL-6998      $1.25 

Lawrence  Radiation  Lab.,  U.  of  California,  Livermore 
RADIOCHEMICAL  MEASUREMENTS,  by  M.   Lindner, 
K.    V.   Marsh  and  others.     Rept.  on  Contract  W-7405-' 
eng-48.     12  July  62,  53p.    50  refs.     Project  YO-YO 


UCRL- 10216.      $2.60 

Lawrence  Radiation  Lab. ,   U.  of  California,  Berkeley. 
REGGE  TRAJECTORIES  FOR    YUKAWA  POTENTIALS, 
by  Akbar  Ahmadzadeh,  Phihp  G.  Burke,  and  Cecil  Tate. 
Rept.  on  Contract  W-7405-eng- 48.     24  May  62,   25p. 
7  refs. 


UCRL-9036(Rev.)      $21.00 

Lawrence  Radiation  Lab. ,   U.  of  California,  Berkeley 
A  REVIEW  OF  NUCLEAR   FISSION.   PART  L   FISSION* 
PHENOMENA  AT  LOW  ENERGY,   by  Earl  K.  Hyde. 
Rept.  on  Contract  W-7405-eng-48.     Apr  62,   359p. 
414  refs. 


LAMS-2713      $1.00 

Los  Alamos  Scientific  Lab. ,  N    Mex 
A  DESCRIPTION  OF  A  TIME  DEPENDENT  RADIATION 
HYDRODYNAMICS  TRANSPORT  CODE  AND  SCME 
NUMERICAL  RESULTS,  by  W.  J.  Byatt.    Rept    on  Con- 
tract W-7405-eng-36.     46p.    5  refs. 


LAMS-2764    $1.60 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
A   MONJTE  CARLO  CALCULATION  OF  THE  NEUTRON 
DETECTION  EFFICIENCY   OF  A  HYDROGEN  BUBBLE 
CHAMBER,  by  J.  K.  Wooten  and  H.  C.  Bryant.   Rept.  on 
Contract  W7405-eng-36.    Sep  62,  20p.   1  ref. 
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MSUCP-11       $12.00 


ORNL-TM   380      $2  60 


BNL-6233      $1.60 
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MSUCP-ll      $12.00 

Michigan  State  U. ,   Bast  Lansing. 
EFFECTS  OP  FIELD  lMPERFECn0^4S  ON  RADIAI. 
STABILITY.  byM.   M.  Gortton  and  W.   S    Hudec 
Maater's  thesis.   Rept.  or  Contract  Anil-l)-S"Z 
hJov  61,    168p.   23  refs. 


NASA  N62- 10552       $8.60 

Michigan  U. ,   Ann  Arbor. 
NEUTRON  ACOUSTODYNAMICS,   bv  S.    Yip,   R.   [). 
Oabom,  and  C.   Kikuchi.     Rept.  on  Grant  NsG  liS  61. 
(1962]  87p.     13  refs. 


TID-12161       $2.60 

Mound  l..ab. ,  Mlamiaburg,  Ohio. 
THE  SOLUBILITY  OF  PLUTONIUM  SALTS  IN  A(^'E-; 
OUS  SOLUTIONS  UP  TO  300°C,  by  B.  C.   Blanke. 
E.   N.  Bousquet,  and  R.  H.   Steinmever.     Rept.  on  Cxjn 
tract  AT(33-l)GEN-53.    May  62,   22p.     1  rtf. 


PB   162  443       $3.60 

Naval  Radiologica]  Defense  Lab.  ,   San  Franciaco, 

Cahf. 
RADIOLOGICAL  DEFENSE  MEASL'RES  AS  A 
COUNTERMEASURE  SYSTEM,  by  W    E     Sinpt 
15  Feb  56,  3lp.   5  refs     Research  and  development 
technical  rept.  USNRDL-TR-74 

DESCRIPTORS:   •Radiological  warfare,  [^fenee  systems 
•Paaslvc  defence,  Countermeasures,  Shelters. 

The  importance  of  conaidering  radiological  defense 
meaaurea  as  an  interrelated  system  rather  than  as  a 
coLlectian  of  individual  measures  is  emphasized     In  Jis- 
cuaalng  the  radiological  defense  system,  the  defense 
problem  is  divided  into  three  time  phases:  emergency, 
operational  recovery  and  final  recovery.   The  objectives 
and  measures  of  effectiveness  m  each  phase  are  dis- 
cussed.  Countermeasures  are  classified  as  to  type     The 
concept  of  a  central  counter  measure  type  in  each  phase 
ia  introduced.   Central  countermeasures  are  selected 
and  their  interaaiona  are  discussed     It  is  concluded 
that  failure  to  recognize  the  interactions  between 
countermeasures  is  resulting  in  development  d  counter- 
measures  on  incompatible  grounds     (.Author) 

LADC-5367      $10.50 

New  Mexico  U. ,  Albuquerque. 
THE  TIME  REQUIRED  FOR  NLJCLEAR  HSSION,   bv 
WiniAm  E.  Scein.   Doctoral  thesis.   May  62,    1  36p. 
34  refs. 


ORNL-TM   380      $2  60 

(^k  Ridge  National  L^b    ,   Tenn. 
PREDICTION  OF   EFFHCTIVt   YIEU)S  OF   DELAYED 
.NEITRONS   LN   MSRE,   bv  P    N     Haubenreich. 
1  ?  rxn  62,   25p     10  re(H. 


ORNL-TM -IHH    $1.  10 

Oak   Ridge  National  L>ab.  ,   Tenn. 
SPECIFIC   A(TlVn"IE.S   OF    inCHl.Y    IRRAIXATED 
PLlTONll'M,  by  E.   D.   Arnold.    Rept.   on  Contract 
W^4<)S  eng   26  4  (Xrt  62.   "p. 


c:l{PNFL)  2l•^     $".  6(1 

Pegrani  .Nuclear  HivmlS   Ixibs.,    Colanibid  ['.  , 
New  York 
PR(K}RESS   REPORI,    JANIARY    MARCH  ls>62.    Rept. 
in  Contrai^t  A  [(«)    l)C,EN-"2.    24  Sep  62,    ~4p. 


ClKPNTl.)-2iy       $S.6<) 

Pegram  Nuclear  Phvsics  l^bs    ,   Columbia  ('    , 

New  York 
PROGRESS   REPORT,    APRll-JlNE    1962.    Rept     on 
Cixitract  AH  k)-l)  CEN-72     S()p. 


RRL-  W       SI.  10 

Radiation  Research  I>al),s,  ,   Niellon  Inst.,   Pittsburgh, 

Pa. 
E;VIDE.NCE   for    R.\1)ICAL   LS(J.MERIZAriON  IX'RCsIC 
RADIOLYSLS,    by  Richard  Holroyd.    Rept.   on 
eiontract  A  I  (i<)-l)2  Uo,    24  .\Liv  6<),   4p.   ^  refs. 
NY09158. 


NASA    N6  i-10^(,N       $  1 .  6() 

KiLHssclaer   Polytechnic.   Inst.  ,    Ireiy.    N.    V. 
OR  rUCJ    AND   PARArRini'M,    h\    l-:dwinW.    Albers, 
Paul  Hat  ttx  k,   .ind  i>rhc;  s.    Kept,   on  Cirant  N.sC- 1  ^^-61 . 
«)  Nov  6  2,    I'^p.    s  :er>. 


TID    16-2.S        S4.  60 

Wisconsin  L'. ,   Madi.son. 
INTFRFFRE.NC^E   PllENt^MENA   OF-    NELTR.\L    K 
MESONS,    by  R.    C.    .Sachs.     Rt-pt.   on  c;ontrac[ 

[AT(1  1     1)  yil    24   A,uv;  ^J,    4~p.      i  f-  r.  f-. 


Elementary  Particles 


ORNL-TM-399      $1.60 

riD   16S66       51.10 

Oak  Ridge  National  Lab. ,  Tenn. 
A   FAQUTY  OP  HIGH  THERMAL   NEUTRON  FLLX  Argonne  National  I  ah.  ,    111. 

IN  THE  ABSENCE  OF   FAST  NEUTRONS  AND  GAM.MA  MACNFTIC   .MOMF.NT  OF  TTIF  I  ANfRDA.  bvW.  K.  "nn. 

RAYS,   by  R.   van  der  Walt  and  A.  L.   Colomb.    Rept.   on  T.    Nov^v,   and  othti -..     Kipt.   on  t:oiitracr  [  A  1(1  !    l  )1S2]. 

Contract  W7405-eng- 26.   17  Oct  62,    14p.   "refs.  U)  Julv  62.   ^p.    l  t.t. 
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BNL-6233      $1.60 


Brookhaven  National  Lab.,    Upton,   N    Y 
HYPERON  PRODUCTION  BY  3.  25  BEV/C  ANTIPRO- 
TONS  IN  HYDROGEN,  by  C.  Baltay,  E.  C.  Fowler 
and  others.    July  62.    lip.    5  refs.   Prepared  m  coopera- 
tion with  Yale  U. 


TlD- 16691       $2.60 


KjioUs  Atomic  Power  Lab.,   Schenectady.   N    Y 
CALCULATION  OF  THE  INELASTIC  SCATTERING 
OF   NEUTRONS  FROM  POLYETHLYENE  AND  WATER 
by  D.  T.  Goldman  and  F.   D.  Federighi.    Rept.  on 
Contract  [W31-109-eng-52].   [1962].   26p.    15  refs. 


LCRL-9599       $1.60 


Lawrence  Radiation  Ui). .  u.  of  California,  Berkeley 
DOUBLE  MESON  PRODUCTION  IN  PROTON- DEU 
TERON  COLLISIONS,   n.  by  Norman  E.  Booti^ 
Alexander  Abashian,  and  Kenneth  M.  Crowe.   Rept.  on 
Contract  W-7405-eng-48.    Aug  61.    16p.     1  ref 


TID- 17246    $2.60 


Michigan  State  U. ,  East  Lansing. 
ACCELERATION  OF  PARTICLES  INTO  STABLE 
ORBITS  IN  AN  ISOCHRONOUS  THREE -SECTOR 

^^^V^^?^'  ^y  ^'  ^  ^'''*^"  ^"d  H.  G.  Blosser. 
May  62,   28p.    13  refs. 


TID-17283    $2.60 

Michigan  State  U. ,  East  Lansing. 
CENTRAL  ORBIT  PROGRAM  FOR   A   VARIABLE 
ENERGY   MULTIPARTICLE  CYCLOTRON,  BY 
M.   Reiser.    Mar  62,  20p.  9  refs. 


TID- 17248    $3.60 

Michigan  State  U. ,  East  Lansing. 
THE   ELECTRIC   GAP-CROSSING   RESO.NANCF  IN  A 
THREE-SECTOR   CYCLOTRON,   by  M.   M.   Gordon. 
Apr  62,   36p.    10  refs. 


\tURA-648       $2.50 


Midwestern  Universities  Research  Association 
.Madison,   Wis. 

TABLES  OF  RELATIVISTIC  AND  MAGNETIC  PARAM 
ETERS.  by  M.  E.  Ellis.  Rept.  on  Contract  AT(1 1-1)38- 
3  Aug  62.    134p.  ' 
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ANL-6602      $3.50 

Argonne  National  Lab. ,   111. 
BEAM  TRANSPORT.   A  SELECTED.    ANNOTATED 
BIBLIOGRAPHY,   by  Robert  R.   Kepple.     Rept.  on  Con- 
tract W- 31 -109-eng- 38.     Aug62.   289p. 


TID- 17059      $2.60 

Argonne  National  Lab. ,  ILL 
ON  THE  RELATIVISTIC  SPIN  EQUATION  AND  THE 
DEPOLARIZATION  IN  A  SYNCHROTRON,  by  Tat  K. 
l^oe  and  Lee  C,  Teng.  Rept.  on  Contract  W  31-109-eniZ- 
38,  6  Mar  62,  28p.  AJsILAD-69. 


TID-16668      $1.10 

Brown  U,  Providence,   R.   I. 
A  PORTABLE  2  1/2 -INCH  FREON  BUBBLE  CHAMBER 
FOR  THE  INVESTIGATION  OF  PARTICLE  BEAM 
PROFILES,  byF.  Bulos,   R.   E.  Lanou.  Jr..  and  others. 
Rept.  on  Contract  AT(30-1)2262.  [15  May  62]  3p.   I  ref 
Prepared  in  cooperation  with  Massachusetts  Inst,  of 
Tech. ,   Cambridge. 


KAPL-M-FTG-1       $4.60 

ICnoUs  Atomic  Power  Lab. ,   Schenectady,   N    Y 

S^l^n^'"^^  °P  ™E  SCINTILLATOR  mOTOMULTI- 
PLIER  DETECTOR  UNDER  CONDmOlS  OF  a4ANr- 
ING  SCIhmLI^TION  RATE,  by  f!  "  SLlT  ^"^ 
Contract  W-3l-109-eng-52.    19  June  62,  50p.  lyTefs 

UCRL- 10374      $1.10 

rJlfr^^T"^  Radiation  Lab.,  U.  of  California,  Berkeley 
DIVERSIFIED  APPUCATIONS  OF  BASIC  Al^      ^' 
NSTRUMEhTTATlON.  by  WilUam  J.  Roach  and  Robert 
9       Ire?'  on  Contraa  W7405-eng-48.  July  62. 


UCRL-10280      $1.60 

Lawrence  Radiation  Lab. .   U.  of  California.  Berkeley 
ELECTRONIC  COUNTER   TECHNIQUES  AT  BERKELEY 
by  Clyde  Wiegand.    Rept.  on  Contract  W7405-en2-48 
■:>  June  62,   L5p.  7  refs. 


UCRL-69ll(Pt.  II)      $2.00 

Lawrence  Radiation  Lab.  ,  U.  of  California, 

Livermore. 
A  HELIUM -3  NEUTRON  SPECTROMETER  WITH 
EXTENDED  ENERGY  RANGE:  PART  II.   METHOD 
OF  ENERGY -RANGE  EXTENSION,  by  Wilbur  Knight 
Brown.   Thesis.    Rept.  on  Contraa  W-7405-enc-48 
May  62,  92p.   13  refs.  " 
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UCRL-10266      $1.10 


APAE-ll2(Vol.  I)      $3.00 


r*  .,!_ - 


NAA-SR -7.526       $2.60 


TID-I7271       $1.60 


j.iK^^^^i,  or./-!  u/il<~r»v  Ci-\        I  vnrhhiirff.    Va. 


UCRL-10266      $1.10 

Lawrence  Radiation  Lab. ,   U.   of  Califorrua,  Berkelev. 
A   MULTICHANNEL  COINaOENCE  SYSTEM,   by 
Robert  W.   Kenney.   Rapt,  on  Contract  W-7405-eng-48. 
28  May  62.  9p.   1  ref. 


TID- 17228      $1.10 

Michigan  State  U.  .  East  Lansing. 
CYCLOTRON  PROGRAMS  FOR   A   SMALL    COMPITEH 
byT.   I.  Arnene,  H.  C   Blosser,   and  others     Apr  62, 
8p,  9  ref 8. 


TID- 17230    $8.60 

Michigsn  State  U. ,  East  Lansing. 
RESONANT   EXTRACTION  FROM  THREE  SECTOR 
LOW-SPIRAL  CYCLOTRONS,    by  H.  G.  Blosser.  M.   M. 
Gordon,  and  T.  I.  Amette.    4  Apr  62,  61p.   r  refs. 


TID- 17247       $3.60 

Michigan  State  U. ,   East  Lansing. 
FIXED-POINT  ORBITS  IN  THE   VICINITY  OF  THE 
Nu  r  N/3,   N/4,   AND  N/2  RESONANCES,   by  M.   M. 
Gordon.    Mar  62,   40p,     11  refs. 


TID- 17065       $1.10 

Michigan  U.  Coll.  d  Literature,   Science  and 

the  Arts,  Ann  Arbor. 
THE  UNIVERSITY  OF  MICHIGAN  83  INCH  CYCLO 
TRON,  by  W.  C.  Parkinson  and  R.  S.  Tickle.  Progress 
rept.  on  Contract  AT(1 1-1)- 92L  Oct  62,   4p. 
03763- 9- P. 


PPAD-464  D         $2.60 

Princeton- Pennsylvania  Accelerator,  Princeton,  N.   l 
THE  FERRITE  BIASING  SYSTEM  FOR  THE  RADIO 
FREQUENCY  CAVTTIES  OF  THE  PRINCETON- 
PENNSYLVANIA  3  BEV  PROTON  SYNCHROTRON, 
by  Grahanne  H.   Rees.   Rept.   on  Contract  AT( 30-1)- 211' 
29  Aug  62,  30p.  2  refs. 


Nuclear  Engineering  and  Power 


APAE-ll2(Vol.    IV)    $L50 

A Ico  Products,  Inc.,  Schenectady,  N.  Y. 
20  MEGAWATT  HEAT   EXCHANGER  AND  STEAM 
GENERATOR  FOR  SODIUM  COOLED  REACTOR 
SYSTEM.    VOLUME  IV.    OPERATION  AND  MAINTE  - 
NANCE  PROCEDURES.    Rept.  on  Contract  AT(ll-l)666. 
15  May  62,  53p. 


APAE-I12(Vol.   I)       $3  (» 

Alec;  Produas,   Inc.,  Schenectady,   N.   Y 
30  MEGAWATT  HEAT  EXCHANGER  AND  STEAM 
GENERATOR   FOR   SODIUM  COOLED  REACTOR  SYS 
TEM.    VOLUME   I.    THERMAL,  ANID  MECHANICAL 
FINAL,   DESIGN      Rept     ^m  Guntract  AT( II    1)666. 
M  Jan  62,    [9'^p 


Ac:NP-MI4<rfv    ) 


to 


AUis-Chalmers  Mfg.    Co.,    Milwaukee,    Wis 
PRCJTOTYPE   RECIRCXU.ATION  PL'MP.   by  R.  A.  Haugen 
and  n    J     Nolan.    Rept.    on  Ck^ntraLt  A  T(l  1  - 1)-589. 
U  CXr  62,   7(Jp. 


AC: NT   62021     $6,  6(i 

AUis -Chalmers  Mfg.   Go.,   Milwaukee,   Wis, 
STEAM  SEPARATION  TECHNOLOGY,   Quarterly 
progress  rept.    15  June -30  Sep  62,  on  Contract  AT(  1 1  - 1) 
11H6.     10  Oct  62,  "C)p.   6  refs.    EL'RAEC-453. 


^U)-l682^       Si. 60 

Argonne  National  L.ab.  ,    HI. 
FIRE   AND  EXPLOSION   TESTS  OF-    PL.LTONIUM 
GLOVEBOXES.   bv  H.    V.    Rhudt-.     Repc.   on  Contract 
(wn    ICW-t-ng    «i.l    July  62,    lOp.  s  refs.  ANL   FGF    342A. 
IL' AG -66^9.  1 


TID-168(X)     S2. 60 

Argonne  National  Lab.  ,    111. 
MET.\LL1C   FUELS,    by  Frank  G.    FixjKc.     Rfpt.  on 
Contract  (Wil -UN   .-ng    i8]    I8july62.    2Sp. 
ANL   FGF    n. 


.\NL  6^19       Sl."'^' 

Argonne  Nanonal  Lab.  ,    111. 
RtAGTOB    [^FVHL.UPMENT   PRCX",R.\M.     Progress  rept. 
fur  Sep  62.    on  Contract  W    U    I'^fng    ^.     IS  Oct  62, 
69p.      ^  ^  rt-t^. 


NAA   SR   Memo-7497       $  1  .  6() 

Atomics  Internatimal,   Ganoga  Park,   Calif 
GARBON  TRANSPORT   FROM   RlPTl'RED  MODERATOR 
G-^N   INTO  SODIl'M,    K  H     G     Vaughan.    Rept     on 
Gontr aa  AT(11-1)C}EN -8.    25  June  62,    I2p    3  refs 


.■\toniK  s  Internarional,    I'^irii'va  Park,    G.aiif. 

DL'V f-:i.oPMi-:.vr  gf  phoumyfi-:  pk(xtuS.s  sys- 

iF.NLS    FOR   OMH,    bv  'A.    N.    BK-y.    J.    A.    Varxlcrlip, 

d.nd  R.    H.    sritT!-,     Krpf.    .  >:■.  G.hu  ra.  r  AT(1 1  - 1 )  GEN-S. 


NAA-SR-7S26      $2.60 


Atomics  International,   Ganoga  Park,  Calif. 
HNPF   DRY   AND  WET  GRITIGAL  CALCL'LATIONAL 
ME'nia:)S,   by  M     p.   Aronchick.    29  June  62,   23p. 
IS  refs 


NAA-SR-MenK>-6:'^>    $1.60 


\toinics  International,  Ganoga  Park,  Galif. 
A    MOIX'L.AK,    LOW-GOST,    SOI^KGM   HEATED  STEAM 
GliNl-:RATOR.     Rept,  on  Contract  AT(  1 1  -  1)GEN   8, 
21  (\:t  61,    ISp. 


NAA -SR   6^42 


$0. 


AroiiiK--  jiitL-i  national,    G.ani>v:a  Park.    Gallt. 

sti-:.\dy-s!  Ai'i-:  •n:,sTs  oi'  a  keagtor  safety 

DI-:VUT-:,    bv   r.    ll.    Spimger.    Rept.   on  Gc^ntract 
Ar(ll    n-Gl'N-s.    3(1  Sep  62,    .Up.    =■  refs. 


NAA    SK    .5^^3    $8.  WJ 

-\tomics  International,  Ganoga  Park,  Gabf. 
I  ECTiNIG.AL   DESCRIPTION  OF   A  SODIUM -COM- 
PONENT TEST   1NSTALLj\T10N.     Rept.  on  Contract 
A  1(1  I    DG.EN    •^.   4  Jan  61,    82p. 
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BabciKk  and  Wilcox  Go.  ,   l.vnchburg,   Va. 
ADVANCED  TEST    REACTOR        ATR.    Prehr^i^inary 
safety  analysis  rept,   on  Contract  AT(  10- 0  -  107S. 
Apr  62,   60^p.   Prepared  in  ct>operation  with  Ebasco 
Services,   Inc.,    Ne^v  York. 
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Ki!K,<^-k  and  Wilcox  Go.  ,    Lvn^hbuig,    Va. 
MK   GRIllGAL    i-XPERIMl-N  F.    FACILITY    DE- 
SGKIPIION    AND   INITIAL  GKIIIGAL  GONDiriONS.    bv 
A.    1  .    M.K  Kinney  and  I.   W.    I'o^ton.    July  62,    ^Sp. 
i  :.!>.     ArRGE-10;i 


TID-17271       $1.60 

Babcock  and  Wilcox  Co, ,  Lynchburg,  Va. 
ISOTHERMAL  TEMPERATURE  EFFECTS  IN  THE 
ADVANCED  TEST  REACTOR  CRITICAL  EXPERI- 
MENTS,  bv  A.  L.  MacKinney  and  J.  W.  Poston,  Rept. 
on  Contract  AT(10-1)1075,  Oct  62,    I6p. 


TID-17268      $3.60 

Babcock  and  Wilcox  Co. .  Lynchburg,   Va. 
MEASUREMENTS  ON   A  SYMMETRICAL  ATR  CORE 
WITH  NINE  A-l  LOOP  MOCKUPS.   by  R.  H.  Lewis. 
A.  L.  Mackinney,  and  J.  W.  Poston.  Aug  62,  41p.   1  ret 
ATRCE-101. 


BAW-1244       $9,10 

Babcock  and  Wilcox  Co, ,   Lynchburg,   Va. 
RESONANCE  ABSORPTION   IN   U^-^  METAL  AND 
OXIDE  RODS,  by  W.  G.  Pettus,  M.  N.  Baldwin,  and 
C    Samuel.    Final  rept.  on  Contract  AT( 30- 1)2578. 
Apr  62,    I03p,     32  refs,   EURAEC-396. 
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Babcock  and  Wilcox  Co.,   Lynchburg,   Va. 
STUDY  S-R-122,     ADVANCED  TEST  REACTOR. 
AXIAL  XENON   STABILITY,  by  S.   W.   Spetz,   Rept,  on 
Contract  AT(10- 1)1075.    Nov  62,   48 p.     7  refs. 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
A  STUDY  OF   ROTARY   SHAFT-SEALING  CONCEPTS 
FOR  PRESSESURIZED-WATER  REACTOR  APPLICA- 
TION,  by  C.  M.   Allen  and  John  W,  Kissel,   Quarterly 
progress  rept.   July-Sep  62.  on  Contract  W7405-eng-92. 
1  Oct  62,  6p.   3  refs. 
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Bettis  Atoimc  Power  Lab. ,   Pittsburgh,  Pa. 
BETTIS  TECHNICAL  REVIEW.   REACTOR  TECH- 
NOLOGY.   Rept.   on  Contract  AT(I1-1)-GEN-14. 
S<'P  62,   94p.   15  refs. 
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1!>    1^281        5^.60 


ivdx^H..^  and  Wilci'X  Gc.  ,    LvncliDuig,    V.i. 
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BetTis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
EFFECTS  OF  HIGH  BURNLT  ON  ZIRCALOY-CLAD, 
BL'LK  UO2,  PLATE  FUEL  ELEMENT  SAMPLES,  by 
K    G    [>iniel,   M.   L.  Bleiberg  and  others.   Rept,  on 
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THE  DEVELOPMENT  AND  TESTING  OF  HOMO- 
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28  Feb  6 U  on  Contract  AT  (30-1)- 2379.   Mar  61,  Je- 
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IRRADL\T10N  TESTING  OF  CERAMIC  FUELS,   bv 
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Combustion  Engineering,   Inc.,   Windsor,   Cx^nn. 
REACTOR  THEORY  DEVELOPMENT  PROGRAM   FOR 
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Combustion  Engineering,  Inc. ,  Windsor,  Conn. 
STRBAC,    A  BOILING  WATER   REACTOR  THERMAL 
AND  HYDRAUUC  CODE,  by  E.  P.  Hunger,  L.  C. 
Noderer,  and  F.   Rodante,    Rept.  on  Contract  AT(  10    1) - 
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Combustion  Engineering,  Inc.,  Windsor,  Conn. 
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AN   ANALYSIS  TO  DETERMINE  THE  PERCENTAGE 
OF  HELIUM  BYPASSING  THE  CORE  OJE   TO    HHE 
REFLECTOR  SEALING  SYSTEM   Dl'RlNG  NORMAL 
OPERATION  OF   HTGR.   by  F.   B.   Nimtz.   Rept.   on 
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r,A.MI)-154:       S<<    10 

Gt-nt-Tal  At(Tmic  I>iv    .   Ofnt-ral  Dynamics  ("orp    . 
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AT((>4-i)    18"^      4  Aii«  M),    HMp      Hj  r ..■(■..    MCX:R-KE-277. 
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RATORY   AIR    FLOW   AND   IX 'ST   TEST    PROGRAM, 
PARTS   1    AND  II,    bv  Walter  E- .    Vcnnemaa,    R.    L. 
Lawrence,   anJ  P.   T.    Kvan.    'Li'i'-"611   .leclassified 
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INVESTIGATION   OF    A    CoRRLGATED  SHELL   AS   AN 
Elv\STIC   SIPPORT   OF    A    BLNDIL    OF    RODS. 
APPENDIX    H:      CORRLGATED  SHALL   ANALYSIS   FOR 
A    HIGH-TEMPERATLRE-REAC'TOR    RADUL   SLPPURT 
SYSTEM    ,    bv  J.   H     Meier.    Declas.sified  I  Nov  62. 
Cp     2  refs 


APEX 


$1.  10 


General  Electric  C".  ,    Cincinnan,    OfiU'. 
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(kneral  Nuclear  E-^n^incering  Corp.  ,    Dunedin,    Fla. 
BOILING   NLCLEAR    SLPERHEA  TFR  (BONLS)  POWER 
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lL)4p. 
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ELintord  Atomic  PrixJucts  Operation,   Richland,    Wash. 
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PLICATION,  bv  C     I      Bovd     Rept.   on  Contract 
Ar(45-l)l  ^50.    (24  Julv  62]  Wy. 
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Hanford  Atomic  Pnxiucts  Operation,   Richland,   Wa.sh. 
RESEARCH!!   AND  DEVELOPMENT   PR(>3RAMS  EX- 
ECITED   FOR    TEiE   DIVISION   OF    REACTOR 
DEVELOFMEVT,   cxl.   bv  S    Goldsmith  and  P.   F 
.\--hbriHik      Quarter K   pi  ogie.-.s  rept     Jan-Mar  62,   on 
(.lontract  A  T(4S    1)    H'^^i.    Aug  62,    244p     3  refs. 
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histitutt  for  .Atonu  IK  rgi,    K  k  llcr  (Nors^av). 
NORA   PKOjTCr    [^HOC.Kl-SS   HE-;PORT,    DECEMBER  l^M 
ILNE-    1^^J.    K(pt.   on  Contract  A  I'(  id- 1)2760.     June  62, 
1  ^p. 
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Jackson  and  .Moi  (.land.    Inc.,    litiston,    Mass. 
Kl  ACT(.)K    E  ILL   MANAGEMENT  PROGRAM,    by 
J.  H.   CrowU\.     (^>uart<.rlv  rept.    .Apr-Junt  62,   on  Con - 
•lac:   AI(  i<i    1)    2S~-.     [l'J62l.     61p. 
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Jet  PropuNion  I. ah.  Calif.  Inst,  of  Tocn.  Pasadena. 
COME\*iRISO\  OF  FISSION  ELECTRIC  CELL  GEOM- 
FTKiE-:S,  hv  C.  I.  Heindl  Rept.  on  Contract  NASw-6. 
1  Sep  61      2^(^    1    ret.     Technual   t  ept .    no.    32-101. 
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Jet  PiopuNuin  Lab..   c:alif     Inst,    of  I'ech.,    Pasadena 
FISSION -FRAGMENT    ENERGY    LOSS  FROM   VORTEX 
TCBES,   by  Henry  J.   Stumpf.    Rept     on  Contraa 
NAS7-1(X).    l2Mar62,    I2p.  refs.    Technical  rept 
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NASA  N62-11500      $1.60 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena. 
A   PARAMETRIC  SURVEY  OF  CRITICALLY-LIMITED 
FAST  REACTORS  EMPLOYING  URANIUM  FLUORIDE 
FUELS,  by  L.  S.  Allen.. Rept.  on  Contract  NAS7- 100, 
15  Mar  62,   I2p    11  refs.   Technical  rept    no.  32-198. 


NASA   N62-12151       $1.60 

Jet  Propulsion  Lab..  Calif.   Inst,   of  Tech.  .   Pasadena 
VORTEX-TUBE   AND  REGENERATl VE-COOLING- 
TLBE   PARAMETERS   FOR  GASEOUS   FISSION   RE- 
ACTORS,   hv  Henry  J.  Stumpf.     Rept.  on  Contract 
NASw-6.     22  [an  62.    I6p.  3  refs.    Technical  rept. 
no.   32-201. 
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Johnston  WilUam  H. ,  Labs.,  Inc.,  Baltimore,  Md. 
BASIC  AND  APPLIED  RADIOTRACER  STUDIES. 
Annual  rept.  on  Contract  AT(30-l)-2748.  June  62, 
164p.  Q  refs. 


TlD-17240       $1.60 

Knolls  Atomic  Power  Lab. ,   Schenectady,   N.   Y. 
PRECISE  CRITICALITY'  DETERMINATIONS  IN  THE 
SOLID  HOMOGENEOUS  ASSEMBLY,   by  F.   Femer, 
S.   Weinstein,   and  others.   [9  Nov  62]  lip.   5  refs. 

TID-6135       $2.60 

Knolls  Atomic  Power  Lab. ,    Schenectadv,   N.   Y. 
RELIEF   AND  SAFETY   VALVE^   FOR   NUCLEAR 
SERVICE,  by  Bert  S.   Kosut.     Rept.  on  Contract  W 31- 

109-eng-52.  ]    26  Apr  60,    20p.   ^r.is. 
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Lawrence  Radiation  Lab.  ,  U.  of  California,  Berkeley. 
BEVATRON  INDUCTION  ELECTRCDES,  by  Fred  H.  G. 
Lothrop.    Rept    on  Contract  W-7405-eng-48. 
9  July  62,   18p.  3  refs. 
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Lawrence  Radiation  Lab. ,  U.  of  California,  Livermore. 
HOT  BOX  FUEL  ELEMENT  WEIGHTS:  2-Mil  FOILS. 
HOT  BOX  NOTE  NUMBER  29,  by  R.  G.  Flnke.   Rept.  on 
Contract  [W7405-eng-48.  ]  29  June  60,  8p. 
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Lawrence  Radiation  Lab. ,   U.  of  California, 

Livermore. 
PLLTTO  REACTOR  TEST  FAQLITY   -  SITE  401. 
PART  8  OF  THE  TORY  II -C  PROGRAM,  by  William 
C.   Miller.   Rept.  on  Contract  W -7405 -eng-48. 
5  Sep  62,   33p.   7  refs. 
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Lawrence  Radiation  Lab  ,  L'.  of  CahfOTnu, 

Livcrmore 
A   SELF -CONSISTENT   DISTRIBITION   OF   HLJiCTRONS 
IN  THE   ASTRON  E- LAYER,    by  Warren  fleckront  aixl 
Kelvin  Neil.    Rept     on  Ccxitr.i.t  W   ■"4<iS-eng   4s 
8  June  62,   20p.  7  refs 
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Lawrence  Radiation  Lab.,   I  .    )t  Calitornia, 
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20  Stp  62,   bOp. 
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20  Sep  62,   on  Contract  W-74(J5-crik:-  5b.     U  (  ki  ^J, 
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AN   ECONOMIC  STUDY  OF  A   1000  MEGAWATT 
HOMOGENEOUS  REACTOR,  by  R.   H.   Ball,   A,   M. 
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SEALS  AND  PACKING  MATERIALS  FOR   MOLTEN 
FLUORIDE   SALTS,    by  W.   C.   Tunnell.  Rept.  on  Con- 
tract W7405-eng-26    [1952]  declassified.     22p.     4  refs. 
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Oak  Ridge  National  Lab.  ,   Tenn. 
TIME   DEPENDENT  RELEASE  OF   GASEOUS 
MATERIAL   FROM   \  THREE-BARRIER   REACTOR 
CONTAINMENT  SYSTEM,    by  Truman  D.   Anderson. 
Rept.   on  Contract  W-740S-eng-26.    16  Nov  62,    27p. 
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on  Contract  AT(ll-l)-476.    3  Oct  62.    2ap. 
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(Vt  62.   41p. 
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Sargent  and  Lundy,  Chicago,  111. 
ENGINEERING  EVALUATION  STUDIES,    HEAVY 
WATER  MODERATED  POWER   REACTOR  PLANTS,  by 
W.  A.  Chittenden  and  G.  F.  Hoveke.    Rept.  on  Contract 
AT  (38-1)213.    30  June  62.  99p.   7  refs. 
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Sargent  and  Lundy,  Chicago,   111. 
ENGINEERING  EVALUATION  STUDIES,    HEAVY 
WATER   MODERATED  POWER   REACTOR   PLANTS. 
Quarterly  progress  rept.  for  Apr-June  62,   on  Contraa 
AT(38T)213.     16  July  62,   29p.    17  refs. 
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Monthly  progress  rept.  Oct  62.    I3p. 
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AT(ll-l)GEN-8.   17  July  61,   146p.  TRW  rept.  no. 
ER-4521. 
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IMPORTANT  TO  FAST  REACTOR  SAFETY,  by 
Arthur  J.  Goldman.    Rept.  on  Contract  AT(30-1)- 2832. 
30  June  62,  56p.    54  refs. 
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United  Nuclear  Corp. ,  White  Plains,  N.  Y. 
TWO-PHASE  FLOW  PATTERNS  WITH  HEAT  ADDI- 
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AN  ANALYSIS  OF  METHODS  IN  COf^ROL  ROD 
THEORY  AND  COMPARISONS  WITH  EXPERIMENT,  by 
G.  H.  Kear  and  M.  H.   Ruderman.   Rept.  on  Contract 
AT(04-3)-189.   27  May  62,  82p. 


GEAP-4019      $2. 25 

Vallecitos  Atomic  Lab,,   San  Jose,  Calif. 
\N  EXPERIMENTAL  PARAMETRIC  STUDY  OF  THE 
EFFECTS  OF  CONTROL  RODS  ON  THE  PROMPT 
NEUTRON  DECAY  CONSTANT  IN  MULTIPLYING 
MEDIA,  by  P.  Meyer  and  W.  C.  Ballowe,  Rept.  on 
Contract  AT(04-30)- 189.    Apr  62,   99p.    12  refs. 
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VIBRATIONAL  COMPACTION  OF   URANIUM  DIOXIDE, 
byW.  R.  DeHollander.    Rept.  on  Contract  AT(04- 3)- 361. 
1  Mar  62,   75p.    4  refs. 
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PARTICLES,   by  Lester  Winsbert.    Rept.   on  Contracr 
W3l-109-eng-38  June  1962,  7p.    2  reft*. 
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K^NUCLEON  INTERACTION   MI.    PION   PROlX'CriON 
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(W74as-eng-48l  I  June  62,    I7p.     ^  refs. 
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THE  SCATTERING  OF   NON-RELATIVISTIC  SYSTEMS 
WITH   ARBITRARY  SPIN,  by  Arthur  Kern:uii.   Rept.  on 
Contract  W-7405-eng-36.    15  Sep  61,  65p. 
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Oak  Ridge  National  Lab. ,  Tenn. 
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Li7(He3.  n)B^  AND  Cl^(He3,  n>0^5^  gY  TIME-OF- 
FLIGHT  TECHNIQUES,   by  Jerome  Levels  Duggan. 
Doctoral  thesis.    Rept.  on  Contract  [  W"'40S-eng- 26]. 
Feb  61,    I  35p.  95  refs. 
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E.  C.   Fowler,  and  others.    18  June  62,   26p.   H  refs. 
Prepared  in  cxwperation  with  Brookhaven  National  Lab. 
Upton,   N.   Y. 
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Manford  .\tomic  Products  Operation,    Richland,    Wish. 
STEADY    DAHCIAN    TRANSPORT  OF-'    KLCIDS   IN 
HETEROGENEOUS  PARTIALLY   SA'n'RATED  PORtX'S 
MEDIA.     PART  1.    MATHI-MATICAL    \ND  Nl'MEKiCAL 
FORMULATION,    b\   R.    W.    N<,l>on.    Rept.   on  C-ontract 
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DESCRIPTORS:  Radioactive  waste,   Arctic  regions,   'Nu- 
clear power  plants.   De-sign,  Bibliography,   Pressurized 
water  reactors,   •Boiling  water,   'Radioactive  waste 
disposal.   Nuclear  reactors. 

Handling  and  disposal  of  radioactive  wastes  from  0.5  to 
■70  eMw  nuclear  power  reactors  operating  in  arctic 
regions  were  studied.     Pressurized  and  boiling  water 
reactors  were  the  principal  types  covered.    Results  of 
the  study  will  be  used  in  design  and  selection  policies 
concerning  military  applications  of  nuclear  reactors  in 
the  Arctic.     Literature  on  radioactive  waste  disposal, 
the  Arctic,   and  power  reactor  wastes  was  reviewed. 
Waste  disposition  based  on  technical  and  economic 
evaluations,   arvJ  consistent  with  current  regulations, 
was  resolved.     Liquid  waste  effluents  from  the  reactor 
and  resulting  from  operating  procedures  are  a  high- 
aciive,   high -purity  stream,   to  be  decontaminated  by 
demineralization,  and  a  low-active,  low-purity  waste, 
to  be  decontaminated  by  demineralization  or  evaporation 
the  former  being  preferred  for  small  reactors.     Non- 
active  diluent  wastes  are  to  be  fully  used  for  dispersal, 
this  being  dependent  on  local  water  supply.     Spent  resins 
from  primary  coolant  and  waste  treatment  demineral- 
izers,  evaporator  sludges,   Incinerator  ashes,   and 
tKher  solids  are  tFie  radioactive  wastes  to  be  trans- 
ported from  the  reactor  site  for  ultimate  disposal. 
Suggestions  are  made  for  use  of  unique  features  of  the 
.\rctic  for  lcx:al  waste  disposal,   and  recommendations 
tor  future  related  studies  are  included.     (Author) 
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.Armour  Research  F-'oundation,   Chicago,  111. 
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AIRBORNE    PARTICLES.     Progress  rept.  lAug-lOct62, 

onCon-ract  A  1"(1 1  -  1 )- >^8.   9p.    2  refs. 
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Electro-Optical  Systems,  Inc.,  Pasadena,  Calif. 
E.KPERIMENTAL  I N^VESTI CATION  FOR  OBTAINING 
S-TABLE  NEGATIVE  IONS,  by  J.  M.  Teem  and  D.   E. 
7uccaro.  Quarterly  progress  rept.  no.   3,  6  Mar- 
6  June  M,  on  Contract  NAS5-604.    16  June  61,   65p. 
l-:OS  rept.   no.    15Hl-(^)F-3. 
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Electro -Optical  Systems,  Inc.,  Pasadena,  Calif. 
EXPERIMENTAL  INVESTIGATION  FOR  OBTAINING 
STABLE  NEGATIVE  IONS,  by  W.   D.   Dong,  W.   D. 
Kilpatrick,  and  others.  Quarterly  progress  rept.  no.  4, 
b  June -6  Sep.  61,  on  Contract  NAS5-604,    16  Sep.   61, 
S6p.   6  refs.   EOS  rept.  no.    I581-QF-4. 
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Electro-Optical  Systems,  Inc.,  Pasadena,  Calif. 
NEGATIVE  ION  BEAMS,  by  W.   D.  Kilpatrick  and 
].   H,   MuLlins.  Quarterly  progress  rept.  no.    1,  6June- 
b  Sep.  61,  on  Contract  NAS5-604.    16  Sep  61,  31p. 
EOS  rept.  no.    19S2-Q-1. 
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Feltman  Research  Labs. ,  Picatinny  Arsenal, 

Dover,  N.  j. 
A  GENERAL  COMPARISON  BETWEEN  PTEZCCLEC- 
TRIC  AND  PIEZOMAGNETIC  MATERIALS  AS  HIGH 
POWER  ELECTRICAL  ENERGY  SOURCES,  by  Kenneth 
D    George  and  J.  William  Doremus.   Aug  58,   lip. 
3  refs.    Rept.  no.  ORDBB-TK-233. 

DESCRIPTORS:  •Piezoelectric  materials,  *Magnetic 
materials,  •Ferroelectric  materials,  Ceramic  mate- 
rials. Power  suppbes.  Generators,  Electromagnetic 
pulses. 

A  simplified  model  of  a  piezomagnetic  generator,  con- 
sisting of  a  coil  wound  on  a  magnetized  core,  is  analyzed 
and  comparisons  are  made  with  a  piezoelectric  genera- 
tor.  Expressions  for  the  electrical  energy  per  unit 
volume  of  the  core  material  and  of  the  piezoelectric 
material  that  can  be  delivered  to  a  resistive  load  are 
obtained.    Numerical  values  for  energy  pjer  unit  volume 
of  a  number  of  existing  materials  are  tabulated.   Piezo- 
electric materials  appear  to  be  superior  to  magnetic 
materials  in  this  respect.    Approximate  design  formulae 
for  piezomagnetic  generators  are  also  given.   (Author) 
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Illinois  U.   Engineering  Experiment  Station,  Urbana. 
FACTORS  IN  AGGLOMERATION  OF  SOLID  AEROSOL 
PARTICLES,  by  Kingsley  Kay  and  H.  F.  Johnstone. 
Technical  rept.  no.   17  (Final)  on  Contract  AT(ll-l)-276. 
1  Sep  62,  45p.  12  refs. 
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Los  Alamos  Scientific  Lab. ,  N.  Mex. 
THE  SCATTERING  OF  ELECTROMAGNETIC  WAVES 
BY  NON- EQUILIBRIUM  PLASMAS,  by  George  L. 
Lamb,  Jr.   Rept.  on  Contract  W-7405-eng-36. 
1  Mar  62,  64p.   27  refs. 
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Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
GAS  MASS  FLOW  MEASUREMENTS  ACCURATE  TO 
ONE- TENTH  PERCENT,  by  E.  C.   Evans  and 
G.  W.  Ray.    6  Sep  62,   21p.    9  refs. 
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Naval  Research  Lab. ,  Washington,  D.  C 
THE  THEORY  OF  MODAL  IMPEDANCES  OF  TRANS- 
DUCER SURFACES  RADIATING  SOUND  INTO  THE 
FAR  FIELD,  by  S.  Hanish.  Interim  rept.  27  Mar  62, 
16p.  4  refs.  NRL  rept.  5750. 

DESCRIPTORS:    ♦Transducers  (Acoustic),  *Acou8tic 
impedance,  Impedance,  •Sound  transmission.  Mechani- 
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The  theory  of  modal  mechanical  radiation  self- imped 


pressure  release  mechanism  and  passes  through  the 
m.Til  .-unrjinf^r    (\\  rhf    urrniiaiion  characteristics  of  tht 


The  theory  at  modal  mechanical  radiation  self -imped- 
ance IS  generalized  to  apply  to  any  coordinate  .system  m 
which  the  Helmhoitz  wave  equation  is  separable.    Form 
ulas  for  obtaining  nrvxlal  velocities  and  modal  powers 
are  are  derived  and  diacuased  for  spherical,  spheroidal, 
and  cylindrical  systems.    The  entire  analysis  is  then 
repeated  to  include  the  phenomenon  of  mcxial  mutual 
impedances  between  separate  sound  sources  in  an  arbi  - 
trary  baffle.    Several  example  formulas  of  modal  im 
pedances  and  velocities  are  explicitly  reviewed.  (.Author; 
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Office  of  Technical  Services,    LX-pt.     if  C-orTimcr^..', 

Washington,   D.   C 
b'LTRASONlCS  (SUPPLEMENT  TO  CTR-28H).   Sep  62, 
26p.   524  refs.  OTS  Selective  BibUography  SB -3(1). 

DESCRIPTORS:   •Ultrasonics,   •Ultrasomc  radiation, 
Medical  equipment,  Biology,   Nkxi -destructive  testing, 
aeaning.   Welding,   Metallurgy,    Radiation  effects 
•Bibliography 

Lists  524  reports  and  translations  added  to  the  (TrS 
collection  during  the  period  1957  to  September  1962. 
Material  is  listed  in  the  following  categories:  l^ltra 
sonics  in  Medicine  and  Biology,  Nondestructive  Testing, 
Ultraaaiic  Cleaning,  Ultrasonic  Welding.   L'ltras<:)m.  s  i:i 
Metallurgy,  Ultrasonics  and  Ultraatinic  Radiatum  Gen 
eral,   and  AEC  Reports  on  Ultrasonics.    Qrvers  re 
search  on  ultrasomc  diagnosis  of  tumors,   frostbite 
therapy,  effects  on  nuin.  inspection  and  testing  of  ad 
hesive  bonds,  tubing,  forgings,   foamed -in -place  resin.s 
ultrasonic  cleaning,   ultrasonic  cold  welding,  ultrasonu 
machining  and  grinding  of  super  alloys  and  micromima 
ture  equipment;  ultrasonic  extrusion  and  casting:  fahru 
dying;  fuel  foam  control  and  dust  precipitatu)n  among 
other  subjects.  (Author) 


pressure  releast   mechanism  and  passes  through  the 
metal  container,  (  ^)  the  attenuation  characteristics  of  the 
double   expansion  chamber  filter  were  better  than  the 
theory  predicted;  and  (4)  it  is  essential  that  when  the 
attenuation  i 'f  a  filter  is  Ixing  measured,    the  sound  pick 
ups  be  moved  up  and  ^lo^n  the  pipe  both  upstream  and 
downstream  of  the  filter. 
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Institute  of  Mathematuai  S-iences,    New  York  T.  , 
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THE   BOUNDARY    LAYKR   IN    IHE  CONFINEMENT  OF- 
A    ONE-DtMENSlUNAL   PL^SNiA,    by  W.  Paskievici. 
A.    Sestero,   and  H.    Weftznei .    Repi.   on  (Vxitract 
Ar(.iO-l)-14H().     15  Julv  62,    Up.    MF    U . 
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Technical  Operations,   Inc..   Burlingttxi,   Mass. 
DESIGN,    DEVELOPMENT   AND  CONSTRLCTION   OF 
A  FLUID  ACOUSTIC   FILTER,    PHASES  II   AND  UU  hv 
F.   Everett  Reed,   James  H.   Farrell,   and  Ralpb  A. 
Blanchi.     Rept.  on  Contract  NObs  72  3  iO.    June  S8,    4«p. 
Rept.  no.  TOl  58-21;  AD- 206  508. 

DESCRIPTORS:  Acoustic  equipment,   •  Acoustic  filters. 
•Filters  (Fluid),   Design,  Construction.   Tests,    "Submi 
rine  noise,   Noise,   Attenuation,   Pipes.   Statics.   Dynam 
Ics,   Instrumentation. 

Two  test  units  were  constructed,   one  to  evaluate  filter-. 
under  conditions  of  flow,   and  the  other  to  evaluate  them 
under  pressure.     Satisfactory  measurements  were   madi 
in  the  dynamic  system,   but  in  the  high  pressure  static 
system,  the  measurements  were  unsatisfactory  for 
several  reasons,  one  of  which  was  the  existence  of  lart^t 
sound  reflections  In  the  piping  system  that  set  up  severe 
standing  waves  and  made  attenuation  measurements 
almost  meaningless.    Some  general  conclusions  were  as 
follows:  (1)  pressure  release  wall  filters  are.   bv  them 
selves,   excellent  noise  attenuators  and  can  give  attenua 
tions  on  the  order  of  60  db  if  the  s<.)und  is  not  shor' 
circuited  around  them;  (2)  pressure  release  devices 
such  as  the  Westinghouse  desurger  give  much  less  atten 
uation  (approximately  25  db)  than  the  pure  sound  sof' 
wall  filter,   primarily  because  the  scxind  bypasses  "he 
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INFIITNCF,   OF   CEOMETRIC  ArrENlAlTON   OF 
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COMMENCEMENI    OF   MAGNETIC:   STORMS,   bv  Erich 
]     Stegelmann  and  C^arl  M.   vtxi  Kenschitzki .    Rept     on 
(',)ntr  icT  SASw    2.5^      Jjlv  62,    48p     7  refs      Plasma 
p^,yslcs  refX     n.       1     lR-16085. 
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.Vlassachusetts  Inst,   of  Tech.  ,   Cambridge. 
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DESCRIPTORS     "Shock  waves,   'Magnetohydrodynamica, 
.Magnetic  field.s,    Waveguides,    Electm magnets,   Shock 
tubes.   Photographic  analysis,  Containment,   Gas  loni 
/ation,    'Plasma  physics,    Diffusion. 

The  primarv  aim  of  tt.i.s  research,  ^a.-.  to  investigate  the 
be.'iavior  of  plaiH-  shock  waves  m  tfie  presence  of  uniform 
and  non   anifurm  magnetic  fieklK,   the  gas  behind  tfie 
shock  bein^  electrically  conducting.    This  work  was 
carried  out  m  sevi'ral  phases,   each  of  which  is  briefW 
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4H      Aug  62,    1  M^     4  iLt-. 
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N'lv.il  Ordnance  l.ib.  ,    White  Oak,    \LL 
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"N    lilt-    IIKSI    FKiWIPAL    iXiLBLhT   OF    SINGLY 
I"\I/LL  lURi;   Nl.    h\  (.MMon  L.    Hammond.   Oct  62, 
4  2p.     ^■>  lets.    Kept,    n-i,    NOLI  K  62-122. 
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l""i.Mtp.n,    Tre-,uen.v,   Shift,   High  pressure  research. 
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The  treq, lencv  si  itts  a;;d  )u  it  -  ai  dt  ns  of  the   ^S  -  -p 
.•■-o:;,i:i.x.    lo..blet    'I  Ka  I!  :,av.    Ixvn  measured  m  t.V 
i-mge  of  prvss    re,-  trom  4iHi  to  |  j'Ki  atmospheres  with 
acco!r[\i-,vi/,^  I,  piiXTat..rL's    .f   ^vx)  to  SiKKOK.    Bac:i 
P-v.vAt  .^a-  vap,r:.-ed  in  .\  r  or  lie  adiabaticallv  com-"^ 
IV, '.s.,-  '  i-^   a  gis-dr-v  ■;,  pist-n  in  a  closed  cvhnLier,  thus 
>-^-neratinga  hot    k  .n,-,.-  .■  c-  contaiung  Ra  atom.s  and  ion.-. 
(P'ysics    -Sp,'ctrMse..p\,    Ji '    \i,.    (, ,_    relea,>ed  2(M- eb  6^) 

(  >ver) 


fl  '4Q^1a?-    ^''^  "^  "'  '^  perturbing  gas,  the  ^p 
( A    4934A)  component  of  Ba  11  shifted  toward  the       ^/^ 
violet    while  the    2p        (A  4554A)  component  remained 
unshifted.  and  both  i{yis  exhibited  symmetric  intensUy 
profiles.    With  Ar  as  the  perturbing  gas,  both  Unas 
shifted  toward  the  red,  the  2p        component  exhibiting 
a  greater  shift,  and  both  lines  Showed  marked  red  asym- 
metry.   Qualitative  agreement  was  observed  between  the 

^t'^'^^'ll^T  ^  "  ^"^^  ""^  ^^^  corresponding  Unes 
1  f         J"L^^  ^'""^^  perturbed  by  the  sa^e  gasls.  but 
the  form  of  the  interaction  law  between  these  excited 
ions  and  rare  gas  atoms  could  not  be  determined. 
(Author) 
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INFRARED  SPECTRA"  OF   URANIUM  COMPOL^NDS 
AND  THE  CHARACTERISTIC  FREQUENCIES  OF  THE 
L'RANYL  ION,  by  J.  H.   Lady  and  R.   E.  Adams, 
n  July  57,   35p,    Research  rept.   6-94602-9-R12 
NP-9624. 
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Colorado  U. ,  Boulder. 
THE  SCINTILLATION  PROPERTIES  OF   COORDINA- 
TION COMPOUNDS,    hy  R.   N.   Keller.   Final  scientific 
rept.   on  Contract  .AT(1 1-1)261.    30  June  62,    14p.   8  refs 
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Naval  Ordnance  Lab.,   Corona,  Calif. 
PRCXEDL'RES  USED  IN  THE   STUDY  OF  THE 
PROPERTIES  OF   PHOTODETECTORS,   by  W.    L. 
lisenman.     Rept.   no.    46  on  Photodetcctor  Series 
1  July  61,   23p.   5  refs.   NOLC  rept.   541. 

DESCRIPTORS:    *Infrared  detectors.   Infrared  photocon- 
ductois.   Sensitivity,   Spcctrographic  analysis.   Infrared 
spectroscopy,   Noise  analyzers,   Noise,   Frequency, 
Frequency  analyzers,   Instrumentation,   Measurement, 
Electronic  e^quipment. 

This  report  describes  the  equipment  and  the  techniques 
used  in  obtaining  the  following  measurements  on  photo- 
detectors:  responsivitv.   spectral  response,   noise 
measurements,   and  frequency  response.     An  explana- 
tion is  given  also  of  the  manner  in  which  figures  of 
merit  are  computed  from  these  data.  (Author)  (See  also 
AD  260  028) 
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Contract  W31- 109- eng- 38.    June  6J,    Mp     J"  rcf- 
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fiartol  Research  Foundation,   Swarrhmort-,   P.i. 
SOLID  STATE   INVESTIGATIONS   I   lILi/INO- 
ELEC  IRON -BOMBARDMENT    PHFNOMHNA.    bv  Mirtir 
A.   Pomerantz.   Annual  pr(,>^rt.--.->  i-.-p:.    u<i    !^^J.     «: 
Contract  AT(30-1)- 27  yj.    2\o'.f)Z,    V>p.    iJrclb. 
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Brookhaven  National  Lab.  ,   I  pton,   S.   Y. 
DYNAMICS  OF   RADIATION   D.\M\Gfv  A   KF-PORI   ( '.N 
RECENT   RESULTS   AT  BNL.    by  C,<:oi  gv  H.    VincvaiJ. 
1  J  Nov  62.    2lp.   4  refs. 
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Brookhaven  National  Lab.  .   L'ptun,    S.   Y. 
THEORY   OF   POINT  DEFECII    ANNbAL.I.NG   IN 
METALS,   by  A.  C.   Damask  and  G.    J.   Dit-nt-^. 
(8  Oct  62]  1  }?.   8  refs. 
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Cryogenic  Lab.,  Ohio  State  I'     Research  Foun^Lui'>n, 

Columbus 
HIGH  TEMPERATURE   STRUCTURE   AND  THERMAL 
EXPANSION  OF  SOME   METALii   AS  DETERMINt:^ 
FOR  HIGH  TEMPERATURE  X-RAY   DIFFRACTION 
DATA.    I.    COLUMBIUM   AND  Pl.^TINU^1,   by  Jame>  W 
Edwards,   Rudolph  Spelser,  and  Herrick  L    Johnston 
Technical  rept.  no.  4  on  High  Temperature  Thermi«J\. 
namics  of  Inorganic  Substances,  Contract  N6ori-l7, 
TO    IV.    I  July  49,   22p    8  refs     Prt^jea  RF -28(i 
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DESCRIPTORS:  Metals,  'Niobium,   •Platinum.  Therm.il 
expansion.  Crystal  structure,  High  temperature  re- 
search. Thermodynamics,   X-rav  diffraction  analysi.-^ 

High  temperature  x-ray  structure  and  the  thermal  ex- 
pansion of  metals  are  being  studied  in  connection  ■^ah 
the  program  of  high  temperature  thermodynamics  of 
inargaoic  substances  being  carried  on  in  this  Laboratory 
A  high  temperature  x-ray  diffraction  camera  utilizing 
induction  heating  was  employed  in  this  research     The 
heating  characteristics  at  several  new  furnace  element 
designs  and  a  new  method  of  establishing  the  temper. i- 
ture  scale  within  the  x-ray  camera  are  described.    No 
changes  in  the  crystal  structure  d  either  columbium  or 
platinum  in  the  range  at  temperatures  covered  in  thi-^ 
investigation  were  encountered,  consequently  onlv 
thermal  expansion  data  are  reported     (Autjior) 
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•Microwave  frequency,    Wave>juides,   Wave  analysis, 
rheorv,  Measurement 

.\  simple,   quick  measurement  of  narrow  (iNiur  1 
.«_'rsted)  line  width  ferromagnets  hs   the  u.-e  ot  re- 
radiated  inicri 'wavt.'  fields  is  describti.!.     The  eqaiticTns 
of  rTiotii>n  -ire  .onibiiied  with  the  electri>ma|inenc  field 
efjuations  and  'rur,   -.,  ijved  to  shov\    a!, at  is  Ixnii^  meas- 
,;red    i:K\  'i-'v*.   'h.e  rne.i  sLirenu-nt   shouid  be  n.l-io.    Fx 
fx.-rimental  etimpinent  is  des>.ribcd  in  detail,    (.\utlioi) 
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W-^40=>-eni-2h.     21   Nov  h2,    ~^p. 


TIDT"2'S<)       $12.  so 

Rensselaer  PolytechnK  Inst.,     Troy,    N.    \ . 
POINT  DEFECTS  IN  C:OPPER,    by  Robert  A.  Johnson. 
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rHERMODYN.\MlC   PROPERTIES  OF  2U.  4^' K- E(^UI- 
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sure,  Temperature,   'Gases,   'High  temptrature  re- 
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The  thermtxlv-namic  proptrties  of  20.  4K -equilibrium 
tivdiogenaie  piesenied  for  pressures  between  1  and  .3000 
psia  and  temperatures  between  25  and  5(XX)  R.     Several 
graphical  representations  of  the  data  are  given.     These 
consist  of  temperature-  entropy,   enthalpy- entropy, 
pressure -enthalpy,   temperat ure- enthalpy,  and  tempeaue 
cnsitv  diagram.     Data  are  jziven  to  show  the  effect  ol 
orthti-para  composition  of  hydrogen  properties  over  the 
range  of  temperatures  considered.     High-tempt  raturt 
cas  properties  shown  include  the  etfects  of  dissociation 
and  non- ideal  gas  behavior.     (Author) 
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A  numerical  method  is  employed,  along  with  the  velocity 
profiles  of  Langhaar  (J.  Applied  Mechanics,  June  1942), 
to  obtain  solutions  for  a  number  of  boundary  conditions 
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A  numerical  method  is  employed,  along  with  the  velocitv 
profiles  of  Langhaar  (J.  Applied  Mechanics,  June  1942), 
to  obtain  solutions  for  a  number  of  boundary  conditions 
at  Pr  =  0.  70.   A  description  is  given  al  the  method  of 
Integradqn  of  the  energy  equation     The  constants  em- 
ployed \f\  the  computation  are  tabulated  in  the  appendix. 
The  method  is  substantiated  by  comparing  the  con.stant 
wall  temperature  and  parabolic  velocity  distribution 
solution  to  the  corresponding  Graetz  solution.    The 
Nusselt  numbers  obtained  agree  within  2%     Additional  1 
experimental  data  are  needed  for  very  short  tubes  whert 
the  numerical  solution  tends  tu  become  inaccurate. 
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The  ASTIA  CTHHMICAl    THESAURUS  has  btfn  prepared 
to  provide  tho-se  users  primarilv  interested  in  chemistry 
with  J  t(.x)l  for  indexing  and  retrieving  chemical  d(x;u- 
ments     This  Thesaurus  brings  together  all  chemical  or 
related  retrieval  terms  for  bxx-hemistry,   organic  chem- 
i-^trv,    and  the  metals  and  alloys.    The  terms  reflect  the 
revised  metht«.l  for  indexing  organic  chemicals  which  in- 
volves setiarating  the  molecular  strucTure  into  predeter- 
mined fragments  which  are,   for  the  most  part,   the 
ccmmon  functuxial  grixipe.    The  retrieval  of  the  chemi- 
cal compounds  is  based  on  the  correlation  erf  these  same 
fragment  descriptuns     The  Thesaurus  is  divided  into 
the  folkiwing  five  major  sections:   (1)  Indexing  Guide- 
lines- (2)  Alf-ihalietical  listing.  (3)  Fragment  Descrip- 
tions. (4)  Miscellaneous  Terminolo^  ,  (5)  Appendix. 
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rept.   dated  Mav  60,    PB  161681,    AD   23.S  IXX). 
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Dynamos,  Mechanics,  Rocket  motor  nozzles.  Tungsten, 
Shock  (Mechanics),  Metallurgy,  Ceramic  materials, 
Steel,  Magnesium  compounds,  Oxides,   Vanadium  com- 
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Scientific  reports,   Patents 
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constructed  at  the  National  Naval  Medical  Center. 

Electricity:  Field  reversals  of  "palecmagnetic"  type  in 
coupled  disk  dynamos 

Mechanics:  Thermal  shock  effects  in  several  types  erf 
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»o-r»i   It*  )!,.   )i 


>^c>«H 


*  -•.>»  f  %  ''  •  ^»^  .       .  :  t  '  44  .       ,   ,  t  .  'I  rt 

•V4'-4  '--         .    ,.#»•    ,4«f    S   •   S       rf.      ,4»       ^r 

kOa  nor*  t  ,   I.       ,»  1  •■1.      ■-.    ,  4 . 

Mg»  a»  av—  .s.  .,f  .  .V,  s- 
»LT»»ri  »,  -..*  ;i'4a.  --..'-ss- 
•0-»«l    aal 


i»  «.  I  s-a.  1 

■  •«■  V  .    • 

■  .4.         f    ,  " 

:  ./  ~  1  ■  • 


.•r  4  'r    ,  ,.      • 


'  s   OMSTtTKa 


'    Jl    *        ^  •■  4   '       1 


43-l»1    an 


^4 . !s^  S     '     - 
-  ■     »     •  ■ .   ■ 

.    4,     4'.:    t.' 


»o-»«i    aio 


•t~oi.:"t  I'»a4»* 


'      >.  Jl.  .-  ,    .  . 

'X  »»»"0«. 

■*•'."•.>      '     k       la    r  «r    QIC* 
•^.-!     ^*j44,    -■s'-Aaf    a«a 
—  tCKii.  o»  «r(*0(.>   ts  th( 

}|«.    la 


4  1-^  fr.    _,^ 
>1     i*.     ''      -^         tl       »■ 

1      J4'ft.M.       4       -rs',. 

N  f        .».,    <    V«4  -.1,  ^     - 

l'4:.l       )#        •ll»;4, 


43-»a»    II. 


a<Oa'ls«| 


•3-»»i    aaa  oi».    ai 

x:>4':s«i 

'.jC««»<!ts'     3Tti 

'    .     ■        "1      •   .-  '  4  •    ■   S.  1        -S       -   .*«lr        If   -   ■   ^    .'  ,. 

■*■■     '      ■•        "      »     'f    -    -"-XJ-j-     -a-,,        .-<saac' 

'    '•""      •4»'  1  'Lf   1. 


"    ait-.>,    »-ia 
»  *'  .    »  m   tc(  ' 
•    aua<.  ct    aa* 


•0-t«)    4  1a 


ai>.  I* 


a     at.     s#  ^a^ 

E  SI  ;  _t     aa  >^  a 
»•    .  )a^  .v.. 


sr     lO-jo    <r.K4 
■  -  V     a>aoisai 


•<«»4»tc   'rMKI 

'L*li    a»'%aiai 
*Lw''»     4  O        a-js  1 

•O-f*  I    1 1  a 


•  rr<,r-j>,     jilutii    ai-~asij.    -     ,s..(ai-., 
"    'Lt:'i:4t     •xoa.taTK,    -«     ,,a.^.jt    a... 
<'>r  If  1    .at    .If  IS*    a.t>«     X    ».«tt     '  •  •:  -s,.  4     ,  « 

/laf^l,      <'4«|^|/tQ      ,  ,  r„     C  41.14.       I    IV        »sr- 

:  4  '  ")«4-- 4 . :  ^s    isTfaac'ijai   jN   :--..-y--    ,    .. 

"*"^l  1-41.   /-isa    VXI3    «>."]44i 
tO-t^t    a«a  -)  1  .  .     I  4 


ara44,-...>a,     jjixl.        a(4l<«(sa, 
r  <•■,•■..      -Hjaaf-Ctc  'a  ;  -     a,,,, 

«*i   41   ■   'ji4C':~i>    )»    'r.*t.,- 


4  0-#a  1     ;  a." 


■o-»»j    iaa 


•<'»«  .4..    :  4a<.f  I 


»3-f»J    jaa 


t.t.'st.'       W       ;...      ,,-       4<"aM 
-<  ar  -as...,  ,      •(,..,      ,,  ,f,  ,  ,^ 

■'(         ■  •«    -i4iMf..r,*   rx<f'stsr. 


••vlTt     -a   C0«»- 
".»«»-tl'    aftxto. 


*&-r««    aai  a 


•<0«*4.»    :  >s»^.>c» 


•<>«0"T  J" 

•l»«»!j«     4..4.0»» 

•0-»«i    /ao 


-••    a»    0«    r|T4slj4.    «a.(.  lat. 
}|>.     17 


•--     •     ••  •    s        ■!•.■        I     -.—,.■     ,,,     f^„^,.^, 

--S*       ..'  .  .         ...  *         ,4         .,  _ 

*0-f«i     I i  1  Jl *.      I  a 


■r^f.4"-.s     ■-      .aal. 

'       f.        'S        ».  '    \        M   '    '   - 

•«     X        1.4S^   t  ,»  •     ^        4 

•'•.       4S..  •*-       1       44^. 


t  jm-c  laar-  •  ■„.     -  ^<t  1. 


40-iaj    I  5a 


*o-yai    -.aa 


»»-»••    .la 


«0-»aj     laa 


•O^ot'l  5s 

'•'-'»     ^       >*'   1  •  I  ..s    4'    .ia«ar->    aafiaiXf 
*.a„    aa     ^...     ,.,    I'aa  I  .  1  ^4  '     -a.      .*     4    r     4^     ..4 

1       <.l(--.4^'       4    .L  ,        «l(.»..4„       ,.,.f,, 

»0-»«l    ;  a.1  .:  .       ,  - 


w  JSt -^-L  ^   >.*     '  wn 


4(>-J»>     •«• 


f<»i«l.l'i:!S 


"  .  ■  1'.    vt..  JC  I  '  • 

.4,-4.'.        .(         f.41        4, 

4?-jaj    ;»« 


1     •    >L»oar. 


K3i«-l'!JS     cs4l«ta     ,.|4K*i 

e.4»»3.af  a* 

11-     -•-.    a. a...     l.4Slj'i(aS     -     li4«SO<K 
'I''*."  '»s(>.     4.    s'sl'.^Aas'.,     4av.N 

4:*' '4.    1.    .'..s.^i:    .i4.r-.i4s<      -:.a^^i., 

4.ar  4af  ^    .**(...  ja      T-      1  i  ^  :  f   J44t  -a  4  if         ,-  imp 

■     •!  ■.'.A.iv-t    :4..4»:.''t    -.    .    ;sfL'' 

•■     .'  ■  -  '     *      '*»  .«-^.^(  sOl  I.    ais'si    41    4ai,4r.. 


..  >   i  *  *     a  '  . 
43.M)     aJJ 


4C)««»Cf 


Jl V.     JT 


■  4s  la  >.  '  4  ■ 


•3-l«>     I  la 

4!C4»if>4.  lauinasT 


4^-»ai    ty^ 


<3~>>>i:4-!5S     I'lTfal 


-■•>*■'■.;'.    (  .  4  .  j4  '  :  "IN    f  ja    r ..  I  s  .  ( .     ' 
.a.ra    .J    i'-st.'i     '4af     .,f4,fa    4 .4^     .4^,     , 
4D-7«1     *»0  .^1  .  .        a 


.a.....       ■;_;.4..,      'i.ss'.....,;      1.^' 
C0*fai4,      .    .»       .      s.S*N'4.  S-'l,        ''*'rt. 

CVlllSts'*.        4H.4.       *.-        'rf       .,*..-,«.       ,.        ,      ., 

i3-»»l    »»«  j|«.       1 


'ffti     psfs'     j»     .r^f.     fwaoa-fa.f 

'>4«<JNt'.-      -s       ..i'l-i      4,         4S4..1      1 

•o-f«l    1 la  JIV.      J 


1      ...       ...,'4^      4S4.*.4;l        ir      .f-»fs«^.      .. 

'•.<•••  r     a      ,4a:'      1     .,f4-      .{-..;.(, 


IC4.f>41«     T.«0«T 

.  .f       .^s*sT     .*    : -"Cr :    raM^a-rarr    rrf...-.4- 

-••■     ^■4',-s      S*^'t-1      4.         4S4..1S      >f      ^       -. 

'0-»»l    !  la  Jl V.       » 


'     a(  ..  ,  4s' 

e  4      f  •      a 


43-»ai     a'5-r 


■*3"*\.f  1    •  4a  .  aKlis 


Jtii4's!s',     4     r  ^  fm  •  t  9 
"    ">m    !     4>1      it.  If  If      I     "t  ■   .-        j» 

4  SI        4^P.!C'»      »-«fS       TMf       Ba-.'^,.-.       V"       .'If 

I  .*(     sC"   ^  I     '1    .  4  a  , '  . 


. isr  441 jt J    f -aci 


•>.•       •    .r   , 


»5-f«l    »ll 


«0-»»>      41  I 


'■•l.Jl'I    a4rr«l44.l 

''  ''  -   '"••f  si     J*     L^»»-Ji!'t     a4'-fal4.  1    *  ^.     „i,(     41 
>■••:-     .s-    -.saai;     ira^s.     ■•'jf.fsi:     •■,■<•,       - 

■"  "l*'      a(  .  l^-aLK  4'  1    ,',      V"4f'lr       If  4       iN  '4^-s' 

^     ••4     f\..ia,. 

'0-»«l    <*a  )!..    1. 


•'UJ'tl     Is     »^tD-lNJt.»IS'JisT     LDilC     F->1    COs- 
T«J1      }«     ^T..T»t     O'Oii'LTt-.     r>Ofa4Tl^.,5     j-iora 
r><'L«4T|.-,    .— SP1IJJ4.1    aLj'iaisu    Isctfa^t-^    ^»^CJ 

*Sw      aCLr4.ll        ITT       jf       rjSPjS|»Ti. 

•0-MI   «1)  ^1..     ^0 


•O^C     »ajaLtsi    o»     B»iK     J«aas  I  7  4  T  I -)s     I, 
aa^f  L  r  i-s-.lV  ls.4    aaor.aaai. 
»0-»«l     13«  Jl».     so 


-f'.^^S     Pf     »»*LlC»Tljs    J»     CO"»uTta     S !  aiL«  I  ItVi 
■  t  I-.  I.".. '•  l>.L..-,  IC«l     4«n     SJICUl     5»STtMl. 


*>f         .r      C'-.lfuTtHi      as      TfAtwiSG      -  A  C  M I  Nt  S      la     A 
I"  ^*l  1"      "1      .>  I  T    .4T  I  DS. 
*0->»5     la}  Jl  T.       lU 


*    rT,4ai'    s4.Ta04«4    'lj»    *i.t*\^lT-,i   pag-vaisML} 
f  >"    T^t    r  .-    Towc. 
*0-.|«J    aaa  JIv.    Su 


<»»l.!C4'Ius     Df     C"»ajrf»     TtCHNIJJfi     I-l    ->t»tLI>»- 
slsT     Of     4     T.^a^!^^     SflfC    ►t  COlaS  1  '  t  5s     SraTrss, 
•  0<M3     •««  Jl».     so 


**o«jiaMs|ia« 


4s«t^..    Tf    4    rfHfaaLiria    »jsf-n.»    5>ST 
*0*t«t     !*•  )1V.     So 


KOMCMTf 

VI(«<T|94I     IIOLITMI 

■f 't  1  •!  .'I  1  js    Tf     S^ClI'IC    i,«4vit>    as''    ijsoap- 
•Iji     c»"i-|tt    j»    LH-T-Tallr^T    4G-.af  ,4Tfb    r ->« 
'   I  J.  'at  I  -.  .T    t  O'-Cat  Tf  . 
»0-»»3    a31  Ji«.     I  a 


ac  04O  1  T  I  (5^  3    «(rLt> 
t(**NI«0 

Ifft'l      ^       l>"H.>SI47|.,      OS      4«C1-'4«<:C      ll«    ll«IOH 
IS      TMf       SLff''     .>t**»I^fC      44  T, 

•0-l»j    '10  JIV.    ;■ 


•<0"ei'ic)4ico  arrLii 

Lt64.T     AlAPTlTIOat 

-osT-.—.t      ats'rsMi    4sr    T.4f    sc  ia->p-.»ii.i. 
■  ".•■'  4-   »••.  •  T :  jss"if  s. 

*D-ia5     151  Jl  . .      I  a 


•C  04«>  JC  '  I  <  I  T  T 

"fS-.      S'4'l      Hf4»      CJSOKT104,      IS     4     flar,,_4a 
C   "isf   . 
»0-»«2     ♦«!  JIV.     J5 


•<0a»l»t4icn 

IS'f  »S4T.04.»,.     J'l'fa    Of     ia,l't     Of     Xt4SJsj»t,T 
Of    rHTs.-4^     v4Lk*Si     '.<    Paiic    usl'S    4»f'«4a    TJ    ty' 
»fT,a.    ..     I'.aa".    M'oi«).    4SPt«c  .    aCLvls     I'.atf. 
•0-f»J    •«•  II V.     so 


•<0«11C4L     •OOttI 

1     si-,-,;icjul  -»»t«Sjslc    fLOa    alOi'    4    "lac.LSa 

C  JSf       4T      4i,      4»#G4.t  Of      4TT4r4. 

•0-»«l    *«•  Ji«.       « 


Mat 

'■■tSS.at    L>a4s    atruCTlos    as    4    afS'ii.'    "ta 
"'l"Wls-.    as    4FTt«roor    %>-4a(. 
»0-M>    «0«  jlv.     li 


•tOaiT|«nA^    ••CCHAailcl 

'ISCJlsl*^    jf     '.!«     fJvjNra'loss    Of    aCi.tTi  vist  ir 

••«  L.-4S  I :  S  . 

'(><t«)    •»»  Jlv.       .1 


•CO«t«OL     ItMuLfTWI* 

'fft:'     .f     .4ai4Tios    Jf    'Ht    oaifT    Paaa-i'TCH    o-i 
f   's'aOL      ^f     •     STJC-.41T1C     aaocfss^ 
*0-t»J     laa  Jlv.     ?» 


K04.TB0S.    I'^ri'i 


'f.t.>a«fsT     Jf     «  •  Pf  a-af  ;  sf  Jl 
•.,-•1     4    ._    _.,_    !••(  s..--. -ai 

-'  ..-   ! .  11  • :  -    sj.. 
i.-'f    4        .< . 
»o-HJ   laa 


-f  '41    S      4N^ 

f'-.'      44..   -1, 
I'^Si       f4M''-4*;- 


»0-Ml    III 


4  .C     «l'3-4'10s    Of     "aoJLK-'l-is    COS- 
4T1JS    of     ^a.iTa    Of    C-'.'ait    cs-.I^^aS. 


Jl..     17 


■^S^^'f  ■ 


l9«IC 


.« -s;  s'4Tj»i  ;4'  1  -y,     -.«     aoa-.^vS     It     '  .» 
»    ...-       -,.4^   ,(,.       fftsi"!.:"     ->f     :-vss'a     -' 
■11        J.'-     SfC'iOS     X     '-It     CT«^L'fa     4"-.     •     -t 
"'      ■  •     f  .(  -<S»S. 

">-»•»    11'  :  .  .    so 


•"€     sai'aacis    Of    fl«t    "t'OO'S    OS    COH'-IX 
S'i'fs    'tr->»^    Is    ..,(     fatal    Of    o^'isijs   c-'-j'aOL 

S'i'fsSi     sjl  '  K  iscsi  I0S4L     l»»Tt»s     4SO     4-H»Tl»t 
S' J'f »s. 


•o-r»i  iTj 


JIV. 


•If       sr    '^    iMf    'tCH.«iOL<    Of    Lf<C4a   Bi<j^>f   fO« 

4^»n.»I.-,     '-*r     -^latc'     "C  r«ot     Of     LlaajsAv     t -.     4    CL*<i 


W-7 


COM   -   CHY 

Of     'ONLISfaa     4SD     7 1 -f     •4«VISu     S»lTt"S     H     STUOIfi. 
»0-M»    »0»  01 V.       « 


•401S7IJS    MtSIS'fST    fLI&MT    COSTHOi.     SYS'C"^ 

nf  SC'^IfT  ION    4»ao    C044*4aiio»i    Of    COiapuTFR 
SCT^OUS     -)r     'IfiCJlT     fS4t.TSIS. 
*D-}«X    Ml  ji».       a 

rfanis   oaoi»i.c»i    is   thi    thco»»   of   autrw4«- 

I«OLt     LISf4a     au'Ofif'lC     COfc'aoi.     av$TfM5     »!,r 
OfTfasi*fn    fhrfi    sotvfO. 
*0-»»I    MI  JIV.       8 


ffftCT    Of    lXi.«»OfD    J.t««7I04.>i_     soots     )■!    Trt£ 

«CL."UL1'IJ>      Of     tK«C«S      IS     SiJ44t»Ir»^      IS7r-,a«7nSi 

7«»rr;  ii-iiL    ►.,,.[. 

1I>>M2    »■»§  01 V.     so 


•COXTKOL     tvtTtHS 

!NT'^im.'loi  TO   r>ic    HOIS'    Of    vica   OS    •laPTivf 

CO.i'aO\,     Svs'ts.,  alT.-    Lt*«»4.ISs.. 
•0-»»J     T»»  j|».     ,0 


•COXTROt     IrlTtMl 
»»»Ct    fLIUMT 

C'TlMi.     -OOt     sal'CMlaf.     IS     TBSSSff 
7«*J€C  T  IT  IL«  . 
»0-»»3    151  Jlv.     11 


•cofiTsocLfn  >ri4os^M(Mt 

rcsi.M    4-ci    i^ytLCP-ats'    Of    it  V -(t^aT  I  vf    cOi 
SOHfraSi        sOlICOI.*"     SItVCS     4S0     4',?)     SOHa'ISS 
5'b'txsi     T.foatTICfl     COsSI  Jf««Tl<isS    or    s.a. 

'««lsft1. 

40-M3    11*  Jlv.    Jo 


•COWVICTIOS 

4S    I  N'r  .^rea  ji417La    stoOv    fsf    7Hf    CffCCT    sf 
«tj.<-E;    "»tiSu-<t    O*    f»ct    CONrtC'Jv    cajs    s 

Vt.<'lCtL      "U'TF. 

«0-»»l     ITg  Jlv.     JS 


•C0««0l!0N 

fffC's    f>f     stvOfL     CJSVCST10S4L     -1141     T'ttT. 
■Ks'S     1,    s'acss    conaosijs    Paof^a'iEs    of     1 '.7    » 
STalsLtSS     S'tCLl     S«>3«LAST1S&    fn-     SlWfaCr 
f  A»l  I  VATtO'.l      SACT      SP«AT      7tS'S, 

»0-»»3    0»g  01 V.     17 


•C8««0»I0N    Ii^IIITION 

"I4K    TtwtniTUIIC    MUMCH 

aFAT.fa    f.l»^JSL».t    Data    f  oa    m '.^.-rcsocai' jae 

COA'Is.l     OS     C>M0»11U«     «OT-aO««     70fV).     ^'CtH.         A 
"UftL-MsC     C0ATI4,(i    (AS    «0S'    tfff'Ivt     f^a    Pao- 
'Ct'IC.    rao'    CjIPOSIOS.       rmr^n^r^j,^    fo,..    aj -,    'j 
1  Ouf    f    f  -*a     I  s-i    HH  , 
»0-l»3    II*  Jl,.     ,4 


■ceiTi 

t-OtlJTICI 

•"^t    ifsP'-sslvr  THt    Al»    fOOCC     «ri'c»    s..ij(.j 

n    IS    H4'.slatis(,  c>"«s.iisc   aufpoa'  I'tras    i^tj 

•  Ot<>LP4-.S      I.      B4C«  JP      4a(.41     Of      S.lfPlaT. 

»D-1»5    »M  JIV.     la 


•C«ttP 

»Ll*iI«IUS    ALLOTl 

'C'«L    'O'tP    AT    jrc    f    fOX     100    nas    Of    Al-CLA) 
•  (.oaf.,-     AlIOT     S«ei'      ASU     |.«7llUOf-     ALi-lSl-     4,.|.0» 

*0-l«3    alo  .liv.     17 


•C«f  OlOTt 

"CTtaOLItu 

►  false    sic«jo«(,asi».as    »t»t    S"i»i    70    af'aaoi.  I 't 
S4l»H'SALf  •«.     4s.i    P«<>*S'><«(  Nf     Is    rar05-iTr,     PI1.IS'.. 
•tJXIl-,     '.If     Tij«lcl'7     Ti    •■APINC     o  Ufas. 
»0-Ml    ♦05  )lv.     16 


•c»i«<»ii««  7oo>.« 
"»c»i>«  Toott 

►-vIwl.t.K     C.11"*'IS6     STA'IOivfoa     v-ASU- 

A.jTr-AT:-    ca'siD&t    A«Sf"fL»   <«4r-i.«f. 

»[>-Ml    «1T  Jlv.     J  J 


KProstKiCi 

'rst4ar"     Is    C«70GtSlC5     AS<j    »4',stTO-OP"C'!. 

-A„»t7  j.-..»!CAL    Asu   "Aisr'ir    Smr  c  "' 1  "  I  I  !•»   It- 

•.tAffl,      l.srr.      ,T      TMf      At  S^N  4  i    7  |  C  4,        af^fAa--.     LA«J- 

••Traici.       ^oPt;     cOi    a-at    7S«    Sls'ct    C"'«'iL«    45 

Ut.raA-1,'4      TfsPtHATOPt      PA"AS4l.#4t  'TC      4AL7a. 

POiiieiLi"   Of   oPUPvisi   'Hf   noifCJLiP   s^-c7aA 

»S>rr|4'f..      aiT..      I4»1«lTT.f  If  I'OS     -)l4Pl.[,r,      i„ 

CDs    AS1     C-»Sf  . 

*0>M1    3Ia  Jlv.    J5 


C«T       OCT 

•«»TtT»4.  »ii.T«aa 

tf'X'J    '3    aauCAXC    f..'«a     .. 
on    IS    '»r    -!«,.    fatovcsc.    a.w 
aa*p«a   a. a 


'3.ja)       „ 


■       •  '        sf    PI,. or   «fKXi.    » 
91  V.     lO 


PO»  '  OaiA  •  ;  5s 


jlS'4sCr.     ja     ■.    s  js- 


•CI»IT»L     MCOOOIM    STtTfMt 


DIF  -  BLA 


•Oe»*l.ia    raaratiM 


C«T       OCT 

•••▼•T44.    » I  !.?«■( 

■JM.      IH      '-4,      -|»^     '•t9vC'«'      «<•« 

C<»1>^     J»     tT»    3»t«Tj^     *>*»•/        ..1.., 

'•U*       »  VI      TO      ^^y      i«^   , 
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*0-t«3    **|  ulv.     51 


•CCONONICt 

CIVIL     AVIlTIOM 

rC0N1.<IC     C41Tt414     rjH    FtntNAL     AVI.TIIN    tUNCT 
t  IPFNOl  T  j»t,. 
*0*t«J     107  OIV.     li 


tCOMOOICS 
COSTS 

>'.4ilN.|.     .NALTSIS     Of     LOST     SALC*. 
»l>-»«3    1*«  OIV.     3i 


4CC0M0MICS 

(InULATtOW 

«tvlE«    OF     TMt     CU*«tNT     ST.Tt     OF     JtVCLTN^NT    Or 
SINvt.TION     .NO    tA.lNd     .ITm    4ErC4FNCe     TO    7.0 
NCrnoD,     3r     4PI41.K.TI0N     70    tCONO.lC     ••OSLt.S. 
AO-Ml     t«S  OIV.     10 


•CjCCTtON    SCATS 
OCSIM 

7Ht      1C,ir,N,     0CVtl.0P<4tNT.     F»8*IC»T|0l«.     .NO 
0€LIVt-l.      -If      4     P«u707Ti4t      St. 7     NOT  >L  .4      4t^T".lN7. 
4C(.("Vt4,.      4Np      >U«,IV.L      iTSTFN.  P.jNLFN     4  »C  . , 

.NiJ    •eS'JLT,    OBT.INtr     r*J-    P«0<i*t«.        PHT4l-H.0il- 
C.L     T0te4.NCl. 
AO-f*»    7*1  OIV.        I 


•CLASTIC     SCATTCIIIIM 

"t.VT     P«4T|CLt     INTtH.CTIONS. 
»0-»»J    07»  OIV.     10 


•CLASTIC     SMCLLt 

NONtlNFAA     7HCOPT     OF    tLAS71c     ,HCLLS    UN04     THe 

•  iNrHMTTF  HTPoTHFsisi   ot;7t«NiNA7ns  nr  4nT4(H.t 

57, FIN      «F>„«[,     4>c     THt     014IVATIOS    Or     C-1'(,7I. 

7u7Ivt    CO'j.tionS. 

A0-»«»    »7»  OIV.     15 


•Clasticity 

r»4.4CT«IC     ACCUBACT     S71CV     OF     1     aCCAT-JATaPlNft 
4CL47I 5n,hI.. 
AO-f*I     ,4  5  JIV,        V 


'L»tMc   ■>*<waTict  4iH>*c>.      i-^L*-.:'    i« 


IV,    ». 

»*-r»i  t«*  31..   1. 


•■t.*tT«i«*l 

•ttitTt^r   ciiktrontat.     I'HrvK.    .<•>,»;.,  ^, 


■"I'"    4«»    jii.    4JM>    n«|.    «t»|,r»...    ,^    •f.    .. 
»0-t«J    !••  31,,       , 


'-••«■  -t  •!  >i  ;;  s    ■• 


"    «C    CL«Cr«lc     >»c. 


''*^'       '■       ^-       •.••4-'.       ».        -^        ■  .^  , 

•o-r*j   m  3,,.    ^, 


•o-r«i   .»o 


•0-f«l    \:t 


Jiv. 


•€^t: '■•o«c-i.,t»tc    r*A<iiCvXt«< 


■■'  '~'     'IlL"*    J»    »)    ,^  ,     „. 
01..       « 


tt.tcr.rc   •!L'T«i 


*o-r»>   iti 


Jl  .  . 


•'  ■"^»      ••     '    MC  t|(y< 


**>-»**    101  01*.       J 


•I  '  '    4*#.,v>4,4- 


ILICT»1C     "jftl 


■«ct«er»ic    ikNitat 

.-.--     .  ...      .      A  SIM-     .    <  s-,^      tl^,,L     TO 

'0-t'l      MO  ...      ,.  '     • 


01*. 


•«<.ICT»IC     4i»Ci 

C"««»c»t»uric»  o»   •  •oo  »c   c^t;'»'      4» 
••-t«»   «^  Ji..      > 


•    ••«ii»^r«.f  i>..c30Li^   •4^^    s-.ji    ./ri 

3-*-     4«c  . 

r«.,  3»»    ^,,.,,j    i»vt  »Ti..jTi->,i    j«    ,,..,,,, 
4>«jrf   :"iN»i«u«««'i'iw»    r»  44i  ri-io'      ,.' 
»•-»•«   '«•  oi«.    ?i 

•«t.tcr«ic   C4at.ft 
••i»T«o  ciacuiTt 

•«i'<'ti  '4a<.tt  4N0   :jNa«:to«% 

>•-*«]    4M  0  1..        , 


•«tteT»ic  camccTOM 

0€»tL'>~«llT     or     C0<«»\.14>.r    »«|0.-,,vi     ■l--.vj^fi 
»*«i»T«».t     r4aa|C*T|n«i     4.«0      l«lTt«r,.,.^f  .  J  ,., 

ofeil'ioo  'on  »ic»P"iwi«'>*ii[->    ■'•<■    ■.. 


«     '<l4<l4t     •VA.lt     CO«li*C'0«    «4'C»t4..     ,^     -^ 

»•-•«»  Ma  ai«. 

•••.feniie  ciMwiCTOiis 
••liTTta  ciacuiri 

*•-••>    •*•  01..       • 


•«t.t«r«ic  evawCMTt 

•  lOLMT 

•  IOlO«r.    .«r    »HT»,oi.O«r.       r.<    a  •  o<,c -.,-,,.,  ..,^. 
i.Atom    ,n   j^o   >i  •   •«•  •fTv«o    -w    -r4iN'»-»    «>.• 

»T|"t«.«.IO»    3«     TMf     •itiJI«a«u»CiA.4«     4M4<4-     ,     5»     , 

•orT»ti»^   oviLi-ATIoni, 

•1»  31*.     l» 


•«l.tCT»ic    ItMirui 


•f  4/-  ^N      \  »  ^  •  r  •  . 

»0-»«a     041  JI..     .•., 

•«l.tCr»IC     •'>«t>    MOOuC'IM 

'  7^  '  ■  .    ;  '  ,    ^t  ^r  4Br.  -.    ^N    ,  •  4  • 


•«».ccT»ooci 

„    '  ^.        '-      '-'•■'-'    ■<4.i>:4,<.      t«:4. 

'1^4    .    '-••--■-•   '*^'^-       4 ^r    .....    ,.^1- 

..v....  ...  .^  ,..  .,,  .,....,.  ..,  ,,;.,;,  .,^ 

40-l«5     4*0 


•*~lcr»oo«j 

•»«OT0««»«*,|C    tUUCf 


•  -r  ,  r^tx  »  .»    .  jt;     -f  ^^s. 


•    ''  ■*«?     C'».4Vt<.S- 


41>-|»»      ««• 

•<t(C  .■OCaoti^c    .AC"!-.!** 
^     "'  .  ■■,!-,.      -A*  '      ^ 

40-r»j    Ml  J 


•(1I(T4<K( 


".>■._••,      J»       4      S.  ,^^,,.      v».,       .^,.4      >->'., 

'..-........,,,    .,..4C'..,    ..(.4  ....       .^Yi 

•0-f«I      4«| 


OIV. 


40-»«l      1«, 


•tLfcr»o««»><fTic   (r«(C'( 


•€ttCT«i:   •«|i«a. 


.,T      l,'*"      "      ■»"--«-'--^      "l       -1'-)     TO     t,.^j,„ 

•«LfCT»lc    ••o^-JLilOB 

ION  aocii.t 

•»^ili..    s.i't-.  -J".-.       J»    ...    tT,,c 

•fLCCT.ic    ••o^VA.iiO* 

«*i.£«  «i<CTiaMt 

''*"'>.-'.>    tjMJ4.    ■"^J»^«.^.JN    .•     ^     ,»4    -     40.. 


■     J  -.'    S       .   '       .4.   ■         ;S      .,..-..,, 


4a.i«j   to* 


•  I . 


.'  s. 


1  c 


•«LfCT»IC     t«|.f>«l 

.  .4  .      44.,  •   /4   '   ;    .-•.      4.  JtJf 


:  J* « ■  4^    s  t  r '  -  .f  ^ . 


••"CTwie  acrowraaa 


•"ICK    M^saV    t    OtSI'tn    4.JC10    CO...»X     4I-.^ 
■"     OtLI»t»tn     TO    Ml    fLfCT»OCl»\.CH'.»     o»,.- 
-~*    110  Jl».    JI 


•CLienic  -tir-fMi 


•Ci.fCT»rc«i.  t«t;i>i««T 

•M...      4'L        Jt   .t^   *«.'4t..-        jr        ;..,.^^.       ., 

:'»':4_     -.111,        •tar^«,4^(,      -t^.,        ,,.^, 
•  4.1       ..-I-      ^c."'  -^      -l.S,^,_,.      ,,      . 


•€tCCT»tcv.     tOCIMCMT 

ati.I»«i.i  .. 

•C:l*^;^;»..    .4;^*4i.4e'.;'» 


•€tfCT»o«»v.,T,C    »HtO» 

\y        '     ''      '  "*      :■''<  4.  '....'  -.r.v    t.r-r«o. 

40-f»l      -l.  _,.      ,, 

•t.r:'»o"4iN».!c   './Ui 

"1-«01C0». 

■"'     '  ■  ■•     >'    t^i.'«>.  -ic»^>^«-.    i«  3m.«.«. 

-■'     *    .«.    14*1, 4.  '4. 4  w, 

.    s        -     s  ►J*   t.*    '.•*o»4';4  ♦ :  ^^    [s    ...r    .4,1... 
:wfs».-.,    -4.. I.    iifo.njt-    -1.    4s    ■>.^--.,..- „  J 

4>,»".io.  ;^,j  y».,  ,  ,  _      i4|j  .  j«  . 

40-t«J      ,t*  .1,.       ,, 


■    -.,.    W.    4-      [.ttt'i       I,     4      ««..». -4.  .  I   .1      ..,4»,4, 

^^.^•r-.     ...-'...«.  J,  ■  S^  :  .     t.<"rf^T..      '.ri's4^-r       V 

*-  •  .     •     .    ^  4  •  1  .4    4  »    r,  .a  .»r  *t  o^jt  s^  T 
40-J»l     JM  J,,.     ,, 


•-»        ■^^'«slJ4.    »f^4n'-».    rj«     i-.n    ----...in 
40-»*J     ««o  J, , _         , 


.  •      !•«.«..     4  NO     ,     4HJV.  ; 


'*""*»'  «o«  W'.evi.M;   >!«.(•   ,,^    i,,.-4-. 

*  tTTti.  <O»-«O«.l.t0  lAWJ  ••<rT»c  •.-»,  ,.., 
>a"«SI«f  «»l»l«LI  "tT4tLlC  Sl'M  »■._  1..,. 
Ot  If  "»•-«,. 

•^  JK.     J« 


CLicratctc   « 

■f  4V     '  .'4^ 

»o-»»>    io> 


JI ..     t 


4D-r»i    >«i 


•C..CCT<04<*«.aCTlc    •>*«■ 

4*SO*«T[.>N 

'•<..    .i.sr    L^lc  mrmt,..^!  ■■     4m,   .  w  .  4 

'^4-'«    -...-^.j..*    ur.icts. 


KUer«oH«M(ric   Mvtf 

TkUHMIMIOM 

.►«    '•.•.million   o»   «uci'^-4«r-)  jcsc,   r   'c'ao- 

«4.>.r.l-     a4V(i     TKiaOUtM     THf     'i«ar«.4i4^     l^.,!- 
trm  •!      IS     '..I     a<b4«.o.|  jnic     »<x>»  . 
40->*l     Tli  0  1».     J5 


4t4.(CTao*    MaMt 

"I**    T(«*t*aTiMC    WMaac" 

fr>«B4».lW»T      J»      T.HHt.-"     C4T-'>rC      ».      I.  L  C  '  t  •  u 

tjN.    •■..5ic4t    uao    li.ecT.ic4c    •~.s;«fs4. 
40.ff«j    loa  JI..    ^^ 


•tsriN* 

•  46.* : :  4 ' !  J 

ao-MJ  aij 


s    4s(     't  ST  ]  s<,     -*     sr  ,f  > 
•Cltr    H.Pt  s-  1^        .  , 


«lICt»04,   aoaaaaoHtirr 
iLlcaos   «u4i| 

4— ...^-.f..    J,    .4s.4^—   r4T-orf    (..   i^.-raoN 

4^,.      P.,^.;«^      4,.(       tit'T.;-4^      .^.V^..fsa 

«1.ICT»0«1    C»»TU«t 

-f  4  ,  .      P4»TU*.£      i*Tf  1*4.    '  ;  OHi, 
»0-J«l     T»i  Ji  ,  .     JO 


«!Ji«?.     «0«TH    r^j.    r  V.    :  ijc  1  si. 

"ic»c«4,r    T.idti. 


4«UCTa04.    Tj,Jt 
CMLI.M 

.'•  .4SCf  .       . 

,f..     _;    ._     »',».     ., 
40-j«J    0«5 

*.icnio«K  ei»cuiTi 


--(    ..r:.m.»i.   p»o»i"'i€s   J*    •  :  S-,  - -L  4 ..' 
:;«r    i-.    r  >•    .,«    ,|.„   ..j  rj„-»t,,f ,  ^,    ii«.4.5    i  ■< 
'•4,Ci:-.'.    ••.!    •.«««    C4M4CI.'    J»    '>»ta».iT.,   ««o»f 
'1   >»c  . 
»o-«»>   3«a  j; ..      a 


•(Uictaowit  ci*cuirt 

4«**.TtI1 

or%c4iPTro<«   a4io   co.4^4"i  s^i..   0*    cj-or.r. 
"H-ors   •>»   'lacui'   4>.4c'S!s. 

40-|«i      111  JI..  9 


4Ci.iCT»o«ic  cautn«>iT 

'tAiiaiLrTT   or   "Oviuiwi  »iil"    instb '.4's.» 

•:^.      C4.>4^c.      0»      skoals..      'Mt      aAT.      J»      ^f..•.^4- 

"*    '!»r.4.4»<i    jr     4K     !  Sw  ;  .  I -»vy4..    .^C'.a^.s--    . 
-'s'    ;(.>prs4CC      Is    .fa.^    rv     ^<.ta4.i.rt    TI^    ar 
"..•Is.       sTi^.    ►.Icjai      X'     as. 
**-»*J    lai  11..      I 


I  ■!« 


4401  ^t  ^t  ^  TSJ4.K  S     -     *K»l.  If  *T  I  0.  S     .0     sat-CSMfs 
'"*-     S»4-t     «;    Ift"T.        LSM     '«4SS(.«.  1  3-,. 

40-»«a   H7  01..     a 


■«L«crao«ii:i 

''a  1  s'- 1 ..,. F   r ^m   a«c6aA,4.4co   auT-^sA.yr   c^N.a-^L 

'^      •      Tli.t«-.rtl      JtTf  asl    .I«Ri      »T«0»O.€alC       '44NS- 

''OfCir^.      jija    ra4nv.4.ljs. 
40.»*a   toi  3  1..      a 


44P1  w^tr  rajNlcs    -    at-a-i  I  c«  r  1 ->.,  j    to    i^4-cs«l 
■**-    sa.-.    riitaH..        -  SV(    Ta4ss..4T  '  01. 


Tcto^eoiai 

«    C04»u«TIi>4.    o»    Ma>«uBOO«»    C4'»L0r,tJ    .1.    4311. 

'aj.«    laij    T>mooif   i»»j. 
»0-t«l    T*o  Jlv.    JJ 


"■IttO     Tt<TJ    J»     "TOaajLIC     fLu!''.     •«O'4P«.»0(.t. 

B4»j  .    4    .-,«rti,n    M.caajLIC    CTL,is)tai   as-, 
aaa.rsi    s.ja4t4.i    4.4611.1.., 
»»-r»J   111  01..    1  a 


•CNIrxcs 

■lOITMTHtlll 

4     ".'4...     ba^TLaH     alTM     TMt     4a11.IT.     T-l     .»«t 
J"^^'-'^^''     ^.aut     OuAfTlTirS     r\f      T.ir      Csj.sr      .itT4- 
''.*4-4CTj^[D44t  , 
**>-**3     »••  JIV,       16 


•CMZnwt 

IW<I*ITI04< 

'Cac.-4.f4   »Tuu»  or  >ii«tp  riL-s  or  i:4T4l4JC 

a-*,    C,  1.  .-  ,t;  ,     aUHfi.«»    r|i.«    |,4L4.,Cf    -.t  n  ,af . 
■•(s'i.     -^    L'jvaa    aara    Jt  T  X"lsaT  i  ,  ,^, 
aO-MJ    «1J  J  I*.       a 


•e»OIT    (ttlils 

CuaciricaTlJN    Tl • T 5    jr    GcAJS    TC«TlLt    L4tI»lTrs 

'lafaa,..^   CI  OTH  ".o.    lai    votas  a.    t»ON  «>a 
l»u«T   atiis.    arco   no  caT«L»JTi    Te.,5,|_t,    -o"- 
ratsiiji.    ntiuaai.    tjjts. 
*(>-*«2   lU  01 V.    I  a 


ELE   -    EXP 


•t«ri.osiyt  •tit( 

fr>rcT.,    w    .i«UTi«r$    J,    CO?,    n,,     ,j    » ,n    „,£, 
»1>-»»J    au  JIV.       a  i    <-    a     .    . 

•e«»L0iiyn 

«C*T    rOLtlANCI 

rr*£.LOrsr„T    or     TlC-.IOutS     10    nr.TtCT     Ki-^    ntTta- 
»0-»«l    »o«  Jl..    Ji 

KirOiUK 

Llvt^     S.I. Lb    t.HCS€J     TC     n     TO    ,     JC&Rfi    C     f^l- 

2-   "■   ...    .j..H.i   S"oaf  c  4  '■.RC4TL.   r-t^ar^sn 

C4H4CIT.    T.    s..T..tSUE    FATTv    aCI-S    rai„ 
Canrn..,.    i.4"ElI.J    aCTaTt.       ...f    cosvcasios    t^ 
CMjirST.n-,.    ,,s    NOT    arrtCTt''.       4001T1-,,    i^ 
Si-ornst    is   'MocCSTiaoL   ^..KTMCii,   -wsr,...,   , 

-4..tD     !-.c-raSc    or    f  MOl.[^Ttao«;Nr ,,  ^    .H.-  ,    rnl 
C->.'--f  ..-mn    4,|M4,.    aas    rtoCKJtO    atTu 
Ca.'OH.iqjTr, 

»0-»«J    i?a  Olv.    It, 


'"t    aoniTio,,   or   6nJCu4e    to   tht 

"tulLi-  iF.Lasfj  THt  CHasC.cs  Is  ..r 
"tnao^.,.  T„4j  occi  aatu  alTM  coi 
"■asTIN,  1,  acTM.  T..C  tftC'S  Or 
or  r4»  lO-lyjajj^  »tT»POLH»  .t«t  4 
SOulc"  --.ajv/aTt.  Ci-aN,[S  rrKt  -,„ 
4SO<NT  -)«•  4ri.TaTt-Cia  isroaaonaTr 
'OjrTctt  04IOC  icisoji  falTT  aCTT- 
"T   'tT4iOLi»is.  Livra    s..icca. 

aO«M}     17»  01..     16 


INC  J04TI   )S 

P4T,r    ^ 

-  *■  T  4  T  r 

"-r.PO.; 

I  .Tranr 

l'4T£S 

T  jnirj. 

■•.     Oils.. 

ttayru 

!■'     THt 

0     I'lTO 

*  ^aajs 

4NO    CH 

1LE<TE»->L 

aESM.4s<l    uf     vaaio^js    oasasic    "4Ttai4.<    To 

M.racH.   ^oo  M.i)«ita.ic  fluio   iwarano.,, 
»»-l»J    **5  01 ».     la 

•ceuariONt 

TEss>a    asa.TSls    to    jjlve    tOua.iJsi    or    "Otios. 
(■«i.»r...    4'«.    contiw^jit.    at   as    ap»i.iC4Tios    or 
'Ljln    -aCC'^asics, 
>^-r*t     ITT  OIV.        « 


Kooariodi  o»  iTaTl 

.rNpoMj-  o,  touaTio-i  or   jraTt   ro«  taaT-. 

"airaiac      assTaaCTj  or   TH€   ravras   aat   '^^i- 

SEs.fC.  ts  THIS  Tt«T  CJoaTiO*  or  sTaT[  .rass 
"t->4ylli  V  a  sartaiAL  ja^ca  iivrs  ^TaT's  a-aO 
00j4,ciaa.   'jNoiTioaij   aEaaaoLrts   or    isttn^i..   jr 

'-».     4Po^|r_     ST. CSS. 

»0-»»l    *2«  01*.     1 J 


a«»*ailt 

as    iNSTasct   or   a"PLiTJ0l   tMoa   oiscarTuaT  los 

or    *  t  s...  ^  , 

ao-»»a   aoT  OIV,      a 


4S,,o.oTic   po.t,    seairs   Farassios   or    isTtiaac 
ls,oi.»Iac,    Laaat    aaaaxfTtas    4N0    V»4«aTiON    or    an 
5lsc.a.aaiTirs   r«o«    the    taoOLC   rojNT. 
*0-f«l    ♦•T  OIV.     15 


«Lfcraoai« 


-aSEa.j.ijNs    o»     COllICTI/e     PHFSJarsa 


40-l»J     T«T 


'•u.lrtOTOl 


.4.     ..joICD- 


'-1     -JNiJITUSS    0<     CJc;Ulaa|j«     4S0     ST4HVIT. 
or     .     C-.a-.tr.     s..aI14i.,..     afs.aic.f^     a^as.. 

"'-m   111  01..   js 


'"<    —foa.   or    .«aTi>,|.s   ii«4,|T4T|os.    "ssoas 
oa    -I'.-^a    a<sa.     thE     $11^  a  .»r^T^  st  ,  ,i. ,    -^     .^.4.%. 
Ms»i.,,    El.I'SOIOs    4SO    T«f    aois'    or    siriM'iTi.,s 
4.JS«     .  .r     sr.>>ASCE     or     '■*     J4C0ei     EwLias^t'S    4.<E 

•o-t«i    >»•  J  I..      1 


^       ""4.    aEri.ECT4wCI     s^Eclaia.    r  oa    tEa.Hra'D 

-i"«    t.4.<i     aaisT    cs      4Li'«;'«u»    illo-    »4.,»    5 
»<>-Ml    JT»  j,v.     1, 


I»ao«J 

aHAtTtl*.. 

IsTtavaL    aalTHXTic    asr    4uT0"aTic    E«»oa 
4sai..sis    IS   DI..I.4L    co*apt'Tis(i. 
ao-M>   a«j  OIV,    ^0 


aCMIHOl 


rdSEav.Tioais   OS   a    oh^ip   or    cosTE'avoaaa* 
4L4.4as    EsaTnos.       T«£    CCOtOSICai     SETTISO    or    THt 
uLjrt.'Miaa.h  T   tsaiscs   lIvisc    is    t  ,e    aaCTj- 
C?a«.ai.    .itiaftE    or    aaisaaiGuT.       "isToav. 
aE.ICMN,.     iSH«bITasTj.    POPuLaTlOs.    CLIsaTyc    rac- 
TOM«.    4.10   tro4«0"ic   rosoiTioss.    »«icm   aa'   -"it 
"4jOa    ECOto'.ICai.    INrmf^ci  $.    a»r    Pacsr.,Tr-4. 
»0-»«»    *«<  31*.     16 

IT>rrv.r4«i 
»0«.T««»1 

r£roa.4Tios  <atCHasi»«s   t„  MascHco  »x'- 

eT->LE«r  -El  TS.  ElPEaiMtSTED  Or  Tjas  ,  ^»t  1  oi,  or 
POIS.  T'  POINT  US^ONSE  or  Trit  mr^n  to  tTar<<, 
*0-t«)    aOi  OIV.     I  a 


•ClHituiT   4avs 

»ia    iiv^aslOM  or    tj«ic   aocaF.   ciHausT. 
iO-t*s  «ia  oiv.   js 


[>^o>io«a 


»i.iTH  viauaii 

TlCaj 


-£'-•00   roauiNi.  B»    taPLOilosi    rJ'toJIvc   ro«« 
Isui    s-artT   "ETaLS  aso   acLOTa. 


acLC 

OIV,    26 


4s    t.PtaiNtsTat     ls»lsTn.aTlos    j»    OEas.'ESToa 
>  Uvaajs    .Kas    as    Caaaiia,    o,    *ras4L    rs"s-,4LlT'S 

T'ai    a      I  4     »..  SX  ST£Cl. 


»0-MJ   aai 


•ta^otlvc   ronNiNf 

-f^i^-,   >-.a6iN<.  B.    Eaitosiosi    riPLOSivr    ro«" 

I  sv,  1     SHr..     -tTAtS  4S0     a..Lr.4, 

ao-f»l   6«t  OIV.    j» 


fail 


t»»0«*T9»Y    tNII4*t.t 

r«»E<i..t"TS   BEat   P€Bro«.4en   to   nirmfj^ 

l"^!"^/     4O4PT4TI0S     TO    COtr     »LTEat     The     fr-C^i    Or 
TIJ.     or     The     L.sasEST>-£TUEC    aaT.     4S1     ^v     .  ,-     sE^ns 

rrfrCTi.r    4s.i.^etic    a^o   the   nedi.s  le'.,,^   joses 
or   .-oBp.ist    IS   t«e    -ice. 

»0-I»J    n«  OIV.     16 

stujies   na,    THE   aESJuaTios  or   l  I'OGtsrsis, 
'"<iil"lN.4a.    EvIOEscr    »as   «t»o«TEr.    th.t   ,  iso-.tst^Is 

-•'    Bf     'EVJL4TE0     TO     a     (..E.T    E.Tr^T    a,     jj     ""'•"t^'^ 
SEsfaaTijs    or    as    iSMisiTOe. 
*0-I«3    Hi  OIV.     16 


frrc^Ts   or   sho*t   cmais  raTTy   acios  js 
aci..4TE    J. II  uaTlON   co<ac4anoai   or    hcp.t,. 
"ETasOLls.  or   ouTTHaTf   .sc   ac[T«TE.      prr,;»T!    or 
raonos.Tr    4ND    aCETaTt    js    aiiTraaTr    i.ria    .fra- 
•XI!-     .so     .CETaTE     -ETaaOtlW     IS    LlVra     ^L'CES 

patraPE-  r."«  c-iaoNK   coLC  raPosro   aan 

*{>-t«3     1*1  OIV.      16 


►ETaooLisp    IS    LivEa    SLICES    paraaaco    rios 
c-wosic   COLO-taPOstn   aars   la  PacsEMTtD.      r,TTT 
acir    H£T4R0tI$».   or   couo   ra$TCc   aars.    caai^- 
MruaaTC    •4rTa»oLISl«.     InmIBITOHy    CrrECTS    or    SMOaT 
Cnals    raTTT    acio   os    SLUCOSE    wtTaaxiS".    •■•opios- 
ATt.    sxcisaTt.    aso   rasTisG   aw  pl  >oo   S'i-,4a. 
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ojiraTios   aas    isvESTisaTro.      caa«o-i»oaaTE 
CONTEST   oaaaTicacLT   aEOijCED  rasTisi   aaTs 
B4C«    aT    ja    o^ftHEES    c    axo    7Eao    ocaEEs    c-s'iiaaor. 


THE     aHILlTV    or    LI*e«     TO    STNTMrSI2C    raTTT 

acirs  raos  *CET*Tts   aas  "aBxtoc*   otaatsaro.      a 
cao<aL   -ttLaTiowSHir  MTaEEN   tme   r)cParisro 

LIP06CSESIS   ttu  Loa   L I  Via  caKSOHToaaTc   aaa 
aPfaaEsT.      tmi   oiIDarios  or   accTarc   s-oas  bt 

CliaioiJl    PaoouCTIOS    aaS    SOT    arrrCTEO    B» 
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rsviaos-iCsTAL   te«»e»atu«e$  oh  Mfaatic 
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STNTMtTIC    DIET.       0«aEa*4TION$    Or    »-(OS»HaT»    vcas'is 

BiLaasoiaTE  surrca.    Ttut  comst  or  aceraT' 

"CTABOLISs,     CMOCESTEaOL     STSTMtSIS.     raTTT     4CI0 

STsTMCsis.    And  tme   rrrEcT  or   acfTaTt   coNC'sTaa- 

TIOS     OS     THt     paTTESN    a4|0    OUASTITy     or     ACETATE 
"ETABOLIS.    API    PaESENTto. 
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.3-f«J    100 
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"LUOM  »Cli»T    OT»I 

'L.JOIf  iCTM     CO.TINSi    ON    CO»«V     StPIHr-aT^. 
"»s>     as=t-T.     04     BUfH    .(j»rHrK.oOT    •<r)VEi)     .••CilLT 
':)     aTiAJT     j\T»4G    CO.Trt    »»*«TlrLCS. 

•i>-t«j  m  3  1 V.  ^o 


..Tijs    Of     -iHiois    r.ij'>«0CHRC)»»s   ro» 
rtf  HINT  1  aTT  J  .   ncT.trs   o^-'-.m-    as- 

•"'IClFS     a^     .     -t'>40C     r -n     sostT->msi 


Jl  - 


: s-c  a' r 
1  Nu* ."...' :   f 

»0-l»J     l-l, 

•LuoaiOfi 

..rsTf,!.     C»      lOOC     4     jT.OLt     S.^t     'LUIl*     .IT- 
»t-ri.ij)J->n„    ,,.,a-..TK     S'»i<Tj„(,     ,j(.„    ,,     ,,^ 

»!>-f»»    0T»  0I».     IS 

'LJO«OC4«aoa<( 

•  "NTw^ia   o»   -.I  "oijrLuoaoAurL   co-a^ouNOS   'a-w 
•-iT.o,,,    ^~,iMi^   4-c  fLixiaf xt'"<s.    «-L '^•o<r'4LO'>j 

•  ■■s.   'L  j'>»T<»»0'»*XH.f  f  IN»    rn   wtoourr    run.    •<•>   oil 
•flMTa.a    al.STOaataj.       t'HTLtiat.     'ao^rLr-C. 

.0    '■L'Tri.^'lt    .W)    8uT.0It>4C    L«aiv>T|/[)    «r,r    u$EO. 
>I>->*1     «Tl  01  V.        « 

Kl  t»^<C»l  LTL     <"0<.»rLovai0CS     $»sT-<t5IirT     TO 

oc-ti.o»    jss.Tix.TCL   fLoo»r>-oa.tr  IS   c'«"0'i'«'>i 

•  "ifM    a^r     J'L    a-ar    rutL    sfSlaTAS'    .  4f>    atT.Ts 


nw  -  nxz 

a^waotxcr   4N*tTKai 

•  IDC    »«ain    ittcraun    »u«V£ILL»N<-t    SYSTF^ 
»0.»»1    OM  Olv.    J5 

•'■ICTIO* 

rrrtCT   or   cjwusiTijs   «Nn   (.»*rojs   •^t-iia   os 

»NTI»[.a    PsrsPtMTltS    or    «Ta0l.tu-    l  JMIC.TIaW 
OlL?l     ril-TIONi     OIIC.TIJS     INMIBI'OUSi     hj  ;■< 

TrifcaaTijat   41,0  aacssiMC. 
»I>-»»1   11a  oiv.    i<4 

•'UtL    AOOITIVC* 

rO-PIL.TIOI.    Of     l«7    CMCK1C4L    CO'<»OUNO». 

oa..«N!c    4><u    iNOWi.4i.iC'    roa   »OSSI«Lt    use    «< 

a4»j€T   EM'.iNt    rutLi   oa   rutL    aooiTwtsi    •-»siC4L' 

CMficai..    4NU  TMta«CDYN4«ic  •ao»faTir»i    sr^r. 

m-ITIj-a. 

»0-MJ   Ml  OIV.    10 

•»l«L    CtLH 

CLtcmooci 

rutL    CELL     tLtCiaCDC    «4TEai4L5.        a4«    '<4Ttai4L 
iELfCTIOs     I'lTLUtNCt?     aOl.4aU4T10s    9oT    4<    ^j     4 
SINCLE     CINT.OLLIN*     r4CTja.         4V4lL43Lt     04T.      I  ,-,  I . 

<:4Tt5   T.4T   4N   iNT£aatL4Tio«».ii»   nr   aoao^t'r. 

4Vl.a4IH     ..y,r     ,utuN£.     4.«    PtaMt4BILlTy    CI.'aiBjTti 
TO    (LECTaior     FOIL    CELL    otM4vlOa. 

ao-iaj   aao  01 v,      7 


f.**TlC!T» 

40-r*>  o«« 

'LUTTta   iiaui.4Toai 


.0,    Tr -.PtsaT  jat  s, 

31  - 


f  lI    . 
r  >acf    C 
c  •<»»&* 
Sjwract 

40-»«« 

»L»1><«    •l 
•aOLMO 

rrrt 

4l-!rLt 

40-fai 


"     n  >jTTt"     TtSTlsf,    av     S1>«1L4T10N     or     THf 

•rrc'5    Jf    "44J    carATii,!,    as    aapaHr.4T 

IS   T>.e   H«sj  risTKiPu'TO*   -ir    as   4rT->o»sa»!C 


4Troa«i 
trrtf T 


•Ha  .a.aTns      „g 


'   or   r^>aa4Hr 
•firoa"4M;l . 


.i-    s»>ctoj   OS   4ia  c  laxio-a 


as     >1JCC'l4t    hitmoo    roa    roai  :  a  s  T  I  "aG    STa- 
'•w'Tfc^    r-ij    aT    JTis    ara.    ••*  ^S4C.4  .  iC  t  T  a  . 
40-l»J     »0»  Jl V.         J 


co-apaEsslvE    4N0    SH(4a   aao^arjES    or    ? 
:  ^'.r  iG,.iaa' ! '.SI  jr    sai40«iC'.   roata    or   roaajnaTE? 
*.    r-IL.       : -..P-t  asi  vt    asr    S4iC4a    af^fs/iTM    .yaLi>fS 
•C.ar     ...;ac»    roa    csos^Ba-aofr    -Oai     'Has    roa    --OSCt- 
ro-af    zotr  , 
4I>->*]    an 


«*UIL    CtLLJ 

CklCTa(xrTtt 

?OLI  )   E.rcT'aoi.iTi    rjtL   cells. 

40-t«2    04a  JIV,        7 

•'^L    CtLLl 

HISK  aai)  aiLTMI 

"   (iC'iEaaTiON   'ao"    "CTHaxOL    ro» 
!•«.    CLE'T,iriTT    ..j-rj    rjtL    't'-L     aj 
CalaLTSMl     TiaC^MOOT- 4NICS1     rNTMat" 
'•ajrEaTm,    CO    4>ar    '"0?    >iE>'0»4l. 
40-M2     »7J  OIV.        7 


'l«L    CtLLl 

xroaoMa 

*    DC  SI'...    ST^XJT    or 
aL4a  T    aasro    o^*    iTCa- 
INTENOET     as    M     SO.iaCT 
aajrimi  Is. 
40-Ml    IJ« 


iEsEH.T- 

I'-aaisrai 

'<    ""'s'caL 


f   oftaaBLC   •<-'i£'«.a4Tisa 

acroasiNo    or    ..■■TH4SX' 

row     rufL    CrLLS     IN     a  r1N4.*lNC 

OIV.        7 


01  - 


rooo 


'3-f»I    ia4 

"w.lw    "€C-'4slCt 


3l> 


''.-s    •     a-a.'Sli     'v      kji.l     ij^a'ljf.^    jr     .-is. 

'.4..-'.     ...       cj.'is.I"     as    as    app^'.'lj^     ^r 

'--■     ••  -  •■  1... 


44  -     a 

*o-tai    I 7T 


St       >r      .aK:a';>-a.     ^'mv^'^S     is     p, 

'!»..•      ,     ,r    .1^,,,    t^r       ;^    :.-r.^,t.."a,    .,,. 
■".  ■'•%v._  ;  ••    a  M.     4'aspa»^  Wa' I  ?s    or    roaaa    -i" 
••^'•a-...,,    aai    ills    as    »rrrsT:a.     a-^.  as' . -,r  a  . 
'0-fai    140  3  1..      4 


••o«Lf"^    jr 


.L.Sa.s    aiLJ    aL4».Ts    41    4s    E^fa'^CNCv    rolo 
s:)jrcf.      .^t 'tasis.T  loai   or    "auTai'rosaL    v..  jcs- 
a-ai,    aoiM-.O'  s    asc    Clacc    »4ait'Ir<. 
40-t*>     Ul  OIV.     J« 


rati    IMCILIM*    moKLLC*! 

rO-a.aa'IvE    acct  •'4»i  l  1 '»    testj    oa«    coo»CP' 
SLirEO   rart7E-o«iic   SEtr. 

4D-»»J     lt«  DIV.     J» 


»0O0 

'•XCStla* 

'-C     ■><  vCtO^-aClaT    or    8171     Hit    roOO    airjrj    4,0 
'  •*- .pSjl  «' 1  04,   paoccas. 

40-J«l     Ma  JIV.     2» 


•roatiia* 

"f '.400    rOatlN*    «»     EaPLOSIOail     ri»LOJlvt    rOKs- 
I'vv.i     »-<rr4    -tT4LS    axe    4llOt5. 
40-»»l     ttj  314.     j» 


"oaa   LirT   viwIctM 

TITS   OS   Taj  toaiLirr   Taucaj    isins  1   oirrtats 
"«^  »    7r    Tiaii. 

40-*«l     *•«  OIV.      11 


SENOarios  or   Mvcaovrfs   roa  ri»-L   ccll< 

SLa>P4ai*r     oaoPutSION. 

40-»»l    fat  01  v.      II 


•uaoaaiNCi 

r-Eji-.s   s'uOT   Foa   ><ro«o«:x  Mi»faa'ioa  aLaai 
roa   suB-aai-n   fucl   Cells  easto   os   a»«o<aI> 

OtLOHao%ITI.OS. 

*0-t«|     1>«  OIV.         7 

"urt  T«Nm 

r4ia-aE«.f    IsTttaaL   rutt    'a-aa    ^EaLi'**   -   aaTtai- 
4l    -    SfTLLl"*   CH4a4CTtanTirs   IHrs    i».ata,ro    IS 
10    •VI4TI0N    rutLS    4fcD    10    TOLUOl.     ,4ao«ai!c    HYOaO- 
CaM^oai    -   anarioa,  rutL   "liljilES 

*l>-f«J     »»T  OIV.     I, 


•'UlLl 


*3,  ; 


•aojt^T    atPoar. 


as-m    t7, 

'     •■<flm,    wo*    0«'a|sls<i     '-c    .-!•     )aDE«    -.jr,,. 
'-'■OS    'n«C'10<a8     a-aT     '-M.     ■ -» aiao^  ,sa- •  -     •aaa-t'C«S 

'*■   "•""•  Niroa,  (a,  ii  laai  ••   ars-r.^. 

'0-»«»     «»7  OIV.         4 

'o-»-s..;o«    »oa«i4.as    :s    '.lNja..l7E0    ana..' 

>""€'«1-      PTTESTlaL      '■<J". 

ao-tai   tTi  j; ,.      , 

".vIOI 

••s'«i;s    or     loorr    sraa^E    »av    »Luloa. 
"<«".    -^oaars/i-at  .     I  .a-oia^oaWTEvaar.  joaoicazcxr  . 

'°-»»l      "1  Jl..       ,4 

"a'«in   0*    1000   r   s'aa.E   aau   rnjins   ,it. 

^4r^  jo,,^o,  ,j^,0^,,,  J     »Ta,<r«,,     ,jf„    ,,     ...j 
^■•'.joaopoi  rpsif svL    E'-aias. 

'»-»«l  -)«»  Jl..  .. . 


a»oa*|Ea    *a*L'*lt 

a»»a^.i««T|    lOLu'loa   roa   a«Taisi>«i  t  rijana 

»ai»    a.«;s    irjn    laoCKA  I     aaE     S»tClriE5l     "417.410    0» 
S'a'loaaa.    aM4SC    aaaLIES    •hts    t..*    aaoouc'    or    THf 
'ta'fsra.    or    TMt   »oroi.i    is   Laaor. 

40-**>     71J  OIV.     IS 


'KtlU     CMTII«« 

irricYivcHcti 

r0CL0a|>a6    TMC    COtJ««    or    riucZC    D«7Il»«    aaio- 
CESUI    a««   ri>,Taov.Li»«   rntia   a«OAi«tSi.      aiTviooJ 
u'lilIl'M    aralajncMCKTj   or    CHAnaEa    4T»8»».«.ae. 

tlMfaCE     TE"aia,Tlia£     ~(4»ljaEM(NT     4N0    -OUTNK 

a-aaavm   ,,   p«4SiaM>Ear   or    •»   aoaca   aesoiaiiua 
as   pao-<isi.»6  roa   rmL    Kait   oariwi  lnit«. 
4i>>t«l  »Ta  OIV.    j« 


rrrEc'  or  C'«"|C4L  co"»ysTiON  a«i  aoaitTuao 
ON    CO-WHTION    or    JtT    EN4INE    rucni    aia.cioa.co 
CNuINCSl     MTOaoCaaBONS. 
*0-t«2     114  OIV.     10 


rwoitr,  vCLOCiTT  or  4To«izio  ruCLi   oao»$i 
vaarauavioa/i    THtoav. 

4I>>»«1     tM  OIV.     10 


co«»iLaTio«  or   147  cacaicai.  co'4»ouno». 
oa»4Nic   aNO    INOWS4NIC'   roa   aoiSiRLE   oat   a^ 
aawjcT   tN-.iNc   riXLS   oa   rucL   aooi'wEji    »H»iicaL' 
rHt'IcaL.    aNO    THCanoOTaaaic    P«o»rarir4i    ,».  r. 
ISnlTlON.  ^ 

»*".»«J    Ml  OIV.     10 


FiaiCTIOIIUl.    4N««.Ttll 
INTtMATIOM 

soaie    asTCTS  »   ru«icTI0N4».   INTiiaaTio-a. 

*0-t»l    »|T  OIV.     U 


•*u"eTio«» 

ajvaaToTic  aoaia  seaiti  t«r4Ni!iON  or   isTtsaaLS 
INvctviN't  Laaat   ataaiaETeaj   4no   »ra4a4TiON  or   4ll 
>INC(X4airirt  rao«   tmi   »*dO(.i  »oin7. 

**-»♦»    »«T  OIV.     IJ 

»ao^aTiFi  jf    tomt    44.L.#(X(   Taa.isrta  r<MCTI0N 
Of  ElLftas. 
aO-MJ    I  S3  OIV.       « 


a^ulli 


arwixiiw  »«|WT  OCMCMANTl 

SELECTION   or  caNorv   »E4l   aNii-raCEZl   l  waicasr. 
40-Ml   t*t  OIV.    14 


ffl-lS 


»CLlt«iLiTY  0iTtaN|i.4  7i0N  roa  MNta»L  raicMOY. 

o«*Hi$   trtrtNs.  4  accuasivt   TrPt   or   aaocfHiaC 
I»  rcvtLOPf. 

*0-»«3    lit  OIV.    li 


OAO   -   ORA 


•  »Ktt'«>iT    j$    iMoat    .'■..0(.»f'    :,    •-.1", 


•  »«n.*«<.t    .<<a    ««c    i«"Kf    -^rc--<    ••••,    r-,.. 


IMMIC    Sll* 


•».rf«IT-»»     14     (MOM     »0     W     U-OIM^f      -T     J.>^.,«i«:f 
I-l     '"€     ••»or»     UTKIi. 

**-t«<   Ml  gi  ..     It 


'•    IMIli' jam 


•«»••<  s-t. 

•i^   o.f,   ,.0,  ,.c»'«f   .., :  ^...,s,   .^,    ., 


»»-t«I    att  :  .  .       . 


•»-Ml    ■■4' 


«I  , 


-'  -•    ••--,■     ,,    ,„.- 
-      •••       ••'       ^. 


■.^  » '  1 '  < 


L«H     'flM^tl 


•  *  •  J.   «  « 


-L  »•« 


•   :   J^      'I'M      Jf      *t    4  J\      -r 

•  -     "■-  .      ;  4  .      .     L  <  S     >  .     . 
"-■■     .•-(,,     4-.        M        ;4-...4.        •.,,■.."     "-- 

»0-f«l    1*1  .... 


^'»tl    *«t.-    '•<:•    4^.:. J   4- 

»0-|»l     •!« 


"'tox. 


;     4  _      r 

X  4  S       4       .  ■    ■  .. 


:  .A    'I  * '  t   f 


0:  ■ . 


-.4   '.   1        T#        I   4  I 


0»1U'4|C 

-to  •*• 


.IC4'|J«t      yf 


tcoaanie  eo 


4*4r 


RITIO 


•  ii«4.*ri3i«  MS  aM>i««  a|Tt,  (tn^tNce   'j   • 
"*  ■»»  Jl..   »        " 


•IC      4J4<t.'SI  1. 
«.      '.I 


U     V     >A 


0«TTCT(»,  rO*  OCTtCTIOM  4NO  UUl.fll  V  .i  .4<  t  1 
CLt  UK.  -*l«  COH^OWnTi  :w  'h»  4£»i»x  -4.t. 
»"1'        »L»V<     iLLiaiUTOII.     OBJtCMrt     .  t  N» .      ',4,* 


>i«M..«oMa  »jij  aiKn*««(  L»<»4. 


Lr«ITl    0»     ITMCf     OltWNCt     »     •JIIM^     i4t 

M  ai<.     • 


'    STxn    V    r>«    lliTf«ACTI«    mtkcn    iLt-r.o- 

■'»•  0I».    « 


CO«TI.»jl«,     «CM*K>.     ga     W>,THC*.A4.      l>.f4'nH 
I"    cm   m    4NO    CtJIl*— «ilu»     »<,,     -,K-4,T,     „ja«, 

•o  01..   n 


*•   «■«•«?  iM    irSTtM 

P«ill«    ITuOt    »0H    >TUW>MN    M«<4-'>,     .,    4, 


'"^    •-■>i:4^    4Nr    :.<.:, 4v    »».i.j.,. 
•I'-   acuxcf    '.    •-€    .4«r   .«*■        «.,, 

«"»«..»%M.     .41    rvitSoOC.     f<rN«. 

OI»«^»l  >,. 


4*4^. Ml     10     f«4-.-     ,.»w»        ,     ,v     »,r     V««4' 


"      4t-*44'|j4«     r  «4}«      .  I  ...-  .      »t  .  ■  .^  *    , « 
5l>TlLi.4'r     rj«    »tK»4Tr.«i     Ltt.'«I-:-.     -.--.i     . 
CtLl      t.^l'44ttl«     «€»»'C€i     C&..'»^,-     4^     •^1-fli 

»0-Ml    lit  01 ».       T 


'••(       4,   ^, -4^11       'I,..         ,     ^      „.,     ,,       ._.,,, 

»o-f«j   rt-.  ji,.   ,, 

«.4i»    "OMlH 

•  one  l«« 

,?■.     *  •S"'^'**-'     •''-••»^-        •H'.Ufj     ,■»-«..*. 

*o-r»i  >i«  i ..    ,4 


•••.JCM* 


Llt> 


4-f    .-,    ,.,  ,„;,..  4'       ^4.     ^     ;      -,-••-,     ,4 

'0-»»J     V>1  1..     ,, 


'»*'4C»4C'j«l»«    ac^aoet 


'      '■      '       »-t«'     lico    ,4r     ». 


:4f4l.'tT<l       '.«*<40r'*.4>4|CM      f».H4i».r      ^.^ 
•»-t«l     IT,  0  1..         . 


4    «»■..<  "v.i^ci-:;    4S'-«-H«o»^.j»    ir.».4.-.« 


••O"!  J4i»'Hl 


.\^I  ""^^    '       '■"^"    '''—''.     4,-. .IT,. 

••OviaMif,.    MOCjllataT 

IC  j*K»-i; :  I 


'  *"  ■      :  ■*■  ^    CI  •*    "t  4  Hj«€  ^«'     -»     V4M5-     -jr.—     -.,». 


"-^    "f  •'■.  •     4»^     .>,• 

to-l«>    tia 


•0-t«l    >l« 


4>»'4»  ">%4  V  .H*« 


••   •»"M4Tili«   STSrVM 


**-»«     >»•  01..        ^ 


4M<« 
*.4.4-X   ■ 


•!'>•    •C'r.tstl     TO     -w,     ....     ^^.     .,,,,, 

»««>'i:».    ,41   '<Ftt.«f.    !•. ......      ,„ 

"I"  -ni  1-.. 


••  0I».        < 


so      4  0«  .   . 


r'**^..'.    ,-,   4ncj»    4Mr:(    J    ... 

•0-f«l     T,«  o;..        J 


'  \'      4 


IT 

i.4^"^!"*^     -«c.v«Tl.l.,    ■>,     »ocL'-     4S,     ...X'TIC 
a|W4»Cw     '.sr    a(.vH^i. 
•0-t«l    !>•  j:..     ,4 


■*»"|Tt 

-y"--^:^  <tW4«<H  ^   IT4T1.:   .<„,    -.«„i,». 


■••••■■    '•*    ^  ^i._»oT(  ST.  4L»    -»    .-.^o- 

..■•■VI      S      4|ift  ^       »v.,.       ^      ,,,      ,.^, 


4..J4I*   THt    (rdj(«ci    ?f    '-rf    j4C0«!    fcLi'iifl   lat 

«Tjr  110. 

40-t«l    IM  Jl..       i 


MlMl 

<!•»•    Tta*c«iruM    MMUC" 


..[^M    'r  •4»t"4T..^|    trri'.s    ^4, 
t4';CS     ■>#     4     •A4JII..4    4*t4Wt. 
40-KI    !•«  JIT.     14 


-Til:**-   »4j»- 


frrf-.     >r    THta«»*i.     X^'*""4T|0s?     )r    ..4^....^ 

^•i.'i    >'   •aTci4io4,  (.■[.40iM4  j4<  -4:-i:Nr'4-. 

i:^  «4: . .      .» .>«-4. 1  ■-».  t   r»:cTi^>4.i    ..4*Mf    ..4'.TNes. 

O-KI   III  j;  ..    >• 


l>4''4:-        ^»4•4       •0«4   :  .#0      jr       -.f  4T.4r   t  I  t  T4NT       4..LJ*$ 

>■    "    SI    <4»ri    LcICTaootl. 
40-»«l     in  Jl«.      1» 


••KV^r  co.<Taai.LAO  amio*C"  kaoa* 

*ct:.i"   ae^o*'    c^fc   4ia»oaT   f»';^i. 

.t4»r::      r^NTatX-      ?il^\.*'      I.ITl-4.      ^  !  .3 
-  3W4...S  :  -  4'  I'^J.      4NL      l4.«UI*.«      »TSTr..i. 
»«-»»l     O'l  01 ».  1 


0"1«»TCI 

Mcioalraici 

"^•ta.     I'a.TlAT.     4N0    '.<    ro*" 
:34c!*tlNl      Tn      fa|4C»      .MU€4     'o\^ 

•  >4r  I T I  ^si . 

'1>-««I     I9«  0  1'.     II 


T :  OS   J* 
xccsTi^e 


•"'t»<4,.      4a|TMNt'IC      »W      40TO"4*IC      t»*  r,m 

•  ■4»4'tM    ;s  oiii'41.   cy^^'i^n. 

40*1«>    Ul  01  >.     ,0 


MblOCr    allii^l    4J)TU«U( 

4    lI  tHTar  IftHT  .    aiaiATjai    STiTf..    roa    4.»o- 

■4"C4*....      Cf>i4TaOi.L  IS4      T.4e      a40I4»r->..     a4T.e4i,     o» 
■t4f0..      4STC«««4      4aa4*l     i40'J«.TfC      ON      "*  1  S  s  r  ^ '  » 

*«   4  iara4^' . 

40-t*l    4*1  0  1  ..        i 


cwoai 

4H4>.»Ml     0»      WO4<C4T4tTa0»v.lC      »4UjafJ      IN 

:;4!T4..   i.jir.fcKi    sTtTcaj. 

'0-1*1    4T*  OK.     11 


UIOCC    'IltlLi    MOMt 

»t-*Vfmy   4t*«anu>i|CI 


4 'a<- ja.4C  a  .  c 
40-f*t    014 


"<^     »Tjr  !€»     0»     'H 

txTa.. 


UIOCC   aiMILl    TfttCtlM   trtTtK* 

•4010     l«TI*rilM>MITt*« 


4raoc.s4-:'i   o» 


•IJTa4«     tuiiLlaJlT     CHtC'O'J'    «!'     TO     Tt^T     4 
"lUlLt    Ta4N»^o«0€«    »t»0«l    L4J4.C"    TB    »iai». 
■•ciiwaT    i-a4>«   aisTaaN   c>»t«4T|-,n. 
•o-MJ   Mt  01 T.    >o 


UIOtD    «I>1ILI    rUJCCTMIII 

II1**.4TI0« 

'   :5-«»-jTfa   Mio««4a  »o»   DtTt»«iNW»«   a404a 
•44r«:yi    !.tf^oaM4T  104-   rao«   "rsiiLF    *o»iti>n. 

TT..OCIT.      4Nr      4TTITjrt      04T4. 
4»-l«J     4««  0I».      V) 


••(lOtO    ■ItllLti    liT«*Tt«ICl 

■^CKaiaTTOX    4NC    ro'»4ano,    o»    CO<W\;T[a 

aiT..00t     or      'laCuIT      44l44.Ttll. 
*«-»«l     111  01  V.        4 


uiotD  ■iitiLfi  iinuTtcici 

lULIO    (OCUT    »«0»€LL»«T» 


CONTaX      4MC      l«jTaui»,T4T10«     04T4     f  0«      ' -< 
Tl'4a      1      ••OfLLaNT     1.04UI««      ?T|Tr". 
**-!»>    417  01..      11 


UIOU   alMILts    ltua»*Cf-TO.SWV4«tl 


"oroieu   Ttjij  to  otTfa«i.«    rwc   •oisra'ciTT 
<"  •twoyiMs  0*  •couciat   TK   «|a   <•  oon  I  T  1  "(N I  ■«« 
•or  •»>,i»tn  (T  Th«   rtKSMiM«  Kinicf   »on4NCi 
'*■  co4iTao(.   ca<«4«T«t«T. 

»»-»«l     *•«  OIT.       11 


KlOte   aluiut    IT»CTICI^I 
■  T    U 


<»■  -  HEM 


••Or-Jito     TI»T»    TO    OtTfaaiNt     TH(     »0»»H'LlTT 

"  •«»o.iN*  o«  atouriiM   tk   aia   roNoitioNiw. 
•>•  •fa.jiato  (>   t»«   i"f«»»<i>««  »miLf   »ui  i4i*:t 

»*    C0«1t«Ol     C0>»4«T"1»T, 

*•-»•«  ••«  01  y.    11 


••UN    rLttM 
•C4IT 

►uJiLt     U1.4JT     »t4Juat'*NT?     ON     IHIOJCl.      105-"N 
.-041  ■'1C9. 
40-t*I    1«1  Oly.    li 


iTaoico^i 

0«irT 

C4i,:    ^4T!0N     or      F4CT0MS     4rrtC'INi      THt      4-CUH4CT 

IN   rrT[a-<|N<N«    th(    nairT    or   tLO'iyr,    t  <Tr -,«ii  jni 

&TNriC^*f^.  TH4NS*.»TI0N     OT      4      S ''' V  I  t  T      iaTl-i_t. 

»0-f«l     111  01  V.     19 


IT*0KO*tl 

••4rMca4ric*L  4MM.T*li 

Ta4N%L4TIjN     or      SrUtT      4«Tl^^r      ETTlTLf)      ■  •  JN 

T-n.   «oyt<fN's   or   4   «'4TiC4..i.T   «4i4.cro   r,.»o»co« 

IN     4      C4a04N      JOINT.      -OiJNTfr      '>N     4      V|-ia4TlN1     O'SC'*. 
40-r4l      1*1  OIV.       1» 


irrt-T   Of    ,4i,,iN&    T[,^a4Tj«r.    ".aTMi.   >»»c»- 

SJHI     or     .I,. Ms.     4nC     4....JT     CO«»OMTios    ON     VLtC- 

Ti.f    0ii04TroN  or   «cl  T*L>rNj«-«4r.^i  J-   4i.l''t$    in 

4N      4T«3,«„{.(      j»      MTr«0.,».N      4T      ,  J -if      4N0      MC     C. 

ilNG     4..1.0T4     alTH     1.0.     J. 6.     15.0.     4.«    1^.'>     4T0« 
•fxffNT      -4FN1J.., 
40-t«l     IM  OIV.     IT 


irriCT     ja    a4014TlON    jN    ..Li^lNCSCtNce    rjat    4NO 

"i4rc   4-,cl  f"*   4fcaa  aM0iPT.oa5. 

40-t«*    44S  OIV.     1> 


•"4N0«00«i 

4     C0Nri,.4TIO«    or     m4.<OK0O«1    C4T4,.0<it0    il»     4JTI4 
40-Ml    T»o  01  ».     Jl 


'■o^fLL'NT    rf aroa»<4.4ce    4no   04s    CO»»OiiTioN 
-4NO«oo«.      rtKraaaaNCc    T41)lc»   o«t4Inct   "t   clot- 

TlN*     04T4     rao«    «4C"INC     C4LCi«.4TnNi     4 ND     IVTt4»0- 

L4IIN4   TO   o«T4iN   v4tut>«   »»(ririr    1 4»UL  »r  ?  roa    ri- 

Tt»«4L      y4Ljf»     or     THC      4af.4     a4T|0.         T4((.C^     ir     i4S 

c>»ojiTi,>,j  4„c  Pt«f oaa4i«ct». 

41>-t«J     40  J  OIV.      10 


•MiaotNiN* 

r's'a-.lc     4.40     1T4TIC     JTBINGTn    Or     -i4aTt>«C1     5TttL 

'"^   4    \.j^   '1    TO   4   soe   c5    Tf »pta4Tjat»i    -)»roa- 

-4T10N1     "l'STICITtI     tL4sTICITTI     C«T»T4I.L  !  »4T  I  ONI 
"t^>-4NK4L     ••0^t»Tll$l     »«4M     D14r,»4»$. 

40-t*!    1 >«  0 1  V .     I  7 


•"*«<«0«lIC     4N4I.T*lt 

Tne   <»M4Sf    i>.irT   or    tmc   H4a»40Nic   o^jtpiit   or 

TaiGLTClNf      »m.f4Tr      45      4     f  I^NC  T  1  ON     Or      TMt      J  T  SN     OT 

•0».4«U4T10N|  THeOafT|C4L      TI«l4TI$l      SJProaTtO     »» 

Expca  iarN^4L    D4T4. 

*0-f»»    «ll  OIV.     IJ 


HAanOMIC     0«CILL»TOH« 

PHI1N  or  »TM  ovraTowt   auAai;  c«»st4l    initj 

'»0»     in     TO     20U    »C. 

40-l«>    141  OlV.        « 


•MtAT   RtttSTiNT    »U.Or» 
CilTlN* 


l«<rLuc>«cr  or  "oto  tatL   tmickntss  on  T«r 

0VI41ITT    Tr     INtoTS    C»iT    raO"    NI-a«StO     atLTrSl 
DtXJITTI     >01DI'«il     Ca4C«INCl     JCTa«  S  5N 1 1- 

••ONiToa  rsQ, 

40-Ml    412  OIV.     17 


C4T    •tlllT4>lT    MXOrt 
■4CMtNIiM 

cO(.o-H4aritNto  L4»taj  or   srtti.  bt  saiNoiNdi 

tLlCTaiC     ?P»««     •0*IIINS    or     Ht4T-ar  JI5T4NT     4LL0t5  ' 
ON    1    NI    »4S'I    LLtCtaooCS. 

uy-t^i  11]  OIV.   17 


C>T    TRANSrC* 

T"t      lNTt44CI10N     or     i.4»IN4M     eOUN04aT     L  •  »t  •  5 

SiMaouNiiN..  Mo.tU0NT4L   CTiINOta^    [v  ratf 

COovtCTION. 

»0-»«»     »J  OIV.        9 


trrtCT    or    vlB«4TtON    on    H147    Ta4'4SrCH    rao« 

CTLiNoca?   !>•  ratr   conviction. 

40-141     1,(  OIV.        9 

MC4T   Ta4N$rt«   or    co«t»KT  CHtc.t'»804Hn   ■^jnolE* 

S^AjJtCTtl     TO    1     TOANSveajr    rtOi.        -i€4T     ta.NSTil     TJ 

souluN   IN   T"t   atsION   or   m«4ll   rirvf   Nu-Ta?. 

USi*   T^4NSl4TION. 

40-t«a    41T  OIV.     IJ 


<Tt4TY     $T4TE    Mt4T    CONDUCTION     IN    4    CI»^'>L4« 
CONC  . 


40-MI    •*! 


I4T  ni*Ntrc* 

tiaulO    i«ITAL* 


OIV.     15 


"€4T     TaaNiTtH    ON     THC     »U«r4Ct     or     4    BOOT    StINC 
"tLTtO    In    4    SU»C«SONIC    sraC4H    alTM    "OtTrN    N€T4I. 

rcu  Txa-Kia^,  roKOus  »4ll   si«r4Cti   c'ricT  i*  luoio 

r  li.** . 

*0-t«l    fit  OIV.    15 


I4T    r**NVt* 
"CAKIRtNCNT 

41S£<sn€Nt  <ir  taroaj   iNvOLVtri   in  TMic«-riL" 
HCrT   TatNsrra  HC'surcHtNTs.     c4i.m4TioN 

»«0ft0UNf    rr*     TMt     THICK-riL"    (>4SF     C0NJT4NT 

r.Cl/ia    4L»H4    sue   CM, 
40-Ml    IIS  OIV.     50 


C4T    T**Nir(ll 
■tl»II(4T0«V    •TimH 

«    ««•     INSTaUXlNT.     T>«    OltLXCTatC    MTSao^Tta. 
DCilGwen     TO    >«4SUKC     »4rt«    ¥4»0«     IN    tl»laen    414, 

IS  rtscaiatr.      TtNet«4Tu«f    4no   •4TCa   vAVoa 
CONTENT  or  nriatD  4ia  rrat  >«45u«tn   in  st4noino 

■tiTIN-.     5oejtCTJ    4T     4N«|CkT     Tt>»T44T0atJ    a4H«IN'-, 

rao#  0  TO  -aoc. 

»0-t«J     1*4  OIV.     14 


C4T    TKANlrri 

'■O^TNTirS     ^     ^4SH4S     4S     mL4TtD     TO     T-1»«NAL 
44C-JtT5    4Nr     StLtCTION    OT     r«ortLL4^<T5    0»     ,n 
tLtCT»J.THe»N4l.     CNbINC      IN     C  ONJ  I  nr»  4T  j  On     OT 
CNuINC     •earOKNANCt     4N0    1 1  ft . 
40-Ml    001  OIV.    IS 


14*11. 


4    C0'4»aCH€NSI  vt    atvita    or    41.1.    4S^CT^    lr 
JOONC    rracC'TlONl     ^»-t<10L0S»'     4N4T0«y,     N€   iaO«.0«T. 
►-J  STOt-O-.T.     a4T..OC06T.     CTC. 
40-M>    144  Dlv.     14 


4«t»T    TI»t«T<lt«(T 

COL0-M4«OtNtD    l.4VIaj    or     STttL    11    SaiNOINSI 
tLtCTaiC     5»4NK     »0««IN<1    or    Mt4T-arSHT4NT     »LLOrJ 
ON    I     NI     B45ri     tL£CT»0OtS. 

»o-Ma  115  OIV.   17 


tAUT     4K«((T 

THl«4^f 

IN    3-XlJ     HTh    vtNTB|COL4«    F  |  (a  I  i.l  4  T  I  QN  .     V4aiO<JS 
C0«B|N4T|ON<     or     C«TfaN4L     C4a0l4C     CO"»Nt<<IONS     4NU 

LONt    IVL4TI0NJ.    triNt^H»iNf    4Nn   nO«    t»l  N'rM*  I  wr . 
•■•J  »\.4<N4   r«r4NOC«5   •€»€    STooirp.      trrrcT$  on 

4aTtai4L     MrstuaC.     PLOOO    fLO*.     Ol     4N0    COl     S4T'ja4- 

Tio».   4<«o  r».  »4Lufs.   t.i.G.  4N0  f.'i  icar  •«e4»-      « 

uatr.      CLINIC44.   TtSTj   atat   44.40  at'OaTtri. 

40-MJ    41$  OIV.     14 


4Mc*n»« 

C4LC'JL4TI0N    or 
tLtCTaoTts. 
40-M<    fO] 


iLtcoartat 


J-»"4St    MtATTH    IITM    4'«4UL4II 


4     0latcT-C0NT4CT     M14T    IICH4>)«(«, 
40-MI    111  OIV.     13 


I4T    aCSIiT4l(T    4U.0Tt 

trrecT   or    i>oo  '    l«»oK«f   on   thi   Nec><4NiC4L 
»«ort»Tit$  or    104  coto  roaneo  M4^TtLi.0T  a-ii5 

NI     4LL0T     STBiaS, 

40-M>    lao  OIV.    IT 


14T    atSltTANT    4U.eYI 

•  lM.to«a*aMT 


•  B5Ta4CT5  U4.[crto  ai^oari  in  ocrcNK   nit»l$ 

|i»Oaa4T|ON     CCNTiai      Mf4T     BC5IST4NT     4LL0TII 
"€T4L$.     <tr«4CT0aY    "4TtHl4C»l     C04TIN85. 
40-Ml     ••S  OIV.     51 


NI-15 


trricT  or  HtLicoTTta  dtn4nics  on  stiep   iNSTau- 

NCNT    4a»«04rHC». 

»»-Mt    WT  OIV.        I 


aMCaiMMCRICM.    tHCIX* 

»<Ch«NIC»L    aa0«»T|tS    4NP    STmNGTH    OT     TMICK- 
■4LLtO    Cvi.I»«aiC4L     4N0    r40».L0»     $»«C"tC4|.     S.«LH 
HWStO    TO     llia4DI4TI0NI     NtUT«ON    14(4*5. 

40-M>   ill  Div.    IS 


4M(ne«l.0«IN 

'HTtlOtO^T 

»t4CTioN5  or  HtnoacoaiN  4no  stc40v.st4tc5  in 

TMt    MU.1»N    *rS»l«4T0aT     SrST(at        4N     INV(STin4TI)N 
U$1N«    N4THt-4TIC»».    <'<SOL\.i    4N0    4N    tCtCTaO-.IC 

coMPuTta. 

40-Ml    0*«  OIV,     14 


no  -  (MM 

«0-»«l    tM  jl,.       t 


■KTOLMT 

crfKMC "11:41   nwciouid  km   jm^   t^    i-^-.'^.;- 

C«TI0»    ■)»    C^U.    ""ICi.    ««ri«i4i.    la    THt    t«<»i.r. 

••If"    CXT4»I»«ri     4V|4TI'M|    rvJtu.         I«»j«,,rj, 

coneta^i^  n<l  uTu»c    4<ci  u!X4'tt.,  ^    ,^ 

•CtllT«<(T     l<«(T4a«(l     tXlO    aiu       »     •>«  J  4       I 

•»«j.l    f»   ./»r»i«.    ii>  r<\««i.'»"<fi.T    y,    4(tHont   j»~ 

••-#•»    tM  Jl..     14 


40-r»»  4o«  Jl,.   JO 


""^>«ot "^ j« I e   Kia 


•0-F4J 


4o.r«<  41.  ^...     , 


*4|r^l'       41      MAV'.rf        -.P  J*H 


•rtn.CT;^*     i'>*CT*llt     4  40     "ll. »('*•» 

>^   M-MiN   "X«"  t/«' :  j-.^   a.i    ,t  r>irj. 


>ICf 

M        »       .■41.M34.4,      •«t-~X-»  -      .4)«^t,,       » 

■J^.  -I  4%  It    '  '  '      4*i4>      S'«««^44'^[  ;*  f  1  OS      »  -M*      'f  « 

••jC>4<'<t.^      „,       „(>      ,j      PrTrnTLt       •»,••.', t«> 
40-r»»     MO  5i..         . 


'«CH4'«tC4(.  •wm'TfCt  o»    4..   4«o  •ti'»-'«cra   • 

frtj^  coMti     jrmiT>.   »oii.   '-.ic.«»«.   co--' 

HI*t      !'■!■•'••'      41m      V<f  4*     C"4»4C»|4M'  'C  t 

"I     ••§  31«.      1  ' 


("tcr  jr  cxat    'Hic««tt>  jn   v<4«   •■ 
•«.    -n^rroaa    coat    a«r(a|44.i    •ac>44f 
lfl"ltl    4»«    la4i.»4<l<>«    »'K(a-atl. 
»0»  Jl..     ;  » 


C4L''A.4TtaH     <||<I4T|»<     -^oviait     >4i«*|'..     -  >.. 
•  '•KTlT-t    r»OM    IL4t'IC     •»orr»1\t\.     f«(«4-     l«to«*- 
'TlH..     iiafc'    t'*Cl*    .r*14M*.    »•-!■«»    ,..,...     ,. 
4"«)     i»«4»     .IMtrtoM     CMf     -4'f  41  1^  I. 
•>    411  0I«.      1. 


Iliroc    44«   It^M   raovta.K,    ^    , 

CMri«iW4Tiniit  »   u«o«ic-   -onti    i»   -wrxu'i^ 

44.    'OIL.        CtlWaCltlvC     4flO     to«4«     f4t.M'.     ,,t,,» 
•«"•     1.3K4    'O*     C*OSM«aOCC     -0«t      •-•»    •j*     .>sc. 

c*«   coat. 

•0-t«J    «11  01.. 


'Olti 
'  4C  f  .  Vj"«  4Cl      •4rr4.T  .M4<  ,       'I*'!      ■)«      ,,        .^ 

C4<»t4f^    4a<f-K«Tt-     •4.<>rXi.      .-^a-irii^     -« 

•  l^»  '  »     4*  »  ;  n     .)«^  , 

•»-#»i  Ma  J I . .     4 

r:-<»i«.,      ,.-».3*J;,     ■.»t,-,     .,    ..«^„    "^,, 

4<>-r»«  Ml  31..     t 

•"■"WwroiLi 

■^     '■.«        4.t-..A.4'     «-•!■-•»     -»     «,»-.»,•        ,.,- 

-r-»-4.^     ..'«-i»_'.     ,.,.,.,    .,    ,,.^_    ^,,, 


r«l-t4  1.»»T4..      Jft4-|.UM*1      3.      I>M4^.   --114,-       ^ 

••     •     'afl       ;»Ci..4-:-'«      't     -"'Jl* 


40-f»>     14t 


•      >      «-.-VO«v%     •*'»|41>»i:      .^Oa      44^, »      4      -t»C*.44 
'     ^"^       4*      4s      •■M4.e      T4      4»T4rB. 

40-MI   4««  ai«.     * 


4".^»««to4iic   ■Mta.ii 

•■•<::.    «4«^    .llfo-.j    -"TatONic    miii^ 


4»-M>      4«« 


■4  11      -<-l-4v      4(>C  '  I   ^l^. 


'"^       •^4  4"4C  J4  0*IC  4t      f'tr^k      T4      Jl»4i'V.      4 
4v»«:4.      .4V'XU4'-|».       4a(      4(,|t44-.       ,.,      ,  ,  ,0- 
-;.4'3«     fr..ci     J«    .'S.*.     ,HM.<.      •■.Tn».,4«ooi- 
C««>      •      ',     ■.<     •«««»     -w     '.^         T,,     ,     4.^     »\4-taT4. 
4^      -••"fOrrt      l»»fC'      .»4(      X>.'>Kl'44>[n      •« 
**•"'»        '"     '-«44«^M.     irrcc      ■■•     '^i(»li|    a, 
••».444-4r.       .41     LJOC<.#«  MTto      4i^     0  :  V  J »  4*  H  . 
4»-f«l      111  Jl..       14 


t»4«.i.4M1« 


J4       •"  1  -.      4r   T  4l      .^4Tt  t  . 
4d-t*l      41-?  01  ». 


^^•*4.4  4U» 


"4.  %^4LC«'I94I 


'UIA.I    (t.4ir    i«4t<J>K««'t    J« 

"0»T  '«4. 

•I  31..     li 


"»tCT      J»      .4ai4T|04|      .^       '.<      i«  1 

CWiTWJl.    »    4    »TOC>«*«»IC    ••octtt. 

4©-r»i   iM  J  I..   I* 


le  en.1 


»il»€..        J»- 


44««4''t4     .JS 


out 

"■»s»flo»4i««ie» 

'•fc-t.«44<l    •4ria.r^4ai«L    'tl'i    -m    ., 

4l«   :•      44-      -      »   . 

40-r«i    *M  Jl..      « 


c.44i.;,4T,  j«   a»    •.«   -'•<:»«»<.4«o-4ari4io« 

""'♦~'i:-4        |«Tf  ••«  ^  4- ;  ■»■  V[»    f'^    fr.-M't 

'  ^■^'••''•'l"      J"     4«(i.  V4*l'^      TP      *r-.,      VC*rr((W      4V 
4t..44M>„     -W      <.«      »fC<t''rM     J*     4As4(V>T4T»., 

40-ta»    t  w  0 1 • .    1  4 


•  la>. 


f'.M      »      ..«     .-41.,      ^  3,        „  J      .^      ...,, 

.4/"4i      'l-v-i;,!      C«C.'t4«.       V4».  ;   V    H«4    ,» 

40-M1      414  01..  4 


»Itl.l     'UTi     »     »'0«4vAlC     •^.I-'.      »0.»T-40^l^ 
•  4W.      4  ,.1.4PT1»»  I     ■.T>»4>i».i:     C'l.!^in*4l     ,.^. 
••*«Ci"      4.0«44£l      lt4«[k.i'.. 

••-r»t  laa  j i . .    i 4 


IC    »LUIM 

'll^J  't4Ti  0»  "TOBaU.  IC  »L.,I". 
•  4«f  .  liTinnTI.Ii  -.'tWAOl.  IC  C.l.yo4 
••♦"tti     fjaaaci     lt4»ii.|'.. 

*»-r»»  111  J  i . .    14 


Pi.fC  .40MT0H4UL1C     t»»lC'.     4P»\.  ! - 
'U«4U.IC     •^t*l«t>     -14-     .J<.'4V     •**€ 

•*4»«ti   CLcrT«ic   »ir«ci»»    y    ,:>,i)» 
»-r»i  M4  Jl..    I' 


*<a»»'44:w      440*j4%:ji». 

40-M1     |««  3,,.        , 


•  'I^A.4»ia« 

■■«    .4\j-(j'j«    _t-'i4»    :«    '.«    -••TH»i  »..ic 

4t.:-)4.»      (.4.      ,.f^C      ••      -.l»'XJ»lr4c      |l4-<r^4'lM 
"*      ••«      "^v**     '(H.,.-*!*.     «»l^«.4.t)".     •»      .4«|i>,« 

4«44»    •■.,    ,    «o<,).»oir    t^icaoof     4  «i    '4</r'«if. 
■  "^    "^    •-    »t»i    4'    4»- :  c-.    4    »*t  ii^«    )«    -i«»4»«t9a 

4fV^0.HI        <      «oHt       •"»«  1^      i4«     .4^      .,      •4)0,*-.-.. 

»"r;-         >      <.,.      ..'t    ,  41^:4. t;^.      ..^     ,T-.i4t- 

->4'4  4     •  ■  -N    Mat     .c«0  sj'l;, 

40-r«t     MI  Jl..      14 


v^st    •>.-^u44.    444    :-«-!:4t   <r  4fy4f -amt^   os   i-t 
»4,  M14       ..»    •4itt   af.     iiatsar...     4sr    lai.iiai 


•4«    Macaa.KM    iTlTTai 


■    X  s  r  ,*.  i'jc»    :)•  4a    "■'ta«*4_f    -•-^^ 

•V44»      44W,  j^      t*t4»  4(4^4*' 

:  a  rf  <«x  '     4  »  «     KHjWC '  '  Ja     F  JC 

»*-»•»    in  0|». 


■»    •.» . 


:  i» '    4  :  '•. . 

40-t«>      1«« 

44';a., 

4lCf 

ax  . 

tiaC'«IC44. 

^   ^a44  .  a4 

>»    .  •  a  !  a-»  ' 


IC    *v.ulM 
til 


'"•"^ti*  00    iooo»    tr4ai.c   ■4w    '.    !j4. 
■<44ri.xMoa««iti«.    1 .4-on«o.w..a4»..  xwy^ta/ca 
••-►•I    r»j  J  I..    14 


'"•'HtlH     9»      ,000     »      J'4»Lt      a4fC      '_       1^\      .!• 

t«rL»4n»x  t4«0»4»!C     traiicxc^     ,,r_    ,,     •  „ 
•la'LJOa'Woi.WHtiiav    C'>«4s. 
••-••«    *»»  Ji..     1. 


H4.J«l     .4c /• 

ka     I  <*f  4a*^     :  la 


"■»WIO««a 

••l'n*l.4ao 


-  «  « 
I"".  f^(-  • 
:4  '4^  »i '  ^ ,    *.^«is3< 

40-M1     ITl 


>a    r4u»    ac'»4a04.    ' -■•     .f  af  « 
•■    -i-^i    . X        -t.,     ,4... 


Till 

•     I     ■4^4^     ^-c    afl.'t'     ,:-.    ar4tya,aiar4    >. 
4*.*':e4     :-|     a<  44    '•*4.f'     '.aC(4K.4ap. 
40-142     4^4  Jtv.        i 


•ir)«a.!»!C4'tO"    ITfTtHt 

"af"4';.>a    44ir    ^  >  -  aa    J4     '«f     -.a4-4«     |« 


•  raTaviii 


'»<   i4  4  4  •  1  >a    r  ao" 
\      — 4.  -af      v*4  ,  : 


IC    > 

•     a.T^aji  IC     »\J 

3»l44Tlar«    341     r»« 

•vjftTio^  Ca«rac* 


40-MJ    Iti 


>>t>«o««a   CLfCvooct 


r»»IC'  3»  C'<til|C4(.  CJ.*U«T1!J4,  4«  ,j^, 
»<  C0«B..1T|141  J»  jC'  f>H.laC  .j»  y,  4'4..- 
'•^""•Il      -•»'<«0C4»»0»». 

••-»•»    1 1  a  3  1  .  .    1  3 


'•-  i  ^( '  »a'C€  -4 
«  :  'a  t  <  a<:  c  '  •  >\.  4 
'N  '•  >tw  la*.  '  4:  '  ^a 
:4''S  '.4'  4a  ;aTr44(^4..  sv.jp 
•/..•4«  4VI'  .'j«.  a«  .  4«j  •fa.^.a 
'5  ■  fC'a-.,»  .,j»^  :f,_  4.-4, !ja. 
40-r»>     4*0  ,!,.         . 


•"^'0«0«€a    f"»«ITTl.t>>tN» 


•   4..    %   .  4  4   4       .4  4 

»  '  :  ^a     |.    .     ;  , 
4.4'      4  4(.  .        )  4  • 


•  401. .i9«  C>«HII4*.   jr   nT«0(.r/-   -nja-.^.aaoa^. 
•«H4»    •4al4r|aM    l»    .HI    t '«0(. .  -4-af r  1  a •  a.-, 
l-et/tTa.i     a^TWiXHlalc...    t'a'>«|||,     4,^j-n^.,,, 


-TOa  ^^,.  s     4f^  I  f  r 

f^tc  'a  )••_  4  'f  T    -»o'  - 

:  »■       ■"- 1  1  ■  . 

40-»»a  i«o 


L.      4a.- 


"f  W  4  !  4. 

43-Hl       141  Jl, 


•  iDCarir  iC4.ia>   iTiTtM 
•  44144   ■(4ra«i 

a'far.a.sct    at.4».Bfa     4s.r^4-7'    4m!cm      ,^4$ 
'''•'i*     ■   «' s     •       l."!a4'i     a..a\.s-  .a  iau'   ^    «l. 
s4..     ..^..    ,4     4.,    41  4'  -a     ,-t^    ar*.    1.4. 

40-f«I      1   I  J  -   ...  4 


'•*0«. 

"J*  1»  1  ;4' ;  >.    \^jc\l\    4<  af    a4^     „    ^l<->/.a€» 

••      -.       la-4      •■..      .l«(X-».t»      4W~      T-»      »T    4)114      ■»      r,«I« 
a4-     af      „.t      ;^,.,..»j,:.      .  .^      -j,,,,,(      j,  ,  4 ,  ,  ,  |  j„ 

^4    .f    ».     f.af    (aj«    w-J^i-af     lai    4-.it.r,)    4ao    TaH 
•at»4a4M7a    -.».,    ac    "'IZ'     JS     .mt     »xr)»t»TtTC. 

'■''"■«     •     »«'4     %Tn»4     0".»a    Lia'a..     4i«>    -40Ut 
"•■-•I44aic    0*»i«iX»l3«    ->•    a04ira'.4.>wal'- 
»'44-.^  V- -a.- I  ,       4.l»L«.la'    4<«    .ia4.|aT    raaaacTta- 
:«'■;«     .r.e      J«>t4.<^     ta    ^l-mt     'ty     4a|a»e4    »"IC~ 
•tar     s     i,c;'|.,    -0    l'»fc';-a4    jr    .at    —v-v-'l. 

f\^~r4-..4      -    „.  1   .       1.-1M...,4.       4ar      ^•^--'NILL" 

»'.4'ss.        ■-,     4"4C.     -ila-t    rw    »t.«[a    o..    ..«    C"*" 
4    •fS''44-"a'     »>i't"     j»    a.    at(.4.f«l   ra    444 

.••:':'    .      aw.^ i».,x  :  •  1  J ^    j<-    ,■•-•.^4^.1-    •ti^aa'a 

•«a«     '•..■     ..!»    4IT4C.     ayia.    >»    »v4«la    4an    it    •4t 

•-a.    :4,4€    jr    THf    ->4a4<ic    -K    ..«   r^tca'v.   taaai- 

'?  a4  la  ,     ^,  %.la. 

•0->«<      1*1  JI ..       14 


rf4»i»itITT    utia«    atMC    lC0MO"lC4i.    tut    »»ic- 
I*al    T-^aa    4T»aO4H0    Caad^T     iNPa;.    t^riafasi 
T«4all'I-)a     »i;»t44TU«tJi      [l«r«k.-«*4C  TvjMf     atL4- 
TlJa**-!*!     T'lT    afT»4C0». 
40.t«i    51 >  01..     1' 


l|»4CT     VX% 
•l^lTICt 

ia^4:'     »>aX4     la    aL.STICt    •.    J1T44-V.04. 

40>|«l      111  01..       14 


ticiciro*  i.iM.Tt 

4    t.a»f;,    aaaaiacTia    1  Ta4a»l  iT-iaj .    atlliToaj, 
:ij<-e«   •ar  L4)^>i    "ooCl   'w    4   »OLin   »'4T.    44|tc" 
laa  ciacjiT   ro«   ilIC  Tao-^.  l»>i  ■«»cr  a'   3ii»\.>»1. 
40-t«l   9*a  01..      9 


ii«i.^  c>4»ouWi 

-4tt      Cr.fCT      laat  1'  Ia4'  I  >.»!  (i4t,.4"40a4'\Ne  T  tC 

a»4«j«eataT4    O"    l.4aoa4'PC    Taia    ri^aj    o.    -ata 
>a    r.t4»l    tJ*»fa4Tft>    aaawt  Todlf.a  tc  »  I  vt    :-'a»are 
•Ija    ■»     laM    Hta». 
40-t*>     419  01..      2T 


•  laiaT|4k   •ulO*«CI 

0I«|T44.    CO"UtUII 

•  aaw'^t*    0#    ao**.«'4iTac>^.«K    T4i^.jwfs 
:ial'4c     4.jI'^4M;1     JTSTfaJ. 
40>t*l     •'»  31  •■      IJ 


•  l«>tt4L    tutOAaKt 
•ei.I»»lLlT» 


I 

ratauCMCa   4>tiaw«*irt   l/«*o  To   1/iso  ca 
»trT«»(.    acr.loa    »0«    JT»    KNftNC    ncVIvaTtVfl 
•  4I44N     latcTa4l     F0«     I»     »«CT««I     « |  ••«    OCFOOaaT  ION. 
*0-t«l    4IT  01 V.       « 


IMP  -  jrr 


•  IHO<M£IIIC     (U*iT4MCCt 


C0H(>44ItC>4l    ar    f.t\<JKLTl    4N0    THfOIICTIC4L    V4t.UC4 
TMt     4»tCT»»L     iNirNSITT    Of    ULT»4*I0L£T     WT 

OIV.     IS 


or     TMt     4»tC 

«»UI»TI-)<.. 


PfVtLO*.**?    0»    C0.IPOHTI    H»Tt»I»L»    F0«    J$€     «<  •  I  NTtM  OMUN  t  C  tT  I  ON    trtTtH* 

»^4Tic    44»n   nva*«IC    SCacl*    C«TOocalC    TO    jooo  •   u» 

TO    aoe    aai.     MCI»»OC4TI..«    SMirTX     KaLltl    C'tlwn  COW.TIBILITT    t»»LU*T10«    »0ll     MINTEU     T4PC 

o»   tr4CFV4ias.  BUFro   t0uI»«tNTt    T4rt   HE40CII   4Mr   T»«   at-oaoE". 


4(>-r«l     ••• 


•IMKCTI 

4t.A(ll* 


01.. 


14 


*0-*«l    «>0 


•  INTtWIl(0.«Tt*t 


OIV, 


TMt    lacirtNci   4Nr  01  tTBisuTi(>4,   or   vaaiius 

4CIi4L     •'•T     aOTtaT|4L  !art»Tr»«4TF     JIK44e     VtCTOdJ 

la    >i.4i<4. 

40-t«I     !•«  01..     1» 


•INtTkLLtTION 


TMt     INTCa»CTI0»l    or    t.4><I«l*K    lOUNOlkKT    L»Tt«S 

sonrouaTiNO  mo«i/ont»i.  ctlinocki   in  r«tr 

COXVtCTION, 

*o-r«a  »i  OIV.     « 


•t$oa4«<rj  or   tmc   r4iiiiT-«tK0T   l4S{'. 
M>-t«]    (Ol  OIV,    2S 


'•laTto    C»»».U    4ao    CJNNtCTOOS. 

u>-t«>  **•  01..     * 


•INiTKuCTION    MMUkLt 


•IWTtH^HOWfTfKi 

O^Tie»L    t80I««««T 


••o»)«c    TijTj   Tr   Tt'raaiH 

V     Ifa-T,!,,,     wi     «tOufl"*     '►<      4 

aC4   •fj.lai'^   i»    T,*    ataw<[ac 
4*4.    *?a.a-)v    co..r44TaiaT . 
4a-(«l   *«•  Jl*.    12 


•  i»tCTiom 


-e     •0iJI4!Ll" 


>mi..f   •ui-)4-<i 


if  •  X.  34  1  '  41.      ITUOT      041      THt      Uaja      4NC      «fC'4L 

avA.      4      4\aia4Tl0     44.«4C1T      ••UOtL  *      .4^4      ...t      aC'T... 

:4,i'T    ■)»    aiTilaTi    1 1  tm    vi»t,.i.04IS    4aci    f  t- 
«4^ao«ti.L?»T«    J1I«*     4     «J"«ar»CO»t.        CO.<»4a4'lVt 

•  *jrip%    -)4    ca    4**c  uT  ]  444  t  I  on  .    4    Hra-4(i(i4_  i.t^aTija 

4"*,      4      ..4T.1      4»«LUTia4TI^>44      Tf»T      4>,0  •f  C^      TM4.      T  Mf 

ata-aftit.  )T  laia    TiTt*    4410    ^Hf    i.4Tr4    4(104.  '.!ala 
■lTf4    ••[•t    "!»»«»    T>,4a    TM|     4««4.^'iala    T''»«. 

'■«      ..4Tfl      4«^jTll4*T]0i,      T||.      arrr41      TMf      4"'- 

»4a*4«t     3r    .||lDI4|«    II4CT-     •l4C4aLC    »fS'4.''» 

t:'-ia    Tfo   Mouii   ovia   lo^a    .at    ifi'ji,  JT  la*  * !  3a 

•Ii'    aao    TMV    ,<a-44«*.UT  ia4T  loa    tjjt     ]a    •-»•:►* 

•  lariat,    Cta    at    a*OC     04«..    4FTX4    -ata'.-r-\/a 

40-l*I    Ml  0I>.     14 


*     C.3aai^»TIua    Or     H4i4C)«OOaS    C4'4L0<itD    9.     4iTl4 
'•J"     194J     THDOVX^     1»*J. 
40-Mi     TV)  01..     M 


•  INlTKunCllTtTIOM 
MLM*IiM 

4     C3a».jTt«    #«0fc«4a    rj»    OtT[aaiaI>4G    1434* 
Taaoia-,    i,^0*M4Tl0a    F«ja    aissiLr    •OSITna, 

Vt».PtlT.      lir      4TI|Tjrl      04T4. 
40-»«l    ••«  01  ».     Vi 


4IllS0L4Tt>M    UT|II*t.( 

'l«t     •r»IST4l4Ct     'UtS     0*     Nt0**fat     C04T4D 
'IM*«4.4>«    fLOTM    jMD    '3"    C4«»0    C '"a'aaT'af  aT 

LINf  at. 

40-t«l     f*T  01..     14 


4     ■4r,,atT0«4»0TK4a|C     4>TlaCH«04K>Ut     SCNr*4T0«, 
40-M*    *«•  OIV.        « 


•  iKTiMii.  iCiMTian* 


4   Di4Cjisiaa   or   TMt   ourrixa   ntoSLca. 

40-»«t    *J«  OIV.     IS 


laTta.Ai.     4«1TM4*TIC     4NC     4uT0a4TK     E«a04 
•"4»1.T»H      la     DlalT4L     C0«PI'T1N». 
*0-t*>     Ul  OIV.      40 


orTiC4L    iNitxrtaontTuT  ro«   ri.tsa4   d|4<s><0Stics, 
40-»«t    •!•  OIV.    20 


•  INTCKfTCU.**    MITTU 


»TtLL4»     SIHOL4T0*     rt»SHlLITT     JTUOT. 

*o-*«a  M«  OIV.     2 


•  INTIUVCNOul  nui>M 
r«T| 

T>«   trrtCT   jr    iNTB.vtwuJ  »0"INI5t«*ti'>n  or 

V4«I0U$    F.T    [MULSIOas    Oa    the     ULT»4ST»UCT.jat     or 
TMt     l.lv€«     4N0     TMt    r0«><m.»TI0«l    or    H€»4TIC     aiSMeNTi. 
AO-Ml     Itt  OIV,     l« 


•leniuTie.) 

C0aTINUIS6  RtSIAIICH  go  NONTHEKHAL  ICMiraTION 
IN  CEJI  la  4««  CE5IU"-HtLlUM  64S  D1$CM4»'K  TU6ES. 
40-r«>    (20  OIV,    21 


•  ioMosM«Re 

«    SOljtiOx  For  ELF   rHOratATuwi    la   the   •.•t— 
l04ir$rMtae  '■4vitt  Bou*ioto  av  aa   isMOMWirNrous 

4alS0T«3aiC     I0<«O5rMt«IC    MtOlUK. 
40>t*t     1*4  OIV,     29 


TME    niFFusiuo   ort«4To«    IS   ocaivto   F0«   aOTlO* 
or   FLECraoas   alOmg  tmi   lInis   or   ro«ct   or    « 

DIPOlE     4aaa«4|a4T10a    TO    THt    fttOaaoaFTrC    FTELO. 

*o-t«a  Tsa  OIV.  2s 


•iMTiaaA^  T«4NtraaHt 


•  iiricTio«s 

•\JllF|C4TtO«l 

»u«I»!C4'i3a    STjcitS    rcrt    nhOt    or    Lti>CTT"tS 
3F    Bul**.    ri4    LluCOCTTts    4ar    TMT    ITjoilt    -ir    Tm€I' 

a4Ti.«t    fcac    CONTiiajtD.    TMt    COai^vETE    sca444rloa 
34     LfuCTI.Mf     FaO"    c'SOi.at     las    4fa|lvED     4aO     T»H 
4^F4N4TI>4     M*0     ".0     fFFfCT      04|      TMt      aijC  O^t  •  T  T  0*  . 

.tjcoi.at   4  atrt  sTcrs  oivara  i.*T»«t    lun  'ausfi 

C»T0^44aic     0«ST«oCTIO«l    Or     laOl^  4  T  MO«f  a  I  f 
l'4aM»i.X3<C  I.       4vI»uLCaT    4N0    vI4ji.EaT    CH««4CTta- 
K'lCI    atat    oascavtr    la    otht*    TrtT    aaiaai.*    ■xlC- 
•t«i    s^MjfcTto   to   lartcTiONS  or   "Nt  jooc  ic  -  i . 

IK><^ICai4    C0I.I.     ixiaCLLa.     4«C     S4l"0«Ll« 

»T«4ia».       TMt    4TT4C"    "o  1  a T    or   rvaaia   o»    thi    CMAla 
or   •fsrTa4TniT   ststT"  or   a.    i«t4TEaiu»   144 

CL4»IFIt0.       "aOS^aiO.  1»I0S    or    CTTor\.4S"K    at>4»«4at 
■tat    THt    aala   4TT4C»    roiaT    or    rv'XN    4i«n    jt    ••] 
'■«   C40M    or    T>«   04>4ai   or    THt   fLlc.aow   T44as- 
»ta«l>4»    s.STtK, 

40-t«a  Ml  01..   14 


•larsMaTioM  acnilvaL 

40Mt   >ao«Liat  or   aasic   oa44Nii4Tio.<   la 
••oaLta-sotviKs  mocaaMs. 
•«-t«l    !»•  OIV.    >o 


orai.4.]'a.   or   aa    laTtaaat    INvrastoN  roaiauc* 

.0«     4*     IvrtMai.     Ta4a»ro«"4TIO«    »m|C"    C04lT>iaS    THt 
aCat««4  IE4    »0(.T»0»l«L    la    TMt    «ta«ti., 
40-»«l    •»•  OIV,     IS 


•  l«Tta«*4.i 

4i»a»ToTic   POata    KaiES  Enraasiow  v    iaTt»«»L» 
iavO(.>T>n  Laaat   raaantTE'S   4mo   srraaaTiOa  or   4ll 

«lMiUl4»ITI.  J     Fa04i     TMt     »400Lt     'oiaT, 
40-241    4«T  OIV,     IS 


INVtSTiGaTIOM  or   Hi»H  FaEauE>4CT  vaorasaTioa 
!a   TMt    !0,«05rMtai   uSiwa   saTtLcITr    TaansaiasioaS. 
40>t«>  4>«  OIV.     a 


KOCKCT    aCKMCM 

iNvtsTii»Tio«i  or   TMt  LOata   io«tos»Mtar  av  Mt4as 
or  L04M  44010  aavts  4M0  LOa-ratoutNCT  ^aoats 

IHiT4LLE0    OK    4    aOCKET, 

40-t«I    4S4  OIV,        2 


0faiv4Ti0N  jr  aa   larEaaat.    lavrasioM  roama.4 
•  oa    44    laTtsaat.    TaaasroaaAT  ion   aMiC"   COsTiiat   tmc 

atat  •l«4Jta    aOLTNOMlaL     la    TMt     U4NtL, 
40-ta>    4*4  OIV.     IS 

•  IMTtMALt 

TtTLOa-i     (faill 

»iTa»ToTic  poata   staitt  EVaNSiONS  or   txTi- 
aaALS    lavoLviNi.   •   Ltaac   rtaantTtai    oait   sltaoLaa- 

ITt    close    to    »Mt    S4P0(.t    roixT, 

40-*«*  aia  OIV.   IS 


"<     4S0    f«tCUT|»f     aouTINt     FlLOT    MOOtL    '04 
'■•oaaATi^    STOaaat    aio    atTau.tL    I'STtas. 
•J    1S4  OIV.     10 


•laraAaco  c*uiai«ifT 

COMTaHHUTIOII 

l»Vt«TI»4T|0«    or     Itm.    C04IT»J«ia4' iUM    U4     atFLlC- 

Toa  i««r4efs  or   l<#^a»afo  aAoitToas  to  at    jito   la 
•racE   aiauL^Taai. 

*•  OIV,     >0 


■  •    S^CTBM.    (UT*    roa    ai     auXHTOtSl     SfTTa 
•  T«KTuaf    C0aaC4.4TIO4ll     »(.irvuiTICi     4ao«4Ttri 

'*.r»4a.ot*^iaic,  atWALOCHToes. 

•*-*»!    t««  OIV.        4 


iwtiTiaAioni   la  TM(  FitLO  or    suaracE 
'oattii     coiLICTiflFi  or  a  Tic4aiic»L  atroaTS 
^*4<iai.4rto  raox  ausiiaa, 
«0'iM  aas  OIV.  2S 


•INTCaaATIOM 

irrtCT  or  otaaaoto  onaaTioMac  '•ooc*  "m  THt 
4Ccir<UL4TiaN  or  taaoas   la  wiwaicai.   iMTtsaaTioxi 
TaAPtfOIOAL    auLt. 
*0>t«t    4T1  OIV.    SO 


riTtasio*  or  Ttcoata  tm«t  the  NCisunt  in  THt 
cov#>T4aec  otaccT  aaoouCT  or  atat  LiNts  aiTM 
lotaTicai.  44USSI4N  HC4i4;ati  TaANSroaiis  to  an 
EouivALEaT  taauaE   UNOCa   a  Llwta   TaaNSroatATION 
alTK  A  MiLetaT-»Ct*<IOT  onaAToa, 
AO-r«i  ait  OIV.   IS 

•INTtaMATIOM 

rtMCTieaUk  MaLTiK 

SO"l     4srfCT»    or    FO<<TIO«lAt     INTtaaATIOM. 
A»>t«l    aiT  OIV.     IS 


4ieN0«a««Rie  aaoaa4«ri«M 

TMt    TaANSMISIlOO    OF    A uo I o-#at OUt NC T    ELECTaO- 
"ASxtTIC    aAVES    THaOuaM    TMt    TlaaE^TaiAL    ?■>•«>- 

STMEat   la  TMt  aAtNETo-ioNic  Moot, 

A0>t«2    T|a  OIV.    2S 


i^ASiiatWNTS  or  TMt  oisTaiauTio^  or  tLECTaoN« 
IN  THt  r.HK«l0«  or  TMt   |OMOSM«at  tr  oav4viN« 

THt    BIAa     I>ICOt««tNT    aACaKATTia     SISNAL. 

ao>t«<  T*o  OIV.     a 


ErroaTs  to  otTtCT   thi  L04ia-otLArtD  ecmxs 

•MICM     SHOlJCD    atSULT    FaOH    THE    HA4HtTIC    O'lCT     TMtOaT 

or  raoraijATTOa. 

AO-t*l    111  OIV,        ( 


alOH* 

MTCMeMOro*    TUTS 

TMt  ErrtCTt  or  Aia   ions  On  huhan  acaro*itANCc 
ouaixa  rsrCMOMOToa  TAt«S. 
ae-ta>  ire  oiv.  ta 


aiiaact. 

TMt     FOTtNTIAL     INrnjtHCt    OT    CtaTAIN    Wlt- 
IITUATI'HtAL    FACTOat     IN    aOLC    FUNCTIONINa. 

a»-»«a  ffi  OIV.  J2 


a|l>TttA.I«lllLlTT 

4N   laTEartaontTta   stuot  or  THt  crrtCT  v 
acuucto  rvEstuic  ON  Fact  conviction  raoN  • 

VtaTICAL    PL'Tt, 

40-t««    ITi  OIV.    IS 


aJIT    CNaiNCt 

EFFtCT    or    CHCMICAL    CONaUlTION    kit)    40NKTUNCS 

ON  coHOusTiON  or  jCT  tMSiNC  rutLSi   Ataw:oOLE0 

EMhlNtSI    HTTNIOCaKaONS. 
40-t«l    tta  DIV.    10 


M-IT 


•J«T  riaNTtat 

a«ru(kiN«   IN  BkltHT 


Jrr     uv 

•JCT    'l«MTt*l 

■VuCk.i<«   la  (i.i*HT 

•«OTTr^     Ot«1..0^.<t«T     0.     .oOf         l«i     .■,     w. 
»»-»«>    M«  31..       , 

•S*'    ttVtMl     l>ITm*MLMT| 

•     OritT.i     -Cft3«'-t54ic.c     3.'.-.     *    .1,..  J, 

»«-r«»   t«T  Bi».     1 


T*^9»-«-.T    Of    f,ir,^    t,,^    3I1T,;*   .,^, 
•0-»«»    MO  Ji».       » 


•  0-»»J     1*1  J,,.        , 


•3-»»J     »•)  ,     .  .  J"  ^. 


■■•VMC    'HtM" 


.•■It**     -lll«fc      j«       »»^     "•••^      r  ,. 

•O-KJ    »•■»  ,,  ,         , 


•kKOOIxl* 


■■♦  ••     •-.■■./     , 


*Jl»iC     ^«S''« 
01».     14 


'  •    rom    »  .f 


Si    "'J, I  rr.r   .    .        ,,  ,    , 


•0-t»«     l« 


•kliataiaM 


.  *•  .    A  »i<.t    »        >.*       S-4 


S*.^t«S^[:     ri^.j. 


.  *■  I  t«*    «c»ut*  I  1  ' 

M.  ..„-,-       -v..  -It.  ^..:^  _■ 

•^    '»•••..    i^M.f    •%.■-•.■, jr.      -..,.    .  ,    ,., 


'  ■-  ■         C4J1 V      KSlf., 

0.,.1    ,|.  0,,.     ,, 


•<.«J«Of"tl 


•i>.   i'jr  : 


,t 


-t  -     /  •-» 


•3-l«>     .)i 


-*      ...I  .     ..,  - 


•*'    '■^-      -s-.i i 


H.<>liuril 


«0-l»J     l«1 


'  ^    'ft. 


,,.,,     -.,4, in,.  ,.,         ...  ..,,,,.,         ,      . 

i»-«j«i»inj»c,.»,,,        ......  •!••  ■«x.i''ui.<.<  ,  ixii: « . 

•«.  iavi~f 


•  A,      i•C^.r.      TH.N      •*-C»      .,0.      ..<4is. 

'^    '••'(/€   *<i9aci    'f-^'  J  jT  .       ■• 


tL*CT»rC4,. 


KITIIl 


•  tin.        '..j.r..     •C'-I.IC-.     .Wl     .>    .,.,,,.„         -,.■». 

I'.'t.^.    —.SI.. I    .»c   t.rc-ic.      ..,„,.    ,^      ,    .     .i.i*~'t««   !.,.»., 


0-»«l    ,V)  01..       1 


.  1  4-  ■     !  3«»  ;^:'.I|>,     l.l't.l 

■'■■-■       ,■    -„    V.,,    r9»».».|c,,,a„  ,  ,^,  ^, 

'*"      -  '  ■'      •^''    •     •f>>  I     s.>r^- 

i-     ->;"•'•-•    ••    ••-•-     t<Trt>.<.'t     aw 

-  *  *'-        "  1  TIT,,     »^,      ,,,£,. 

Jl..     » 


'3-»»i       .« 


•t  ■  •m''u«» 


W        NTH.     ,.- 


.*■>..      .... 


•lit.     I  .-LUOI«K. 
.''.-T|  f\. 


••mi),.     .     |,u«„.     T,,,4.  "^*  ^ 

«>-»«»     MI  31..      1, 

•U'IrUTf  1 


**>-'•«     t«  I  3  1  .  .      1  « 

•LiaauMI 

'0».<'.    .Nwi,»t  •t»0«T    nN    -.C-I^-.l-Kl    •..,w. 

*^t«»  Til  3r..   ^t 


•(.ItnTkla* 


•o-»»»    II. 


.-N!.,  ;i«0'li     .«r     i«-^.o,.,,,,    ^ 

«;...";:;.:*■  '•■'"  -^  --' i^» 

•o-r»i  iM  31,.    1. 


»0-MJ     Ml  J,,.      ,,  '.rT.     .Co, 

'•*      Ml.!',     J»     ^  I  .n     TO     t.aT..,!,;,     r.TTT 
'«     »<X.-I,«     .r,-f.»     .-OM     ..r.,.,,     ..:     „        ,;^  *;'*i     "-"l>.V.|.     •CT.,,,     ,..,     ^f..,,»,, 

**-»«'    •'•  31..       ,  .-..€.-.       -M*    j.iu.-ia,    o,    .c,,..,    ,.«,/,, 

..3    ,,     »«oo»JCllO»     l.t    kO'    .>rr're.^    .. 

-~iej"«rn.      |.«T>«tlt      II     CJUPVtl 

•KfrnAM  i.«Tfa,  »o-r«>  !(•  01..   It 


*^»*»     Ml  3  1..         , 


"<«     "ri-i    ..»     !•.•«. ,c>«^,?    «>-,.i, ..,.!.»,    j» 


UV  -  MAT 


..■•3ul    .*'     t»vJ*.MO^S    3N     '..f     JL'.iS^.LX'     .t     3'  •W4CM    mjt^t* 

«0-»»>    in  01..     l»  r-tsl.N    »>«    (»fl>»o»».«<l    Of    .    T»o-OI'«.«$IO«i»l.. 

»-»»»-£  lit. ..a,j,T.     "«C"     3    NOZZLir     IS    .    Laia-MJTOK. 
i^.p'f  ■     T  i^c  , 
lit"  »0-M«    IM  01 V.    JJ 

aCT.lOv.tl» 


•H«N««r>«NT    eMIMCWtM 


»»-»«J   111 

atMO|N« 


U>-t*t     1  I  4 


31  ..      I. 


'  "    .  ».  :  j'.s   (  N,     .  ^* 

'     .fl  OCI  ••     .'-.US. 
01 ..     7i 


"•CllNt     T».w»C.TIO«« 

!N4f  ■>  X:tIU<iS    rO«    COOlNt    "USiHH    lOHUS     INO 
lOl^-S.    ...^    ,    .<l;»SI«x-c»(H.  I  V<    OIrTlo«i.«y    roll 
"....•INt     '•.■■H..TION. 
»0-»»l     T0«  01  «.     »0 


'0.J*'-     .«».u.i.     «t»0«T     Ok    ".CHIiH-»IOtn     rn.iiSL'- 
'  I  J.     .e^CtiarM    r.OM    .u^SI**.    INTO    TNiclVi. 
aS-Kl     .11  01..     5J 


*.5.   '.Il    rii_rfm 
>I>-t«>    111 


J*    v.>*c    ... 


•  .'.srt .    F  '.<  T  I  ^'i 


H.0*    TT»^«.Tv*t     •ATTt'lCi 

.3.    ..',.»...  r  ..Mr    r.-i^TC/u-n. '- I    a.TTr.'tsi 
•  »"f"i»$i    '^iic..«.iu    .No  fLrCT.ii.Tf   ^C4>«.c 

'E.'St     '^  ml  '^MAHCl       *     T  .^     »...'     isr-     ■MS'-,     ?H 


>3-«)     .1) 


31.. 


CO>»UTt«l 

I»'Ut'«l»l.«T10«    or    .    CO«»UTtll    S.STCn    to    »u»»o«T 

■tc".Ni:.L   ^•»'.sc*tion.   .no  othc.  lInguh^ic 

"Jrf%%C^    r».|C~    .«    »OT[NTl.i.j..    «»^ic.H|.'    TO 
iCifsTiri^    -^OC  J^aCNT.T  ION. 
•0»f«I     1)4  01..     10 


W<1CH|NIN« 

(r»t'T     ff     THt.*N.L     OCri3«N.TION5    or    •a.c^fNC 
JSl'i     3»     •srciblON    r,«INOIN<l    On    N.C-IININ4 

»c..i«.c»i    jrro«"»Tli?M    r>icTioNi    l«tmc    >. '-minis. 
»0-MI   111  Ol».    i« 


"0»    «J»0*II»€    TMt    «|«    ro«Ct    SrSTEN    SWHJtO 
Bt     IN     T4«NSt.«TIH6    CH«N«IN«     5UepO»T    MtCOl     INTO 

•oorLOiii    IN  BACK   u»   Mos  or   Sl^»0«T. 

*0->«>    •»!  DIV.     1( 


•MtNAMIVNT    IMIMUOIM 
MOM  ANN  In* 

»   •ti.i.-»'n«NL».»T[D   noo£l   or   ^'^t   C.LtxtiT%,    cm**- 
•ctr»ijTics  tNO  jT«uCTu«t  or  m.n.scncnt  cinthol 

JTiTtNJ.        orsCKI'TION    or    CON^UTtH     MOaH.N 
•■»IN»«';..     .HO    THt     ••N4K«     ]'•     SI«UL»TtD    N-XjeL. 
*0-f*l    ••7  01 V.     50 

•MANirACTUKlN*   IVTHeOI 

'•O'XtION    r»ClLITIll    rO»    HULTI-TuHN    mtm. 
flL"    T«|NNt»    ■CSISTORJ.       laulWarNT    .NO    T3XS    '0» 
"oriKI-*i     3^0    JNITJ    ro«     «    HOUK     »xirT. 
»0-»»l     «T1  OIV.        ( 


i^.3»  Tt"»t«.T\^»t   tuaaiCMTt 


0-f»l    1«» 


^JMIC.NTI 

u>-t*i  nt 


31 «.     1« 


jr    c.Nf^r.    k/...    .N 
01 ..      1. 


-'•'r  7t    .  ««ic«- 


-'•'t/t      .    'O'lC.N 


N.J»«1C.N'1 

•N.iic.t   Miovviiriti 

•  I%.,>fTr.     .>•     «Ii.ijNl»    or     3U^     liUK".'     .NO 

•«'.-s.f    .1    ;jNiii"ii'   ^  '«>«i:.i.'f    1.    t~t-.cnin6 
t     -   .1    <'i.a.'(    w<r    ci<r5:N. 

»0-MI     Ml  3  1..      I. 


t.MrfaT    •«'^^,I|^s    or    ..f  '  .n,.!  .,«    ^^Nricat'NO 

■;-■■    »'i-M-)N.    oiir.TijN    iM>iaT'3^s>    ..!-.. 

"""".'    »t      .NO     ^NKi.Ol.. 

.0-t»J    tM  0  1..     I  • 


"IJXIC.NTi 

f.ci  cn»i«o 


OrTM.   ce 


»i»ie 


(.»'-. ^    «^     ..C-n^*.     .%    fO'Pac     Is    sr.ct.     -^s 
.-.*•'!:..      ■..T.^s.      L..STj.*frf.      OiTCHS.      .sn 

"•I'a.'s.       ».c.jtr»    Tf  a.,  I  N<x  fx,.  .    •Hv^ic.. 

■-'s^..-.'^     .sc    CONCC'Ti     jr     sr.Cf     ..CU<rs, 
«0-f»l    *t«  31  V.     I. 


^.'•lacicXNet 

f»ri:.       ;•      ..^I.T'ON      3N     L»<INrvCCNCC      •;•!      .NO 

■ ;  *f  "    *-.c^    I*    .«A«   ..*o\*.«oai. 

»0-»«t    Mt  01  •.     J? 

».^f' '.''j^^.L  '  j««  T.  I  c    STCT   or    »Mf    LLFN..   *..^r.c. 

»0-»«l     .4  J  0 1 . .        1 


^;^I«>C<NCt 


•NN.»e       i    WN.a.      3*       rONN      ON     L.aoa.TONT      ITNUt*- 

'  ■  J*    "**■    ^  'S.a    t.^lNf  Kt".ri  . 

•1>-»«1     TJ»  01..         i 


«..*iNOtu  •i*>«m« 

'^JONCvirNT    CO.TINOS    ON    c  OAB  V     WOINTS'I, 
"•s.    .(.fr-a    or    M.CH    •o«p>.Oi.0<i.    "NO.to    .N(NMM.C 
'■)    «'  rir     ISIN4    CO.TfO    r.aTirLll. 
*o-f*»    IM  0I».    >0 


H.J>4a  r«a«C( 

•  couniTio*  MD  Ta4c«iN«  >.l"i..Tio*»9  r-m   r>o 

"'"'T'^ric.L     0^T1C*1     »»»Cf     CO«»«JNIC»T|ON    I.I>«|1 
3NI     arrrrrs     .N    t.«T"     MKLl-ITl     iNO    »     NOON     t.TfL- 
.  •  TT       JNtl      IN^TMia     HTarlN     .N     t.»TN      I.TrtLII      .NO 

'    ir.re    rr-ICLI.       T»»ic.t     .COmhiTion    .no    Ta.c«- 

'  Sn      \.JN|.^TTN4, 

•0-r»j   aft  3i».      t 


■•••«'IC    rm.O« 


•     •.',-,(  T'-o.iO.NA.IC     .S.N<N«0NOji    ncNra.To*. 
*0-f«I    4«<  31 «.        « 


lOn>.  ,.iFr   CLJMi;-i.oo»   »«c  •cu.aCH   .no 

"■C  .fLO^-tS'     JNIT. 

»0-f«>    *t(  01  ..    2» 


«»«<«Tic  aceoootN*  ivtrtHt 

•  rs'~ia,TioN  or   ai<CNC..iN«  .nc   stnch*i3ni;in« 
'>A.«r»    Is    TMf    .lojo   II4N.1.    .rTta   n.snctic 
•f  iCaoiVj. 
*0-M>    l>l  OIV.       i 


...t     *'^*.T.TI'>N    *N0    cONTaoe      isiT, 
*0-fai    >ai  3  1..    10 


TIC   •fcoaoiN*  irtrtNi 


•      N.lNfTIC      «|L"     "tNON.      O^a.TlNi     ON     .N 

[  ■>>r  ai -.Tv..    4.SIS    IN   J-r   r«.|    c->N»uTt«. 

»0-»»l     I'l  31..     50 


•«««<«TIC    tuaetVTIttLiTT 

aiM.a'TH    IN    ca.o&CNlcS    .no    N.r,NCTo-o»T  ics. 
-.>..f  T  5.3.TICU.     .NO     ".4n€TK     »U»CC»TIBI1.1TT    «- 

siArr>-   »r^T'«   .T    TMf    .f anN.iiTic.i    acuta;-,  l.bo- 
a»t»^ain.       fso^o    CO!    .NO    JNS    lINCLt    car^T.LS    .s 
.*.T».-vii    Tri»ta<Tu«c   r.a.N.wCTic    »alt^. 

»^»5i«uiTT   or   o««aviN<i   THC   NO(.rCJi.»a   <»«cTa. 

•»»r<l.rc-i     •iT'i     INPI.'aiT.-f  «f  HON    C3IW|.tlC!     IN 

rOi    .NO    '?ir, 

>0-MI    l<«  01..    It 


••M  ••«  TOM  roaoo  nuM  I  c  ( 

rfvH.3»NrNI     or     .     STNChSONOUS    N.lNtTOO.M.N.NIC 
»-<.    4rsCa."N>, 
ao-»«l    110  01..      T 


PaoSlCTION    lN«|N(CaN>.    XCSUOC    T3    iNcaoK 

THt     atLI.SILlTT     or     SILICOK    "LAN. a    t»IT»It«|. 

Ta.NsiSToa   aiT"   .  NiiiN.r*  o^ta.TjNi  r.itxc 
a.Tf    or   i.o^ii   ^a    looo  moo«i   «t   >   ♦o«  con- 

'lUfNCt     Lt.rL     •T     JS    C. 

»0-f»I    071  OIV.       I 


ocji-,N  or  «th  ovtatoNC  ao»«TZ  caT$T»t.  <mit> 
mo-  HI  TO  aoo  NC. 

40-MJ    t*l  DIV.        I 


rN«lNttaiN«    »«0OUCTI0N    N(tSU*f    TO    iNcactsc 

TaANJUT-).    atLlABILlT.     TO    .    NAIINUN    0»ta»'INS 

'AiLUBt  a.Tf  or  0.011  ant  o.ook  na   lOoo  hou«s 

•T    ♦0»    -OnTIOSNCI    LfVtL. 
*0-t»J    ITi  DIV.       1 


raiaic.TioN  ano   tcstin*  or    scvcs  cOnvXutiow 

tLtCTaos    NCAN     ati.Otr     UaPtNTINC     LIiHT»tI'-,'JT 

•  •rtiuncs. 

40-t*3    411  OIV.        « 


•<(TA(.LJ<«T 

»ANUr.cTl*IN«    PNOCCSKS     INVOCVtO     IN    Pa-IQUC- 
TION    or     •oaOuJ    TUNOSTCN    t"ITTt»J    rO«    use     IN    AN 

.TNcs^faf  or  cisiu.'   in  otvtLO^NtNT  or  fu'CTmc 

'0PIJLSI3N    $»$TCN. 

»0-»«»    IfT  OIV.     17 


INMHITION    ur    BtTA    MAIN    WO(TH     IN    TIT.NIUN 
»Li.OTS    NY    .nOITION    or     V.aioUS    tLrNtNTJl        aoAON. 

Sixrua.    !iLVt».   hafnuh.   BaaiuM,   oa  jt»ontiu«. 

»0-»«l    TOJ  DIV.     IT 

PtANV^ACTJKtlt*    MCTHOH 
0U4»TI    eUTITALl 

rrroaT!  to  moouci  riLTta   tt»i   ca.sTALi  ro« 

0%t     IN    THC     "ISh    ratOUtNCT    BAMO. 
na-m    410  OIV.       4 


•A^FiNG  or    THt  HcaitiHOt  cove   »Ho<«ti.iN€. 
JANPT   H-wr.    NCa   jtasfT. 
*0*M1    lt«  DIV.       1 


instkumcwtation 

TIJTS    or    BASIC    MO>«TaiCAL    OOALlTIfs    0« 
»HOT0««.NNtTa|C    ^OTTINn     INSTauNTNT. 
»0-t«l    »Tl  DIV.        J 


TMtja,     jf     .     NAfcNf  TON.SOTNANIC     iCNCaATO". 

to-r«>  114  OIV.     T 


»     "•>«T06AS0TTiAN|C     ASTNCHOONOUS    U>CatTO«. 

»o-r«»  4>«  OIV.     « 


BlBl.I'V.a.PHT    or    aussi.N    CITCajTUNC     IN    tmc 
'ItLO     or    N.4M(r0HrO«O0rNA>ICS.      I4M    TO     1».M. 
N.IS     SO'Wcl<     IXCLUOrO     iNTtaXATI-JNAL    AC«OS*ACt 
.BiTAACTS.     i«iTHL.     I«lOt«     TO    HUSSI.N     .CCCSItONS. 
CNNlWCaiNft     INOCI.     Ttc>«NlC44.     Ta4NSl.«T  IONS.     NASA 
.NNO^^KCNTnTs.     AW)    "ONTNLT    CATAi.o6Jf     OT    U.S. 
SOVtaNNTNT     •vatic  AT  IONS. 
»I>-»«J    17J  OIV.       » 


lOns   Lirr   ct-OSCO'-LOor   mt«  wsrAacH  ai« 

OCfLO^NCsT    UNIT. 

ao-««>    (M  DIV,    is 


i\ 


^«Aa  aaiaaci 

•uiau)  Niuii.1  TaAjiCToaiti 


'  3N4l'>r«.TI  J«    C»     Ll*«Aa    oaLATCNCSS     ON    N'|i««IC>L 

lsrrsa«'f->N   or    cl«c  'N(.jH«a    niAjrr  T3n  ics. 

W>-t«t    4M  31..     M 


THt      "taT      STSTtN     »N0      ITS     CHlCr      N.THtNATTCAt. 
AS^MTTIOnS     AAt.     AMAtTltO. 

»•-»»»   «(]  01».    J> 


■A  I  NTtMAaeC 

ntjuttmtrr  tmumtuxm 

THi    oiHANo   All   roncc   Bam   uintcnancc    NANABC- 

.^NT     MO«*AN.     I.I..     (VALUATION.     ijT  I  LI  ZAT  I -(N. 
SCHTOULINI. 

M  DIV.    I) 


♦  "^L'SIS    or     Line    NtTABOLITtS     or    •LANKTON 
0*.ANISNS     iSAaiiASSl^     ANO    CTCNO^HOaCI     ANT     «S$0- 

ciATto   t.Tta  sunracr   rn.Ns. 
*0-tB3    is*  DIV.    14 

aniTiiiiAL* 

*i*  roncc  ncwtacM 

acvici  or  Ai*  ro»ct  natcbials  kcscabch  and 

OtrtLO^NlNT    mo«MAM,        ABSTBACTS    Or    BC^OaT! 

fO««fCB-<tO  alTK  THt  rOLLOlINBl  NfTA^S  ANO 
CtHAHICi.  NO«»-*«tTtLLIC  NATtai»L».  »MTSICS. 
NANOrACTuaiNS    TlC>«OCO*».     A^TLICTION    STUOICS. 

M>-t«l    lU  OIV.    la 

••UTlBIACi 

CauATlOW*   or    tTBTI 

STN^osiu"  ON  (eu«TiON  or  statc  roB  cabtm 
"*TiaiA<.s.     AasTBACTs  Or   THt  rA»r*s  ab(  n^- 

StNTtO.        IN    THIt    TOT    taUATIOM    QT     STaTI     NTANS 

•enAvio^  or  A  natcbial  i»«cta  sivcn  statcs  ano 

•<>s»<0»«»    CO^ITIOWS    BI«ABOLeSS    or     INTtNSITT    Or 

T.*    AB^ICO    STBCSS. 

*!>-»«»   tt*  OIV.    IJ 


"BTtaiACI 
KPBIUTtM 


ITHTT)    AMD    tOOir* 
AMI    OTHta    N.TtalALS. 


;nT    FOB    CONCENTBATINa    0«C 
OIV.     IT 


M-lt 


'TIBIAL! 
I*4C(     INVt 


«— «"T4>.    COnOITIBNB 


a^CHANICAt.     MiePtBTKJ 
B^T^OCNUH    ACLOTf 


I  VOBUK 


irrr-T.    ■« 


•*-    •'...' 1 3NS»*|a  BfTrrts   THf    nfaarsifi 
•^f.f  ..  ^  I  S    .NO    LOa    Ll.ta    c  .aBOMTia.Tf    .aa 


ITAt.1 
LOB    MtCltuM    BtMAMCH 


MCT  -  MIC 


BMCTtOBI 


«T|ai44.> 


■•'tC4t.     •« 


L'tl* 


:x"i:if>,T^    1^   t«    |.*>t»t*<€^'   .f  iL    ...    ,.,11 

«>-»•>    111  31  ..       •> 


••-t«>     III  31..      ,» 


•^C'*»«iC4t.  MiePtaTiii 

•  >,-,.       ,.,.,..,     ,.j,.„.      .,•.«!:-     ..^     /•.-J..;    ».. 
»0-l«l     1*0  J|..      ,» 

'  o^     ••     ~s     jf     »«-»t«-     .1     ^     ,,,,     s'.»,-,T_ 

•  ^.      r      .•••      •     f    ,»         S^       ■,        ,m'^      1-  ..     .,  ,,, 

•  ^.r  •      ...    .     -  .  J,  ^  , 

•O-MJ    IM  ,  .  .     ,  . 

•"tc-*««ic4».   MO««a'i(i 

•0-»«l     IV5  Ji ..  . 


i«r«*uac 


•"«»>«»«Tie4^  LO«ie 


»<>-»*•     »ll  5W.      H 


•r».^-    .,<   •^M.«c-   >^«t     .«x«    ...,T   -), 


...J.,,.     .^,     ,4T<-4'|C4^      4»4'-»-;-,     ,r-,.,. 

•O-KI   r^i  Jl..    >,. 


•  t'4  .1  ■   ,M«t   ,T0»4«.     »^..,,,         .,,,,..,. 

»0-»«l    l««  Jl..     1* 

«<*'*la    4t.i(Mi 

•f  4,.  •  ^4  ,T^  1   T  »      :^.  Dlf.^.    ,       .#       «  ■  '<  rt.L  -^   '   .*4'   ' 

•'.!"■_''•     X  'l"»l.««'  1  j>.     •    ••      ,t..f«4         -J'      .. 
'"^'«""L-».        4    .rc    -4s     ,(      ■.„      ,„„^,,,„" 

♦O-WI    IM  Jl..     ,1 

*-"<.    -,.    :.,«»,,'4' !  J.4,    -,'_vi    ...     „    .      „ 

'"**        VV.  ...       t>>'l>«       •-.Jkf        •«•«        -r,        ...         ,,  ,.,. 

'•«i..       ■»  \     "  I»4^     .V     «L  jt.       ••|4.,r.     .     ,. 
•<>-»•'     «■»•  ).  ..         1 


^4.4'H     4*4^r     ^. 

">-l«»     •!•  Jl  ..      !•> 


40-10     in 


»0U4i.     (>,IMi(||T 
•CCr»'4f!,,  ;  'T 

4  .  .  1  .  ■  .     \*  .m    44  \*TMtf     ;  «i  '  •   — # 

»0-l«l     4»o  J.,.      I, 


tL'l«« 
40-HJ     49^  J,,.     ,, 


•^•o«»    J«.;-ii 


0-l«l     15, 


•^■•o«»    J«.-H 


:  >. '    ...  .  - 


43-J»»        J, 


*V^      4      -f  .  1  -( 

J|».       '. 


-  .  Nf  .  .     »r  4- 


•I'     'tout. 


40.J«1  4  1 


.  V     ^4  •  •f  >  s     'X  ' 


'  1041, 

-Ifu. 


•"t«i4»f    '-«i]a« 


'-•       f-*.-*^       iC-t":-^    -*■    *;n4»..,    ••4U    |»4 

-       .•«..':       •!.4tljN       •  -.^..  -,.        ,,      r        ,^      .t>,|» 


'  ^'*-      'l''.f       4,.^'^-4'4      •S'-       '.H»       If..., 

•0-»«l    til  11 ..       » 


'  ■'€   .V.  .,«    0»     T.«oaca     T..4'     T>»     ■H4  4».      -, 

•>J».'4K»      J'«tl.'      "OCO-KI      3»      4t4i        _l>i»4      ..■» 
'*H.''|-V        .•'%>14.«      -f4»o«l\      'M«.,^ri*.i      ■'      4 

■)w'.4.,-..      '44>.«|  »!<..      .  ,Sf..       --.NV^      .. 

4:"        4  •        .441.44.^.2.       ^|4,.,. 

40-Ml    »n  Jl  ..     .\ 


40-1*1      ••• 


'4«0>.  1  K 

-4«|l0"»O«4»f  I 


Jl«.     II 


•0-t«t      414 


.«     !•    •  «    •~^.-.^,,    n,    4-;.,ii. 

.  ..  .        ,,       -  .4^_r  .        t.^    ('•'•C4    ■» 

JK.     I* 


•0-»»>    i»-» 


»•'"    4CIS* 


»'-4JlH     i«     r.<     •f»O».4'104,    J,     Ll»0««i«.ii 

••l.Kl.4..     t.lOCXI     t4>    ai^MTr"     TN.T    LI*MCMll4 

'•f    .f    »  M    •    ■     ^        ..m        ...        .  ..^   ... ^ 


I4tu»f  aC^T 


!  s'r  1 


•<4''J^»C      i»4Tfa      T4         «,) 
>•      '-'i':<^      >4,.j(tl       'Ht      ■4>'- 
"t:"4.     <.       r'.«4a,     n->«).      4a»t4 
•0-»«l    tM  Jl  ..     . 


—    "t  4  4    •«»(.,• 
•1    ....  ,  .     .,     J 


*^^t    »i'.iC44.    4Nr    :.<-i:4^    ..«  .  ^  •.  .^., . ,    ,^    j-^ 

•''"      "f'^l-Ct       '0      '-t      44".-     -^j«'  i..r4:  ..IJ, 

•■4«i'»M.      ,4j    1l(tS<*(.     ,T«r«.'-.     ...r     .4     ..     , 

■"I"  J^l    T,. 


'"•o«»i.!:   4ciji 

•"t    'aiC4»»jifi.ic    4<in  CTCLl   •«]   *uatLI<*f 
'    .4^    -••.1.,      ..if      f-.        ..   .,-..;, 

40-l«l      41,  , 


*-•     ■     ••         -»     t>/.-f»    4,^       Xa/'>«t      »vx  t" 

....        "'   '  '*        l"  ..      -I    .'C   J,  .4S'    4«1  . 


-rf.<44-'M,      .«      „,      |"1"|»|T0«. 
40-M1      ,  „  _,,,, 


'f"'--,-*     0»      HC»41.4.Jt»      IK      THf      »TJ0.      W 

-t     •«x:\-    -^     .4...     4t|j4    4.«    •»,.rt„    n„T.— ., 
.     .n:.,.    ,     ..»JM,-     '0    CJlC.        I....,..,.,,,     _„ 

W      '_       .  '      '"      *     •**"•'»•      't"      »      4      t'4NO.<n 

^    ...    ...,    „j,,i,.    ,,,    ;3^„    ^    .c.r4r. 

-»'4HV       ^.,  ~.,.HT«.OL      t.«rH(l|,.      ,.TT.      4CI0 

'•.•-«s     ^.      ..^      .H,     .4H..     J,     .f,...,     rj.<.,T«,. 

--       )-■      •-*      •4"f.N      4«      »»NT|T.      T,      4Cl'4-t 
■*'4BJi.:4-     4,f     *«l^,rfj. 
»<>-»•>      ,4,  Ji..       1. 


:.l'    wl    li   (.»    MJ    'c    0    Tc    1    jtMtri   c    »•<>- 

'  •'    •-••<»   v«j«f=   4   '.•14T,..   ..fsafiK-, 

>'<'■■     •       lr...H(Sl/t    «4"»    Kl-t    roa 

«"•■•-    .••t.io   4Cf»4T|.      T.,    --x«.r(a, 
-.VI  r  s  "  4  >.    ,44   ...^  T    4r»('T(p, 


'.<»l  4     •«<  UN.rt     4 
'4V4      3»     --Tl.14'1.0*,^,,,,     ,^,     f..^ 

4..1-»^      441     «^X>O€.0     .ITh 


■-«    :-.4v-.ii    ,«   H»»4'ic    4"rar( 
X.   ••t.    •!•-   cx-.-ji»otj»f   oa 

'-€      t«»IC.»     0»      l4Tl».4rTT«TlJ 

"t'4«T,.ii»   MX    ,'jriro.    fr   jdM 

'l^'.      l..f  C.«4.o,4„T      ,,,3     -4««I0» 

:,.-!      ».'.,    4c,-    4s„   CMxCiTH*. 

.  '  .'  •      U.  ■  '  t  4. 

J ; ..    14 


«»UOI' s 

•€..4»n  4  „ 

»0-l»»     1., 


»".    4C  nj   4<« 

^MS     1>    -(X.0. 


•         '      ..«      ,4. 1       J,      4CC-4..      <T.,d^,,„, 
"         •■<.4j4^(^      4Cf4'f      J4,     M«.4T,-      ri4 

'"*  ■*''  *      4      I'.'i      "f.4AX.S.*l      er»»r.      0^ 

.  ""•:.       4tl.4-l      «r'4»U4.'4.|      C-M»44|(o« 
'  ■'      ~     J<       II       4»,,      >.»u«4'>       >.<      4CrT4rt 

V  V-         ...l       .       ~»      4      •■4.fl       ^      4CC'4Tr 

X  \.  -^...S'lH      r^     ,,rt«     .40.<0«f»4l 


40-M>     i" 


•-f    '..I    .    ,4    -..,,,4.1    J*    tm,    34io4rtT.  or 

"-»•'         '•  Jl..      I* 


JCOH 


".       ■         '       V-)«-  -41,      t4-T.      4-1, »      >.      .»F«IK 


•«4  4«i,Tr    I. 
40-HJ      IT» 


"»  ■'«  X  :  4- 
•3-»«>    l*o 


44...      4C;-\      -M4 
•tat      |Nvt|.|,4.| 


-«»4.. : 


1  •■(»     4.«) 

•  r  !  J 


'"l-'\      -W       V^O«'      C-414      44. T.      4:1^4      ^ftf 
'■•'■•  .|.i/4'lj».     CCX4r4»Ht>P.      !>«"h».4T.- 

•'•V       4«      -W      ,oTr«4.t      ,,«      4Ct'«'t.  f4rr-U     3» 

*■«      4Cf'4rf       j4i     •vTTa4.t       1-C14      «»  T  4 . 
4Cfr4TC      -I.4«<Xlt<l      IS     ^|4,,      y_,ctt 
•a,..44(        r,-»     .-BOXIC     CJ4.C     r  4^  w  ^     a.Tl 
•0-»»J     1(1  :,;,.      I, 


a  ),.    4 


c- 
aci'- 


-fT4ix.>-     ,s    ,1,1,     ta.i:tl    aa»»44t-'    44->a 
"'•II-     -v--t4a'jU-    44.4     14    •«•  4(.,.,.,.       ,,.,, 

"* •  V>     J«     -XJ     •H'XO    44 '1.     ca.!-^ 

~».,a4-'     ..  ••aa.n,,     iw.iai'111.    rrrcc'i    i»    iMoar 

'■.4-*    r,..,     .^,3    ^    fcjcoit     atT„o,.,„.     ^o»IO»- 
*»-*•»     ItJ  31,.     |« 


-€». 


49-i«»      4.^ 


'■••.'.      IIX).     J»     ...e     •1.4'  1  ■B.l-la    w.acfs 

-  <«a.>.»rj«4.r    -),.[».    ,„r,    4:f'4r» 

J>.-4';      ^.      i>s      .S»t  l"  I  -.4.4r  .  :44aj_T-„44, 

-^-.S-         ..••1,4^..      a,3.xf      •41-.S.     .4.4 
»4..      .•      ,.     -,   i_i,,     -     4,,^     ,,,j     :,,-,,,,     ;,,.u,,o». 
40-»«>      1(1  ^...       ,, 


''     -^    .t.ta     ',     l.N...r|i/F    »4T. 
.l'4'H     141     a4a4t34..     xaaCtV^ 


MVT  -  MIC 


^4^.4^    14^  4'i ->*,v.ia  •rrartN   TMf   r>€^^rMr^ 

.!a^r,f444.^      4.,,,     ^,-,4      LlVt"      C4a«0MTna4T4      444 
4a«<aC'<'.         'Mt     J.IO.'ION     Of     4Cl'4Tt     4.«i«,    »Y 
:     .B.pr^i     aaoo^KTIO*.     a.i    KO*     44rfcTt.'    s. 
riK-4,a.    r  ••     1     t"    J    C4.J.        T.4t    rrrtc    J*    lOI 
I  s.  !a^  ..-#s..,.     Tta«na4'>KtS     -.N    Mta4Ttr 
'-.Jl  r  4.f  4  ^,_     %..-.. HfSIS     IS    C  J.<^Lt  «  . 
40->«>      !••  Jl«.       1» 


■'jt.r4   '^•    -.ta.'ic    i.i»'-arNt$t4   TO   a«T»    rH4T 

:  -•-  Cf  S*  4  ■  ^      4Ht       aiOC'ljN      is     44...      4CIJ      4 .  s- 
'-.l"»      •»4f      SO'      '.*      arijc'      T»      4      -jaT4l;_f~ 

-•rai..;    :4«»j-.oa4Tf    «t'4eJiis».      }>n4'ns  j* 
4  -  L  .  * 'E  -  1 -^  I  4    T_    Ci«ci2i     «s"    1  s.- .^aaoa4  T  1  ^N    34 

»-L . 4 Tt  -  1  _C   '    1  4  I       1ST'      ^ JsG      :h41s      r4.T,      4^.^^ 

4.  4.       4'      -  -t  ~  . 

40-»»J      !•«  Jl..       14 


-Mf     .r-.4s;^a   t«.    ■..u-    '.*L    c  "^..r  j«i  T4S' 

-f'*a"H.'4-     ^     .  4■BJ.-..^a4  .f  i     1.4»,.rs.*f4     ..'     "«[- 
-4''^S      14      ••IT.      4[1-1     -tS     »f€S      .S,eSTl„4.e-      [s 
-■.»•      i^!-t*      4..a..     S'iaa4^      4s"      CJ'--'»S.Ci      •4TS. 
40-l«>     !•(  31..      14 


rT4t.    C0tTI.,a| 
I"ICT|yti«>| 

*r4..f»    'tf^i.mi.     C4T4    «  ja    -  l -.M-.caata4*  jat 

^4';s,4      IS      ;..a<J..;j*      "KJT-4ja4      .  -\^,_      ^TftL4.  4 

>  U  ■  r  .  -  '  I  sc     CJ4TISG    441    "rjT    tfrrr.tvf    ns    aa  ■; 
.(^'r?s    443-    Cjaaoslos.       aar-t  ia..4,jaf    ra--    40' 
:  3^r    4    4  3,    .  ^p    .^  ^ 
40-f»5    ll«  31  «  .     14 


I '4..     •V4»H 

-.att.r^Xl"     l"a4C'     »~lsu«tN4.        5a4..^.Tljs 
14      'M'S      .*4.»,       •»\.4.t4, 
40-l»J      •IT  JIV.      2J 


IT»s     •\.4Tf, 

4|«0O'«4aiC    .«<T1N« 

vf4    :  S-,   r  ^fct    .e»a(,4.  .a^    ^^    ,    4^4.    ai.4»t 
*«j(c.4-.    .«    4Lajr."4-i^    «€4TIsn. 
40-Ml    Ml  3  1..       » 


~t'4s      »€»L» 

'r,t.3a*ft.T    jr    crw^ji-'t    a4'rBj4^5    n,    ^^^    44 

^'*':C     »S"     '■.s4,n,     4C4,.S'     :a.3.ifsi:     .^     ^^33     t      ja 
.-     4^n     »,,.     ,|,  |aa0'4.  IS-.     V-4r-4i      Sf4Lls-.     C4«ls4 
^«    S»4C'4..  ;»s, 
4»-f«l      <««  -'!..      14 


..s..44;4     J4     Nt.4^^1;     .;     rac"     1.4     ^alir, 
**•.-     '-"via--.  Si      .4ij>"     4^^41.4., Si     -  ;  ',..    f  mr  t.t(Hi  ^ 
f.L'*";-       --«4.,tSl      C'N'ls     '     ,4     ..a-w-4S4. 

»0-»»l    til  ;;  . .    1  ' 


'4w..  jai. 

'1*4,       Si'lSvl      .Sr      •<4.      Tat4T»4ST4     -J^      ^'T,,.! 

V    (-•'      ••"..IS    .      l"tc'    j»    -11-    -la^aj.jat 
''.•*';:     141^,4.1    ...    3s    .,4r-4siC4,      »mo^lm-"i^    If 

SIu"f,.-144t      41.^3. S'  rs.r  4'  r  .,4.  .  ^S      -14      .  Hf 

"X.-.is!  ^4' to*.   J*    •<■    a.   -1 4S4    3*    .ia«    Tf.*ata4Tjat 


ITkt.S 

LS*  nwttuM  MM4IKH 

f  EC's     '1'     ,*CLWa.     AS    40U440     IN     iaact.     IN 
aL4$TiC4.     »4T4,.S.     tl.»»IJ<<t«S.     0«IOC%.     «S0 

L-*)aiC4.Ts,      4*cuLa»  Teap4iNOv.o«v.    a-«vsrc»L 

rDsSTA.'s    4''C    L04»CtaT4    jr    iTACl     vtcuu^. 
tO-MJ     «I«  JIV.     It 


(Ttl.( 

HCCMtNiciL  •«a^«Tii* 

rrri'T    34   cu«»o4iTiON   4P«r  6<«coj>   ««ni4   Os 

4STIat4«     aH.<4>caT|lS     or    «T«Otlu»    lJ««IC4T.N0 

oi,.4t    44irTioi.i   oiir*Tios    iNMinTToasi   hc . 
Tew*»ca4.ial    A>4ij    aMtSSuae. 
»0-»»J    I1«  01 ».     I« 


t.AS'l-    aaopcaiics    atsttacn,        I.«r|.uti4c»    Of 
&a4[S     33,j.4t;4aT     atL*»«TIJS     04.     El4STICITT     3* 

•ot»ca,4'4Li.  IM.   4i46«t<larcti    mooulo*  C04i^ns«TC0 

4CTIv»T!3s    'NtHftT    F  0«    C « t  a  1     tt  »  ,  T  1  C     *Nn    •1.4STIC 

'morrmTji^   r^   auac    aoL»c»»»T»4.L INC   fo»»rai 
fr»rcT   3»  FraaoMibNC t!u<  on  iLAiiic   »no  •i.tstic 

aa,ji"taTit5    rt    n,     CO    »NU    kl. 
»I>-f«l    ■»»•  01  V.     iT 


«»OO<XTI0t( 

■Xvt^OaNfST     J»     '  l»t«-«[  IN»0<>CtO    NtTiLS    tNO 
4L..nYS     tlT..    -I..-    STatN»TM-TO-»t  lr,..T    a4TI34. 

-i«H   Ew4STi'"   N.j(joi.  1 1    .OT   r»Tausi3si    rtsai^AiuNt 

»L.#t     4ll3'*. 

»0-MJ     1»»  Olv.      17 


tT44.| 
KA4.I 

CLt4slN<.     »C»Lf     4ao«    aOlLtO    NCT»c    S»     a44SINfi 

'«t.     "CT4L      T««0SJ«."     4      B»Th      •.4rat      IT      H      JU<4J»CTC0 
T3    aoitarjL     [LlCTRO'.TnaAJl  ir     IH0C4S. 

•o-r«i   1(1  Olv.   r* 


^>«»«tOO»X4aiCi 

"»tT      Ta4NS*t«      ON      THt      »U«r»Ct      0»      4     gOT »     SC  I  N& 

"CTio    IS   4  suPtasoNic   ITauM  »it«(  noltfn  nct»l 

4tu    TMa3ijr,H  ao«0o$   tacL    »u«r»cc  i    t"tCT    T   lHOIJ 
r  W. 
ao.r«I   |>«  JIV,    I J 


tTCMI 


sclcctco  aaTiCLCS  on  atoaa  oascavtrioN  or 

"tTtOaS     »NO    NCTtOMiC     T«&CtS, 

*o-t«l   ll«  OIV.      • 


rrtoas 

IKON 

rxLJ^lNC     J«     »N0    »»»0n    39     IN    "CTtOHITfJ    4N0 

THt   t«P3»u«F    »N0   TtaatlTaiAL   asts   or    iron 

"t  TE  oa  1  Tts  . 

ai>>l«2  41 J  OIV,      2 


rTHANOtl 

I-  SEneaiTION  F«0«<  NtTM«>«X  'OO  «€Ne«»T- 
INU  tLtCTalfITT  HJ-OJ  FvJtL  CtLL  JU«««aiNt1l 
C»T4LT$I4i     »>1C.<^400V^»"ICJI     rNTM«L»Tt     •HY»1C*1. 

aa^iPtaritsi    CO   »NC  coj   HCHOvaL, 

al>>f«2    ITJ  oiw.       T 


(THn.    MrtM4XIN(l 

THf    TT«iriTT   <N0   »M»a«i»co».06ic4L   irftct  or 

I ■ l-OINtTHTLMTuaajINt     On    TMf     Ctao I OV liCUL «• • 

ctNTaai.   Mtavoui.    »Nr   auTONONic   Nravouj   jtitins 

"•VF     »£tN     INvCSTIMTtO     IN     NIC[,     atTJ,     OO/J^,     tNO 

"OiJKtvS. 

ao-t«t  •••  DIv.    16 


•MICKOMINItTuMtZATIOIl    ItLCCTRONICSI 

"ICa-)sisI«TL»<II»TION    OF     ^OOTIONS    OT    TH« 
N/JT«-1     CON»U»t».        FCaSiaiLITT    OF     CONJIao'TIN* 
THt     LOalC     SFCIION    OF     THt    CON^Tfa     ilTH     INTtMaTtO 
ClKCUIT    tLt"tNTS. 

ao>r«a  iiT  OIV.  M 


OFVtLOWXFNT    OF    CO»n.|aNT    MIOSINS    TtCHNIOUtS, 

luBSTatTt  F4eaicaTieN  440   iNTtari^NtcTiis 
0€PC5lTns  Fo«  Nicao«iNi4Tjaiitn  ciacoiTj. 

4l>->«3     1»*  OIV,        • 


CTtaMX.0«IC4L    e4T4 

!NS'4)C"os   Fo«   aaxiisiN*  a4i   j»pta   tia   data 

TO    r5T4lLlVH     CLl»4TCL041tS     4T    CONSTANT     4i.TITJ0€ 

Lf  vILS. 

40-1*1     11 J  Olv,       1 


•4  .4^L    1 -.a  4*^4  . 

»D-»t|      1»*  Jl..      IT 


t'4..0*«4Ntc     COii^OlMO* 
»»NTMf,I, 

..S.,4  4,4      3a„4S..4Ii.K34,      ,.  j4|C..4 

tao,.a4,     s-,4s«si     •■  '  C",.  ja'Sr.,4sr 
r  .1,1  3Mf  ,.  st 'AabONt  Taut. 
»0-l«l     4*1  31  .  .        • 


'4sf 

444  . 


IS      •  1  T  -      ..  I  . 


'  4      34       44 
, * ■      SJSN 


IC^t  »      -N     -1  J. 

■4l.  1-  5.       4NC 


5Tats,iT 

444,4-  T-, 


-•  •  *.  s  . 
•0-l»)    I'o 


«Tttl 

•Itl.   IO«*t»IT 


•  »5'44;'4    i4,.lCTtc    aiaoaTj    |s    rXFFNW    "fT4L» 

:.^-a«4'.is     :isTf4i     -t4'     ■E41ST4S.     4i.^CTS. 
*E*4,S.     arra4CTOaT     "4.1414^41     C34.[s<-.s. 
»0-J*l     *«5  3  1..     42 


Tt^l 

:.«a|C4i.    1 


ITIII 


'f  'E44;  s4  T  1  J.,  jF  64U4  (O.Ht  IS  4i.44l| 
"ET4^S  ,S"  'Hfia  41.^0, J  a.  .4^  E4Ta4fTI0Nl 
SAMf^F  *,.P4,4.1Dn  4  oa  .4rj.a»  EiTa4r.ios. 
40-1*2    41*  Jlv.       4 


t'ttl 

1*4CT     t»OC> 

-f  4  S     a(..4s.     JF     ^CJ^ISO     BCT,frs     4     stfel 

sa ..  af     »•.-    -fi,,.    ja    a,_4s'ic    acx  4    41    thc    )aH 

'...'« -.4      ...t      4  3         [  SC  4  . 

40-1*1     1*0  OIV.     2« 


riat-.   .4F4SiM[>«NT   OF    thc   NtaiDiONat   ctacuta- 

T1J4.     Is    THt     StM4T0»»H€«t    DualMC    Thc    I8T. 
•0-»«l     l<t  OIV.       2 


•     3IjIt4l     NIT10«0I.0«IC4l    04T4.4CauI  il  t  t  ON 
5.>Tt«     SJCT   Wna;.     LOt    LCrtL     JCT. 
40-»«»     |«7  JIV.        2 


iTio«eto«ic4L  lACMa 

'     0I-.IT41     NtTl0«0L0«IC41.     a4T4.4C0UISIT|0N 
4.>'ta      S3CTLalN*L      1.0*      LtVtL      Jt  T  , 
40-Ml     1»T  Olv,        2 


iTuiT,   OF   .<»ota   lauiaHCNT    Is   NC'Suaw, 
SiMracc    aalr laiTATiONi    coaatLaTlON   »ct»cfs 

44^44      •44l4a^(      41,0      4CTUAL      a4lNFAl.L      OOANTITJCS 
a.     "(Ass    OF     aAlNO«0*-S12(     OISTIIajTION. 
AD-t«]    Itfl  OIV.       2 


ITtoaOtOdT 

aatsfsTS   tiNC   scalcs  Foa   sumfacC   ano   ja»ta 

Ala    Foa      ,st     IN     ANAL'SII    OF     NlTt  "aOtOSIC  Ai.     »VOT- 
Tlst      NAaj. 

AO-t«a    0*9  Olv.       2 


riatCT    .4CASu«CMtNT    or    THC    ncaiolOaiAt   CIUCULA- 

T1J4.     Is     TMt     5T«AT0»»Ht«t     DU«lN«     THC     I«T. 
A0->*2    14J  OIV.       2 


4Ia     31iafajlON    OF     TOaIC     aoC«tT    t«MAU»T, 
4D~t«)    til  Olv.    25 


AN     JIJFC'Wt     NtTMOO    FOa     rOaCCAJTlNC     4TaON* 
4NU     auS'T      4INOS      4T      aL4TH*UNV      4F      3  A  SC  .      -rfF  1      TO«a. 
AO-t«>    *0T  JIV.        2 


CTt0«aL0«T 

utl* 

EOua     STjnitSI        THf     APPAKCNT     rafXIftCT     'yf     t,< 

AaPtAAAsrr    'v    ««ktiluCInt   CL0yO4,    ctaTAfv   CAMJ 

0     T"f     4a*FAa,MCC     OF     iaiiKT     WOCTl|.KfNT     Ci.">>JO» 
•HOTUHfTaic     ANO    COtOaiNfTaic     0«»FavATI0N51     THf 
AavocuTt     aHOTOtCTaT    0»    OStCaVATIONtl     THC 
AiiOLUTT     a«nTO«CT«T    OF     THf     T1H.IV4T     UT     ANO 

NOl.TlLjrfsT    CLJUOS, 

40-t«a  !•«  Olv.     a 


^a-ll 


••*IC*00O«ANIIM« 

CTTOCHfSICAL     4NAlTSei    OF     THf     FUN«UJ. 

AS^a»iLLu5  Niwca   afvttttc   thc   'atJCNCC   0» 

CHITIN     ANO    CfLLULOSf.        Ar>4PT4TIr>N    OF     >T4wn4K0 
CTTfiCH£4IC4L     »aOClDU«tJ    BtaF     UStn    F0«     ITfNTIFI- 
C4TI0N    TF    CFUL     •4LL     N4Ttai4L     IN    THC    SACTCaU 
'itlO0a3N45    4Cau«INCS4    4MC    f»CHC*ICHI4    CXI 
•MICM    C3NT4"lN4Tt     4VI4ri0M    FIJCLS.        IMrOaN4TION 
CONCtaMINO    TM»    NATI^f     4N0    L0C4TinN    OF     THC 
*C»IST4NT    &uatT4NC(<    fMICH    M4KC     u»    THCI*    ^CLL 
•  4tl$     M    USFFUL     IN    DtVtLOmCIIT    OF    ^tfTHODS    OF 
TatATHtvT     I>»0«T4NT     TO    CONT»OL    OF     tIC<•0'M^4NI  (MS. 

40.a«)  at*  OIV.   It 


«tC«0«4VC     4M#LI>!Mt 

A     T«1-MtLII    F0«»4«0    tAve    4>»1.IFI£«-0»CIL- 
LAToa.anta-ANFMFIta    C4P4BtI    OF    a^*4Tm 

Faja   50   Tn   4.0  wC. 

40>r*a  lis  OIV.     ( 


A     LJt-NOISf     t-«4N0    4H»l.IFlta    alTH    4N    tLCC- 
TaiC4LLT-TaN4ai.t     BANO'ASJ    FILTfa    CNtOTlNl    TI« 

s»Hr»f J. 

40-taa  y%%  oiv.     ■ 


•Mtcaoaavi  caMWHlcaTlON  tTSTtnt 

A     THfOatTICAt     4N4LT$IS    OF     CtatNKOV    »0»F« 
dtNfaATION    '0«     vaalOUS    l»t4N    MOHFTaitS    4V1     SOX 
tIPfaiNCNT4L     rtCHNIOUCS. 

ao-a«a  *••  oiv.     j 


*MICaO«4Vt    lOUIMCNT 

aicaoa4vc  CH*a4CTcaisTics  4N0  4'*LiC4Tiotis  or 
FfRaoCLtCTaic  ctaamci. 
40-t«a   1)1  OIV.     I 


CONVtaofNT    .ON    NIC»0*4Vt    PMOTOTJBfl, 
40-t«]     !•«  OIV.        ( 


■MIcaOMVt    SKtLLaTM* 

4     Tao-MCLH    F0«*4a0    aAvf     AM^LIFIfa-OKIL- 

L4Tc«-Ni«[a-4i«PtiFira  C4a4SLC  or  ort«4TiON 

f*\J¥     »0     TO     fto     *C. 

ao-Ma   i>s  OIV.     • 


0CT4Vt.TU>,4at.C     TUt(4«L    OIOOC     0»CILL4T0a«. 

40>a«j  at*  OIV.    « 


MICK0«4VC1 

atiearTiON 

fV4LJ4T10N    ur    HATaiA    tltNCNTJ     Is    CaTSTALLINt 
FlttO     THCO«». 

40-a«a  9*1  OIV.  as 


aic*0«4vts 
KaTTCatx* 

"f  4J,jatNFNTS    OF    THf    0I»Tai»UT10N    OT    eL»CT«0«t» 

IN  THC  F-aisioN  OF   THf    inNOsn««F  ST  oase*«l>M 

THt     •C44     INfOHiaCNT    •4CKSC4TTC«     SlaN4L. 
ta-t*t    T»0  OIV.        • 


Ml.        MO 
•"ItlraaT    , 


Ml.       MO 

•"ii.ir««T   :->».««,ic»Tia»» 


<  '>.  ■    . 


■■'*<•     St  jr  ;     - 


f  •««.•» 


,.<   .,  ,    mir«L   cj^ 


.  ••■«« 


::::.:^: -•--' ■  -   ^..tr 


•o-f»i    ivi 


•X.»*OMf,--     ^        ....      ....  ,         .,  ' 


(^'  "f  .■  ^ 


...                                                       S'l.t     .s-     N    ■«  ^  .c. 
.-  .,..,,.        .,,. ^ 

•n-MJ    ««T  ....      J 


r.-ntm  ;>jH'r«» 


•O-Mi    IV* 


?  1 


:-    ■-€    -,,.,..    J,    ..     .....    .^^  ,, 

">-t*l     tit  ,i  ..      Ij 


'    *-v*»«   m^  tM   1,0.    \. 


-     1  v»-<   c. 


•^-f»J     -M 


;.;»*.  •t.i.}*! 


lc:  *.»•   »i^«f 


•"I>«a<i.i 


'  <.vn 


•■)-»«»         .11 


•3-f»l     •«, 


Jl».    y 


•rvt  »|T.   >«u  cil»is.  ■      , 

•C  •••ilt*4.    ^•0-S  -  •     •■ 


r  4»- !  s»i 


"    v    •»-.,n 


•0-f«*    io« 


^■v 


•    .":'!_       .•■    4'.j..    •-    •i4/«4L    ,4    ■",   ' 


'i»i«'i*«   fLlcrauNtc   i*ui*<if«T 

'   t    i    ...     •   \        -•         4        .4.M  ,-4^.      .H       ^       ..        4    .       ,         .         , 

•  ".>•.     ■.   ..     .4t^IV-     ;,.»,,t,, 
«0-#«»    113  ,,  ,,     ,u 


•  -^  "-f 


•"-'•'      '«  Ji..    I. 


•'-»»1    «.i 


-»«r«<i!s« 


9I«.     IT 


4.-)-»»1      III 


■iH.     IT 


I     •  •  1...  m^ji.  \  .     le«i     •        ,,,„ 


•     '•'-«.   il     «j«.4«n     ,4,<      4W.       r,.,.^,- 


•'A.'  t    A^^t  .4  ri       4 

"X!H     .»      ■,.     4,_ 


•. '••      •"  •  *^  •  •  ■--  •       

:.■,.  '/.-  ■-'■,'•  ■■••  ""•  ■-  ■  ■ 

.,         .       4  .      ,  '  •••       ■•  •    ••         .        .^    .'•    ,...    W 

'^         ■■  .  „         ..     »  ,4.^.         .,.,4         .......4^,/ 

'O-Ml    I.,  „,.    „ 

-^K^l  I 

•       »  «  "I  4    .      ;  -mf       4»-.       .,     ir(        ,-. 

l'«»»»T|l«-      -s       ,.       ...»       1,.,  .,,,..  '  '      ■       ' 


■«••      '•»4-«fl,T 

■        •      ■■     I  ^^  '    oo    \   -r     ^4.    .  .,    .4,     ., 

••    •  •  ' -r^    t     ,„  ^r>^,^    ,   ^.,        ..... 
-       •          -    »"l»t. 
*'-»»'     .>5  JI..     :• 


'•1.     •..^5't 

"''  '       ■••«.l        4V  <4'       ••[4-..,,  -J        ^        ,,..       ^ 

,"','.  "     ••■■-'  ^  •    <"'   •  -       ..•,...:„ 

'       •■  ».     ^.4-  „         ^       .H  •.^,         .  ..»...,.„ 

"      ■  '     -  '"^1     4.  ^     .^  ■«.'<■     ,4-       „      , 


,«4^.  . 


"-f»J      !«« 


ai>.   IT 


«.CCl«.<a    ir«uCTung 


.N«...'.   .4^      «tTMOr»     .j4|     >f't  «-•,.*,     •>.--     . 
"■'■.I'.     -  i«H4C't»U4r  ION    j»     .,     ,^.. 


^■'"^      '  IV.     «T«      }•»     -l.,^,.^       .^,.  . 

.4,.-   , 4,   .  ^   ..   J,.....,   .  '; 

•  O-MJ      «,,  ,    ,  .  .    .  '.  4  S. 


•3-t*)     •*« 


'4'  I  >!» 

•  •^  'f:  4 


«o-j«j    ,«, 


<«^   Iff.-^t 


-    •        4  .     4,4^1  . 

•3-»«l     |«« 


•■'«4.     »..^5Tt 
•«t»«»4»!  V, 


»'-»4«       »••»».._      ^        ,        ,       4, 

■    •.!:■»       )  4 


J 1 . 


40-»»l      »», 


"«««..     •tiM^I 


•0-»»1    t»i 


4   •  -.^       .rf  •< 

at>.  ■• 


4>-»»l        .,4 


'■«€.    •v4-r. 


4:>>f«i    j*.^ 


•    ;  I4«  4      .   T4,     '  •..i. 


-r.  .<.<     'w    ..I.e.     4i.r    -  «.•^,;   ., 


40.MI      ,,,  ■       "*■  J,,.      ,. 


40-f»J      1^1 


4  I  41.  >• '    '  4'  :  _  ' 

L4.       <.4'!-4. 


*ra«;^^    *Lw?»f 


I'H.J      -»       «>     t4U      41.1.J'" 


WT  -  OPT 


4*1, >,t        TrSTxt. 


••^iCLUK    "-ivjlfj 


4a-»«i   III 


4«l'»V»«Sit'«»l 


AD*T«2    -^Tii 


.J  I  .  .     ?  ) 


t»ntm% 


•"uCl-t""    •l»t«    »V»«>T» 


'i.ic»<Wj"«.TH»"  or  »»0"««i  ic   v'"<'  ,>•'..,   s 

IN  »  0*4  4  1  ir  0"%  ^OCl  '  ION»,  Hit<  r  I  .  a,  >  ,.  .  .  ,..  ,» 
,1  I.  ,.1.  -r  .rj  I,  4CI0  1.10.  1^  »•.-  .,.4  Sjl  .-1  -  ,S. 
43-/«^      .44  3IW,         4 


40-»«3    4*5 


M.  K  4  S.KlLfiH  SH4^r  »0»t«  S^STlI 
^^  4  'Mt"-*!).!'  •4014TI1.,,  4.,  .-L^C 
•Tt.  Bf»t4^r,e>  •4tT4L  (  C  "^  -  '  m  'F  4  T 
-T>.T      Mi.AL      .'4rPr4Tlr^,      i.  J   l,j  |   1 

Jl  ».  7 


*»-  i  4       tt*         4,4     i^tj*.     n^  t 

.  I-XjIO^. 

•.     10 


4ft :  *  4  j^.f  s 


4"-J41      .41 


<m.4»|*'. .         '-^U      N,'4^.«s         -SV' 
I",  .^•t.'      lN-\'       ■.'/['>         '       ''4.^4..'f 

i^-j*!    44'  j|>.    la 


4a:-40«ls    ->4»<<<jNl,» 

iT<4     141      4     •»  I  '>.     ..H  (    ■   i      »l         ,t     '  »  ■   :    ^K      '     '.^f    . 


•*H     •4'»r's    J*     4    '-I'-t,      f  ^4»    ^     4  s  s  :  r  ,  I .,  . 

'■••v'*     4*>.S'IC4..     M4»r-...s     ■        4      ..        ., 

f-m   '-1J  j|».   Ji 


«(44     -irriMl'141.      (4tJ4TlON| 

■'  »*•     ■  '  1 1  IH..   4  1  T«     r*^»«-  •    -.,  ^ 
'•-r*l    I  '»  Jl. .       . 


4<40^.X4a    tTt'Iat 


••UCL14"     •■)•«•     »1.»41T« 


40-7«l     »0« 


>p»"i"»4>4i    "v^.$"    -trACTio. 


miuClI'*   •a->»oiiio« 
»»4rf    'Li»H' 


.  S  1  4      ' 


I  .,''14.  SI  ;>#.     f  14      S»4 


40-»»J      40f 


I  l-r-.. 


40-I42     J'4 


40-J»S      491  )I  .  .       1  J 

•••uClC4«    »»isI 

•40i.icw.ri 

'     <  4.      •1^444.  1"K      J*      S-M     «»       ,,4l4^n^(t. 

^■'•4      ''N.      IS     ■•■Xl''UC4.      t!'><jr'4. 
4r>-T«3     44  I  1 1  V  .     ;ii. 
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"I.^        ^^.  •.         4,'       0"»M\J-.  T.  T.<t        Pl^twCr'W^^.I-J- 

L*i'»     4.^     .*tr    *s    *    NT*    "irMji,    or     :i4iNosTS    4V0 

^•..--L  •'■-.-.      ^      THt      NEw^^M,    5rUL4»      »»P444Ti<     OF      4 

..«/s     .^'s,    tmmOih,.-    .-.t       St    JF    •-•^rrit'^    *1C- 
>•-  ■'  s'  ;  I,        4c  11.1.41  If^h?. 
•  0-l«l     «1C  31  .  .     Iti 


*.<»»«04  1 


i:-j«l   441 

.•«:»»K)4r_,,fl 


s     .     •« ;  N.  ^  '  ^  SC  f      P     4f      4S? 
.  .      2  t 


S      •  -<      .-.-      VP..-4.      4^,       4-'..'' 


Mtzo»LtCT«ic   c». trill 

•D->«J     1J» 


>«    arjus'i:    •*.£ 


.        4.44.   .       f    *  '    .    . 


>3-l«)    Ha 

*-fjf .f :'••:   ct^i.» 

II.     j'Ui  ;• 


■IClJtLlCatC     TI|4«ltOUCI*S 

•H4.^.,-r,      -tlttL      1'       SJ.V.,t      r|[L-€      jP     TO     1M5     ox. 
4D-|»J     1i«  -);..        4 


••i'uiT4»»  HeimaMCt 

-  .4,  ;  r  .  :  »  T  J    ;s      df       THC      .'.P'^TH4..4.*J-»NTr  q  T04 

...p-p«,^.f4      I  N.t«4f  ..4T I  iNtHip   •:..   rrr-ti's 

'  .^..' I  sT?4Tf;  f-    ^.,    4t^,i.»TI~.»     -«*    »',..    Sr^Hr'.os    tW^ 

"fj  c'^'^N   -^    THt    srcptTinN   'jf    i^s.noTnir.  ^iss, 

40-M3      H«  Jlv.      16 
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■'!>       ««.    '        ."4NU.*        '..      .*  >  -.',.. 


•■r  .  :  *■  •    jr    p  .>o« 
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^■'-'*  •.'■■IN     .:.."'     PJ..  Sf   1  I      .4  a.,  *..  »•  !  1  .  •      •'  - 

-■•"      ;••      (4  1..J<H.      •l.O     ^«'tST       l«4it      4'4P.Ll". 
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Jl ..      14 
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4L41«t  ' 
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%^JPCf.        --t 'L4PIN»' '  ON     J*-     "...THI  ▼!-)  ,4i.     .*..lt5i 
4  N^      PCl^^NV*.      4Nn     f  IS..E      V*4ItT.r5. 

»5-f«J     111  Jl..     ?* 

••L4STt  I 

icxo«r 

*'j    '    -v*     il^^    t-IBLt    Plants    !n    4l4%44    to 

-f   ■■4»I     rf      ,..[      P0T[N't4l.      »4l    «      '^      «I»C»t«      ^J«.I»- 

:4i.        •  .f     nrcowoi    or     'Ht    oc '•  J<*»rsr  t    ■>'    r-).*^ 
»-«^     P;  :  <  ^NJ.   S     S^CIfS     SmOhl"    ^O'    1C     T44P  j     44 
;"»"L-:.-,        S4BH      3u4'MT|tS     NO*     »v«H.44Il.  I 'Y     4T 
«^.      St.^^NS. 
40-HJ     iTf  Dl«.      16 


LIWM     Jft 
fLltT»IC     »»CI 

PaoprPTl's    Jf     PV*S'«45     4S    WCL4YCJ     '0    t,p4"4l 
*41.-JC^1      AN*-      S4I.LCTT0N      JT      P»OPtLl.*T'S     OP      IN 
t  ..L' '4  1-T.4E  •.,a^_     c  4,0  I  Nf     IN    C^NSI'^r  4»T  J  On     J.* 
f  N.4  •  NC     Pr4rottN4NCI     '".r    Ll't. 
40-»»J     »01  Mv.     75 


prr  -  PLA 


»»C-J€T^     4Nr     StttCTION    Of     PPt>»^LI   "-iTs    Or     4N 
CLLf  T4  J-T.4t  PN41.      FNOlNt      IN     CONinr4»TI0N      0* 
tN.4lNC     TBf '^RMANCE     A'rn    i.irE, 
40-}«l    101  aiv.    ?5 


'"t      r-ISulTUNS     Jf      CJjlLlBHlJ"      4Nr.      ST».1lLlTY 

OP   1    r  M»-,i',    spiyml^y   "[SYRicTn   plas". 

tOp»«2     itt  JIv.     J5 


'  ISY  M"  j'IOn     Of     IONS     IN     TMt     >L4S«4     jr     4N    44C 
''liCHA^-.Ei    i^t  PL  "IM  Nr  t    or    Ptr,«tt    or    Ionita-iOn    0", 

V4.''-B  ;  7  .T  .    J.      FHOw      TME      4N0CC      OM     C«YHOnf, 
40-J»2     70»  01 V.     ?5 


•"NLlwr*"    EfftC'?     lY    »    lA^Nt'i-ACY  wt    »;.4S"4i 
rPLO.if.-T    jrpt  .(jtNCY     or    rso^S    .•onn.ATION 
I^J«r"'<    '•-.-'■.v>««Ov.S"  1  Y     trrECTII     BCS1N4NCr     Of 
^"jfS      ,.>-,   ,L«T  ION     »T     CY.<jrBtOOt»YCY, 

40-f»i  m  01 V.  ?5 


4moc«     tj«e     SPtCTPOSCJPY     IN    T.,r     jv    PE ". !  IN  I 
lOi     B4,\     tY«Tt"l     hANC     -tt4[S     Jf      'INI      nt 

ab^cpption   «pe^ipu*. 

40'r*2    }««  01 V.    J5 


HT'jH,B^«rN 

•0-t«>    «l« 


jAS     LISCH4B&C      L4«P^. 
Jl  V.     JS 


»«'JM4»-ie    ri^« 
»'1CI 

•     .  •  S' ■     *s     A     ^li*.'     sj.rficf     ro4     P.P'0.444P-.  t  c 
•'..-'      S-*.'r4|N4     «4'»     Pj._..4f4     r',.,1,  A      -•XA41ZEL. 

^'.••(•■..'.      •ATTfttN      Y404      4       NJL       ,...-4       *C  [T  '         • 

f  ,t  :  .  .     a  ^^  .E '-"Lf'.f     'II*.     OPTAlNrn     •lYM     4     SlNftLf 

^-•^■"     ''    *      AU"    T    ABO,'    ^oo   "I'pjn    sir    -«U«A- 

^'       M  --PA4t.'"      •!'.■      A      M-I^AP      PiC'jPt      •'^.14- 

■*.     •      4.1       .4      t»PCSjP(       41'.-      'OWvf  N'  I  -1N4L 

'"*••••    ^. 

'!>-14J    J»^  JIY.        » 


•^4S«U     01CI|,..<TtOMt 

'Onlin€a4   trrrcT?    in   a   "AantYCACY  i  vt   •t.ASXAi 

'■•lc..*.,',     ?rPlNOCNCr     or     C434S    NOniJL*YT0N 

'  ^  ^tY  "^  .PI-'-.OP^Ov  ■  S"  I  Y    crrE'-TIi     PESOSA.ar':     or 

r4.,^    ^■'o  JL  *T  I  J*.    AY    '■,Y4orBEOjtN<  Y. 

4o-»«a  ii»  JiY.  i» 


•oN-Li«it««  pl4S«a   (Ayes   in  a   st^caxins  kiowo- 
'•(■•«  OjS.    ^ji"    lONizro  ^f^ij". 

40-»»l    »«T  JIY.    J5 


'*0'9M4P~» 
"004 

•      JnY      -E  '41      WI4PC4      r  jP      Xf.^O•,      Y4AC4INW      A-IC 
•^"J.!.,  *p...  . 
•O-MJ    '4  1  Jl  ..       J 


'■Irr.AC'lON    BY    A     Pf«rfCTl.Y     CONOXTIAIS     M'l- 
1»'NI"      5CPt«N      IN     AN      AN!SOYB.>PIr      P).  4  »>«  A  . 
40-f«l     «!•  Jiv.     7) 


r4.>Pr4rlFS    J*     P\.*»X4S     AS    HtLA't^     TO     Y<P4*4L 


fPYItA^   INTEKTE  WOPET.<Y  F'>H  PlaS"<A  0  I  A  ", 'j  J  S  T  I  C  4  . 
40-r«2  «26  JIV.  JO 


■•ON-^I-.tAR     HlaSP*     •AYf^     In    a     «T4EA.,IN-,    homO- 
''.f.YEO.S.     '^l  C     IDNIZrC     plMJ*-. 
»0-»»J    «BT  J  I..     ?•> 


•    ST  n.    or    T.4f     INTE^AT'lON    BrT«€tN    LlC^tpo- 
PA.4NfTIC     nr^Ob     AMJ    plasmas     is    PPESENYE"^. 
<D-t*2    T|4  Jlv.     2  5 


rBlE4VA'I0NS    or     COL^L^'IVt     PmynJ^yna     I'. 
PLAfPA     A4r     YT.juUr  . 
10'2«2    ■>*!  Jlv.     25 


p"Ot-..-,«ap>.il  oeir»vATioN4  or    ins'abili'IES   in 

A     PlA5<A      INJtCTE"      I'YO     A     NON-VAPyI.«G     AKIaI       "45- 

Nt  T  1  C     F  I  C  L  J  . 

4D>M1     »J»  Jl«.     25 


PIBl  I   1-,SAPhY      or      »U<SIAN     LlTt4AYJ«E      IN      '.iC 
FILlT      >r     MA'".NI  TOHYUPOOYNAPIrs.      IQ54     TO     1142. 
-AiK     SJ   ,4cE«      iNCLLlOrO     INTERNATIONA^     At"05-'AC[ 
A4sT4AC'S.     .-OnTHCY     I  NOC  I     TO    RUSSIAN    4CCP^4I0N5' 
ENTiMitClN.,      IMUEI.      TECHNICAL     TP  ANSI.  AT  I ONS  .     NASA 
AN:,ri/NCE'YrN'S.     ANC     P0NT.4L  '     CATALO.ijr     or      j.S. 
GO  YfUN^'-N'      Pl(«L  1  C  AT  I  ONS. 
»0-»»J     2TJ  Jlv.        « 


'-rvti.ops   ThH-OHY   or    ynanspobt   p.4Cno'«€.na   as 

APfllE-^    "-    'MtKXOCJ'.PLlS.     jSIWG    y.,£    SOlTZ'ya'in 

T4A4SPJ4T    LOUATIOA.. 

4D-M3    411  JIV.     25 


KSAU    VHTSrCS 
^0»tl»    »L»«TJ 

ION     "POO'-CTION    AND    PlOI     In    AN    ClEC  T«o*<  vQitO- 
0YN4MIC     -.ENPPATO*. 
<kO-2*2     11*  Jlv.     20 


LtSMt     »L«»TlTuTtl 
tNC»|4 

IN    005S     •IT"     VtNT«|CUL««    f I»«ILL»TIOH.     VABIOUS 
CO«PINA'nN«     or     tlTfUNAL     CARDIAI-     CO-Pms'ONS    4^ 
LJNG     I-YrLATIONi.     EPlN€»M«INr     »NO     NO*    tP  1  W^HK  INT . 
ANu    Pl.A^4A    »«PANOt»!    •tut     STUOlrn.       crrrr's    ON 
ARTEPIAl     PNESfcLJWt.     PLOOO    Flo*.     02     4N0    CO?     S4TJRA- 
TIJ^.     ANO    P"     V4LUCS-     e.E.G.     ANC    FKi     »CRr     "tAS- 
URir.        -LINKAL     TES'S     •tPE     ALSO    PfPORTtO. 
*D-2«>    41S  31V.    16 


L*>TIC     C94TIN«I 

rONrOR«AL      CJATINCS     r  j4     PRlNTf-      CIRCOI'      ASSE'*- 
BLlrSl         EPQYY-.      4C4YLIC-.      4N0     PO'YSTvRtHf     C04TIM.4 
SYjTtPSi      r>"YS|C4L     ANC     EwECT4IC4L     PROPTHTirj,      aO- 
MfSI04(     ANO     ML^IOITY     CPPECTS. 
»0-f»J     2)4  OIV.      14 


•^«iTICIT» 

fLAS'IC     P«0»»E«TIIJ    «eM4«CM.         I-^TljC-YC'     OT 
GR4IN    BO  »nOary    *1CL*y*TIJ*«    0y<    El4STICITY     -.*• 
PXYCPySYalL  INt     4(,0PES4TESi     "OOOL  J$    COW^T'iSATtO 
•  CTIV4TI0N    'Ktir    fOK    CREEPl     tL'STIC     4W0    "^.ASTK 
PRjrr«Tt»4    or    PU»t     PO(.rC»TST»l.LtX€     CO»»rRl 
rrrrCT     or    rr««j..4G»<f  TIS»    O'Y    tL4SYIC     4N0    •t.45TlC 

PRjrcRTiE?   "r   rt.    cr   4'«o  M. 

0-(«2     T«t  OIV.     1 7 


LAirici 

rtP04'«4TI0M    HtC'HISxS     IN    B«4WC.4eo    P0(.'- 
ETMrLE^r    MELTS.      r«Pt«I"C>.TTO    OrTtaMlNiTlod   or 
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•X    44.    ;.«Tt,'j»«,.    TriA».»»  ).44..  f ,  j^    •-;;..    -j 
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4    44:)i4aL(    i.4f»t i^*"4<rt   -t  vr lI    ^'MUL4Tna   roa 
:  N.f  s*  :■.**! '^4.    jr    tmc     ^tnvc    PRO^rarirs    ur    'Hf 
'-4i'40C4f-;    s   -wSCcf    atft(»    4ac    -r    th€    '4*    is 

"C  ■>r4Hr^. 

40-2*3   4*a  31V.      a 


•IlL4MtS 

fTNT.CSl'     0^1.4440$  IL  ICON    4404,ONf4S     allH     'iITRILr 
6*OlPSi      ^Ii.*»4tSl      TaiCHL  J*rSlL4Nf      4  30  1  T  I  .,  ,     TO 
Cr^l  OMC  If  .(faRDONITPILt. 
»0-2»2    IM3  OIV.        II 


ailLICON 

KtouTiDN  crricTi 


—  w.-. .  •  .  :^  I  T ,    If      _4  ; -c    ^i4c    -4'r4:4t    4:'- 

alMcaa    sTatsui 

r4DHTIO»     lNH4NCfD    Olfrusioai     IN    5Il.lC->-i. 

'    '    ■  •  .r   ^'         ..   -C    1^       4-       •(   -Pt  "4  ^     *f4      44--       ,^^      4, J 

"tiiGN  IT   4  "ic«oc4ioaiNeTta.     SToaro  tNft,-.T 

'1   .       »    . 

rrf[-'     "ms     Tl     4t4C-    Cjat     TC-Pta4TU«t     ON 

"E44uaE«fN'    In   laeariaTtr   m  .      nrrccT   «oiilitv 

•  3-2*2    1*4                              ;■.    :•• 

-  •-■'      1-.f  44      iTRi.,.jTM      ff-Jl      4440     Pl41'IL0C4      ^^0 

IN    iaa4ii4Tfu   ..€. 

4V.(11.'      4t      41.. J'      S'lN-tiONOrj      SP»CI44CNS. 

»0-J*»    T»J                                     OIV.     2i 

•0-2*2     l*i                                     31V.     14 

•  t'O^tmr    c.ltilOM 

■;.'    ,4:*.    T..*sv-r  14  I  ,.N   s/:j4,^4  4'    t-in'iN 

•  »HHU 

attLICOO    C<3<«^OUN0* 

'       .-1>           4o«~,4-fs'          4       .      •      ,,4N%''.      .'^           ... -vifii 

fTNTMtJM 

'.44      44''      .4      'l_HNl-t1      4SL       4'4lX''44l.       I'—  [f1. 

p;l^'     PaouucTION    or     T4NT4LU*     •LL'^T     SMC'T. 

•3-2*2     '^TU                                       : ■ .        1 

40-M2    0*2                                  3  1..     IT 

'TNT, r, 14   o«ii4NO?iLlcON  440N044ras   air-   nit^ilf 

r,«.jlPSl     11.4NCil     TaiC>(L0»0SlL4Nr     40f1iTi-iN     TO 
CTI.I.OME  4r'jC''4Ml*0NIT4  iLt. 

•»ep:atN»4-ioN 

4      -4    ,.44  '^4,4SCTN4-IC      4l*Nf  H440NnuS      'tZHT  ■*  *  ^ '>H  . 
40-2*2     *»*                                     OIV.        9 

40-2*2    643                                  JIV.       4 

'-,^4r\^fN4   ^of'-N'-.i    -N   'j4«ir    if-r'4rs-i. 

-4-,.      41«4-*4       .4      ..[4-..     *^,4r..-.^    .,.  .      »4-,f          ^.4rs44^'■ 

•tiLVt* 

* ' -1    '      4 : -4.   <.4'r:    P4"':-.ti. 

4tP«(TI 

«IN«.£    eHrlTAU 

•  3-2*2    1*1                            ';■.    1'- 

CO«*0>IM 

'4Tl-,Jf     17UOIL5    or     NtT4t     C«T1T4L5.        M  NftLt 

-ec-.>i,u4L    4NC   craajsivc   »«0^aTit$  or 

CaTST4L1     or     SKVtS     (NO    2INC     alar     r4T16UP1     IN 

•MtftMK     •4ytl 

.;;.t,-T44    4.    41.10V   j"lfT   «4Tfai4(.i    TtNslLf   paoa- 

•  LTE*N4Tt     H444X.IN6    »T    CC)NST4N1     «Ta41N    4>40MTu(X 

j<O«»»a-)u«<0   H^OHONt 

r4IIf5i     t.:'i<.4I  lONI     ll.4iTiciT»l     1Tae«%-1T44|N 

or    r.i24    4Nr   0.24   fOH    4,4    ANn   0.114   roa    ▼-.. 

rj-.fli     44. •     v»H4v     C  lP05"*t     TtJT^, 

40-2*3    4*1                                      OIV.     17 

.  ?N  ,      a.S'".*       UIVIC      -t  4l^;af  i4f  ..-S      P43G44-     f,." 

40-2*2    |Tl                                  Olv.     n 

11.444,     .4.. ,     j»       T-t      -.44.          ■4fH444o,,.ir      -^r      444 

'  ■-    -  1  :  •  .. 

•IlLVtO    CO«*«UNO« 

•3-2*3     4*2                                     314.        4 

a»f«CT| 

•<tCH*l<IC4c     •■O^MTIIt 

rrrtCT     14     «40I»TI0N     JN     LUXlNCiCtNCC     P'TNC     4N0 
"IMD     4-iCL     "«     46ea     PM0S(~«)«5. 

^N.      «4.4<;i      MlVIt      »!•  J.^l.^N'S      P40..44-     fu- 

so*vf   3r    44OTC"-T0u*-i44«  IS   Pao^taTifs    34- 

40-2*2    *4S                                  JIV.    2  5 

ll.  '-0. 14-1    -4ue     :n    c  344NC  c  m  on    fi'-.    thc    -.440-4' 

1-lr      PL4TCS*      FH4CTJPC      N1CH4NIC&I       IPt T I r I ' 4 T I ONS t 

o44uf  afta  ^  r.^    N^'4.t-t44    IIP.    lie-.. 

'I-vIIlE      'rS'M      C-4aPT      V-44CTrM      Tf^TH      CO44P1SITI0N 

40-2*3     4**                                         Jl>.         6 

••441   '511. 

40-2*1     TOO                                     Olv.     IT 

•ll"UL<T|eN 

STtLl.**     5l4aJC*TOa     rcaSIBlLITT     JTUOT. 

.•1      4l      4-4t>M1      <-'      it  1  f«l«<4«1      41      4t''4DfO 

40-2*2    *«*                               OIV.       2 

'•        ^.    ■)A-,'.l     4tl%-'C     «C4$jat.»N'     SITS    -  .4  1  ..j 

alH 

IP     «ULL« 

VIM4TI0N 

'".4        444     ',4.,.           -4. 'IMV.4  0     44^         4.J«'cl44       f.PvU'lS 

r   .t  '^  '  . 

prTHoo,   or   4Pplh'4T|j».   or   confute  a   ii»«.47iON 

40-2*3     482                                     -  1  -  -        4 

fffcc    j»   •4VXJ.    viBaaTiONS  or    y4aiouJ  aia 

or   4.eoa5pMV«  ioi,o4ic*L    a^r   kkI4l    ststcp4. 

4NI  :  -P;  'C-i  :"!.     flN     C04H-  I.,<l*4T1044l. 

40-r«)  Ml                        OIV.   *o 

40-2*3    **l                                  Jlv.     11 

.ii,.»L    4-4c'ii»   Of    »ti4»04«4«5   41   atciaof'j   4- 

.. :  41-    44'.',f    >i;>«ic    -c»»ja(44fNi    «.•{»    lua  i  -  .    t-i 

*#I**UL4T1IM 

■-■'■C-I...4     t^H.'(.KO<  in     .,i.(i.r4a     fiPLOilJN    'vf-'. 

aiHIP    Pl.4T(t 

LMMATMV   rSum««T 

40-2*3     4(3                                     31  ..        4 

SLiavrv   or   .«uTc>4-Toji4H«»t s$   pao^aTits   3r 

•  NNJ4L     SU44H4aT     or      aOHM     ON     L4aoa4ToaT     1tNUL4- 

1-lP    PL4TES1     r.44CTuat     NtCH4NlC1l     IPf  C  ir  T  -  4  TI  JS$  1 

TION    or    LUN«a    LJ"lNf  SCt-vCl  . 

•*»aii;0NOUCTl»«     riLKt 

'ENIli-E     Tr5T5|     c-»aPv     , -NOTCH     TflTSl     CO4.P-S1TI0N 
•N44T51 1. 

40-X2    72»                               OIV.       2 

-4.-      ff»r^I       1NV4.1T  1  .4'  ;  ONSI          r.4^.4'VO-4-N<  T  IC 

40-»*2     'OO                                     Olv.      17 

-(4.    «..,.,..     04    (v»'0*4Trr     '-IN    ri,.-,     or     .Nid 

•tlMCkf     C*T|TM.f 

"".     .44^   .  .-4,'^4Tt$p    -4..44f  '-aici'*!:''vt    --s'..:m'- 

*  ■     .4.       .4       '  Ni-      *    i  .41. 

4»»IOC4 

»EM«aC-     IN    CarOGlNlCS    4N0    ><4<-,4«£T0-«rTIC$. 

•0-2*3     431                                      ^Iv.     2T 

N4»».tT0.O»TIC»4.    44*    «464<t;IIC    »0«C»T  t » IL  l -T    aC- 

'-«     at  SIX  11    Of     4     Pati.l"lN4av     %TJOv     INVrnotO 

MaaCH     lYITEN    4T     THE     4CMON4UTIC  4L     aE«4ac  1    L480- 

••taiC04«u(T0«f 

'^      4N4.','r      T44t      lfriCT4     Of      T  Ht      S"T-1tN     4PP'..  '  C  •  T  I  ON 

aaroalEl.       rio^tt    C0«    4«(u    7N1    SINt.lC    CaT»T»L1    4S 

Of      4      .4t4T      S-^irttCI      ON     04*      HOP      or      4      Pt-44|C      -•• 

LH.T«4-<.1»     Tr.4Pl«4Tl^E     P4a4>1«W«T,c     $4LT4. 

rv.  144041^4.      44lL       H     PaC  >f  N  T  f  0  .          f  4  Pf  4  I  WT '.  '  4L 

POiSiiiLiTT   or   oestaviNu   the   ■0LECJL4a   ^prcTaa 

4     5'    .'.,     ■<,     -l»>.-lO«     Ji»4CTl-)N1     4>.r     ■.|'-..-^'-4 

t"»fa444TiiN    fON    4    afLlasLE    •N4ltmi    or    t  .v- 

ASiOEMTCo    aiTH    |44^«ITT-t  JCITON    CONplEiEI    In 

Jj44f  '  I  ,  ,    u-ic-iNO*  'Oa   ,if  V  I'ti. 

fffrCTS     IT     T..^     T44CaP4L     i»40CK. 

C0>    4N0    COST. 

»0-2«l    •22                                  Jiv.     i1 

40-2*2    f*«                                  OIV.    }t 
NI-31 

40-r«a  31*                     OIV.  2S 

i 

«Ci.  r  :>€  ■^•♦l     "t**-.!"***     **lO     '**€     '•c*  _  »  »  "    '•«     ^ 


•»oc  io«i€'« t :i 


■Tilt 


ftO*»«t    ">*  1  •  ■     ?^ 


•0-»«l     l$i 


M-iA"  I  y* 


^a~t*i    11* 


w4MCI»«     ktDt 


»3-»«l     >0n 


4  V        ••  •   I  X  ' 


'  IC 


OlV,     I» 


if  %   j»    ^-x  :    \ 


''.4>i      A      V-<4*,'.-.      i'«tS'»!S      Is 


>  ,       L  ^  I  » 

'If  4 


*0-»«2     v>* 


*0-»«i     •«" 


•  4  ,  \»  » • :  .*. 


•  MI. I 
■  4rf  ■ 


J*      iA't*      -^>. *-€■.'  •.      t>lu*. 


•  •tV^lBtll* 


*  «•'■        *    •<   <  ^4 


4  -    >f    '.        "<         <i  • 


»3-f«i    9«« 


*0-»«I    "Ml 


'lCC 


•  tOLaa 

:t.,i 

■  *' 

[•  ;  •.! 

«    •  ■ 

f    , 

•tOLtO 

»»l 

.  •» 

-  s  '  ^  -  .  ,   ^  . 


40-»«t    «M  ...     .  « 


•  SOLA*  »L*«ei 


^r      ».,      ,      .'set*    0*     »*C-*"t^ 


••^;«    i**-f   •^fiiCi 


COMIC     «tT| 


JUNT'In    ^(•ICJMbuCTOa    jfvl'lt. 


*0-f«l    *<v 


^  '-^^S  •     «      ">•»     Of 


-  \«i  ■  ;     •4' 


4        '-^ft^f       TJ      tl'\.4|*l      ,4'4%'«.; 

V.«C'C«     V.IT'f^     f««0«». 


*     L  t  V****  I4r4f  .     I'iiriT^f     I'^'r*     »  ^«     4     •  >- 
^Cftf^ti    t-^Ttt^tA    4«a*«s    *o4*«^rT     T^    .«:1^'^fs 

•  ■»^   4 1  ^rnkf  * . 


'»**€       )•      4     tCrUt^iAtm     V   0»     «4C4rn     ^*     4     ••■-4-4'4 
».*«      C«*I'*.      U.JT      4*l'f«Wi4      I^^0««4re      ^AV^'^^M 

•  ■«<  "»4.i.f>f<  airxoo    !■•    '•««    •»<)•(.»«    •)•    4    -<.!'• 

•  «<«ro   »«c'»4*4Jt*'"   »c5f   44iTrwiiA    4»c    »o«r    /v_r 
44<Tr<M<.rccHail4>JCt   "tK^jMl". 


Mlkl 

••<      mT»l»4jT10»l      44«)      »«Cv44.C*<e       3r      '-•f 

3<««4'l 'M-moouciM    Cf«»»l4t    -w    «!»0    4.^ 

"»"i'»C      «eMl«T«ta"It      f      'Xf      MTl»t      !•      4<4«'4 

•  1     IM  31>.     I» 


■.  »      4  '  -•      'F  ^^« 


4  '  .  S*       »   ^^    ■  •-**  U       •'    4  -    ' 

4  ■«,    -  :  .  .    »*f  %  \.jmi  1  •       •  -  ' 

40-»«l     >0«  31 


•  rM»4r-     ;  ••    ^•▼o«t«it-\    4«*j    ■4-,.4t'>-.^ 

"4^^f   '  ^  - -\»  '  '  :  41.      44£      •444rf':-      V    4^»*-^ 
\<4»--      4»s"»      4*       -***       4C.«^4«4      M"4  4f  \/  4 

•  4'-•!^^.      ^o^*.'      :<    4^L    /«•%    i;'4r.^f      •» 

A.'"4-^«      '4i4»144-j»€      »4*444«4<*--       %*^' 

»')>4ttl-:''       3*        3««4.!'4»4       '-«*       ■<>    »   -     A.    44 

4 1  >rc  1 4  -r  ~    • ;  »M    :  M^  •''»-t4':'-s    -  ■-^,  t 
4».t«l    <|«  j:«.    n 


'?."44;j<,     r -xi      k^A4..       44^^.  t  *  I         4     •*      •■-,•- 
40-r«>     414  3; . .      Jl 


'••f  -  44  4  '  :   ..*«      3»      "4441     f  >>      ;- 
40-t«l      4  I  %  J  I  ¥  . 


•Act    r.^:»„. 


■  1  '    »L  !  fV^T*. 


4.    \^.;4-    i»tci4..;i'l    4*    '.4r    4^r^c'<'    ri.4r    ro« 

i«»!'4^      'LlW-Ti      4*Aj  '.«J»f      ««I4«      -IirjtV      44C 

•^  r»  .  3»f    >     «"•      •    .'    «r  ^M<-.-«4««<      -t  ltl'>4<4     -.4yt 

•€t».      |4'44:'»     .      44J44  VO*lf'      •4«i»»4»t4      4<l  '  1  - 1. 1  1 
4  .^       'AW       41 -Q«   •   \  . 

40-f«l     413  JI  •  .      I  • 


4      •f.-'4      B4M.       J4-      \-.'t'      J^  »»-t  :  TJ  «4T  J^ 

%  >^^rf  \       -  -  ( t  *L  *    •*  4V»4^f  4  \       p^J^^^   f  ^m^  n     t  n    t*4€ 

•  f  4  I    V-      4.^,      4  *  _  ^<-  » -)»/  4      1**^.       :^*«/-r4Nrs«      »  4*      ^~I- 
■4^      4^4.        4-.'lJ44.>4t      4J^_»1      -m       »Hr       404TJ4-4      44^3 

,>%»-i4-4   r^'i*4T*.    :'4c^joi4»<4   »tcr''i'>4,  3#    "uia  i ' » . 

»~'"IC4.       4V      »>'C-<X   0-11:4^      ••C»444'r')4),      '««01C4>. 

■^^■'^4's».    ■40i4':~4i   •nn'tr » I  544.    jiit.    -asis 


40-t«l      •ll 


Jl  < 


10    ITAf    ■»-ralCI 


•MLIO    firw 


»Ml    •ort»ll4».    I4IVi.jC.4CI     T    :»»'4;«    •«». 
liri*Ti>4jn.   r4CT0«t    I  «•   4fln    »uNr  •  :  14. .  .4,,  . 
*»-t«l    Ml  JK.     W 


-  341  '  '  »4i     .  »•*      4tM44;-      J4i      »»4':-      C  -4V  •  4  *  ■»4« .  1  4  \ 

■>«.       ;4r_.«j'N4>     ^4l.«f^N<      ^      4ir4**l*       ■l#44''.r«i 

40-K1    >««  Jl  <.       • 


yf.f-lJ      T«4>4$4.4'1.>      44»l-i.ll     r  •  34i      If^.^lk- 
4   3>^J  t-  'f  .44.  '4      J44     4u*i:4s      t^4CC      'l!*-'*. 

40-MI    taa  31 «.       1 


•  •*4ci   «o:ciaf 

'•44V,4'|J4|      J14     af   i*MTl.liSMC>«      3JII|>414 

4f.i..'     \»4.»    r».ii*.'4     ■)#    4i,«ti4«    r  Tl'40««4ur4. 
•;'-»    4.4r     .4«44l*i.       '•o«4.['4t    l«4C-.o^^t^n    -h^i*>« 

■»-  '*^   '4      4       ■    -.#-»\, 


r>ct  MCDicix 
Jtt* 

,_t      .4,,<-lPVti      J'      ^l»f       ll^F-O"'       [>.      »»4-'       .IfJ 

fT  I-.;''  sftilA^IS'i  4'  '-f  ^•r^»,'  i  |  .4r  rna 
P«i>"4^    r^:'..-!.    4.^    '-M4f    sriw.    'i-.'.^sr-    4-.U 

DKIlO"^  '"«  »U'.y<l  .  jW.-44'w.f  -ISSI'1>4«  <4.[ 
Kit"  t<'«4C't.'  '"O"  »^<1"  •4C«i»*»t»  4«T1-Lt» 
4"*.       '4S4      a',  f'.  «  ^S. 


•  4r  I  •>«.^i"«->~i^4   -    4>'»i.  ir4ii34.5    '.-    4»4-ti-i»« 

4'4.,      S»4-t      riJ..r.T.  ^i%*      '•4N44.4'1  5-4. 

*l>-t«X     UT  Jl».        4 

4C3j'M"i.>"     »"C     '■4C«I>4'.     ^l«|T«Tn4,5    r-w     T  40 
-.KrTMt  M-41      O'-IIC*^        V»4C(      r  04O4' 14.  I  C  4  '  I  ON       .  1  ■44  M 
0-*      Pie'4»r'<      4«     [44T>-      t4rflvITl      4.4^      4      «o0  ■      ^AT'l" 
Llir      44^      4»''TM14      (4C'«tt-4     4N     If'^      SA'^^LI't      4  MU 
<      »'4CC      Vr-'Cl.  T.»IC4L      4l-JOHI»IT<      4 -<n      T»4C«- 

I  S.,      441S4\"»4i. 


4f4C(»<I*< 

•»«UVt«»lll.lTT 

•~»T|,4,        ..Ull      S»l'C"l4<'.      l"      t«4>.W(4 
T44  J<  C  '   ^4  :  L*  . 
4l>->«>     HI  ■"■•      " 


»4u.«'13>' 

...»t>y4^^1"     l»'-4C»     »><'4044f.4.        4F4L..4M041 

-.#       TMl^      -4*'  4^       .»V4'l». 

40->«>      •»■»  ^''-       " 


•  tT4l«)<*0i;4Tl0l| 

«T4  ,  .»oj  W4l  I04.     5TJ0I     Of     CO««I»L     iIITC-t£$. 
40-»*I     *«1  ^>^4        ' 


rLu4      4WL      WtCTNiL      «4Sl«r>«lNH 

*40oli»4rf')    -jfuTMON    soy*ct%- 


SPA  -  8TO 

•«ntL 

>L4.0Tt 

tV«LJ»Tlfi>«    Of     PKPPtHTUS    Of     MIHH     STRfN-^TM 

4L..CT   5TEtL«  'u«  usr    IN  L»«at   siKia  f«o^i.l*«' 

•  OCTT     -•1TJ4    CiSti. 


)F      PRT»«4«V      4N0 


IP,Tt  ,S4T10N»1.      SYtTf*     rH      L>N1H     9f     >4€»4/«C»€NT 

Of   r«Ysr-4L   vAuuts"    THt  "Aire   UNITS  A»«A^  TO  ««: 

.4CH4.     4IlX.«am.     ilCONO.     A"l»tW  ■     '(tLVIN    -l'-i»Ef. 


roui^NtuT  fo«  «t"0vi'»6  siNTc*  r^O"  S'W»ct 

Of  «TttL  •>0'-«Jl.LlO  BANG  CfTAL  TAPfJl  .IT.^ 
A9"45W:  NATfRIALl  'tTALLlC  6ATH  ■  I  Tm  »»4»« 
rI4rMA»',t^. 

»o-»«l  toy  01  »•   J* 


fu«l'lC4T10<«  STuriCS  MWf  "AOf  X  l.t'lC'<i''H€S 
Of  CulNfA  >"Tl4  LtoC0f»Tt4  A-Jri  TMf  STIIOIt^  ■»  TMt  1 
NAT.4»t       .f4t      CO^TlNUfO.      TMf      r044PtfTt      <t»44»TlON 

Of    it>Xli»-«f    FHO"    L'SOit-i     •AS    ArnlCvtJ    4-10    ThU 
mFAHA't  V<     "AU     NO    ffftCT     ON     TMf     tKOlfJ'Ot. 
LtJfOZrif     4     11114     STOf^     jlTiTN     U»T«4f     4..n     -AUStS 

C»Tr»i.4^-"ic    r)lST"iiCTi3N    nt    nonp  «  T  ■<  >Gt  N  K 

<Ta>  WTI,  -""Xr  1  .  Avl»U(.tNT      ANO     Vl4.j,.rNT      CMRACTE" 

HIICS     •fRt     OfcitR^r     IN    "TMf«     Tf^T     ANTI44L4    mttf-' 

»t<r    s/wcTtD  Tu   iNFfcTioN?  Of  "wei^oc  V:  - 1 . 

f  ^^••l«l--'I4    COLl.     SHlf,tLLA.     A4I0     ^4^."•0•«LL^ 
STr^/lNS.         TMt     aTTAC«     FOINT     Of     n.A«|N     ON     '«     C  M»  I 
:)f      »  [SP|'<4T'-«T      ST^Tf"     Of      P.      •<t6ATt4to-4      ••« 
TLAHFI'T.  t»>W»»>MOM»I.)»     Of      CTT'^»LA^••lr      ■4t44|J«AN 

,t,r      T..r     ^AIN     ATTaC"      »U|NT     If     PL  • «  1  ><     A><>     tT     44$ 
TMt     CAj^t       If      T  41     I>A>.A1t     Of      TMf     futCTRON     T«4NJ- 
rtrtFIN.      ^      ".TtM. 

AO-r*a  1*1  J IV.   16 


•  itCTI>0««A»MlC     4N44.TtII 


•lj4      4T,      4FLCT..4,       Nt4S,.«r<tN'»      Jf      •HI..44T      4  N^^ 
AO.rVI      1T1  Jl«.      ?" 

4    ..    . --vi  '  ;-».  11  -    "f4    -^i  '    <  j«    •••£.    HAuS:  • 

4-4*^      .?4'       :.»      M.Tf.,       ^'1,44TI'       iPf  -   *  4 -.z-  4  4  P    •  . 
40-»»l      •»«  ^'T-      '" 


4»»t C  T»O»«OT0«€ T»«« 

<»(  .  .4^-,  I  .4H  '"  1  t      i'    4   '      )f     '-•€     t,»NA4     «J«f4C' 


40->«2    T41  JI".       4 

.    14.»'  1 4  .   , -K       ,r  >«45«4l'       4NI       T-»HfTK4^      »Al>*' 

:.4      .«(       ^•..'W4.,  Is'Ts^i'.       )r      .4.'°4/rXtT      4.. 
4  4^  1  4'  1    '   .  . 

4CV-»«1      »1  1  Jl  V.      J» 


4»*t  C  T40^M0T3*4f  Tt«» 

»>.OTO»»4»Mir      •IC0«0IN«      tTlTfHl 

T431.,«v..>      ,.»      .-.*.    '-(;4  4»».-l  :       4>^-'4'<' 
4,.„4.        ;      4,.'     >4.     tlV'      Pv^Mil      i»4NA.4 
...^B-r;.,     F4U4.I.     *N^     .4't»,T     ;-4'-.T 
40->«J      144  'I'-      " 


4Tt^c4  «l»m.4T0»      ft4S10lLlTT      S T JO » . 

>o*Ma  *•«  •""■     ' 

ABt      .4NCr4    Of     tuCXfNTS     IN    ST4»1    ANO    NtNJLAt. 

ClJ^UL  .  -     1T»«    CLUSTf«^.        »0l.f-«4rtT     4TA«     If 

G4M4-A     2     ^r^'^U^.        M/Mf     .4ATin     IN    Mn    4*44^. 
rNl»SI    I.     NfiH-JJITIt  4     1.     SNALi.     ANT     LA»u' 
-4...fL^A«lr     rL0OC4.        4^CT»U44    of     N'.C     TO0->. 
AO-t*>     *«0  -">'•        ' 

•  tTATIinCM.     A>-4.rtll 

,     c  14»jTr«.406«.NTtD     TicMNla'lf     fO«     TMT     l)C  S 1 5  ^ 
Of     L  lAtL  I"0'^0-M4T  10    WfCtIvt»4. 

40-a«i   141  y-     " 

TMC     ^TjO»     Of     COK'tLAHl     •AnOO"     <4lX^. 


••Ttlt 

CO»Tt»«» 

rC4f3<..ANCE     TtSTS    Of    »0NOS    «AO£     •  I  TM     4roTCH 
■  ttr     AF^l     AC^HCSIVt    ON    CJ-fLATtC     4l30     ^Trri_. 
T»t«TC3     4ITH     IHlOlTr     ■*    CONVtHSION    C0ATI1'.. 
*0-}«2     t«]  31V.     I« 


««T«l. 

tLtCT«0»l.»TI«« 

MYtlnoVN    RiLltf    Of     NICKCL    »•«    C-WOMIU.! 
iLLCTH.l'^ATrD    r40T-»0»«    Oil     <Tt£L4    -     VASCIJtT 
lOOC     I  .4-1  1  I  , 
•0-»»2     »»0  OIV.     IT 


'•TML 

MC4T    THOTMCNT 

••tCM,NICAL    PH0«»TI£4    AMT    m>>CCSSIN6    »At 
•IJ*     STfFLI     mCaT     TUfATNCNTl     f»TIHuCt     TtNSTLt 
PHOft«TIH, 

to-»«a  iTo  'JI"'   I' 


AO-f*l     *0« 


OIV,     14 


40Mt     4'4T14TKA..     P«OBll"4    CON>.€CTfT     41 
4»jr"4STl-     '•KOCt4Sl5 
A0-r«]     A''4 


-  .r  T  4  ,      >f 


'Mt     Hr'ICAL      t4Pl.AN4Tin4, 
F  4  1.  jmC      44Tr   . 
AO-t«)    *«] 


OIV.     14 

of   0f4  %t  ^  vr  '^   -vc  '  Rf  A  4  1  • 

JI V.      ?6 


••ntL 

■*CMtNlN« 

cm.  J-MARTYtNtD    LATtll4    Of     STttL     «»    r.HI  NO  I  NO  I 
tLlCTKlr     ^PAKK     •0««IN4    Of     »C»T-»f41ST4NT     ALLOTS 

ON   A   Ni    ^^irl    LLtcT'Ooti. 
4o.t«a  aas  oi*-   i' 


MCCHANIetL    »«O^UTI(t 

rYN4-cIC     4440    STATIC     ST«IN«TM    Of     -lAHOC'lt'V    STttL 

r«o»   A   •,  m   1-1    10   A   so»  C   Tr><f^»ATj«tsi    Tfo«- 

"ATIONl     »i.A«TICITYI     ILASTICITYI     r«Y4T»LL  1  »AT  I  ONI 
•4€CMANICAl     P«Ot"t«TItSl     PMAif     01Ar,R4»$. 

AO-MI    15«  Jiv.    n 


Pf  t  40tNft     Of    4CCM4NIC4L    PXO^RTICS    Of    CUTtC- 
TOir     STftL     r»,    TMf     iT»UCTll»AL     STATJ     r^    »f«»LITei 
-U'OSri  jrTiwtl     MAI>rN€S4.     TrN4ILr     4T«CN«;ti.     li«4!N 
GNOfTM, 

*o-a«a  *o]  i.>iv.   17 


4i^C  T»0PM.^4.,.4f  Tl4i 
4^X4 

...I  <»f  -4  J.«li.  !  .•A4  4P-.  -^r  ».<  '.-14S444  »4T4jN 
■:4.  »■>•-...  3.  -mC  -41.  4<T,^,,.,_,.  j«,r4,4' 
«        •-«        4->      '"I       Jf        StlfNC(«      ■*        '■•'  4^4. 

4o-i»a  411  '•■ 


4»»tlC»      T«4Nj«|iH0N 

•  4Vf      CM4«4C»t«l  »TICI 


ATI"       SP(tC-      »t'X.N'"l'N      4<^""S. 


A0-r«4      444 


.r_    .>N.      4i      P1.0»t»'Il4     ANn     4TNfNi»-     Of      '-IC"- 
44^      €  .       ,..i:-;.4.       4N"      -^,^"4      4*^4   4  I'  4^      *.   .f  .  .  ^ 

I    •'-•.!  •-      •M44J14T.(-N1      Nf    J'PJN     "FA-4. 

40-f»J      lit  5'Y-       " 


4»»»««r « 

I^A«»1C I'Y 

■4'*..       ,'B4  4';">4l^      -* 
VPtf  4f    . 
40-J»4      4T0  ■^' 


•  ITATIITIC4L     OKTIIIIUTIOAM 

r04T44N     PN0V<A»     '0     t4TI"ATt     C  •  »«  Jl.  A  T  1  Vt 
4J4<VIV4L      PW-^BABILITY      ANO      VA«1ANC'. 

Ao-a»J  m  -"••  ^° 

.Mt^tr'l'At      t"**!.  A  NAT  ION     Of      0e^f4Vf'^     IfPtASP 
'  41,    J<i[      44". 

Ao-a«J  »«a  '""•   '" 

•  STatijtical   oismiiuTtotit 

S»<4PLIN« 

■-t        'Itl'Y     Of     4TATI4T1C4    Of     «ANf>0N    4(a<N»C«». 
AI>->«]    »4»  JIV.     l4 


••'ATltTICAL    rUNetlOMi 

T.4J     ^T  ^,,     J,     CO«»lLATtr     "ANCV"     VALUt4. 
4D-f«a     40*  JIV.      H 


«0«VtY     Of     NOTCB-T0l*4»4N€4S    « OPt « T  1 1  4     T 
SMlr    PLWt^l     f«ACTOf|     NtCMANlCSl     S»€CI  f  1  C  ^  T  I  0N5  1 
TtN«lLt     TrS'Sl     CMAUPT     V-4(CTCM    TF  !  T  4 1     CONP-'SITION 

ANALYSIS. 

40->«a  TOO  "i*.   i' 


F4ACTjPt     C"««ACTt»ISTIC4    Of     SCVt'AL     NAP4GIN0 
STLFLSl     IfTf RNINATION    Of     PLANt     4T4AIN    f44'TU«t 
T0of-MN£44     vALJtS. 

ka-t*t  *oa  OIV.   17 


«tTt(L 

•  IlrtTl 

H.T114Tt      SMlAO      ST»[N4Tm.      0«  I  V I  N'i     CHAPA'TCKIS- 
TICS.     AN1    CC>««OSlVt     [fftCT4    Of     VASCOjtT     1  (WO 
4TtrL     RWtT«     IN    ALJ'"IN044    allot     »MCt7. 

40-a*i  »»»  oi».  >4 


*«T0IU4(    lATTt'lIl 

^01     TtNPf44TU<ll     P4-Ja70/U-ALT.|     RATTrRICJI 
JN-PlANT     ANf     41I1N4L     CO«PS     Tr4T|N«     Of     401 
BATTFPItSl     PI4C«A«&f     A10    tLfCT40(.YTt     LCAOU 
T[>T4I     Pt»ffN»«ANCt     I'f     '0    »■•"     INTLJOINIi    »» 
N044TMS     OfLAY. 

•o-««s  aas  OIV.     7 


•  (TATllTICAL    p*oct»ut 


ASTAINLdi     IttL 

•044riN« 


r    4:.s:s 


•0-P«414"N      Jf      Dtli«4J4-I?N      Of      4  ? -"f  4  I 
..        14       4,'        :VfN      m€4"N',1        4rM»41<'       45N'-:.-,       ^F 
^'4  •  NLt  ^^      S'tCw  . 
A0-»«1      «ll  ->'■'■       " 


Al'AlNltSt    4Ytri. 
tTKF  44€1 

'<rr-'4      ^       Vt.lA'l.      CJNVfN»IPN»L      MTAT      TPfAI- 
-t,.,         ,     ,T.,4i    c-*»-5IjN    p.-iPVA.^C*     V      ;'-■•     P- 
4-..Ni.r<<     H-H.'     >.4- 0Nl4»'1n„    A-..-     4J«FaC>; 

«4^.  ■ s<      ^4,  '     4'4i'     •!  S-i. 

A3-»»>    3»4  ■  "     '  ' 


.!»1MNI.    DISTPlBlTION    Of     A    «AR«OV    PNOC'SS     IIT 
4T4»I.^.,44,      »«AN4IT1PN     P«  0*  4»  I L  I  T  1  f  4      14      Al»0     TX 
4'4'll-.44,      -UTRIPU'ION      I'      THt      ••DCFS4     Of'AY4 
f  »Pr-Nf>' I  4^1  »     OJT     1«     INCPINFNTl"     4T     POMS^N    T  1  "F 
4.      fAN'^"      4"0«P«T4, 
AD->*a     04J  OIV.     14 


'O'LINFS    »0««    POfvlOOSLY    Rt»0«TtO    4W1    •<t- 
4C~IBti     ".A-'.S    F0«    F.Tiim     PCSfAPru     in     4TATI»T1C«L 
tm^fno  '  vN4'4'  C  4. 


4»T0«AM    Tuact 

PtTMOO    of     C0NSTHUCT1N6    A    LINtA«    ft»«IT» 
I«I40*V     TCvirt     ANO    4    DCVICI     I>«PLt"€NTlN«     TMt 
•AtTMOO. 

40-Ma  »o«  o'»4  >o 


I 


MTOOAU    TUMI 

oian.4v  iTsrcM 

INTCRft'fNCL    BLANft«     AN/B^A-JT     «MICM     JUS 
STOPAM     Tjer4     TO    tL!"IN4T[     >40NS»NCMPONO'J4     414- 
NAl?    F4-1N    ODAR    BC4C0N    V I  Di "    Rf »!  It4. 

4D-a«a   11 J  OIV.     » 


•S74T1JTIC4L     Ttift 


4044t     4IATI4TICAL     PR0«LfN4    CONNtCTn     •1»H 
S'j<-~4S'-     PPO<.t44t'. 

AO-a«>  474  ""■    " 


tn-M 


•STOAMI 

«A010«0NI0441T«IC     tNVtSTIB*TIONS    Of     TMJNOt«- 
4TOPNS     ANO     ri.0OC4     Of     MtAT     FLtCTRlCAL     ACTIVITY. 
40-f«a    444  OIV.        7 


WTO   -    TEL 


•TlLtVISION    tOCIPWCNT 

4f4'>«4T.>N      JF      ^UtNL-'lNj      A  NQ      4» 


•  TKIM4L    CSNOWCTIVITT 

TMt  4  4  4,^      ^  ONOOC  T  1  V  I  T 


Of      MOCOf"      A»40     PY13lYTIC 


TIL  -  TOR 


•Tim     INTt«V4L    COONTtRi 
tLCCTKONIC    tOUlW«CNT 


rro      T»L 


•»*JI.»JP     CO'^'^j^Ot 


AO-y«|    »o« 


- ). 


•  I  »^»0  t  1  4 

I"  .  \-»t»<»;«»4»t*. 

'•    •••_••'    -(.«»^»-4,.»     4s,^     .»*,     .  -*«^j^  '  •  ;  "•» 

▼!•«    04 »«  (•>#«    -4C'''Nf     ,4,   :^4''     Ni     «^i     ...Tr^»o- 

l*ft4K      y^  '>«T»J-.      ,»-..«      \^f;f      -       ■   ^-    ^  Vf   ^     »-«      ;  s, 

'"^    *  *-       •  '  ^    -'•     "^     4^14    ^.  ■  i: .       '46^1*    ^    -4i 

>'-•"  S     ■  N*     km      "t  •» -^*«  V.  f  i. 


•<J*4       ^f       4^  «  [  VH|<« 


•44)A«     *C»\.tCr  13<«« 


1 4  .  •  ^  ■  «  . 


"'•4^      *J^';>*..       4N     4»»-;'      3r 


**••>       iO*.4«      «« 


-*ti    l»1 


AO-^t     l«9 


M*l*tO.  r*!      r*lll      TtiT      tjo4M0«      -V       S'l't       *»4Si 

^**.     »^^lfa     ST4CSS. 


••▼«««•£ > 


**-*.C*     SHCt^S     4^Tft.     ^«T«T     ^"IJC^      •'     -.f**^ 


••IC*0«4^t 

'r*^f««'»<    •:«     .jm.i*,    4' 

-■*     ':s»*.       T;»sjf    '4  '^^.,       , . 

'   ,L        »•       ■«*    ,   ,«^    1   I  .       •4V*   S  . 


«&-»•!     )•> 


,*;■>•»      '»■       ■4S»4^_>4i 


•  r4»«cv  ^t'TroM   i>ioic*rwi» 

■"*  "  \  »    ,4v      ,4  '   I    >*.      5   '   J(J'   . 


'■4j#^:':)«*    \r^r(rt 


4:>-r«i   i>«  J. .  ■    /* 

'        ''^It,       -«y'-«v*.-l-.      -'4'^v,  ^r'4< 

»0-#«2    111 


'■      -'■»'-      •*»f4L  '•<       ->»*«*'!^      »'«'■      "H.SI&N     Jf      'Mf      1*4. «,      11 

A0-t«2     L*2  .;«,        4 


•*»»LO«'l     ItVICl 


v«  '  * '  -: 


Ji«.    >« 


4^ji         ,        _».«»>      •"    -       •         A.    ,"'   I       ,4' 


* !  '<.m.  »•  !  •  ;  '  s    r40-    '■-rs4:^t»*<N'. 


•  ^*n.j«'i  levies 

INTf  ****_! 

.'4-1       :..       ,        ■  S  ,,      •       .4«H      •4M4nC"*l       ->Nf       ^ISi^4«- 


L ^c    ^»     ->••#,'{.-&   4^    'e4c-i'N 


-•;«'  •< ^    -N   4 


tr  •  r  m 


•  f   •       T       ,*'%»,  1   ■•:;•.■  ■»(,       4>*   .       -    >*.  't.  ^i^       4**4«4T    ^ 


'•  ■  -    4  *"    «•  j-,- 

"1   t  ^        4  <«"      4«f  4- 

.  ^Z-        ,#     «»  <4   '    ,«  . 


•0T4TI1i«ACL»     i '"•^  W|  £  '     ^O'lUOf      )#      4     ,'_(■•- 

•  *«<  I  CK»1     ':'>M4T4<«T     KCi^CI"     ,'^4vt. 
*<>-»♦*     tic  01*.^^ 


••*r'«t4t\.  4(IJT«4C'»      3*      'H*      ^4»«-  •  1      4«t      ••(   - 

•CmA«I)«     TT     4     '44rVai*C      .MOC«     •!*•'.     S-4"\     4^ 


••(^«I  v4l 


%>«,?**  •-  -^4d  I.;''       4NO       ,4»:44i 


■I.**    /«,    "M    t>*t    •>4\u^.rM^      ■ 
*  '  '  *  :  HC       ';    4    i'44C'*»'^    *4    «_•».»< 

!N   4»':''    «'Si>«i^   'X-i«».^   4.,   •- 
^  4  .,:-■.'  , 


4       '■*l>iS-''-4'       ,••-  Kl  ffcd       ^  ' 


*  »•▼  *4*4't''"  '•4'^SIN'^ 

■*>'  ■•  '      (     ;M      f  lI  '  '•      -         ■•'•it   V 


.>^o  •  t :  '^•^    5*    s 


*D"1»3     4lr 


•  *tLl>«f  'ta  :^ 


TIL  -  TOR 


•TtL«»!fIO«»    t«tJl«««<T 


'-1    •lofo   S!.N*i    »»Tia   •*4a4*fM^ 


■^  ■**!-« -'    ■•:,.j'*«»    c>«4«>i !  :*•  !  ^"is   ^^jT^i^ 

40.1* 1      «««  ^. , .         ) 


•*><>*    '•4  ;■  I  "(te   4WO 


■  ITm    vantKr^    (.410    C->4<o  :  '  I  3i»^    -^.g 
4nT     ^lOCIT»     i^'^AOS. 

31*.    ^^ 


••    '»   T««    i. 

»£>-»*  J     I  51 

* '      ••, 

■">ut 

V».  ' 

'<»*    *  '  -  '«  .  . 

■  . 

4»-i«l     4«J 

•»       '  •  4  S  V»  •  ■ 


W   14 


•  »I«<»li.f     "^O^'Tltl 


•  TtNtlLl     •«0»€»'H» 


•  ■••nij*   »n.o<s. 


'r  ss 

■  ^r 

»  ••I 

:  jw' 

•  l  Si 

4^ 

-^ '    ^ 

.«  r 

* 

4» 

M" 

*«-v.( 

'r 

■*r  r  m  t 

•    >af 

« 

. 

>oo- 

•  O'^ 

4D 

-f»l 

?9# 

J 

•  ^INtOa     >><4L'llt 


1 » .   J» 


-•»<'IL^I"* 


S'jr  If      . 

40->«]     >*•  J1--         ' 

•'INTJ 


•  T|a«tl'*l4l.     •44M(TI|«l 

'-t      'a4N<"t  iS!  ••■»     0*     4   T  [  ?-»4FTj£NC' 
-4««»':"      «4^Lk      TMdJ     &M      TMf      ▼e■■r«T^I4^ 

%>■»*  4  6    :n    '^-i    ■«4t,*i4. '0- i    N 1 :    «*jc'- . 

40-1*2    'l*  ,'1..     ?^ 


cr     f^t;'4^N«     44.  J»»0     ''^f     w  '  "^  *      ">*     r-^^'f      jr      s 


ftf     '4C  UITIH 

•  »a»«     •f»LlfTIO«ll 

40-»»2     »»*  I  •  .     '-; 


•  TXHH4L    C  OSOUe  T  I » I TT 

TMC9^4^      ^C>NOUCT  1  VI  TT      Of      •*Ot.0f'"      *N0     ^▼'»'>L"fTIC 

G«4P~irrM     4>,1MTI10'IC    SlLl^Sl    Ht5i    Tf^oE ■••'"« 
•  eif44C-'i     TrsT    »HTmO0S. 
*0-t«I     324  01^.     11 


»TMt«H»C     INKILITION 
tLAlTOMC*! 

l["l-I'<0»(i4«lC     tL»»Tj"<t"5     -     ST4<l>«)5lL0«4'<l. 
'!  I«NO»lL''««'*S.      4L!*>l"«0<lLO«»Nt5.      4«$t'<'>- 

siwr«4<'5.    «T4'»NOsii.o»4«r-»«MO  c)'«»osi'i">"iJ 

'IJkS     IM     IN»U1.4T1VI     C4»4f<H.lIr    ^liT     IN'C^I'Ui     TO 
«ll«!l.e     «,e"t  »-*"•<  NOLI  C     "ISINS     4<*«L«Tt/» 
[■•ii  L»'  I'S. 
>t>-l*3     til  0I«-     2'' 


•  T>«lt>«4L     |T»CIKS 
OtTf  »«I«l«TIO« 

t[«pr.,r    ,Kl     nttC     •NU     'HTHHiL     JT«tSiH     O^ 
^J«PlNt     ^'S-S. 
40-f«2     110  3|V.     27 


•  T>«I«I<I<»«IC    fXKtlON 

*     C4<I».     (rf-»C«*TC".     JSIN6    CtSIJ''     V»PT(.     IS 
^»«.r     44     4     iO\.k*     TMC'XUNlC     <lINt«4Tl«. 


ffASIIlLlTr     or     »     '<.Xi.t4«     S<>4'-«-     B0««     S'S't" 

'-4'    ^rt^jzrs    4    lMt»"I3'.IC    •»CI«''I 'xi    4-1    'lCC- 
'■1C»Ll'     •.C4TCJ    •tf»4CIJ"»     "£T4L     (C*-2«l     't  ?  T 
^3vri     ^'ri>4rT0«»     X'»L     P»0<>f«TI'<l     Ll-Jun 


•TMCitMocoij«i,ei 

T«A«i»0«T    P«0»C«TI(t 

rfvCL^'S      THtO«>      "'      IH4HS»01<T     rHES0'tt"<4      45 
4«>l  ICJ     T^    ■'►^^••OtOUPLtS'     J^I"*    '•<    '«0|.T'-'4'«X 
'R4P.sro*T    CU4TI0N. 

»0-»»J     411  aiV.      2^ 


•  THCMHOOTN4*4ICt 

a     THf  14.     KM    oeT4|Hl>»6     TMC     L0»    J«DC«    D'ST«|- 
row     sow     sT^SW    l»i   IL  I^'fl'i"     <TSTt»5. 


Tim     INTt«V«L    COUNTt«l 
tLCCTHONIC    tOUlW«tHT 

rrvtLlf'f  NT     Of     »     Tei4Ht"4TU«[     5T«MLl7r-« 
OftO».*NCr     nI»4«T     TI»«R.        ECECTMONK     CI4CiI*S. 


•TIN   COn^OUNOt 

SINtLt     ^'>rS'4L5    Of     SK     llvl     4N()    "-     n  I  TC « . 


•Tints 


TESTS     ON 

TTPfS     jr     Tl 

4D->*a  ♦•» 


•T|T4N«Ttt 


T»0    FO««LIFI     TBUCHS     jSINtt    2    DIF»l«tNT 
'Et. 


'«Il.')»E    •«lCM»«lI$>iS    IN    rt««OCLtCT«IC    »N-l    NON- 
LlNt4«     -IIEL'CTKICSI        tLECT«0«tCH4NIC4L     •N-i    ««!««- 
P04N    HE«S  iXf XNTSI     "ISH     V0LT4M     "JLSr     l4rN»«»T9«l 
0«ir,EN     Mrf  SIONI    CLECTHnsT«ICTIVt    'Nn    r^«5Tlc 
CONCT4NTS, 
•  0-2*>    >M  Ol*-    '* 


•TIT4NIUN 

C"ECTS    Of     40SOHBC0    rlLMJ    0»    C4<»W0«        •NO 
T«t>-OL     ON     «IN£TICS    "F     THE     TtllVl-Tldlll     »lEC- 
THorE     »f4CTI0N. 

•D-M3    443  01  *•        " 

•T|T*NtU« 

w»oeucTiON 

«TNT.r<;IS    of    NtT»LLK     'I     FXON     ITS    OJIO'S 
*NU    CHL"»4T-'FS|     W4CUU»*     4I»*4«*TUSI     •^IaH    F4C0u€HCT 
ELtCTHl-    r.il4U.Sl    CPNTIXUOUS    WlOftJS. 
40-IM    413  31*.     1' 


•  TIT4NIUB    4».l0*» 
f IT»USION 


fJTKisION    4»0    OOlll-tvi    OF     TITMiIJK    ttLOfS. 
40-M2    240  OI"-     I'' 


•  TIT»nH^    »LL0»» 

MAINS     INCT4CLUM4VI 

Il4*^mTIOM    Of     BCT4    6MA1N    toftOWTH     IN     T1T4NIUN 
*L*.rvS    '^f     Af^OlTION    OF     lf4«I0US    ELENCnTSi        -^ORONt 
SOLT^f"     SILVER-     M4FNIUN»     BARIUM.     OR     ST^ONTIUK. 
40->«2    TO J  OIV.     IT 


STRESS     P'^TL^T  144.S. 
I  ST  If      T   4ERN'^UTN4»*ICS, 

•  0>M>    4*0 


•THf  l»>»O0TN4"IC» 

4HALTSIS 


»N4c»SIS    OF     ENERf- 
40-t*l     ItT 


P4TH    jENSITIES.       r'l'TI*- 


LOSbiS     IN     »N    "xn    -ic-IERATOR 

Jlv.        4 


•TIT4NIUN     ACUO"* 

HccMAMicAt.  mowinti 

CFFE'T     OF     Mt»T     T»t4TING     y4«I4BLtS     4Nfl     'i.E*4T'U 
TEfWf  R4T  jnE*     ON    N€Cw4NIC*L     PROPERTIES    OF     H|3« 
OII&EN     -OnT'NT     •AC-"*     TlT4NIO«    4ll0t     STRESS 
ST4P1LITT     TFSTS.  ' 

Ao.t«a  MO  oio-  I'' 


•TfST      PfT-»OPS 

ELlCTRl-     POIIVII 


^l  4S    *'  ••€  N  '  S      4Rt      .  Sf   ^      ' 

-HT.     t  ,  «  C  T- ^-f  tPl-^S'  WE 
OK.        • 


TEST     SE'S 

« F  4  s: 


•  TMCMtOOrNANlO 

T>«OI»T 

^jT^i-irs    .o««    P«fvlJoiL»    RE'riRTCO    4W"   Tt- 
s-H'RES    Pl4'.s    fo<i    f'   T   KJE    REStARr-     IN    STATISTICAL 

'H4BMp-^  '■N4M1C  S- 

A0.2*!    404  01  V,       « 


■.'.     F  It      - 
'».t     44 'r 


■■»M4»'(   t 


AO-242     141 


•TIST     «TS 

SROCW     SJ»»0«T    C*oI*"CNT 

•-IS'*4"      •^4U!4'-.      '-^r«J.T     4'T      T-      TfS'      4 

"Ii«:^f     '•«'SP    N.)"    Brr  .•(     ^4vjNr..    "■     ,t"''- 

Nf^fSS*''      «-|i44J       •4:»»44'«     '^PFH4''-.. 

40-J4S    fO«  -II  »■     'd 


f    s'    ^'   or    -.i(^.-l04   j'^nctions   a^p 

J  INT  ■  1      .     SI  •■  1  C  JRK^I  <  ' OR     l/fvli-ES. 
AO-Ml     412  '^"''     " 


•TWIN     FH.NS 


f It'Sl 

E  WAT  OR4 

AO-242 


i4jN    TR4NSNI  SSI  JN    SECONO«RT    ETSSION 
|-«>Rr^vE>«NT     OF     LJ»    OFNSITt     <Cl     ^'T-.-iorSl 
'ITS      TSC«NI^fS      4NC      STRo^T>R4l      STrlES. 


•TITANIUP    ALLffTi 
•  IVITI 

ST«E4'".TH    ANO    DRlVINfc    CM4RAC  TFR  I  ST  I  C  5     0» 

coi.r-*i£»OFa  B-Uc-vcA   Tl   Allot  "ivets  fastcnco 

INTI-  T<IN  STElL  strips. 

AO-r«)  n**  oiv.   2o 

•  TOOL    ITttU 
C4ATIN4S 

»EAT<€R    E«POSU«E     DATA    F0«    M 1 3«-TENPlRATU«t 
COATIN-,S     ON    CMH0"IJ»    M0T-10««     TOOt.     STttLS.        » 
NIl«El-'I-K    COATINO    IAS    "AOST    l^rrcTlye    •->•    •»(>- 
TCCTIO*    FRO"    COOROSION.        ««t-<IPOS.*e    FRO"    iOa    TO 
lOviC     F     FOR     140    M«. 
A0-r4J    21*  OIV.     1« 


•T0>OLO«T 

<  cjnplete  neasjre   s»"Act  "AS  THt  Lf'Tms  wno»- 

ERT»     IF     4NC    0I4LT     IF     T>«     »«X.C     $»ACC     IS     4     'IRCCT 

SO"  or   sj>NAat.E   subsets  pljs   perhaps   a   ltallt 

NULl     S£T. 


•TEST    MTS 

>Ici>o«AM   tauimAtNT 


i(   •      »^      4P--  1.^1      Hi- 4-1      SET      -s-iliH 


••ALL 
"l4«u«E 
ON  -LAS 
'1^>  OF 
AO-243 


rrFF 

RENTS 
s    V_^ 


CT     lNVt.STI»ATIO«»Sl        ^ALVANO^ASNCTIC 
»4    EwAPONATTT    TvtlN    fIl^S    Of     ^^,Srt 

STR4TES1      "AjNE  TORE  STRICT;  »E      CnTRIB' 
F|L-$. 

ulv.     27 


A0-»»1     TJJ 


OIV.     IS 


A0-»42     o«» 


•TwuNOCRCLOUOi 


•'f  i*»P04S 

*     C     -^IcATIJN    or     MA<RLlPOQ«S    CAT44_(K.EC     4"     4STM 
fA.^       IJS?      •M«OLM,M      lR*2. 
AO-242     T»o  01  «.     '2 

•TtlTutl 

TfST    «rHeOI 

4     !/<.•>     J»      14-0  J«:i     RllNOE,.      SE^M     F4»R1CS. 
•E44     Pf^lst'NCi. 
40-242     ^OT  J  I  * .     7* 


*      RE   /!'•     OF       I»*i4*      A^^L  I  C  4  »  1  L>NS       IF      *  Ht       '   -K.  0««  • 

TT    r  TNA  •  1 '    PttouKAMi :  N^  . 

Al>>««3    4T«  11  ».      H 


FAOIO-HNTOPCTRIC     INnSTI'.ATIONS    OF     THfJOER- 
STJ»«5      4vn      J-LOOOS     OF      '•,RE4T      ElECTR1C4l      ACTIVITY. 
40-242     443  OIV.        2 


FEPOS'     ON    RtSEAIKM    OONE     UNOCR     "IRANT     ON 

Pst.i'OO-coNCAvi   ANO  -coawea  co"Pi.r<  t^«<'S' 

INlllOES    'll'n.l06«A»N<T     AMD    PERSONNEL     INVH. VtO. 

to-r*t  ve*  ow-   is 


E "TENSION    OF    TMtPREN    THAT    tm€    nCASlWE    on    THt 
COOArTAULE    OIRELT    P«00UCT    OF    «tAL    LINTS    1 1 TH 
IDtNTICSL     6AOSSIAN    •^ASO«tS    T«ANS»0«N5     To     AN 
tOuIVALCNT     >EASU*E     UNOCM    A    L1««A»     T«ANS»0»N4T  I  ON 
■  It>.     A    •llLl»F«T-SC»#"IDT    J^«ATa<l. 


•  TK«» 

ENcr*«ALiTis  viautct 

AN    E<PERI>«NTAL     INVtSTISATION    OF     CIt*"A'ENTOR  REALUABlLITT    CO««ITIONS    OF     SI  N«.t-CONTACT 

SIlvaRj-<     Ti'«s    AS    CARRIERS    OF     VFRNAL    ENTF^HAl  I T  1  S  Nir»PRSS. 

,;,    s     IS    pprstNTEO.  *0-f4S    lOJ  OIV.       • 

tO-r*»    441  OIV.    14 

•  TO«PtOOC» 

•  TiNf      INTIRV4L     C0«JNTt4»  _ 

r«£E-SoNF*CE     »ATtR-TjN««tL     TESTS    OF     AN    -JN- 
fv4LiA':0N     TESTS    0»    ELAPSEU     Ti«t     INOICATORS  CANfFREl     '14«E-vlNTEr     PAHAROlIC     "YOROFOIL     ■* 

4N1J     "f  ./r      -.P-INT     OF     AN     4>«Pl   ICABL'      S»EC  IFJ-  «TION.  A  SW' C  T     RATI"     QMC . 

AO-M2    4M  0J».      T  t»-t**    MS  0I».      • 


HI    >J 


■roil  -  VAF 


U>-**t    lit 


•'«*£(■   irueiti 


,  t»  :   *  *■:    ^      »*»t  ,   •  ■  '•'1     *•  •*    ^i***  •* 


•  »«»I»I»«    -WvlCfS 


'X»>^rC4^       iAotftMN     -t**J«fl      '•41**    >«-f      ■ 

f>4^:y*<.'^*    •■VASuMff      '••n*.*    4    .;<i«4«    '•4».v' 
•  I'M   4    <(^»r«r-i£M«r3'    ^••4'>« 

4$»-*»'T':       -V»««       «•■!*       '»P4,SN        ^ 

;•<*'"(.•'»■',    .  4«ft£    •4«4*r't^t    ««     \/»»4»- 

%  :   •r..jL  44  !    -   ;  '   fc      4«0«       -Mf        i4.<.^t       ••       M  • . 


•  '•»"i»^»»'4»:  tm 


'   4  >-       •«     »       •      -H   4^       »   , 

•'    .'     ^         1  s  .     •        4 

*0-»«f      1»4 

•  '•4»»»'5«-    •«o^i';li 

40-f«J      4'4 


'    4  »    ./        ■*' 


'»»J>.(»'     »,3» 


4*-B        -  4ri'>,(4  ^-»' 


4-r'4'      •04«fO««  >      ^4»1»      ->*      4      %4n      -^^ 


•o-r«J    I •< 


"f  4  l<ja(  ««  «  • 


*•       fc^-.       J#       «•   4  i    Ml  4.^         •-*-»«f'[t4^        .4^J«1 


43-»»1       4|' 


4-)-|«l       ««« 


-«  4*  4{  N4-        ■        ••  .       »  -. 

4C  ^J»f         C"  •.*(  -,        -     *4  ■       '4.*. 

^'         -44       Ml         ^-.X«        »'4»-4       4   14  ■• 

...  ..     .„,  Xl.f'-'l''      4.-        -. 

fc-*!  ■•       -4,        .,4*4FH  4       '■,•1.        H    fc- 

..'»MO«i     J#      ^4^-4  \         •\<«tVO. 

01».       - 


.       444  ,.4-(«,       )|4».r       -i««-% 

4^  >  -••  '  s       4*^        '■     #•  . 

•0-t«l     >**  ji..     J 


^   ■   ■•••  ^        .-      *«      (./^4'j-«       -*        l'4'»       •  -••      C44»- 

'4'4        4  \  4ak'*4.*t       J#        '-<*       •4»«4|      ^m       ••<   - 

W-t-f  ■.        '«,l        'tl'       f   J-     4   '    ■    ,i44        1«         l'44t        *»4'«fc 

•  <-'4.  4        T<        4      «4'|4'4^         j44f   I   4        .       ,4^       4»4'f4       4^_ 

•'-^'44.  ••»  4,1      •f444:^rtv      "^  N'f^l;'*       jm 

*H        44'-  r  \I4(\V. 

40-i«i      «i«  1 

«-.      '_  ^••:        4*.  44       -._^^4»T  \.4#'f».  -■^WI'4A 

'**-••  »,        ■   -^.   4      (  •>*   -44  ••   -   ,    .     ,f  ^      »,   ,  -^   -    T   ,    5^ 

'    ■  44s    4>t4      41.    '  .w  m^»f  ^\  mi     ^#        >,->»^- 


••4<<M4^,.'4MM4     -y      »4«--  - 

«0-t«I     Mt  >>i«4     ■> 


•*"4<tk:'4«    t4«t    rjan 


45-J«l        M 


4  3-t«J      «V 


n>44«    cj>.'»^a' 


^•I<4':'*44    j#     4^    ;«i'l".»4^ 

•  >«      4N      f>«»C*4l»4.      'H*4.»^  j4»-4  ' 

u.-fmmA0'9    •TH. '••o*:  4,.     .H    *-^ 
>0-t*>    ««•  >; < . 


4(.*f  ••• 

*»AJ'      ■)#      4      :,>4llt»«4  '  .   /*       1..4444 

*  :  y»    1»»«»'«!:    •  I  •'^    ■r%^#-'    •       4-. 


•  «*  !  :       '44N»'^«44'  :   )4,%      #  :    'm      4*4. 


■  --JVti.- 
•■•  »4TI'»4| 


•'        '     .4     ,     •        ..,    CLtC- 


4:'-j»i    •»• 


■"4-'.;'^        <■  >*          .k<         •.'-        ^         .'•-»^-.'4-.       •         44    4-' 

'«4,4.         t,  4*««         •     •*    ^       -4-'»-,'          4            *<   4  .    •                    4 
IS      .  -. 

40-|«>      »».  Jl..          t 


4S       M    •       4'»  >.  - 


•(%M      -  ^'4      S      .|«-4*,^'4      4f4,«''4'*-f       •4'4 

'•"     J^  l-t  -  4;4    ss      ,s     ^«>f«     T>     -i<*|a. 

"       ■•'  '"         '"I  ^  4,nt4'-,4  4^         •4*-^f4«       4,«-       •_ 

*       •  s        ■     - »  -,4  I  4  •  ;  jil . 

»D-f« J      t«4  ...       / . 


''»'     '».«         (.4-, 4'    ,4.%    .^    "'':>..       ^»«4*    ^"'-^ 
■*4".'     *■»      '4«4i*-    -.M4':v4.,       \:-i»4#u    ^r^aft* 

•444  «;^4':-«,  :\-j4i''->s. 

a-i-tf)    4»4  ...     li 


'        •'  •      ■■<  *«       4      ^  4 


4     _  H     •«)•»€■ 


■xj   •-   »0O':    ■41.-    ,j« 

4*        4'4    rkfvWMtCM.U< 

*    -    ■>0        •<    4 


•<.*"r<««4i«    louMS 

•44        4<>,«'.         4.  ^OOf..         -V#  •.4<         ^-(4^         .•»!     4^        4 

0e'4  44,i  V/N'.  4^1  (  44    ■#        _<         f   ■    .  .,        4        -      i.,  f    ,  .,        ,        J 

.    ■,,.        ^.-     .4-    ,    ,t    . 

40-Hi      »o»  3I».     ft 


:  s  '  >•  .  ■  >4, 


M>>t«l    !•« 


•0-f4)    MO 


*  •'-1444        *  '.4  '.<    \  •    \, 


•  4  4   .   ^*  ^ 
■-«         \-4    .    • 

4D-y4l     >♦'- 


■      .«  ■    4         4        * 

3I>.       I 


•C4.I»«l4.!" 

►•00    iT  •  !   -»4|      (. ««  !  Nf  (  «44^.      -t4*04»4        ''        -««,•# 

'•^    •C».:4.s;.:''    >♦    <;.i.>4.    •'^4»»44    »4..4, 
'««*i1Iir'>i    •  1  tH    4    ^*  4  1  *4^    j*t«4''w.i    44; 
•  «^f    5#    ^.O^it   •«•    1000   «0'j«v    4*    4    loa    ■■ 
':-*■«€    .i<»^    4'    j»   :. 


»*i^j«e   a*'»   a'   o.oii  4.4r    '..>c\%  •<•    1  .^--w-   ...>.j-4i 
4'  »o«  :->4«'3f><i   .f<fL. 

•1     tTl  i\-.* 


•4^.-4^       -4 

4a-><l    •:< 


•'i»4«»T. 
•0»0««l 

"•t  »44  4  - 

:»     »•    • .  ' 

40-t«I      -ll* 


4-     ■■      t    1  \        4.».4#    4^    ■    ^.4 

:    \       :*  44'      4  *  ■      •      s-4 

'j-'4';rti     •«!TT^4)(«t. 
3I».      1» 


"•*       ■      '      •'.*   - 


•*.*^4        4**0»*44#»i 


•V««  4J4      4  41  4  t 

MO*'" 


'XI%1.«4%      444       J»^4      4.4       .;4T| 
^^.'S        4*  •.l'4>|.        4        ''.04 


r  -4  :       -f  .  -44.  j,j4    ,«.^  ,10    . . 


4€  »■  •  ■  . 

'     '  'T  IN. 


4H.  ,'        .#^n«V. 

45-Ml     I '5 


•Vt44 

»»4CI      :4>tw4.ll 


•■rvMUPiiuiaiM 


I*4C'4TI94|     ar      Tt-iOO      '■4NV4I  t*  :    J"«      •W<'t^ 

"«    "-lUfl     i«nX2'     4«<40<«tn.    rjiw     •«4..4f-. 

M>-t«l  r»»  014.   li 


•Tfcatnni  TTta  «CMl»««« 

rLl.J4Ta4»19«t     3»     jM"     't«'     mryr^t^%     5» 

4ay  tac  .  1  ■>«   4  40  1  3    |£  •  . 

40>*«>   41*  Dl  < .      1 


•  T«iUll^«aiT4T  I  041 

ccj»K)44i:   ■5evtLJ»««N»    r"<   '««   ^i"-    ?-4'»4. 

M>-t«l     114  JK.      M 


'<«a«l|34<[;     faitOi 

^  :  .^       ■)*       ■-)*'>>»       *j44l4t'e.|      '-.''14^      4      4 
4''4r»#H<4f        -^       .i.\'    ^       f  ••        X4f^J^.4fN' 
»J4"A.  I         ^.      i'l'l". 

40-M1    I1»  ^.  .  .    i  • 


■4Mt«  4C  •  ja  I  4«    afrnooi 

'»44.,4-i^4,  :)#  'a'^^.  C  it  '  ««4  ^'-K..0\  >N 
»'4i.X:'j«t  4-C  •aj«^4'|tl  K  i4.x-4><S.- 
t't*.      4^.^.1      ,>4«*4;».'.44J      ,44.'.44,      » %    ~m "  m  •  . 

4>4^4|.  .4rs'      .44.        S    ;    3#    :      #4  -         -4.4  m        4.4' 
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CONFIGURATIONS  OF  SANDWICH  CORES  OF  CORRUGATED 

FOIL, 

by  G.  H.  Stevens.   Dec  ti,  5p.  illus.  tables. 

fRept  .  no.   188^) 

(Contract  AF  ;■;- (616)61-:  6" 

Unclassified  report 

DtSfRIPTORS:   "Sandwich  panels,  •Honeycomb 
cores,  •Aluminum,  Foils,  Airframes,  Configura- 
tion, Sandwich  construction.  Shear  stresses, 
Mechanical  properties.  Test  methods. 

I  ompressive  and  shear  properties  were  determined 
for  two  configurations  of  sandwich  cores  of 
corrugated  aluminum  foil.   The  corrugated  foil 
was  assembled  either  with  the  corrugation  flutes 
parallel,  to  form  the  usual  honeycomb  core  with 
hexagonal  cells,  or  with  the  corrugation  flutes 
crossbanded  and  cut  so  that  the  corrugation 
flutes  were  at  W^    degrees  to  the  sandwich  facing. 
Compressive  and  shear  strength  values  were  lower 
for  the  crossbanded  core  than  for  the  honeycomb 
fore.    .Author^ 
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Beech  Aircraft  Corp.,  Wichita,  Kans. 

PROTOTYPE  DEVELOPMENT  MODEL  ;?^  AIR  REFUELING 

STORE. 

Interim  rept.  no.  Z^  ,     '-"•"  Sep  6i, 

by  C.  V.  Lassmann.  °    Oct  *:;,  ip.    (Engineering 

rept.  no.  .,  '^i8 ) 

.Contract  NOw  60-CO6O-c; 

Unclassified  report 

DESCRIPTORS:   "Jet  fighters,  'Airplane  pro- 
tuberances, Research  program  administration, 
Naval  aircraft.  Design,  Tests,  Costs,  Re- 
fuel i  ng-i  n-  fl  i  gh  t  . 

Development  of  the  Beech  Model  '•  S  "i  Air  Refueling 
Store  has  consisted  of  work  on  value  engineering, 
which  has  progressed  to  the  detail  design  phase. 

Author 
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Air  Force  Cambridge  Research  labs.,  Bedford,  Mass 
LECTURES  ON  NUMERICAL  kiEATHER  PREDICTION, 
by  iouis  Berkofsky.   July  l2,  ':'9p.  incl.  illus. 
V-     refs.  ;,  AFCHL  c2-t84; 
Proj  .  8^28,; 

Inclassified  report 

DESCRIPTORS:   "Weather  forecasting,  •Numerical 
analysis,  Climatic  factors.  Hurricanes,  Winds, 
Oceanography,  Integrals,  Mathematical  analysis, 
Meteorology. 

This  set  of  notes  is  based  on  a  series  of  lec- 
tures presented  at  the  Department  of  Meteorology 
of  the  Hebrew  University  of  Jerusalem  during 
1'fl  -  1^t2.   The  topics  are  selected  so  as  to 
trace  the  development  of  numerical  models,  from 
the  geostrophic  to  the  n on geo s t ro ph  i  c .   Applica- 
tion for  prediction  of  specific  phenomena,  such 
as  the  hurricane  and  the  sea  breeze,  is  discussed. 
Much  emphasis  is  placed  or  discussion  of  integral 
constraints.    Author 
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OENSITT    DISTmBl.TlON.      I  ■iTi.ii^t.^tL    (  UKKt .  AT  1  OSb 
AND     VARIATION     VITH     «INO. 

by     Alle«    E.     Cole     md     ArnolJ    Court  Jii:» 

■'P        l«cl.      illiii.      Hbl'-i.      ■>     r^fi  Air     fore 

Sur»ejfj     in    (jeophy^ic,     r,o        ''^'i     AMKL    -.-r^t^j 
Hroj  ,     «►  .\. 

Incliiiififl     T'-p'jrt 


DtbCRIPTORS:         ••inJ,      •  At  ao  5  pH  e  r  i  c.      ■>  «  I - 
»ehiclei,     Depi<ity,      AtBoiphere.     Uijrnal 
firittioni,     CliB«iic     fictori, 
Tib  le  » 


iJi  itribul  ion, 


i.<"ogriphic«l,  leiiom:.  tnd  diy-io 
lions  in  ihe  »erlic«.  li'ilribulian 
plieric  density  for  iUitjil»-i  ap  lo 
•nilyied  Variibility     i?     leiii     tt 

tile  iiopycnic  level,  ■her'-  ientiti 
drpirt  fro«  the  stindirJ  by  aore  t 
percent      in     any     seiion     ir     ire*  Hf 

«•.     density     Chang  •■>      ..tt;'     «i'.  h 
■  •rkedly     with     season  Ai     t  h  >•      ie»e 

seasonal     »ariabilit»,      jrojnJ  la 

departures     froB    stand arl     of    mf  in     s 
densities     is     strictly     according     to 
Largest     negatife    departures     occur 
nortliernaost     location;      largest     pos 
lUe     southemaost  The     greatest     di 

l«een  the  tao  exlreae  profiles,  ne 
cent,     occurs     in     winter  The      large 

variations  around  aonthlv  aeans  oc 
Iropopause  Coefficients     of     rarij 

approniaately  .  percent  at  Taapa  i 
to  -  percent  at  St.  Pajl  Island  in 
Although  the  correlation  of  densit 
speed  II  significant  stitisticaliy 
theoretical  interest,  .t  «*»  >\  a  •/  •■ 
cj.  laportance  in  th--  J'-.jfi  jf  j- 
vehicles.  Author 
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>t:i'tons.      Atniospher»*.      h^.'.  ^t,l^,      ■>»*     'r.jit- 
I-...     Vight      s»y.     *'■  t  >■  )  r  >  .  •)  g  1  r  J  .     .j  ^  i  a  .     N.-, 
!!►•<. CO,     Massachusetts 
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L'aclassified      repi.r; 

Ot  S(    Kl  tTOKSi         'bolar      flares,      flaaes.      Ll  r  !  .•  c  I  i  o  n  , 
■"JSureaent         Solar     i-rona.      Stj'isiira:      anilyxij 
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ak      flare      fi,ai     provide     nearly     coai- 
uous      observatioaal      data      for     I'ther 
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charai-ter     of     the      observations     is 
lare     detection     and     arasureaent, 
noaeaa     the     aaterial      is      less     saiis- 
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rrences      in      rt-cent      years      vif     three 
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■      ref,,         h,-pt.      no.      AH  Kl      tZ-tS'    ;     Research     note 
no .     81/ 

ni-.assified     rt'port 

DESCRIPTORS:         "llouds.      •bate.ii-e     vehicles. 

f  h  .  I  t  o  g  r  a  p  h  1  .       i  r  !  ••  .  .  i  g  r  n  ,   e  .      <  -  r  t.  i  t  a  .      flight 
r"*  *  "  «  .      I    ^  a  s   .  1  f  1  r  a  t  I  o  n  ,      A  i  tj  e  d  u         Astronomy;, 
P  h  o  t  1.'  g  r  a  p  n  1  I      a  n  a  .  «  ■>  i  s  . 

Co-np.ir.,      n.       ,!      T  1  i(  i    s      1      pictures     j  n  d     s  i  ra  u  i  i  ,i  n  eo  u  » 
grounl     ..  t,  . -- r  V  d  t  1  '    n   ,       ^r      d  .■  r  l  a  1      photography     of 
clouds     «fre     mad--     to     prepdre     guides     to     iloud 
1  n  t  .■  r  p  r  -  t  .1  t  1  u  n      !   r  o  :i     sdle.lite     plctjres.         These 
■"  r  ••     :   a  s  e  .!      in      the     !',,  ra.      pdttern,      texture,      struc- 
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argon    3P    arii^ity.        lower     limits     for     the     ter- 
restri-^l     ^'je       ti.'twee'i     '  to     ■-  ye.irs    were 

calculi  ted     for     thes..     finds.         For     keen     Mountain 
aeteiiri'e     the     t  e  r  r  e  s  t  r  i  i  1     ige    came    out     .^  s     about 

1  •  '        V  e  I  r  s  .  I  ■■  e     m .'  t  e  o  r  I  t  ••  ,      n  ri  n  e  1  y     T  .1  m  ;i  r  u  g  a  1  , 

Showed     also      lo     chl.iri'ie       ■      activity,      indicating 
t  er  r  '•  s  I  r  1    I  1      i .;  e        ,.  f     no  r  .■     t  h  h  n     '  .         m  i  1  1  i  o  i     y  e  .i  r  s  . 
For    CI  .irk    County     r-pteorlte    we    calcul^ited     a 
terrestrial     age    of       00,000    yeirs.  ',  uthor 
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A    th.-orv      is     .level  ope.1     to    explain     catastrophic 
glacier     .i  d  v  a  n  c  e  s  ,     i .  a  s  .■  d     on     a     previously     devel- 
oped     J  I  a  1    1  e  r      s  1   1  ,)  1  n  g     theory      ,  We  e  r  t  na  n  ,      '    ■  •    " 
It     is     found     that      citastrophic     sliilin.j     is     pos- 
sible    when     lh>      ihiCkmss     of     the     water     layer     al 
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ELECTRICAL  D-C  RESISTIVITY  MEASl'REMENTS  ON 

GLACIER  ICE  NEAR  THl'LE,  GREENLAND. 

by  Andrew  U.  Meyer  and  Hans  Roethlisberger. 

Oct  62,  3^p.  incl.  illus.  tables.  11  refs. 
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DESCRIPTORS:   'Glaciers,  'Ice,  Resistors, 
Greenland,  Temperature,  Density,  Crystals, 
Electrical  properties. 

The  results  of  electrical  d-c  resistivity 
measurements  carried  out  at  the  surface  of  cold 
glaciers  near  Thule  and  on  the  firn  of  the  Green- 
land ice  sheet  as  well  as  inside  excavations  in 
glacier  ice  are  reported.   A  resistivity  of  the 
order  of  100  kilo-ohm-ra  was  found  in  the  firn  at 
temperatures  of  about  -2l,C    and  in  glacier  ice 
at  about  -1 2C ,  as  opposed  to  values  of  many 
megohm-m  in  temperate  glaciers  as  reported  in 
the  literature.   An  inaication  was  obtained  of 
considerably  higher  resistivities  than  IOC  k i 1 o- 
ohm-m  in  the  ice  of  a  long  valley  glacier  and 
close  to  the  bottom  of  thin  glaciers  with  little 
movement.   The  interpretation  in  terms  of  ice 
thickness  proved  to  be  highly  ambiguous,  and 
the  resistivity  method  was  accordingly  of  little 
use  for  sounding  purposes  under  the  conditions 
encountered.   Non-linear  phenomena  were  observed 
with  small  electrode  separations  inside  the  ex- 
cavations.  Recommendations  are  made  on  the  con- 
struction of  a  field  instrument  for  measurements 
on  glaciers  or  other  high  resistivity  material. 
V  Au  t  ho  r  , 
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Several  experiments  to  determine  the  apparent 
activation  energies  of  the  several  processes 
contributing  to  "water  movement  in  soils  and  to 
develop  a  theory  of  soil  water  movement  in  terms 
of  the  molecular  physics  of  the  several  contrib- 
uting processes  are  reported.    (Author) 
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pn  )  t  .)  J  r  iiifn.- .  r  .        piort..?.;     !nitru(»ents    were     in- 
••''''  i-iC-   >  r  r   i-a      jr      l-u-'V)!     t  -  ,  t  s     Of     the      m- 
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The  suaaer  rainijrop  data  collec';  n  d! 
Mithinglon.  New  Mexico,  aas  uniertjien 
coapleted.   The  iBitalla-ir  ,n:  :,!d  c,:: 
tion  froa  the  raindrop  cdm-  r^^     tie  ejst 
central  Illinois  area  pr.jres,..)  ^j- 


The  computer  program  :rr  ,  ;  .m  e  i  i  i  -  ^  ,j 
in  an  IBM  ?;>  computer  aai  compleiei 
proven.  A  suaaary  ot  tne  coalescence 
fitting  technique  used  for  the  Oregon 
data  IS  presented  along  Mith  th.  r-^, 
tained  with  its  use.  In  genera., 
Curve  fitting  was  considerably  better 
petted  considering  the  type  of  ram  i,i 
at  Oregon.    Author 
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DtSCRIPfoRSt        •Precipit.tion.     'Keather 
casting.     Linear    systems.     Visibility.     M. 
"••nt  .    Echo    ranging.    Data    pr  oces  s  i  ng  '  s  ,  s 
Meteorological    data.    Radar. 

A    screening    and     regression    technique    xds 
to    6:    predictands    and     1 :?      possible    pre,*. 
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■ore    or    less    random    positions    within 
6C    ailet.       Each    station    consisted    of     .     r 
five    mile    square.       The    In^^';   iition    wds 
on     records     of    selected    st   >r-s     -hich    con- 
large    precipitation    areas    and     lasted    se;.  r,; 
hours.        It     was     found    that     for    predirti,,,,     M-es 
ranging     froa     '       to    ^i      ainutes     il.      ^  s  ••     ,,f    .      ,„ 
11     predictors    selected    by    the    sc.-eer.nj    pr.'ces. 
provided    a    mean     reduction     in    varianr.     .^.rh    »  ,  s 
considerably    larger    than    that    obtaineo    s.-piN 
by    persistence    or    advection.       The    linedr     pr.jic 
lability    of    precipitation    was    shown    to    be     r.      ,- 
tively    insensitive    to    reasonable    variation;,     m 
spatial    density    of    data,     but     ;  »       <- ,'  -  '  i  •       -y  rr.- 
■ay    be    a    critical    parameter.       rr.     sp„>,      resolu- 
tion   with    which    a     forecast     is    made    app.drs     •„ 
influence     to    soee    extent     the     level     of    pr..,!i,i,- 

bility.        Coaparison     was    made     of     •-,      i.rid ,v 

in    precipitation     rate    as    aeasure,)    -,,     riidr 
fluctuations     in    ceiling    and    visibiliv        re     o 
by     rotating-beaa    ceiloaeters    and    trans^.ssora 
respectively    at     two  -airports    which    a  r  ■■ 
"ithin    a     few    miles     of    the     radar    site.        !•     »  ,  ^ 
found    that     the    time    scale    of    the    variati      is     ,s 
approximately    the    same     for    the    three    qud.itie, 
but     the     relationships    between     them    differ 
different     storm    types     an.!     j- o  ,  r  k' h  i  c  d  !      lo, 
(Autkor) 
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ty'nc  1  a  s  s  I  f  I  •■(!     r  epi)  r  t 

Jr.-,!  hip:  iK^:        •  n  .■  d  I .".  ,•  .'     forecasting.     'Kog. 
•'^''''•''^'       Mt     Dfology,     Scattering,     Analy- 

^  '  ^  .      Ma  s  s  ac  .1  ai  .■  I  ts  . 

Aj-     <1    6f57  Div.        ? 

nsrp   jw"    ors   nn -•■   |-    ■-) 


rvi-f,     Dravos- 


D  •■  N  a  r  -1  0     and     H  r  K  a  r  ',  i  p  !     «.■,,•■•■- 

■"  r  j  ,     P  .  . 

AN    OBJtrnVfc    HhVHoD    for    FORECASTING    STRONG    AND 

V    -^W     WINDS     AT    PI  ATTSBLRGH    AIR    FORCE    BASE 

Nfc.»     YOf<K  . 

"*  ^  ■  ■•■>  ■     1  n  c  i  .     1  1  1  u  s  .     table 

(Con'  ra  -  •     AF     '1  (623)27'3) 

Unclassified    report 

DFSCHIPTOHS:        '•,.,.       .*..  ..►,er     forecasting, 
M- • -on:  ag  V  ,     A-ii:,s;s,     -.^rfaces,     New    York. 


A  J  -  ....... 

ITISTP  FR)  OTS  price  $2.60 

RAND  Corp.,  Santa  Uonica,  Calif. 

PHISICAL  PROPERTIED  OF  THE  I  PPEH  ATM(^.PMEHF 

by  H.  K.  kallaann.   •.  Hay  52,  -'p.      ..   iliu» 

tables,  7  refs.   ^Kept.  no.  RII-8^-, 

(unclassified  report 

DESCRIPTORS:   'AlBosphere,  •Physical  j.r.(.- 
erties.  Density.  Particles,  Te«perat.r. , 
Sound.  Velocity,  Viscosity.  Molrrul-  .  iabies. 


3.    CHEMICAL   WARFARE 
EQUIPMENT   AND   MATERIALS 

AD-2')3  206      Di».   < 
\T1STB  SAT)  OTS  price  | l . oO 

Biological  Labs..  Frederick,  lid. 

REPORT  ON  THE  STATUS  OF  At'TOMATIC  AND  CONTINUOIS 
•AKNING  EytlPMENT  AGAINST  BIOLOGICAL  WARFARE 
AGENTS  IN  THE  AlH. 

Dec  <u.    Hp,     incl.  lllus.  tablet  (Trans,  no. 
froa  Eatdickluagsauf  t  rag.  pt.  3,  9  May  f32) 

Lnclasslfied  report 

DESCRIPTORS:   •biological  ••rfare  ageats. 
•Fluorescent  dyei.  •Acridines,  Geraany. 
Photoau 1 t ipl lers.  Detection. 


701 


In  a  le 
Ni  1  1  tar 
fur  Heh 
repo  r t » 
d  I  f  f  f  r  e 
part  i  c  1 
Mas  f ou 
aake\  i 
taeen  t 
0  range 
this  pu 

A  0-2 93 
>TIST» 


tter  to  the  (Ceraaa)  Federal  Office  of 
y  Engineering  and  Procureaent   Bundesaat 
rtechnik  und  lie  s  c  h  a  f  f  un  g   the  CAP  Coapaay 

on  the  status  of  their  study  of  the 
ntiatiun  between  organic  and  inorganic 
es  by  means  of  fluorochrone  staining.   It 
nd  that  the  procedure  described  difinitely 
t  possible  to  clearly  differentiate  be- 
alcua  and  yeast  particles,  with  Acridine 
being  the  aust  suitable  fluorochroae  for 
rpose.   ^Author) 

269     Di».   3.  2^.  8.  30 
EJH^  OTS  price  $'. 10 


Bi  ml  nghaa,  Ala  . 


Southern  Research  Insi 

(No  title:  . 

Monthly  progress  rept . , 

by  Al  VI  n  N.  Bi  rd,  Jr.   =>  Jan  t 

(Contract  DA  19- 1 :8-AMC-3 2-A ] 

L'nclassi  fied 


ip. 


report 


vision 

r  s 


DESCRIPTORSi   'Aerosol?,  "V  agents.  •!. 
caaeras.  'Gas  detectors.  Image  intensi: 
(Electronics).  laage  tubes.  Flash  lamps, 
E  lee  t  rocheai  s  t  ry  ,  Instrumentation.  Partirl-.v. 
Measurement.  Design,  Dfiection. 

A  detailed  study  of  the  ae  ros  o  1  -  f  1  as  h  camf-r.i  *i 
started,  and  the  equipaent  was  assembled  fur  ih 
experimental  work  on  the  e  1  ec t rocheai c a  1 
detector.   Four  main  components  of  the  aerosol 
caaera  are:  flash  illuminator,  objective  lens 
iaage  intensifier  tube,  and  the  TV  camera.   The 
flash  illuminator  freejes  the  motion  of  the 
droplets  as  they  pass  through  the  field  of  vm* 
of  the  objective  lens.   The  objective  lens 
projects  an  image  of  the  particles  onto  thr 
photocathode  of  the  image  intensifier  tube.   rh 
electron  optics  of  the  iaage  tube  produce  a 
brightened  image  on  the  output  phosphor  screen 
of  the  tube.   Through  a  relay  lens  the  vidicon 
will  view  the  image  intensifier,  and  the  output 
signal  of  the  vidicon  will  contain  particle  s i  • 
information.   The  use  of  the  iaage  intensifir 
tube  and  the  sheet  illuminator  represent  th. 
aain  difference  between  our  ae  r  os  o  1- f  1  a  s  h  carrf- 
and  the  spray  particle  analyzer.   The  sourc.   f,, 
the  flash  Illuminator  will  be  a  high-speed, 
tronic  flash  laap.   Experimental  work  on  the 
electrochemical  cell  continued.   (Author) 
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A.J-  .■••■•  U  n  .        -.      M, 

I   1  bl  «     b  J  K        (iT-^     [.  r  i(  e     $1  .  bO 

Florida     '       .      •■rtire>^ii!e. 

:  ■■►    -1^  n:  Mt.-^  1  b    ^^    i  •-.■^a  1 1  kai  ti)    .  i  i  unu(  ahuun.s 

.  ^  I  T  '  >•  ■      \      r  .•  i'  I  .      n  ■ .  .      .,  ■    ,  J  u  r  I—  '    '     b  e  [■     '   .  , 

•  \     1,1.,        'larrdfil      ,in.l     rrank     I'l.saiane.         '■     bep     b2, 

,n,:r,<.t      iJ  A      1  9- 1  2'->-qB- 5PC  .      I'  r  o  j  .      7--^  3"  1  5-004) 

L'  n  c  1  a  b  s  1  1  1  e  (1     report 

D*-.  MHllMi'Kb:         'l.iiiriii.irlins,      *L,HSlonifrs, 

N  ,  t  r  (   V  1 '     :  a  i !  1  c   .1      s  ,      (  i   r  r  ,i  rr  i  d  e  b  ,      M  e  t  h  _\  1      radicals. 

A      atr  ;  r  ^r:     ii'r,iur-dv.      Il.iride'.,      Iljtadlenei, 

,)  ,  I  I   d  r  I  1    n  s  .      I    -  t  !■  n  f"  >  ,      I'  f  n  j-e  r:  t-  ;.  ,      All),      r  a  d  i  c  a  i  s  , 
:    r  *'  n*  (  t  a  r  I  i'  n  s  .     t   ri  ,  i   r  o  r  .i  r  1'  c  n  s  ,     i   v  r  i  o  Ij  u  t  e  n  e  s  , 
A  1   r  )   ,  II  n  1  I  r  1   .  e  .s  .       I  n  f  :  h  r  e  d      s  p  e  i   t  r  i)  s  r  i>  p  _\  ,      N  u  r  1  e  a  r 
magnetic     r  e  s  o  n  d  i  i  •  ,     /  ;  n  i         1 1  ti  >  ,  e  n  e  s  ,      S  v  n  I  ti  e  s  i  s  . 


t  I  >■     I  e  >  t     [1  r  e  p  a  r  a  t  ;  V  e 

I   \      H  d  d  1  r  g      nitres); 
n      T  ti  f^     p  r  e  s  r  n  c  r     u  1 


i      s  t  ;j  d,  >      »  .1  N     rr  d  d  I-      \  >•      d  •■  i  •-  .  < 

ffitlhutl     lor     riitroso     (ir.iu'' 

chloride    to    a    fluoroo.eiir 

AlClji    and    diirethNlfr-,. '. 

phase  r  '■  .1 1  t  ,  u  n  o  ;   r  i  t  r  ^  .■-  >  i   I  t'  ,  (1  r  1  Je  »  i  t  h  olefin 

in  s  un  .  1  . '  ;  »  d  s   .  r  \  I-  s  t  ;  ^  d  I  •  '  and  n  i  t  r  li  s  c  c  nr,- 

pounds     XI'  rt-     iitta.ni'd.         A     njirler     cf      f.uoroalK);- 

nitroso     compounds     »rri-      rfdi    te:     »ilh     t^  u  t  a  d  i  e  n  e  s 

to    give    oxazines.  A^tr-.r 


AD-2')2    098  Ui  V.       U,     M, 

^TISTM    SJH       0Tb    price    $1.10 


Florida    V .  .         iimv!.' 

THE     SYNTHtbl^     UI-        Ns  AT     i' A  ;  t- J     h  ,  '  UKUi   AH  >iuNb  . 

Quarterly     r .  ;  ;        t  Mar-'        J  u  n  -■        .  , 

by     Paul     Tarrant      dnl     .' o  ti  n     b  a  v  o  r  y  .  June     62, 

up. 

^Contract     UA     ••-•.    .-qm-^j,     Hroj.     '-       -"'-'^i) 

line  la  s  s  1  fled     r  •  po  I  t 

DESCKl  I'TOHS:         •  F  1  un  r  n  r  d  r  Im,  n  s  ,      'K.astomers, 
•Ally!      r  a  d  1  r  a  ■  '  ,      '   A .   r  ^   !   i  r      r  i -^  i  n  s  .      1  o  d  i  d  t-  ^  , 
Haloiarliins,     (•'lin'rarlion-..      Nitrogen     com- 
pound^,     (1  V  i    ;  ••  '   .      I   a  t  d  ;  >  •.  t   s  ,      Mercury,      I    '.  t  r  a- 
violet      radial;  'in,     I   hromato  graphic     analysis, 
Gases,      intrari'd     spi'ctrosiupy,      Nj  clear     magnetic 
r  e  s  o  n  I  r  r .  N  i  t  r  o  s  o     radicals, 

M'r'jr\,      I'thviint-v.      S^nthrvis. 

CF2.CH-CF.  N(i     ant)     If.      t^-(^.^^l     iihv     tte,r     prepared 
in    <-•,.'  ^     and         .  ■      y  .  •    ;  't     T  '   ^  \i<   •  \   .  \  !■  .  \     ti  \      reacting 
the     correspond  in. J      P'llyf.uoroall'.l      iodide     with 
nitric     oxid.'      in      the     pres.nce     of     tnerciiry.         I'oiy- 
f  1 110  roa  1  1  y  1      r  n  i  o  r  i  d  e  ^     d  n  d.      iodides     react      with 
nitrogen     dio\i.l-       in     th'      presence     n  f     mercury     to 
give     h  I  .J  h     y  i  e  ;  ii  s     n  f     i  !•,  i-     r  o  r  r  e  s  p  n  n  d  i  n  g     p  o  1  y  - 
f  I  u  o  r  0  a  c  r  V  1  1  c     a  c   i   l     T  ',  j  o  r  i  d  e  s  Author 


AD-2Q2    216  Div. 

^TI^IM     III.'        il"-     p:i 


J-.1C 


Foreign     lech.      Ii.  -^  i  ■      (■ '^  r     ■       s\st.ms     fomrrand, 

Wright-Patterson     iii     t   <  ■  ■  -      Has     ,      I'l-. 

KKAblKKKt-M     Oh      IHK     VAl'iK      P  h  t  s  M   h  I        il-      A;KA:! 

KhlALb     IN     IHl,     HANGK     "l  M     IHK     -     IH     P  i*lH 

TO    10    TO    THt    -.Nil     pi«iK     fim    tig. 

by    S.     Ya.     Lebed-^     ad     \^       la       Mawsski*. 

3C     Oct     62,      7p.       inrl         lllus.  rfs.  Irans         no. 

FTD- rT-e-?-i  '  '-      !'  1   1  T     ttii'ory      i      1  ■   k  ti  n  i  k  a 

f  k  s  p ■  ■  r  1  m . ■  n  •   a  ,      no         '   ,      p  p         "...-'.,...      '    ■  '   - 

1  II I  1  a  s  s  1  ;■  1    '  d     r  ■   p  n  r  • 

DISTK  I  PTOKS:         'Alkali     rr.   t  a  1  s  ,      •r'-siutn,      "Potas- 
siu-,      •'^odiLi'^,      ''    I'^ium,      Vapor     prissure,      I.st 
equlpm.n!.      Inst  ru'-'.'n'  fit  ion.      Surfa.-     ar.'8, 
lonizati.in.       [.in'jsl-n,      1^'^i- 

An     itstiuTi-ni      t"or     -'.asuring     ih        vapor     pi.ssur.s 
of     alkali     -1     t  a  1  5     o  i      r     i  h  .■     r  a "  g .      of     '         to     the 
-5 1  h     p.i*.   t     10  t  .)     I'..'     -tnd     po»'   r    mr^    Hg     is 
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0Tb     price    is.tiG 


American    Cyanamid    Co.,     .New    Vork. 
GLNEHATIUN    OK    IliUKOGL.N    KOH    KIEL    CtLLb     IN 
blBMAHINE    PHOPllblON.        PKOCEbSEb     INVOLVING 
UtCoMPOb  ITION    01-     AMWOMA, 
lict     '.',      IV.     incl.      lilus.      13     refs. 
lontract     N0bs-ri7/.i,     Proj.     bK  ^  1  3- ;  e-Oji) 

Inclassjfied     report 

UtbLKIPTUHb:         'l-uel     cells,     •Hydrogen,     »Oas 
generating     systeus,     *Am.xonia,     *Decomposition, 
bubirarines,     Thermodynamics,     Production, 
Catalysts,     Computer     logic.     Design. 


K  ue  i 
I  r  1  c 
t  he 
vane 
1  n  1 
u  s  1  n 

0  1  t 
s  u  t'ln 
p  a  r  e 
de  c  0 
Our 

p  r  0  V 
info 
have 
and 
s  pa  c 
t  0  t 

1  s  1 
1  n  s  t 


ce  1 
a  1  p 
hy  ri  r 
ed  i 
n  d  us 
g  va 
h  e  s  e 
a  r  1  n 
d  ai 
mpo  s 
1  a  bo 
1  de 
rm  a  t 

bee 
our 
e  mo 
he  c 
mmed 
alia 


Is  are 
0  w  e  r  f 

0  ge  n-o 
or  con 
trial 

r  1  0  us 

can  b 
e  .  To 
t  e  r  n  a  t 

1  t  1  on 

r  a  t  or  1 
c  e  r  t  a  1 
ion;  0 
n  used 
d  raf t  1 
del  s  f 
one  1  us 
lately 
t  1  on  . 


un  d 
or  s 
>)  y 

side 
use 
ra  w 
e  ad 

me  e 
e  (ir 
of  N 
es  h 
n  b  a 
ur  h 

t  0 
ng  f 
or  0 
1  on 

a  V  a 

(  Au 


e  r  s 

uboia 
n  c  e 
rail 
for 
mate 
a  p  t  p 
t  re 
(ices 
113  a 
a  ve 
s  1  c 
1  gh 
d  e  ve 
ac  1  1 
u  r  d 
that 
1  1  ab 
thor 


I  udy 
r  1  ne 

i  ;  1 

0  n  . 
prod 
rial 
d  f  0 
qu  1  r 
s  de 
s  a 

c  0  n  d 
k  1  ne 
s  pee 

1  op 

1  t  1  e 

es  1  g 

one 

le  f 


a  s 
s  . 

s  s  u 
be  V 
uc  t  1 
s  an 
r  I  n 
e  m  e  n 
s  1  gn 
sour 
uc  t  e 
t  ic 
d  di 
math 
s  ha 
n  s  . 
of 
or  f 


sour 
At  p 
f  f  ic 
e  r  a  1 
on  0 
d  me 
s  t  a  1 
t  i  ■ 
s  f  o 
c  e  0 
d  ex 
data 
gi  t  a 
ema  t 
ve  c 
Our 
the 
1  rm 


ce  s 
re  s  e 

lent 
pro 
f  hy 
t  hod 
1  at  1 
v»e  h 
r  us 
f  hy 
peri 
a  nd 

1   CO 

1  c  a  1 

0  ns  t 

s  t  u 

al  te 

de  s  1 


of  e  1  ec- 
nl  only 
ly  ad- 
cesses  are 
d  ro  ge  n  , 
s  .   Any 
or  on  a 
a  V  t  p  r  e  - 
1  n  g  the 
d  ro  ge  n  . 
men  t  s  to 

catalyst 
mput  e  r s 

model s ; 
rue  ted 
dy  leads 
mates 
g  n  and 


AD-.  '.  .  ..t^ 
TlbTM  TCI,, 


I)  1  V  . 
OTb  price 


Monsanto  Research  (^orp. 
THt  INKIiAlitU  SPECTKA  OK 

'  AND   ■■   HlCKONb. 
I-  1  n  a  1  rept.,   Nov  ' 
and  Physics  of  Ma  t  e 
by  .1.  \  .     Pustinyer, 
Oct  •  .  ,   ■  •  I'  ■  incl. 
.Contract  AK  •  •  v '  ' ' 

AbU    TDi;     .  ,  -r.  ,■ 


Dayton,     (;  h  i  o  . 
bOME    Al.DtlllDEsS    BETWEEN 


on    The    Chemistry 
K  a t  on  . 


-,!  u  n  e  ' 
rials, 

Jr.  and  .1  .  t 
lllus.  '•   refs. 
;  i'^'  ■  ,     Proj  .  no.  73oC) 
lnclasslfied  report 


DKbCKlPTOKb:   'Aldehydes,  «lnfrared  spectros- 
copy, " Hen z a  1 de h y de s ,  Aliphatic  compounds, 
Organic  corapound.s.  Molecular  structure, 
hlhylenes.  Phenyl  radicals,  Chlorides,  Nitro 
radicals.  Methyl  radicals,  bpeclro graphic 
analysis,  Chemical  analysis. 

bpeciral  data  for  ^:     aldehydes  have  been  record- 
ed from  ',  "  ._  cm  to  '  3'-^'  cm  and  analyzed  for 
spectra-structure  correlations.   The  information 
so  attained  can  be  applied  in  identifying  ali- 
phatic and  aromatic  aldehydes.   Specific  cor- 
relations were  determined  for  aliphatic  al- 
dehydes with  or  without  alpha-branching.   Tenta- 
tive correlations  were  observed  for  alpha- 
olefinic,  alley clic.  and  aromatic  aldehydes. 
.Author, 
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Hun>dnto     :(-,,.,ir     1     ■       r^.,      JHVton,      Ohio. 
ANNLAL    SIMKAin     '(t.('o,(r     -\     ((ut.ECULAK    STRUCTL'HE    AND 
«AT£U lALS    CHAHAi  Tt  I  : /AT  ION. 

■•'"»'     fpt.,  .;j.,  -       July    r,     on     the    Chfrai.ury 

«Ad     Hh  ¥  .>  1  .    .      .  f     y  1  t  ■■  r  1  a  I  s  . 

bjr    J.     t.     i.jton.       Nov    '  ^\      .p.     incl.     illus.    8    refs. 
'ontrir;     \t       J^oHj;8^o5,     ProJ  .     no.     73bC) 
AbU    rUu       .-..^C^  UncU^^i  f  !.•-!    report 
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onr,.pl  of  phase  center  is   introduced  ai  it 
ed  in  standard  textbooks  on  antenna  theory 
eaentary  consideration  of  irave  function!  i$ 
■0    sho«  that  the  idea  is  aost  readily  ap- 

"hen  the  far  field  radiated  by  an  eleaent 
e  described  as  having  equiphase  surface! 
are  spherical  or  cylindrical.   « h i I e  thii 
ification  11  uieful   in  general  di!cu!iioBi. 
i     det erai na  I  ion  of  phase  center  location 
n  antenna  la  shoan  to  require  aore  thorough 
ligation.   Principal -plane  phaie  ceateri 
ound  to  be,  in  general,  non -c 0 1 nc i den t .  If 
ntenna  under  consideration  can  be  vieaed  ai 
erture,   ihii  separation  betaeen  phaie  cen- 
can  be  taken  as  a  phaae  error  and  correc- 

an  he  introduced.   Experiaental  tech- 
s   for  deteraining  phase  center    location 

s  -  a;  t  er 1 ng-t h eor y  application  of  the  con- 
are  dis-usied.   The  Importance  of  the  phase 
r  n  established  for  those  cases  in  ahich 
defined.     Author 
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ILLA  was  detonated  at  the  Nuclear  Test  Site 
11  n  1^  February  1''2.   Visual  analysis  is 
led  I)  f  CHINCHILLA  seismograms  as  recorded 

LKSM  sites.   The  recording  sites  are  prin- 
y  located  in  the  western  United  States. 
incipal  purpose  of  this  report  is  the  ac- 
tum 'if  additional  statistical  information 
HINCHIll  A.   These  are  travel  times,  resid- 
amplitudes,  etc.  at  the  various  sites. 
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oxiij.s        'iiirium    compounds,     (^alciura    compounds. 
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A  design  study  is  made  of  an  operable  hydrogen- 
generating  plant  based  on  the  steam  reforming  of 
methanol,  and  intended  as  a  source  of  hydrogen 
for  fuel  cells  to  be  used  in  submarine  propul- 
sion.  The  plant  is  designed  to  supply  up  to  70 
pounds  per  hour  of  pure  hydrogen  and  is  optimized 
on  the  basis  of  minimum  volume,  weight,  and  oxy- 
gen consumption.   The  hydrogen-generating  equip- 
ment designed  has  a  volume  of  about  105  cubic 
feet,  occupies  a  42C-cubic  fool  space  in  the  sub- 
marine, and  weighs  approximately  8,360  pounds. 
For  ten  days  of  continuous  operation  at  normal 
capacity  (2C  pounds  of  hydrogen  per  hour),  9,630 
pounds  of  oxygen  are  required  for  combustion  pur- 
poses, while  about  31,28C  pounds  of  methanol  are 
required  as  feed  and  auxiliary  fuel.   Their  vol- 
umes are  139  cubic  feet  and  63^  cubic  feel,  re- 
spectively.  Response  time  of  the  system  to  a 
change  in  demand  from  minimum  lo  maximum  hydro- 
gen production  is  about  1  '  / .'-    minutes.  (Author) 
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An    exprt-siion    was    derived 
ensity    of    the    electrical 
c.       Reasons    for    the    discrep- 
a    obtained    on    the    basis    of 
'  "  •     •  xp.  '    Ti.- - 1  a  1     result    were 

i"  «i-  l-rved  for  the 
'"  '■  ij  i-''nsity  in  a 
■"(:•■    J  :'     .  .n  ^  r  f  g  n  a  t  e  d 

"     ijrees    satisfactorily    with 

I  Author/ 
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Unclassified  report 
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'1     t- "ral     zone    of    a    1 -phase 

pri'''  r  jppears  to  be  rotating. 
'■1  /-ines  between  sections  of 
^  ■ttTiJing  from  the  corresponding 
r\')r-    than  0.>  diaa.  the  field  can  be 
1  il  ,>j!>>atlno.   The  derived  formulas 
■«itn   ifficient  practical  accuracy, 
i  I  ••  ti-  pow-r  si-atter>'d  hv  a  ;ri-phas( 


'   •   •  r  .de  preheater.    Ih  ■■   !.^   ril-.l  n.-thod  of 
(]•••  r-lnlng  pow-r   .rjiL,r..!  in  i  ti  t-  /..,ri.-  ,.  I   th. 
rotating  field  .  .i  i  h.-  utilized  in  ca  1  <  .,  I  .i  t  i  n  j 
polyphase  preheat.r^  with  electrodes  o l  dif- 
ferent form.   ^Author) 
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DESnUPTORS:   'C.-nerato  r  s  .  'Power  -.ppli,,. 
•Magnetohydrodynaaic s .  Electric  turr  nt>. 
Alternating  current.  Gas  ionizatKn, 
tion.  Gas  flow.  Fuels,  Electrical  cun 
L'SSR.  Filament  wound  construction. 

A  synchronous  aagm- 1 ogasdy naai c  i-       j  •  n 
•  hich  an  eaf  is  induced  in  t  h  .•    ■.  :  ,    ; 
stator  winding  through  their  in'ii  ii 
flow  of  ionized  gas  which  i^         •   • 
result  of  the  combustion  of  a 
aetal  additives  ,i    n-veloped 
of  increasing  tn»-  !ia\imuffl  pow 
It  was  constructed  without   i 
nating-pole  excitation  syst-m 
portions  of  increased  electri 
of  the  gas.  which  are  rr.-st-d 
combustion  of  the  fuel  and  .r 
electric  current  pass. J  tnr 
Mise  to  the  flow.   (Author 
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Foreign  Tech.  Div..  Air  Force  Systems  i  mm.n!. 
Wr  ight-Pat  terso-  X.-     Force  Base.  Ohi-, 
THE  THEORY  OF  A  M  A  \  ^  rOG  ASUYN  All  1  C  (.KNKKAIOK. 
by  M.  1.  hiselev      •  Sep  ft.;,  icp.  incl    i  1  1  i  s 
5  refs.   (Trans,  no   FTU-TT-6.-1  1  Bl  fro-n  \  .  s  t  n  ,  k 
Moskovskogo  Un  i  ve  r  s  i  t  e  t  a  .  no.  1,  pp.  ,     -t8.  1  «f  ,;  ) 

Unclassified  report 

DESCRIPTORS:   'Generators.  "Po^.r   j;;!.... 
•Magnet  ohydrodynami  c  s.  Electric  c  .j  r  r  •  n  t  s  , 
Alternating  current,  (ias  lonizati'r.   ,i,  (low. 
R^-ynolds  nui^ber,  Supersonics,  Ele<lri  al 
conductance.  Theory. 
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The  effect  of  profiling  th.  ..nanne 
gasdynaajL  generator  on  the  effici 
conversion  of  theraal  mrr^v  into  f  '.  ■■  i  \ 
energy  and  on  the  d  i  m.' n  ,  ,  n  .,•:  r>i.  j,n 
was  1  nve  St  igated  .  Th.  •  r  !•  r  .  :  i  i,  .  •  ; 
in  the  case  of  saa  1  I  majn.ii.  K.vnn,:- 
in  the  supersonic  region  is  indicat.l. 
aethod  of  estiaating  the  efficiency  lor 
er  than  or  equal  to  1  is  given  Viscos 
heat  conduction  are  neglected.    .Author 
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Chemical  Construction  Corp..  n.'.<  ^ 

DESIGN  STUDY  HYDROGEN  GENERATION  1^ 

PETROLEUM  DISTILLATE  FOR  BUREAI  0^ 

fc60S. 

by  A.  Bernas.  A.  Chevion.  and  A   Phillips. 

2«  Sep  »-.:.,    lv.  lacl.  illus.  tables. 

(Contract  N0bs-Pfc747) 
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DESCRIPTORS:  "  •Hydrogen.  'Generators.  P.  tr, 
um.  'Catalysis.  Fuel  cells.  Electricity. 
Power  supplies.  Submarines.  Vaporization. 
Hydrocarbons.  Cheaical  reactions,  s-.  >m, 
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Ux»ij.n.  Lahoratory  e  (j  u  i  prat- n  t  ,  Hiyh  pressure 
r.'-.>arrh,  Hijh  Ifmperalure  research,  Carbon 
dioxidf,  Carbon  compojnds,  Monoxides,  Uiffu- 
s  1  o  n  .  S.-  "1  1  p.-  r  me  a  b  1  1  1  t  y  ,  Palladium  alloys, 
S  .  i  ^  .■  r  a  .  1  o  V  V  .  b  V  n  t  h  .'  s  1  s  . 
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s  t  J  d  y  was  carried  out  1  o  deter- 
lical  H  yen.' ral  or  using  the 
rming  of  a   light   pclrol.'ura  distil- 
JP-',   could  be  designi-d.    The  proc- 
or  the  production  of  hydrogen  by 
of  liquid  hydrocarbons  involves 
d  proven  technology.    Vaporized 

c  a  t  a  1  y  t  I  c  a  1  1  y  reacted  with  steam 
I  1  .■  V  a  t  .  d  pre  s  sure  and  temperature, 
process  gas  stream  consists  of  H, 
gethi'r  with  c  x  c  .■  s  s  s  t  <■  a  m  .    Pure 
from  thf  final  gas  stream  by 
trr  th.'  SI- pa  ration  of  the  H,   the 
tream  is  catalytically  reacted  by 
1  t  1  o  n  of  0  to  a  c  h  1  e  V  I'  complete 
h  .   H  g  .■  n  >■  r  a  t  o  r  will  operate  in 
h  good  .'  n  g  1  n.'  >■  r  1  n  g  practice. 


ELECTRICAL  EQUIPMENT  -  Division  7 

were    made    and    char's    constructed.       These    should 
prove    useful     in     future    phases    of    the    methanol 
program.       A    number    of    routes    were    also    investi- 
gated.      Considering    the    state-of-the-art     and 
the    particular    requirements     of    the     submarine 
application,     the    evaluation     led    'o    the    proposed 
processing    sequence.        (Author] 
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(Contrail      SO!  s  r-87721 ) 
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JK.'sl  h  I  PTOH  b  :        '  A  J  d  1  II  f  r  e  IJ  ue  n  c  y     transformers, 

t-  X  t  r  .  m.    i  y      low     f  r  .  q  ui-  n  c  y  ,      Very     low     frequency, 
i  li  "  .  r  ,      I  II  1  t  a  g .'  ,     1-  1  «  c  I  r  i  c     insulation,     Tempe  r- 
lIJr.,      Thi'rmai      sjr.ss.s,     Liguid     cooled, 
Indjitanii-,     Kl.itro  static     capacitance,     Mathe- 

■^  a  I  1  I"  a  i      .1  n  a  1  V  s  i  s  . 

Too   s  u  b  J  .■  r  t  s  a  r  .   i  n  c  1  j  d  .-  d  :     "    A  general   dis- 
cussion  IT  ti.   .nsjiation  and  mechanical 
consid.- rations  uf  transformers  with  special 
emphasis  un  th.-   insulation  systems  used  for 

I   hiM   split.    Also   inciud.-d  are  tables  show- 
in  j  t  h  .   1  r  po  r  1  a  n  t  p  r  o  p.-  r  t  i  .-  s  and  problems  of 
v.iri-ijs   insulation  systems.     .    The  details 
«iri-  giv.n  covriny  the  calculation  of  distrib- 
j  t  .  1 1  c  a  p  a  r  1  t  a  n  I'  e  ,   1  .•  a  k  a  g  i-   inductance,   and  open 
i.rcjit   indue  tanc.-  for  high  power  audio 
transform  .-rs.     Author; 
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Chemical   r  •-  i  r  •  i  nn  s  ,   Ad  i  i  b.i  •  i  c  g  ;i  s   flow, 
Palladium,  Hiffusinn,  1' u  r  i  f  i  c  a  •  i  on  ,  Ins'ru- 
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p  r  o  p  .  !  •  1  I  s  ,  nx  \  g  I-  n  ,  W.i  •  r  r  ,  Processing,  Su  b- 
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Columbia  1'.  School  of  Engineering,  New  York. 
RESEARCH  INVESTIGATION  IN  CONTROL  SYSTEMS. 
Final  rept.,  1  Dec  bO-^1  May  b2, 
by  George  M.  Kranc.   Sep  t2,  '^p.  ^Rept.  no. 
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.Contract  AF  /,Q  i,  b38  ) '^^.8  ,  Proj.  c)"t?e) 

Unclassified  report 

DESCKIPTOHS:   •Control  systems.  •Bibliography. 

Abstracts  of  I    reports  in  the  field  of  control 
systems  theory  are  given.   These  are:   (l)  a 
class  of  nonlinear,  inertial  and  random  plants 
which  satisfy  certain  optimizability  conditions; 
^  ^',     the  optimal  time  problem  solution  which  is 
extended  to  lirae-varying  plants  with  r  inputs 
and  m    outputs;  (_^;  a  method  for  obtaining  the 
order  of  the  system  characteristic  equation  from 
observation  of  input-output  data;  {!,)     techniques 
for  interrelating  the  inputs  to  two  separate 
dynamic  systems  when  it  is  required  that  the 
output  of  each  satisfy  a  functional  relationship; 
and  .  "^   a  unified  theory  for  the  time-optimal  con- 
trol of  general,  linear,  not  necessarily  normal 
plants,  with  generalized  constraints  on  the 
control  variable. 
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Times  Wire  and  Cable  Co.,  Inc..  Wallingford, 

Conn. 

DESIGN  AND  DEVELOPMENT  OF  IMPROVED  WATERTIGHT 

COAXIAL  CABLE. 

Interim  development  rept.,  2'^  June-3C  Sep  c2, 

by  David  A.  Peterson.    -C.  Sep  '2.  2^p.  incl. 

illus.  tables  \Engineering  rept.  no.  222-A} 

^Contract  N0bsr-87L78, 

Lnclassified  report 

DESCKIPTOHS:   •Coaxial  cables,  •Electrical 
equipment.  Design,  Manufacturing  methods. 
Attenuation.  Stability,  Electrostatic  capaci- 
tance. Impedance.  Abrasion.  Radiofrequency, 
Voltage,  Standing  wave  ratios.  Tests,  Test 
equipment.  Mo i s t u reproof i ng ,  Signal  generators. 
Power  supplies,  Oscillators,  Detectors, 
Materials,  Ethylenes,  Polymers,  Copper, 
Silver  plating.  L'rethanes,  Dielectrics. 
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The     first     theoretical     «     n     was     on    the    ph.mon- 
electron    interaction.        Numrrical     studi-s     *,,■  r  ■- 
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which     IS    not     specified    even    after    the    power     ou'- 
put     and    the    optimum    shape    have    been    specifim. 
Experimental     investigations    were    started    on 
graphite    and    HgTe    samples.       The    initial     plan    of 
measuring    the    C t t i ngs hausen    coefficient     has    not 
proven     feasible,     so    the    Nernst     coefficient     has 
b"en    measured     instead.        Since    this     allows     one     10 
calculate     the     figure    of    merit     by    using    '  ►- ■      •»•-■- 
mal     conductivity     found    in    the    literatur-,     -hi' 
does     not     appear     to    be     a     seriou;     stumbling     blorli. 
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Facilities  for  producing  flat  cell  type  HA- 
227C  ^L'-XLT-1  batteries  at  a  pilot  line  level 
were  activated.   Fifty  preproduc t i on  batteries 
were  made  for  Signal  Corps  testing  and  approval. 
Five  hundred  production  batteries  w*- re  then 
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fonsirucied     of    which      ■"        were     in-plant     tested 
did     ■'       sul)mitted     to     the    Signal     Corps     for     test- 
ing.       In-plant     performance     results,     up     to    and 
including     .^     months     delay,     are     reported     for     the 
BA-..'        I      battery     of    a     flat     oil     construction. 
Discharije     testing     was     conducted     at     +"     ,     -^        and 
-^       1-  .        Problems     of    electrolyte     leakage     are     dis- 
ijss.d     dlong     with     their     eff.-ct      on     performance. 
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The  first  phase  of  a  prograa  to  determine  the 
feasibility  of  a  nuclear  space-power  sysiea  that 
utilizes  a  thermionic  radiator  is  described.   In 

this  concept,  thermionic  converters  are  mounted 
in  the  radiator  of  the  power  plant  and  lithium 
is  circulated  directly  from  the  reactor  through 
the  radiator.   Fins  attached  to  the  anode  re- 
j  I.,  c  t  waste  heat  to  space.   The  basic  feasibility 
of  the  thermionic  radiator  concept  was  demon- 
slratid.   An  electrically  heated,  refractory 
m.tal   Cb-1Zr;  test  loop  which  incorporated  a 
centrifugal  pump,  thermionic  converter,  heat 
sink,  and  regenerator  was  constructed.   Lithium 
was  circulated  to  the  thermionic  converter  at 
temperatures  ranging  from  215C  to  2260  F.   A 
cylindrical  thermionic  converter  with  a  cathode 
surface  area  of  SC  sq.  cm.  was  operated  at  power 
densities  up  to  1  watt^sq.  cm.   Limited  systems 
analysis  was  also  carried  out  in  order  to 
establish  the  potential  specific  performance  of 
ihi  power  plant  concept.    .Author; 
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1  r  0  d  e     fuel     r  f 1  1     behavior. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


c  o  n  f  1  de  n  c  I-   level   at 


VSWR  under  i.C5  over  the  band.   Final  data  on 


Division  8  -  ELECTRONICS  AND  ELECTRONIC   EQUIPMENT 

8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 
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tgi  I  PiitN  r, 
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■  unicatlon     -•']  J  1  PT1.-T  ■  •  I  n  •    ■  •  .   .jfliBun  1      «l  ion 

syHr-ns.      i.r  apn  1  ■  1  £.  J     r-       >  r  J  i  •.  j     pap     r,      Tetti, 
Coding,      trrjrs        rl-     •.  r  > -m  ,      •    ]  j  i  p  n.   ■•  [  . 

r  h  .•     r  ••  J  u  1  !  J     of     a     ■  ■   i  ■   i  ■^  ;     p  :  j  j  :  a  n     •  .  n .)  u  c  t  .•  d     to 
"vtlnti-     th,-       oiipa-  1  r>  1  1  1  ■  .     i  ;'     ■«,i     sp.      ializ-d 
diti-hgndliny     d.-iis     d.-vlip-j     as     pri-ird-ij. 
bufff-r     ,-quip»,.n'      a-.-     Jis     j  s  s  -1  .         In.je     ,-quip- 
■t-ntf,      triM     Di  $  :  r  1  r.j  '  1  r  -  :  r  an  jui  '  •  ..  r  .      felecode 
AH    OG  r-»     and     in.'     r  1   ■     '  r  n  j  r  ap  i  i  .-      :  ■■  1  .•  md--     Re- 
cord-r     AN     GfH-',      j  i  i  l  ,  z  .■     a     n  o  v  •■  1     ■■■trind     of     re- 
cording    and,      subi-.)a-n{  I,  ^      •  r  an  $1.1  !  •  1  n  J     n  i  j  - - 
fp--f-d      COBBun  1  c  ai  1  o  n  5      1  i  n  -      1  n  f  1  r  Jia!   1   1  1  '  i  -  s  ■• 

unil5     r^-placr-     in^     .-o»«0"i.     ^  '  i  l  i  z  .  d     p  u  n     -  ••  J  -  ■  ip  . 
and     aagn-lic     tap.'     B  j  f  f .    •     i,  t  i  ■  j  ,         ;  r,  ..     r  ■■  p  ■  r  •     J  .■ - 
irrib-l     itir-     op.-ratj.n      >  ;•     •  ■<      ,  .      jni,,     , ., ,,     p  r  ,,  .  ,  j . 
factjal     data    as     tj     i  n  .■  i  r     ;  ■>  ap  a  i  i  o  i  ;  i  l  ,  .        Autn^r 
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I'  r  u  f  •      Lab.,     M.i  r  V  i  r  i|     ' 
(•HfcSNLL     (iAIN     Oh      ACLiC 
by     T.-ruzant*     So'-)i-ni. 
'      r*"  f  s  .      ,  Sc  1  >■  n  •  I  f  1  f     r 

Con'rir'      \l-      '.^-      .^    ^ 

AM   'U.-'  .  -S  -5, 


Miss 


ii  (■.      V  N  '  r.  S  •.  A  , 

■    "  1  -  .     -  •  p  .     i  1  1  u »  . 

P •       n  '.     '3    (Seriei    2) ) 
-".     ''roj.     563  S^, 
Ini-lijsified     rt'port 


DKS(KIPT-|)KS:        •A.i!,-nn,is  .     'Propagation.     M.i-he- 
Tiiir^l      inilvsis,     Torusiij,     Theory. 


■  hf-n     a     'r.insmi 
a  p  e  r  •  J  r  •■     'in      i  r 
t  h -     r  I  '  1  0     of     r 
giv-n     bv     ■h>- 
t  h  ••     '  r  1  J  n  h  o  f 
cons'    in-      .ind 
'hii     repor'.     ' 
frejnel      region 
bo'h     ^per'urej 
A  0     1  n  (1     Ho.         I  • 
generillv     b--      % 
'ors,     bu-      1     fimu 
•  'ill      hoiilj      in      ■ii 
propo?-s     '0    ^l.-fiT 
f  a  I"  •    )  r  ,      J  1  m  n  1      J,  j  '> 
b     'o 


1   >  1      I  p  •■  r 

r    n  p  :  •■  i| 
>■  1  V  .1      '     I 

^   r  1  1  <      f   )  r-i  J 

r      J  I  I  M  s     I,  I   . 

t  r  e     it  •■  '  ►-  r  T  ! 

'  h  ••     p  r  111  'J   ■  ■ 
IS      I  ,.  .  „  ^-, 

1 s  s  jn  1  n  J 
1  s      ;i  o  I   ", 
•p  1  r 


IT''    Ao    and    a     receiving 
I       he    Fraunhofer     region, 

rin":'n]"**'f1     piwr     is 
1  ,         !  •      I  •-     »  •■     w "      -hat 
'"'      ''!>      '  '■     Ac    .ind    Bo    are 
■  •     I  -1  ,<,.  p..  T  lien  I  1  y  .         In 
•(    •  "•      M  I  -  s    f.aGb    in     the 

■  '■     '  '     in     !  n  ■  *•  gr a  1     over 

-•■       J   11  -  s 


of   i;  I 

Ti  a  V     h  ••     d  " 

'  1  (•  a  !     a  0  rl 


I'll  oUt, 
r  Ti  1  n  •• 

he      1    ; 


■  1     into    the     1  nd 
similar    to    'hat 
-  ..  s ..  .   !      region. 
"  •■      ;  I  1  n-pr  oduc  ' 
X      ii-ia    sub    b. 


■  I     1 nd    Gb    for 

■  I   .b    cannot 

I  V 1 dua 1     f ac- 
o  f    K  r  i  i  8 
The    author 
reduc I  ion 

as    the    ratio 


are     'le     sin.'.        T  ^^ 
J  a  mm  1  ,      is     it-  f  i  n  .•  ! 
Assuming     uniform 
'ion     over     Ao      ind 
1  n  d     g  a  mm  a      i  re     i)  ,•  • 

angular     iper'ur'' 
iam*-     fac'ors     ar>- 
I'lons     which     ippr 
ind     'he     eff^r'      of 

ensej     and     disn>-s 


individual  gain  Ga  or  Gb 
when  Ao  and  Bo  are  iden- 
lon^     of    bo'h    apertures 

iiin-r'duction     factor, 
••     riiQ    of    Ga     to    Cao. 
tide     ,nnd    phase     of    illunvina- 
^  '■'      I     X      jii'na     Sub    b 
■■  '     f  '  '     '  .  r  '■  1.  ;      r      ind     rec- 
'  '     ■  I  r ■    ,  ,   I  '     1  pe  r t  u  re  s  ,     the 
•ni  "  ■  1     fir     ,     set     of    i  Uumin- 

nnonly    used    tapers, 
•isi-^;     -he     prim.iry     feed     in 
SI     .1  1  s  '-M  s  seil  .         i  Aut  hor) 
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J  I  'n 


Neston      Instruments     Uiv. 
N  e  ■  a  r  »  .     S 

f  K  (  LI  '  r : .  s    ,*•  Ai  11  1  r  1  h  N    r 

(Juarlerly    progress     r.pt 

30    Sep    b2. 

30    Sep    t;,    27p.     lacl.     tables. 

(Contract    DA    3b-039-»c-8r73^) 

I  nc  1  a  s  s  1  f  I  ed     r 


[)  a  y  .s  t  r  0  m  ,      Inc., 

K   K   ,  r ;  -  :    ^  s    y  k  i  a  i  -  f  i ,  m 

•1  o  .      1  .     1    J  u  1  y  - 


DESCRIPTORS:        '.   , 
turing    aethod^,     ^' 
Ceraaiic    oiaterials 
Costs. 


.pnr    t 

•  III  .i  n  u  I  d  c 


.  ible    resistors 

'  .1  .      films,      P  r  o,(  ij  r  !   .  (,  n  , 
V  :    '  t  f  1  s  1  n  j  ,      I  r-  ,  I     e  1^  u  1  pm  e  n  I 


Efforts     are    being    Bade    to    provide    pro.luction 
'.>pe    equipaient     and    tools     sjIIm    i.nt     ti      lemon- 
s'raTe      the     capabiiitv      ..l      proiljting      ■^        ujlli- 
'  .-  '  '       "  f  '.   I  I      f  1  1  ■     I  r  1  mrr  .-  r      r  e  >  i  s  t  -    r  s      ►  '"  r     "      h  u  u  r 
SBilt     conforming     to     applicable    specifitaiiuiis. 
(Author, 


AU-292    065  Div.       8.     25,    9 

(TISTE/CAII)     ors    price    ll.fcO 

Stanford     K.$-arch     Inst..     «■  •   !  i     Hark        i   a;if 
SriOr    OF     AUVASCtD    TrCHMOlt.->    f  uk    i,)„lIM.     \tH\ 
HIGH    POWER    mCROKAVE    TUBES      VORTEX    FLOW 
by    Leiter    Keinttein.       7    Dec    t2,     T^p.     in.   1        ill„s 

11       reff. 

'Contract    AF    30(602)2760) 
RAOC     FDR    62-555)  Unclassi'i     .1     r.prr 

DESCRIPTORS:        •Kleriron     tube,       ,iri     .s 
Water,     Hydrodynsmis        Theory,      ha'      :ransl.r. 
r.-st     equip  aent  ooling. 


A  .1  .  a  n  ,■  ,.  d     t  .■  I-  h  n  i  q  u  •    s      a  .■         s  '    .  d  i      d      ;      r  > 

high    power    aicrowave    tuls     ;*     •>•       -■■« 
vortex     flow    of     the     roolan'.  -in     '..his         as 
To    accotaplish    the    objective!    the    w    tk 
ered     to    consist     of    two     par's:  '  xp 

■  ••ntal  study  of  von  <  f  1  i »  an.l  .  i 
or  analytical  s'udv  of  this  vp  .f 
Investigation  «,is  >ncerned  «i'"  a  a 
ination  of  hydrodvnaaic  stability  cone 
its  applicability  to  the  vort.x  flow  p 
•  nd  (b)  design  of  th.-  experiaent  and  p 
■ent  of  coapnnents  for  construction  of 
experiaental     faiility.  Author) 
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i'l  ASAK 
M     1)1' KM  AT  :  M. 
MU     «^     A :     A 

July    ^.     on 

V        K  u  s  s  e  1  1  . 


Motorola,     Inc.,     P ho .nix.     Ari/ 
PRODUCTION    DEVELUPHtSr     Uh     s::im)N 
EPITAXIAL    TRANSISTOR    WITH    A    WAv;« 
FAILURE    HATE    OF        .fji    !)(    PER 
CONFIDENCE    LEVEL    OF     'Vt    AT    .5    C 
Quarterly    rept.     no.     '        '    May-n 
Hroduction    Engineerinj    '*■    1     ure, 
by    Benjamin    R.    Davis    and    »eorge 
31    July    62,    I5p.     incl .     1  1 1  us. 
(Contract    DA    36-03 «-sc-P&7^e ) 

Unclassified    report 

DESCRIPTORS:  Iran^^tors.      '  *(  ,  n  .  ;  a  .  t  u  r  mg 

■  ethods,     Silicon     compounils,     Production. 
Dioxides.     Growth,     Uiffj^ion,     Processing. 
Failure     (Mechanics^,     Analysis.     Wire,     Bonding. 
Re  1  1  ab 1  1  1 t y . 

Effort     is    made     toimprove    production    tichniiuis 
in    order     to     increase     the     reliability    of    iilirun 
planar    epitaxial     t{-aiisistor    type    .iNbVfc    with    a 
aaxiiBum    operating    failure    rate    of    O.OOISt    per    1000 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


h  ii  J  I  ^ 
ol    1  -   1 
,1  n  d      as 
,  r  .       Ill 
th.       sp 

d    .     I"   f   U   s 

t  '■  r  1  a  1 
de  f 1 n  . 


at      a  run 

IV  r  h  '■     fa 

,1     minimum     a 

b  1       1  rap  r  0  V  d 

.■  r  1  f  1  .•  d     fail 

inn     p  r  I)  r  I-  s  s  1 

»«  ;  r  '■     bo  n  d  1 

I      ti  n  .  A  u  t  h 


f  1  de  n  r  <■     level     at     ■  ■      C  .      as     an 
ilure     rate     is     an     objective. 
11     of     the     following     processes 

towaril     attaining     or     exceeding 
ure     rate:        surface     preparation, 
ng,     epitaxial     starting    raa- 
ng,     metallizing     and     geometry 
11  r  I 


AD-n:     nvf  Div.         f.      2,?,      30 

;  1  >  Tl     OHli        OTS     p  r  1  re     |.   .  bO 


labur.itor,'    s      fur     H.'si'arrh     and     ii.-w    lOpment, 
I-  r  .1  nk  :  ,  n     Inst.,     Philadelphia,      I'  .1  . 
liKHU     bl  I'l'l-IHT  1  Ni.     -sT'  UIKb  , 

y.nthly     progr.'s-      r  •■  p  t  .      n  11  ,      ■-'      Aug     ► -^ 

:  ,     N  ,1  r  ■^  a  n     I'        K  .i  u  n  r  e     and     I'  .1  j  1     r  .     M  o  h  r  b  a  c  h  , 
Aug     •  - ,         1 '  P ■      1  n I   1  .      1  1  1  u  s .  Kept        no. 

I'-if    -•  -.:) 

J    on  I  rat  t      N 178-81 J^ ) 

t'n  r  1  a  s  s  1  f"  1  ed     report 

Llh--s(  H  1  I'TUK^  :        'I.^t     m.thods,      'hl.rtric     primers, 
•  E  I  e  C  t  r  1  r      •  d  /<    ■   ,      K  ',  .   1   t  r  ,  r     d  •   t  o  n  a  t  0  r  s  ,      H  e  s  1  s  t  - 
ance,      K  ad  1  M  f  r  I    i  J'- n  c  >  ,     Measurement,     U  1  r  e  r  I     cur- 

r  •■  n  t  ,      *  1  V  J  J  1  d''     r  o  ,i  p  :  e  r  s  .  _  1 

,    ,  .,  ,  .,,11   ,  ,>n     fs;  s      intend.-d        to     extensivlv     rharar- 
lerize     hot     «  ;  r.  -tr  1  dgrd     EKD's     have     been     outlined. 
This     includ's     lists     for     both     dr     and     HE     function- 
ing    sens  I  t  I  V  1  t  .'.  T'sts     to    de  term  in.      the     rate     of 
change    of     r-'     isianr.      »ith     temperature,     t  h '■     HE 
cook-i.ff     puv.1   r,      and     the     effect     of     low     l.'vel     dr 
or     KK     .'xr.tat.in     o'-     norma',      funrtioning     responses 
round.     Out     '.  h.      prnjr.im  Analvses     are     being    made 
of    error-     tn     I.e     e\pert'-d     in     HE     power     measuring 
s  V  s  t  1  m  s  ,        T  h  •      d  i  r  '  r  t  1  .  1  !  >     errors     a  s  s  o  c  1  a  t  '■  d     with 
use     0  :     d  1  r  e  (■  1   1  1)  n  .1  1     r  o  j  p  1  '■  r  s     to     measure      incident 
a-d     r'f.'Cttd     power      ir--     devlop'd.        These     errors, 
buth     o!"     wh  ;  1  h     appro, irh     a     rommon     value     of     .  "^     for 
couplers    With     ..       d!'    oi     d  1  r '■  r  t  1  v  1  l  y     combine    to 
give     a     possit!!      rr,  .ixiuiura    error     approaching 
infinity.           Author 
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i  TISTE    CRJ}     0Tb    pri.  ••    t  ^  .  •-f 

Technic.i'i     K  e  s  e  a  r  .■  t;     i.r«'iip,     East     tension,     Ma.ss. 
.•-WILl-l  METEK     i»AUi.:Il)E    1  1 '  Ml'o\  L'.  f  .s  . 
V,iart"r:.»      npt.      nn.         .  ,i  u  1  .\  -  i  •■  p     '   .   , 


^  1  nn  o  11  s  .       ■  "      I'll 
IV  e  p  t  .      no.      1  O  1  —  5  J 


.  p  .      1  m   1  .      1  1  1  u  s  . 


^^lntra,  t     UA  -  ^  3.)-,c-88'i7Q)  I 

I  re  1  a  s  s  1  f  i  e  d     r  e  ji  o  r  t 


DES(  ii  :  I'Tl'liS 

pl.Ts,         •..  ,H 


•  W  1  V  e  .J  u  i  d  .■  s  ,      'Waveguide     c  o  u  - 
luide     bends.      •Waveguide     filters. 
!  r   insri  s  s  len      1  1  11  •■  s  ,      Eerrit's,      Ml.rowave     equip- 
nient.      -st.inding     wave     ratios,     K  a  d  1  o  f  r  e  g  u  e  n  c  y 
,1  t  t '1  J  ,1 1  ■' r  s  .     Transducers.     Measurement,     Ex- 
t  r  '■  -Tie  ;  .      Ill  ■}  h      f  r  e  .]  u  •■  n  r  y  . 


I  M  W 

a  p  p  • 


t  ''  a  n 
wave 
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,  uide  romp  on.  lit  d.'V  el  ..print  has  continued. 
-,  ,),   :  1  1  t  !■  r  s  w'lih  were  oven-cured  and  aged 
,,  r  to   in-  St  a!  I'-  sal  1  s  far  to  r. I  performance. 
is  approxi -at  e  i  .s  '    db  for  the  Tt   '  node, 
dl   for  the  IE   "  mode.    The  directional 
1,,  r  with  .   -'  inih  wall  thickness  gav  satis- 
ory  per lo rra ance ,  with  >o up  ling  variation 
_  '      db  ovr  the  band,  directivity  greater 
.  .  db  .   The  final  d-'sign  of  the  standing 
detect. .r  was  completed.    H  .>  means  of  an 
rling  sleeve  and  rhanges  in  tooth  diameter 
variabl..  attenuator  prototype  has  exhibited 
\^V\{     of  ■.   .   over  the  band.    Attenua- 
r)    -  ■   d|.  .   Design  of  a  c  om- 
bas'Ml  on  these  results  was 


X  1  Ti  u  m 

m a  V  be  V  a  r 1 
e  a  I  t  e  n  u  a  t  o  r 


le.l  out.    low  and  high  power  loads  using  the 
load  material  u  e  r  e  successfully  built  with 


VSWK  under  i.C5  over  the  band.   Final  data  on 
the  rotary  joints  is  presented.   Three  db  hybrids 
were  made  by  e 1 ec t ro f o rmi ng  mandrels  produced  by 
a  punching  process.   Satisfactory  performance 
was  obtained  on  several  units.   A  satisfactory 
method  of  matching  the  dual  mode  transducer  was 
devised,  consisting  of  an  inductive  iris  in  the 
side-arra  and  capacitive  pin  in  the  through-arm. 
^  Au  lliu  r  / 


AD- ^'^2  in      Uiv.   ° 
^ISTECRj;  OTS  price  $..60 

Airborne  Instruments  Lab..  Inc.,  Ueer  Park, 

Long  Island,  N.  V. 

S-BANU  SOLID-STATE  DETECTOR- AWP  LI  E'l  ER  . 

Quarterly  progress  rept.  no.  ',  '■  Mar-^^  May  b2, 

by  J.  Ii.  '  Erancesch  1  n  1  .  J.  C.  Greene,  and  (3.  W. 
Thomson.     1  May  ••,  'v.   incl.   illus.  ..  refs. 
^Contract  DA  >'-  ■-- sc-)'  '':■>' .     Hroj.   A.^-.  "- 

0C1-01 ) 

Unclassified  report 

DESCRIPTORS:   "Radar  receivers,  'Radio 
receivers,  "Solid  state  physics.  S  band. 
Broadband,  Intermediate  frequency  amplifiers. 
Semiconductors,  Germanium,  Band-pass  filters, 
Garnet,  K ad  1 o f re g ue n c y  oscillators,  Miniature 
electronic  equipment. 


The  investigation  of  S-band  solid 
components  his  begun  with  the  eva 
tunable  VIG  preselector,  a  transi 
balanced  raixer,  and  a  broad-band 
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The  purpose  of  thi:;  investigation  was  to  study 
both  theoretically  and  experimentally  the  uses 
of  ferroelectric  ceramics  in  microwave  device 
applications.  At  microwave  frequencies 
electric  leramics  behave  as  nonlinear 
and  exhibit  small  signal  as  well  as  large  signal 
scaler  nonlinear  characteristics  in  both 
dielectric  constant  and  the  rf  dielectric 
conductivity.  -The  preliminary  part  of  this 
study  gives  a  comprehensive  review  of  the 
experimentally  measured  characteristics  of 
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losses  ranging  from  .  -    Jb.   Tn-     jenera. 
increnental  behavior  of  such  small  >igna 
as  phase  shifters,  attenuaturs,  and  tunatile 
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A  comparative  analysis  is  made  of  the  energy 
losses  in  an  mhd  installation  of  American  design, 
in  a  vapor-gas  installation  of  OTI-llughes  design, 
,ind  in  an  mhd  i  n  s  t  .i  1  1  a  t  i  on  with  a  regenerative 
heater  in  which  the  intermediate  coolant  is  a 
p  owde  r .    (Author) 
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A  method  is  presented  of  restoring  quenching  and 
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after  reading  from  magnetic  tape.   The  block 
diagram  and  basic  technical  characteristics  of 
the  shaping  device  are  presented.   (Author) 
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DESCKIPTORS:  •Electrical  filters.  'Low  ; 
filt'Ts.  •(■unctions,  *Polynoiaials.  Diffi 
equations. 

The  siiaplicity  in  realizing  all-pole  fun(ti 
and  their  relative  in  gen s i t i v i t y  to  elem-nt 
change  has  caused  a  study  of  such  transf.-r 
functions  with  both  Tchebycheff  an.:  wi.jhtf 
passband  responses  to  bi  ^o  :•  i  ■■•■'_  iin 
for«  expressions  associiv  '  .,  i  t  ■  t -. .  ^  .  f,n. 
are  found.  A  siaiple  relati  nhi;,  (.  '«. 
residues  at  the  poles  of  a  Ith.byrh.ff  all 
transfer  function  and  the  poles  themselves 
derived.  A  variation  on  the  work  of  Benne 
Helaan,  and  others  is  shown  to  yield  an  al 
pole  function  with  weighted  passband  resp 
(Author / 
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(Coatract  AF  04(695)69) 
(OCAS  TDK  rj2-203)        Lnc  1  a  i  s  i  f  i -d  report 

DESCRIPTORS:  'Lasers,  (ialliun  .orapounds. 
Oxide*.  Ruby,  K 1 uo retcence ,  Zone  melting. 
Solid  slate  physics.  Glass,  Neodvuiuir 
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DESCRIPTORS!   "(Juartz  crystals.  "Crystal 
oscillators.  •Manufacturing  methods,  •Harmonic 
oscillators.  Very  high  frequency,  Production, 

Crystal  holders. 

DiSiijn  of  'th  overtone  units  is  discussed,  and 
th.'  manuf.icturing  specifications  for  an  experi- 
•r-ntal  run  are  given  in  detail.   Emphasis  is 
placed  upon  control  of  the  plated  electrodes. 
Miscellaneous  data  on  the  -th  overtone  behavior 
if  units  Viithoul  frequency  plating  and  on  the 
inductance  of  short,  McCoy  tab- clip  mounts,  is 
yiven.   A  final  comment  on  mechanical  difficul- 
ties with  the  AN.TSM-15  is  made.   (Author) 
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Fi'xas  Instruments.  Inc..  Dallas. 

HRODICTION  ENGINEEIilSG  HEASL'HES  TO  I'.CHEASE 

TKANSlSTOli  HELIABILITY. 

yuarterlv  progress  rept.  no.  ",  '  Hay-?"  July  -rS, 

by  James  H.  Reese.  Strati  Georgoulis  an.d  others. 

3  •  July  '  .: .  .'  ^  p .  incl.  illus.  tables. 

(Contract  DA  3o-:3'^-sc-8'.7  ;•(, ) 

Lnclassified  report 

DESCRIPTORS:   •Transistors.  •Manufacturing 
methods.  Production,  Processing.  Tables.  Ger- 
manium. Silicon.  Diffusion.  Test  methods. 
Test  facilities.  Test  equipment.  Quality 
control.  Data.  Analysis.  Reliability. 

Effort  was  continued  on  the  production  engineer- 
ing measure  to  increase  transistor  reliability. 
The  major  areas  of  engineering  activity  during 
the  report  period  were  on  the  following  process 
steps:   ,',  epitaxial  growth  control;^-;  surface 
preparation  of  substrate  for  growth;  i3)  epitaxi- 
al continuity  control;  ,<♦)  diffusion  control  to 
eliminate  resistivity;  ,o)  cleaning  techniques  to 
obtain  optimum  surface  condition  for  all  fabrica- 
tion processes:  ^"C)  evaporation  control;  and 
mesa  and  dice  cutting.   ^Author, 
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Sylvania  Electric  Products,  Inc..  Walthara.  Mass. 
VERY  LOW  FREIJLENCY  ANTE.\NA  TECHNIQIES. 

Kinalrept.vol.^. 

.    June    ■..     "     ~p.     incl.     lllus.     tables     ^Repl.     no. 
(.-_••._-.     Document     no.     '■  ^^- :-) 
>  Con  tract     AF    .•  "  ^  i  '  .- )  :^"":  ) 
(RADC     TDR     r  :-:■..':  ,     vol  .     .1 ) 

lnclassified     report 


DLSCRlPTORSi        'Antennas.     ♦Broadband,     'Very 
low     fri'quency.     "Slot     .antennas.     Tuned    circuits. 
Switching    circuits.     Capacitors,     Ra d i  o f re  que n c y 
coils.     Frequency     shift     keyers.     Transients, 
Radio    communication    systems.    Mathematical 
analysis.    Cavity    resonators.     Standing    wave 
indicators.     Wavt' guide     slots,     Impedance, 
¥•■  a  s  u  reme  n  t  . 
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FLUID  MECHANICS  -  Division  9 

DESCKIPTOKS:   "Air,  "Nozzles.  "Gases.  Gas 
flow.  Dissociation.  Nitrogen.  Oxygen.  Theory. 
Recombination  reactions.  Nitrogen  conpounds. 
Oxides.  Reaction  kinetics. 

Certain  problems  concerning  the  kinetics  of 
establishing  equilibrium  between  progressive  and 
inert  degrees  of  freedom  of  molecules  at  high 
temperatures  in  the  air  are  evaluated.   The  ob- 
tained equations  which  describe  monodi men s i on al 
flow  of  air  during  nonequillbrium  oscillations 
and  oxygen  and  nitrogen  dissociations,  are  given. 
Simple  boundary  cases  were  investigated.  (Author) 


T  I  -S  T  P  J  W 


Div. 

OTS  price 


25 

:  .  tC 


Johns     Hopkins     L'.,     Baltimore.     Md. 

GKNtRATlON    OF    A     •  '  STR  ON  Gl,  V  •  '     SWIRLING    JET    AND 

PKKLldlNARY     EXPERIMENTS    ON     THE     EFFECT    ON     ITS 

DEVELOPMENT    OF     INITIAL    SWIRL    DISTRIBUTION, 

by     W.     G.     Rose.     June    t2,     2''p.     "     r.-fs. 

(Com  rac  t     AF    /.■5(t-3°)  24» 

(AKOSh    Z')':Z  Unclassified     report 

UKSCKIPTOKS:        *Jeis,     "Kluid     flow,     Measurement, 
Velocity,      Intensity.      Pr.'ssur.'.     Reynolds    number. 
Distribution     th.'ory.      lurbul.-nt     flow. 
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Naval    Ordnance    Test     Station.     China    lake,     Calif. 
FRfct-SlRKACE    WATER-TUNNEL     TESTS    OF    AN    UNCAMBERED 
BASK-VENTED     PARABOLIC     HYDKOKOII.    OK     ASPECT    KATIO 
OSK  , 

and    Dorothy    A.     Daybell.     Sep    fc2. 
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Unclassified    report 


DESCRIPTORS:        "Hydrofoils,     "Hydrodynamics. 
"Torpedoes,     Exhaust    gases.     Control     surfaces, 
Propeller    blades.     Water    tunnels.     Test     methods, 
Pressure,     Drag,     Lift,     Moments. 

Results     of    waler-lunnel     tests    on     the    base-vented 
hydrofoil    aodel     show    that     the     lift     and    moment 
coefficients     and     the     lift     coefficient     derivative 
are     all     essentially    independent    of    ventilation 
number    and     are    approximately    equal    to    coeffi- 
cients   of    uncambered     airfoils    having     the    same 
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are  compared  Mith  exact  results  found  by  other- 
wise less  satisfactory  nethods.   Recent  refine- 
ments of  the  original  technique  are  presented. 
The  decay-damping  relationship  proves  extreaely 
accurate  in  most  instances.   Large  errors  prove 
to  be  strongly  correlated  with  certain  param- 
eters of  the  solution,  forning  dependable  error 
indicators  within  the  method.   The  decay-damping 
transformation  extends  the  conventional  flutter 
solution  technique  into  a  full  predictor  of 
classical  system  response;  the  present  report 
completes  a  series  of  reports  introducing  this 
method  for  general  use.    (Author) 
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the    burning-velocity    constant    coaplicated    condi- 
tions   particularly    for    the    burning    of    an    ensemble 
of    drops    of    different    dimensions    in    a    high    veloc- 
ity   turbulent     flow.        (Author) 
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Pen t aboranes ,  Nitric  acid.  Methanes,  Nitro  ra- 
dicals. Peroxides,  Hydrogen  compounds,  Specific 
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Performance  tables  are  presented  which  were  ob- 
t,Tined  by  plotting  data  frorr  machine  calculations 
and  interpolating  to  obtain  vacuum  specific  im- 
pulses for  integral  values  of  the  area  ratio. 
Th.-  v.ilues  are  convenient  refer  enc-  points  for 
th(-  calculation  of  interpolated  values  of  the 
specific  impulse  for  any  given  area  ratio. 
Tables  of  gas  compositions  and  performances  are 
also  included.    (Author 
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h  was  c  0  n  d  u  (■  I  e  (1  to  investigate  and  develop 
te  m.ite  rials  for  use  as  static  and  dynamic 
t  temperatures  ranging  from  i'  r  y  o  g  e  n  I  c  to 

and  a  I  pressures  up  to        p  s i  .    t  m- 
1  -  h  e  1  n  g  p  1  .-|  r  e  d  on  dynamic  seals  for  r  o  — 
and  reciprocating  shafts  covering  the  lera- 
e  range  -■.    to        F  and  on  low  terapera- 
ow  clamping  force  static  seals  for  sealing 
ins  of  space  vehicles.   K  f  f  o  r  t  s  included 
mperature  evaluation  of  large  static 
1  r  y " g  e  n  1  (   evaluation  of  static  seals,   d  y - 
ixture  ijesiijn,  and  sample  preparation  for 
erminatinn  of  mechanical  properties  at 
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'ical     analysis     is     presen'ed     nf     'he     be- 
f     sandwich     panels     having    dissinil.ir     fac- 
unequ.il     thickness     when     loaded     in     edge- 
ar.        Design     curves     are     presented     for 
uppored     pinels     with     dissimilar     f. icings, 
a'e     formulas     are     included     for    clamped 
The      in.ilssis     is     compared    with     results 
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alloys,  Zinc  compounds,  Exposure,  Chromates, 
Me  as  u  remen  t . 

A  2  in.x2  in.,  clad  2C2^-T?  aluminum  alloy 
sample  was  painted  with  one  coat  of  wash  primer 
^Ki 1 -C-Pl 54 , ,  two  coats  of  zinc  chroraate  primer 
yMil-P-g585)  and  two  coats  of  grey  alkyd  enamel 
(Mi l-E-772^) .   After  painting  and  curing  indoors 
for  one  week,  the  panel  was  exposed  to  the  south 
at  an  angle  of  45  degrees  to  the  horizontal  on  a 
roof  top  at  Lindberg  Field,  San  Diego,  California, 
for  seven  months.   After  weathering,  the  total 
reflectance  of  the  finish  was  measured  with  a 
Beckaan  Model  DK-2  s pec t ro re f 1 ec t oae t e r .   The 
reflectivity  of  the  material  is  presented  in 
chart  form.   (Author) 
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General  Dy nam i c s/Con va i r ,  San  Diego,  Calif. 
QUALIFICATION  TEST  FOR  LAMINATES  OF  FIBERGLAS 
CLOTH  NO   181  VOLAN,  A.  WITH  SHELL  EPON  828. 
CATALYZED  WITH  APCO  320  MIL-P-25ii21.  TYPE  I. 
Report  on  Materials  -  Fiberglass  Laminates  - 
Fiberglass  Cloth  No.  181  Volan  A 
Epoxy  Resin  (Shell  Cheaical  Co.) 
Catalyst  (Applied  Plastics  Co.), 
by  G.  E.  Gardner,  Jr.   18  Mar  58, 
table,  1  ref.  (Rept.  no.  MP-58-046) 
^Contract  AF  33(657)8026) 

Unclassified  report 


Epon  828 
APCO  320 

4p.  incl. 


DESCRIPTORS:   'Glass  textiles.  •Laainates, 
•Epoxy  resins.  Tensile  properties.  Stresses, 
Coapression  shock.  Hardness.  Mechanical 
p>r  o  per  t  i  e  s  . 


Tests  were  aade  to  deteraine  the  qualifications 
of  laainates  of  fiberglas.  Cloth  No.  IS^ 
(CVAC  1000-5)  impregnated  with  Shell 
catalyzed  wit>i  APCO  320. 
coapression,  and  flexural 
condition  are  given.   (Author) 


EPON  828, 
The  results  of  tension, 
tests  in  the  standard 
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Div.   U,  1 
OTS  price  $1  .60 


General  Dyn ami c s /Con val r ,  San  Diego,  Calif. 
ORGANIC  COATINGS  AND  MATERIALS,  SKYDKOL  500 
HYDRAULIC  FLUID  RESISTANCE  OF. 
Report  on  Materials  -  Finishes  and  Coatings 


500 


8p. 


Synthetic 
incl.  tables, 


Sealants  -  Adhesives  Skydrol 
Hydraulic  Fluid  Resistance, 
by  A.  F.  Hooper.   1  ^^  Mar  5=', 
:     ref.   (Rept.  no.  MP  58-080) 
(Contract  AF  33.^57)8926) 

Unc  1  ass  i  f ied  report 


DESCRIPTOliS:   •Organic  coalings,  'Sealing 
compounds,  •Paints,  'Paint  primers,  'Epoxy 
resins,  llydraul  ic  fluids 


Res  i  stance. 


The  resistance  of  various  organic  materials  to 
Skydrol  "^ " '  hydraulic  fluid  immersion  was  inves- 
tigated.  The  Skydrol  -^r:  hydraulic  fluid  re- 
sistance of  some  organic  materials  was  improved 
by  overcoating  with  an  epoxy  enamel  topcoat. 
Significant  improvement  was  obtained  only  on 
those  materials  which  had  some  initial  resistance 
to  Skydrol  'C  hydraulic  fluid.   (Author 
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The  change  in  the  iini,tenr,  of  Super^il  M- 
Ueg.  ir  ind  Roll  Milled  and  M-4   Rey.   ir 
(Stanlir!  Oil  Coapany  of  Indiana    ani  ,  .■  r  .  i 

300  (I ri   Electric  Coapany)  an'i-:ritiri 

bearing  ^r-asej  ol   visually  and  manuaiiy 
Checked  after  h.i-i-,  successively  at  .". 
220,   <   ,  J  5u  and  .,    K  for  2'  hours  at  each 
teaperatar*.   (Aatkor) 
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General     Uy  n  aa  i  c  j,'t  on  v  a  i  r  .     San    Uiego 

(JUALIFICATIO.N    TEST    FOR    lAMINATES 

CLOTH    NO.     181     VOLAN.     A,     alTH    I.  .  S . 

MIL-P-8013C,     TTPE     I. 

Report  on  Materials  -  Fiberglass  Laainates  - 

Fiberglass  Cloth  No.  181  Volan  A  -  Type  FH 

Polyester  Resin  (1.5.  Polyaetrlc  Cheaicals  Co.) 

Specification  Mil-P-801X.  Type  1.  Qualification, 

by  G.  E,  Gardner,  Jr.   12  Miy  '>'>.,     4p.  incl. 

tables,  1  ref.   (Kept.  no.  MP-^-^-m) 

(Contract  AF  33(657)8926) 

Unclassified  report 

DESCRIPTORS:   •laainates.  Glass  textiles. 
Polyaers,  Esters,  Restnt,  Mechanical 
properties,  Test*. 

Laainated  panels  '^.13'^  inch  thick  fabricated 
with  12  plies  of  fiberglass  cloth  No.  181,  Volan 
A  were  Impregnated  with  Type  FR  polyester  resin 
(United  States  Polyaetric  Cheaicals  Co.,  Staa- 
ford.  Conn.   and  cured  at  1  » "  F  for  2  hours 
ander  10  to  12  psi  vacuua  bag  pressure.   Qual ifi- 
cation  test  outcoaet  (  M I  I -P-»?  1  3C  ;  were  as 
follows:   (1;  standard  conditions:   specific 
gravity  -  1.98;  retin  content  -  3  « .  .;J ;  barcol 
hardness  -  67.0;  flexural  flatwise  ultiaate 
strength,  ksi  -  f8.8.  flexural  initial  aodulus 
of  elasticity,  psi  x  10  lo  the  fcth  power  -  2.^; 
coapression  ultiaate  strength,  edgewise,  ksi  - 
^5.^;  tension  ultiuate  strength,  ksi  -  ^0.  ■; 
(2)  wet  condition  SI   flexural  flatwise  ultirat,' 
strength,  ksi  -  50.^;  flexural  initial  aodu.ut 
of  elasticity,  psi  x  10  to  the  fcth  power  -  ^^.7; 
coapression  ultiaate  strength,  edgewise,  ksi  - 
33.1;  tension  ultiaate  strength,  ksi  -  38.3. 
'Author) 


jm2'>2  S''?      I)  I  \  . 

-;  vTti    KKH       I)  r  ^     price     1 1  .  10 


,.,.rd  .     Usn.imi  ,   s     h  ■>  rt     Worth  ,     Tex. 
,/t,   I;pS     iih     CAMil'-.     SKAl-     ANTl     KUtliZE    l.TlUilCANT. 
./port     on     '4,it-Tial,     -    Fuels     and    Lubricants    - 
..;,_!.  r.-,/e     iuliri  cants     Seizure    Characteristics 
,■    .    , ,«     r  e  rap  e  r  a  t  u  r  '■  .  , 
',     ;        f        Ml  /  1  M  n      .in.l     l:         il,      Keschan.         ..      Sep     -fJ, 

[       in-..      1  .  i  u  s  .      I  a  1,  1  e  .      ■      r  >■  f  .        Kept.      no. 

-•.  r.i'ts     AK     33(600)3016^^     and     AK      •  ■     ■  •    ■     -^'26) 

I'nc  1  a  s  s  1  f  1  ed     report 


MATERIALS  (NON-METALUC)  -  Division  14 

solution     indicated    a    degree    of    processing     lati- 
tude    required     in    production.    The    shear    strengths 
conformed    with    Specification    Mil-A-ciCt7B 
requirements.        (Author) 
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TISTM'ODN)  OTS  price  $1.oO 

(.eneral  Dynami  c  s /Con  vai  r  ,  San  Diego,  Calif. 
TEST  OF  MIL-P-551b  SEALS  FOR  COMPATIBILITY  WITH 
ETHYLENE  GLYCOL. 

Report  on  Mat er i a  1 s-E 1  a s toner-Pet ro I eun  Hydraulic 
Fluid  Hesistant-O-Rings  (E.  B.  Wiggins  Oil  and 
Too  1  Co  .  ), 

by  A.  P.  Mizisin  and  R.  K.  Keschan.   22  Sep  58, 
^p.  incl.  illus.  tables,  1  ref.  (Kept.  no. 
MP  58-258) 

.Contracts  AF  33  ( bOO)  3.3b'^5  and  AF  33(b57)8^.b) 

Unc  1  assi  f ied  report 

DESCKIPTORS:   •Elastoners,  'Rings,  'Seals. 
Fluids,  Ethylenes.  Glycols,  Exposure,  Elas- 
ticity, Tests,  Sealing  compounds. 

The  weight  and  elongation  of  0- rings  i  miser  sed  in 
ethylene  glycol  at  1  5C  and  35C  F  for  21.    hours, 
^S    hours  and  10  days  were  determined.   O-rings 
immersed  in  ethylene  glycol  at  1 5C  and  2CG  F  for 
:..  hours  and  for  i:  days  did  not  show  any 
appreciable  change  in  elongation  although  a 

to  :.%  weight  gain  at  15C  F  and  both  gain 
and  loss  ,  ."  specimens)  of  about  5^  at  2CC  F  was 
observed  in  24  hours.   Exposure  at  350  F  caused 
the  0- rings  to 


lose  their  elasticity.   vAuthor) 


AD-2-32  2-^7      Uiv.    14 
(TISTM/OUN'  OTS  price  11.10 

General  Uy n ami c s/C on v a i r ,  San  Diego,  Calif. 
CAKOO  COMPARTMENT  LINER  MATERIAL  FIRE  RESISTANCE 

TEST. 

Report  on  Material  -  Insulation  -  Sound  Deaden- 
ing Neoprene  Coated  Fiberglass  -  Fiberglass 
Cloth  FS  821  ;B.  F.  Goodrich  Co."  Fire 
Resistance, 
by  H.  H   Hunt.    -  Feb  '-,  1p.  1  ref.  iRept. 

no.  MP  ^i'-^?.'-, 

.Contract  AF  33  \  t  5'^ ,  8  J  2 1. ', 

I  nc 1  ass  1  f  led  report 

DESCRIPTORS:   'Glass  textiles,  'Rubber 
coatings.  'Insulating  oaterials,  'Fire 
resistant  coatings,  Synthetic  rubber,  Flames, 
l-jre  resistant  textiles,  lests. 

The  fire  resistance  of  FS  ^Z^     neoprene  coated 
fiberglass  cloth  was  tested.   The  test  consisted 
of  thirty  seconds  impingement  by  a  Bunsen  burner 
adjusted'for  a  yellow  tiiu'eri  l-V':  inch  flame 
which  was  directed  al  an  angle  of  45  degrees 
in  a  draft  free  area  upon  the  center  of  an  8  x  8 
inch  piece  of  material.   This  impingement  did  not 
penetrate  into  the  material,  and  when  the  flame 
source  was  removed  the  specimen  flame  extin- 
guished Itself  St  once  and  continued  glowing; 
smoldering  was  not  observed.   The  neoprene  coat- 
ing charred  during  test,  but  the  fiberglass 
remained  intact.    t Author) 
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General  Dvnnmics  Fort  Worth,  Tex. 

MATERIAL  -  ADHESIVE  AF  ■  '  AND  PLASTILOCK  --^^  - 

SHEAR  STRENGTH  OF  -  EFFECT  OF  MEAT  INPLT  DIKING 

L-lCLL  ON. 

Test  da' a  memorandum, 

bv  Floyd  De  Leon,  Jr.    '  Nov  (Z,      " ^p .  incl. 

illus.  tables  ^Rept.  no.  FTDM-''^;4, 
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(TISTM/SJR)     DTS    price    $1.10 

Coating    and    Chemical    Lab.,     Aberdeen     Proving 

Ground  ,     Md . 

DtTtHIIINATUiN  OF  PtITHALIC  ANHYUKIDt  IN  AI.kYU 

HtSISS  BY  THANSESTLRIF ICATION  AND  CAS 

CHRiJMATdCKAPHIC  SEPARATION. 

by  C.  Esposito.   2r  Nov  62,  7p .   IncI.  table. 

(Rept.  no.  CCL  132) 

(DA  Proj.  5^3-32-007) 

(Tnc  I  a  ss  i  f  led  report 

DESCRIPTORS:   •Chromatographic  analys  s, 
•Resins.  Dibasic  adds,  Phthalic  acids. 
Anhydrides,  Gases,  Coatings. 

A  gas-liquid  ch roaa t ograph i c  method  n.^ 
for  the  deteraination  of  phthalic  anhydr 
coating  resins  which  is  not  affected  by 
presence  of  other  dibasic  acids.  A  qua! 
chromatographic  method  di'veloped  in  this 
tory  was  modified  to  produce  quantitativ 
suits.  The  resin  is  subjected  to  transe 
cation  with  lithiun  aethoxide  and  phihal 
hydride  is  determined  as  dimethyl  phthal 
using  an  interna!  standard.    Author) 
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AD-293  219      Dl¥.   U,  17 
ITISTM  REll)  OTS  price  % .  SO 

Metalb  and  Ceramics  Lab.,  Aeronautical  Systems 
Div..  Wright- Patterson  Air  Force  llase,  Ohio. 
WEATIIEH  EXPOSURE  DATA  FOli  HIGH  TEMPEUATUIIE 
COATINGS  ON  CHKOMIIM  HOT-WOIIk  TOOL  STEELS. 
Final  rept.  for  Jan  57-Apr  'j2  on  Finishes  and 
Materials  Preservation, 

by  G.  Nilliaa  Lawless.   Nov  62,  13p.  incl. 
tables.  2    refs. 
iProj.  7312) 
ASD  TOR  ^2-888)        Unclassified  report 

DESCRIPTORS:   •Corrosion  inhibition,  "Tool 
steel,  "r^etal  coatings,  "Nickel  plating. 
Alloys,  Chromium,  Chromium  alloys.  Oxidation 
inhibitors.  Sea  water.  Thermal  stresses. 
Tensile  propertit.'S,  Stresses,  Rupture,  Fatigue 
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Investigation  o;  o  n  e-c  ompon  .t,  t  >■  p  o 
and  [>o  1  y  s  ty  rene- tased  eating  cnrj, 
as  conformal  coatings  on  Type  i.H  g 
laminate  was  conducted.    In  e .  i  r i n 
sion  effects  other  than  thus,  irom 
or  the  coating  itself,  a  si- p wise 
nique  for  the  surface  of  the  speci 
devised.   A  visual  check  of  the  co 
panels  revealed  no  evidence  of  tii 
kling,  cracking  and  peeling  of  c o a 
corrosijn  of  printed  conductors, 
showed  good  adhesion  to  specimen  t 
The  e.'fecis  of  the  thickness  of  co 
sulation  resistance  and  Q- factor  a 
humidity  conditions  were  studied 
of  coatings  on  copper,  gold  and  so 
conductors  with  respect  to  thei:  e 
factor  and  capacity  at  1,  5?  and 
studied.    Author, 
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A  study  was  made  to  determine  a  reliable  method 
for  obtaining  the  specific  gravity  and  absorp- 
tion capacity  of  lightweight  aggregates  whose 
bulk  specific  gravity  is  less  than  1..,  so  that 
these  values  could  be  used  to  predict  the  per 
cent  voids  in  a  lightwei^jht  concrete  mix.   I  5^  1  " '1 


the  batch  weights  from  a  lightweight  vermiculite 
concrete  mix  used  in  previous  reports,  a  itiix 
was  made.   After  the  mixing  operation  was  com- 
pleted, the  void  content   l,air  content'  of  the 
mix  was  measured  with  a  Washington  air  meter. 
The  vield  for  the  mix  was  also  measured.   Then, 
using  the  values  of  specific  gravity  and  absorp- 
tion capacity  obtained  for  vermiculite  aggregate 
and  using  the  measured  value  for  the  yield,  the 
per  rent  absolute  volumes  of  the  ingredients, 
including  the  void  content,  were  calculated. 
The  calculated  value  of  the  per  cent  voids  c om- 
partd  favorably  with  the  measured  value.   A 
preliminary  investigation  was  also  made  to 
evaluate  the  effect  of  the  degree  of  saturation 
01  the  energy -absorption  properties  of  light- 
weight vermiculite  concrete,  by  using  values 
obtained  for  void  content  and  absorption 
capacity.    ^Author, 
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A     program    was     undertaken 
piint      response     to    stress 


In     determine     point      to 
of    a    high    polym<r    above 
Its     crvsialline    melting    point.        From    these     ob- 
servations,    the     actual     velocity    profiles     for 
branched    polvethvlene    melts     in     a    capillary    were 
obtained  Explanation     for     the     unique     character 

of  the  velocity  profiles  must  be  based  on  con- 
siderations of'the  molecular  structure  of  each 
pol\ner.  Velocity  within  the  capillary  depends 
noi'onU  on  the  location  of  the  point  of  interest 
but  also  on  which  representative  infinitesimal 
ele^Tient  of  the  melt  is  under  consideration.  A 
ir\     arnulus     is     next     to     the     wall.        It     con- 

s'lck-slip    ■''     '^^    wall,     zero    velocities 
'he    wall,     and     pure     translation     vno     ro- 
T h e    cause     of    the    highly    elastic,     d 1 s - 
of    polymer     in     ihis     region    may     be 


Poani 

1  ,,  1  r  s      t  h  e 
a  vs  a  s      from 
!  a  :  1  o  n  )  . 
c  I.  n  t  1  n  ij  ou  s 
a  •  !  r  1  b  u  1 
e  1  a  s  '  1  c  : 

I  e,M  e  r  1  1 ne     of     the     capillary 
a     an  I  form     time- aver  age     yelocity 
n  I.  i  u  s     is     t 

boundary  annul  us.  Flow  in  this  region  is  vis- 
cous or' VI scoelast ) c  but  shows  structural  break- 
itiiur  :.nd  the  thixotropic  nature  of  polymer  melt: 
'  ,A  ,1  I  h  n  r  ^ 


flow 
d     to     long-chain     branching.        A    plug     of 
strained     structure     is     found     at     the 
The    plug     flows     at 
The     shear     an- 
region     between     the     plug     and     the 
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Th'-  natural  frequency  an^l  !)j  ]^.-ff!i»-nt 
vibration  In  strips  of  .tru.tjri:  ,in.)«i  i  « 
pr-'Jirted  froB  data  on  t^i-  •■Insti'-  pr'ip-rti'- 
energy  absorption  in  Jir-ct  str^-s-,  vir.riti^n 
Ihr  facing  •aterial  »n>1  sif^r  vit.  rjti-n  in  • 
cor>-  aatfrials.  Tlif  ><n.)«.irr,  sp-cint-n-. 
Had  facings  nade  of  soft  A;  nn.l  Al  .i!:, 
nat'd  as  .'  .  ,-T  '  and  Al  h  o  r;  p  .  • ,,  ,ii  t,  .■  u  t  ■■  . 
aaount  of  adhesive  u^e)  to  iss-mti,^  tn.- 
>tronjly  affected  its  v  i  1,  r  a  t  i  o  n  proper* 
the  amount  of  adhesive  in  ti'-  ■.jndni-'i 
proximately  the  sj,,^  j^  that  j.".l  in 
for  determining  the  shear  pri>pertie, 
cor'->  alone,  howfyer,  the  prnpertiei 
■  ich  could  be  calculated  with  :'^l^  a 
riveted  strip  Has  i-ompare,)  with  sd-l 
liar  mass,  length,  in.)  stiffne 
have  substantially  1 
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Improvenentj  of  diffusion  hoard  n  d 
and  commercial  basis  m-re  si.,, lie,). 
commercially  available  in  [►,►.  insulat 
industry,  there  ,,.  ,.|ne,(  t,  h-  no  fliffi 
the  laboratory  in  prn,ljcin,j  f,  onrds  wi 
desired  density,  dlffusivltv,  nml  res 
penetration  nf  aerosols  ami  oith  stre 
ejuivalent  to  nornnl  pr-ictir..  in  insu 
board.  Protection  against  '.  ,xi,-  -j^se 
jented  by  chloropicrin  was  als,  ohtii 
protection  against  cyanogen  cniori.le 
critical.  B)f  utilizing  weil-wash-d  p 
alkaline  sizing  aaterials  ade,)uaie  r 
to  cyanogen  chloride  ciuld  he  'ihtaine 
desert  aging  conditions  this  pr,iterii 
fairly  stable,  but  und-r  tropnal  a,ji 
tlons  the  cyanogen  chlorid>'  protectio 
ated  rapidly.  It  was  foun.!  tnat  ,1  r  v  i 
t  1  0  n  s  were  critical,  b  i  t  n  «  i  !  "  r  '•  ^  p  •■  ,■ 
hazard  and  with  respect  to  pr^-s.-rvriii 
ade.juate  resistance  t,  i-v.in,),j.-n  cnl  r 
maintaining  maximum  air  iircjViti  -i  i 
ten)p».rature  ,)f  appr-ximrit-iv  ►  ^ 
successful  production  run  was  ma,ie  wi 
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This  paper  discusses  the  nonlinear  nodeling  of 
three  types  of  partial  differential  equations  in 
n  variables,  elliptic,  parabolic,  and  hyperbolic. 
The  modeling  functions  are  restricted  to  depend 
only  on  the  (measured;  dependent  variable  and  not 
on  the  coordinates.   For  the  scalar  wave  equa- 
tion (.elliptic;  and  the  diffusion  equation 
^parabolic;  it  is  found  that  the  allowable  model- 
ing functions  must  satisfy  a  particular  n'th 
order  nonlinear  ordinary  differential  equation. 
A  simple  counter-example  shows  that  similar  re- 
strictions do  not  hold  for  the  time-dependent 
wave  equation  »,  hy  pe  rbo  1  i  c  ^  .   The  sets  of  allow- 
able modeling  functions  corresponding  to  the  wave 
and  diffusion  equations  are  shown  to  be  identical 
to  those  obtained  by  modeling  certain  second 
order  linear  ordinary  differential  equations. 
The  problem  of  similitude  restrictions  is  in- 
terpreted as  the  study  of  certain  polynomials 
generated  by  Burraann  series  expansions.   The 
limiting  behavior  of  these  polynomials  is  ob- 
tained in  special  cases.    ^ Author, 
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The  problen  of  finding  perfect,  or  close-packed, 
binary  error-correcting  codes  is  studied.   Only 
a  few  types  of  such  codes  are  known,  and  it  is 
conjectured  that  there  are  no  others.   Necessary 
conditions  for  the  existence  of  such  codes  have 
been  developed  but  they  are  usually  hard  to 
applv.   The  present  note  develops  further 
conditions  which  are  more  concise  and  enable  one 
to  show,  for  example,  that  there  are  no  perfect 
codes  other  than  the  trivial  majority-rule  ones 
lor  correcting  odd  numbers  of  errors  from  5  to 
,  ' .    Author. 
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The  analytic  continuation  of  analytic  solutions 
of  a  fourth  order  linear  elliptic  partial  dif- 
ferential equation  in  two  real  variables  with 
co^istant  coefficients  across  an  analytic  boundary 
IS  considered.   It  is  assumed  that  the  principal 
part  of  the  equation  factors  into  four  distinct 

complex   linear  factors  and  that  a  solution 
u  x,y   IS  defined  and  analytic  in  a  convex 
domain  adjacent  to  an  open  segment  of  the  x-axis 
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The     int.gral    of    the    circular    Gaussian    disri- 
bution     ■^/^    pi    expi-rho    square/2,     ov.        ;i       ircle 
of    radius    R    Kith    ceni.r    at     a    distance    r    fiom    the 
origin    Mill    be    designated    as    p    R.r),       This    in- 
tegral    is    the    probability    that     a    missil.     Mill    hit 
a    circle    of    radius    K    if    it     is    aimed    at     a    point     a 
distance     r    from    the    center    of    th.-    circle     and     if 
it     is    s'bbject     to    a    Gaussian    i  rapac  t -p  robab  i  1  i  t  y 
law    of    unit     standard    deviation.        It     is    also    I  he 
probability     that     a    circular    disk    of    radius    K 
■III    cover    a    point     at     a    disianc-     r    from    ih.     point 
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A  number  of  basic  results  concerning  the  solu- 
tions of  a  large  and  important  class  of  func- 
tional equations  which  arise  in  the  theory  nf  dy- 
namic programming  are  established.   Only  func- 
tions of  points  and  point  transformations  are 
considered  here.   In  a  subsequent  report  we  shall 
treat  more  general  equations  involving  func- 
tionals  and  operators.   Let  p  denote  a  vector 
representing  a  point  in  an  N-d i me n s i ona 1  region 
D,  and  T(p,  q),  for  all  vectors  q  in  some  pre- 
scribed M-dmensional  set  S,  which  may  consist  of 
a  finite  number  of  points,  an  enumerably  infinite 
set,  or  which  may  consist  of  a  finite  number  of 
points,  an  enumerably  infinite  set,  or  which  may 
be  a  continuum,  denote  a  transformed  point  lying 
in  D  for  each  p  in  D.   Let  f(p)  denote  a  scalar 
function  of  p  and  g(p,  q)  and  h(p,  qi  be  two 
scalar  functions  of  p  and  q.   A  representative 
example  of  functional  equations  we  shall  discuss 
IS  f(p'..  '    Sup  (g(p.  q)  +  h(p,  q)f(T(p,  q))  . 
This  is  an  analytic  equivalent  of  the  principle 
of  optimality  for  multi-stage  decision  processes. 
Apart  from  their  interest  in  connection  with 
multi-stage  decision  processes,  these  equations 
possess  the  merit  of  constituting  in  many  ways  a 
natural  extension  of  linear  equations.    (Author) 
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An  expository  account  of  the  theory  of  dynamic 
programming  is  provided.   Two  problems  of  rather 
simple  form  are  considered:   (l)   (Optimal  Allo- 
cation).  Me  are  given  a  resource,  x,  to  divide 
into  two  parts,  y  and  x-y.   From  y  we  obtain  a 
return  of  g(y);  from  x-y  a  return  of  h(x-y). 
In  so  doing,  we  expend  a  certain  amount  of  the 
original  quantity  and  are  left  with  a  new  quan- 
tity, av  +  b!x-y,,  where  "  <  a,  b<  '.   This 
process  is  now  continued.   The  problem  is  to 
allocate  at  each  stage  so  as  to  maximize  the 
total  return  obtained  over  a  finite  or  unbounded 
number  of  stages.   (2)   (Efficient  Gold  Mining). 
We  are  fortunate  enough  to  possess  two  gold 
mines,  Anaconda  and  Bonanza,  the  first  of  which 
contains  an  amount  x  of  gold,  while  the  second 
possesses  an  amount  y.   In  addition,  we  have  a 
rather  delicate  gold-mining  machine  which  has 
the  property  that  if  used  to  mine  gold  in  Ana- 
conda, there  is  a  probability  p  sub  1  that  it 
will  mine  a  fraction  r  sub  '  of  the  gold  there 
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GALACTIC  COSMIC  RADIATION  AND  MANNtD  SPACE 
FLIGHl, 

by  A.  H.  Taraplin  and  H.  K.  Fisher.   Dec  t2, 
2ap.  incl.  illus.  tables,  2"  refs.   Memo.  no. 
RM-^  ..•'-PR 
Contract  AK  ^'^  t^P'^'CC,  ProJ  .  RAND' 

Unclassified  report 

DtSCHIPTORS:   'Space  flight.  Manned,  Radiation 
effects,  Galaxies,  Dosage,  Theory,  Radiation 
injuries.  Physiology,  Mathematical  prediction. 
Particles,  Space  medicine,  Nerves,  Radio- 
biology,  Neurology,  Hazards,  Cosmic  rays. 

A  discussion  of  the  flux  and  composition  of 
primary  cosmic  particles  of  galactic  origin  is 
presented,  together  with  a  discussion  of  the 
processes  through  which  these  particles  may 
transfer  energy  to  biological  specimens.   The 
biological  effects  of  primary  cosmic  particles 
are  estimated  on  the  bases  of  both  dosage  and 
pseudo-target  theory.   The  dosage  was  estimated 
according  to  the  method  of  Tobias  wherein  it  is 
assumed  that  all  particles  that  ent.'r  the  body 
are  stopped  within  the  body  without  undergoing 
nuclear  collision  and  fragmentation.   As  such, 
this  estimate  is  an  upper  limit  for  the  dosage 
and  corresponds  to  C  .  '"     rem'day.   The  pseudo- 
target-theory  approach  was  based  upon  the  consen- 
sus of  radiobologists  that  the  only  significant 
biological  effect  of  primary  cosmic  particles 
will  be  injury  to  the  neurons  of  the  nervous 
system,  since  these  neurons  cannot  be  replaced. 
Ising  assumed  values  of  kill  cross  sections  and 
the  measured  flux  of  primary  cosmic  particles. 
It  was  possible  to  estimate  that  Ihi'  fraction 
of  neurons  that  might  be  killed  as  a  function 
of  exposure  time  is  on  the  order  of  'ti     in  TOO 
d  a  V  s  .     A  11   or' 
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LATt  EFFECTS  OF  FRACTIONATED  X  RADIATION  IN  MICE- 
FAILURE  TO  PREVENT  NON-THYMIC  LYMPHOMAS  BY  THIGH- 
SHIELDING, 

by  L.  J.  Cole  and  P.  C.  Nowell.   t,  Nov  f^,  Itp. 
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»ab  active  for  avirulent  and  virulent  pneumo- 
(occj.   Of  guinea  pig  macrophages,  the  acetic 
acid  extract  of  lyophilized  cells  was  active 
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extract  was  active  for  E.  coli  and  and  avirulent 
b 1  r a  1  n s  of  p n euraoc o c c i .   An t i s t aph y 1 o c o c c a  1 
butbtance  found  in  guinea  pig  and  bovine  spleens 
and  livers  was  differentiated  from  normal 
btaphylococcal  agglutinins.   It  is  only  bacterio- 
static for  actively  growing  cells.   The  role  of 
gamma-glutamylase  in  passive  protection  of  mice 
was  examined  administering  with  hyperimmune 
therapeutic  sera  ahorse;  and  no  protection  was 
demonstrated.   The  attack  point  of  plakin  on  the 
chain  of  respiratory  system  of  B.  megaterium  was 
clarified.   The  electron  transfer  from  flavo- 
proteins  to  the  cytochrome  system  was  blocked. 
Phospholipids  of  cytoplasmic  membrane  were  the 
main  attack  point  of  plakin  and  it  was  the  cause 
of  the  damage  of  the  electron  transferring 
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period  was  prolonged.   No  reunion  was  possible 
if  the  amputated  period  exceeded  Z    hours. 
Hibto  logical  changes  in  muscle  fibers  developed 

hours  after  amputation.   Oxygen  consumption  was 
k.pi  at  nearly  control  level  in  legs  without 
circulation  for  »,  hours.   (.Author; 
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MEDICAL  SCIENCES  -  Division  16 

Monitoring  galvanic  skin  resistance,  especially 
when  used  in  combination  with  electrocardio- 
graphic or  electro encephalographic  recordings, 
IS  discussed.   A  new  approach  is  outlined  that 
eliminates  interference  from  other  raea s u remenl s . 
A  small,  lightweight  laboratory  model  was  built 
that  has  low  power  consumption  and  is  insensitive 
to  vibration  and  acceleration  forces.   The  per- 
formance, staliility,  and  accuracy  of  the  model 
IS  fnuivalent  to  larger,  more  conventional  in- 
struments used  for  the  same  purpose.    .Author, 
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DtSClilPTOliS:   "Vibration,  Test  equipment,  Man, 
Measurement,  Stress  ;  Physiology,. 

Une-rainute  subjective  tolerance  in  man  to 
sinusoidal  vertical  vibration  was  determined  in 
the  silting  position.   In  comparing  the  data  to 
previously  published  information  we  noted  that, 
although  the  new  levels  were  higher,  the  contour 
of  the  curve  remained  unchanged.   The  reasons 
for  this  difference,  as  well  as  specific  sub- 
jective complaints  leading  to  tolerance,  are 
presented  and  discussed.     Author; 
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UFSCHIPTORS:   •Symposia,  • C 1 o s ed -c y c 1 e  ecologi- 
cal systems,  'Space  flight.  Photosynthesis, 
Algae,  Fungi,  Metabolic  products,  Waste  gases. 
Plants,  Nutrition,  Metabolism,  Biology. 

This  report  is  a  compilation  of  papers  presented 
at  the  symposium-workshop  on  Biologistics  for 
Space  Systems  sponsored  by  the  '^'^"'fh  Aerospace 
Medical  Research  Laboratories  in  May  ''•  "''^  Z  . 
The  foundations  concerning  biologistics  for  long- 
term  manned  space  missions  are  established  and 
basic  and  applied  research  phases  in  developing 
a  complete  bioregenerating  system  are  discussed. 
The  state  of  the  art  of  algal  gas  exchange  sys- 
tems was  fully  covered,  followed  by  the  most 
recent  concepts  on  p ho t o s y n t h e t i c  mechanisms 
thai  may  be  applied  to  closed  ecological  sys- 
tems.  The  potential  use  of  higher  plants  in 
bioregenerating  systems,  especially  as  gas 
exchange  mechanisms,  their  broader  use  as  food 
supplements,  and  other  possible  uses  were  pre- 
sented.  The  regeneration,  by  aerobic  and 
anaerobic  means,  of  solid  and  liquid  wastes  with 
many  potential  approaches,  such  as  incineration 
or  storage  as  applied  specifically  to  closed 
bioregenerating  systems,  was  presented.   The 
final  technical  session  included  six  papers  on 
nutritional  support  froa  bioregenerating  sys- 
tems.  The  potential  use  of  selected  algae  and 
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Aildition  of  glucose  to  the  incubation  medium  has 
''  v>d  to  b.-  s.i  effective  in  reversing  the 
langis  In  hepatic  acetate  metabolism  that 
TfCurr'd  with  cold-exposure  or  fasting  or  both, 
'»p-rlraents  to  test  the  effect  of  interaiediates 
'"'f  car  b  oh  y  drat.'  netBbolism  w.'re  made.   The 
'Slition  of  pyruvate  t  .i  the  incubation  Medium 
f•ut^■l)  pronounced  changes  in  the  arn.iunt  of 
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acetate-Cli;  incorporated  into  C1ii02,  fatty  acids 
and  cholesterol  by  metabolizing  liver  slices. 
These  slices  were  prepared  from  control  rats, 
1-day  cold-exposed  rats,  l-day  fasted  rats, 
1-day  cold-exposed  and  1-day  cold-fasted  rats. 
(Author) 
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CONTINUING    STUDIES    ON    THE    METABOLISM    OF    FATTY 

ACIDS    AND    RELATED    SUBSTANCES    IN    ANIMALS    EXPOSED 

TO    COLD, 

by  David  Rapport.   Dec  56,  1 0p .  incl.  tables. 

(Technical  note  no.  AAL-TN-56-25 ) 

^ProJ.  7^52-7;  In  cooperation  with  Tufts  U. 

School  of  Medicine,  Boston,  Mass.,  Contract 

AF  1P(60C)5P3) 

Unclassified  report 

DESCRIPTORS:   'Metabolism,  'Fatty  acids. 
•Exposure,  Liver,  Laboratory  animals,  Buty- 
rates.  Acetates,  Glucose,  Enzymes,  Sucrose. 


AD-2'3:' 


Div. 


'6 


(TISTB  CCH)  OTS  price  $' . 6" 

Arctic  Aeromedical  Lab.,  Fort  Wainwright,  Alaska. 
CONTINUING  STUDIES  ON  THE  METABOLISM  OF  FATTY 
ACIDS  AND  RELATED  SUBSTANCES  IN  ANIMALS  EXPOSED 
TO  COLD, 
by  David  Rapport.   Dec  56,  '"p.  incl.  tables. 
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a  n  1 18  a  1  s  . 
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ACETATE    METABOLIbM, 

by     E.      J.     Masoro,      Arinjr     I.     ^onen,      anl     bir.via     b 
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1^'     refi.     (Technical     note    no.     AA:-rN- 
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School    of    Medicine.    Boston,     M,iss.,    >  untrue  t 
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'Exposure,     Starvation,     Live.-,     '    ii:     "siriteN, 
Teaperature,     Are  tales,     Oxi.ition,     .,i:'r,itor> 
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The    ability     of    hepatic     tiss^f     :  u    ox  \  d  \  /  r     dcetnte 
is     greatly     a:!>''"'e.t     i.v     the     .Hrtu,  nyitrate     content 
and    extent    o  :     .  ^  r  :'>•-.>:.'  ,i  t  e    m  e  t  ^  t  .  i  .  i  s  ti     in     the 
liver     11    des  c  r  I  :  •    '.  -        A     '.  >■  •.  ^  ■.  .  ,- .i     s  •  j.i  >     •.'  '■     the 
relationship    betwen     •-.  ■■ ,   ti  .  t:     carboh>.lrHte     content 
and     acetate     o  X  l  .;  i  '.   .  >   -.      «  i  s      t  "i  e  ,■-  e  l  ,.  r  e      J  n  >t  e  r  - 
taken.         In     the     p  r  e  s  e -i  t      .  n  v  e  s  t  i  g  a  t  i  o  n     t  n  .■     cdrbo- 
hydrate    content     of     '.  fi'-        iver     wis      !rastic,i.:> 
reduced    by     fasting    rati     buin     a'     .       i.      inl         I. 
Acetate    oxidation     is    greatly    .le,.'esse.!    :>     the 
to  we  ring    of     the    hepatic    carbuh.»il:ale     .tie.. 
(Author  J 
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!•'  a  n  a  g  o  s  .         J  ••  <■        -   ,      '    '  p  .      1  n  c  1  .      i  1  1  u  s  .      tallies, 

2Z     ref».      vTernni.di      note     no.      A\L-rN-     •-■ 
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•Fatly     dii.Ji         ;.i.ei.-,l      suLstanies,      Aii-tdtes, 
Cho  1  e,s  t  e  r  M  .  ,     '   X  1   la  t  1  >>  ■!  ,     i  .i  b  o  r  a  t  o  r  v     aniftials. 

Liver     slice,     «-r.      pr'p.ir'd     Irun     .ontrol      rats 
kept     at     .'  ■     (-  .      .in!       ( ■  .  .1     r  .1 1  s     .■  X  p  I)  -.  •■  <1     to       -  .     C  . 

for      ■    ,       ..  ,       "    ,       'in    I  0   1  .   s  .  r  IM-       sill's      were 

incubated     for  "      irs     in     1    i  .   ,,  r  bo  n  a  t  e     buffer 

solution     c  o  n  t  a  1  n  1  :i   I  :i  j  .  s  .>  .1  i  u  n     a  i   e  I  a  t  e-C  1  4 

at     j7.5    C.       The     ai.i.it>     ■- f  t 'i  .■  s  e     s  .  i  .  '■  ^     to 

convert    the    C'..-a.tai'      i  '       .-:itt.     i     iJ     , 

CI  40  2,     and    01  4-cho  ie»  t  e  r  o  ;  was     d.- 1  e  rn  i  n  .■  ,1  . 
(Author) 
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HEPAT  U      1   Ipio.hShs  :  5, 

Dv      E.      J.      Masoro         .1        M.      l-'-.ts      and     b>.via     b. 

Panayub.        Dec     t 'l  ,      ■  f' .      inc..      tai   ,  es,      '.      refs. 

Technical     note    no.     AA.-[N- 
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AF     18(600)583) 
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J  t  T    n  :  r"  ;  1 '  K  -s :         •  M  e  t  a  b  o  .   1  s  T  .      *  h  a  t  t  \      acids. 
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.    a  b  o  r  a  t  o  .•"  >      a  n  i  t  a  .  s  . 

Studies     o!     hepatic         ipo gene  sis     to     rats     that     have 
I   I  V  .•  d      in      t  1  .■     c  0  .  d      s  u  c  r  e  s  s  I'  u  .   ;  y      for      several      months 


-C  0  .  d-  ad  a  p  '  e  d      rats      an 


'  n  t  e  d  . 
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from     t  "^  »'  s  e     r  o  i  d  -  a  d  a  p  t  e  •  -.its  a  .  >  '      ■  ■"  o  w »'  d  d  e  - 

p  .-■  .'  s  s  •■  d      .1  p.ij  jenes.s         lu'      the  su'"  ;sing  linding 

IS      •  1  a  t      this      r  e  d  J  c  t   :  .  i  ri  •.      !"  a  t  I  ^  :  d     s  >  fi  t  h  .■  s  i  .s 

is      not      t  •:  .■      r .'  s  ..      '      o  I      a     r  j  r  t    i  .          '  hepatic  r  a  r  b  o- 


•  \  d  r  a  t  e     m  e  t  a  b  o  .   i  s  rr  .         Two     aspects     of     h  e  ()  a  I  I  C 
j-e'ate     rretabo.ism     were     studied     under     these 
conditions:         oxidation     of     a  c  e  t  a  t  e  -  '  -I    '  ...     to 
C  1  ^O.      and      incorporation     of     a  c  e  t  a  t  e-  '  -<    '  ...     into 
long     ihain     fatt>      aiids.  Author 
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A  .  <  ■  s  a  . 

:.,t    Li  1  H    r    ol-     I'Lol  (iM.Ll)    (  oi  IJ     L.M'O.Sl  HE    0".     Tilt     1". 

,:tko   klm' :  ii  AT  ;  I'N    r.u   analhuhk    oi 'icoi.'i  .s  i.^  ok 
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;,»     ,:  o  h  n     1'        Han  n  on.         .1  u  n  e     ■    "  ,         ■p.      i  n  c  1  .      lllus. 
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Dt.SCR  IPTORS  :        "Ke  t  a  b  o  1  i  b  m  .      'Lxfiosure,      Hats, 
.  1  V  ••  r  ,     ^)  t  .1  r  V  .i  t  1  o  11  ,     Ox  y  g  '■  n     c  o  n  s  u  mp  t  i  o  n  , 
bl  1  nu  1  a  t  I  o  11  ,     I,  1  li  1  I)  s  !■  ,      I   a  0  t  a  t  •■  s  ,     0  I  yc  o  1  y  s  1  s  . 
Ci'  n  t  r  o  1  ;  I-  d     ,1 1  no  s  p  I.  e  r  •■  •>  . 

Liver     s  1  1  1  i'  s     w  ■•  r  '•     p  r 'p  .i  r  e  d     f  ro  n     r  .i  t  s     that     had 
been     r  xpo  s  .d     t  >'     .old  t        l   .         for     i  n  t  i-  r\  a  1  s     of 

2      ..  ,     ■      or  w'  oKs,     and     ,i  s  s  a  y  s     were    made     for 

respiratory     rat''     and     the     rate     of     anaerobic 
.1 1  V  c  o  ;  y  .s  1  -N  .        The     results     of     the     r  '•  s  p  i  r  b  I  1  o  n 
.  rp.   r  1  n>wi  t  s      i  n  d  1  i   a  t  ed     the      first      ..     weeks'      cold 
rxposub''     w  ,1  '     ,1  ■•  s  o  r  1  a  t  e  d    with     inir-asing     y"  ■ 
valu''^.     wher'',is     .xposure     longer     than     .,     weeks     was 
issoi   lated  w  1  t  ii     i;0        values     that     returned 

lowaid     th''     ..introl     valui'.         The     results     indicated 
furti'or     that     the     ox  ait      iiatur-'     of     the     subslanceb 
being     nel.ib.    ;i/''d     in     the     i  o  n  v  eii  t  i  o  n  .i  1     tissue 
s  1 1  I  ••     .■  X  p  o  r  1 '-le  I!  t     w  .1  s     ..  iikiiortii.        The     results     ol 
the     ,1  n  .1  o  r  0  b  1  1       oxp'   rinenls      indicated     the     rate     ol 
inaerobic      glyiolysis      d.■lr.,l^ed     p  r  o  g  r  e  s  -  1  V  e  1  y     a  .s 
the    duration     ol     loid    ■  xpo  sure    wa^     incro'daed. 
Author) 
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.jL  i(  1;  1  P  Li  t  o  .■>  :    "  Ki  t  t  >   acids.   "Carbohydrates, 

•Metabolism,  larboxylic  acids.  Glucose, 

^  t  1  m  u  1  a  t  I 'I  n  ,  Liver.  Hats,  starvation.  Glycogen, 

txposuri'.  La  tie  led  substances.  Radioactive 

isutop.s.  Tracer  studies,  btearic  acids, 

I  a  .  I- r  1  1-  ai  ids,   bodlurn  pa  Imitates,  Oleii   acids, 

Ocianoic  aiids,  Laurates,  oaprii   acids, 

H  u  t  V  r  a  t  e  N  ,  A  c  '■  t  a  I  e  s  ,   L  a  c  I  a  t  e  s  ,   Succinates, 

(' r  u  p  1  o  n  1  i   acids.  Oxidation. 

'■'■■     ■  ffi-ct  of  carbohydrates  on  the  oxidation  of 
idriHUs  fatty  acids  was  studied  in  liver  slices 
'r.jm  normal  and  cold- fasted  rats.   The  resulting 
'Vidini.-  indicates  that,  while  carbohydrate 
'•■Idbolisni  appears  to  be  necessary  for  an 
jptinai  rate  of  fatty  acid  oxidation,  it  ap- 
sar-ntly  is  not  a  function  of  the  'sparking' 
irtion  of  oxalacetate  or  other  Krebs  cycle 
.nti-rmediates.    ^Author; 
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MEDICAL  SCIENCES  -  Division  16 

by  Reinard  Harkema.   June  53,  2bp.  incl.  illus. 
table,  ^    refs.  (Technical  repl.  no.  AAL-TR-48) 
Proj.  22-1 4C1-0005 ;  In  cooperation  with  North 
Carolina  Stale  Coll.,  Raleigh,  N.  C,  Contract 

AF  18(b00)l87) 

Unclassified  report 

DESCRIPTORS:   •Schistosoma,  *Snalls, 
Man.  Disease  carriers.  Skin,  Pathology, 
Diseases,  Birds,  Epidemiology,  Alaska. 

The  survey  of  Alaskan  schistosomes  vblood  flukes) 
of  mi  1 i I  a ry-raedi ca 1  importance  resolved  itself 
into  a  collection  of  snails  which  are  the 
intermediate  hosts  of  the  worms  and  which  re- 
lease infective,  penetrating  cercariae.   A  total 
of  seventy- six  bodies  of  water  was  investigated 
during  the  summer  of  1V52.   Sixteen  were  found 
to  harbor  snails  infected  with  the  itch-producing 
cercariae.   Infested  sites  were  in  the  Fairbanks 
area,  Vukon  flats,  near  the  Tok  and  lower  Alaska 
Highways.   Ten  species  of  snails  were  found  and 
the  two  most  common  species,  Lyranaea  palustris 
L.  staynalis  were  found  to  harbor  f^e  cercariae. 
The  highest  incidence  of  schistosome  cercariae 
was  in  late  July  and  August.   Natural  clinical 
cases  of  schistosome  dermatitis  were  found  and 
the  itch-producing  ability  of  the  located  cer- 
cariae was  demonstrated  in  all  instances.   The 
general  syndrome  of  schistosome  dermatitis  is 
discussed.   A  limited  study  of  the  morphology  of 
the  cercariae  is  presented  and  the  behavior  of 
the  liberated  cercariae  is  discussed.   Additional 
morphological,  ecological,  and  life  history 
studies  are  necessary  before  positive  identifi- 
cation can  be  made.   ^Author; 
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Arctic  Aeromedical  Lab.,  Fort  Wainwright,  Alaska. 

A  SLKVEV  OF  IN VERTLBR ATE  DISEASE  VECTORS  IN 

ALASKA, 

by  John  M.  Geary.   Nov  •::?  ,     3^  p.     incl.  illus. 

tables,  23  refs.  iTechniral  rept.  no.  AAL-TR-5^, 

Research  rept.  no.  l) 

,Proj.  ZZ-',A0^-COCA) 

Unclassified  report 

DESCRIPTORS:   "Insects,  'Disease  carriers, 
•Parasites,  Animals,  Fleas,  Ticks,  Schisto- 
soma, Diseases,  Mammals,  Collecting  methods, 
Alaska. 
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Arctic  Aeromedical  Lab.,  Fort  Wainwright,  Alaska. 
HEAT  LOSS  FROM  THE  RESPIRATORY  TRACT  IN  COLD, 
by  Paul  Webb.   Apr  5',  ^'p.  incl.  illus.  tables, 
•"  refs.  (Technical  rept.  no.  t:";  Rept.  no.  3/ 
Proj.  ':'-'^'^5';  In  cooperation  with  Oklahoma  V . 
School  of  Medicine) 

Inclassified  report 

DESCRIPTORS:   *Ri's  pi  ra  t  i  on  ,  "Heat  transfer, 
Man,  Heat  exchangers.  Body  temperature,  Water 
vapor.  Temperature,  Arctic  regions,  Exposure, 
Hygrometer.  Design,  Thermometers,  Thermocouple, 
Respiratory  system. 

Methods  especially  suited  for  measuring  the 
temperature  and  water  vapor  content  of  expired 
air  have  been  developed.   A  new  instrument  for 
measuring  water  vapor,  the  dielectric  hygrometer. 
IS  described.   Temperature  and  water  vapor  con- 
tent of  expired  air  were  measured  in  standing 
resting  subjects  at  ambient  temperatures  ranging 
from  "  to  -<;CC.   From  these  and  from  previous 
measurements  it  is  found  that  expired  air  leaves 
the  nose  al  temperatures  corresponding  to  the 
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BiOiOgical  Labs.,  F"rederic«,  Hd. 
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L  IQl  ID  MEDIA , 

by  H.  Eder.   Dec  -.,  -.p.    frais,  no.  700/ 

I  n  c  .  a  4  s  1  :'  1  ¥  d  report 

DESCRIPTORS:    •■  i  c  r  o  o  r  ja  n  i  $  a  s  .  •Hirj.,jica 
slaini,  Slaphylococcjs,  ierra'.  ;a.  Har:,.;.» 
sjbtilis,  Closlridijin  botj.injiii,   Mu.ls, 
Bacteria,  Fluorescent  dyes 
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Biological  Labs.,  Frederick,  Uj. 
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■  Jan   j»,  '  i  ^p  .     refs. 

.nclasiifieil  report 

DESCRIPTORS:   •HI  Li  1  1  o  g  r  a  ph  y  .  •Hlajue,   •  f  a  •■  l  e  u - 
rella,  Epidealology,  Therapy.   Inmunologv. 
D 1 s  ea  s  e  I  . 
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The  ph 0 s ph a t i do-pep t i de  fraction  extracted  from 
intestine  has  been  found  to  markedly  increase 
the  intestinal  absorption  of  the  quaternary 
aaaoniua  compounds,  0 x y ph e n 0 n i urn ,  h ex  a  me t h o n i ura , 
secergan,  and  be n z orae t h am i n e .   This  fraction 
>l5o  has  been  found  to  markedly  decrease  the 
neuromuscular  blocking  and  lethal  dose  of 
tubocurarine  without  changing  the  characteristic 
pharmacologic  activity  of  the  latter.   Inlesinal 
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salts  of  2-PAH:   l(-),  Cl(-).  H2P0i(-),  CII3S03 
and  tartrate.   The  rate  of  absorption  of  the 
tartrate  was  found  to  be  slower  initially  than 
that  of  the  other  four  salts.   At  the  end  of 
two  hours  all  the  salts  were  absorbed  to  about 
the  same  degree.   (Author) 
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Foreign  Tech.  t)iv..   Air  l-orce  Systems  lonaand, 
•  r  1  g  h  t  -  P  a  t  t  e  r  s  o  n  Air  Force  11  a  s  e  ,  U  h  i  u  . 
jtHKHAfKA  OIAi.HAU  I' F  jTh.-.l   HAHUENtU  FROM 
:  t  H  P  k.  H  A  T  H  t  A  c  .  -  A  I 

by  0.   IL  I'o  g  o  d  1  n  -  A  1  e  k  s  e  »  e  V  and  h   A   Artanonov. 
6..   'p.   in.l.   lllus.   table,   ^  refs. 
n  ■  .      FTL)-TT-'  --'.'•  fromHetallovedenlya 
ratjutka  Beta..ov,  no.   ■,  pp. 
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Trans,   n 
I   T  >■  r  a  1  c  n 
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Unclassified  report 


btM  Klt'ToK:>:    •'steel,   "Hardening,   "Deformation, 
Cry  St  a.  ligation,   Dynaalis,   Loading,   Stresses, 
Heat  tr'-atment.  Hardness,  Plasticity,   Impact 
lhoc».   t.  lasticiiy.  Tensile  properties.  Phase 
studies,   Heihaniial   properties. 


Investig.itin  Mas  tiade  of  the  dynamic  and  static 
strength   'f  steel  jfter  hardening  froa  the  most 
chara't-'risiic  temperatures  of  the  recrystalli- 
zati-n  A  sut.  CI  to  A  sub  (  '.    Soraalized  steel 
.'ii,.>-ts  ner-'  prepared.   "'o  incisions  were  made, 
in  -rt'-r  t    -C'-ate  djrinj  loading  a  voluaetric 
s  t  r  •■  s  -  •  1  N  t  I  t  '■  .   and  ,i  1  s  >   to  prevent  high  rela- 
tive' -rr  r  in  measuring  th'  mechanical 
p  r  0  p  ■'  r  ',  ;  e  ,  .     A  j  t,  h  u  r 


AO-292  240      Di».   17 
'TISTII'RGR:>  OTS  price  t^.^O 

Hepjtjlli   Aviation  'orp.,   harming  dale,   S.  \  . 

IMPK'VtLi  '(ETftUD's  hi.i<  THh  PfioU'CTMA  i/F  TITAMI'H 

Al.l  t  !  KXTHI  SluN  ^ 

Interim  t  e  -  h  n  i  '  a  1  ••  n  g  i  n  ■■  •■  r  i  n  g  r  >■  p  t  .   no.   .  .  , 
^  f"  p  -    Dec  '  .  , 

bv  Hjrray  !l.   leyin.-.    iJ'-c  •.,  -^-p.   incl.   illus. 

t  a  tj  .  e  s  , 
Contract  AF  33(600)34098,   Proj.   •-   • 
A-sD  TK   '-3^6,  Vol.  22)     Inciassified  report 

Dt.  ^M.IHTOHS:    •Titanium  alloys,   "txtrusion. 
•DrjKinj,   A.-imlnjm  alloys,   'iolybdenum  alloys, 
.anadljm  al.oys.   Dies,   (.lass   textile,, 
.uiiri  cants,  lOmposite  materials.   Aluminum 
C0:ti  pounds.   I'xi.J.'.,   Tungsten  compounds,   tur- 
bid e  s  ,   .  J  ti  o  r  a  I  r  I   f  u  r  n  .i  i-  •■  ■  . 

r  h  •■  ".  t)  s  t   s  1  J  n  1  :'  1  ■  .1  n  t  Conclusion  if  !  ^  e  >  •  w  r  -  a  1  1 
e  X  t  r  u  s  I  1  r.  p  r  o  j  r  .i  n  '..is  li  e  >■  n  the  s  u  c  c  e  s  s  !  u  .  c  ora- 
p  .  ••  t  i  .  n  of  I  h  r  •■  X  t  r  u  s  I  o  n  phase  in  t  '■  r  ra  s  of 
e  X  i  r  J  !  1  n  g      f  i-  ••  •   1  .■  n  g  t  h  s  >  >  f  1/16  Inch  cross 
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Armour  Research  Foundation,  Chicago,   III. 

PI.UT  tVALlATION  OF  VANADIIU  ALLOtS. 

Hi  monthly  rept.  no.  ",  "f'  Sep-'""  Nov  t^, 

by  I'.   K.  Hajdla  and  F.  G.  Hollz.    ',  Dec  tl 

^■p.   incl.   tables     Kept.   no.  li  ..•'-'", 

(Contract  NOw  ^i-.,"t.'1-c 

Inciassified  report 
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CliTiax  Molybdenum  Co.  of  Michigan,  Detroit. 
AKC-(  AST  MOl.UiDEMH-ASD  Tf.  (iST  EN-H  ASE  ALLOYS 

by  M,  Semchyshen,  K.  Q-  "»rr  and  E.  Kalns. 
Nov  ■.,  'hP-  incl.  illus.  tables,  '  refs. 
.Contract  '.o  n  r-239OO0 ,  Proj.  NH    '--:c:' 

Inciassified  report 

DESCK IPTOKS:   •Tungsten  alloys,  •Molybdenum 
alloys,  •Hefrartory  materials,  •Mechanical 
properties.  Castings,  Forging,  Sheets, 
txtrusion.  Melting,  Electron  beams.  Niobium, 
Titanium,  Zirconium  alloys.  Hafnium, 
(aril  ides,  Horon,  Metallic  crystals.  Grains, 
Manufacturing  methods.  Alloys. 


The  progress  of  wo 
strengthening  iiech 
ao  1  ybdenun-base  al 
mum  carbon  content 
mo  1  ybden un-base  al 
h  af  n  i  un,  z  i  rcon  i  un 
def  i  ned.  The  poss 
strengths  and  redu 
of  these  materials 
heat  treat nents  ar 
prepare  wrought  se 
alloys  containing 
Ta  were  only  nargi 
difficulties  encou 
arc-cast  ingots, 
described  wherein 
tion  practices  are 
the  50*  Mo-5C%  W  a 
or  on  various  noly 
received  considers 
difficulty  was  enc 
of  the  alloys  of  t 
standing  elevated- 
rupture  propert  i  es 
the  conpo  s  i  t  i  on  s  t 
to  wrought  stock. 


rk  aimed  at  explaining  the 
anisras  operative  in  several 
loys  is  described.   The  opti- 
s  for  conventionally  processed 
loys  containing  titanium, 
,  and  titanium  -*-  zirconium  are 
ibilities  of  increasing  the 
cing  the  optimum  carbon  content 

through  solution  and  aging 
e  discussed.   Attempts  to 
ctions  of  mo  1 ybdenun-ba se 
nominally  10%  Cb  and.^or  10% 
nally  successful  owing  to 
ntered  in  working  the  vacuun- 
A  series  of  experiments  is 
various  raelting  and  deoxida- 

evaluated  in  connection  with 
lloy.   Alloys  based  on  tungsten 
bdenun-t ungs ten  ratios  have 
ble  attention.   Considerable 
ountered  in  converting  certain 
his  type  to  bar  stock.   Out- 
temperature  tensile  and  stress- 
are  reported  for  a  nunber  of 
hat  were  successfully  converted 
(Author) 


AD-;q2  259      Div.   17 
(TISTM  SJR)  OTS  price  $4.60 

General  Dynamics/Fort  Worth,  Tex. 
MATERIALS.   ALCLAD  2C24  ALUMINUM  ALLOY.  SHORT 
TIME  ELEVATED  TEMPERATURE  MECHANICAL  PROPERTIES. 
DETERMINATION  OF  . 

by  P.  F.  Ghena.  3''  Oct  5'",  4"p.  incl.  illus. 
tables  (Rept.  no.  FCT-t"^? 

(Contracts  AF  33(C?8;2^25r  and  AF  33  ( 65':')  ""248  ^ 

Unclassified  report 

DESCRIPTORS:   •Aluminum  alloys,  •Stresses, 
•Tensile  properties,  Mechanical  properties. 
Heat  . 

Three  tempers  of  C.081  inch  aluoinum  alloy  sheet 
were  tested  in  tension  and  two  tempers  were 
tested  in  conpression  a»  elevated  temperatures 
after  being  heated  rapidly  to  test  temperature. 
The  results  of  this  test  are  presented  as  empiri- 
cal data  on  single  lots  of  material  for  the  pur- 
pose of  establishing  design  allowables  for  rapid 
heating  and  short  time  exposures  to  elevated 
temperatures.   (Author) 


AD-2C)2  260      Div.   '" ,  ':Q- 
(TISTM  TCG)  OTS  price  $.'^5 

Metals  and  Ceramics  Lab.,  Aeronautical  Systems 

Div.,  Wright-Patterson  Air  Force  Base,  Ohio. 

AGING  STUDY  OF  2024  ALUMINUM  BY  DYNAMIC  MODULUS 

TECHNIQUES. 

Final  rept.  for  Apr  61-June  62  on  The  Chemistry 

and  Physics  of  Materials, 

by  G.  W.  king.   Nov  62,  ■'6p.  incl.  illus.  table, 

14  refs. 

(AF  Proj.  736C^ 

(ASD  TDR  62-82Q)        Unclassified  report 

DESCRIPTORS:   •Aluminum  alloys.  Dynamics,  Test 
methods,  Phase  studies.  Stresses,  Elasticity, 
Mechanical  properties,  Molecular  association, 
Non-destructive  testing,  Precipitation, 
Piezoelectric  transducers,  Aging. 

Dynamic  modulus  measurements  are  used  to  study 
precipitation  rates  in  2C24  Al  alloy.   The 
results  are  discussed  in  terms  of  the  effect  of 
structural  changes  on  the  elastic  modulus  as  well 
as  the  kinetics  of  precipitation  at  various 
stages  of  the  age-hardening  process.   Activation 
energies  were  determined  for  aging  in  the  temper- 
ature ranges  from  rooiti   (''''  F)  to  1 3C  F,  and 
3''5  F  to  42^"  F.   A  value  of  20."  kcal'gm  mole  was 
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obtaini»d    for    'h'     lowr    '<"inpi»ri'ur>'     ring-',      inl 
^^    kralga    boI'     for     •hf    higher     '  >'  mp  >■  r  ^  '  j  r  ■■  %  The 

i  a'  n     indica'''     that     modulus     rhinj-'f     ir-    primtri'.y 
influ'"BCfd    by     "hi"     I'rur-ur'     of     'h-     s-i-i-i     ;,  ■-,,..  ^ 
howv>-r,     somf    '•vid'-rirf     if     I'riin     •■n'-rjy     ••ff-'-'s 
sr>-     indicitfd.  Au'hor 


A0-.   ..    270 
TISTB, TCC; 


Ui  ».        17 
OTS     pr  1  rf     t ' 


oO 


ijencral     Dynsnics     Fort     «r)rth.     T'-x 

■  ATtKIAL    -    SAt    ,j--       BUUlKItJ       -    slttL. 

CONTHOL    AND    HECHAMCAL    HKUHhHTILb 

Of 

f  1  n  •  1     r  e  p  t  .  , 

B.     C.     Mhiting.         '    Ni)»  'p. 


tables     ,Repi. 
.Contracts    AK 


t'  KlJI.  t  5  -) 
-     Lit '.  LLUl'Mhs: 


.  J  s 


no 


*n.l     AK         <(A'>7'7i^8) 
ncia>^ififj     rt-port 


DfcSCSIHTOHb:        "Sffl.     M-^cnanicii     p  r  .>  p»- r  i  .  >•  .  . 
Fatigue     .Mechanics     ,     T>-n'>il>'     prop>'rii>->, 
Processing,     Banufacturing    «ethod^,     atrr-,,M,_ 
Alloys,     Heat     treatat-nl 

A     study     was     aaJe     to     inyestigale     thf     r»'lii«hi!:ly 
of    SAE    ..  ^'       Bodified        (or     applications     ;n     tl-- 
-•     -•    <•      ksi     heat     treat     rang>*  Tr■,^^     w  r  •'     m  i  d'- 

to    determine     the    Bechanica!     propertsf-.     of     jn- 
welded    joints,     and     th^     axial     fatigue     prop'-rti>-s 
of    SAE    ..'"       Bodified       stfel     heat     treatfJ    to 
-'"•     -■'■      ksi.        The     tensilf     strength     of     a     jni- 
■  eld    joint     in    SAE    ^'It     .aodified,     iieel     « a  ■, 
deterained.  Author) 


A 0-292  27' 
TISTM/TCG 


OTS    pi 


1 1  .  ftt 


i^eneral     Dynamics    Fort     Korth,     Tex. 
HATEKIAL    -    SPECIAL     ^_^    !■?'      ALIMIMM 
AND    COKrtOSIVE    PKOPEHTIEb 
by    b       V.     Glonoso.        '     Nov 
tables       Kept.     no.     K(;T-'  -  • 
Contract!    Af     '  '     -j.    .      t^-^.. 


Uti.lUN  ;c  AL 
DtTtHHINATIUS    ^l^  . 

'  '  p  .     1  n  c  1  .     1  1  .  J  s  . 


and  AF  33(657)7248) 
nclassified  report 


DESCHIPTOHS:   •Aluninua  alloys.  'Sh^ei,. 
Tensile  properties.   tla>ti:ity.   btress-'s. 
Thickiesi,  Oeforaation.  Corrosive  li|uids. 
Sea  water,  Mechanical  properties,  i,  orrosion 


The  tensile  properties  of    ...-T-"-   A.  alloy 
sheet  aaterial  with  r;adijinj  t'lirkne-.s'--.  n:' 
^i  of  total  thicknesses  on  both  laces  and 
.'-'  ^t  on  one  face  and  '  -  '  .  Zl    of  total  thi  rkn 
on  the  oppoalte  face  were  deleralned  for  t  h  f- 
as  received  condition  and  after  dynanlc  etchi 
to  various  thicknesses.   The  change  In  proper 
ties  due  to  dynaaic  etching  and  salt  spray 
tests  Is  given.    Author 


AD-.  ..:  ^^ 

. r 1 iTM/UDN 
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OTS  price  | 1 . 60 


General  Oynaaics  Fort  Worth,  Tex. 

EFFECT  OF  HEAT  TREATING  VARIABLES  AND  f-ttVATKO 

TEMPERATURES  UN  THE  MECHANlCAl  PRuPERTlf-s  \>^ 

HIGH  OXYGEN  -A1-..V  TITANllM  AL.uy 

Report  on  Material  -  Ti-aniuti  A.  is  -  T,  ■  \        .\ 


High   Oxygen  Content     Effp--   if  H.-a' 

Variables  and  Elevated  T'-nipera'ur-s 

chanical  Properties, 

by  A.  Giuntoli,  P,   Berjs'-l'.   an-l  H 
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TK^T.'s    iih      X  -I-      Al.lMlS 'M     A.lOV     SIIE..T     AT 

E.  K,  ATKIj     TLMPt'iATi  liEb, 

K>'port     on     Mat'-ria.i     -     Aluminum     AI.os     -     \.      .      -T'l 
Elevat'-d     T  •  mp '•  r  a  t  u  r  M     Mo  fianii   a.     f  r  n  p  .•  r  t  i  >■  ■>  . 
by    H       *       !.■■  r  J  s  t  M.u  .  Jul>        -' ,        p,     incl. 

illus,      ta!,  .-•,  r  M  I  .         K.-pi.      no.      MP-- 8-078) 

(Contract     Ah     J3(  t>57)  8920; 
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DESCHIPTURS:         •Alloys.      • A  1  u ™ 1 n u m     alloy,, 
It  M  a  I     :  r  ■■  a  t  m  •■  n  t  ,       '  i  j  h     t  •■  n  p  .■  r  a  t  u  r  •■     r  ••  ,  •■  a  r  i  h  . 
Fxps,,r''.      -"a     «at'-r,      •salt,,      -spravs.     Tfnsile 
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•'.  earings,      t;a^^l'lt^,     Tm,.,i,,      MMchanical 
propMrtiM,. 
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Genera.  'o\  n 
(.  OMH  AH  I  :sIjN  II- 
X.  .  -T-  --sMhK 
Keport  on  Mat 
7^7  3-T'  -strM, 
by    H.     H       -St  I  M 

A  d  d  M  n   1  u  IB     n    .  , 
Contract     Ah 


mil's     I    onvair,      San     Diego,     lalif. 

1  rKfc.s  i-(   i'rtK(i.S  1  liN     Kt.-slbrAN(K     it-     llAHE 
r     ANlj     I'.  i.Ht  ■  -  r-      Silfctl  , 

Mria.s     -     A.uminjai    Ai.i.is     -     X.      .     ~f', 
s    Corrosion    Cracking     Hi-sistance, 
r.        1(3    Dec    58,     2p.     '     tm  f  . 

1    to    rept.    BO.    IIP    58-078) 
.'3(b57)892b) 

UnClassifiM,!   report 


DEy;RIPTUHb:    'A.  ,ys,   •  A  ,  jm  ,  r  uin  a.,   ys, 
•Corrosion,  UMiin.ia.  ,ropMrli'.,_  lensi 
properties,   la.ls,  :^r  ^     water,   bpravs,  tx- 
p  n  s  J  r  e  ,   S  ^  >•  M  •  ,  ,   r  r  I  c  t  a  r  •■    M  m  r  h  ,,  r  i  i  s   ,   I  m  , 
5  !  r  M  1  s  e  1  . 


End  supported, 
1  in.  X  ^  in. 
1 1 ua in  uB  alloy 
ing  fixture,  w 
tensile  yield 
spray  atmosphe 
the  salt  spray 
cracking  was  o 
or  "  ':'-Tt.  all 
rosion  exposur 
.y  at  the  freq 
lae  t  e  r  by  1  /'  1 1 
The  " - "5-Tf  ma 
salt  spray  cor 


centrally  loaded,  O.CtJ  in.  x 
beaas  of  X2C20  and  7075-T6 

sheet,  held  in  an  insulated  claap- 
ere  stressed  to  80$  of  their 
strength  and  exposed  to  salt 
re  for  25 C  hours.   At  the  end  of 

exposure  no  stress  corrosion 
bserved  either  in  the  X2C2C-Tfc 
oy  .   During  the  salt  spray  cor- 
e  the  X2'~2C-Tt  alloy  pitted  severe- 
uency  of  three  to  six  1/8  in.  di- 

in.  deep  pits  per  square  inch, 
lerial  did  not  pit  as  a  result  of 
rosion  exposure.   'Author] 
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General  Dyn am ics/C onvair,  San  Diego,  Calif. 
HYDROGEN  RELIEF  OF  ELECTRO-PLATED  HOT-MORk 
DIE  STEELS. 

Report  on  Materials  -  Finishes  and  Coatings  - 
latts  Nickel  Plate  and  C h r oa i c-S u 1 f u r  ic  Acid 
ChroBiua  Plate  on  H-l"  Hot  Work  Die  Steel 
Hydrogen  Eab r  1 1 1 1 eaen t , 
b)  P.  W.  Hergstedt.    It  Mar  5'^, 
'  ref.     Rept.  no.  MP  58-123) 
Contract  AF  }^l  t  5"?  '  8-^26' 

Unclassified  report 

DEbCKlPTOHSs   •Hydrogen  eab r i t t 1 eaer t ,  •Steel, 
•Nickel  plating,  •ChroBium  plating.  Chronic 
acid.  Sulfuric  acid.  Electroplating. 

Annealed  .</'-,  inch  diaaeter  Vascojet  10C0  (H-11 
hot  Work  Die  Steel/  was  aachined  into  C.02  0  and 
-  .  :•   in.-diaa  oversize  C.505  diaB,  by  2  in.  gage 
length  test  b».rs.   These  bars  were  pre-heated 
for  20  to  30  ainutes  at  K50  F,  austenitiied  for 
■  hour  at  1850,  air  cooled,  teapered  for  2  hr 
it  1  50  F,  air-cooled,  reteapered  at  1050  F  for 
.  hr,  air  cooled  and  then  turned  to  0.505  in.  of 
Ni  in  a  Watts  Ni  plating  bath.   After  plating, 
duplicate  test  speciaens  were  tested  at  rooa 
teaperalure  after  baking  treataents  at  400,  bOO, 
'         and  i^CC  F  for  1  to  12  hr.   Ten  test  bars 
■ere  plated  with  0.005  in.  of  Cr  in  a  chroaic 
sulfuric  acid  chroaiua  plating  bath.   After 
plating,  8  test  bars  were  baked  at  1000  F  for 
periods  in  the  range  of  1  to  4  hr.   Negligible 
change  in  the  ductility  of  the  heal  treated 
Vascojet  10 CO  steel  was  observed  as  a  result  of 
nickel  plating.   In  contrast,  plating  in  a 
ch roBic-s ul f ur ic  acid  Cr  plating  bath  resulted 
in  drastic  reductions  In  the  elongation  (45% 
less   and  reduction  of  area  {12%    loss)  of  the 
•ascojet  1000  steel.   Only  baking  at  1000  F  for 
H  hr  served  to  exieniively  relieve  the  plating 
eabr 1 t t 1 eaent .   Under  these  conditions  92%  of 
the  original  elongation  and  93.5%  of  the  original 
reduction  of  area  «a«  restored.   (Author) 
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General  Dy n aal c s  'Fo r t  Worth,  Tex. 
MONEL  RIVETS  LN  BAIIC  71"8-Tb  SHEET. 
Keport  on  Materials  -  Nickel  Base  Alloys  - 
■onel  Metal  Shear  Strengths, 

by  H,  H.  Slier.    "^  Oct  58,  5p.  incl.  illus. 
tables,  ■  ref.   i,Rept.  no.  MP  58-235; 
(Contracts  AF  33(600)3016'^  and  AF  ,\^  ( (55? }  8'^2b) 

Unclassified  report 

DESCRIPTORS:   •Alloys,  •Nickel  alloys, 
•Rivets,  Wire,  Steel,  Aluainua  alloys.  Shear 
stresses.  Sheets,  Tests,  Mechanical  properties, 

The  s 1 ap 1 e  ultiaate  shear  strength  of  '  '8  inch 
aad  '  '>::  Inch  diaaeter  Monel  Metal  rivet  wire 
■as  deteralned  with  steel  shear  Jigs  and  found 
to  be  'v5,0CG.and  56,^^00  psi  respectively.   In 


METALLURGY  -  Division  17 

addition,  universal  and  100  degree  counter- 
sunk head  rivets  were  driven  in  7178-16  alualnura 
alloy  and  the  ultiaate  and  yield  (0.005  inch 
offset)  strength  of  the  coablnations  were 
determined.   The  rivet  test  specimen  consisted 
of  2  rivets  in  tandem,  spaced  4  rivet  diam- 
eters apart,  maintained  at  2  diameters  edge 
distance,  and  driven  to  head  diameters  1.5  times 
the  rivet  shank  diameters.   The  results  of  the 
riveted  joint  tests  are  presented  in  tabular 
form.   (Author) 


AD-292  313      Div.   17.  25 
(TISTM/TCS)  OTS  price  $2.60 

Watertown  Arsenal  Labs.,  Mass. 
A  STUDY  OF  CYLINDRICAL  IMPACT  SPECIMENS. 
Technical  rept.  on  Perfection  of  Inspection 
Techniques  for  Mechanical  Properties  of  Ordnance 
Materials.   Industrial  Preparedness  Measures, 
by  Norbert  H.  Fahey.   Nov  62,  20p.  incl.  illus. 
9  refs.   (Technical  rept.  no.  WAL  TR  112.5/5) 

Unclassified  report 

DESCRIPTORS:   •Cylindrical  bodies,  •Impact 
shock.  Transition  temperatures.  Energy,  Frac- 
ture (Mechanics).  Sensitivity,  Temperature, 
Hardness,  Stresses.  Fibers,  Steel,  Test  equip- 
ment. Test  methods,  Elasticity. 


The  standard  Charpy  impact  sp 
close  dimensional  tolerances 
t i me-con sual ng  to  machine.  T 
determined  of  using  a  more  ec 
iaen.  Because  of  the  ease  of 
centrically  V- notched  round  s 
and  tests  were  conducted  over 
atures.  For  the  limited  rang 
tigated  the  transition  temper 
with  cylindrical  specimens  ar 
size  and  are  in  close  agreeae 
standard  square  specimens.  W 
difficulty  was  experienced  in 
energy  values  from  variously 
iaens.  correlations  appear  si 
speciaens  through  relationshi 
fracture  appearance.  It  is  a 
size  cylindrical  speclaen;  we 
to  testing  teaperatrr^s  jdthl 
range.  This  investigation  in 
suits  derived  from  concentric 
iapact  speciaens  are  quite  in 
consideration.   (Author) 
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eel  men  with  its 
1  s  expens  i  ve  and 
he  f easibi lity  is 
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peciaens  were  used 

a  range  of  teaper- 
e  of  sizes  inves- 
atures  determined 
e  independent  of 
nt  with  those  of 
hereas  considerable 
attempts  to  relate 
sized  square  spec- 
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ps  of  energy  and 
Iso  shown  that  sub- 
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n  the  transition 
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Foreign  Tech.  Div..  Air  Force  Systeas  Coi 
Mr ight-Patteraon  Air  Force  Base,  Ohio. 
D€PENDENCE  OF  MECHANICAL  PROPERTIES  OF  EUTECTOID 
STEEL  UPON  THE  STRUCTURAL  STATE  OF  PERLITE, 
by  K.  I.  Tuihinikaya  and  L.  I.  Tushinikiy. 
7  Nov  62,  6p.  incl.  lllua.  7  refs.   (Trana.  no. 
FTD-TT-62-1348  froa  Izvestiya  VUZ.  Chernaya 
Metallurgiya.  no.  12,  pp.  130-134.  196l) 

Unclassified  report 

DESCRIPTORS!   "Steel,  •Pearllte.  Austenlte, 
Hicrostructure,  Grains  (Metallurgy),  Heat 
treataent.  Hardness,  Tensile  properties, 
Growth,  Crystallization,  Eutectlcs,  USSR. 
Mechanical  properties. 

Research  Mas  conducted  to  establish  the  depend- 
ence of  aechanlcal  properties  upon  the  structural 
state  of  perlite  of  eutectoid  steel.   Species 
(of  gagarin  type)  to  deteraine  strength  charac- 
teristics and  standard  types  with  Menage  notching 
for  testing  iapact  strength  were  made  from  C 
eutectoidal  U8A  steel.   To  obtain  a  different 
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dlsf'nilon  of  luitpnltic  and  prrllt'-  gnln.  l  h  ■■ 

fpeclfi  were  placrd  in  a  Tuartr  t  j  b  »•  and  annt-a! 

In  vacuua  at  t  rap  e  ra  t  u  ri*  i  abov>-  point  A  s  j  b  r-, 

ntmrly.      <*';..  ^f,  ^'^'   .      y  ^  "        d-jr^^s.     4jt1or) 
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Foreijn  Technology  Uiv..  Air  Forc'  bysl-as 
Coaaand,  Wright-Patlerson  Air  Korce  liai^.  ohi) 
INfLCENCE  Of    MOLD  KALL  TlUCItStbS  UN  THt  /A.ITi 
UK  INGOTS  CAST  FROK  S  !  t  K  EL -l(  ASKD  ALLulS, 
by  S.  A,   lodkovskly,  V   K   Sovllsliiy  ami  otn>-r^ 
■?  Nov  'J,  2.,p.  incl.  illuj.   tables   Trans,  nj. 
FTD-TT-o2-'t.."  froa  Sliion  I  Svoyitra  btali 
Konferentsiya  po  Fiiiko-khiaicheskia  Usnovan 
ProizTodstva  Stall,  'th  Trudy  konferr-ntiii. 
■to  I  k  V  a  ,  pp.  ^"-',    ■  <  ■ 

1  n  '■  ;  i  J  s  1  f  1  f  d  r  >-  p  0  I  t 

DESrRIPTOKS:    "Nlrk^l  illoys,   'listings    •'(-!• 
rfsijtant  alloys,  Thlckn>"45,  U^nsity   M'-ltin;, 
(jasi-s,  Holding,  Kra>-tiir-   ■rchani:',     'Itr*- 
$onii-s,  Son-deitructlv**  t -sting,  fro'-'s^inj, 
■  anufaclunng  aethods,  '  SSK   lasting. 


A  d>*t4lled  investigation  of  the  ;uilitv  uf 
ingoti  cast  froa  a  heat-r-sistint.  high-»;:j. 
alloy  esiabliihed  that  tli>-rr-  aas  virtaa^l;  au 
liquation  of  eleaents  in  the  body  of  thp  ingot 
■nd  that  the  density  of  the  aetal,  Bith  the 


Nl 


eiccption  of  defect  zones,  aas  ".•" 

foraly.   A  large  nuaber  of  internal 

a  a  d  .  t  r  a  n  s  V  r*  r  I  e  cracks  1  o  c  a  t  ■;  d  along 

boundaries  were  discovered  ahen  the 

ture  in  the  axial  lone  of  th-  ingot 

A  study  aas  aade  of  the  causes  for 

ance  of  internal  cracks  in  ingots  cast  froa  t 

Ni  alloy  and  aethods  for  pr'vnting  t  h  >•  s  <•  cracis 

aere  investigated.     Author 
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longitudlna 
the  grain 
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the  app-ar- 
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Foreign  Tech.  Div.,  Air  horce  Sy  stems  Coiiaanl, 
■  right-Patterson  Air  Fjr'-«'  ilas--.  uhio. 
STUDriVU  THE  EFFECT  UF  PKOCEbS  ANNEALIM,  US  THE 
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DESCHIPTOHS:   'Tungsten,  "(jstings.  (rysta. 
structure,  Mechanical  properties,  Ueforaa; ion, 
Microjtructure,  Fracture   MThanics    Lr*s:<l- 
litation,  Uriltle  aaterials,  urains   Metal- 
lurgy   Thickneji.  LbSH,  Meit  tr-ataent. 

The  effect  of  annealing  t  eapc  r  a  t  u  r  f-  on  the  ■'■- 
chanicil  properties,  aicrostructure  ind  str 
of  cast  W  fractures  aas  investigated.   Thf 
sence  of  foraation  of  for>'lgn  phases  on  the 
boundaries  of  grain  of  recrystallized   pruc 
aetal  aas  established.    It  has  been  assume. 1 
brittleness  of  N  and  aetals  analogous  to  it 
recrystalliied  state  is  connected  aiih  the 
phenoaenon  of  i a t ere ry s t a  1 1 i t e  internal  ads 
tlon  of  adaixtures.   i,<tMlRory 
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OESf  f  I  P"^"^'^  :         •Tir  aniua,     •  »l  e  t  »  1  !  i  r     roapounds. 
Synthesis,       Uilrs,      (    h;    >rl'!es,      Ueroapisitlon, 
Melting,      karjja     s»sler«i_      '(igh     frejurnrv. 
Eler'ri-      iis^^rjes.     .ah oratory     equipaent, 
L'  S  s  f  ,     H  r   1 .1  „  '   •  1  ..)  1  . 
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OESCH  1  HT'' ':  S  :    •'lining  >•  n  g  i  n  »■  .•  r  i  n  g  .   •  K  1  »•  ■•  t  r  1  i 
discharj-s,   ''iy.lraulli   fiilds,   lydraulir 
pr'-ss'-s.   'Ivirjj.l'-  pri-ssur'-  puaps,  'rusher 
J  a  J-  •.    '  ^SK 

r  h  •■  •■  .  •■  •  •.  r  o  h  V  d  r  a  J  :  1  1   ••  f  f  ••  r  t  -  a  p  h  »-  n  oae  n  o  n 
orijlnatinj  during  fi'-rtrir  pl»rrlng  of  a   li-juid 
aith  a  high  soM.agf  pulsed  discharge,   having  a 
cirjlar  !ron*.  .jnd  -.hort   life  span   duration 
Transfir'sation  •>  i     ••.••'tri.   energy  into  merhaniral 
IS   r  ••  a  .  I  /.  ■■  !  ■  1  t  h  .  <  t   '.he  aid  n  f  any   special   de- 
vice,  an!  Ki'h   %^r:'i.ientlv  high  efficiency. 
It  appears  r.  :>•■  a  techni.ai  method  of  obtaining 
high  and  u.;rahig*i  hsdraulir  pressures  and  ran 
be  «.•:.   j;ili/e.t  in  various  fields  of  science 
i  n  i     terin.)logy.     Author) 
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DtSiHIPTOKS:    'Titaniutr  alloys,  'Manufacturing 
jr.hods,  Aluminutn  alloys.  Chromium  alloys, 
iolybdenum  alloys.  Vanadium  alloys,  Barium. 
Strontium,  Boron.  Hafnium,  Silver,  Sulfur, 
Tensile  properties,  (.rains.  Metallurgy. 

'he  inhibition  of  beta  grain  growth  in  titanium 
alloys  aas  investigated.   The  principal  means 
. -^  V  e  5  ;  1  ga  t  e  d  was  the  addition  of  minor  amounts  of 
solu;es.   (irain  growth  inhibition  was  expected  to 
:«sul!   from  the  preferential  adsorption  of  the 
idditions  on  the  grain  boundary  and  the  conse- 
;a>-n!  lowering  of  the  grain  boundary  energy. 
Solutes  were  selected  on  two  bases:    \']     experi- 
arntal  indication  of  effectiveness  as  reported 
.n  the  literature,  and  l2)  anticipated  high  de- 
gree of  pol ar 1 labl  1  i t y  .   Solutes  of  high  polar- 
.  lability  were  expected  to  be  relatiyely  more 
•ffertive  in  lowering  the  grain  boundary  energy 
Si-cause  of  the  ease  by  which  their  outer  elec- 
•ronic  field  can  be  distorted.   The  study  in- 
volved three  base  compositions;   unalloyed 
•Itanium.  B-^2  VCA  ( T i - 1 ^ V- 1 1 C r- ^ A  1 )  .  and  Ti- 
^*l-'Mo-'V  alloy.   Additions  selected  for  high 
polar i zabi 1 i t y  were  barium  and  strontium.   Other 
•dditions  evaluated  were  boron,  sulfur,  and 
iilver  plus  hafnium.   The  sulfur  and  boron  addi- 
Mons  produced  particulate  phases  in  the  alloys. 
Only  additions  of  sulfur  or  boron  inhibited  beta 
grain  growth  in  titanium  and  T 1 -8 A  1- 1  Mo- 1 V  alloy. 
However,  in  B-12  VCA  barium  was  only  slightly 
>S5  effective  in  inhibiting  grain  growth  than 
lulfur  or  boron.   Room  temperature  tensile  prop- 
erties gave  no  indications  of  detriment  to  me- 
chanical properties  due  to  any  of  the  additions. 
Strontium  appeared  to  be  beneficial  to  ductility 
through  a  scavenging  action.   (Author/ 


METALLURGY  -  Division  17 

AD-292  79fi      Div.   17,  25 
(TISTM/EJH)  OTS  price  $2.60 

Stanford  II.  .  Calif. 

ELASTIC  PROPERTIES  RESEARCH. 

Progress  rept.  no.  6.  1  Apr-30  Sep  62, 

by  K.  T.  Kamber.  A.  J.  Ardell  and  others. 

3;  Sep  62.  lOp.  Incl.  illus.  12  refs. 

(Contract  AF  33(6l6)67?Q) 

Unclassified  report 

DESCRIPTORS:   •Elasticity,  'Plasticity. 
•Ferronagnelic  materials,  "Metals.  Ferro- 
niagnetlsM.  Copper,  Cobalt,  Nickel.  Crystals. 
Deformation,  Creep,  Theory,  High  temperature 
research.  Mathematical  analysis.  Mechanical 
properties. 

Contents: 

Influence  of  grain  boundary  relaxation  on  the 
elastic  properties  of  polycrystalline 
aggregates 

Modulus  compensated  activation  energy  for  creep 

Elastic  and  plastic  properties  of  pure  poly- 
crystalline copper 

The  effect  of  f er romagne t i sm  on  the  elastic  and 
plastic  properties  of  iron,  cobalt  and  nickel 
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DESCRIPTORS:   "Steel,  Tensile  properties. 
Fracture  (Mechanics).  Alloys,  Cobalt  alloys. 
Nickel  alloys,  Titanium  alloys,  Carbon  alloys, 
Structures.  Molybdenum  alloys,  Heat  treatment. 
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Results  are  obtained  from  smooth  and  notch  ten- 
sile tests  conducted  on  the  18?  Ni  maraging 
steels.   A  significant  difference  in  smooth 
strength  properties  existed  between  two  heats  of 
the  250,000  psi  grade  of  maraging  steel  (7$  Co). 
This  difference  in  strength  could  be  correlated 
to  differences  in  C  and  Ti  content.   Plane  strain 
fracture  toughness  values  determined  by  re- 
sistance measurements  for  one  heat  of  the  7?  Co 
steel  over  test  temperatures  ranging  from  -100 
to  300  F  indicated  that  this  parameter  varied 
from  approximately  150.000  to  130.000  psi-in.  to 
the  1/2  power.   Plane  strain  fracture  toughness 
determined  for  two  heats  of  9$  Co  aaraging 
steel  in  sheet  form  (300,000  psi  grade)  indi- 
cated very  little  variation  as  a  function  of  test 
temperature  in  the  -100  to  3  00  F  range.   Heat 
1  had  a  aean  value  of  116,000  psi-in,  to  the 
1/2  power  with  a  standard  deviation  of  3150 
psi-in.  to  the  1/2  power  while  heat  2  had  a  mean 
value  of  110,000  psl-in.  to  the  1/2  power  with  a 
standard  deviation  of  7130  psi-in.  to  the  1/2 
power.   (Author) 
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Thojgh  defornition  bands  Nay-  ti»->-n  ,tv>->'.  .gi'-l 
for  aany  years  their  orijin  is  lot  y-l  «f-.. 
understood.   The  purpose  of  th*-  prf-sfni  •  u  r  »  •«% 
to  develop  and  apply  technijues  for  ity     .tj.lv  if 
the  relation  betneen  accidental  rjt-n.linjs  jn!  ti-- 
niicleation  of  defornation  bands    Tcc'in.ijf,   ,  f 
producing  and  straining  navy  cry>ia;i  jf  aij.iinja 
and  of  introducing  bending  slres>>-s  «r>,:e  pj...nj 
are  reported.    ,Aaihor 
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The  roo«  teBperature  •i-ld  jo 
',t  cold  Dorked  Ha>te:i,y  R. 
■elded  Joints  »n      '   and 
■  aterial  nas  about   '  I.   '!>  1  i 
and  loss  of  ductility  occurr 
Strength  loises  of  .   I  in  . 
*jC<  in  .  -  ^  -     Inch  thick  !»al"r 
■-..  F.    Severe  eBbrlttlea^n 
heated  at  ''     P.    Kjsion  »e 
i  cold  worked  Haste,;)*  R. 
No.  /■)  were  stronger  ind  lor 
teaperature,  -     K  *nd 
■orked  Hasteiloy  R.'-  to  R.' 
■elded  joints  in       to 
inch  thick  '  ^%    cold  ■orked  H 
■ii-B-od58  requlreaentj  jt  r 
but  .  i  L  to  .  ,  'j  i  inch  t  h  1  c  « 
Hasteiloy  H,^':  did  not.    spo 
'.t  cold  worked  Haste;;  oy  R. 
No.  i-'  exceeded  llil-ll---'  •'  r 
strength  at  -'_.  K,  rooa  lea] 
although  nugget  confijjratloi 
factory.    Author 
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General  Oynaaici  Conyair,  ban  Diego 

BALSCHINGER  EFKECTS. 

Report  on  Material  -  Nic«»;  Base  A;.ov  - 

Hasielloy  8-^35, 

by     A.     Gluntoli,      P,      K.     Berjs'-d',      and     H        C 


Turner, 


Dec 


a  b  .  e 


vConiraet     AF    33(657)8926) 

U  n  r  1  a  s  s  I  f  i  '  d     r  ••  p  o  r  ; 

DESCRIPTORS!        •A;;,vs,     • N i r k e ;     a;;>¥S,      f-ns: 
properties,     Heat      tr-a-ti-nt,     £;i5-i-;'v. 
Deformation,     Mechanira;     proper' ie$. 

Ten     per     cent     cold    worked     Has'e;ioy     R-.-     as 
received     froa    the    producer     iverij-ij  .<     .ow 

in     coapre»fion     yield     strenj'"     •  n  in     ;n     ■-nsi.-- 
yield     strength.        Stre'chinj     -lis     na-erii.     ■    , 
elongation     results     in     a    aos'      $ever>-     Ijwer.ng 
coapression     yield     strength     fo    ...t    be;ow     •ne 
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rere;v-d     'ensi:-     str'-nj'h.        Pos'      s'rerrhing 
hei'      :  T  ■•  i  :  Tr-  n  '      t  '      '  '  f-      for     •      *^ojrs     res'  ores 

ejulll'v        'f       'ensile       -ind      compressive       vie   id 

5'r>"nj''is  Th'-     ai'erii.     displayed     uniform 

elonji'iii     »h>'n     s're;  cl-d     jp     '<)      ■  I     e;,)nga'ion 

*  u  t  1  o  r 


a;j-.t«  n^n 

: ;  bTM   uuN 


D  .  y  17    ♦ 

■ S     pre     $ ' . 60 


'  '■  n  *•  :  i  '.      Jvnami'"s     Tonviir,      San     ^'  '■  ''  y  .      (.alif. 
tKKKI    :     oh      VAHIIJi'S     (ONVKMloNAl      HFAT     THFArHtSTS 
ON     -.THtSS     CUHROblON     R  t,  S  1  .b  T  A '.(   K 

R>-p)rt     on     Materia;     -     btainle.v     bte>>;     -     Arinco     '"- 
•■     f'H, 

by     n        btier,     y        «        Hergstedt,      and     H        I         Turner. 
29     Apr  ■      p         inc;         .l;js        tah;e  Rept.     no. 

89^fc-,C1, 
(Coatract    AF    33(657)8936) 

Inrlss-iifiel     report 

DfcS'  ■<  :  i'Ti'K-.  :         'Stiinl'-s.      s  t  •■  .■  ;  .      -lorrision, 

S  1  ••  ■   '   .  ,      "  ••  1  '      !  r  •   1  t  Te  n  t  ,     M  a  1  J  !'  a  "  t  J  r  .  ".  J     iie  t  h  o  d  s  , 

Harl-'n.nj.   "sprav,,   ~>i;ts,   bea  water,  band- 

t>  '.  i  ^  '    '■  n  j  ,      hrartjr--    Merfian.-s     hailjre   Me- 

CHan.   .     h;as!icitv,   Harlnes.,  (.  neairal  anal  v- 

^  .     M  •■•  ^  h  a  n  .  c  a  ;   p  r '  >  p  e  r  t  ■  e  \  ,   b  t  r  e  s  s  p  . 

The     jlre.,     c.jrrosion     r'-i.tance      if  and 

0  .  0^0     1  n  r  1      t  h  ;  c  «      A  r»  c  I)  '-         PH      s  t  a  i  n  ;  e  s  ^      .  t  f  e  1 

sheet     was     e»a,jat'-l     jnl'-r     a     stre..     of  -'     of     the 

gjarant'-e]  p.,     Ti;niium     yie.d     strength      in 

ti-      yr-,-nr>-      jf     he;.-r.i;      btandard     No         "'A     salt 
>  p  r  a  ¥     a  ;  n  o  s  p  1 .   r  '■  Materia!      conditioned     by     H H - 

1^5  TM-  i  n  i     '(•!-•  leat     treat  nents     and 

Jtra.n-      r'-pre.f-ita';v       if      fatri'ating      steps     were 
e  t  a  ■»     1  •■  1  M  1 1  ••  r  .  a  .      t  r  e  i  i  ,■  l     ti  v     Rt!  -  •  ,      TH-  ' 

an!     ■i.  -i  ~  .  ■         hea!      treatm-'nt.     pos.e,sed     stress     cor- 
r'lin      ...s'-'pl.r.  .      itv      .nverselv     related     to     hard- 
en    '  j     '  ■■  ■«  f"   r  t'   J  T  '  .'.j:.'-     larlen.nj     treatfnents 
r  ■    '.  J     "1     'I--      >rr>'s.        orr'ision     sjscepti^ilitv     but 
r  ••  1  J  c  e  d      .  t  r  f  n  J  '  '^  1     ;j  e  .    ,  «     s  p  e  r  .  f  i  ,. ,)     v  a  ;  u  >•  s  . 
A  J  t  h  0  r  , 


AD-.' 


[j- 


U  I  V  . 

iTb     pr I 


.    26 

$•  .10 


Genera!     Uynaaics    iiinvair,      ban     Ijiej,,        lalif. 

fc^^^|^   ok    •-,.,      ufci.Hthb   ^    KxfusiHtb   .n    the 

Mti  •!  AN  i(.  Al.  PHOPtKTlhb  uh      1' K  k  itNT  lilD  XUKIktD 

HASTELLOr  H.?  <  . 

Report  on  Ma  t  e  r  i  a  . -N  i  i  »  e  .  tg.,.-  A  ;  ; .  v -fl  a  s  t  .■  l  1  o  y 

H235. 

by  A.  Gulntoli,   f  .  W .      Ilerjst'-dt  a  ■;  d  i!   I    Turner. 

22  Sep  58,  ..p.   inci.  »  1  1  ..  ,  .   t  a  :  .  ■■   I,  e  p  t  .  nu. 

8926-003) 

(Contrict  AF  33(657)8926) 

I' n  classified  report 

DESCR  IPTiiRS  :   •  A  1  !  .>  v  s  ,  • '.  i  .  n  e  ;   .;.mvs.  "Heat 
resistant  a.;,»s,   T'-nsile  properties.   Aging, 
>1-"ts.   K;aiti   it<.   iJefuraatl.,n,   Mechanical 
pr  ;p''r;ie,    i.-at   tr^'atment. 

i  o  n  J  1  t  J  d  1  n  a  .   strips  of     i     c  o  i  d  w  o  r  «  e  ,1  Hasteiloy 

R-2J5   aiCk«l   bas-   l.lo.   nere   expos.-d   t)  K 

for  '   ,   "<     'j        ai.  d       hour  periods  in  an 

a.r  '.  J  T  n  ^  '    ■■  .         Af'or  e<[,  o^^re   the   strips  wore  pre- 

p  <  r  ■■  1  and  t  •■  n  ,  i  o  •;  i  ••  ^  t  .■  i  ,,  t   room  temperature. 

The  -neinani   i.   properties   yorsu»  exposure  time 

at        .>■   s  h  1)  «  .■  d  I  h  ^  t  the  m  a  t  ■■  r  i  a  1  underwent 

»  ^  .  -■  ;     djrinj  expo.jre     Ine  aging  peak  was 

r  e  a  1  '^  •■  ,1  ,j  t   ,  o  me  I  1  '«e  prior  to      hours  at        K  . 

lyor  aging  efforts  wre  observed  at  al.  exposure 

t  ".TI •■  1   J  r  ••  a  t  •■  r  than      hours.     Author, 
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p;,^  PM>T  1  t..b     IK     AiM    .b     oK     UtKKAlTdK^     MtTAlS. 
jnn..^  i     topical      rept  .  . 

.,    trvir     I         'tiderwood.         .  ""     Dec     -..     „.p.      Inrl 
1 1 1  u  s         t  .1  ' 


r;  de  r  wo  o  d  . 
[contra,  l     N  o  n  r- 358900) 
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I  n  r  1  8  N  s 1  f 1 e  d     report 


DESCHn'T(  Kb: 
•Rhenium  all 
denum  alloys 
jt  riic  t  u  re  ,  I' 
If  a  I     p  r     p'  r  • 


•  1 1  e.   t  r  1  I  a  I     p  ro  p  '■  r  t  1  e  s  , 
i  <  ,      •  (  h  r  o  ni  1  11  m     .<  1  1  o  y  s  ,     M  o  1  y  h  - 

I  u  r:  J  ^  I  e  n     alloys,      (   r  y  s  t  a  1 
foriiation.     Thin     I' I  1  m  b  ,     Mechan- 


l;  ■■  s  1  s  t  a  n  1 


1  1 


Segr' 


jat  i- 
I.  r  o  u  p 

ds         us 


1       t-o 

\  ]-  \ 
•d     to 


rain     lioundarM's     in     rhenium     alloys 
metal'-     IS     studied.         The     three 
^  t  II  d  s      s  ey  r  eij  a  t  1  o  n     were 


)■ 


hs     trav'-rse 
l-r  d  >     diffraction, 
drnc  •      o  !      rhenium 
ltd    I  »  I  n     1  n  t  e  r  f  a  c  • 


micro- 
a cross     the     miirostructure, 
.ind     autoradiography.        tvi- 
segre gallon     to     grain     boundaries 
o,     IS     'lear.        Twinning     in 
ckromi  urn- r  h  e  n  1  u  m     and     mo  1  y  li  d  e  n  um- r  h  e  n  i  u  ra     alloys 
;i    descrited.         The     appearance     of     deformation 
. .  -  s     in     thin     f  1  1  m  ^     o  1     t  h  e  s  -•     alloys     is     reported. 
;  IS ,     ,■  U-  c  t  r  1  1  a  ;     r  o  s  1  s  t  a  n  c  e     of     the     alloys     in 
,,rious     anneal'd     s  t  a  t  ••  s     and     over     a     range     of 

ratur's     i>     d.sirilied     and     related    to    raechan- 
,  r  o  pe  r  t  I  '■  s  "      re  f  e  r '-ni  e  s     . 


•■tp> 


TlSTM/SJIt;     I  T^     i  r  1.  •      i'  .60 


folorado     school     ..f     Minos,     Colden 

I«PR<'\H  XM,  ^ll'N     i:iblSTAN(K        1      MiinHUKNIM    B^ 

JLli'l   :N''    >>nH     I   Alt     lAIIH     -iN'i     "IHl.H     SKltCTiU 

'f'*    '  -  ^-b  1 

-:  .  '  1  -     r.-p  t  .      no  .     (;,      "      bi  p-  "c  t     t,^.         I 

,  Dec    '  .  ,     1.  p.      incl  .      t  a!   ;  o  s  .      ref 

Contract    NOw    6?-03^  •  -'^ 

I  nc  1  a  ■.  s  I  f  1  o(1     report 


DESCHIPTnitS:        " »! 

alloys.     • n  X  1  d  a  t  1 
Oxyg'-n  .     >  1  \  1  i:  a  ;  1   i 


!  s  I'll  e  r,  ,1  "1     alloys,      *■  II  a  f  n 

T  ,     ;i  1  f  f  a  s  1  o  n  .     Hydrogen 
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A    Study      1^     -ade    of     tho     of 
of    tempo ralure,     partial     p 
illoy     rompos i I  ion     upon     t h 
of    Mo-Hf     alloys     \r     a      .  y  ,!  r 
tilning    very    low    partial     p r e s s u 
Staples    were    lelecliveiv    oxidiz 
lures,    1200   C    and    1  ;•         (  .    at 
lures    of    oxygen,     anr!    at     foir    diff 
coapos  i  t  i  ons     (  1  .  ^"''■ 

percent     U{]  Author, 
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« J  --,,'■-  s  o  ;•  s     ;  r  s  t  .     0  1      lech.,     f  a  n  t^  r  I  d  g  e  . 

.N.  tbl   ;i.AT  :  I'S     'I      li't.     bTKtNl.rilEN  ING     MEIHAMSMS    OK 

DlbPthbliN-blKKMiTHtNtU     Al  Idlb. 

flna.     rept.,  Var  -'■      Way     ■.     or     Meta.iic 

later i ■ I s  , 

tj    Richard 

Nicholas     J 

tables.     33 


J.      Murphy,      \  a '.a  d  a  (  h  a  r  i     b  a  d  a  .J  t' p  a  r  , 
(,  I  a  n  t  .         Nt.  V     '    ,   ,      .  .,p  .      1  n  c  :  .      i  ,   .  us 
re  f  s . 


and 


Contract    AK    33(616)808^.     IToj.     7351) 

;>,ii     |[jf.;     •;::-73^)  Inc.assified     report 

lJtb<    Kli'lnRb:         "Nirke,      ai   loys,      "iJispersion 
h-irderi-g,      T  i  t  a  n  )  u  r'     c  o  :i  p  o  u  n  d  s  ,      H  or  ides.      Car- 
bides,    K  o  »d  e  r     r e 1  a .  s  .     U 1  1  f  u  s  1 o  n  ,      A  .   ;  o\ s  ,     lat- 
tices,    (rssta.      structure,     dxidation      inhit'  iters, 
tulpctics,      lolls.      He -It     treattrent,     (.rains 

Metallurgs      ,      lrterreta..ir     comjiounds.     tlec- 
iror     T,  icroscc[y,      Hardening.  | 

In    ar     oifort      to     produce     d  i  s pe r s  i  o n - s t r e n g t h e n e d 
•  lioys     w;th     hi  .j  her     strength     properties     Ihan     those 
reporle:     for     o^xide    d  i  s  pe  r  s  i  on- s  t  r  e  n  g  t  he  ne  d    sys- 
leas,     t  h  .■    systers     Ni-lili.     and    Ni-TiC    were     se- 
lected.       Ui.ute     tinary      alloys     of     cart. on,     toron 


METALLURGY  -  Division  17 

and  titanium  in  nickel  were  prepared  both  in  bar 
and  powder  form.   Diffusion  couples  between  di- 
lute alloys  of  Ni-C  and  Ni-Ti  as  well  as  between 
Ni-B  and  Ni-Ti  were  examined  in  a  preliminary 
way.   Lack  of  appreciable  diffusion  across  the 
boundary  motivated  the  preparation  of  alloys  by 
means  of  powder  interactions.   Positive  inter- 
actions were  observed  but  measurements  of  inter- 
metallic  particle  size  and  i  n t e r p a r t i c 1 e  spacing 
have  not  yet  been  made.   Ise  of  a  higher  ti- 
tanium alloy  shows  more  extensive  diffusion 
interaction,  suggesting  use  of  less  dilute  al- 
loys.  Transmission  electron  microscopy  is  being 
used  to  observe  strain  fields  associated  with 
dispersed  particles,  comparing  observations  in 
aged  alloys,  oxide  dispersion-strengthened  al- 
loys, and  inieriBet  al  1  ic  dispersion-strengthened 
alloys.    Author, 
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RAND  Corp..  Santa  lionica,  Calif. 

MINIMAL  WEIGHT  DESIGN  FOH  A  liUILT-IN  BEAM. 

bv  Oliver  Gross.   Dec  t2 .     2:p.     incl.  illus. 

^  ref.s.   yUtmo.  no.  RM-j37'-PH; 

^Contract  AF  ^^,t5fi)7CC.  Proj.  RAND) 

Unclassified  report 

UESCH  IPTOliS :   *llearas,  •Mathematical  analysis, 
Flanges,  Thickness.  Design.  Stresses, 
Plasticity. 

The  problem  of  the  design  of  a  horizontal  I-beam 
of  variable  flange  thickness  and  constant  web 
height  is  treated.   The  beam  is  built  in  at  both 
ends  and  is  otherwise  unsupported,  but  is  sub- 
jected to  a  concentrated  vertical  unit  load  that 
moves  slowly  from  one  end  to  the  other.   A  linear 
program  in  function  space  is  obtained,  using  the 
concepts  of  limit  analysis  v'>ased  on  the  signum- 
lype  stress-strain  diagram",  and  the  solution  of 
the  program  is  given,  yielding  the  minimum  weight 
design  as  well  as  the  critical  reactions  at  the 
ends  of  the  beam.   (Author) 


AD-r'-v3  '-^'^  Div.   17.  2b 

TISTM/TCG)  OTS  price  $1 . fcO 

Armour  Research  Foundation,  Chicago,  111. 

HRER-RtlNKORCED  METALS  AND  ALLOYS,  _^ 

Bimonthly  rept.  no.  ^,     -,  Oct-4  Dec  t2  . 

by  N.  M.  Parikh.   /,  Jan  63.  lOp.  incl.  illus. 

tables  (Rept.  no.  ARF-BT^I-i./ 

.Contract  NOw  fc2-G65"-c) 

Unclassified  report 

DESCRIPTORS:   •Composite  materials.  •Rein- 
forcing materials.  •Metals,  •Fibers, 
Aluminum  alloys.  Iron  alloys.  Tungsten 
alloys.  Carbides,  Beryllium  alloys.  Sinter- 
ing, Micros truct ure  .  Powder  metals.  Extru- 
sion. Precipitation.  Grains  v Uela 1 1 u rgy ; , 
Heat  treatment.  Powder  metallurgy,  Alloys, 
Processing,  Wire.  Silver,  Chemical  milling. 
Production. 
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chemical  etching  of 
heir  diameters  from 

Severa 1  ma  t  r  ix 
omizing.   These  were 
;?S  Al  in  a  crucible, 
ts  to  the  melt,  and 
stream  of  metal  of 
dry  compressed  air. 

were  sieved  through 
cted  in  a  1-inch  die. 
mpos  i  tes ,  the  spread 
was  so  great  that  it 

an  average  size, 
t  h  plain  .OS  Al  powde  r 
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Division  18  -  MILITARY  53rTFMrp.<3  Axm  nDTroATinxic 


MAvrrzATinKr  -  rMvision  19 


Division  18  -  MILITARY  SCIENCES  AND  OPERATIONS 


-r.       «es1/,     coapacleU     in     *     1-inch     .li.-     di  \  s  \ 

•  nd     -"xtruded     at     tf^mperatjrHs     O'-Imi,     ■>"     ^     di     ^n 
fxlrjsion     ratio     of    abiul     ^     :'  Ih--     tfnsi;- 

propprlifs     and     elastic    m-jdjljs     ■••r>-    mndsur'-!      in 
a     Hounsfield    Tensoneter.      It     was     a     riiff      .bj-rti 

s  f  •■   if   I  "1  e  i  f 


of  t  h  1  J  serlei  of  expcriiBpnts  i 
composites  could  be  denslfli-.l  by  fxlrusi^n 
t  c  c  1  n  1  J  u  e  s  ,  and  it  appears  t  •>  a  c 
satisfactory.     Author 


this  trchnif^ue  is 
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Defense  ietals  Infornati  ,n  ' 
SELECTED  ACCESSIONS, 
comp.  by  Patricia  B   P; i-- 
, Contract  AF  3  3(6'C),'""^",  Pr 

I  n  c  1  a  5  5 


i'"r,  Columbus 
N  V  62.  63p. 


■""'•5)) 
r- port 


DESCBIPTORS:   'B  i  b  1  i  og  r  i  p  h  y  .  'Allovs,  'll-'^.s 
•Hefractory  Baterials,  •Absirar;ing,  'obi:- 
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fatigue     Tie.-hanism    except      for     a     higher     rate. 
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sample  systems  are  described.   Objective  engi- 
neering design  and  installation  procedures 
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1 1  ec  t  rohydrodynamic  IEIID!  power  generation  is  a 
process  for  converting  dynamic  energy  of  a 
flowing  fluid  directly  into  electrical  power. 
It  differs  from  magnetohydrodynamics  in  that 
onlv  externally  applied  electric  fields  are 
used  to  interact  with  the  fluid.   An  experimental 
EHD  generator  was  built  by  the  Aeronautical 
Research  Laboratory  of  the  Office  of  Aerospace 
Research,  CSAF.   It  used  air  for  the  working 
fluid,  and  partially  ionized  it  through  the  use 
of  multiple  corona  discharge  needles.   The  ob- 
jective of  this  study  was  to  determine  the 
characteristics  and  trends  of  ion  production  and 
flow  in  that  generator.   This  study  showed  that 
EHD  conversion  of  fluid  flow  energy  to  electri- 
cal power  is  possible,  and  that  multiple  needle 
corona  discharge  is  a  practical  method  of 
ionization  for  the  process.   .Author^ 
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Research  is  reported  in  the  radiation  chemistry 
of  petroleum  hydrocarbons  and  the  use  of  nuclear 
radiation  in  the  petroleum- refining  industry  and 
petrochemical  synthesis.   Studies  on  the  radio- 
lysis  of  alkanes  and  the  radiation 
stability  of  aromatic  hydrocarbons 
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borne  preliminary  results  are  presented  utilizing 
optical  i nter f eromet ry  for  plasma  diagnostics. 
A  conicdl-driver  electromagnetic  shock  tube 
generates  the  plasiaa.   I  n  t  e  r  f  e  rog  r  ams  of  strong 
shock  waves  in  hydrogen  illustrate  the  experi- 
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There  were  three  test  vehicles  each  with  a  6V53 
compression  ignition  engine  mated  with  the  TX100 
transmission,  Identified  as  the  M113E2,   Each 
vehicle  operated  in  excess  of  4000  miles  on  a 
combination  of  paved  roads,  secondary  roads, 
cross-country  and  over  established  obstacle 
courses.   A  complete  engineering  performance  test 
was  conducted  on  one  vehicle  prior  to  the  4C00 
miles  of  endurance  and  performance  testing.   Re- 
sults obtained  from  this  testing  were  compared 
with  results  previously  obt a i ned  under  similar 
conditions  in  test  of  the  Ml  1 3  and  M113E1.   The 
test  vehicle,  M113E2,  was  found  to  be  equal  or 
superior  to  the  standard  Mil  3  in  all  areas  tested. 
It  was  only  slightly  inferior  in  performance  to 
the  M'lJEI;  however,  from  the  standpoint  of 
durability,  the  M113E2  is  superior  to  the  M113E1. 
The  maneuverability  of  the  Mn3E2  was  about 
equal  to  that  of  the  M113E1  when  the  pivot  steer 
kit  was  installed  on  the  TXlOO  transmission. 
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A  study  was  conducted  to  determine  the  feasibil 
ty  of  utilizing  an  exploding  bridgewire  (EBM) 
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tion. Manufacturing  methods,  Tests,  Test 
methods.  Cartridge  cases,  Electric  primers, 
Propellents,  Interior  ballistics,  Pressure. 
Velocity,  Errors,  Tables,  Gun  barrels. 
Drafting. 

Forty-five  thousand  T23'Ei,  ball,  30rani  cartridges 
were  fabricated  and  evaluated  in  final  engineer- 
ing tests.   Automatic  firings  were  conducted  in 
the  TS2    and  Mark  IV  weapons  in  which  primer  and 
case  casualties  were  experienced.   The  cartridge 
produced  high  pressures  under  cold  temperature 
firing  conditions,  but  gave  barrel  life  and 
projectile  accuracy  results  within  satisfactory 
limits.   ^Author) 
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MIZZLE    BLAST    MEASl'liEMENTS    OS    HOWITZER,     TC3MM, 

XM- .     E- , 
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Inclassified  report 

DESCRIPTORS:   •Howitzers.  "Gun  flash,  "Blast. 
Gun  barrel  attachments.  Pressure,  Artillery 
fire.  Tests,  Test  methods.  Ear  protectors, 
Person-i  1,  Instrumentation,  Towed  bodies, 
lables.  Photographs,  Measurement. 

Measurements  of  muzzle-blast  in  the  crew  area  of 
the  •   ram  Howitzer,  XM1G3,  without  a  nuzzle  brake 
and  with  rauz'/le  brakes  WTV-F8241  (High  Efficien- 
pv  .  '  K   Medium  Efficiency;,  and  WTV-D825'^  (Low 
tfficiency),  were  made  to  determine  the  peak 
overpressures  produced.   The  overpressures  pro- 
duced by  the  four  different  brake  conditions 
were  one  of  the  rao.st  important  factors  determin- 
ing which  brake  would  be  used  on  the  XM1C2  How- 
itzer.  The  howitzer  was'  fired  at  elevations  of 
.  ,  .,  ,  and  0^    -  t>8  degrees.    It  is  recommended 
that  the  'VK  .Uediura  Efficiencyj  Brake  is  the 
maximum  efficiency  brake  to  be  considered  for 
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The    upward    Bigration    of    pulsating    explosion 
bubbles    under    the     influence    of    buoyancy     [gravity) 
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b 

cannot  be  studied  on  a  aode!  sr,;..  in  free 
water,  but  only  in  test  tanks    If  a  stationary 
test  tank  is  employed  the  air  pressure  above 
the  water  surface  aust  be  reduced  to  assure 
sintlitude.   Another  alternative,  naaely  a  tank 
which  IS  subjected  to  a  suitably  selected 
acceleration  during  the  explosion  's'  :x  ■: :  s - 
cussed.   The  case  considered  is 
acceleration  is  produced  by  a  c  ••  n  •  r;  f  j^ 
Coriolis  accelerations  distort  ih.  m^jii 
the  nigrating  bubble  in  two  ways 
'upward'  [i.e.     toward  the  wat 

of  the  bubble  is  deflected  to  th-  sii-.   The 
sideward  aotion  can  be  observed  experimentally. 
In  the  second  place,  the  rotation  affects  the 
"'.■■'le  of  the  'upward'  motion  and  introduces 
i   .    -natic  error  which  cannot  be  detected  by 
experimental  methods.   The  bubble  migration  in  a 
rotating  system  is  treated  using  the  simplifying 
assumption  that  the  bubble  retains  its  sph-r.   i! 
shape.   The  'upward'  as  xeii   - 
tion  is  calculated  for  ■>■•■  : 
cycle  of  the  oulsation.    r 

the  'upward   -  iition  was  about  ".%,    which  is 
probably  lesi  :  r..in    the  experimental  arrurarv  of 
such  studies.   '*  ""   ^ 
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This     test      «as      iriiti.it'-d     ti      di't'^rmine     if     the 
hea  t  •   r     :    1  a  ii  k  ••  !     w  t;  i  i   ti      i   ■      i  •;  ■-  t  a  i  1  •'  '1     .^  n     the     'J!',-  1 
Rock,  t     Mi.ti-r     .(iuld     (w     uwd     to     heat      Ih.'     MH-' 
Bock.'     Motor     throuijhoiit      th.'     nint.'r     months     with- 
out    d  ■  •  r  i  n  .■ .!  t  a  1     .■  f  f  i- 1-  t  s     t  , '     t  h  •      h  e  a  t  .■  r     blanket 
t  le»e  ■  '  ^  .         r  t'  .■     ^  e  r  V  1  r  .■  ,1 :  1  i  1  t  y     of     l  h  .•     h  .■  a  t  e  r 
61  an  k  .■  t     was     d  e  t  .■  r  m  i  n  e  d     li  y      s  u  l>  j  e  r  t  1  n  g     two     heater 
blaoK'-ts     tu  ^olt^,     two     h.'at'T     t^  1  a  n  k  e  t  s     to     bO 

vnlt-     ,(  n  d     tw.'     t:.',iti-r     \\.\nhi-'.^     to     '  volts.         All 

■  •■  1  ■  ■   r     !    ;  .1  n  K  e  t  s     .'  p  •■  r  .)  I  .■  d     satisfactorily      for 
J  •  • .  i.     rao  n  t  '1  s     w  1  t  "  J  ,j  t      f  J  1  1  u  r  .■  .         It      is     r  e  c  o  mm .-  n  d  .■  d 
that     all     las.'s     on     i,  hi.ti     t.n[ieratures     drop     In-low 
lero    deyr..'     F  a  ti  r  •■  n  I,  .■  i  t     be     .'juippi'd     with     a 
unable     p'.»  'r     sii.,  r'  ••      ind     ad'-quati'     o  o  n  n  e  r  l  o  r  s 
for    supplsinj     t  >^  •■     r.-;,.ir''d     \  o  1  t  ,i  ,j  .•     tn     t  h  .■     'Jll'-' 
Neater    blankets.  Author 
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Propagation  of  ELF  waves  in  the  ea r t h- i o no s pher e 
cavity  is  considered  for  an  i nhomoge neou s , 
anisotropic  ionospheric  medium.   The  ionosphere 
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conductivity  which  is  based  on  recent  theoretical 
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luminescence.     Theory,     Diffusion,     Coagulation. 
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HlGH-l'UWLK  GAb-D  lb(  IIAIiGE  LAMP, 

bjf  I   b.  Uarshak,  V.  1.  Vasil'yev  and  others. 
15  N'v  '-.  ^p.     Trans,  no.  KTD-TT-'.  ^-^^^  from 
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L  11  classified  report 

DESCIi  1  PTUliS  ;   "Gas  discharges,  'Xenon  lamps, 
•Elt-.tric  discharg.-s,  *Plasraa  physics, 
Lumines.-ent  materials.   Insulating  materials, 
Cupper,   bte.l,  (apacitors.  ■ 

t'.",  ijn  jas-dis.'harge  lamps,  designed  in  accordance 
•  :th  tft  I-  principles  developed  by  the  authors  of 
;  e  invention,  are  capable  of  prolonged  and  de- 
pen  da  lit-  operation,  ever  when  connected  directly 
into  the  circuit  without  Current-limiting 
-•VI  IIS.   These  laiaps  make  it  possible  to  econo- 
Bize  metais  and  improve  the  quality  of  the  il- 
.uQii,  dtiun.   (experiments  on  the  performance  of 
x-n-n  lamps  have  given  positive  results.   Author 
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DKSCR IPTORS:   'Heat  transfer.  Gas  flow,  Trani- 
port  properties,  ISSR,  Translations,  Sodium, 
'alorim.ters,  Measurement,  Mathematical  analy- 
sis, (upper  tubing. 

■  f-  r.valt<i  of  tests  on  heat  transfer  of  compact 
-^•■Ck-r  board  bundle. s  with  constricted  cross  sec- 
■ins  ar.   given.    It  is  shown  that  these  bundles 
^i"'  iftaract.-rlz  ed  by  considerably  higher  heat- 
'ransf-r  co.fficients  than  thi-  bundles  Ordinarily 
'-■•■d    1  ft  ,   .  xpe  r  1  m.-n  t  a  1  data  are  generalized,  and 
^•-cjlati.in  formul  's  are  proposed  for  determining 
th.  ft.at-Transfer  c   -ffirients  in  ordinary  and 
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constricted  checkerboard  bundles  subjected  to 
transverse  gas  flows.   Also  presented  are  the  re- 
sults of  an  experlnental  invest  igal ion  of  heal 
transfer  to  BOlten  sodiua  during  floM  in  a  circu- 
lar tube  in  the  range  of  Pe  numbers  18-400  and  Re 
numbers  2/,00-6400.   (Author) 
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CALCULATION  AND  CONSTRUCTION  OF  AN  ACCELERATING 
SYSTEM  FOR  A  LINEAR  ACCELERATOR  WITH  INTENSIVE 
FOCUSING, 

by  L.  I.  Bolotln,  V.  0.  Suprunenko  and  others. 
6  Nov  62.  7p.  incl.  illus.  table,  3  refs.  (Trans, 
no.  FTD-TT-62-1329  from  Ukrayins'kyy  Fizychnyy 
Zhurnal,  7:2,  pp.  132-136.  1962) 

Unclassified  report 

DESCRIPTORS:   "Acce 1 er omet er s ,  *Llnear  systems. 
Focusing,  Translations,  Electric  fields,  Beams. 

A  sen i emp 1 r 1 ca 1  method  of  calculating  an  acceler- 
ating system  of  a  linear  accelerator  is  de- 
scribed.  Il  was  shown,  that  in  final  analysis 
this  problem  is  reduced  to  studying  the  distri- 
bution of  the  movable  electric  field  in  the  gaps 
along  the  axis  of  the  system  and  designations  of 
coefficients,  which  characterize  the  effective- 
ness of  accelerating  gaps  in  case  of  open  symmet- 
rical screen  tubes  and  to  compare  the  theoretical 
calculations  with  experimental  data,  obtained  by 
electrolytic  bath  methods.   (Author) 
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Foreign  Tech.  Div..  Air  Force  Systems  Command. 

Wright-Patterson  Air  Farce  Base.  Ohio. 

EFFECT  OF  INFRARED  LIGHT  ON  THE  LUMINESCENCE  OF 

PURE  ANTTlTlXED  SILVER  HALIDE  PHOSPHORI, 

by  V.  M.  Bilous  and  S.  I.  Golub.  25  Oct  62.  5p. 

incl.  illus.  table,  5  refs.  (Trans. 

62-1267  from  Ukrayins'kyy  Fizychnyy 

pp.  738-7^1,  1Q6l) 

Unclassified 
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DESCRIPTORS:   "Silver  compounds,  •Halides, 
•Phosphors.  "Luminescence,  Infrared  radiation. 
Fluorescence,  Chlorides,  Bromides,  USSR. 

The  effect  of  infrared  (IR)  light  on  the  lumines- 
cence of  pure  and  mixed  silver  halide  phosphor 
IS  discussed.   The  luminescence  was  investigated 
at  a  temperature  of  diluted  nitrogen.   The  light 
spectrum  was  measured  photographically,  and  the 
effect  of  infrared  light  at  various  illumination 
intensities  is  described.   ^Author) 
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Pennsylvania  State  U. 
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lonosphere  Research  Lab. 

University  Park. 

NON-LINEAR  PLASMA  WAVES  IN  A 

GENEOUS.  COLD  IONIZED  MEDIUM, 

by  0.  E.  H.  Rydbeck.   15  Dec  62.  28p.  incl. 

illus.  2  refs.  (Scientific  repi.  no.  175) 

vContract  AF  19(60^)8012.  Proj .  86C5) 

vAFCRL  62-1093)         Unclassified  report 

DESCRIPTORS:   "Plasma  physics.  "Plasma  oscilla- 
tions. Ionization.  Resonance,  Ions.  Electrons. 
Space  charges.  Nonlinear  systems.  Mathe- 
matical analysis. 

The  research  deals  with  the  properties  of  non- 
linear travelling  and  standing  plasma  waves  in 
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LINEAR  DIELECTRICS, 
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\Technical  note  no.  2;  rept.  no.  S-/>79) 

'Contract  AF  30(602)2678) 

vRADC  TDR  62-5/i8)       Unclassified  report 

DESCRIPTORS:   •Dielectrics,  •Strontium  com- 
pounds. •Titanates.  •Ferroelectric  aaterials, 
•Single  crystals.  Diffusion,  Oxygen.  Test 
equipment.  Electrical  conductance.  Voltage, 
Resistance,  Pulse  generators,  Electric  fields, 
Dielectric  properties.  Gases,  Pressure,  Cir- 
cuits. Silver  electrodes.  Failure  (Mechanics). 
Conductivity.  Electrical  properties. 
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e lect rost ri cti ve  constant  and  the  elastic 
tant  have  been  measured  in  the  paraelectric 
on  for  SrTi03  over  the  temperature  range  from 
o  30C  Is.  which  includes  both  above  and  below 
'10  K  phase  transition.   Conductivity  at 

fields  has  been  measured  under  dc  conditions 
proved  to  be  severely  nonohmic.   Apparatus 
measurements  of  breakdown  voltages  under 
e  or  dc  conditions  is  described  and  prelimi- 

oeasureaents  of  breakdown  voltages  are  re- 
ed.  Studies  of  oxygen  diffusion  in  annealed 
unannealed  single  crystal  SrTi03  have  been 
ted.    ^ Author) 
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THE  ENERGY  BAND  STRUCTURE  OF  POLYNUCLEOTIDES 

IN  THE  HUECKEL  APPBOXIHATION , 
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(aRL  62-/,8C)  Unclassified  report 

DESCRIPTORSi  •Nucleotides,  •Nucleic 
acids.  Energy,  Polynomials,  Adenine, 
Guanine.  Theory,  Mathematical  analysis. 

Taking  as  model  systeas  the  polynucleotides 
poly  A,  poly  T,  poly  G,  poly  C  and  poly  U  in 
a  stereo  arrangement  according  to  the  Katson- 
Crick  model  of  DNA,  the  energy  bands  of  these 
were  calculated  in  the  Hueckel 
Simple  polynomial  expressions 
the  energy  values  as  functions 
the  aid  of  these  the  limits  of 
all  the  occurring  energy  bands  were  determined 
Some  features  of  the  obtained  band  structures 
are  discussed.   (Author) 


macromolecules 
approximation, 
we  re  found  for 
cos  k  and  with 


of 


AD-2Q3  280 
TISTM  ODN) 


Di  V.   '' 
OTS  price 


5 

$1 


bO 


Colorado  School  of  Mines.  Golden. 

COUPLING  PERTAINING  TO  A  STEEL  SPHERE  IMPACTING 
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table. 
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Unclassified  report 

DESCRIPTORS:   "Metals,  •Polymers,  Couplings. 
Rods,  Steel,  Spheres,  Acrylic  resins,  Strain 
gages.  Stresses,  Aluminum,  Brass,  Copper, 
Acoustic  impedance.  Impact  shock. 

A  method  of  measuring  coupling  between  an  energy 
source  and  a  material  has  been  developed,  and 
some  preliminary  lasts  have  been  performed. 
Elastic  waves  were  introduced  into  metal  nnd 
Plexiglas  rods  by  impacting  one  end  of  each  kind 
of  rod  with  a  steel  sphere.   The  strain  pnlset 
produced  in  the  rods  were  sensed  by  resistance 
strain  gages  cemented  to  the  sides  of  the  rods 
and  recorded  on  an  oscilloscope.   The  respective 
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3C  Get  '..  4  p.   inrl.   illus.    'Trans,  no.  FTD-TT- 

62-1293  from  Patent  i  ^ "  ..  '  -  .  Application  No. 

666020/29/-^,  •..  ^'-h.  '' "  ,  PP  ■  '"'. 

I'nrlassified  report 


Nov  ^  ^f-' 


OI-siHIPTllKS:    'forging,  'Fx  plosive  forming, 
•explosions,  ManufHCturing  aethods.  Production, 
Test  methods,  sheets, 
t.ism  rubber.  Plastics 


Metals,  Alloys,  I'SSR 


ICC 

lu  1 


ot  h 

'  0 


I  o  S  1  V 

0  r  '1  I  n 

re  t  h 

t  he 

e  r  5 

the  5 

m  p  -  o  u 

n   t  0 

c  ed  a 

a  hoi 

0  u  s  m 


e     forijiiQ  "f  Items  from  metal,  done 
q  to  "the  proposed  method,  does  not  re- 
e  use  of  matrices.   Between  the  charge 
tlank,  s  layer  composed  of  a  porous  aate- 
am-rubber,  plastic,  sponge  rubber  and 
15  placed  in  a  hollow  chsaber,  according 
hape,  corresponding  to  the  shape  of  the 
t,  and  conversely,  according  to  the  rela- 
the  charge;  the  sides  of  the  blank  are 
crording  to  the  shape  of  the  staap-out 
low  chaaber  or  a  body  coaposed  of  a 
laterial.     Author; 


j[i_.  J-?  099      U  IV  .    •  ^-  .  1  ■' 
TISTM,  UDN;  UTS  price  $1.10 

,,fneral  U  y  n  aa  i  c  s/C  0  n  v  a  i  r  ,  San  Diego,  Calif. 

ilRFNGTH  AND  DRIVING  C H AK AC  TEN  1  ST ICS  UF  COLD 

HLADtD  KIVtTS. 

jtport  on  Material-Titanium  A  1  1  o  y-T  i- 1  .•  V-  ^  U  r- 

•  *  1  ■ 

.,  H   Stier,  P.  W.  Bergstedt.  and  H.  C.  Turner. 

Nov  '».  'p.   incl.   Illus.  tables  iHept.  no. 

/.ntracl  AF  33(657)8926)  I 

I'nr  1  a  s  s  i  f  led  repof  I 

OLSCHIPTOKS:    •Rivets   'Tltaniua  alloys. 
•Klveted  Joints.  Alloys.   Vanadium  alloys, 
(hroalua  alloys,  Aluainura  alloys,  Steel, 
ifiear  stresses.  Meat  treatment.  Stresses. 
Deforaation,  Mechanical  properties.  Tensile 
properties,  (orrosinn. 


Tire 
« I  a  d 
rive 
1  t  r  •■ 

:  s  1 
s  t  r  e 

1  -    '.      : 

r  1  y  e 
ir  a  1 
lead 
'.  •■  1  s 
;  r  1 V 


e-slxteenths  inch  diameter  cold  headed  flat- 

T  1_-|  ,V_1  1Cr-:iAl   B-12C-VCA)  tllaniua  alloy 
ts  wire  fastened  into  i.'^i^3     Inch  thick  ^13? 
1  strips  heat  treated  to  ia:,:CC  to  200,000 
ultimate  tensile  strength.   llltiaate  shear 
ngths  of  IC^..--^   to  K  C  ,  C  C.  .:  psi  were  d  e- 
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sieve  removed  C02  from  air  containing  1  volume 
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moved from  the  air.   nt  a  flow  rate  of  500 
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fore C02  was  detectable  in  the  column  effluent. 
I'nder  identical  operating  conditions,  a  IOC-gram 
bed  containing  an  Ag20  preparation  picked  up 
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air  is  necessary  for  efficient  utilization  of  the 
Ag.j0.   Both  the  5A  molecular  sieve  and  the  Ag20 
preparation  are  rengener able ,  but  regeneration  of 
the  Ag20  occurs  at  a  lower  temperature.   (Author) 
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AN  ANALYTICAL  STUDY  OF  THE  PERT  ASSUMPTIONS, 
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This  memorandum  is  part  of  a  continuing  research 
effort  on  network  planning  techniques  for  use  in 
systems  and  project  management.   The  PERT  (Pro- 
gram Evaluation  and  Review  Technique)  system  and 
Its  chief  mathematical  assumptions  are  analyzed. 
This  memorandum  presents  the  results  of  an  at- 
tempt to  evaluate  the  magnitude  of  the  errors 
inherent  in  these  assumptions.   Work  is  continu- 
ing on  other  applications  of  network  planning, 
extensions  into  resource  (cost)  management,  and 
procedures  for  integrating  their  product  with 
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n--«     lest      Is     applied     fur     ranotipii'.       il      failure 
rate     to     soae    observed     li:>-     t.-.i      :i'i     •        ^rifj 
that     the     life    d  i  s  t  r  :  ;  ^  t  i     n     d     .■  ,     •■  «  -  I  •   1  t     t  "I  •■ 
decreasing     failure     rat!?     expected    unji-r     the- 
c  i  rcuBstancei.       (Aatllor) 
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Y   ir--.   in     T  ■■     1        c     V  Air     Force     -iv.t.'Bs 

l^-.g''•-t'1't•'^•^     A.r     Force     liaNe,     uiii 
rFUHFMAr     KK     f.t...)      AN. I       .HAj1KST-s      IN     K  i.  til  h  NT  .N 

ut    wLcDtj   DiaK    ntt    r   nr.st.    mutuk    i  n.jfh    ^tahtim.. 

CONDITIONS. 

by  V    I    Fe  d  o  r  o  V  ,   M    C    M  .  n  >  a  v  i  •■  n  »  i   and 

S    ->    '^J^^^)v        Niy-   ,-'p    inc.    illut. 

taoies,   1   ref.     Trans    ni    FTD-rT-'   -•'-' 

froa  Dopovldl.   AaiV'-Biva  Naj»    travinstuyi   RSK. 

BO  .  1  ,  pp .  1  ,0  -  '  j  ■  •' ,  :  •■ 

Un  c  1  a  s  s  1  f  .  >■  d  r  e  p  1  r  t 

J  t  M   K  1  f  T  1  >«  1  :         •  S  .J  t  o  r     !i  i  a  1  >•  s  ,      '  H  ^  »  i  •.  ,      'Turbines, 
•■elds,      Kelded     jointt,       ''it     lran>;''r.      T-rnpi-ra- 
ture,     Co«ducti»ity,     liSbM,     "siariiaj, 

Th'*rTiil»Ti(n      r$. 

In(e,i       J^'lln^     of     t-'sp^'ralir--     d.slr.ljl;nn      in     a 

!  .   >  »      '   .  .  •■      «  •■     d  •'  d     r    1  •    i  r      J  n  1  ••  r      s  t  i  r  '   i  n  g     r   i  n  1  i  t  i  o  ■  1 

■  •■r>-     carr     '1     ojt       >  n     nvlrTint'-'jrators  The 

1  "      la         in!     :>   I  J  n   ;  I  '  Y      c  o  n  d  .  ;  i  o  n  s     of     n  ••  a  l      >■  »  r  h  a  ng  e  , 

a  •      « "1     '   it     '  h  -      investigation-     have     b  -■  .■  n     carried 

'•  ^  :  ,  irr',;'inl»-d     !i     turd.nf      starting     rondilioni. 

"  I  r  a  c  •  .■  r   .   s  •   .  r      .  n      t  h  '■      r  o  n  s  t  r  u  c  t   i  o  n     of     ■     disk 
'■>;•■     ■      '      r      .s     t""      sharp     change      in     rtor     profile 
a  '      •  «  .■      I     p  ■■     » h  -•  r  •■      t  h  •■      lists     are     Jointed     with 
th'-     c»..n!.r,      •".n      irlinarily      legds     to     irregu- 
larity     1-1     n-'iting     thf-se     elcnents  The     teapera- 
tur"      f  .  '■  .    i     «a,      'in-n      as      !1'-      zon'-     where      the     disk 
IS     Jointed     »ilh     thf     ho,.  OK     cylinder,     where 
considerable     t.'iip.'ratjri      gridi'-nts     and     siresi 
concenlrtlions      lo     originate              Ajinor 

AO-292    210  Div.        :~.     30 
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THtKMAl      bTKtbbhb     C f     TlHUlNt     OlSCb. 
t»     N.     A.     Minyaylenko.         I't.;,      B-p.      incl.      illus. 
;  al.es,     ■        refs.        Irans.     no.     FTU-TT-r.,-"''      from 
Iz.idtel'stso     Akademii     Sguk     Ikrainskoy     bSK.     Kiev, 

t  y'  •       '  ~      '  •       '    '  ' 

I  "Classified  report 

DtV  H  IPTdNS  :    "(.as  turbine  d  i  s  k  .s  ,   "Th.-riDal 
stri!.S'-s,   Test  methods,  I  e  mp  .- r  a  I  u  r  e  ,  Mathe- 
■alical   analysis,  Determination. 


>  .  11 ,   I   1  f  1  e  d     lie  t  h  u  d      is 
•  err  ,  >•  r  a  t  u  r  f      fields 
r  ri  :  1  d  .  I  > 
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given     for     calculating 
and     the     thermal     stresses 
c  o  0  1  r  d     t  u  r  t'  1  n  e     discs.        The     method 
results     of     investigations     and 


stjil.es     rimilurtcd     by     the     author      in     the    Heal 
tn.;iiir     lab  oral  or)     of     th,-     Institute     of     Heat     and 


t  r«lp 
soy; 
:  c  u  » 


lig     r  ' 
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Poxer     tngineeriny     of     thf    Academy     of     Sciences     of 
irain  lan     b.SH     and      investigations     of     the 
raturt-     fields     of     rotors     published     In     the 
t     Iniun     and     abroad.        The     material      in     the 
IS     divided     into     three    parts.        The     first 
presented     the     simplified    method     and     the 
-f^-ercf      Ml     the     calculation     of     temperature     fields 
jnt     thirmai     stresses      in     turbine     discs     during 
:fr     strirting     and     the     operational      regimes     of     the 

-'!'"'■;      It     desirilii-s     the     use     of     the     theory     of 
a    rtgu.ar     therma.      regime     to     investigate     heat- 
trarsl.r     p  r  o  c  .•  .s  s  .■  s     when     slopping     and     starting     a 
kot     t..il.in,-.         In     till-     second     part     the     me  I  hod     and 
Ike     risu.ts     dri      given     uf     an     experimental     deter- 
•  indti     n     Ml      I  I  mpe  r  .1 1  u  r  e     fie.ds     during     the     start- 
Jiites      in     rctdting     fuii-scale     discs     of     gas 
'S.  In      thr      thiril     part      the      influence     of 

'   "  -■■      !  .1  c  t  c  r  s      in      I  h  e     t  e  m  p  r  r  a  I  u  r  e     field     of 
^  '   '    '   I  1  g     t  u  r  b  I  r.  .■     d  1  .s  c      and     the     basis,      in      this 
■'•.      "I     crtain     assumptiuns     used     when     develop- 
'  "^  '■     s  .□  p  ,   1  I  :  1-  d     111.-  t  h  od     are     presented. 
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*'•"''      rep  t   .  ,  H.I  V     .    •-      ■     July     •  .      on     He  T  a  1  1  1  c 

la'  e  r  1    I  1  s  , 

by    J.     M.     I.erk.n,     K        H,     Mil!/.      ,1  n  d     K     J.     lally. 

Oct     62,     5''p.      inrl         illus.      'iibles,  refs. 

( C  0  n  •  r  ,1  r  t     A  F     /  _•  ;  o  '  o  .i  t* ..'  ' '   ,     ('  r  o  t  .     '    •     • 

(ASM     n.H     '^2-756)  I  ncLissi  fied     repor; 

D^  NCHI  I'TOIIS:         Mlecrir     propulsion,     •  T  u  n  .j  s  t  e  n  , 
'  H  in  u  f  .ic  •  u  r  1  ng    n''^,,ds,      S  i- r  n  n  d  n  r  >     emission, 
t'orous     aei.iis,     Kli-cTron     beams.     Welding, 
"'"'''Uf,     lesiun,     Me-.iilurgy,      Ion     rockets, 
'"■ermionic     emission. 
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CASES, 

by  J.  E.  Campbell.   20  Nov  b2,  32p.  incl. 
tables,  35  refs.   (DMIC  rapt.  no.  178) 
^Contract  AF  33(616)77^7,  Proj .  2(8-8975)) 

Unclassified  report 

DESCRIPTORS:   •Rocket  cases,  "Steel.  •Me- 
chanical properties,  Chroniun  alloys, 
HolybdenuB  alloys.  Nickel  alloys,  Vanadiun 
alloys.  Cobalt  alloys,  Silicon  aljoys. 
Fracture,  Manufacturing  methods.  Stainless 
steel.  Alloys,  Pressure  vessels. 

Over  the  past  few  years,  several  alloy  steels 
that  have  been  used  for  other  applications  re- 
quiring service  at  high  strength  levels  have 
come  into  proninence  for  use  in  large  solid- 
propellant  rocket-notor  cases.   Treatnents  and 
properties  of  alloy  steels  that  are  being  used 
or  considered  for  rocket-motor  cases  are  dis- 
cussed in  this  report.   (Author) 
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pres,.  n-ed     for     The     produc'ion     of 
■en     em  1  t  •  e  r     discs     with     a     pore     spe  c- 
'  o        .    •     microns     and     -i     m  e  ,-i  n     p  o  r  e 

.'^     microns.         Studies     of     joining     'he 
5     '0     refr.ic'ory    metal     plenum    chamber 
beam    weldin.)    were     conducted.        Work 
d     on     bo'h     'ungsten     and    columbiura 
ers     and     in     both     rases     embr i t  t  1  eme n t 
s     problem.        Although    difficulties 
ered     in     successfully    welding    round 
o     the     plenum     chamber,     sufficient 
ere     prepared     for     testing.        Assemblies 

withstood     ■  hour    exposure    at 

cesium     a'mosphere.        An     initial     ion 
f      '■'.^.i    was     obtained     but     due     iq 
e      ion     efficiency     decreased    with 
at      'emperature.        (Author'' 
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Washington, 


Hureau  of  Naval  Weapons,  Navy  Depl, 

D.  C. 

A  SIMMARY  OF  RAMJET  DESIGN  CONSIDERATIONS, 

by  Ralph  Zirkind.   Apr  ib,  122p.  incl.  illus, 

tables,     "^^     refi.     (Rept.     no.    ADR-1003) 

I'nclaisified    report 

DESCRIPTORS:       "Raiijet    engines,     Diffu»er«, 
Subsonic    flow.    Superionici,    Corabuition, 
Design,    Ramjet    engine    nozzles.    Tests,    Theory, 
Compressors,    Combustion    chambers.    Supersonic 
d  1  f f HS  er s  . 

A    study    of    ramjets    and    components     is    presented 
as     follows:       the    operation    of    diffusers     (sub- 
sonic   and    supersonic);     the    combustion    process 
and     its     relationship    to    burner    c ons t r uc t i on j 
the    operation    of    the    nozzle    for    subsonic    and 
supersonic     flight;    and    an    analysis    of    the    com- 
plete   ramjet    as     a    power    plant.        ^Author) 


AD-.    -.      .  -P  Dt  V.       .—  ,26 

TISTM,  REB)     OTS    price    $1 .60 


J. 
MOTOR 


Ar de-Port  1  and  .  Inc.,  Paramus,  N 
FABRICATION  OF  PROTOTYPE  ROCKET 
CRYOGENIC  STRETCH-FORMING, 
yuarterly  rept.  no.  -,,  1  Sep-'<C 
b)  C.  Parigian.  ]Z  Nov  t  -. ,  11p. 
^Contract  NOw  b2-C370-c) 

L'nclassified 


CASE  BY 


Nov  t:, 

incl.  illus. 


report 


DESCRIPTORS:   'Rocket  cases.  Stainless  steel, 
Metal  forming  presses.  Cryogenics,  Pressure 
vessels.  Manufacturing  methods. 
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ous  Sparrow  vessel  configurations  were  fabri- 
d  and  stretched.   Two  composite  belly  band 
els  were  coapleted.   The  composite  consists 

stretched  belly  band  vessel,  to  one  end  of 
h  is  welded  a  ne cha n i ca  1  1  y  stretched  nozzle 
ing.   On  one  of  these  vessels,  simulated  an- 
a  clips  were  resistance-welded  to  the  cylin- 
walls.   Both  vessels  were  then  stretched 
genically  to  a  pressure  of  3000  psi  to 
ngthen  the  newly  welded  regions.   The  vessel 
hich  the  nozzle  housing  and  antenna  clips 

welded  was  subjected  to  hydrotest  to  yield 
r  re st ret  Chi ng.   The  vessel  first  yielded  in 
region  of  the  hemispherical  head  to  nozzle 
1 ng  Juncture  at  a  pressure  of  2700  psig. 

was  equivalent  to  a  nominal  stress  on  the 
-walled  cylinder  of  19-i,CC0  psi,  which  meets 
strength  level  requirement  of  the  motor  case 
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nrobleirs     posed     by     the     incentive     condition.     The 
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Hariuardt  Corp.,  V.in  '<j<' 

"<o  title 
Lfltfr  progreii  rept.. 
by  ■   A.  Khitney.       Df.       '  '■i'  ■      '"'-l.  »IIm«. 
tjbiej   Hrpt.  no.  i'H  27J-'3.  pt.  l) 

Contract  AF  '  ■  •  -  '•   "'70) 
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A  >uaaary  of  HJ^-'tA-'     fuliical- 
ance  testing  nf  rarijet  •■^gln^■>  i>  p 
Included  are  discujjions  uf  engine  ihrjit  jnd 
•  pecific  I'uei  cun^uMptiuii  periurBdni'-,  <i.L'-pi- 
ance  teit  dlicrepancies,   inj  '."it  fljiJ 
t  1  0  n  .    The  a  1  n  i  n  u  ■  p  •■  r  f  ■  i  r  ■  «  n  r  e  r  •■  q  j  i  r  •■  a 
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K0(  KET  LISEH  PUOCKAM 
Final  technical  rept.. 
by  S   H        t  g 1  1 n  and  A   1 
incl.  tables,  .'"  refs. 
(Contract  DA   .,-..•  -iiKIi- 
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DESCH  IPTtJKS  :  *  H  >)  c  k  e  t  a,-..  •i„n'..us'.i 
chaaber  liners,  'Theraa:  in>j;atii.r', 
toaers,  Iniulating  aat"  rials.  M>-j»  r- 
polyaers,  He  t  a  1  o  r  g  a  n  i  i  r  o  mp  .j  j  n  d  >  ,  T  i -^ 
pounds,  Hetalorgjnir  plj.ti  ».  f'l.iii'- 
Silicones,  j  l  1  j  n  e  >  .  N  i  t  r  o  g  ••  n  .  o  in  p  o  j  n  d 
Tltaniua  coapounds.  Aluminum  'ompound 
coapounds.  Plperidin-'s,  Het.-rij.'-li 
Synthesis,  Copolyaerization,  Ajinj,  A 
Pyrolysis,  Lead  coapounds. 


.  1  s  :  J  n  t 


Arsenic 

■n  ^i  ■■  J  n  d  s  . 

1  a  t  1  ■»  n  . 


Technology  was  developed  for  in  •■     prrpjratim 
of  aetallosiloxane  ►•lastorar-rs.    In  tii^  •^,,-   if 
the  r  a  n  d  0  a  s  t  a  n  n  o  s  i  1  u  x  a  ii  e  -  ^j  p  .j  .  .  m  •■  r  s  .  •■  1  i  >  t  o  m  .•  t  j 
haying  aechanical  properties  ■  o  up  a  r  ai- .  >•  :>  inose 
of  coaaerclat  silicone  rubliers  «•••••■  p  r  •■  p  a  r  ■■  d  . 
The  newly  developed  techno'.  uj»  ,.  unsists  ^f  a 
procedure  for  preparing,  :,  ..  interfaciil  r,j- 
hydrolysis,  essentially  linear  -.ilanil-t'-niina!-) 
s  t  anno  s  1  1  ox  ane  copoiyaers,   ■)  n  t  a  i  n  i  n  j  about  •■  i  ..  i  . 
•■ounts  of  tin  and  silicon,  a  procedure  for 
chain-extending  of  these  copolymers  t'>  yield 
tough  eiasto  aerie  juas  and  a  proc^'dure  for  curi'ij 
of  stannosiloxane  guas  by  the  additi/n  of  a  si.i- 
con  hydride  with  a  trace  of  organic   peroxide  a> 
catalyst.   Torch  test  evaluations  of  metallo- 
siloxane  po I yae r-ba s e d  insulation  compositions 
showed  that  none  of  the  latter  compositions  com- 
pared favorably  with  coaaercial  nitrile  rubber 

NBR-phenolic  resin  coapositions  a^  ablative 
insulation  ■■terials  on  the  basis  of  eith-r  in- 
lulalion  iiidlce>  or  erosiun  rate,. 
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Space  Technology  Labs.,  Inc.,  Redondo  Beach, 
Calif. 

A  COHPITER  PROGRAM  FOR  DETERMINING  RADAR  TRACK- 
ING INFORMATION  FROM  MISSILE  POSITION,  VELOCITY 
AND  ATTITIDE  DATA, 

by  L   R.  Maynard.   Nov  6^ .  55p.  incl.  illus. 
;Rept.  no.  V?-     ' -c:  :,}-TV-COC) 
,Cont  ract  AF  :7,(f:^..}  ?^ 
vBSD  TDR  'j.:-^5'-}         Inclassified  report 

DESCRIPTORS;   "Radar  tracking,  •Programming, 
•Guided  missile  trajectories,  'Guided  missile 
tracking  systems,  •Instrumentation,  Launching 
sites.  Position  finding,  Velocity,  Doppler 
tracking.  Test  facilities.  Computers, 
Mathematical  computer  data,  Simulation, 
Doppler  radar.  Safety. 

A  computer  program,  in  Fortran  Assembly  Program 
(FAP)  symbolic  and  FORTRAN,  is  developed  that 
provides  radar  tracking  data  in  a  format  that 
satisfies  the  Pacific  Missile  Range  General 
Llectric  Range  Safety  and  Instrumentation  System 
r.>quirements  for  launch  support.   Input  to  the 
program  are  the  radar  and  launch  site  locations 
.geodetic  and  astronomic).  Earth  Centered  In- 
ertial  coordinates  of  the  missile  position  and 
velocity  and  missile  attitude  direction  cosines. 
V  A  u  t  h  0  r  . 
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TISTP  JV )     OTS  price  |  -. bC 

Digital  Computer  Ljb.,  i.     of  Illinois,  Lrbana. 
FIRTHEH  STIDIES  IN  SPEED- I N DEPENDENT  LOGIC  FOR 

A  CUNTKUL, 

by  Robert  Earl  SwartwOut.   '  j    Dec  t.^,  "^np. 
incl.   illus.  refs.    i.Kept.  no.  l.'C; 
Partially  sponsored  by  Office  of  Naval  Research) 

Inclassified  report 


DESCHlPTOliS: 


i.,^.^^....  .v,...^.   *Digital  computers,   v,i^,« 
logic,  Reliability,  Velocity,  Design, 
Electronic  circuity,  Operation,  Contro 
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TISTP  JWi  OTS  price  $.75 

Ballistic  Research  Labs.,  Aberdeen  Proving 

Ground,  Md. 

AITOHATIC  SELECTIO'J  OF  DIGITAL  ELECTRONIC 

COMPITEHS  V  ASDEC,.  , 

by  Martin  M.  Weik,  Violet  J.  Confer  and 

Ralph  H.  Rosenberg.   Oct  (..:,     2'p.        (DRL  rept 

no.  ''  '  "  h  ) 

.  Proj  .  :y  J3-Oti-C0.3) 

Inclassified    report 
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H*NJ     (ijrp.,      ->jn*L<     'i'>  ■}  :   ■  I  ilif. 

[JtTtliMINATI'A    uy    d:^!'.a     KKh>.r    OF    DRY    CARGO    SHIPS 

;  N   T'lt   fc.Ai(..y    DKb :  .••    ->ta  .-l^ 

bv     fc-ri-h     '         M       Lun     »«jrl-        'r.     by    H.     B.     Uenford 
anl     %       w       KriBfr.     '.jv     ^  p.     Incl.     lllas. 

tat).-.      •     r-fs.        Ileau.     nj.     ii  K  -  )..CC-PR!' 
(Con-rj't     AF    49 1 638) 700.    Proj.     rand; 

UncIai^ifiPd    t  ••  po  rt 
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Da»id  Taylor  Bodel  Basin,  •as'iing'oi,  0       '  . 
EFftlCT  ON  HLLL  VIBRATIONS  Of   VAUIO'^'ho*  An:;- 
PITCHING  FIN  CONK  IGLRATIONS , 

by  G.  P.  Siofun  and  f.     U.     Sciwart/    s«v  •.,  ,- p 
ini:'.   illul.  tab:-5,      r-f$.     Kfpv  n.   ''359) 

'  n  c  1  a  s  J  1  f  1  »  il  r  •  3  o  r  • 

DfcSCHIPTOHS:        •Nava:     v-ss-ls.     • ^ n ; p     1 j ; ; , , 

•Kins,     ft  y  d  r  0  d  y  n  a  n  I  c  ?  ,     P  1  •  -  h  .      r(  ^  ,)  j  -  •  ;  , ,  n.  . 

Hod'";     tfsts.     Stability,     ■-•i5jr-iirn-,     .lOration. 
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AO-201     v:5  D.».       ?2.     17.     u 

(TISTII    red    OTS    price    |7.feC 

Defense    Metals     Inforaation    Center,     Columbus, 
Ohi  o. 

SELECTED    ACCESSIONS, 

coap.    by    karen    Barnes.       Jync    62,     56p.     refs. 
(Contract    Af    33(616)7747.     ProJ.     2'?-3".--     ' 

Unclatlifieil     rnpr' 

DESCRIPTORS:  •Documentation,  •Snen-if.r 
reports.  'Heat  resistant  alloys,  •«•••  1  v, 
•Refractory    materials,     •Costings  ■riirii 

materials.    Composite    iri-r     i:^,     A.        vs.     Ir 
dexes,     Bibliography. 


AD-:^2    16<)  D;».       32 

vTISTA/FHL)    OTS    price    $1.10 

RAND   Corp..    Santa    Uonlca.    Calif. 
HEVIEir    OF    UOOIk    PLANETS    AND    SATELLITES. 
:  •     *       •       kellogg.       Dec    t2.     2p.       Repl.     no.     P-2680) 

Unc  I  ass  1 f 1 ed    repo  rt 

DESCRIPTORS:       "Uterature,     •Reports,     •Planet*. 
•Satellites.    Solar    sytteat.     Moon. 


AD-2'52    170  Dlv.        12 

(TISTBDGH}     OTS    price    |:«.60 

RAND    Corp.,    Sant*    Monica,    Calif. 

AN    ECONOMETRIC    MODLL    OF    METROPOLITAN    DLVtHH'MtN: 
by    John    H.     Niedercorn    and    John    F.    kain.       Dec    6..', 
38  p.     Incl.     illut.     (Repl.     no.     P-2b63) 
(In    cooperation    wi'h    Air    Force    AcadeMv,    Colo.) 

L'  n  c  1  a  <  s  i  f  i  •  i1     r '■  p  1  r  ' 

DESrRIPTORSt       "Urban    areas,    D 1 s t  r 1 bu i id n , 
Measurement,     Simulation.     Theory.     Maihemri'ir.tl 
analysis.    Gro«t  h . 
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SOURCES     A  S.J     TMr.  ;■<     ISr.      t.M't.    n;     TiilS    'MOlih 
by     H  .      Me  I  h  .      in)     r.         i  j  .   h  t  ma  n  n  ij  r  t  ..  .  p  . 

inrl.      lllus.      '  »u  I  -  ■        Te.-hnl'd.      not»-     no. 
V  Con  tract     Af      '*  i  v  u^..:,' ^riu; 
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if  the   various  pigments  in  photosynthesis  have  been 
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ht-avilv  on  [xiblished  intoiinaiion  from  the  Smithsonian 
Fistitut.,    Sfvici,    rt.ick,    and  the  L'.    S.    Naval  Observatorjt 
Ai'ng  Aitli  Sp<i^-     Track  bulletins,    t^Aoor  more  gixxl 
phi 'M^^i  a;.->hu    platLs  nt  a  ^aitlliti    an.-  nei'ded  for  a  solu- 
'lon.      I"h<.   time  lapsi'  txt^cen  plates  should  Ix'  at  a 
tiiiniiiKim.      Phi--  rt  >..  imrnt  ndaruMi  -.tttns  from  a  con- 
^  la^i'in  th.it   s.iti  llitt  -,  now  in  nrhit  .in.    not  entirely 
-sit  1 --t.iL 'i  )i  V  t  'I    ^t.;H.I(.tu'  pui  poses  tx'cause  their  orbrtal 

[■.■i:ii;i' -^    If  changing  tiK'  much  fii'iii  dav  to  dav. 
(Aafh.it  ) 


Gener.il  Mills,   Iik  .  ,   .MniiieajH^li  s,   Minn. 
INAl  S"!  IGA  HON   Of     AN    AIR    F-,JF-.t'FOK    F'lT^IP   FOR 
HIGH    Al    I1IGDF-.    SAMPLIN(;    .SYSTEMS,    by 

.\      R     SGl'.irlaad      Is  M.ry  62,    6<)p,    7  refs. 
Rept.   iH'.    2277. 


Geology 


i\l     '-'I^^H        SI    ti) 


Hi   «'kl;av(.-ii  N.iti.inil  L.ih,  ,    I 'pton,   N     Y 
^Fl  1-.RMIN.\I  ION   OI-    L!':AD   IN   MF-:TE(miTES   IW 
Ul'll.N     \Gri\'.\IION   ANAIYSIS,   in  J.mies  G     G.obb. 

l^M]   14p.     16  rets. 


BNI     6(XK)        SI    f^o 


•^i .  >okh.iVLn  National  I^ib.,    Gpton,    N     Y. 
,\\!  sriGAl  IONS   OF-'    rllF    PCrPASSIGNGARCON 
MlGliOD  Oi-    AGF    DFl  FRMINA TION   L'SING  SOLID 
iSOroPIG    Dll  GTION   AND  GAS   REMOVAL  BY 

i<rSlilNG,    l>s    |i)liiij.    Naiighton.    2,^,\pr62,    I2p. 


RNI     ''^"^       M.60 

Bi  H.kti.iwii  N.itimi.il  Lab.,    Gpton,    N.    ^■. 
PO:  \ssIG\L  AlUiON    AGl  S  OF-"    \'OL(\\NIGS   NEAR 
GRWis,    NI  W   Ml  XIGO.    bv  W.    A.    Ra-scit,    P.  I-.  Kerr 
ancGiOitis.     2n  Aiic'M,    l^p.      ^iils. 


■■•.V-s 


SI     10 


S  6 


haiiturd  .Atomic  Prixkicts  Operation,   Richland,   Wash. 
itll     ISF   01-'   GFINOF^riLOLlTF   TO   REMOVE 
P(Tr\SslGM    SFlJ-XniVFLY    FROM   AQLTiOl'S   SOLL- 

Ht-NS  Of-    M1XF:D  SA!   PS,   bv  L.    L.   Ames,  Jr.   and 
:-    W     Metccr.    Rr[X  .   on  Gont  ract  AT(45- 1  )1  350. 
It-  M,u   M  ,    6p.    3  1  cfs. 


mA    SA    2I6W        S|.  M) 

Har.ic!  vi  AioiiiiL   Piivlacts  C)peration,  Richland,   Wash. 
VnliMi;    RMAIIONSHIPS  IXRING    REPLACEMENT 
KFAGIIONS,    b\   L.    L.    Ames,   jr.    Rept.    on  Contract 
M(4t    l)L<s<l.     24  Apr  61,    l.'^p.     12iefs. 


;.\Ms   27N)       SI  .60 


I  OS  Alamos  Scientific  Gib    ,    N     Mex 
H'?(  AIION   OF   SI'APF   OF    NEVADA   ALLLaTGM,   by 
K    C,     McQueen    and  S     P    Marsh.    Re^x     on  Contraa 
'•^~4(iS  cng-36.    Nov  61,    1 3p. 


GRL-LHXM       $2   60 


st.iriford  Rese.irch  Inst.,  Menlo  Park,  Calif. 
for.\riONS  iW   STATE   OF   GRANITE   AND  SALT,   by 

'  R  Grine  F-Gnal  rept.  on  Subcontract  122. 
15  M, IV  hi,    24p.    15  refs      SRI  Proi     PGD-3244 


Oceanography 


^T(i   l(^70       $13., 50 


txTimid.i  Riological  Statmn,   St     George  s  West. 
!HF   [qtX'HEMIGAL  GIRCITj\TION  OF   ELEMENTS 
1^  THl     SARGASSO  SF-:a,   bv  Jof-in  H     Ryther  and  David 
'^.  Men/fl      .•\pp<.-ndices  to  progress  rept.    1  Sep  61- 
il  Aug  b2.    Rept.   (W  Gontract  Ar(.3()    1)2646      1  Sep  62, 
^lOp.   S7  refs. 

I 


TID- 17342      $9.60 

Chesapeake  Bay  Inst. ,  Johns  Hopkins  U   ,  Annapolis, 

Md 
A    REVIEW  OF  THEORETICAL  MODELS  OF 
TPIRBL'LENT  DIFFUSION  IN  THE   SEA,  by  Akira  Okubo. 
Technical  rept.   no.   30  on  Contract  AT(30- 1)1 477. 
Sep  62,   113p.   94  refs.    NYO-8101 ;  Ref .  62-20. 


ENGINEERING 


Pf3    162  625       $3.60 

Fastern  Air  Devices,   Inc.  ,   Dover,   N.  H. 
DEVELOPMENT  OF  TWO  HIGH  TEMPERATURE 
BLOWER  UNITS,    by  H.- Alexandre.     Interim  develop- 
ment rept.   no.    4,    2  Dec  39-2  Mar  60,  on  Contract 
NObsr-77537.     [I960j  40p.  ;  AD-248  626. 

DESGRIFPORS:  *Blovvers,  Cooling,    Bearings,   ♦Cooling 
fans.    'Electronic  equipment.    Electric  motors. 

Performance  tests  have  been  run  on  the  prototype  ver- 
sion of  the  Phase  1  blower  developed  under  this  program 
for  developinent  of  two  high  temperature  blowers  capa- 
ble of  continuous  operation  in  an  ambient  temperature 
of  200  C.     This  unit,  originally  designed  to  deliver 
75  CFM  at  1.5  inches  static  pressure,   delivers  90  CFM 
at  1.5  inches  static  pressure.     The  blower  efficiency  is 
4h  !; ,    13^^  above  the  anticipated  value.     Temperature 
rise  of  the  blower  motor  combination  using  a  1-5/8  in. 
diameter  30  frame  motor  is  21  C  at  1.  5  inches  static 
pressure.     Tests  of  a  larger  2-1/4  in.  diameter  motor 
specifically  designed  for  this  application  in  order  to 
provide  maximum  motor  efficiency  and  more  effective 
motor  cooling  show  an  improvement  in  motor  efficiency 
and  more  effective  motor  cooling  show  an  improvement 
in  motor  efficiency  of  85^.     This  increased  motor  ef- 
ficiency plus  the  better  cooling  is  expected  to  reduce 
the  temfX'rature  rise  of  the  blower  motor  combination 
to  approximately  15  C.     This  improved  performance 
rneans  added  high  temperature  life.    Bearing  life  tests 
at  2(X3  C  have  been  run  on  three  bearing  test  motors. 
These  units  completed  279,   417  and  144  hours,   respec- 
tively,  before  failure.     Test  results  show  the  bearing 
retainer  to  be  the  limiting  factor.     (Author) 

PB  162  702      $26.00 

Joint  Military  Packaging  Training  Center,   Rossford 

Ordnance  Depot,  Toledo,  Ohio. 
COLIRSE  OUTLINE   FOR  400-L-F-5  (I)  PRESERVATION 
AND  INTERMEDIATE  PROTECTION.     July  62,   517p. 
280  refs.  Supersedes  course  outline  dated  Jan  60, 
PB  181  085. 

DESCRIPTORS:  ♦Containers,   'Packaging,   Military  re- 
quirements,  ♦Cargo,  Loading,  Handbooks. 

Contents: 

Introduction  to  preservation  and  intermediate  protection 

General  departmental  packaging  policies 

Packaging  specifications 

Cleaning 

Preservatives  and  their  application 

Methods  of  preservation 

Packaging  requirements  code 

Packaging  cost 

(Engineering,    5  Apr  63) 


PB  162  680      $2.60 


GC:RL^^H7    $2.00 


PB  162  676       $8.60 


AD- 267  068      $4.60 


S  6 


2lKJp.   S7  rt-fs. 


1   ^cp  0^, 


^c.ngl^c't,■rlngJ    o  n^;!  uo; 


PB  162  680       $2.60 

Naval  Civil  Engi  net  ring  Lab.,   Port  Hucncmt-,   Calif. 
DESIGN  OF    A   WELDFa")  STFE-L   SHIFI.Din   R(X)M.  hv 
A.   M.    Intrator.     15  Sep  51,    2lp.     t  rcfs.    Icchmcal 
memo.     M-046. 

DESCRIPTORS:  'Shiflding.   •Elec!rc>ma>in<.tic  -.hicklin^, 
Siructurt-s,    'StL-el,    IX'sigii,   C'onsf  r  jcrii>n. 

ShiflJed  rooms  t)ft(.n  arc  used  'n  pn>vKk    Aiukink:   ireas 
free  of  spurious  electromagnetic  eneri^v  whi  ri    -^uch 
energy  would  interfere  'Aith  rhe  proper  Dptiaiuui  i/t 
e-quipment  or  with  measurements  being  made.     Many 
high-quality  shielded  rooms  art   built  of  coppt  r  .-.hrt  t. 
In  order  to  investigate  more  economical  avenut  s  of 
constructton,  other  metals  have  been  considered,    ["heo 
retlcal  investigations  indicated  chat  promising  results 
could  be  obtained  with  steel,   and  an  all  weldtd  sheer 
steel  room  has  be^en  desikOied.      The  ro»)ni  is  exp<.c:eJ  to 
perform  as  well  as  a  comp<irabie  >.opp»  :     int   anJ  a  ill  bt 
more  economical  to  build.     (Authoi) 


AD- 270  241       $9.60 

Structural  Mechanics  Research  l.ah.  ,   l'.   of  Ftxas, 

Austin. 
DESIGN   OF   CUSHIONING    SYSTEMS   FOR    MR    i  )f- - 
L,IVT,RY  OF   E(^'IPMEVr,    bv  Billv  C.    i-lhs,    H.    A. 
Ripperger,   and  Neils  Thompson.     Repf.   on  Contract 
DA  19-1  29-qm- 1381.     Aug  M.    1 14p.    20  refs. 

DESCRIPTORS:  Air  transportation,  'An  dropojx  r  iMoti- 
•Military  equipment.    Vehicles,   Cargo  vehicles,   c:ariio, 
Protective  coverings,    'Landing  impact,    Landing. 
Stresses,    Impact  shock,    Tlieorv,  Mathematic  iLinalv -i- 
Mathematical  prediction,    Militarv  requirement-,, 
Materials,   'Plastics,    Expanded  plastics.    Honeycomb 
cores. 

The  air  delivery  of  equipment  to  coriiba'   rr'X)p-.  has  be 
come  commonplace  in  military  tactical  operations.    ITie 
purpxjse  of  this  report  is  to  describe  effective  system-, 
by  which  the  impact  on  ground  contact  may  be  reduced 
within  permissible  limits  through  the  use  of  cushioning 
materials.     In  addition  to  theorv  of  cushioning,   the 
properties  of  cushioning  materials,    and  the  fragili'v  .>t 
vehicles,   this  report  describe-,  the  procevlure  for  de- 
signing a  cushioning  system  for   a  .ehicle.     (Aiithor) 

Chemical  Engineering 

NAA   SR-6405      $0.50 

Atomics  international,   Cani)ga  Park,   Calif 
LIQUID   LITHIUM   EXTRACTION   OF    FHORH  "M    [-ROM 
THORIUM -MAGNESIirM    ALLOY,    hv  !     A     tlanson 
Rept.   or  Cc:>ntract  AT(ll-l)-C}EN-8.    l5()eT^J,    \^p 
8  refs. 

flW-SA^'-S'       $2.60 

Hanford  Atomic  Pnxlucts  (){x-i  ation     Ruhland     W  i.-,h. 
FORCtS   IN    A   MOVING   HE!)  OF    PARTK "LI  All. 
SOLUK   WITH   INTERS  nTIAL   FLLID  FLOW,    hy 
Herman  L.    Brandt  and  BenjarTiiii  M.    Johnson.     Rept.   on 
Contract  AT( 45-1  )nM).     ^(X.r62     rp.    s  refs. 


UCRL  9:-H7   $2.00 
I^wrence  R  uli.ition  I^ih.  ,   L.   of  California,   Berkeley. 

ixspi-:Rsi-:ivpHASt-:  ixstribition  patierns  in 

LIi^'ID  Ll'M'II^  AGITATION,   by  Uiwren.e  H.    Weiss, 
J.    I>eonarJ  !•"  u  k    ind  others.    Kept,   on  C'ontract  W   7405- 
eng  4s.    b  Sep  ^2,   ^2p.   2^  refs. 


IIX)    14=«^' 


II 


Ptiilhps  Petroleum  Co.,    Idaho  Falls. 
iHiMU  A!     PH(K  [-XSINC,    I  I-;CHN()LCXjV,    <-x1.    bv 
J.  ■<.    Fi'-Aei.    iHiarteriy  progress   rept.    .^pt  -  June  62,    on 
t  v>iuiavt  A  I(li)    1)   2i).5.     24  Sc-p  62,    4'>\\    "refs. 


IDO 


A^t'^ 


SI    So 


F'*nllii:>'  Teti  ■ 'leiuM  1  ■-    ,    I!  ih.o  I-  ill  s  . 
PII  (Y!    PLANT   DE\1  1  OPNO  N'l    STl  mi-.s   {  H-    A   CC\- 
IIM  (lis    F^R(X'!-:SS    [■■(  )R    Rt.C()\'l-.RIN(;    IRANILM 
I-ROM    \ICliR()Ml-,    [I'l-l^.    by' H     \'     c  ■h.amtx'i  lain 
Rept     .mContTJ.'T    \l(Li-l)    2iiS.     JdJinehJ,    f^4^), 
12  refs 


DP- 370       $0.  50 

Vivannah  River    [  ab.  ,    .\.ke;.,    S.    (. 
HM)RALLIC   PI.HIORMANC  !•:   Of-    A    S    inch   chn- 
TRlFLliAl     CO.NlAi    U)R,    bvl>K^j:.:v    'Aebster, 
Clifton  I  .    'vV:llia;iiso[!,    anJ  James   [• .    War.!.    Rept.    viii 
Contra..!  A  1(1 1-    2)    1.    A-ig62,    14p.     1   r  ef. 


PH  i^2  fv  s       >g.  i,) 

\rniour  Reseat\h  F.)undation,   Chicago.    III. 
IN.-sI  KLMIN  lA!  U 'N    \N1)   Ml  AsLKlMlNI     1  1-CHNL 
QUES  .SIL1)V,    In    \.    r.     L»k;.       ,'u.iitirh  prognss 
rept.  nt).    4.    l  So.   '>^    U  JmMi,    ont'onrr.ict  DA    ^6  ()W 
sc -78264.       l^Mij  U)"p.     4tt.  i^.    ARI- -SI  12.  1  2. 

lU  S<   t<  IPI  DK.S;   •In^ir  umeniaMon,    '  Mea-^uring  devices, 
(Ihx'ju  II  and  elet '  roiuc),*Mi».lul  itor^.    Sidebands, 
\iriablt    ^  .i[-viv  itot  ■>,    Gent  r  i'ot  •-,    •S<-miconducior  de - 
.ict-~,    •Hill'ttfL',    •  Wartiiu'tt  r -,,    Audiotrecjuencv, 
•Parirne'ru    mipliti'  r -,.    •  A' 't  nuator  s,    .Magm  tost  net  lot; 
I  l!  ^  ■  r  iL   !!■  Kl>,    IVtt^'ion,    1>u>l1<s,    I- ■  r  n  k  lect  Mcit  V, 
Ple/oeleC  r  K    etteC. 

!  ht,   program  iinoiv-  -,  a  sruiiv  aimed  at  advancement  of 
'he  -^'ate  of  'h-     irr  of  electrical  measurements.     Efforts 
during  'hi-,  [.X  ri(«.!  havi.    tx  i  n  devoted  to  a  study  of  the 
Us!    of  voli.ig.     '.ari.ihle  La^xicitors  m  a  -single- sidelvind 
g' m  r  I'or    md  m   i  lo*    [\i-,-,   filter  p.uametric  amplifier; 
to  a  loiiskK  ration  ot  ;ht    application  of    an  improved 
Hall  dt  V  K  (    in  <i  single    sidelwnd  gtneiator,    a  balanced 
modulator,    a  p*ia-,(.    miK.lulator,    a  i.ascadt.   phase  mcxiu- 
lator,    1    !it-ct  fnquency  modulator,   and  an  audu) 
frequt  IK  ;   A  ittm<.t^r  .  to   in  inyestigation  of  the  t  rnploy- 
ment    if  tht    rnagnetor;  ^i -t  lu    effect   in    i  multi   element 
s'tipiine  attenuator;  and  to  a  study  ot  luld  effect,   de- 
pktion  effect.    ftrriHlecrrlc  effect  and  piezoelectric  ef- 
fect t.)i    pos.sible  ust,    .1-.  L-kxtMc  field   ■-<- nsoi -,.     (Author) 


PB  162  676       $8.60  | 

Armou!   Research  I-'oundation,   Chicago,   111. 
INSrRL'MhNIAriON    AND  MEASUREMENT  TECH- 
Sl:U  !-S   srLI)>',    by  A.  C.    I  odd.    (.Quarterly  progress 
rtpt.   no.    s,    1   leb    WAprbO,    on  Contract  DA  36 -039- 

.s.-   -82^>J.     11960]  g4p.    7  refs.     ARF-5112-L5, 

[IhSCKIPrURS;  'Instrumentation,    'Measuring  devices 
([■kctrical  and  electronic),   'Parametric  amplifiers, 
;  t.ia.sniission  lines,    Variable  capacitors,    'Wattmettrs, 
\ddiotti  (jui  ncv,    X  band,    'Hall  effect,    Frequency,   Con- 
:r>>l  --ystLnis,    'Digital  systems.    Oscillators,    'Semi- 
^MiKltictor   deviCL  s. 

1 
httoii-  during  this  period  have  been  devoted  to  an  ex- 
ptrimeiiial  study  of  a  twenty-stage  lumptd-element 
furaniLtric  amplifier;  to  an  analysis  of  a  parametric 
.imphfier  ft)rmed  by  a  transmissum  line  periodically 
.,udi.d  ^ith  voltage -variable  capacitors;  to  the  design, 
^>insi  ruction  and  testing  of  an  audio-frequency  wattmeter 
ciiiploying  the  Hall -effect;  to  the  modification  and 
te.'-ting  of   X-band  wattmeters  employing  the  Hall-effect; 
mJ  to  a  considL  ration  of  a  possible  system  for  the 
Jiftnal  control  of  frecjutncv.     (Author)   (Ste  also 

PBl^2^:M 
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.•\rniour  Research  Fi.)undation,   C^hicago,    111. 
l.NSTRUMENTATION    AND  MI-;ASL'REMENT  TECH- 
.Vli^'ES   SILDY,    h\   A.    C.    r.^.ld.     (^)uarterly  progress 
rtpt.   no.   6.    1  May    H  July  6t),   on  Contract  DA  36-039- 
-.    "S2^4.     |l96t)l6ip.      11    rtfs.    ARE  5112-18. 

Dl-S< 'K  IPTGK  S:   *  Inst  ruiix  mat  ion,    'Measuring  devices 
(Ikctrical  Aud  ikctronic),    'Parametric  amplifiers, 
•  I  t  i\v  ling  wavt   tulx  s,    DukLs,    'Mcxlulation,    Distortion 
Meisuretnent,    Meters,    'Hall  effect,    'Semiconductor 
Jtvice-,,    Miniulator-.,    Amplifu  rs,    'Cerenkov  radiation, 
Micri I'Au^ e  s. 

f'ttor:-  during  this  period  have   Ix'cn  devoted  to  an  ex- 
peiitiunt.il  ^tLiely  of  a  traveling  wave  parametric 
I'tiplifu  r;  to  the  dt  sign  of  an  mtermodulation  distortion 
•Til  i-urt  nu  ni  meter  ba->ed  on  the  Hall  effect;  and  to  a 
-■jii'.    it  tran-^ition  radiation  and  Cerenkov  radiation. 
I  \.rh>i  )  (Ve    aLo  PR  lb2  676) 


nU-rJM       S^.M) 


.■\toniu>  Inter  national .   Ca  noga  Park,   Calif. 
n.KFORMANCT-;  OF   CT-:Siny1   THERMIONIC   DIODES 
PFKAIl-n  IN   SER!P:S-PARALLEL  CIRCnTS,    by 

'<■  ^.    Holland.     .American  Roeket  Scx^ietv,   Spvice  Power 
Systems  Confeience.    held  Sep  2S-28,    1^62.   at  Miramar 
Hotel,  Sinta  Monu.i,   Calif.     Rept.   on  Contr'act 
^Tdl  -|)C,1•;^■^.     |I'^2)  32p. 


\AA-SR    7()S^       So  50 


Atoniics  Internatiixial,   Canoga  Park,  Calif. 
PRfKhSS  DEVELOPMENT   AND  FABRICATION  OF 
P^^Te    IliERMOELEtrrRIC  ElJiMENTS.   by  F .  R . 
"Bennett  and  K.    Uingicxl.    Rept.   on  Ccxitract 
'1(11-1)  GENoS      30  Oct  62,    24p     2  refs. 
N.\^A  Nh2- 17555 


AD- 267  068      $4.60 

Bell  Telephone  Labs. ,  Inc.,  Murray  Hill,  N.  J. 
ENGINEERING  SERVICES  ON  TRANSISTORS,  by 
M.  M.  Atalla,  R.  C    Beairsto  and  others.    Quarterly 
progress  rep»t.  no.   I  (Rept.  no.  5),  4  Mar-3  June  61, 
on  Contract  DA  36-039- sc-88962;  continuation  of 
Contract  DA  36-039 -sc- 84 352.    3  Aug  61,   41p.   10  refs. 

DESCRIPTORS:   'Transistors,   Reliability,   Reliability 
(Electronics),  Aging,  Failure  (Mechanics),  Tests, 
Silicon,  'Diodes,  Germanium,  'Transistor  amplifiers, 
Electrical  properties,  Measurement,  Switching  circuits, 
•Electronic  circuits,  Microwave  equipment, 
Encapsulation,  Design. 

This  report  covers,  (  1)  results  of  high  stress  aging  ex- 
periments on  the  2N560  diffused  silicon  transistor,  (2) 
status  of  developjment  work  on  a  I  watt,   1000  mcpe 
germanium  transistor,  (3)  status  of  integrated  circuit 
development  including  development  of  standardized 
modules  of  single  and  multiple  diodes  and  transistors, 
the  develofment  of  a  single-junction  P  N  shifter  diode 
for  use  in  an  LLL  gate  circuit  with  some  exp^erimental 
data  on  switching  speeds  of  the  LLL  gate  circuit  and  (4) 
an  experimental  study  of  the  wellknown  alpha  falloff  at 
low  currents  in  silicon  transistors  by  means  of  a  guard 
ring  emitter  which  indicates  that  virtually  all  of  the 
base  current  (at  low  currents)  originates  at  the  surface 
edge  of  the  emitter.   (Author) 


AD-271  380      $6.60 

Bell  Telephone  Labs.,   Inc.,  Murray  Hill,  N.  J. 
ENGINEERING  SERVICES  ON  TRANSISTORS,  by 
\L  J     Birck,   R.  E.  Davis  and  others.    Quarterly 
progress  rept.  no.   l(Rept.  no.  b\  4  June-30  Sep  61,  on 
Contraa  DA  36-039-sc- 88931 ;  continuation  of 
Contract  DA  36-039- sc-88962.    31  Dec  61,  67p.  9  refs. 

DESCRIPTORS:   'Transistors,  'Diodes,  Semiconductors, 
Germanium,  Reliability,  Encapsulation,  Aging,  Water 
vapor.   High  temperature  research.  Electronic  circuits, 
Design,  Microwaves,  Ultrahigh  frequency.  Films, 
Silicon  compounds,  Monoxides,  Gold. 

This  report  covers,  (1)  results  on  effects  of  water  vapor 
on  thermal  aging  of  multiple  diodes,  (2)  status  of 
development  work  on  a  1  watt,   1000  mc  germanium 
transistor,  describing  an  improved  structure,  a  study  of 
unilateral  gain  as  a  figure  of  merit,  and  analysis  of  an 
equivalent  circuit,  and  (3)  a  status  report  on  integrated 
circuit  investigation  which  covers  studies  of  optimum 
arrangement  of  semiconductor  devices  which  should  be 
in  a  common  encapsulation  to  obtain  optimum  layout  of 
a  larger  system  block  and  study  of  switching  speed  of 
the  low-level  logic  gate  as  a  function  of  fan-out  and 
drive.    (Author)  (See  also  AD- 267  068) 


PB  162  637      $L  10 

Cannon  Electric  Co.     Los  Angeles,   Calif. 
CONNECTOR.    SPECIAL  MISSILE,    MINIATURE, 
MULTI -CONTACT.    Interim  development  rept.  23  June- 
30  Sep  58,   on  Contract  NObsr- 72798.    21  Dec  58,   8p. 


S-9 


DESCRIPTORS:  'ReKket  components,    'Miniature  elee 
trical  equipment,    'E-deetr.^   .H'ne-ef  >:  s,    PI  ..;s   (i-;iek 
rru'itv^.    founl  ink?s.     (■'leilru    nis  iil.if  i  iin.     r"k's:.':..    M.ite 


Diis  te'port  I  oyer  s  materials  inyestigation,  vibration 
test  III g,  'pi  «!  .1,  ;  .on  siinplit  o  u  i.  t.  ii-  1  'h'-  .r, it  i.ition  of 
prcxJuctKTi  pre)cedui  es  for  the  six  cmmectot   si/e-s  to  be 


Volume  resistivity  of  the  specimens  was  found  to  rise 
it  50'X"     vMth  increasing  La  content  from  about 
\l6  ohni-m  tor  Nb  )Os  to  ^  x  10^  ohm-m  for 


trie  constant  and  quality  factor  at  I  Mc  and  resistivity 
at  100  V  d.c.  in  the  range  from  23°  to  5(X)OC.    By  these 
tests  members  from  three  groups  -  the  BaZr03, 


DESCRIPTORS:  •RcKkct  .nmpmcm-^.    •Miniatuic  clcc 
rrical  equipment,    'E-^leLrriv   .   h::)c^'  >:  s,    PI  .^^  {I-'.Ivk 
tricity),    Couplings,    l'Je».t:u    iiis  .;l.inin,    !X'->;j',;:,  NKiu- 
rials,    rests. 

The  purpose  ot  thi^  pi  uC!  im  is  the  development  of  a 
nii;5i;iui;n  -.ize  >e-  .es  ot  eoiinectoi  s  to  withstand  thetest 
Londirions  eramerared  in  contract  specification 
.SJIlPS-C-2Mr. 


PB    1^2   6.56       $1.  Uj 

("aiinon  KloLtnc  i.:o.  ,    1  • '-^    \r.v-.-^,    (  .iiit. 
(■()NNH("rC:)R.    SPKCIAI     MI^Si:  1  ,     MIMA!     KH, 
ML 'I.  n- CONTACT.     Inter  :•:■  Jev  e!  >pt-ei;'   :-(V.    IfVt- 
U  [Xx  58,    ir.  Contract  NObsi  -  72:"^^.    20  Jai;  ^^,    sp. 

DH.SCRIPTORS:  •Rotket  oxrifvments,    •Miniat  .re  elec- 
rri^al  equipment,    •IJevriiw  v  <  «i:k\_  r.  ■!  >,    Pi  .^>   (l-.lec- 
trivitv).    Couplings,    l';le».t:it    il;^  .iati  m,    IV-^.^r,  .'(eat- 
resi^rant  material-.,     Ie^f^. 

,\  test  was  performed  t.'  Jeter  iTur.e  ;''.e  dielectric 
s^Liigth  of  LXiw  Coriup.i;  X.M4<N^.^!  :;;a[e:  ii!  when  sub- 
j.vted  to  prolonged  ex[>)s,.:e  at  temper  at  .res  up  to 
I' Ml  I"  F,    and  al-.o  t.-  deter  ;■,•.. ;;c  tt.e  e:; .  , :  mmcntal  com- 
(!  it.bility  of  this   ins..iat>,:    ::,.Ui.'r.ai   ^  ill;  Siiver-Mag- 
'-.e-ium -Nickel  alios  ^or.ta^ts  a:',J  Bill3  rnild  steel 
hardware.    A  latKjrator  v  te-.;   Aa-.  pei  tur  med  on  an 
M.Sic-24-28S  plug  fitted  ak;-    i:.  .\^14<)'^^M  material  m- 
,jla:  >i  .    A  layout  'vva^  maJe    >t  .i   in  ^oiuact  insulator 
as  ng  «lf)  ^iiitacts.    [V-s;»;i;  iaycKits  and  drawings  were 
made  tor  a    Uj  ^onta^  t  exper  ..'-ruTifal  conrMX-'or.    Molds 
for  the  10  contact  iiis.,lai  ^i  ^   .<ere  :;iaJe   ir..;  parts 
molded,    .-sing  mixlif icatioiis     .1  -tie  X.\14<i'^\!  ;;;aterial. 
Iliese  were  subjected  to  ficat  :  l-s  .stat'.^c  tests  by 
Cannon  labor attiries  a;;  1  b\  1  >  iw  Corning,   the  material 
or.gmators.   Plug  and  r  i.\  epta^  se  shells  and  a  coupling 
dev.^e  Acre  man  ifav  •  .red.    (See  al  ,      PH    162  637) 


PB   1^2  6.H       51.  Ill 

tlaiinon  Electric  c!o.  ,    ;..is   Arv^'les,    (.'aM. 
tONNhCTOR,    SPHCIAl     MlSMl  [■„     MINIAIURE. 
.ML  1.  ri-(.:()N"I  AC  r.     Irueri;;.    level  ipc:L-nt  repc.   1  Jan - 
U  Mar  5*^,    on  e'^ntrac  Nobsr    ~2~-i>.     1^  \pr    "^"i,    7p. 

DHSCRlFrORS:  'Roeket  .om[i..r,er.ts.    •Mi;;. a;  ,ie  elec- 
trical equipment,    •{-.lei.tri^   v.nmet.  r  i:  s,    Plugs  (Klec- 
riivUy),    (^juphngs,    l-.lLxtii^     iis  .ia;..  ^t-,,    [X-siijt:,  Heat- 
resistant  materials,    \    bi  it.  t,,     lesr,. 

Th.s   repjrr  >.    ver  s  :;,atei  .als  investigation,    mechani- 
cal design  jin^i  tests  leading  to  the  producing  of  pre- 
li  :i.:;ai  v  dr  awmgs  of  a  lU  and  a  12  contact  connector. 
(A  .t!  or)    (Sc-e-  also  PB   162  636) 

PB    1^2   h  W       SI.  Ni 

C'atTi'.on  i-lectri^  Co.,    I  .os  .\ngeles,    Calif. 
t:ONNHCTOR.    SFHCIAI     \n^.SlI  P,     MIMV:     HI-:, 
MIL  n  CON"!  AC  I  .    Inter  im  Jevelopd^cnir   :cjH.    19  May 
1^  Aug  =S9,    on  Conti  a.  t  N()bsr  ^2''^H.     U  Aug  59,    19p. 

lJh,.SCRlFrORS    'Rocker  ,o,Mp.M-.nirs,    •M;:Mat:re  elec- 
tri«.ai  equipment,    •Hle^tri^  ciiinev ':  ir  s,    PL.^^  (lilec- 
tricity).   Couplings,    Electric  insuln:  >r.,    IVsign,  Heat- 
resistant  mater  lals,    V;bruion,    Ie>-.    Pr.-duction. 


I'liis   report  i  overs  materials   investigation,    vibration 
'e-  ■  ,!!<,    pi  .  »1  .1.  ( ,.  Ml  simphfiL  at  h  111    iikI  'h'--  ii:it  lation  of 

'     «;   aion  prcx:edures  for  the  six  connector  s/rs  to  be 
iiiMusrie'd.    (See  als. 'PB    1^:  his) 


PB    162   f>4<)        $1.6(J 

Cannon  Hloctiic  Cd.  ,    1         Angeles,    (    tit. 
CONNECTORS,    SPECIAL   .MKSSICK,    .MlNlACm, 
MULn-CONTACT.    Interim  development  reix.   ls<Aiig- 
19  Nov  .59,   on  Contract  M  ihst  -72798.   2.S  Nov  s^,    l^p. 

DESCRIPTORS:  •"  ^  ket  components,    •MmiatLii  e  elec 
trical  equipment,    •Electric  ccjnnectors,    Pluk^s  (i:iec 
tricity).  Couplings,    Electric  insulation,    Desiitn,   He^it 
resistant  materials.   Finishes,   Lubricants,    lests, 
Production. 

This  report  covers  selection  of  insulator  mater  lal,   pre 
Iiminary  evaluation  of  tool-made  sample  hardwai  e,    :  e 
design  of  contacts  for  snap-in  type  l(x:ation,   dnd  iinesti 
gation  of  high  temperature  lubricants  and  fim-hes. 
(Author)     (See  als.    PB   1(^2  6V7) 


PB  162  641       SI. 60 

Cannon  Electric  Co.,    Lo.s  Angeles,  Calil. 
f-OMNlCTOR,    SPECIAL   MISSII  !■.    MINIAICi^f, 
Mi    ;    :  1   CONTAi    :  .      l;i:    r  in,    :■,  .    r-pi:)-  ;■.'    i     [^ . 
19  Nov  .59-15  Feb  60,  on  Contract  M 'L   ;    "2"^s. 
29  Feb  60,    l6p. 

DESCRIPTORS:  Rocket  components,   •Mini  r  ir     <  L cr  i 
cal  equipment,   'Electric  connectors,    PLi>;-  (I  K  cti  icr v), 
Couplings,   Electric  insulation,   IXsign,   Hi-    :    -.isiin 
materials.  Finishes,   Lubricants,    \i!irii..n,    L  s-s, 
Production. 

This  report  covers  selection  of  a  high  femp>  r  luin 
resistant  finish  for  the  connector  shells,  production  of 
parts  for  10  connectors  in  the  10  «»16  contact  size,  re- 
design and  drawing  of  the  remaining  shell  and  insrrr 
si/es,  «nd  the  start  of  tooling  the.se  connector  ->. 
(Author)  (See  also  PB  162  640) 
(Engineering-Electrical,  5  Apr  63) 


PB    162  693      $2.60 

Clevite  Corp. ,  Clevelaivi     i  )»  . 

RESEARCH  AND  DEVEI.t  H'MLVl    nS   II   IRA-IIICH- 
TEMPERArURE   DIELECIKU     .VCslt  Kl\l>    lOR 
CAPACITORS,   by  John  Koenig     Quart,  i  Iv   i    pt .   lu^    1, 
I  May-3l  July  58,   in  C-ntrur  NObs-~24iM      2V  .\ug  Ss, 
2lp.  4  refs 

DESCRIPTORS:   'Ceramic  cap.icitor->,   •IhCe.tius. 
Ceramic  materials,  •Niobium  compound--     *l  .mthuuim 
compounds,   Oxides,   Preparation,   Densitv      !  ir.tr.  - 
static  capacitance.   Resistance,   X-ray  diltr  action 
analysis,  High  temperature  research. 

High  density  ceramic  discs  coh-ism  .j    ■(  S:  j(>s  •ii^<'i    "' 
Nb205  containing  I,   3,  an^:  in  mole  ;-»TeenT  I  .ijO-^  addi 
t ions  were  prrepared.    An.ilv^i-  tv   \    :  iv    litlt.ictuxi 
indicates  that  the  two  oxide-  lorm-*  :   i     .'mi^ound  which 
dispersed  but  did  noc  dissolve  in  the  S;  a  is  e\ct  ss 


Volume  resistivity  of  the  specimens  was  found  to  rise 
it  50'X"     witli  increasing  La  content  from  about 
[it  ohm-m  lor  NbjCs  t^'  ^  >^  ^^'"^  ohm-rn  for 
*.  NhjOs  -f   10  I  .120^     The  values  drop  sharply  with 
;vica-ini;  tL'm[xrature  to  Ivtween  4  \  10^  and 
gx  10^    ohm   in  .11  400<X:.    DieKctric  constant  and  Q 
value-  nKas.iii.-d  M  1  Mc  dimmish  with  increising  La 
cort<.;it.   K  tromahou'   170  to  70   ind  Q  from  180  to 
80a:  l^'d'H.',   lor   Nh2'l='  '^"^1  '^*'  ^'"'2^5  -t  10  1.120^ 
•  .-.jx  ,  11'.  ■el\  .    At    ibout  4001' the    ippi  oximate  corres- 
n-  li::>;  V  ihie-s  tor  K  decie.isc  trom   1 .15  to  9()  and  for 
\  rr  .m  12  !i.  '-     (Auih.or) 


:h;   I'-.  ('^M       >  I    f^'i 


('leviti-  C'  >i 


CUvi-l.ind,    Ohio. 


si. SI  ARCH   AND  DKVH L(  )PM1-;N'1    UN   I'l  LKA-HIGH- 
•:MPHKAirRi;    nil".  1  EX TRIC   MAFF^RIAUS   FOR 

.^\FAC.I  rORS,    hv  lohn  KoeniiZ     Quarterlvrept     no     3, 
1  Nov  58    •>!   hn54,   cm  Contract  NOb-   72404. 
23  Feb  Ss),    Jijp     1   1,  t 

>hSr.RIl'l  OKS:    •C'ei.muc  ^apacit.irs,    •Diekctr ics, 
CeuniK    m.itt.  rials,    *liai  lum  ^ompt)unds,   Zirconates, 
•Linthar.um  .  .iin;ii  lunds,   .Mumin.ites,   Niobium  com- 
pounds.  Siluoii  com(xiund.s,    Iitanuim  compounds, 
fi\idc-     i)cn-itv,   Dk  kv  tru  pi  o[.crtie-,    Re;iistance, 
X-Ki\   .:itfi  action  aiialv  S1-,   1  lik^h  temper. it  ur>    research 

Ceramic  discs  of  various  niatei  i.il.s  uere  prepared. 
.■\me;'^  thes.    th<.   .omisoi.nJ  Ha/.rO;^  modified  with  La2C\-^ 
and  Nt-2<)s  J'i-1  ''i"-   comi>>uiid  l.aAlO^  mixlified  with  S1O2 
-!'.■•    .'tractivi-  hi,k;h  t. fni-H-r.it ure  dielectric  properties. 
■sol'    lieK^tiu   .on-!.i;ii,    '|ualit\   f.ictor  and  volume 


sisliv  it  V    \'.  V  I  e    1  -  I   'How  -: 

K 
(Ba    ^,1.-.    of.>-^-'". 


Ba  9^(/.i    ^,,NI 


iM 


)*  '  ' 


U(A1  9f,Si  Q^X)^ 


23 


KXl 

300 

iO(i 


(  i1-m) 
5x10^ 

6x10^ 
loH 


S-IO 


(LaAlO^)  g^SiOj)  I,,        -4 

The  change  of  dielectric  con -tn:t  in  th.   rangt.  from 
room  temjx  r  !'::n   :.'  5(K)''  .e.-  !'..-^  tt:  ni  1  O^  .    (Authr>r) 
(See  al.so  re    1  04  541) 


:ji.    'o  j  (aji       -^4  .  fMi 


ClevitL-  I  01  \\  ,   (  level. ind.   ( )hio. 
'^ISl-.ARCH   .\N1)   DEVI  I.OPMENT"   ON   lUTRA-HlGH 
liMPl.RAII'RE    DII.LECIRIC   MAIERIAI^   FOR 
M'ACnOHS.    bv  Ji*in  Koe-ni)i.    binalrept.    1  Feb  58- 
■3(1  Apr  s^J.    ,Mi  ConM  let  N()bs-72404      20  Mav  59,    47p 
8  refs. 

.«  S(  Kin  ORS:    'Cerin-iic  cap;icitors,   •Dieiec-trics, 

'iiMiK    maiiiiai.-,    *^^.^I  1  um  compounds,   Zirconates, 
'1  .lit*:  nuim  v  omi-x  Hind.>-,    .Muminates,    .Mk.iline  earth 
'i':i[i>  11.111  Is,    1. int. 1 1. lies,    /.iri'iHiium  i.ompoands, 
Ii'.inite,,   A  luniiniim  cot-ii|-HHiiids,   Niohates,   Prepara- 
tinr.,   i>.iisitv,    I  )ielei.  tr  ic  pi  i>|X'rtie.--,   Rc-sir^tance, 
'^    ri.    l;ttr.K-tion   inilv  SI-,,   1  ligti  temjxr.itUK.  research.. 

^   V  irieiv   i>t  ceramic  m.iterials  wire  prcxIiKcd      Sever.il 
)l  these  \M-re  mollified  In   small  amounts  of  substitu- 
'.!  m.il  'iMde  .idditives      Pieliminary  screening  nf  thise 

C(if-  '.^  .en, N  \i  I-  .-irrject  mmt  bv   n'l'.isure'-pent -•  •■'t  ..IuIlc- 


tric  constant  and  quality  factor  at  1  Mc  and  resistivity 
at  100  V  d.  c.  in  the  range  from  23°  to  500OC.    By  these 
tests  members  from  three  groups  -  the  BaZr03, 
l^A103,  and  La2Ti207  group  -  were  found  eligible  for 
further  work.   The  room  temperature  dielectric 
constants  ranged  from  30  to  50,  and  changed  by  12%  or 
less  up  to  500OC.    At  350°C,  quality  factors  were  about 
500  and  the  electrical  volume  resistivities  were  over 
10^  ohm-meturs.    (Author)  (See  also  PB   162  694) 

PB   162  626       ^.60 

j 

[Electronics  Research  Lab.]  U.   of  California, 

Berkeley. 
ELECTRICALLY   SMALL  CAVITY  ANTENNAS,   by 
John  T.   Bolljahn.   Rept.  on  Contract  NObsr-39401. 
26  Nov  48,   59p.    11  refs.    USNER  Lab.   r^t.  no.    143. 

DESCRIPTORS:  Antennas,  Antenna  configurations, 
♦Slot  antennas,   Loop  antennas,  Antenna  radiation  pat- 
terns,  Diffraction,    Electric  fields,   Magnetic  fields. 
Cavity  resonators. 

Two  basic  types  of  antennas,  having  properties  similar 
to  those  of  a  short  probe  and  a  small  loop  respectively, 
are  considered.  Geometrically,  the  two  types  are  sim- 
ilar in  that  each  employs  a  cylindrical  cavity  termin- 
ating in  the  ground  plane.   For  loop  operation,   excita- 
tion IS  provided  by  a  wire  across  the  open  cavity,   and 
for  probe  operation  the  excitation  wire  is  along  the  axis 
of  the  cvhnder.  Theoretical  and  experimental  results 
are  compared  and  presented  in  terms  of  the  equivalent 
probe  or  loop  size  relative  to  the  dimensions  of  the 
cavitv. 


PB    162   671    $6.60 

Elgin  National  Watch  Co.,  111. 
RELAY   FOR  TRANSISTOR   CIRCLHTS,   by  William 
jup:ner  and  Milton  B.  Sheffield.    Final  progress  rept.  on 
Contract  DA  36-039-sc-72395.    14  Jan  5^,   69p.   6  refs. 
AD-218  650. 

DESCRIPTORS:    *Electric  relays.   Relays.   "Transistors, 
•Circuits,  Polarized  relays,   Miniature  electrical 
equipment. 

A  review  of  the  technical  requirements,  technical 
literature,  reports  or  papers,  and  presently  available 
relays  in  the  class  was  made.    A  preliminary  analysis  of 
the  required  relays  was  made.    Basic  designs  of  comtx)- 
nent  parts  for  both  polar  and  sensitive  relays  were 
studied,  analyzed,  produced,  and  tested.    Preliminary 
samples  were  produced  and  tested.    Thirteen  (13)  final 
samples  of  each  relay  type  were  produced  and  tested  for. 
the  maior  objectives  specified  in  the  technical  re- 
c|Uirements.    (Author) 

T1D-I545Q       $2.60 

C^'iieial  Electric  Co.  .   Owensboro.    Kv. 
NEW   DEVELOPMENTS   IN   L'l.TRA   FAST  WARM-LT 
PLANAR  TLIBES,    by  J.   M.  Connellv  and  D.    D.   Mickcv. 
23  Api  62,    2lp.   3  refs. 


PB    162  66^       $11.  S(i 
(x.-nt!ai   ElectiK    Co     [S^  he  lei  '  ijv      N.    \      j 


DESCKiriOKS     •IVlav    lines.    •  It  insf or mer s.    •Radio- 

tre-juiru  .   filrers,    Muhein.itK.il    in.ijvsis,    Circuits 


f    ...    r^    .      i     .    . 


DESCRIPTORS:    •IXlay  lines,    'Transformers,   'Radio- 
frequencv  filters,    •Synthesis,    Iheorv,  Magncnostrictive 


PB  162  623      $3.60 


rc■.l^rant  mater  !dls,    V  br  iri  ■[;,     !f>-.    PnHluction. 


▼^  <«  .T     v,« 


jf 


S    1(1 


S    1  I 


PB    162  664       511.  Ml 

ACC  f:i  HRATI-.i)   I  IFh    n.S!l\(;   iWI  s;k;\ -ION- 
CAf>A(irUR    Hf-;i  KHII  UN     SI'DILS      tvf.     s 
tivlKutt.     Su^u^K^^^,    ■  vyi       '(i  (  Vmi  i  i,  •    \\      i\(t  i>\)\2 
1  Sop  >4      \>\.    IS  :,.t^. 

i)f-.S(  Kirn)K.S    VMi    .  .apatitors.   •Ceramic  capacitors. 

(  \ipi.  iti),>     I  Iff  .  viH\  tani  V.    *Rfliah»lity  (Electronics). 
I  ii.i,irv  vontioi     S(t(.-.sfs.    Electronit.  txjuipmcnt. 

A  .ontrolleJ  experlmt-nt  >*as  run.    using  mica  capacitor.' 
Js  :  !:-p;  rst-ntan  vf  clci  ' ;  JiiK   ^ « )rnf)(  xu'iK -,     to  test  the  hy  • 
pothc-MS  thai  proj^rt-sMi  vf  -,rrt.--,,  ,:if  Jt-^:   results  are 
nwtrx-matuallv   t  flatatu..-  t..  the  re-  ..[-    .r  -.r,.  i  iv  stress 
test-,     and  to  Jt-ter  mine  whether   >>:    lot  ;f,c  pr  i>j4:  casi  ve 
stre-,-,  :r.  hiiKjue    >t^-r-,    i    iseful  means  of  accelerating; 
lite  !e■^I■^  iin  ele>.tri)(iK    .ampunen:-.       It  was  fouiui  '>..,■ 
tUDe    ro   failure  .hi  pr  ogres-,;  ve  -,rrr-,-,  .ould  t».-   reMtcJ 
to  r,.'in.    ro   failure  on  su.iJv   ■,[:.-,-,       In  addition  the 
J<if  1     Kl...Jte  r.iidt   I   .t:  V   -riiHt  test  is  feasible  for  qual- 
'"'  ^   ""•  "    "    i^.eptjue    'f  mua  captK  itors.     Time 
savings  as  great  as   i  nundr  edfo;.l    .v.r   t-u-  usual  steady 
stress  prixedure  are  ;>>ssit-le       Ir  w  i -,    i.-,<)  found  that 
the  life  of  the  mua  .  i[-iai  iMr-,  *  i •,  t(re.ir,v  affci  ted  by 
storage  conditions  a, id  a   shorr   :  i  vestigafion  of  this  ef- 
fect was  Londixted.      The  eiKou:  aging  re-,  i.t-  obtained 
suggest  that  the  ptov;ressive  stress  rei  rinnj.^f  offt-rs 
ojnsidfi  able  promise  for    i.    e.er  at. ig  life  tests  involv- 
ing combinations  of  stressfs    i  i",  nio-o  complex  com  • 
pi)nents.     (AutNir  ) 
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General  Klectric  Co.  ,   ^vra^tise,    \.    \ 
SOLH^  STATE   FILFt-KS.    [)Hl.\V    l.'lNri^   AND  TRANS 
FORMHRS,    by  A.    Robcngreen,    i:,    .\i.    S'L-ariis,    an.: 
S.    W.   TehtJn.  QuarterK   refX.    no,    1,    1  J..K    i  i,  <  r  ^^. 
on  (\)ntract  UA  16()W   sc    "•^U^.    'l^s^l   144,,      ,  .^.f!, 
ArV2KM)Hl. 

DESCIRIPTORS     '[Vlay  lines,    Transformers.    'Ra.:!.. 
frerjuency  filters,   Synt^iesis.    I^ieory.  Cir^  ..u.s,  TcramK 
materials.   Materials,    •Miniatir--  electronic  equipment. 

A  coMiprehenhive  review  1.-,  prese-Ue.;    if  cfie  state    'f  fit- 
art  in  suhd  state  filters.    It  lx.;i;i.s  wu;.  a  sv.i  ,-t.-v  ..f  [:«_■ 
synthesis  methods  which  are  avdilahk'  and  f.<,:i  presents 
a  concise  review  of  image  ptirameter  tl  jnr\    j^Va^v.  ist.':  ■ 
most    iseful  technique  for  a  rescarcn  aiul  Jevelopmc-rit 
pn-)|ect  of  this  nature.    The  common  soli.l  sta-e  filter 
elemunte,  are  discussed,   as  *ell  as  v.^  tTiatenaLs  .,.sed 
in  their  fabrication.    A  detailed  aiulvsis  of  1  wuswuIl-J 
ceramic  tranaformers  is  preseiuej  alon^  A:t.    e\p   r. 
mental  results.    The  results  of  m  i-.itia!  ni^Kte  st..Jy  for 
novel  filter  elements  a-id  material  te"ipt-rir  .re  stability 
tests  are  summari/eJ.    (.A.ifmr) 


PB    162  6H       S8   60 

General  Electric  (1:0    ,    Syracuse     N     Y 
SOI. in   STATE    FILTERS.    !)hL\Y    I  INFs    \Nn 
TRANSFORMERS,   bv  A     Ronengreen.   C     \\     Stearns 
and  cxhers.    Quarterly  repc.   no     2,    1  (Vt  sg-i   ].,,,  ni 
on  Contr  aa  DA    i6-()  W- sc-7S  546      [l^MlfgSn      <  rets 
AD-234  507. 


DFSCRiriORS     •IVlav    lines,    'Tr  ,.nsf  or  mer  s.    'Radio- 

fre'jueru  ,   filters,    MathrmatKal    in.ilvsis,    Circuits. 
Cerimu   materials.    Imptxiance. 

A  mathematic.il  milvsi-,    ,f  tf-,.  ..ff^.^ts  .,f  rhe  terminat- 
ing inifx-dances    ,n  rf;,-  r.sp.Hisr  .  ,f   ,   single  ceramic 
transt.umer    is  ^iven      fi.<r  ex;ierir!ient  il  .ind  analytical 
res-;!',    irc  presented  t..  sh,,w,   tfu-  effects  ,^\  the 
r'-rrnina'hr,s  ,hi  the  filter  tunduidth,    center  frequency 
in.!  mscTMon  lo.ss      .\  the,  .r  et  u  .1 1  curve  shoving  the 
!issi;^,'ior,   l,,ss    ,s    1   !.;ivTi..n  ..fthe    V!{-  f  r  tct  1.  *ia  I  K.nd- 
••■i-l'f.    i:k:  -.he  riuxfM.nu.i!  O  .  ,f  the  -etamu   tr.inslormer 
IS  also  included.     ITie  ^v  .,^-a  .  .f  simpU    ver.imic  trans- 
former filters  incor;>>i  irin,^  :n.!i..  t.in.  r  s  is  p-rfsented. 
TvpK.ii  r's;^,-s,    .   .r  .,-.,    irt-  sh-mn   Ahich  indicate  the 
hond^*l.!tt    *i,!eni:u  *':.f.  ...n  W-    uhie-.i-J  by   the  u.se  .rf 
'"''"^■^ '■-'■^-     !'!er.s:lt,    ,t    in  inv.stigatiiH;  ..f  the 
•■rfevts  .,f  ,ic-.tr>.l<    ;k.,si';,,,,  Of]  a  trinsversr  resonator 


I  r 


•w  n 


;es«- 


,  ;.!  V  (■■ 


•  n.luatt  [hat  mixitiuim  Iwnd- 


*idth  occurs  when  tin-  -l.-ctr    ^U-s  arr  s\  nunet  r  ically 
located  and  cover  apprMxim  it<,lv  twi.-th.irds  of  the 
res,,,  .r  -r   l-n^^h      Cocsuk-r  iti-n  is  ^iven  to  .erarnic 
'•'■'"'    '■'■'■'    '''*'*  .  IT:,  e  filter  s.    r or  sional  tr  insformers 
i-k!    1    :..v.    ,,,.,.,   A:r.    s,,nu    d.lav   ii.-K-.    (.\.,thor)  J.Ve  also 
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(»-neral   --.lectrK    .   .  ,.  ,    Sy,  ,,  ...,^._    s.    y 
SUl.H)  STAIE   FU  IKHS,    DFI.^Y  LINES   AND  TRANS 
FORMERS,    by  A.    Rosengreen.    (  .    M.    Sr.Mrns,    and 
S.    W.    leron.    <v,.inerly    lept.    n.,.     \,    \  |an    1  .Apr  6(1     o.i 
Contract  DA    <r   1 1  Vi    .,^    -'s^4^.     [  ig^o)   .>[„     j   ^^.f,. 
AD   24(1    s^•^. 


rs. 


'Radi.. 


DeSrRirTnR.S     T^-lay  Imes,    Trar-.sforme... 
frequency  filters,   .Magnetostriction,   (  eramic'materials, 
•Miniit  .re  •.Icnrromc  equipnu-iit,    (irc.its,    .Matl)c-mat- 
icai    iiwiF.sis,    Ban.!  [viss  filters,    U-.sign. 

\   l'>rigu.-di;uil  rixak-  ••ugnet,  .st  ru  ti  ve  t  ran.sfoi  rner  is 
k'sc  :  :lx-.:  a:iJ  rypual   tes^HMi.se  crves  are  stK.vMi,    A 
1..V--1  ..  I'.fig., ration   Ahich  makes  ...si-  ..f  r.^R-  mLit.ial 
v'M.plKi^  tx^-twfen  t.*ie  driving  coi  Ih  aiu!  an  additional 
cafwciti'i  to    .btaiii  \\\  improvfd  filter  chKiracteristic  wlt^ 
pi'ints    .f  infinite  atten  .ati.-n  on  Ua\.  sules  of  tfie  pass 
Ni:k:  Is    ilso  ,lfsc  r  ibeJ.    (,er..mu    bi  morpt".  reevts  oper - 
at.ng  I'l  V..K-  ■  trc-r    tr--.       tU-x  ,  ra  1  miKk-  at^-  Ji-Scritvd. 
1  vpual  resp..i;.sr  .  .rv..s  f  ,r  [,'*-,se  Ioa    frequency  ele- 
ments are  presc-nte.:  al,  .11^   .vitt.  crves  indicating  tfie  in- 
c  rva.se  in  fractMiul  lunjwulth  Afuct,  can  be  expected 
.^it,-;  inductance  tuning:.     \W-  .V'sigii  of  a    '.iM)   1   impedance 
transforming  filter  ..peratin^  at  s2  kiU>cvcIes  and  re- 
quiring all  sptiriou.s  respon.scs  to  W-  4()  db  bi-low  tlie 
mam  response-  for  foi.r  .K-faves  va^w  side  of  the  center 
frequency    is  i^wvw.      T'l-   results  of  ax-,  investigation  of 
the  effects    .f  .- lect  p  ..k-  [losition  on  t.V-  IvmdvMdth.  of  an 
"en.:    plate. r     re.sonar    r  art.   presented.    (Author)    (.See 
also  PB    162  hU) 
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( 'ener  il  !-.  kctt  u  r<A.  .    Svr, icu.se     N     Y 
SOLID  .S-IAIF.    Ml   n.Ks,    i)hl..AY    I  LNES   AND 
TRANSFOK.MLRS.    K   .x     Rosengreen,    C.    .M  '  Stearns. 
i.i-  S     W      I  ehon      (;)u-itteiK   icpt.    no.    4,    1    -Xpr- 
I  J  ilv  6(1,    ,Hi  fontr.ict  D.\    i6-tHy-,sc-7Mi46     [l960l 
7.}p    5  r,  fs.    .-ND   24  2  S^4.  ^ 


DESCRIPTORS:    'IXlay  lines,    'Transformers.   'Radio- 
tre(juency  filters,    'Synthesis.    Iheory,   Magnetostrictive 
tlenunts,  C'eramic  materials,   Pie/(x.'lectric  trans- 
.luceis,   lUi  I um  compounds,  Titanates. 

I 
rYelimin.irv  work  on  ceramic  voltage  transformers  is 
.:i.scribec!.    In  this  initial  ptiase  the  small  signal  param- 
■.■tii  s  .it  various  ceramic  materials  have  iK'Cn  meas- 
ured and  high  level  linearity  checks  have  been  run  txi 
the  mori'  promising  materials     A  .%()  kilocycle  center 
frcquenc  \  delay  line  has  tieen  constructed  from  a  91  mil 
j;inutc  t   fiisid  (jLkirt/  rod  and  barium  titanate  trans- 
Jaccis.     The  delay  of  this  2.'^  inch  line  was  4   6  micro- 
..cci^i.ls  [xr    inch  and  the  hand\*idth  was  138  kikx:ycles 
'a;  en  the   line  was  terminated  with  electrical  matching 
Actions  the  tixal  insertion  loss  was  1 .  2  db  and  the 
sonic  .itTi  luiatiiHi  in  the  quart/  was  approximately     01  db 
An  invistig.ition  of  the  use  of  piezoresistive  materials 
f(rr  active  transducer  applicaticns  is  also  described 
Vrx  conclusion  is  that  the  magnitude  of  this  effect  is 
t*  '  or  ihrc-e  orders  t(xi  km  to  be  of  use  in  these  appli- 
cMtiiKis.     rhe  investigation  of  torsional  transducers  has 
Xrn  ciKitiiuRxl  and  selective  pxiling  around  the  circum- 
fi'ience  of  a  ceramic  tube  produced  a  torsional  trans- 
.'..icer  with  .1  couplin»z  ccx-fficient  of  approximately  50%. 
M.i,:netMstrictive  filter  wnrk  has  also  been  continued. 
Hie  cascading  of  these  filters  results  in  an  improved 
sh.i,>e  f.ictor  and  a  mtxierate  increase  in  midKind  inser- 
tUTi  loss.    The  resonant  freuqnecv  of  a  ceramic  reed 
fiexur.il  m(Kle  filter  can  be  lowered  by  the  addition  of 
.^ mt  m.isses  but  preliminary  experiments  indicate  an 
i.rptCcMblc   incre.i..^e  in  the  insertion  loss.    (Author) 
tSc-e  also  PH    162  632) 
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lieiH-i.il  F^kctric  Co.,    Syracuse,    N .   \  . 
S(M11)  S-IAIE    III   FLRS,    DEI.^Y    LINES  AND 
^KWSItmMERS  (AND)  tlERAMlC    POWER   TRANS 
riiR.MLRS,    bv  (.'.   M     Stearns  and  S.    W.  Tehon 

^-artirly   r  c  px .   no.   6,    1  Oct  60-1  Jan  61,   on  Contract 
.)A  .i^  oW   SC-7K346  (and)  Interim  development  rept. 
no.  2,    1  Oet  60-1  Jan  61,   on  Ckmtract  NObsr-81369. 
1  Jan  61.    IS.Sp     9  refs.    AD-252  ,562.  ■ 

.'KSCHirrCRS;    •DeKiy  lines.    'Transformers,    'Radio- 
treqatncy  filters,    Power  transformers,    •Miniature 
•-•kctronic  equipment,  Transducers,    FernxTectric 
•'..Iter  lais,    Polar  1 /.at ion.   Ck-ramic  materials. 

I^.e  theoretic. il  and  e.xpe'riinental  investigations  of  the 
flecTs  of  terminations  on  ceramic  transformer  char- 
'wctistics,    iTiethods  of  shunt  .ind  series-tuning  for  in- 
r<-.ising  tfie  effective  bandwidth,   effects  of  electrcxle 
Tci  ,uk1  [xisition  on  b-mdwidth  and  cascade  networks 

r  res[>)nse  shaping  are  summari/i'd     The  longitudinal 
ck:  circular  [xilari/^ition  techniques  developed  and  the 
■".e-vlv  divelo^x-d  torsional  transformers  are  described. 
Brief  .Icscriptions  en  ceramic  high  voltage  trans- 
•  'rrners,   gvr.itors,   active  transducers  and  sonic  delay 
lines  Aith  both  metallic  and  quart/  wire  delay  mc^Jia 
^fe  includcxl.    One  hundred  experimental  samples  to 
illustrate  these  various  ptiases  were  fabricated.    These 
■"imples  are  described,   typical  response  curves  are 
r^esented  and  the  pertinent  characteristics  of  these 
•'amples  are  summarized     (Author) 
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General  Electric  Co. ,   Syracuse,   N.   Y. 
SI  L'DY   TO  IMPROVE  ACCURACY   OF   MULTI-BEAM 
1  RACKING   IN  CATHODE  RAY   TUBES,   by  Milton  E. 
Russell.    Quarterly  rept.  no.    1,    1  Apr-30  June  59,  on 
Contract  NObsr-77536.    11  Sep  59,   35p.   4  refs. 
AD- 226  041. 

DESCRIPTORS:  'Cathode  ray  tubes,  'Electron  beams. 
Electron  guns.  Electron  tubes.  Theory,  Electrostatic 
fields,    Djsign,   D-Tlection. 

Efforts  are  being  made  to  improve  the  accuracy  of 
multi-beam  tracking  in  cathode  ray  tubes.    The  work  is 
be-ing  performed  in  3  phases.    The  purpose  of  phase  I  is 
to  conduct  a  theoretical  study  of  the  problem  of  mulli- 
gun  tracking  and  investigations  in  which  an  approachand 
method  will  be  determined  to  increase  the  accuracy.    A 
design  objective  of  an  accuracy  of  1/10  of  on..-  percent  is 
being  used  for  the  theoretical  investigation.    An  experi- 
mental tube  will  be  constructed  using  the  optimum 
theoretical  design.    Based  upon  the  theoretical  findings 
of  phase  1  and  an  evaluation  of  the  performance  of  ex- 
perimental tubes,  the  purpose  of  phase  II  is  to  design  a 
practical  electrostatically  focused  and  deflected  rwo- 
gun  tube  whose  beam  will  track  with  an  accuracy  of  at 
least  .  5  percent  between  guns,   using  the  present  state 
of  the  art.    TTie  purpose  of  phase  III  is  to  construct  rwo 
tulxs  of  the  approved  design.  (Author) 
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General  Electric  Co.  ,   Syracuse,   N.   Y. 
STUDY   TO  IMPROVE   ACCURACY   OF   MULTI-BEAM 
IRACKING   IN  CATHODE   RAY   TUBES,   by  Milton  E. 
Russell.    Quarterly  rept.   no.    2,    1  July- 39  Sep  59,  on 
Contract  NOb6r-77536.    15  Oct  59,   35p.   4  refs. 
AD-22h  768. 

DESCRIPFORS:  'Cathode  ray  tubes,   'Electron  beams. 
Electron  guns,   Electron  tubes,   Tracking,   Errors, 
Design,    Tests. 

Objectives  of  the  study  are  to  attain  theoretical  tracking 
accuracies  of  .  1  percent  and  to  complete  sample  dual- 
beam  tubes  of  practical  design  having  accuracies  of  at 
least  .  5  percent.    Two  basic  problem  areas  are  the 
source  of  tracking  errors  in  multi-gun  tubes.    One  is 
the  construction  error  problem  where  imperfect  elec- 
trode positioning  causes  errors  such  as  trace  misalign- 
ments,  pattern  distortion,   etc.    The  other  is  inherent  in 
present  systems  and  is,   in  effect,  due  to  the  fact  that 
rwo  or  more  non-linear  sweep  systems  are  not  coinci- 
dent.   Seven  approaches  are  being  studied  in  an  effort  to 
achieve  improved  tracking.    Six  involve  approaches  to 
improve  the  theoretical  tracking  accuracy,  and  the 
seventh  concerns  the  mechanical  or  construction  error 
problem.    The  approaches  and  results  to  date  are 
samnarized.  (Author)  (See  also  P6  162  623) 
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new  series  of  BaTiOi  with  Nb^O. 


and  ThoO-  additions, 
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search,   Low  temperature  research,   Processing,  De- 
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Corp. 


Hamiln)n  standarJ  Hi  • .  , 

Br.Md  Bi(M)k,   Conn.  ,,  rowivri-* 

VIl'l^Y    AND  [)KVI-:L0PMIN1    ''!      1  H  ASMM  OK  /I.D 
MOl)Cl  \K    POWHK   CONVT  KlI  Kn    t,'.  Howard  Hor.man 
anJChark.Kurkul.     .^u  a  ■    r  r.  pi -cr    .^  r.-pu   no     1. 

U^n\  ip     ^  '  ■'-    K'  P'-    '-•    ^'^'^'^  2215.   AD  ZSO  188. 
r)FsCKlPr()Hs    WAiv^v  implifKts    Voltage  regulators. 

LUvtroHK  -qaipm.-n>,    M',.    :    .utI'    -.   Kol.ah.lity. 

bwitchiiVii  circuits. 

Ke.search  i.  prc..nud    .n  the  .k^vlopmont  of  tr.n- 
sistori/r.l  modulH  p-^-  t  converters.     \"   ip.ivtical 
study  ,.t  ..-xi.cing  .vst-n-  c'k-  pt  ■  (ph-iM    1  ol  'hr  pro- 
.r  im)  *j.  rmd.  .     Co.Kli.i-.,   K-    .--ix.rt.d.     Thiscon- 
c.pt  vudv  1.  Ls.,  nri.llv  i-tnpl-  '-d.   and  the  second 
^a,..    .ircu.t  d...^t.   inM  d-v  I  rnv-   .^  N  mg  «.tarted. 
X  nummary  of  conclu....n.  .h,.^.  tlut  :r.    ,pumum  con- 
...r-c   svM.m  conM.ts  ut  a  l2(X)c  free  -  running  drivtr 
.ri^jf      1  push-piill  p..^.  r    ,ti.:.     ind  -  u-.t  -rm-  r   -.u'put 
H;,b.un'hcd.^.r.d.u'p..   vol-..-    l.v.  1.     C^.n^hinit.ons 
;,r  nKKluk-.  t„,.hrain  ,;>..t..   p-  "■    :  mance  requirements 
(p,...-r  tatm^.    input   ...Ui^c.   output  voltagt)  appt'ar 
„  a„hlr  for   rh.    p..w,  t    r  .nge  up  to  25U  watrs.     Also,   th. 
t,  ..ibihv  nf    >h.  tiiMtic  inverter  action  by  providing  ad- 
jri..nil  tncKluU-  ^pp^it  ^  very  promising.     (^Ircmt  de- 
siKTi   ind  br-adN-ar'!  ni  rvif  icrure  and  telling  will  Ik 
r-quir-  d  during  rh<    .■  .   -k:  t^ase  to  verify  these-  conclu- 
■,i,)n^.     (  Xuthi  't  ) 
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Haniiltun  Standard  i  )i  • 

vn'nv    wTliATLUPMl  NT  OF  TRANSISTORIZKD 
MOIKL  \K    P(JWI  K   (  UNv-:  KTLKS.   by  Howard  Horstmn 
and  Frai^k  I  .    H  ifv,.a.      quarterly  prr^ic.ss  r   pt.  no.   2. 
,  (.  .     n   !>.     N)      ,r  I     ntract  DA   ib-Ui9- sc  ■H:»369. 
U^n;  4^p.     ^  .'t..   K   p^.  tK,.  HSEB  2224;  AD-253  82-i. 

l)t-.s(  KIFIOKS;  Transis'ot -.    'Powei   supplies.    Direct 
..rrm,    f- 1- cnmic      i  npt:     t..    ^^^'"^^'fl"''-'/^' 
Voltagr   miplifi-r-^.    V  >!' age  regulators.    Reliability,   LX - 

lJ^^     T    St-,     •[!•  CI    nic  circuits.   Switching  Circuits. 
Magnc'ic  amplifi- I..    iM^^-.r  circuits,  Oscillators. 
Anal  V  si -i. 

IlK    inalv'Kil  vud..     t     x,,'ing  power  conversion,  con 

ccjts  (IX'  u,  IX)  ^a.  ..-mucd.     Two  pape-r  designs 
;v.  V.    Aork.  d    Hit    ,,kJ  cir.  ii's  were  breadboardcd.   One 
.1,  .un  unl,/e,  iv.Ue  ..d.h  n,  .'    i  iM  .n  for  voltage  regula 
M,.n    the  other    'es.gn  umU/-  ^  -^V^    ■■•l"ge  amplitude 
CHuVolforourt^r  v,.lti^.    .    .ulru..      'V    P^'TH-^-^f 
•h-  s-  d<siwis  1.  .<.  cumpa,      th.    •  ..    ■M.-th<Kls  of  voltage 

,  -liriMP  ',.    1   ■    rt'Mn.    which  mefh.«.l  will  bt  nK>re 
,^"^'.;i      .,h.    M..M1,-   conc.pr      Br  ac^N.ird  const ruc- 
-lun  Aas  n,   ir  I',  u>mpi -.ed  and  exiensivn  data  was  ob- 
ra.ned  on  .om,    ..f  th.    .ub  circuits.     No  problems  were 
.'•nenunter,  J  m  'tv.   .-s.  .11  .:or  stage,   the  p^wcr  stage,  the 
c.muolled  ..  etiti-  1    s'  .,;.  .     iiKl  the  filter  stage.     Th. 
„nly  problem  ,  no-unt-t  .d.  .  .^  Mth  the  magnetic  ampli - 
fur  which  is  Used  to  'n^.  :   'ik    .untrolL-d  rectifiers. 
(Author)  (->  •      li-'  t'*^    i'^^  ^**">) 
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Lawrence  Radiation  l.ab.  .  ' '.    jI  LlalitoMna, 
Livermore.  .,,.  v. 

A  CJ^THODE-RAY   SWl  M  M    r  RF   WI  HI  1  1  *  HAN 
NEl  S  OF   ELECTRON  .M^L.  i  U'Ll^  AIK  >N,    b> 
R.   Kuhbjian.    Ropt.  on  Contract  W7405-eng-48. 
2()  Dec  61,   23p.    12  refs. 
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CRYSTAL  CHEMISTRY   OF  CERAMIC  DIH.l.^    IKKX 
byV,     K.   Bues^em,  W.  A.  Weyl.  am  1,    \.  Ma. -'..o.    J.  . 
Quarterly  rept.   no.   H,   (Rept.   no  J  4;  1;  '^-/l" 
IS  Mar  62.  on  Contract  DA  36-039-sc-789l2. 
lf>  Apr  62.  65p. 

DESCRIPTORS:  'Ceramic  capacitors     V  ^  :  '  '  '^   "  ite 
rials.  Dielectric  properties.  •Dieleciru  s     f-"^". 
electric  materials.   Glass.    •B.irium  comi>ui„d~     Iitui- 
ates.  Titam urn  compounds.   Vanadium  coft.f...Mds 
Oxides    Deterioration.  Crystal  structure    Chcnn.  u 
impurities.    Electrical  properties.   High  tempe-rata.e 
research.  Phase  studies.  Test  methods. 

Investigations  on  lii  ri03  are  directed  tow  .:d   .  t-"e. 
understanding  of  degra^tion  and  developing  a  quanti- 
Live  theory  of  the  degradation  process  for  the  purp..se 
erf  predicting  life  over  extended  period..     Measurement 
and  interpretation  of  processes  occurring  earh  in  the 
hfe  of  the  dielectric  can  be  used  for  predicting    .te  ex 
pectancv  are  discussed.    One  technique  involved  the 
simultaneous  measurement  of  the  resistivity  and.  mk 
losses      Another  was  concerned  with  the  measu.  e.m,.. 
of  charging-discharging  currents  in  IS-minute  cycles, 
combined  with  a  recovery  study  at  temperature    m  m 
tlevaied  temperatures.    The  last  part  of  the  fti  1  K  '^ 
studv  deals  with  the  measurement  of  voltage  di^r.  .bu 
t.on  in  a  BaTiO,  blank  under  IX^-stress  at  2U^  (         I  h. 
cvnluation  of  these  results  revealed  the  geiu  :  .'.  ...  ot 
rath-r  large  space-charge  clouds  near  the  electrodes 
and  their  movement  into  the  interior.    FurtVe:  expoii 
ment«.  on  enforced  glass  formation  in  syste.rs  .  o,.ia,..- 
ing  vanadium  pentoxide  as  a  major  constituent  a.e  ,e 
port'Xi.    (Author) 
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I  indcn  Labs.  .  Inc.  .  State  College.  P  o 
HIGH  TEMPERATURE  CERAMIC  DlElhriKKV    bv 
W     K.   BuesscmandP.   A.   Marshall.   Jr-   '.'-"  "^ '^ //'r' 
,.,.    1  (Rept.  no.  7)  on  Contract  DA  ^-^«^--- '  «^'^• 
c.^tlnuatlon  of  Contract    .X    ^^-a3<^-sc-7Sa36. 

IS  Apr  60.   4«p.   4  refs. 

DE-SCRUTOKS:  •Ceiamic  cai^acitors.    'C  .  .  ir...    .natc 
rnl<     •Dielectrics,   'Barium  comiwunds,    l.Mn.tes 
Fluoiination.   Niobium  compounds.  Tantaluim  .  ..n 
pounds.  Oxides.   X-ray  d.ffracnon   inalvsis. 
•Semi'  onductors. 

This  report  contains  the  results    „  .^  ■  d.ff.-  'H  studu  ■• 
One  IS  tlie  continuation  of  exiK-ritu.,.-^    .<.  H.KU.ne  treat 
mem  of  BaTiO-,  -  bodies .  compi.s...^:    cw  ,.!-     .-.  dat  . 
weight  loss  measurements  and  an  X    •  .v  ..vest  ,^at,o.   >^ 
reactUKi  pr.KJu.ts.     The  other  stud,  .s  ..wu  r,n<x\  wuh 


new  series  of  Bari03  with  NboO.-  and  Ta20-  additions. 
Nh  'i^A   r.i  were  contained  in  tnel)ld  series  .T2  and  3.3 
wheiL'  tt,e\   resulted  first  in  a  nKKlerate  stabilization  and 
•  ^iih  Uiigei   additions  up  to  0.  2')b  "  b.  ni.    (bv  tpole) 
\b  (J.  oi    LijO;    -   in  sc  inK  oiiduct.Mt\  ,     This  semicon- 
Juctivits   lia^"l)eeii  stud.eLl  .n  othei    lalioi  ator.es  and  it 
has  been  shown  that  ihese  matetials  (vMth  an  optimun-. 
content  of  pentavaieai  o\ide  ot  i).  V>    b.  tii.  )  belong  to  the 
class  ol   ri(      iKXlies  (l»)dies  with  jXJsitive  teiiipe  i  at  ui  !.■ 
coefficuai  oi    ic-.sti\.iO-     HovNevei  .    additions  of  Irb.iii 
andmoie  icJd  to  t.iklhlv    iii^iii<uing  mate.  lais.      Phis  le 
port  contains  a  stu.U  oi    \2  ^  oiujxjsii  .ons  .n  the  transit. cjn 
range  fioiii  seiiiii.oiKljvi.viiy  to  i.isulaiing  Ixdiavioi  .     A 
theoiyt'.J!   till--  11  iiisKion  Is  [11  ojiosed  and  .t  .^  ^hown  - 
theoretically  and  t-'\,i<- 1  .mi.iii.1  il\    -  ihat  tl.i.   ludies  whiih 
ire  insulating  jusi    iIucl   die  -(.  mi,  ondu^  na^  laiigc  are 
very  stable.     (Autiioi;    (See  also  PR    IbibM) 
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I  mdeii  1  .lbs.  ,    inc.      State  College,    Pa. 

MKiii  n:MPi-:RAriKi-;  ('i;KAMi('  niHi  i:ctkics  (si'm- 

MAKV    Ol-    I)I-;(;K ADA TION),     bv  W.    R.    Ruesseni  and 
P.    \.    Maishail.     (^^uaiteilv    t  ept .    no.   6     (Rept.  no.    12) 
l.=>  Jane    1  "-^  Sep  M       Ml  Co.ittaci  DA    ^6 -11 -i^  -  s.  -  ""S^l  2. 
15  Oct  M      ^"-p.    1^  tets. 

DESCRIlTt  )RS     •Ceramic  capacitors.    •Ceramic  mate- 
rials.   'nRie.t.Ks     I  )egr  ui.ll  .on,    !'\t  r  oelei.  1 1  K    mate- 
rials,   *  lit  emjiii  ,   >iiM-x)ii!id- ,    Ovides.    'Iti  r  lum  com - 
pounds,    rnanaies     la.\tr.cil  properties.    Thermal 
stresses.    Voltage     Stresses.    Ox\gen  pressure.    Fki- 
orination     imiMir  ities.  | 

This  lepiit  com  mis    i  samii  ar\   of  research  and  de- 
velopment vsiMK  ''i\  stab,  h/at.on  of  ntanate  ceramics 
against  degradation    it  !..gh  ti'mpc'iatut fs .     Part  I  con- 
tains  [VrfMviH   tacts    il«uit  tht    elect  rical  prope'rties  of 
TiO?-bodie'-  v..t'       ii;  t  woiioui,    additions  of  seleitc'd  im- 
purities, especially  rhe  cdi.ingi.  oi  the  delt.i  wnl-,  t.mi. 
conductivity  at  higl    '    ■:iperatiiie   iiid  lifetime  iindet 
LX^-voltage  at  t-,ig(,  u,  mpei  atm  t  .     Part  11  contains  a  dis 
cussion  of  elec  T  A  1 1  iii"o(x.'i  in-'s  of  KiTiO  , -txxlies. 
stressing  the  elfi.\ts  oi  oik'   sidt-'d  surf. ice  treatment 
*ith  higher  -  valen;  v  ,it  ions,   of  ow  gen  -pi  t  ssui  e  and  of 
fluorine  tu.umciii  m  lite   time.     Part  111  is  a  condensa - 
tion  of  all  iK.tiiieiu  ta^ts  almat  degradation.     It  is  pro- 
posed that    legiavlition  IS  d.ue  to  inhomogeneities  in 
these  diele^  : .  u  --  vMiv  :i  iL-.id  lo  ^i  i  ong  lOcal  f  n.  Ids  ac  i  os 
the  lavers  Willi  higti  lesistivitv  and     tlKi  efoi  l-,    bieak- 
Jown  of  these  layei.s  b>  Zenci   Ineakdow.i  and  b>  injec- 
tion of  anion-vacancies. 
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v.ipacitors.    Dielectric  films. 

•(Li.imic  materials,  •jtirium 
.iiiMlum  iomi>ouiKls.  Vanadium 
dci-tMcs.  Dielettric  proix'ttie*- 
studies.    High  temperature  le- 


search,  Low  temperature  research,  Processing.  De- 
termination. Capacitors,  Tantalum  capacitors,  Glass 
capacitors.   Materials. 

The  first  two  parts  of  this  report  deal  with  dielectric 
materials  in  the  ternary  system  BaO-Ti02"Ta20-. 
Part  1  contains  an  X-ray  investigation  of  the  complete 
set  les  which  reveals  the  presence  of  a  second  phase  in 
addition  to  the  main  perovskite  phase  in  several  of 
these  txxlies.     High  resolution  recordings  of  the 
(()()2)/(200)  line  pairs  of  the  perovskite  phase  indicate  a 
distribution  of  c/a-ratios  of  the  crystallites  present. 
This  IS  in  agreement  with  the  findings  of  Part  II  which 
show  the  temperature  dependence  of  the  dielectric  con- 
stant from  -6.5'^C  up.     In  Part  HI  the  recovery  of  dielec- 
trics after  degradation  is  investigated  and  it  is  shown 
that  a  one-hour  heat  treatment  at  the  silver  firing  tem- 
[x-raiure  restores  the  lx)dy  practically  to  the  initial  con- 
ditions.    Part  IV  deals  with  charge  and  discharge  phe- 
nt)mena.   of  BaTi0„,   under  the  conditions  of  a  normal 
degradation  experrment  (200"C,    2.5  volt/mil  DC). 
(See  also  PB   162  S.5^) 
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r.inden  Labs.  .   Inc.,  State  College,   Pa. 
S'RJDY   OF   THE   DEGRADATION  OF   HIa^   K  C:E- 
RAMIC  DIELECTRICS,    by  W.   R.   Buessem,   P.   A. 
Marshall,   Jr.,   and  S.    R.   Butler.     Quarterly  rept.  no.  1 
on  Contract  DA   ,36-039-sc-7S036.     31  July  58.    "Ip. 
6  refs. 

DESCRIPTORS:  •Ceramic  materials,    'Ceramic  capaci- 
tors,  •Dielectrics,   'Barium  compounds,   Tiianates, 
Thermal  stresses.  Voltage     !^tresscs.    Lanthanium 
comptiunds.  Oxides,    •Semiconductors,   Lattices,    En- 
thalpy.  I^egradation. 

Phis  report  contains  exfK^riments  on  the  dependence  of 
the  lifetime  of  BaTiOodielectrics  upon  temperature  ai-id 
voltage-stress.     A  semi-empirical  formula  is  proposed 
which  contains  three  constants:  the  thermal  breakdown 
voltage,   the  infinite  lifetime  voltage  and  the  degradation 
rate  constant.    This  formula  fits  well  and  the  data  on 
BaTiOoi  however,   much  more  experimentation  is  nec- 
essarv  to  test  its  general  applicability.     (Author) 


PB  162  bH~       $.5.60 

Linden  Labs.,    Inc.,    State  College,   Pa. 
SIT'DY  OF  THE  DEGRADATION  OF   HIGH  K   CE- 
RAMIC I:HELECTR1CS,   by  W.   R.   Buessem  and 
P.   A.   .Marshall,   Jr.  Quarterly  rept.   no.   2  on  Contract 
DA  36-039-SC-75036.   31  Oct  58,   5,3p. 

DESCRIPTORS:  'Ceramic  capacitors,    'Ceramic  mate- 
rials,   'Dielectrics,   Degradation,    'Barium  compounds, 
Pitanates,   Fluc:)rination,   Lanthanum,    Electrical 
properties,    'Semiconductors. 

I  his  report  contains  the  first  results  erf  experiments  to 
combine  the  beneficial  effects  of  additions  of  higher - 
valcTit  cations  and  of  fluorine  treatment.   It  can  be  con- 
cluded that  fluorine  introduced  into  the  titanate  lattice 
in  large  amtxints  enhances  the  semiconducting  prop- 
erties of  the  barium  titanate  bodies  with  lanthanum  ad- 
ditions.   Soine  of  the  BaTiO^-lanthanum-fluoridebodies 


has  also  been  improved  by  a  factor  of  20-30.   TTie 


Contents: 


constant  within  S- ID'T  tr    t:-.  J  Ur'(     :.  1  46<»'\  .    (Sof    lis. 
PB   162  Mb) 
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l.inden  l^bs. ,    Inc.,    State  T^ 'Ikvf,    [''>. 
STLDY  OF    THK   [)fcX~;KAl)A  IK 'N   Cf-    HIC.M    K    CF.- 
RAMIC   DlELKCTHlfS    h-v  W.    K.    [V.o^ei:.    ii;  '. 
P.    A.    Marshall,    jr.    (Kiarrerl'.   :  cpt.    ;io.   .i  on  Contract 
[)A    i6-().W-sc-7S(XJ6.     U   Jar  Sw,    Sip. 

[)HSC:RlPrORS:  •C'eraniK   .apaLiMr^,    •Ceramic  ma- 
terials,   •Dielectrics,    [X'^iradatiin,    •(.alcium  c<->m- 
fKJunds,    Titanates,    •Titanium  cixn(.>  u.rHls,   (.rxKk-s, 
Flutjrination,   Voltage,    .Stresses. 

rhis  report  contains  lifetime  srjJies  nt  t,a[i()^      in^l 
ri02  "dielectrics  up  to   i5(J"C  and  Id)  volts    mil  VMit 
age- stress.    A  theoretical  litetirne  fnrmula  is  Jc^  ci 
opod,    assuming  a  linear  change    if  ctie  resistivity  With 
time.    This  formula  is  compared  with  the  pre-vmus 
lifetime  formula  whuh  was  ba^ed  on  a  logarithinic 
change  of  the  resistivity  with  ti:Tie.    In  :tie  :  iive    )f  the 
rather  short  lifetimes  wtuch  have  been  ^cscrtxl  expcri- 
mertally  so  far,    the  two  formulae  give  s  .rTiiia:    :esalts 
and  cannot  be  distinguished  expei  inientallv .    New  ex 
periments  i-^n  fluorine  treatmcT.t  are  prcM-nittnJ,     .ni:.^ 
HF-gas  from  a  tank  and  an  aLirr.ina  tube  t..rnai.e.     {Tie 
reprtxlucibiluv  with  tJii>  rnethiod  was  :i.<   ^at.^factory 
because  ^)t  reactimis    if  t-.c  KF-    .;a>  w:;.";  the  metal  in 
the  tank.   Fiowcver,    ;t  was  fXis-,.ble  :u  prexluce  samples 
which  compared  favorably  with  the  best  -.ainpies  pro- 
duced prevuxisly  with  the    '^otKl.ti.  inc\l  t  .::\d^c"  mcthixi. 
(Author)     (Seeals..PB    162   b^") 
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L.inden  Labs. ,    Inc.,    State  College,    Pi. 
STLDY  OF   THE   DECRADA  HON  OF   HICH  K   CE- 
RAMIC  DIELECTRICS,    bv  W.    R.    Buessern  anJ 
P.    A.    .Marshall,    Jr.    (Quarter Iv   rept.    :iri.    4  uiC'iitract 
DA   i6-0:39-sc-"'5036.     M)  Apr  S^,    wrp.    A[)22()    ^^0. 

DESCRlFrORS:  'C'eramu  ^a^ia^.Mrs,    'tcramic  mate- 
rials,   •Dielectrics,    [X'gradati' m.,    •Barium  compounds, 
Titanates,    Fluorination,    Lra;!...::i,    Thermal  stresses, 
Voltage,    Stresses. 

.■\  new  prixredure,    called  therrr.ai  breakJ''Wi;  lesr,    was 
fiirmulated  for  the  invest igatum    )I  lathei    stable  mare 
rials.    The  test  cijnsists  of  a  slow  iricrease  of  voha^e 
stress  at  constant  ternpeiat  .le  to  mamtair'.  thermal 
equilibrium;  the  resistivitv  of  the  sample  is  ftieasured 
ccxitinuously  until  breakdown  'iti.,.rs.     iV.c  r  ate  ch'se; 
for  the  first  try-outs  was   2(Mj  v   increase   nun.     IT'.enew 
procedure  was  applied  to  Ba  I  iO^-b<idies  v^ontaining 
uranium.    The  thermal    breakJi'wn  voltages  wbtaincxl  ai  e 
K)wer  than  those  expected  from  previous   lifetime 
studies  due  to  a  difference  in  tne  ;!-,anaIact  unrig  of  these 
materials.   The  evidence  points  to  the  tact  that  the 
stable  L'-containing  bodies  also  have  an  insulating  la  >  ci 
at  the  grain  boundaries  as  nave  tlie  b«xlies  witr;  ti  lor  :iie 
treatment.    The  fluorine  treatment  ^rf  firod  BalUJ^ 
bcxlies  in  HF-atmosphere  at  tem^x.T  at-res  4t«J'6.S(>^C 
below  the  original  firing  tempc-rature  was  st,,dicxl  in  an 
alumina  tube  furnace.     Hie  re'f^lts   indicate  ;;.a;  a:  low 


U>  mtermediari-  teiuix-i  aiur  i.'s,    tiigh  HF  o.  on>.  ent  i  at  K>n 
pnxluces  ettetts   siimlai    to  l,iw  Ml-    coik  ciui  at  loii  at 

hiijh  tein^KT  it.ii.'^.     niet)<.-s[   :;  latei  lals  obtained  iiithis 
Ai,   .lit.-  slightU    inlet  i«i[    totr.ebesi   inareiiuls   manu 
la^  '    :  L-w  t)'.   [  1  ..  '(  .lie  • ;  cai :  i  leii:  Jul  i  iig  r  hi.-  ot  i^nui  I 
fit  .:.g.    (.-X.-llji  :  )  (.sec  .iiso  PH    162    6.-1"^) 
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Linden  1  .i:>s.  ,    i,,.  .  ,    si  i'^  OoUflge,    Pi. 
STUDY  OF      I  Hi     'UCKAIUTION  OF     tllCH   K  ri.- 
RAMIC    [")n-l    !t    IKUS,    b^    A.    K.    H..esscma;-d 
W    \.    Marsha!.,    |r  .    iK..i!te:U    ie[H.    •;.  ■.    ^    n;  t 'oiiti  act 
DA    ^6-()W-s^ -750.56.    .k)  July  S^,    ~2p.  AD  22^  L^'S. 

DESCRIPTORS:  •Ceramic  capacitors,  •Ceramu  mate- 
rials, •Dielectrics,  Degradation,  •Barium  ^  impounds, 
Titanates,    Fluorination,   Production. 

This  report  contains  complete  .lata     i.  tne  pi^perties  of 
a  series  of  BaTiO  ^  tx«J.es,   i:e<itLxl  m  a  stieam  of  iW^ 
}{}■'   nr-mixture  at  temfx-tat  ,i  es  between  >s(f'C  and 
IZtXC'C.   The  1000"C  treatment  pi  oduc  ed  :at(iei   stable 
bodies  which  survived  up  to  600  hours  at   vsir  c    and  lu 
volts/mil.   The  resistivity     f  •!  e  besi  l>Oies  m  this  set 
les  was  6  Megohm-cm  at  4<i«r\'  as  v . 'mpai  ei.1  with  ISO 
\!t.'gohm-cm  achie-.  ed  bv  fluorine  t:  eaimer.-  at   14S(^'C 
in  the  original  filing.    A  new  methv>d  I'l   tkioiiHL-  iieat- 
inent  has  been  ti  led  wtm^h  is  stat.^  as  ^ompaied  witti 
the  air-HF -stream  mettiod.    ll-.e  tieatmeiu  temfx-ia- 
tures  were  HSCV  an..:  14^(1'  t    ai.d  :;.e  j.  .-iicent  i  at  ion  of 
the  total   HI     avided  wt!  .Lxi  t:  .  .i;,    1    x    lo    ""   i  nolc  to  b  X  10    ■♦ 

mole.  The  improvement  of  the  resistivity  as  ,  .mpai  <.x: 
with  the  blai^  was  up  to  KXK!  t.mes.   'Wc  repioducibil 
ity  of  this  method  seems  :     tie  beitei   !;;.ir.  ttiai  of  the  iwi 
former  methods;  howevei,    ,t  .s  suli    .niv  Ian.   As  a 
means  to  improve  the    .iu;ei  staiulmg  ot  itie  mechanism 
of  breakdown,   a  Met. me  s:..dv  v)t  the  BaliO^  bvidv  sta- 
bilized with  0.  25  mole  %  UO3  is  pi  esentcxl,    amended  b\ 
data  on  other  properties.   This  b<idv  .s  Jesciibed  as  di 
electrically  "brittle":  it  either  breaks  .nstaiuK  or  it 
does  not  bt  eak   at   jil.     Hie  i;:tei  med.ate  iilelimes  at   m 
termediate  voitage   stresses,    .v!..v(.   i:e  d>.e  to  slow  deg 
radation,   are  missing  in  this  Ihjdv.   (.\..t!ioi)  (See  alsv) 
PR  162  689) 


PB  162  6^^!       S'   60 
l.in^lei'  i    lbs.,    Inc.,    State  Coll  i-^l,    iM. 

~^:    ; '•.  1 1    iHi    DfCiKAPA  nt  IN  (  i-  hiofi  k  cv.- 

:<A\!U      Dll-.l.l-A    livUS,    bv    vs.  K.    (i-.es -,  c::i   .i;;d 

r.    A.    Marshall,    j:  .    ■  j,..i: 'l:  r.  ii-pt.     ....    b(F-:!ial)on 
(    'ntract  DA  36-039-sc-~^'   it  .       1   :  )<,\    s>.(    ^<^p_ 
.\D-234   75U. 

DESCRll'KiRS:  •Ceramic  capacir-rs,    •c-eram.c  mate 
rials,    •I>ielextrics,    Production,    Bai  K,m  ^omp<  >unds, 
Titanates,    Fluorination,   Aging,   Resistance, 
;  >e-gradation. 

This  report  contains  the  c.  il  .at  ion  of  the  tl  ^oi  me 

■ :  e.itf-tient    't  five  cornmeri.ial  b<Kiies,    i.e.,    a  K  40 
(.NF<)),    K;   rS(i,    K    ^(MMl,    K  4<)(lli  and  K  NMXi  N.dv.    An 
impro\  (.•rneni  of  rhe  life  Mine  r.as  beer    ichieved  m  all 
V  ises.    i-i  ftie  .asL-s  ot  tb,e  K   T^o,    K  40( K  1  .md  K  6000 
b«,'djes  ::ie  'ii^f;  tempei  it,.;  e  iesis:iv:t>  (200*'   .UJ()*'C) 


has  also  been  improved  by  a  factor  of  20-30.   The 

absolute  values  of  all  resistivities  achieved  arerather 
>.milai,    and  the  activation  energies  of  the  fourhigh-K 
bodies  are  identical.   Ttie  fluorine  treatinent  of  the 
,,'i;i:;;ei  cial  bodies  has  also  a  vei  y  beneficial  effect  of 
the  K    ajing  rate:  m  one  case,    the  aging  rate  is  re- 
duced II  01;'    5.  tr7  [X'r  dekade  to  0.  sS'^,,    m  two  other 
cases  from  2.2'"  to  0.  ^2'v'  t  esp.   Ii  om  2.  1  to  L  0!^%. 
In  connect  iod  with  tin.'  attempts  to  gam  a  Uiller  Linder- 
standmg  oi  the  leattions  visaing  the  fluorine  treat - 
ment,   an  exti'iis  iv  <.■  weight  loss  stud\   in  the  presence 
0<  fluorine  dui  mg  Iiring  and  also  witfiout  fluorine  was 
undertaken.    (Author)  (See  also  PB  162   690) 
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,  I  lal  Lab.,    NV  w  >'ork  Naval  Shipvard,   Bnxiklvn. 

lAJPMlN!    01     A  Ml-  niOl)  l-"OK   mi;asl'kl- 
1    A-NDCONIKOL  Ol-    AIMOSPHLHlC  CONCLN- 

lON   01     .SlLlCONl     VAPOR    IN   CONNF-ICTION 
sirnil  S  OF     F^KL'SFi    VVLAK    IN    liNCLOSLD 

IHK"   MOTORS,    bv  1.    ].    StanK  v  and  B.    R.  Simm.s. 
'.  --s  npi.    1.     1  June  60,    ISp.    -i  ref>.    Lab. 
.-;  ^  >  i2   1  s.    Pi  It  2. 

I 
KIPIOKS:   •!  Kctric  motm's,    Power  equipment 
,    •("  irlion  bi  ushi  >,    •Lubricants,    •Silicone.s, 

-,   tonitol,    M(  aM.in  mi  nt.    Infrared  spect  ro.scopv. 


A  prisjeduii.   h.i--  Ix  t  n  dt.  V  t  lop<.-d  tor  producing  test 
atmosjjhere.s  coni.uning  known  and  controlled  concen- 
trations of  --ilicoiH   v.ijmi^  in  an  air  .strt-am,   tor  u.^m.   in 
the  i  V  iluat  loi-i  ot  acci  lei  ati  il  contact  brush  wear  in 
lotallv  I  IK  iosi.  1.1  i  Let  I  K   motor--  const  ructed  with  insula 
tions  n)n.-^isting  of  silicoiu   tvpt   materials.     In  addition, 
the  tichnujUL   utili/.ed,    ba.sL-d  on  the  quantitative  infrared 
~tvi.'i,il  ab>orlvince  of  silicoiu   tvpe  materials  at 
".^s  niicioiis,   ap[vais  to  Ix  ttasible  for  use  in  the 
.:i:t.ci  mi  asuri.  iruiit  ot  sihconi   va[>)r  concentrations  of 
the  order  ot  pait-,  [>  r  billion.     (Author) 
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Midwesieiii  Cnivei  sities  Research  ,Ass(TCiation, 
Madison,    Wis. 

im:  L.xciiAnoN  of  a  ctrcllar  cylindrical 

CAVIIY   BY   A   (TRCLI^R   WAVEGUIDE,  byC.  Bjerke 
a:id  j.    Van  Bladel.     Rept.   on  CAintract  AT(1 1  - 1)-384. 
2()Julv  h2,    l^p.     ^  ;efs.    NASA  N6,M()070. 
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.M.«>r(    Sc  hixil  of  f-'k-ctrical  Fngineering,    C   of 

P-.  nn,-v  iv.inia,    F*hiladi-lphia. 
INVi  M  ICAIION   01      IHL   ML  A.Sl'RFMEN  F  OF    NOLSI-;, 
■'.  Alii  I.!  F  cki  rsley,    David  B.    Geselowitz,   and   Pietro  P. 
■  "iiiivirJini.     Progress  rept.    no.    ^iiWrn  Cont  ract 
^DbM    4^128.     IS  Julv  54,   6  ^p.     Research  Division  rept. 
^■.    ^4    48. 

I 

niMKlFTORS:  •Noise  (Radio),    Measurement,    Noise 
analv/ir^-,    Mitirs,    'Measuring  di-vices  (FTectrical  and 
flictr  inic).    Radio!  n  quency,    'Pulse  generators, 
It'.''  iniiili.it.    Iiiijuincv,    Inti  I  nii-diati'  fn-quency 

'Hiplili'  I  .S. 


Contents: 

Technical  progress 

Radio  frequency  overload  in  ANAJRM-6,   AN/PRM-1  and 

TS  587-U  noise  meters 
Evaluation  of  URM-47  impulse  generator 
I.    F.   overload  measurements  on  the  URM-6  and 

PRM-I 
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RCA  IXfense  Electronic  Products,   Camden,   N.  J. 
MICRO-MODCLE   PRODUCTION   PROGRAM.     (Quarterly 
rept.     no.   10,    1  Julv-1  Oct  60,   on  Contract  DA  36-039- 
sc-75968.     [1960]  2b2p.    AD-25{)743. 

DESCRIPTORS:  *Electronic  circuits.   Diodes,   •Subminia 
ture  electronic  equipment.   Design,   Semiconductors, 
Transistors,   Capacitors,   Resistors,  Crystals,   Digital 
computers.   Production,   Electronic  equipment.   Circuits, 
Cotninunication  equipment.    Reliability,   Coils,   Radio 
communication  systems,   Packaging, 

PrixJuction  and  testing  of  final-grade  capacitor  micro- 
elements for  mixlules  was  completed.     A  micro-module 
trimmer  capacitor  was  tried  as  a  means  of  adjusting  the 
tunning  rf  modules  after  encapsulation.     Tests  on 
resistors  are  continuing.   Production  and  testing  of  final- 
grade  inductor  micro-elements  for  modules  were  com- 
pleted and  acceptance  tests  are  continuing.     Final -grade 
mixjules  are  in  life-test.     Catalysts  are  being  studied 
for  u.se  with  the  Stycast  26.51-40  encapsulant.     Work  on 
the  new  micro-module  assembly  fixture,   the  develop- 
ment of  header -type  assembly  methods  and  methods  for 
mechanical  measurements  on  completed  modules  is  con- 
tinuing.    Six  RF  and  six  AF  subassemblies  were  con- 
structed and  tested.    Tests  gave  generally  satisfactory 
results.     A  second  mcxiel  of  an  operational  AN/PRC-34 
tnicro- modular  receiver  utilizing  an  individual  copper 
shield  can  for  each  of  the  modules  was  constructed  and 
tested  with  satisfactory  results.     The  preliminary  de- 
sign of  the  AN/PRC-51  helmet  radio  set  was  completed. 
Organization  of  the  MicroPac  System  was  completed. 
Several  new  MicroPac  circuits  were  designed,   some 
circuit  modifications  were  made,  and  a  detailed  block 
diagram  of  the  memory  system  was  prepared.     (Author) 

PB    162  622       $9.  10 

Research  Lab.   of  Electronics.   Mass.   Inst,   of  Tech.  , 

Cambridge.  i 

CONTINUOUS  NONLINEAR  SYSTEMS,    by  Donald  A. 
Gtxjrge.     Doctoral  thesis.     Rept.  on  Contract 
DA   :36-039-sc-78l08.     24  July  59,    106p.    Urefs. 
Technical  rept.   355;  AD-246  281. 

DESCRIPTOF^:  *Communications  theory,   Control  sys- 
tems.   •Servo  systems.  Synthesis,    •Functional  analysis, 
Integral  transforms,  Series,  Nonlinear  systems. 

A  functional  representation,  which  is  a  generalization  ol 
the  linear  convolution  integral,  is  used  to  describe  con- 
tinuous nonlinear  systems.     Emphasis  is  placed  on  non- 
linear systems  composed  of  linear  subsystems  with 
memory,  and  nonlinear  no-memory  subsystems.     An 
.Algebra  of  Systems  is  developed  to  facilitate  the  de- 
scription of  such  combined  systems.     From  this  alee- 


N 
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hrJi.    Jt-si.  ription.    [TmUnJirTiciismii.ii   -^vsrL-rii  ^  ci-fuMH^ 
if'j    )N  lined.       rticsc  ri  in-^t.ii;ii>  >pfv  ifv   (.':<.■  --v^f'Tii  in 
rnu..  h  the-  sainc  niaiuuT    l'^  •  >n<.-   J,i  nifn^iona .  tr  UT-torms 
■,;xv  if.   ■iiiiLMr   >.-.tc  t;  -        I  ic  system  rransforms  and 
;fic  ■ :  iMNtoi  n     )t  '  h<    -\-.tcn/s  input  signal  art-  then  used 
U'  Jt  I.  :  rTiiru-  '.'.':c  t  r  ^ll-^t  >•  ill  i)f  'hf  output  Signal.     Trans - 
f'T'     rr.<.orv     -.    iis.i    .-<_\1  fi)r  dctcinuning  averages  and 
-,<\      I    it    rx   ^\-ii:'     '.jtput  \*tien  the  input  is  a  random 
■^:^ii.i,  (.,iiis~.Mii ,  V    ii-t :!  tilted.     Certam  theoretical  as - 
H\  !^     f    Mc  ti.  H  r    >ii  I,  representation  are  discussed. 
(.Vutnt);  ) 
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Staiifm  J  Eli-xt:  .ui.^  >   i  -iti- .  ,   -vanfordU.,    Gilif. 
CCXTl.LD  lll-AAX   \n\:\.  AiuH.S   FOR  TH.-WI'!  INC, 
W.-Wh    IL'Bt'S,    b\  Ovvc;,  co  :  ^^   l'Ac:l^.    Kt.p(.     k, 
CiKitract  N6<inr-2Sl,    I  .  u.    ~.    2^   \_ig  53,   5C)p.  7  refs. 

Ie<.-h[i.^al  re^H.    ;■,.>.    t"^    .\[)    1  •^    -R^^. 

Dti.SCRirrORS;  •  I  r  a.  lI,:;.;  A.r.rt    Iks,    Attenuators, 

•Radi>)t'rccjiien*.\   artcii.a'    r^,    iici.^LN,    e'ouplings, 
At[eii....at  lull. 

All  invfsngatuxi  was  r-riade    if  the  prtibKrr  of  construct- 
ing a  »^)upled   helix  Jc,  .^c  .^^tuch  wduU    )p>.iate  over  a 
Aide  :  ar.ge  of  freqaciu  les.   The  attrii^ator  is  intended 
t\)i    .ise  'Aich  a  high    pc^L'i    h.i>ll'''A    bca::    r  r.i'.  ehng- wave 
tube  ijperating  over  '.he  ^' >     :      Ml;    :-x   :  i;.^l.    A  theo- 
retical analysis  of  the  ;.^i    ibiei:,   .>   ;n  L■^  eiiLev;.     lesr~,  of 
experinicrital  helixes  .iidKJteiJ  ::.a:    itter.  ..u.-u.  b>  such 
Jevues   ;s  possible,    ai;J  'l:..n;  .i  'er  ::  i;;,itL\;  low-loss 
coupled  helix  can  be  made  to  have    i  bi -..i^l  range  of  at- 
'.enuat.on.    B>'  taking  .iit-  aet-uuiu  :;ie  ..:.- ic».ti  ic  loading 
if  t.'ie  tube  envelope,    ^..     ..te:   ,xl.\  .^    h  synchronous 
'.  el>>eitv  eaii  be  Jesigixxi        '..'il   b.is.>    it  an  equivalent 
unloaded  inner  helix.    Hie  ^k  >it.^ii.>  v.l  attenuation  max- 
,fiia  and  'die  shape    >t  ;he   i:tLi,,.a[ion  curve  can  be  pre- 
Jure^l  in  this  *ay  wi'i;  i.i;r    lecuracy. 
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Stanford  Electronies  [.if-..,    St  mror,!  l'    ,  f'll:! 
A    FAR -INFRARED   SPKCI  KOMf:  Th  R    FoR    M  \M  K 
STIDIHS,   bvR.   A     S.>ref      Reft      in  (  ...nri.'s 
AF-    .5,.XM6)7944,    M-    ^M(MhK^J()7.    lad.Xf-    4s><^v•^Kf'0 
8IVc61,   4lp.    12  ref.s       I -/ehnuil  re-t     :i>       1  ='^    :': 
AF()SR-2298. 

[)fc:S<::RIPT()RS     'infrared  -,c.rroph.<.'nie!er -,.    'hitr  . 
red  sf>ectroscopy .    Measorenu-nt .    Matetial^,    Soli  1  --t.ae 
^ifiy-'ies,    'Masers,   IX'sign,   Construction,    T'-^r  ■-t^.ip- 
ment,   OpCics,   •infrared  detectors.    Ah9or,tion, 
Thermionic  emission,   Mcxi.' vhromatie  light,    f'lvusi-v, 
Tests,    'Infrared  equipment ,    t-!leetronu'  ecjuipment, 
Electronic  circuits,   Packaging,    Infrared  res^ir.  h  . 

This  report  describes  the  design,   consTrucM'>n      mil 
p«.-rformance  of  a  grating  spe».rrt)meter  designe.l  ti 
measure  the  emission  and  ahsorhtion  s^xctr  i  of  -  ilul 
state  maser  materials.    The  spectri»nierer   v.'ver--  '1'^ 
wavenumber  region  from  ^5  to  \^S  ^m"'      md   i  n-^'  lu- 
tior  of  I  .  I  cm"'  at   lf15  cm    '   was  achieved  jnder  'vpu.il 
operating  conditions,   as  is  evident  from  .ibsorbtion 
spectra  of  atmospheric  water  vap^rr.     The  sjuvtr  'me'    r 
employs  J  photixronduai ve  Oe  Sh  r  uliation  .'.etrLtiT 
whose  detectivity  1^  (S«fi,    I'KX'.    "   i)"^)  ^  )..  e-.fir-.ited 
to  be  the  order  of  ma,;!',:;  iJe  ot   1 '  i'^  .  m  ,  i  -   '  ' -/ -v    it 
4.  2  t^K      (Author) 
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^'  i  itord  Reseaich  Inst.  ,   Mcnio  I'ark.  C.ilif. 
S  I  ABIE  SLIDING  cowl  (    it  M<    (  u\  i   \i    IS,    l,y 
Jack  R.    AivJerson.     Semiannual  lei  iiiucai  repi.    uo.    I. 
1  Dec  bl-M)  May  62,   on  Contract  DA   :i6  UW-si    syi5(j. 
1  June  62,   3«p.    M   lefs.    Kept.   no.   3;  SRI   Proj. 
n<j.    PMU-391S. 

DHSCRIfTORS:  "Electric  connectors,   •Sliding  contacts. 
•Miniature  electrical  equipment,   •Miniituie  ele<  iionic 
equipment.   Amines.   Lubricants.   Thin  films.   Moiu» 
molecular  films.   Gold,  C'oppcr,  Crystallization,   liluc- 
tronic  circuits.  Circuits. 

Surface  treatments,   which  decre.Tse  friction  and  wc.ir. 
through  boundary  lubrication,  offer  a  promising  ap- 
proach to  improve  the  reliability  of  dry  circuit,   minia- 
ture connectors.    Simultaneous  measurement  of  fnc- 
tional  forces  and  contact  resistance  was  used  to  deter- 
mine the  effectiveness  of  octadec- via  mine  hvdrcxrhlorult 
monolayers  on  gold,   copper,   and  gold-platcvl  ^  opin  i 
I.e.  .   the  film  was  not  broken  through  aftei  mh)  t      Iikh 
traverses  with  a  S(K)-g  loading  force,  and  the  contai  t 
resistance  was  like  that  of  metal -metal.    The  sub 
St  rates  were  extracted  in  ben/ene  and  heat -de  ik  d 
prior  to  application  of  the  monolayer.     Prol'ivied  (nit 
mg  caused  recrystalli/anon  of  the  gold  surf.ii  i      whu  ■ 
prevented  monolayer  .i.i'.>  •:  ption   ind  resulted  in  no  lu 
bricant  durability.     ( K  ■  u\<\  diamine  hydriKhUii  i  le  fiiTv,~ 
on  gold-plated  pins  pi.ivcv!  eitective  in  reduc  i'ik;  .  on 
nector  insertion  and  withdrawal  forces  to  ain  .i  me 
fifth.     Lubrication  duiability  was  observed  as  .i  t.uKtioi, 
of  mating  cycles  and  was  found  to  I*;  adecju.ite  ovei    :  i; 
dreds  of  cycles,   depending  on  the  spring  loading;  toi  i  <. 
Roth  unlubricated  and  lubricated  connector  resi^-i  nut 
was  about  2  miUiohms.      I'he  coefficient  of  friction  to- 
lubricated  connectors  was  0.  2-0.3.  which  is  coiiNisti",! 
with  results  on  lubricated  g«>ivi   i  ui  gold-plated  vopixr 
(Author) 
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AiU-n,   l\      \  ,     >i . .  ,    I- ngelhard  Industries,  Inc., 

I  :ii,.ii.    \.    ' 
DI- \t  :  i>l'MI  \  '    i  '}     IMT'U  i\!  ;  '    Ml    '   \l   1  K     .M -\  I'l  K 
\M   ■     t  (  'K    :   ;   M    1  •■'I  '\k     {  (  Mh  iM  \  ;  s   1  )V}  K  \  I'lNC. 
A:    MICH    i  L.MrLi\A:L  K!  ,    :-.   \.    u.    NUxu  uii.in.     Ri 
monthly  progress  rept.   nc  .    t,    I  i»c!-30No\   '-^'i,   onCi.n 
•t  u'   NCb^r         f">H-  '\Q-0]  4.  p.      2n  i  efs. 

DESCRIPTOR.S:  'Electronic  e.,iipiiu  ill,    S[mi:i^-,    MK.r 
resistant  alloy>,    IriMiallo;,,    Mi:)t:i;i    -      illi^^,  \icki  I 
alloys.   Chromium  alloy-,,    .M^l)  t>.!.  imim    ill.i\-,    \kinii- 
;uiri;    illn'.--,    Titanium  alloys,  CoKii'    illi-v-,,    1  Ketiicil 
pioj>  :-i.  -,,    'Ml  i^urinc  devices  (l-.kct  r  k  il    ind  Idec- 
tror. u  ),    llici;  o.r.ii''  '  li  >n   research. 

A  litera'ur  ■  s(  irch  has  been  compk '■  d  on  a     first- 
round     :i>i-.i-~.      1  hi    -.1  arch  wul  toiiMiun     ai  iit  wl\'  pub- 
li~hi.:  :    p  ;■-    iiid  II.  A   leferences.     A  -viinmir;  ot  data 

4ii  iru  d  ft.  Mil  ihc   lii<.  I  ature  search  t    r    -pi  1:1^;  in.iii.  i  lals 
1 --  jv    rented  in  tabular,   as  well  .1-  k;;  4X1U  il,    Immii.    A 

.  .    ii*-  I  of  spring  materiaU   md  conductive  ni  iti  nils 
tia.*.  tx.en  received,    mach.;i     !,    heat  treat -d    ind  i  \ixi--i  v1 
at  various  times  to  test  it  mj-H  r  iture,   and  h.n-    Ik  in 
tested  in  tension  at  elevated  temperature  as   1  routine 
procedure.     In  order  to  present  a  running  --iiiniii  11  v  ot 


S     iS 


testing  accomplished,    [nogit.  s--  charts  for     pnriki 
m.iti- ri-il--  'I'ld  conductuc  matt  i  i.Us  ar^    pi^  -t  lU.   1.    '\  • 
>ij;:;  L  h.iiigi  -.  ot  I  ht    elc  ^  ate  .1  tt,  mjx  1  at  i.r '.    ^i    ^'ricdc   in- 
tact tt  --II.  I    h.i\  t    tx  t  ;i  conipk  ti  ii,    and    1  ti  ;ii  -  h'    1    rin    1  ~ 
nc)w  111    <p>~  t  at  ion.     (.Xufhor) 


Ordnance,  Missiles,  and  Satellite  Vehicles 
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Balli-iic   i\i  ^i -II  eh  1  ..lb--. ,    .AIk  i  dt  c  11  Pi . '^  ing 

(^loun^l,    NLl. 

\\    I  .\P1  RIMINI  AL    ni:  ri-KMINA  riUN    Cl-    l-i    IQNA- 
IICN    I'Kl  S.sCKl.    IN    TWO   siHlD  MICH    I  \l\  u,-i  o  n, 
by  j.    "^V    Ci  hi  lily;,    Ji.    .ind  |.    IVwiv.      \pi      ',    i '  p. 
16  rt  t-.    t\(  pt.    n.  i.    ^  n"^. 

:M  sCKinOKS;    •!  vpK.^i'.t  -,    •l\:ii.-liu,    'ixIW,    'IN!, 
1  xplo-^hm--,    'IVtunation  wa'.es,    Prc-->uii,    "si^x^k  ^s.i-.-, 
[V  :i  I  iniiiai  ion,    Hi^h  -[>  <.  d  photo^i  ,iph\ ,    *lli^h 
r  i^hiiyit  ap)lu . 

I 
\  -n,  dioci  iit  det(  mil  nine  dt  ton.ition  pi  es^iirc   of  solid 
.\pl.'-,iu  ~.  In  fla^h  r.idio^raphv  of  --tcadv  <tatt.   contact 
^t.^  'ii.i'  r  ill--  1--  d(.  --C  I  i!k  d.      lU  --ult  ■-  on  "^it-  ^U  Pt  ntolitc 
.i:w'.  Complin  ion  H  .it.,    ^oniewhat  hik!h(.  r  dian  computed 
■  aluo  j>ually  re^xutLd.     (.Author) 
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C.vl.l.ud  Sp.iee  Flight  Center.   N.Uii>n.il  .Neronautic^ 
ev!  S;\Kc'  .Xdniini  St  rat  ion,    C.reenbelt,    Md 
si     ()[■"   A    SFALld)  SII  VKRCADMU^I   BATTERY   ON 

hXPlORl-.R    XII,   b\    I  .    I     Hennigan  and  A     O    Apedt. 

jtr.  ^<,   ^p      1  ceh.nu  al  note  IN-D    154  C  also  announced 

a-  \.\S.\  N^  ^-  11)2^^ 


M)-2h^ 
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li'.-titiitc'  ot  .\eroph\ --les,    ['.    of  I  oronto  (Canad.1) 
<lAHIl.in-    t)F    Fl  ICin    PATHS  OF    l.IFTLNG   VEHI- 
V  l.F.s   iX'RINC    ENTRY    INT(^   PLANETARY    ATMOS 
PHLRES,    h\  J.    H.    I-ine     JuU  M,   54p.    lllret-. 
.'Il.X    lechnical  iu<e  no     4S.AF'OSR   14M8.      . 
.SA.s.X  N62-1471S  ' 

DFSCRlPrORS:    •Re-entrv  vehicles,    Flight  p.iths, 
Lrioi-.,   Oscillation,   l>>'namics.   Pitch.    Re-entry 
u  t  ixlvnanucs,    Atmosptiere  entry ,   Stability  (Lateral), 
StahilitN  ,    Mathematical  aiuilysis. 

Sm.ii;  pitching  oscillations  in  a  manned  lifting  vehicle 
Jhout  it^  trim  angle  of  attack  were  anahzt^d  for  their 
-ilMlitv  to  deflect   the  vehicle  fiinn  its  trim  trajectory 
Sever. il  pKTnetar\  atniosptieres  along  with  txwh  circular 
■iiiii  t',\  [x-!  txilic  vekvities  were  considered.    The  results 
if  till--  mve^tig.Uion  we're  conclusive.    Flxcept  for  those 
c.ises  s*hen  the  static  margin  of  the  vehicle  was  so 
small  .IS  to  he  impractical,   i.e.    less  than  10"-^,   the 
i'Uetiiiie  oscillations  were  unable  to  cause  an 
ippteciable  dc'viatiixi  from  the  reference  [vith.    (.Xufhor) 


PR  162  7(J3      S2.S..S() 

loint  Military  Packaging  ri;aining  Center,    Rossford 
')idn.ince  [K[>i;,     Toledo,    Ohio. 

c;oi'rsf:  cxilinl  for  4()0-l-f5  (ii)  packing  and 

CAklO\l)|Nt-       |..lv^2,    468p.     260  re  f  s.    Supersede-- 
cou! -e  eiuMuu   dated  |an  M),    PB  181  1)86. 

DTSCRlPrOKs.  *Containet-,    ♦Packaging,    .Military  re - 
cjuii  t  rn-.  lit- ,    *raigu.    Loading,   HandtxMiks, 

C.  .n'e  nts: 

In;  n>e!uciU)ii  ;o  p.icking  and  cark)ading 

I  le  r.e  1  .d  dep.ii  iPin  ntal  packing  policies 

N.tlle  d    .UK  \:   tl(   \     - 

!  i!v  I  |>  ■  1 1  J  :'"  : .   ■ 

f;  Ipl       W.dl   Ilk  rb.>a!  d   bo\t  - 

*.  i     lU  d  p. iiv,  1  box.  . 

Will  N  Lilld  vvooel  boxes 

VV.ii    1  piiHif  b.u  ri.  1   mate  rials 

C  I  lU  - 

111!  t  t)dllCtUi.l 

Mi'.  11111.-,,    .  on,;>J,ie;r.  .s 

Specification  retjuire  me  nts  (MlL-C-104) 
ClMtes:    jpell  -iott    d  angle    Crate 
.special  pur;.X)se   container.-- 
Blocking,    bracing  ai\i  i.  u.d;ui:iine 
Marking 

Packing  inspection 
f-'reight  regulations 
.•\ir  freight 
Packing  cost 
Carloading 

ClosL'd  cars  and  trucks 
Ope  n  c  a  r  ^ 

PR  ri  809-4       $2.00 

Martin  (Marietta  Corp.  ]  Denv..  1  ,   CuU  . 
CRYOGENIC   MATERIALS  DATA   HANDBOOK,    by 
1-.    R.   Schwartzberg,   R.   D.   Ke\~,    ird  S.   H.   Osgood. 
Progress  re  pt.   no.    12  on  Contract  Al     V-t(6.s7)9l6l. 
Ls  Oct  62,    lS4p.     23  refs. 

DE.SCRIFTORS:  •Cryogenics,   Meials,   Materials, 
.•\luminum,   Cobalt,   Coppe  1 ,   Iron,   Nickel,   Titanium, 
Carbides,   Ice,   Nyle^in,   Pla.-^tics,   Halocarbon  plastics, 
Beryllium,   Molybdenum,   .Alloys,   Low  temperature  re- 
>earch    Mechanical  propcMTics,   Welded  joints.  Tensile 
properties.   Fatigue  (Mechanics),   'Guided  missiles, 
Handb(X)ks. 

See   also  PB  n  80^-.^ 


PB    162  6"8       $4.60 

Spwice  Technologv  Labs.  ,   Inc.  .   Los  Angeles.  Calif. 
DESIGN  OF   NLfMERIC^AL   FILTERS   WITH  APPLICA- 
TION TO  MISSILE   DATA   PR0<.:ESSING,    by  Joseph" 
F.   A.   Ormsbv.     [Rept.  on  Contract  AF   04(647)309). 
Mar  60.    47p.   ^  refs.    Rept.   no.   STL/TR-60-0000-09123 

DESCRIl'TORS:  Electric  filters,   ♦Band-pass  filters. 
I\'sign.   Guided  misHiles,   Telemetering  data,   Data. 
PrtKcssing,  Signals,   IX'tection,    'Data  processing 
systems.    Digital  systems. 
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A  discussion  of  the  niexess  of  numerual  (diuir.ill  fi 


)f-.S<-RIP  [(  )RS     •Kinl.lnij.,      «str 


•Hi i^r 


O/'^nt 


-n^- 


<1 


DESCRIPTORS:  *MaKnetohvdrodvnamics.   Plasma 


A  Jiscuii.sion  of  the  piLKcss  of  numfrical  (digit, il)  fil 
tt-ring  IS  ptcscntetJ  lugcthci   wnth  for  tnui.it,'  tut    i  ji,ii 
tiLularly   simple  but  efftxti  vc  Jesigji.      Ilic  ',it')i    ,  >. 
Ji.ii.  Lissed  111  terms  of  the  fjuaii[:;v    \     (  *      N)  witti    > 
the  :K)imalized  f requeru  v  jlwiA  N  trie  nuintie:   of  filtei 
weights.     L-atei   empiiuai  Jt>.igii  ^  ji  vcs  *,;t;  £  as  a 
[jaiametei   are  given.     l;i  additi>>ii     ttie  effcv.!  of  allow- 
ing slope  discontinuities  in  thi-  tiitLi    ':  i;K-.tcr  function 
1.1  noted.     Next,    the  problem    it  ^1«.    '.\,\mj  errors  and 
their   eiimination  by  the  hk  m^ioii  oi  .idditional  con- 
:4tr.iints  on  the  filter   wt.-ig;;f-^   , -.  ::ik  laded.     LX-sign.s  for 
high  pas-,     hand  fvis.i  .i.ul  ;,  i.i  J  r  it  are  filters,    with  a 
^oiTifvit  :son  of  two  hand  fviis  design  apprt>aches.   are 
given.     SpecifK   .ippluations   ite  given  to  illustrate  the 
eff  ei.  t  of  rhe  fiitt-ring  ^jkl-h    i-^  w-.-,.    i--  t'ie  various 
wjvs  tilttTS  ^  an  \-k-  u.sfd  ,n  pr  in.  t.-s-,.  :iji  .ligit.ii    tafi. 
(.Author  ) 

I'H    l^  J  ^(14       $ln.  ->(! 

Weap)!!-.  CJuidaiKiL-  La:      (Aeronautical  Svstcms  Div.  | 

Wright  -Patterson  AF-H     i  )*;i>. 
[XJPV'l.hK   NAVIGATION   sys  Tf-.MS     f.KIM  in  l-.s    \M) 
PRACTICH,    by  Walter    K.    F-ne.l       Kept,     i;;  st.^:.    ,; 
Precision  Navigation   Te.. . uniques,     ,  )t\    ■^~      1  ^Jp. 
S^  ret-,.    WAIX"    Technu,!.    lor^  ^^ilS.  .\\^    11-   r\. 

Df-lSCRirrOflS    'IXippler    lawgjti oil     •ili.-p.er  systems, 
[X>ppler  radar     'Radar   eij.iipnifU      •Rijar    lavigation, 
.Airborne     Krrors.    Analog  ^   irriputer  -     I  ):gital  com - 
putets     ('ompasses 

The  over    all  pc-rforman>.  l'  .  'a:  k  teristics  for  a  Doppler 
navigation  svstem  are  aiiau/e>.!  a^  well  as  the  :    lept.!i  1 
enee  on  rhe  various  .  riara^tL-r  istKs  oi  the  major   ^oiiijv.' 
nents    the  Doppler  radar     'lie  computer     and  the  heading 
reference       Results  stK)Wt.\!  that  in  the  present  systems. 
the  heading  error  tends  to  sw  imp  the  other  errors  m  tht 
svstem.     Over -all  position  fr  r  or  >     :n  percent  of  dis- 
tance travelled,   decreased  with  distance.     Typical  sys- 
tems provide  information  on  ground  speed     ^Irift  angle, 
present  position,   and  course  J^'^^.\  dist.uvc  to  destination 
[>)ppler  navigation  systems  :,avc  tieen    k   arc  i<.-ing  built 
which  will  pnxluce  maximum  (^^v  protkibm:))  position 
errors  less  than  \.^'  ot  Jisr.ifKc  tt  avelled  over  land 
and  less  than  2^  of  distance  tr.i veiled  over   extreme  -(.■a 
states.      Typical  mtxlern  [>)ppler  navigan.m  lystcm-, 
including  computer  and  heading  reference     weigh  be- 
tween 1^0  and  200  lb  with  a  vDlume  between  ^  and  ^ 
"^  cu  ft.     Current  research  and  development  ettor'  ..■, 
concentrated  along  lines  o{  uic  rea&ed  svstem  accuracy, 
particularly  over  water,  mc  reased  heading  reference 
accuracy,  decreased  size  and  weight,  and  maximun    svs 
tern  reliability.     Derivations  of  l>oppler  fluctiiatii)n 
errors  and  vertical  altitude  errors   ire  appx-nded  is  we, 
as  a  compilation  of  the  operationa.  md  technical  ^nar 
acteristics  of  the  most  important  existing  complete 
Doppler  navigation  systems     I>)ppler  radars,   dead 
recktxiing  computers     and  heading  r  efer  en. -s      (  AS  I  1  \ 
ahsr:  k  r) 

Sanitation  and  Safety  Engineering 

PB  162  682      S=).  60 

Armour  Research  Foundation.   Chicago,   111. 
A  SIMPLE  METHOD  FOR    KVALCAIINC}   BLAST 
EFFECTS  ON   BUILDINGS,    bv  F.    R.-  Halpern.    Kept. 
on  Contracts  AF   3J(0iH)^:'M.    AF    n((HH) 200^4. 
AF  i3(0.i8)23270,   and  AF    iM'^l^)!^^.    lulv    ^J,    >f>vi. 
8  refs. 


niSCRllMtJRS:   •Huildings,    Structures.    'Hlast,    Load 
Ji.iti  ib'jiion.    TLi.stuiiv.    I'la?,tuirv.    I  V-tlc-c  t  ion, 
Equiti>in^  ol   [1!  .ii>ic,,     AtoiiiK    tximh  explv.,-K)ns, 
W  1'  ht.  II. at  ic.il  .iii.il  V  ^ii. 

This  rep<.)rt  present.-,    i  .-,iiii,iU    m  ■th^id  *\,i^U  .an  [\: 
used  in  the  evaluation  and  design  .it  tcaUlings  in  terms 
of  their  resistance  to  h.w  i/,ui;.ill\  ap;^lied  hLiNi  toi  ces, 
such  as  those  caused  hv  ,ii;  .it>.mi.    Uim'i,    a  miovv  ledge 
of  advanced  mathematics,   dvnan;ics.   or   tluid  tlov*  is 
not  necessary  fc)i    the  Uj.e  ol  tin.-,  method  and  ..iilv   tech- 
niques t.en   h  ir  to  structural  eUk-inee;  >  ai  c    eiiiployed. 

The  limitations  and  accuracies  of  these  proc  c  Ju:  es  ir  e 
discussed  and  a  numerical  example  is  given.     "I'ne 
background  and  explana'ion>  o!  ihe  ri;    thod-  t  riiployed 
are  given  m  fwo  appenciu     -   :  tl.itin^  \.  nuttuvis  tot 
detei  mining  blast  loading.s  and  tu  boiutions  ol  the 
equations  ai  motion,   respectively. 

PB   162  664      $11   50 

Boyntoo  (William   .*>    \  in>;  A^-,,k  i  ne -,,    l  .i  i  .iiiida. 

Calif 
FEASIBlli:'!    S'l  LDY   OF    1  Xl'l  RI.Ml  N'l  AI     [N\'LS'l  I 
CATION  OF    NEriHoN    AND  CAN!M.\    K.W    AI'Il-NLA 
TION,   by  Wm.    W     iviv-.toji      fin.i.  r  ept     .m  I'oiitiact 
.NBy    il60     Jan   ^^,    1  ^"^^      IShrel-, 

DI-SCRirT'OKS     •Lrc»tective  shelter-,,    'M  ,tei  lals, 
*S<tL-.,    N-  ..tr    .1.-,     •Camm.i  r  avs,    l'i.-iiet  i  .it  i.  mi, 
Attenuation,    'Shieldiri,:.    Nt  .it  r  ■  h;  tlux.    Detection, 
Me.isuremeiu  .    l-'c-.i -^ifi  !itv    srii,:i.> 

.A  feasibility  study  was  conductc-d  to  determitu   the 
practicability  of  doing  experimental  'Aork  on  :l;e  [X'ne- 
tratuxi  of  neutron.-,  and  ^anim a  :<v>  i:;  .ai  i.iu-,  soiLs  and 
materials  uscxl  in  the  tMil.'.iiik;  .  >t  pi'Hective  shelters, 
such  as  command  post.-,. 


fiW   t.V:>M(ie..  )  (iK  I    )       SI    J.5 

H  i:if -r  :    \-   .I-:..    T:    .:..'-,  i  'jxr  it  i.  mi  ,    KiDd.md.,    Wash. 
I  ML    l■(>N^l■.>^    LNCi.^   (  li-    .M'i   IDhVl  AI      Kl.LiASLS 
!^KIN(;    SHIPMTA'tS   ( )!•    KADlOAt  TIV!-    ("T.SICNI 


AND  STROVTII  'NL    hv 


Wits.-n.    K    I 


an  kins 


.i:k1    ifhers.    Re^x     ..in  (.^ontr  k  t  Ar(4'^-l)l  <S<i.    June  61, 
4',      4  1  refs. 


NYO-4817  &  NYO-4818       S^.  Id 

M  i!  .  ir  .;  N.h..>l    .1  Pvihlu    H.  .il'h.    B..-r,,ii,    Mass. 
\IK  .Cl.l- ANINC    sIVIMTs,    hv   Richard  I  Vnni-,, 
I  t  -,lie    Mi.ernKin    i:id  .ittie  r  s.     Pr  i  )>;t  ■  ^ -,  r-  pt .    l   July  '^'J- 
JU  Jane  bU,   on  Cloiura^;  A  I(  « i    I)h4I.     1  s  JuK  fi2,    'JSp. 
.32  refs. 
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iDrv.ir  d  Schix.l  of  Puhlie  [leMlth,    Boston,    M.iss. 
BI^S-T    hFIHC-IS   ON   AN   AIR   (IJl.KNING   SY-S-pi-M, 
bv  Ruhar  1  Di--nni-,,    Ch.irles  L     Hilling's,   and  I  eshe 
Silve-rman      Re'pc,     hi  (  tpe-r  ati.Ki  Plumbhi>t).    FYoj      i4  ,  4  . 
.Apr  ^J,    4"p     S  I  e-r^ 
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I 


1  ,iv*ieiie'e  Radiation  I  ah.  ,    L.    of  California.  Livermore 
■■lA/ARDS   (UN  TROL.     (>iarletlv    rept.    no.    'J,    Apr- 
juiK  h-!.   on  Conn  ut   W -~4()^   eng- 4h.     46p.    20  refs. 

H     "s  <         $(|.  >(l  I 

savannah  River    L.ib.  ,    .Aiken,   S.   C. 
M   TD.MATIC   PRUCIXSING  SVSTIAI   FOR    FILM 
-MXd-.S,     tiy   Joseph  W.    .Adams.      Rept.   e)n  Ce)iitract 
\\(y~    J)-l.     Sep  62,    l\-r.    1  icf.    NASA    N62-17^7=). 


V-140,S       St),  so 

Lnion  Carbide    Nuclear  Co. ,    Oak  Ridge,    Ft  nn. 
DOSl.MFTRV   RADCF   ORIENTATION    FXPFRIMENT,    by 
J.  W.    Redmond.     Rept.   on('e)iuract  W-740,S-eng-26, 

.UVi  62.    2>p.      ^  lefs.   NASA  N6.M02V0. 

MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 
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Cornell  V    Giaduatc  Sc tuxil  of  Aeronautical  Engineer- 
ing.   Ithaca     N.    V. 
RF-MARKS  ON    R(X'KFT   AND   Al-RODYNAMIC    APPLI - 
tAnt)NS  OF    MAGNl-TOHVDRODYNAMICS  CHANNEL 

Fl  1 1\^  ,    hv    Tlieixlote  .A.    Wilson.     Rept.   on  Contract 
>'■■    ls(b(Hi)l=-2^.     IVe    -^     Mp.    11  refs.    [AFCX^Rj 
rs   Sh-UJ6b.  AD   2(r  Jjs, 

I 
;i!5CKlPn)R.S:   'Rivkets     *  Aeri>dynainics  .    *Roc-ket 
pt.'iHil'-ion     •Magnetot.vdr  odv  namic  s,    •F-dectric  pro- 
pUi.--!.  m     Pi, ism. I  [ihv  su  s . 

Eq...itions  ot  m.ignetohvdtody namie   channel  flow  are  de- 
ve,  ",x\;    ind  the  results  .ire  .ipplied  to  rcvket  propulsion 
*ith  uniimite'd  e-nergv  supplv       Two  rix'ket  configura- 
tions .lie'  desc  I  itx-d  in  whie  h  the  energy  is  limited  to  the 
.  .e:g\   supplied  hy  the  fuel  of  the  nxket.     Rix'ket  pav- 
0.1.1  energy   is  iiu  re.ise'd  for  a  given  rtx-ket  fuel  energ\ 
.".  :  e'tlist  r  ihutmg  this  energy,  t.iagnetohvdrexlvnamics  is 
'■  te  isiiMe  w,u  to  ac\ omplish  the  redistribution.     Vh;- 
-.  ::,'tions  ,1  r  e  presented  of  a  magnetohvdrodvnamic 
gcnei.ito:      2  magiietohydrodynamic  devices  of  aero- 
dyn.iniK    interest     a  hypx'rsonic  wind  tunnel,   and  a 
iiff ase  r  ,      (,ALithor  ) 


NASA    Nh2    Ki-isd       ^.tA) 

let  lYopulsion  Lab.,    Calif.  Inst,  of  Tech.,  Pasadena. 
?'  Bl  ICAHONS  OF    THE  JET  PROPl'LSION  LABORA- 
i()H^,    JL'LY  1960    niROL'GH  JLTs'E  1961.   by 
■\  K.   Walsh  JiUd  R.   J.    .Sippel.    Rept.   on  Contract 
NASw   h.    IXx  61,    S9p.   ,i()S  refs.   Bibliography 
nu.    w-2. 
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let  i'l  .ip.i.si.  Ml  1  a\\      Calif.    Inst,   ot  Tee  h,  ,    Pasadena. 
A    IVSo    Fl  LID   NLACNI'  IX)in  DRODVNAMIC   CYCLE 
FOR   NLCl  PAR    Id  FX'TRIC   F\)WFR   CONVERSION,    bv 
I^vid  C.    F-.liiott.     Kept,   on  Cont  I  ae  t  N  ASw -6. 
^)  June  M  .    l^p.    10  refs.      Teetinical   rep',    no,    .^2-116. 


DESCRIPTORS:  *Magnetohydrodynamics,  Plasma 
physics,   *Electric  power  production,   ♦Nuclear  energy, 
•Energy  conversion.  Thermionic  converters,   Fluid 
flow,   Potassium,   Vapors,   Liquid  metals,   Electric 
propulsion. 

Only  a  few  methods  are  available  for  converting  nuclear 
ix)wer  to  electric  power  without  the  use  of  moving  me- 
chanical parts.    One  method  is  to  heat  the  working  fluid 
to  the  plasma  state  and  employ  it  as  the  moving  conduc- 
tor in  a  magnetohydrodynamic  generator.     For  a  light- 
weight system  in  the  megawatt  range,   however,   the 
plasma  temperature  required  is  beyond  foreseeable  re- 
actor technology.     To  circumvent  this  limitation  it  is 
proposed  that  the  MHD  generator  employ  a  liquid  metal 
as  the  conductor,  the  metal  being  accelerated  by  the 
vapor  of  a  second  fluid  in  a  two-phase  nozzle  and  ex- 
tracted by  a  liquid-gas  separator.     From  available  data 
on  such  devices  it  is  estimated  that  a  cycle  efficiency  of 
10^,  IS  attainable  at  a  radiator -to-reactor  temperature 
ratio  of  0.7.     For  a  reactor  coolant  temperature  of 
200C^F  suitable  working  fluids  are  potassium  vapor  and 
liquid  lithium.     The  estimated  specific  weight  of  the 
two-fluid  MHD  conversion  system  is  comparable  to  that 
of  turbine-driven  systems.     (.Author) 


AD- 264  380      $5.60 

Naval  Ordnance  Test  Station,  China  Lake,  Calif, 
EXPLOSIVE  CUTTING,    WELDING,    AND  COMPACTING 
OF  METALS,  bv  John  Pearson.     1  Sep  61,  ,58p.  47  refs. 
NAVWEPS  rept.   7760;  NOTS  TP  2732. 

DESCRIPTORS:  'Material  forming.   Explosives,   ♦Ex- 
plosives forming,  ♦Cutting  tools.   Fracture  (Mechanics), 
Demolitions,  Shaped  charges,   Shock  waves.   Shear 
stresses,   ♦Welding,   Bonding,   Surfaces,   Plasticity,   De- 
formation,  Impact  shock,  Jets,   Microstructure,   Hard- 
ness, 'Powder  metallurgy.  Powder  metals.  Metal  forming 
presses,  Hydroforming,  Hydrostatic  pressure,  Com- 
pression shock.  Phase  transitions.  Physical  properties. 
Magnetic  properties. 

High  explosives  can  be  used  to  perform  various  metal 
working  operations,  among  which  are  metal  cutting, 
welding,  and  the  high  density  compaction  of  metal 
powders.     Each  of  these  three  tvDes  of  operations  is 
discussed  in  terms  of  the  dynamics  of  the  process,   and 
the  behavior  of  the  material.     Representative  data  is 
pre  sented  for  each  type  of  operation.    (Author) 


MATERIALS 
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Army  Engineer  Research  and  Development  Labs., 

Fort  Belvoir,   Va. 
EVALUATION  OF   A  XEROGRAPHIC  PROCESS  FOR 
PREPARING  ZINC  OXIDE- SILICONE,    BINDER-TYPE 
LITHOGRAmiC  PLATES,  by  Frederick  C.   Myers. 
Rept.  for  Aug  .S5-Feb  58,  on  Xerography  Application 
to  Map  Reproduction.    23  Sep  58,   38p.  Rept.  1545 -TR. 

DESCRIPTORS:  ♦Maps,   Production,   ♦Lithography, 
♦Electrophotography,   ♦Binders,  Zinc  compounds. 
Silicones,   Photographic  chemicals,   Photographic 
equipment. 


I 


S  2i 


TTie  binder -plate  prcxess  is  an  ixitgrowth  i)f  prevuxis 
work  done  exi  selenium  lithographic  plates.    TTie  binder - 


I'B  lh2  h8  ^ 


Ml 


veloping  methexls  for  fabricating  tubes  made  fre)m  fila- 

mciit  \yiHind  glass  fibers  ^uA  akiiiiinum.    In  addition, 
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TTie  bmder-plate  prcxess  is  an  ixjtgrowth  of  prevuxj> 
work  di)ne  lxi  selenium  lithographic  places.    niebmjL-r 
plate  pr(x:ess  was  evaluated  by  preparing  JLipluat.i: 
size  plates  and  cijrduct  m^  press  jests.    ITie  report  ^  n; 
eludes  that:  (a)   I"he  xeioniaphu   binder   plate  piix^ess 
IS  capable  (rf  producing  plates  tDi   ttic  i  epi  <>du>. 'ion    >t 
multicolored  line  maps  and  photofiiaps  with    ii;  ;r^;.ik;(. 
quality  approaching  that  of  the  .. onvL-ntion.il  pt   h.css. 
(b)  The  xerographic  binder-plate  pri»cess  nttc:  s  n  .:•.■[ 
ous  advantages  in  comparisun  with  the  l  uivlii;  unial 
process,   (c)  The  xerographic  binder   pla'c  pi   <ess 
offers  numerous  adva;itages   .n  ^  ixiipai  is.mi  .vith  rhe  se- 
lenium process,    (d)  The  xerographic  binder  -pLirc  proc- 
ess has  one  limitatuxi  m  that  it  is  JetrimeiualK  .it  • 
fected  bv  high  relative  humuiir^.    (e)  Firther   w.uk 
shcxild  be  done  to  partiallv  nicvhanize  rhe  Jevel- >{n;ient 
stc-p  in  the  xerographic  binder    plate  pr'H.css  m J  a^lapt 
the  prcK'ess  to  the  making    )f  2"  I    4-  b\  1^  1    2-in., 
zinc  iixide-si  licone,   bindei    '\pe  plates  t-:   printing  on 
the  mobile  reproduction  pi  ess.    (AJthur) 


.\l)-JbH  4J2      i2.bO 

Jet  Propulsion  l^b..   Cilif     tn-.f     ■  >f  lech   , 

Pasadena. 
EFFECTS  OF   SPACE    t-.NVIKONMh  VI    11^  )N    PLKS-llCS 
ANi:)  ELASTOMERS,    bv    [      D    J  irt\      Kl[X.     -nContrit 
.NASw-6      16  Nov  M.    27p     147!et>. 
no.    52-176. 


clmuMl  I  t-'pt 


DESCRIPTORS:    'Plastics,    Elastomers.    Kcm:i>, 
Polymers.  Organic  coatings,   :  V'ter  i. -r  it  i.  hi  ,    'K  i  ii  in t, 
effects.   Nylon,   Sulfides,  Ccll^l">-,    A.rviic  ic-.i;i-.. 
Esters,   Epoxides,   I'rethanei.   Silui^ne-     'Sja^e 
environmental  cindition--,   BiMiogr  i;^:\  . 

1 

Most  polymers  will  be  stable  m  'he  vacuum  of  space  at 
temperatures  as  high  as  thev  .an  Ait!^,-t-in.l  ;n   iir.    The 
[larticlei  of  the  Van  .Allen  r  idiitum  titlt.-^  aiH  damage 
engineering  porperties  of   ill  L\po--eJ  p«ir.  mer  surfaces. 
solar  flare  emissions  will  pr  >tvih!v    itfivt  i\;T<)std  sur- 
faces of  the  materials  more  •^ensiti'.e  t  >  r  idi  uion 
damage.    Through-a  shielding  thuknos  ot  I   ^/cm^, 
only  the  more  radiatKTi--'ensiti . '_■  ,-<ii',  itv.  r  ^  .viU  be 
damaged  by  the  Van  .Mien  belt>,    uk!  -^"[h    flare  emis- 
sioni  will  cause  no  pc-rmanent  .lam.ige      Sunlight  of 
l(J()-ltJ(X)  .A  wavelength  mav    si^ifuantiv  UKi^i-t. 
optical  abt)srpcuxi  by  the  i>uter  fcA  'hou-^a:iL!   iiig-'troms 
of  an  exposed  surface,     longer   ^.ilar    a  r,  •.kr-.gr!^;  ■-  induce 
croris-linking  to  much,  greater  JefX'.^,    rL\tuci;ik; 
elastomer  flexibility  and  increasing  optical  absori.xiuii. 
Most  (Xher  engineering  profxrties   irc  hkcK  to  i>e  less 
affected  bv  sunlight  m  splice  tt.an  on  ttie  [:;arth  s  surface 
Meteoric  eroSKHi  will  proiluce  .  ti  exposcx!  surfaces  a 
few  pits,    mostly  smaller  th.m  It)'- dm  di.inieter    this 
pitting  will  be  much  more  ^ommon  .  lo.se  to  Earth  than 
away  from  it      When  strucruril  I  inun.res    ire  hit  hv 
larger  meieoroids,    spaUmg  of  pu-ces  oft  tb.e  irisidt.-  -•<,i- 
face  of  the  plastic   Aill  occur  rhro.jgh  .  onsiJ^r  iMv 
greater  thicknesses  than  will  perforation.    (Author) 
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Naval  Civil  1  ii>;in<  t  inik;  I  ,ih.  ,    Port  Hu<  nerm  ,   C'alif. 
COATINC    slVDU  s   A!     K'AAJAl.l  IN,     KAM-,OHl\     AN!) 
PIJKI    lUfMMl,    tn  ^  .    \.    Hiouilhrr.     md  K.    1.. 
AKunhaucti.    2  )uK  f'2.    ^f-'p.      =^t.ts.     I    ^  hnicil  i  rpi. 

i  )1  X   ivlPrcii'.s    •(  ■  ui' iMiLs,    Pi  o(,  ctive  co\f.  I  incs, 
•Biiumiiious  ^oaiiiv-,     \-t>»i.il!.    Mica,   (%)alt.ii,    'Meral 
coatiiikis,    /inc  co.ri  i^s.    Mummum  Loarings,    'Plastic 
V    '.ri:u-.    \invl  pli^:u-,    1  ^Kiw   t<  sins,    I'lcth.inis, 
•KubKi   >..<a;iiig.s,    .S>ntht.;K    r  uhU  r ,    Sd  t^l,    'Corrosion 
inhibition.  Tests. 

Twenty-nine  protecriv    co.i'm^  -v    !<  in-  ai  r-^   applied  to 
sandblasted  steel  t<  si  p,i:ii  Is    ind  iilici.d  '<n  cxposuri   in 
the  marine    i'iiio,pr..  t .  -    .t  K  .s  i]  ili  i:;,    M.n  shalllslands, 
Kaneohe,   Ma.siii,    md  [',■<■  tlih  n.  m^  ,    C.ilit(ii  ni.i.     A 
mica-filled  a.sph  ill     nuiision    ippli-xl  ovt,  r   a  washprimer 
.Hit:    1  .'inc  chrornar-,    pr  nil'  i    >:  i .  ■    ■  xc'  11-  n:   piorection  to 
U  't  h  -->.  I  ilv  ii    i:k1  uiisi  I  i!>.  i;  ^viiii  1  s  tor    s  vi  u  s.     1  our 
a.lJ.rionil  ..oa'ii'.g   -vsi-  m-.  gaw.  ,    toi    'hi    sann    ^xtukI  of 
time,    protection  which  wa-   •,u[>  i  lor   'o  'ha'  givt.  n  by  'ht. 
selected  standard  test  coaniig,    i.ir  m.     (.Author) 
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Owens -Coming  Fibergla-  i  o;  p.    (Ci  i;; .  ille]  ( )(uo. 
lNVf-S71G.*i  nON   OF    mi;  lAI     CLASS   (  ( )M1'()S1  Ih'. 

MAll-.KlAi   ^    t)\    ii.    B.    Wt'.itet:  .; -^r.     (Kiar'eiK   pt"g- 
•■.■>s    rept.    :i. '.     I,     Is   M.ii      |s   J,.ni,-  tS,    oi;  C.'omiai.t 


CRl   -6691        SIN) 


U     of  '■'  i!if -irnl  i. 


Lawrence  Radiation  lab 

Livermore 
COLLECmON   EFF1CIE\C:V    OF    WHA  IM  \S    4 
FILTER    PAPER    FOR    SLHMK:R0N   AERO.S<)1.-s 
C     L     Lindeken.    R     1      SFngm   I'x!  ><hers 
Ccxitract  W7405-eng-4H      ^  Mir  ^2,    lop 


M  )r 


'>4. 


1  )1-.M   Kll'I(>i<s     •(,  oi:,j>  IS  ![<.■  m  Her  uiK,    til. is-.,    .MeUils, 
•i, ..!■.>   'LXtiles,    'Ziiiv.   allocs,    '1  e<id  all.'ys,    Pi.^luc- 
t.    t,,    i)eiisity,    Tensile  pi  i)pei  I  ics. 

Three  methods  of  combining  glass  fibers  or  flakes  with 
metals  have  been  proposed.    In  the  U:  ^'   ineiho*.!,    glass 
fibers  can  be  ci">ated  with  meiaL  during  't:e  t  iiniing 
process,   and  these  coattx!  Iila.nLTits  ^  ar,  he  tompacied 
into  solid  materials   using  ::e.u   ai'.d  piL-s^.ue.    In  the 
second  ::;ertio^:,    gLl^■^  tihc-:^  ot  tl.ikes  ji  c  submerged 
in  molten  inetal,    and  (iiixed  i''  a    initoirn  dis^x'isuMi 
before  the  melt  is  allowed  to  s olijif-,.    [he  k^lass  tiL>ers 

in  this  process  could  be  foriiud  bv  anv  >. oiiveni  lonal 
method,   and  combined  with  the  meial  m  a  separate  i>ji- 
eratujn.   In  the  third  methcxl  the  glass  t.bei  ^  are  pro- 
duced by  introducing  powdered  glass  into  metals,   and 
hot  working  the  mixture  at  temperatures  above  the 
softening  point  of  the  glass. 
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(>A'cns -Cor":ng  I  it)ei  gla^  (  or  (i.    [(li  arA  ille]  ( )hio, 
INVf  s;  KiA  I  ION   lU     (iI.ASSMi:rAI     COMPOSIIE-: 
M-\n  :<l.\l   \    b\   H.    B.    Whiieii.iist    indH.    B.    Ailes. 
(^uaitei.,   piok^tesv    :ei".    :;<  .    4,     1^  .Mar     IS  June  S6, 
on  C:onr:  K  '   N(  ):  J    l=>~^4.    fl^S^]2^p.    2rc!ls. 


[)f-.S<  KlPi  (  IKS  'lo:;  f^M 
•(.iias  --  '(.-x:  i  les,  '.\i  .n: 
properties.   Production. 


,,itei  Ills,   t'll.is  -,,    Metals, 
Ri  ".Is,     I  ulies,     1  ens  ile 


He^X. 


Work  has  been  diiece^!  [o'a  aids  esiiblis  hiiig  thetensile 
strength  properties  ol  ^la^s  f:heis    mJ  .U  hmiiuiih  tvirs 
made  bv  the  vacuum  iniLxiion  pi.».ess  ^n^i  towards  de- 


veloping methexls  for  fabricating  tubes  made  frt)m  fila- 
ment wound  glass  fiber  s  and  aluininuiii.    In  addition, 
f  ,!tlier  efforts  have  been  made  to  explore  alternate 

■•ett!>«.l'^  for  making  glass -aluminum  comix)site 
...ULiials.    (See  also  PB    162  6.S()) 
(M.itei  lals,    S  Apr  6,5) 
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l^^c^^    Coi  1 1 ng  F iberglas  Corp.    [Cranville]  Ohio. 

:n\  1-si  icA  noN  oi-  c;i..A.ssMF:rAL  co.MR)sirE 

NLAll-HlALS    In   H.    B.    Whilehur  st  and  [I.  B.    Ailes. 
Quartet  Iv  progress  lept.    no.   S,    15  June- IS  Sep  .S6,    on 
Cuntract  NOrd- 13764.    [1^56]  2.5p.    4  refs.  AD- 141   174. 

ripSCRlPTORS:  'Comix.s  ite  materials,   Glass,    .Metals, 
.      V'l.iss  textiles,    'AluiTiinum,    R(xls,   Tubes,    PrcKluction, 

Tm-  iL'  [Ti  'ix'i  [  ics. 

Work  t;as  been  in  the  following  direvtions:  (1)  improv- 
I      :,'i;  existing  and  investigating  new  metluKls  of  composit- 
j:  .iluiniiuim  and  aluminum  coated  glass  fibers;  (2) 
.vMblislung  phvsical  properties  of  aluminum  coated 
,:ias>  tibei  -aluminum  compt)sites,  (3)  reinforcing  alu- 
i;iii;ui!i  v\;ib.  bate  glass  fibers,  and  (4)  production  and 
tcst.!i\;  i>f  glass  temfoixed  aluminum  tubular  shapes, 
(se.  .lis,,  PB    162    ~4,5) 

(M.Kei  uils,    S  Apr   6  5) 
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Owens-Corning  Fiberglas  Corp.   [Granville]  Oliio. 
IN'VESTIGA  HON  OI    CiLASSMEIAL   COMPOSH  E 

\'..MI-:R1AL,S    bv  H.   G.    Wliiiduii  St  and  H.    B.    Ailes. 
o.uierK  pic>gress   lept.    no.    6,    15  Sep- 15  IXv  56,    on 
(    r.::a.  t  NOrd-l5~64.    [W,56]  2,5p.    6  refs.  AD- 141  .52(J. 

DE.SCRiri'ORS:  *Com[ioMte  materials,   Glass,    Metals, 
•Glass  i^Aiik-s,    'AK.ininum,    Ri.>ds,    Tubes,    Pi\)duction, 

Tens  ill.-  (u  ,  i[K-i  t  ,es.  I 

Icinpei  atui  e,    nine,    duA  the  degree  of  drniess  of  fibers 
*c!e  siudied  as  variables  in  the  vacuum  injec'tion  tech- 
.qi;e  tor    nuikiiig  comfKisUes  of  glass  fiber  and  Al.  Var- 
I'.oii  of  iht'  molten  W  temperature  from  1  UX)*^^  to 
■  .4<t'  1-  vloes  inx  appicxiablv  alfcvt  the  nxtm  tempera - 
■-re  tensile  strength.    Injection  times  from  1  to  2  miii 
J.se  no  significant  change  in-pi  opert  les ;  longer  (X-'ri- 
•>  aiL-  fiaimfL.l.    PrnJ(\ing  the  fibers  by  heating  to 
yit''']-  for   24  hr  before  combining  them  with  molten  Al 
IS  be-iieficial.    A  I).  45   in.    -diam  Al  bar    reinforced  with 
pai.illel  glass  fibers  was  reduced  in  thickness  about 
207  b\  [u<  rolling.   A  conn.>'>site  made  by  hot  pressing 
cUss  fiber  s  coatcxi  with  pure  Al  showed  a  nxim  tem- 
P<.ta!uie  tensile  strengtii  of  45,  (UK)  psi.    Bare  C  glass 
'.Deis  produced  stronger  com^xisites  than  did  E  glass 
:  bers,    dn^\  14S  Al  pnxluced  a  better  specimen  with  C 
class  than  2S  Al.   Glass -reinforced  Al  tubes   1  in.    in 
-;;an!(.iei   were  made  b>  the  vacuum  injection  technique 
*iti  14S  .\l  as  a  matrix  alloy  and  a  single  Al-Ccvited 
'  ^aninu  snand  as  ihe  i  einfoi  cement.    (See  also 
PB  162   744) 
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Owens-Corning  Fiberglas  Corp.   [Granville]  Ohio. 
INVESTIGATION  OF  GLASS-METAL  COMPOSITE 
MATERIALS,   by  Herbert  B.  Ailes.    Quarterly  progress 
rept.  no.   7,    15  Mar- 15  June  57,   on  Contract 
NOrd-15764.    5  July  57,   32p.   3  refs. 

DESCRIPTORS:  'Heat-resistant  materials,  'Composite 
materials,  Glass,  Metals,  'Glass  textiles,  'Aluminum, 
RoJs,  Tubes,   Production,  Tensile  properties.  Creep. 

.\n  evaluation  has  been  made  of  several  of  the  major 
variables  in  the  vacuum  injection  technique  of  com- 
positing aluminum  and  aluminum  coated  glass  fibers. 
Samples  of  glass-reinforced  aluminum  were  success- 
fully hot  forged  at  temperatures  of  I100<^F  to  1300OF. 
Additional  creep  data  reinforces  the  earlier  conclusions 
that  the  creep  rate  of  glass-reinforced  aluminum  is 
less  than  1^,  of  the  creep  rate  of  unreinforced  aluminum 
A  studv  of  the  wetting  of  several  aluminum  alloys  on 
fibers  erf'  fifty  different  glasses  has  shown  no  glass  to  be 
appreciably  better  than  E  glass  in  its  ability  to  he 
ccvued  by  aluminum.    Modifications  to  the  Olin- 
Mathieson  centrifugal  casting  unit  have  resulted  in 
improvc^J  operation.    Initial  work  has  begun  on  a  study 
of  the  interaction  of  metals  and  glass  fibers  and  on  a 
program  to  develop  a  glass-reinforced  metal  that  may 
be  used  at  temperatures  above  1000"F.    (Se\;  also 
PB   144  282) 
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Owens-Corning  Fiberglas  Corp.  [Granville]  Ohio. 
INVESTIGATION  OF   GLASS-METAL  COMPOSITE 
MATERIALS,   by  Herbert  B    Ailes     Quarterly  progress 
rept     no.   8,    15  June- 15  Sep  57,  on  Contract 
NOrd-15764.    ,30  Sep  57,  63p.   2  refs. 

DESCRIPTORS:   'Heat  resistant  materials,   'Composite 
materials,  Glass,  Metals,   'Glass  textiles,   'Aluminum, 
Rods,  Tubes,  Cylindrical  bodies.  Production,  Tensile 
properties. 

Contents: 

Prcxluction  of  large  glass  reinforced  aluminum  cylinders 
by  Warren  H.   Kaye.    1  Nov  56-15  .Sep  ,57. 

The  average  compressive  ultimate  strength  of  the 
standard  glass -reinforced  aluminum  composite  is 
128, (XK)  psi  at  room  temperature.    The  Olin-Mathieson 
group  has  investigated  the  process  variables,  materials 
characteristics,  and  process  dynamics  of  the  centrifugal 
casting  procedure  for  fabrication  of  glass-reinforced 
aluminum  tubes.    Experiments  on  combinations  of  glass 
fibers  with  Wood's  metal,   lead,  zinc,  and  aluminum 
have  indicated  that  strength  degradation  increased  with 
increasing  temperature  at  which  the  glass  and  molten 
metal  are  contacted.    Evaluations  of  the  wetting  of  sev- 
eral aluminum  alloys  on  glasses  formulated  to  assist  in 
wetting  indicated  several  glasses  which  were  somewhat 
superior  to  the  standard  E  glass  in  present  use.    (See 
alsoPB    162  746) 


S-23 
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Owens  Corning  Fiberglas  ( "or  p     [Gr  inv  i  ilr  '  (  itno. 
INVESTIGATION  OF   GIASS  .MLIM     t'OMPOSir!- 


PB    162  7S()       $  \,h{) 


t'Avens-Corning  Fibergl 


Col  -     [Gr  in.  ilk  1  Ohio 
INVFSTIGA  nON  OF'    GI.\SS   ML'IAI     C()MP(\SITE 
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I 


()wens-(,:orning  Fiberglas  Corp..   Granville,   Ohu). 
INVFSTIGA  1  ION   OF    (;iASS-MFTAI     r^OMPasiTK 


ment  it  is  desirable  that  the  emission  color  be  yellow, 
orange,   or  red.    Requirement  (4)  means  that  the 
screen  should  have  sufficiently  high  output  and  suf- 


f  ir*i  *^nrli/    1/-Miy    *-c»*li 


(■     1      I.indekcn,    R     1      Min>;:n   irx!  uchers 
Contract  W7405-cng-4H      ^  Mir  ^J,    lop. 


made  by  the  vacuLun  mn-"*- ii'>n  pt .«.  ls-.  jiki  tnwarJs  do- 


S   2.^ 
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Owens   ('.(irmng  f-'ibcr^la-.  Cm  p     [( )r  in'. :  1|.- '  (  ifim 
INVESTIGATION  OF   (]I.^SSM1   r\l     t-()MR)SIIi, 
MATERIAIJ?,   bv  Herht-rr  H     Ai.'c-   i;k:    \     K     Cinady 
Quarterly  prcigrcss  rept .   n.^     ^.    1  =«  vp-is  :  Kc  57,   on 
Contract  N(>rdT57M.    >  J  m  Ss,    4^-,      f.  r-.t-. 

l)L,Sc;KIFr()KS:    '[leat  r-s; -,t.i:;t  fii  irn  i  li^,    V:oriip<),-,ite 
materials.  Class,    Metals,    •c'-l  i>-^  'e<,ti  le-^.  *\luminum. 
Hols,   Tubes,   t'vlindr ica  1  S><n!i    ■-,    I'r   «.luction, 
Physical  prt^perties 

Contents 

Production  ot  lar^e  ,<la-.-,  r-int  irced  aluminum  cylinders 
hv  Warren  H.    Kave      I  S  S<-p- 15  Nov  57 

Cupper  i->  bein^  used  fur  pr  t.!i;Tiinai  ■,    inv<,--,tig  ition  of 
methods  of  combining  glass  tiber  s   m.l  high  melting 
i.H>int  metals     The  variables  involved  in  hoc-pressing 
aluminum  coatt\l  fibers  'm.c  tven  evaluated  and  the 
optimum  conditions  h.v.c  t*-en  esfaMi-,b.ed.    Tensile 
strengths  of  5<),  IXM)  psi    it  r   » un  '•-■m;x-rature  can  be 
^onsiitentlv  Juplicatcvl     CI  i-^   r''int  )i  ced  aluminum 
has  been  resttx!  b\  an    urcr  ifr  ..   'm;^>nc'it  manufacturer 
a-i  an  actuator  matenal  .)perinr!c   ir  S(ili*'F-'     The  elec- 
trical resistivitv  of  a  luminun;  ;-  -!oi.r  hx'.  hv  the  addition 
of  as  linle  as  15^,  glass  fiber-..    .\   -,an'pie    it  ';i«- 
pressed  .iluminum  Cuated  filxr -^  a.i-,  -,u-.;x'ndekl  in  a 
r.vket  bla^^t  at  5M()()"'F     fir  4-!    J  ^..•cund.-,  Ait';..ut 
deformation      Wetting  stiKh-,^  mduar'j  that  titanium 
nitride  IS  effective  in  mere  i-.i:k  'h--    ■^ertability  of  gla.s.s 
fibers  with  molten  aluminutTi     Cm---,  reinforced 
aluminum  tubular  shape-,   i-.  Lir^t,    i  >  "     ID.   have  been 
made  successfully  by  ^entririigal  .  i^r::u    md  by  vacuum 
injectb)n,    (Set-  also  PB    162  "'4:') 

PR    162  "49       S2.6() 

Owens-Corning  Fiberijla-.  i'.>r;-     jCr  ev.  i  lie  !  Ohio. 
I.WESTIGATION   OF   CH^SS  .MhlAl     C-OMPOSIIK 
VUTERIAl^,    bv  P.   A      L.vIcw.kk!.    Quarteri.   pi -gics,-, 
rept.   no.    12,    15  Sep-15  Dec  S.-s,   .n  Cuntrict 
NOrd- 15764.    [195H)  J6p 

DESCRIPTORS:    •Comp<>->ite  m  iter  i  il-,     C.i.-,,   Metals, 
•Glass  textiles,   •Aluminum,    Wire-,,    I  cn->ile  [tt  •<,*.•:' 
ties,    Test  equipment,   Recording  Jevuei. 

The  single  fiber  tensile  tester  was  completed   md   i 
series  Kjt  tests  were  started  t"  endeav.ir  t"  vletL-r  !;u:u- 
the  factors  influencing  the  tensile  strength.  ■>!  .lUted 
fibers.    In  particular,   fibc-r  studies  were  made  r  >  'X- 
amine  the  influence  of  two  aluminum  c^vitmii   id.",-.  >  hi 
variixis  types  of  glasses  and  'he  effect  .  <   .  irv  i:;,^ 
humidity  on  the  strength  of  ciuted  fiber ^.     The  tensile 
strength  of  the  coated  fibers  wa-.  2()  t^  24  ;*.■!   .  e.u    >t 
the  virgin  fiber  .strength  wirh  1  U*>  Al  ^ikinn^  and  17  to 
2^  per  cent  for  the  zinc-cadmK.m    iKinun..m    illi'\      When 
coated  fibers  were  tested  in  variiu..--  huniiJitie-.,    i'   \  is 
found  that  aluminum-coated  fibers  Aere  2\  (x-r.e.it 
stronger  in  5  [x?r  cent  relative  humiditv  '■'.h.ereas  iead- 
ccuted  fibers  showed  oiilv  a   1  -^xjt   ^v.n  in^iei-,e  com- 
pared to  tests  at  6()  \x.-i    cent  relative  h..nii,'.it;       h  \jx  r  i- 
ments  were  made  to  determine  the  ^rre^^    ^t  i.::    I:  i 
grams  of  glass  reinforceL!  meMl.-^   ir  me  ■h,,M,^i:i.; 
magnification  in  order  to   .n  ler-.tind  v  iriations  in  the 
shafx.'  irf'  the  str'-'ss-strim  .!i  i^:  i;n--,     (v-e    i!.,(i 
PB    144  281) 
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Pf^  1^2  7S()     s  i.^o 

(  '■■<..  n^-(  ■.  .1  :!in^  I-;tH-i  ^l.i,  C,,i  -     [r,r  invilk  ]  Ohio 
ISA'l  S!  ICA  !  K  ).\    uh    (;i..-\SS   Mr.lA!     COMP(\Srn-: 
MMIHIMS,    ;aP      \      I,^kw,H.il      <:)uartei  Iv   pt  ogi  es.> 
•i'f       ■        14,    i  ^  J  .:k  - 1.:^  .Se-p  59,    i.)n  c:ont  r  i^t 
M  'I  '.    1^''^4      '  I^^^I  37p.   ^  refs. 

DF^C.Kiri  UK.^.    'lieat  ic.-.i.-,!a;U  matenal.-,,    'CurnpNOite 
materials,  Glass,  Metals,   'Glass  textiles.   VMumniuni, 


RoJs,   Structural  parts,  Tensile  p 


'  't 


x'l  '1'. 


Gontents: 

Behavior  of  composite  bars  as  structural  elements,  b\ 
Edward  Saibel  and  Iradj  Tadjbalchsh 

Variables  in  the  fiber  forming  and  metil  couing 
prcxess  thougfit  to  affect  the  tensile  sticiigth  ut  the 
coated  glass  fiber-  .vre  r  ^•;!ive>ti»;,ite<:  .Mtl.  rhe  obiect 
of  •.■rh'T  turning  up  new   mfor  r:i  iri- h-:    ir   '.  ei  living  e.ir  her 
fin.:i.:c-      In  the  main  the  eai  liei    re-.ilr-,  ,>,ei'.    verified 
Stress-strain  diagrams  were  taken   ir  r x-m   md  ek- 
vated  temperatures  on  specimen--  v  .  .m •>>-,! teJ.    it  4  |xt 
cent  by  volume  unorionted     I      gl  i--^  titv-rs  ii;  1  1(X) 
aluminum  man  i\,    2ii,»t   ,ent     1      ^1  i^--  fiber --  liy 


volume  parallel  oriented  ir;   IHKi    i1uitii;;.i[;i,    i;k!  20 
per  cent  by  volume     E     gii--  Iiher^  ;mi  ilKl     i  lented 
in  4032  aluminum.   Theetfe.r    it  !:,,(  r.llm^    ni  --trengtt 
erf  composite  bars  containirv  ^<i  ;>  i   .ent     1    '  ^lass  by 
volume  prepared  by  hot  pi     ^--uv  •>.  i-  ^tu^hed.     The 
influence  of  high  mcxlulus  glass  versus   'E     cla--> 
reinforcement  on  strength  of  com;i<isitcs  w,in  al>o 
investigated. 


PB    162  751       S2  60 

Owen-    I  ■'  >r  -.kv  h''li-r  cl  i-  C    i  p     [Ci  mvi  He]  (^hio. 
INVE^'HC  \  !  K  i\   Of-    CI  ASS   MIT  M     C(  (MPOSIH-: 
MATFH.IMS,    ;  '.   V      \      !  ^  k-A   ,  ^:      i)i.,i:'rirv   piogie---, 
r"-,^     •'"     1^.    l^Sep-l>iV-,    sg,   on  C^ontr  ur 
.NC;rdl57t>4.    ( 195^^1   UV' 

Df- M  ■HUM  (  i.Ks     •!!■!•  i— -i-t.mt  mCTiiN,    •Cotnpsoit^ 
materiiN,   (ili----,    Met.ils,    •Cd.i----  r-.-xt  i  les,    •.\liiminum, 
•Stainh---  --re.l,    K  xJs,  Tensile  prujxrties, 
Stati-stical    in.ilvsis. 

Contents: 

The  Poiss.-n'-  r  irpi   jt     opijiosirr  mi'eri.iN,    h\   Fdwar^l 
Saibel  an^:  I.    I  i^ij[.vtidi--h. . 

The  X    994  ^Ii---  w  i-,  f.iimrd   it  uver  TflTKT    ind  had   m 
average  'e'l-i!..-  •^iitUkah.  m  the    incivire.i  i.ondition  of 
635, (MX    p--i    in>:    I  'i'n--ili-  -.tr-n^h     it    l"s,(K)«i  psi  civiteJ 
With  aluminum,    r..iu>:td\   ^i '  i**'  ,  -i   tTi'   i''-r  rtiaii  the 
tensile  strength  of  alummim   .u'e,:     H     ,^l.i-,s  tit)ers 
A  previously  outlined  ex;Hrimenf  .*■  i-  iniM  ired  ^ith  the 
object  'if    k'terminin^  if   ihinnnum  .ivitr.l  hi^^ti  tem(X'ra- 
ture  fibet -.  -.howing  hifcjtier    ^ri  erii^h-,  th.an     \\     gl.iss 
aluminum-co.ite.!  fitn-r  -  .V'HiK!  vieK!  stronkjer   glass- 
aluminum  v-(iriu'< '■site-.      St  r    irik;  t.ui  hv   vulierent  green 
composites  .  if  ,  iv  ^f.il  !i;i.    fi!<T>    in.:    -  T'S  rtie-h 
-M  ,:-.,e---  -^i-.f.   ;•<  11.*.  !er    .^r-r.    !ni.;i'  h\   '  ^  it  pressing, it 

lUKi"!'     ok:    JS   ■    ,,!.,    .,-1      .ij.ir.     nut:       (See     (l-o 
ir,    C  ^  :"5()) 
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I 
Owens-c:orning  F'lherglas  Corp.,   Granville,   Ohu). 
INVFS-rK;AlI()N   OF   CI^SS-METAI,  COMPOSITE 
MMl-.KlAl.S,   b\  V    A     lockwiHKi.    Quarterly  progress 
re^K     no.    1(\    IS  Dec  S^.k)  A [ir  6(),   on  Contract 
NCi.l    IS7P4      S  .Aiiv;  60,    2,ip.    1    i  et       RejX.    no. 
K\R    ri     Ml    10. 

;■)!  .S('Kiri  CHS     •Me.it  resist.int  materials,    ♦Compixsite 
rii.itei  lals,   Cd.iss,   Metals,    'Cdass  texti  les,   •Aluminum, 
•St. unless  stt'el,    PriKluction,    Tensile  properties, 
ii.u  diK-ss 

I 

Work  (Ml  hit  pressing,    slip  casting,   and  low  pre.ssure 
extrusion  tt-chiiKjues  lor  making  green  composites  of 
piuJered  St. unless  steel  And  glass  or  crystalline  fibers 
1,--  re|-ioited.    (.'omi-victs  of  high  density  oluained  by  hot 
piissing  and  slip  c.isting  were  successfully  sintered  in 
hydii>gen.    Mot  pressed  comp^icts  sintered  in  an  alumina 
.-arixHi  envir^Himent  ^ere  extremely  hard  -  carbide  for- 
rn.itMn  is  susj^ecteJ      The  extrusion  methcxJ  was  dropped 
tiom  turther  consideratuHi  as  unworkable.    Preliminary 
tensile  and  stress  rupture  strengths  are  reported;  they 
Jn  not  refk'ct  the  full  ca[-kibi lities  of  the  comjx-wite 
mateii.ils     (.\iithor)    (See.ils(T'B    162  751) 


I'B  l^2  fwb 


^J 


Snell,    1  o,-^i<  !    i  ).  ,    In,  .  ,    \    u   v>i;  k. 

IMt'KOVl-.D    :ii.-IC|\.;    M  \  I  l,r<l.-\l      l-DK    I'Sl-  IN 

N\\\l     \lr<C'<\f    !  ,    tn   \.    k.    IkAiti  and  j..M  iTiell 

lain.     Kep'.    no.    2onCon;i,K:  NC\i(S)   10=i"^.  i   Nkii    S:i 

i5p.  A  1 1-i-tu  j:.". 

I 

nESCRIPTORS:  Nual  .ntvt.it-,    *D -u  ing  mate:  lals. 
Glycols,    l-.thvkik-.,    Su!  lai^e-a..  ti  ve  ,sut)stani.L  s, 
.Mcohols.   AmiMoni.i.    'Corrosion  resea;  Ti. 


If' 2  h'JJ        s  1  .M) 


V^estinghuusL'  l-.k'ctiic  Co!  p.  ,   klmiia,    N     V 
IK  WSPAKIAT   PHOSPHOR    DkVhkOPMENT,   by 
■.'    M     Hrmton     (^Juarter  Iv  rept .    1  1  May- 1 5  Aug  59.   i>n 
^  ontract  .NObsi  T75K2.    20  Aug  59,    16p.    32  refs 
\.)-225  15^ 

.M.SCKUTOKS:    •C.ith(x!(.   ray  tulx>  screens,    'Fluores 
.  i'nt  serpens,    •F1uis['>tior s,    Display  systems.   Zinc 
>'iiii;>iunds,    Borates,    F'luorules.   Nkignesium  com- 
;>'i:nds,    \'a;-Kir    pl.iting. 


f^.i 


I 

>e  I  of  tin--  contract  is  to  consist  of  research  di- 


tiv'e,!  to\\,ir.l  tlie  development  of  transparent  cathcxlo- 

•  uniinescent  [Viosphors  with  long  persistence  meeting 
■'■'    t.iilowing  requirements;    (1)  persistence  approxi- 
-1  iti   that  of  st.indarJ  P-j  cathixle-ray  tube  screen     (2) 
-■i;i.ihk   ot  King  prepared  at  temperatures  which  will 
;»  itnit  the  use  of  s(!fT  glass,  {\)  caj-wible  of  being  de- 

•  '  -ited  directly  on  the  faceplate  of  the  cathode-ray  tube 
•*:t',.Hit  ^ra/mg.    cracking,   or  peeling,  and  (4)  sufficient 
-Hitr  isi  to  make  the  resultant  displ.iy  significantly 
--•(Vi  loi   t.i  disp|a\s  on  cathixie-r.u  tubes  with  settled 
screens,    .\lthougli  not  mentioned  as  a  specific  require 


ment  it  is  desirable  that  the  emission  color  be  yellow, 
orange,   or  red.    Requirement  (4)  means  that  the 
screen  should  have  sufficiently  high  output  and  suf- 
ficiently low  reflectivity  for  incident  light  to  result  in 
improved  ambient  contrast  between  excited  and  un- 
excited  areas.    If  the  transmission  of  the  screen  is 
high  enough  (reflectivity  low  enough)  this  may  be 
achieved  even  if  the  inherent  efficiency  erf  light  produc- 
tion in  the  screen  is  below  that  of  conventional  powder 
phosf>hors.    (Author) 


Ceramics  and  Refractories 

TIDT7227       $4  60 

Bausch  and  Lomb  Inc.  ,   Rochester,  N.  Y 
IRRADIATION  DAMAGE  TO  GLASS,   by  Joseph  A. 
Aboaf,  J.   Raymond  Hensler  and  others.    Rept    on 
Contract  AT(30- 1)131 2.    Oct  62,   46p.   34  refs. 


B.\'r_-63  = 


$4.60 


Ricxjkhaven  National  Lab.  ,   Upton,   .N.   Y. 
THE  INTENTIONAL  USE  OF   ANTIMONY   AND  MAN- 
GANESE IN   ANCIENT  GLASSES,   by  Edward  V.  Sayre 
13  Nov  62,   45p.    12  refs. 

RFP-285      $0.50 

Dow  Chemical  Co. ,  Denver^  Colo. 
DURABILITY  TESTS  ON  PYREX   RASCHIG   RINGS,   by 
C     L.   SchuskeandH.   W.   King.    Rept.   on  Contraa 
AT(29-1)TI06.    26  Oct  62,   7p. 


PR   162  699       $3.60 

Feltman  Research  Labs.  ,   Picatinny  Arsenal,   Dover, 

N.   J. 
INVESTIGATION   AND  EVALUATION  OF   AVAILABLE 
HYPERSONIC   PROBE  MATERIALS   AND  OXIDATION- 
RES^TANT  COATINGS   FOR  POSSIBLE  USE  AT 
4(XX)  F  FOR  60  SECONDS,    by  Domenic  J.  Molella. 
l>?c  59,  39p.   4  refs.    Technical  memo.  no.  ME-5-59; 
AD-240  344. 

DEiSCRlPTORS:  Space  environmental  conditions,  Heat 
resistant  alloys,   •Refractory  materials.  Ceramic  mate- 
rials. Cermets,   'Ceramic  coatings.  Molybdenum, 
Tungsten,   Rhenium,   'Metal  coatings,   'Refractory 
coatings.   Graphite,   Erosion,  Oxidation,   'Hypersonic 
test  vehicles. 

The  materials  evaluated  on  experimental  hypersonic 
probes  which  were  tested  with  plasma  arcs  included 
uiicoated,   unalloyed  Mo  (1);  uncoated  graphite  (II);  un- 
coated,   unalloyed  W  (III);  uncoated  tungsten  carbide  with 
a  Co  binder  (IV);  uncoated,  self-bonded  SiC  (V);  un- 
coated Fansteel  82  alloy  (Nb-Ta-Zr)  (VI);  8  oxidation- 
lesistant  coatings  on  Mo  (VII)  and  2  oxidation-resistant 
coatings  on  graphite  (VIII).    Other  materials  considered 
were  Ta,   Nb,    Re  and  refractory  oxides,   carbides,   ni- 
trides,  borides,  and  silicides.    Of  the  VII  coatings,  the 
one  showing  least  damage  was  a  flame-sprayed  cermet 
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{^t-7'^     Kf"  ZiO,);   inot|->erf!  ime   sp'-ived  coating 

,■  r      i>      .      1    .u"       L..    _!.. ..      ,  .»'.  .....,,■....     ir /lliy^'\ 


mately,   a  totally  non-mil  iivn  d 


I  liiid  I*;  -desired. 


AD- 264  S7S 


P.) 


Aerodynamics  and  Pneumatics 


(^|i"W     l(F''ZrU,);    inotfK'   'ihtk    -^p'  u  t  .1  .  iDating 
(■/iHj>   itt.iint-d  the  higtif-.r  ■.  r.f\.-    'cnnx-:  i'  .■•■  (44<ki'"') 
And  pr'Xected  !hf  mctii    i^i,!i-'  .   ri-^t:   >pi:u   Jidr.iA^i.. 
1      IV      iiid  VI    irc  nor   -^uirihu-    i--  '    <    Mo  oxidized  C  at - 
jstrophKdllv  .ind  the    Hh^'r    J  rr  Hf  :  i.-  showed  Signs  of 
riifltin^  when  tested.      1  'le  VIU  graphite  coatings  showed 
^,;gh,t  •.■:>)sn)n  .ini,!   itii.itiip   ifter  heat  tests. 


(;h^lP-l^A     Sn.^-s 

Gener  il  Hlectric  C  >    .    rinciniuiM,    I'hio 
mCH    rKMPHRAri  RK    MAIl.KIAIS   PHi^^H^.W, 
Pro^res-,  rept.   nn     l^,    t'li'    \,    ■  m-  r^Ttr  ur 
AT(4()-l)-2H47.     15  0ct^J.     ^Jp.    _^JreIs. 


Ill)    1=>4^2       $l.h4; 
KCiii'lK  Atodui-  Power    [.ah.,    SchenLVtaJv,    \.    \. 

c:rlsjiinc}  STRKNGITI  I^f-  i  hkmina  iuin  of 

ROLNnHI)  C:b:RAMIC  IWRIKl  hS,  b\R.  h.  \'..--.c:, 
A.  r.  MLKCigros^.i,  .iiiJ  F.  'A.  'A;es  :ii>;e:  .  Kep(.  on 
Contt  a^:  W51- l()S>    ep.^    =>:.     J^    Vpi    t^2.    i^p.    i    :et. 


GhAP-  5y(W       Si    (X) 

V.illecitos  Atotniw-   I  ,it-    ,    fk:ier  il  H  le^Tr '.C  Co.  , 

Pleasanron,  G.ilif. 
RARE    hARTH    OXIDHS    AND    RARI     LARH!    ls(   K  >  !  !  S 
CORROSION,   COMPAriHlI  rr-Y.   AM)   RAi)IAIlu\ 
EFF-tCnS,   bv  E.    W.   Hoyt,   W     V     (.unnTun^-    i;u'. 
other-.      Re^x.   on  Contract  A  I   ((14-  ■<)[^^      1"  Apr   h2, 
41p     iJrefs.    NASA  N6J-1''441  . 

Fuels,  Lubricants,  and  Hydraulic  Fluids 


NASA  N6.i-  11M6        Jli.  "- 

Lewis  Researi-h  C'tiiter ,   NatMiuil  Aer  iHiajt.i.3  and 

Space  Administraaor,   C'le\eland,    ()<ip>. 
RELAIIVE   IGNlTABIL.irV   OK     ITPlCAl     SOI  ID 
PROPELI^NTS   WI  m   c:Hl.ORlNh     [KlM.rOKin!  .    tn 
Harrison  Alien,    jr.    an.l  M,i:  i,    I..    F'l!'.!:-.    ).i.:  h^   :4'.  . 
2  rets,     [efhnual  n.<e  [)    I'^U. 

PB  10  2  h^'       S6.  K) 

Petroleum  Refining  1  at>.  ,    Pl!1iis\  1  var.ia  State  [U. , 

I'm versity  Park.  ] 
THE   1)EVEI.OPMi-:N  I    OK    1   ISS    IN!  1    \MM\H1   K: 
rYPK:S  OK    HYDXALl  IC    11  I  ll)\    In  M    ::li  K. 
Kenske.     Rept.    ont;ontta^'  NOr   '.-'^Ss(H).      ii    \p;    i'^, 
Rept.    no.    PRL    t.  41. 

DESCIRIP'IORS;  •Hydraulu  tluid,-.  I  laiii  hili'v.  !—■->. 
Halogen  comp.junds,  Bvn/eiu><.  1<  jtadutu->,  P:  iiviiie-, 
Rubber,    Pumps,    LuhiKanm. 

Ihis  revxirr  relates  to  the  use  f>t  cet  Min  n.ilogcuatcd 
com^Hjunds  to  n-dui.  e  the-  iiuKirn  iiabilitv  •  •:  'h.e  overall 
fluid,    which  .Tiay  contain  up  "o  ^'J  weight  p.  i    ^  ■,!•,'    't 
combustible  niart_ri.ils.     A  tluul  .  >\  ;hi>  tv^  ■,    Anuf'.  i> 
c>.)mpatible  with  ili,'  .  i.t  ;    n;   ."aiI:  >».  ai  t>on-:>.i-     ::\  Iraulic 
fluid^^  a-,  well  a--  tIk-  riiatL  :  lal-  v't  .  ,'ii>! :  in.  '  loi,    invl  the 
par  is  i  if  present  hyJr.iuli.    --v -'jn..-.,    i.->  f)cing  . -ui.-^idered 
ab  an  inrL-r  ini   ^e-..-.  intlam  i    it'l     hydraulic  fluid.    L'lti- 


mately,  a  totally  non-mil  icmi  iM-    iIuk!  i--  .u -i:  cd. 
Fluids  of  this  latter  type  may  necessitate  change  s  in  the 
d-sign  and  in  the  materials  of  construction  oi  l.^diauii.. 
systems. 


PB   162  698       $7   60 

Petroleum  Refining  Lab.,    IVnnsylvaiua  btatc  [l., 

L'niversitv  Park   I 
FLUIDS,    LL'HHU'AV's,    ii   [   [s   as;>   KKI^MM) 
MATERlAl^.    Pi.'C:,^^:     pt     (!:;;>,)      \..l.-S,,    -l.on 
Contract  NOrd  T^^SH)      -^('.t'^l.   ~^p     K.pt 
no    FKl    2  62. 

DK -•OKir;  OKs     *l    .!m  I- .lilt -.,    •[■   .cN,    K'luu'.--,    Mate- 
rials,   •!!'.  >:r  ii.lu    :1  .ul-,   OiS,    Pi '.-pvir  it  ion.    re-.ts, 
AdditiV',  s.    Foi)  iner  ■-,    t,  ixid.it  loii,    I  X  tei  lor  it  i> 'H,    Seals. 

As  a  result  • 'f  rl'.i^  Aork  Spt'Cificntinns  Mil     1     0^87, 
Lubricating  Oil,   S\:u:Kti.   R.i-^e.MIl     l'-Sh()2,   Shear 
S:i;'i;:f,    R--t.  r  erx.    K  K,k!     =- 1  -  K    24  (( )r  J)  K  ster    lii  se 
LXimpmg  M..k1     i::  '.  Mil   -h    ~1^~,    R.fUiei    Swelling  Fluid 
have  been  ,>--,ie..;      1;^.    idvlitior,,    -.iggot  iiHis  tor  a  speci 
fication  cover  mc   i  -v  nthet  u   '  urtu  .-pi  op  gear    lube  and  ,i  ■ 
thin  film  cvxidatioti  and  ^  oi  i  o^ioi!  n  -t    ii  i   ^  ..ri  <.'ntK 
being  prepared.    A  test  technu,ue  de.  ■.  lope^:  hv  this 
[  al'or  I'oi',  t.evakute  cloud.  intonsir\    ::i  ios".   'ennx-ra- 
turi    -t    t  ige  tests  for  hy>.liaulK   tUii>N  ri.i-  t't^'c!'. 
inc  'I  ;>  I  itcd  into  Federal  S^xc     \\     I     """■-'IJ.   [•_  st 
methtxi  20  2. 
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rv"i~    \s>rTiK-  Po.vr:    1    ih.  ,    Pf'sburgh,   Pa. 
\    M!    \S    s<,l    \;<1     DlNCKl    ;  l./M  ION    KKKOR    I  SKI 

M\:i,    h,     K,    l<.    K'  Hogg,      i'.opt.    on  ( 'ont  :  act 
A  I'd  1    IKil  N    14.     JuU  f^:,     >p-      '>  f'-I^. 


i'PAO    4' 


>2.  f^i  I 


Fricn  I  'h'  riiK  il   !    ih.  ,    !':  i  k  ■  '   mi  I    .  ,    N.    |. 
1  :<  AN->1  uKM  N  ;  IoNn   ul      !  WO    DIMISMONAL    DATA, 
by  T.    !  ■>  i:  :  ih    !  hoin  1-  (Ri  i«)kh  ivt  II  Nat  lotial  1  ,ab.  )  and 
Walter  .M.    imh-o.^K.!!    1  ■.  U  iVion,    l.it.-,.).     Ki  pt.   on 
Contract  A  :(  Ml    i  )2i  '".     lsi>i'''J,    J -p.     4;    t-.. 


\i  )-  ^.'^  t    ss  j  >    ^.  'HI 

M     --.o^.l    I      I      .       '(  l..Ii.'    I    l). 

o'N   nil    K\No,i.  O'     iiu;  DiiM-.Ki.NOi,  bk;  I'w  k:[-;n  a 
h:\  i'(  ■ ;  iii.  I  lo  M    ;)'s  1  KiBi  ■  HON  iiNo11(>n  and 

^■\^t    .^  M'  'Mil   11  n    i.M'MKK:    DSIKIBI    llON    ILNG- 
!  K   .S,    hv   M.    [  >.    Hr  uiik.     Ki'pi.    onOoniiaLt 
\1     4^){h  ^'^r-^i.    'l^^l!    >>p.     i2:tl-..    AtOSR    li)S;). 

1  )t,S(i<ir  :  (  IR.S:    'MaMsln  ,ll   .i!,.il\sl-,,      lheoi\, 
•S:  itistu  il  t.jHi  •  ,.  >ii^,    SM:i^,ru  il  di.-'r  ibui  lolls, 
t'l  olvUiiiiiv  ,    Saii.pliiig. 

The  statistic  studied  in  this  paper  may  b<    wsid  in 
situations  in  which  Kolmt>gorov's  mig'"    li'-o  (v    use^l,   ti 
provice  a  test  of  the  hypoth<si~  it, a        p  pi'l  iion  has  a 
prescribed  distrib,it:'n  fiiiH  '  loi;.    i\    -hor) 
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I 


()h.io  Stall    I   .    Ko-^i  ai\  h  1  oundation,    Cailunious. 
hi  KGM.XN    OlM-.RArORS    i()K     lllK.    IHREE-  AND 
!  or;<-  DlMI-.NSlONAL    LAPLAt'l-:    l-Ql 'A  IIONS.    by 
l-.ivsin  Kit\s/ig.     Rept.    vinC]>niiact  AK   4^(0.}H)i62. 
-\ii^M,    24p.    sfiotv.     Rl-    Pro:.    HI  2.   AK()SR-4Q0. 

DESOKIPIOKS;   'OpLiaioi  .-,  (M  iihoiuatu  s),    'Par  tial 
ditli  1 1  luial  o(jLja[ioii>,    rikoiN,    l-LiiKtions,    E(juauons, 
IntLgi  al  f  ju.itioiis,    llaiiiionu   analy.sih,    BcSscl  functions, 
ToU  noiii..il>,    C'o'iiplLX  vaiiahlos. 

Iht   liini.tion  itiL-oi  1,  tical  approach  ;o  elliptic  partial 
JilU  I  Liiiial  t,  (juaih)iis,   as  developed  by  Bjrgman  and 
I'h   Is,    Uads  to  a  genc-i  al  characterization  of  various 
1V1--K   piop-.itK>  ot  the  corresponding  solutions  andmav 
!k,    ii-gaideJ  as  a     translation  principle"  oi  results  in 
.vinipUx  aiialv.--is  iiToi  dn-oi  i.tii.^  atviut  those  solutions. 
Int.   Ivi'-K    tiK'l  in  this  approach  is  B-igman  integral 
i.)p<.i.Uoi>  whiUh  uansloiiTi  complex  analytic  functu)ns 
into  -solutions  ot  the  dillLi  eniial  equations.     Lhe  present 
pap.  !    vmII  hv  vonctiiieJ  with,  harmonic  functions  ot 
ihi  ee  aiKl  Iv^ur    !i.al  \ariables. 
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NinJia  Corp.  ,    Albucjuerque,    N.    \L  \. 
CO.MPLII-K    ANAlA'slS  OK   C.AGh   DMA,    bv  J.    D. 
Gll.-^-n.     No'.  (^2,    1  ip. 


Computing  Devices 

il'A'  6'^  =.(11         >.s    1(1 

ilinto- J  Aioniu    Piodui.  Is  Operation,    Richland.    Wash. 
uri-.KAIlUN    AND  ClROl'ir  DESCRIPTION  OF   THE 
'AICINKR    CUNIROL    PROGRAMMER,    bv  N.    P. 
Unburn.      Rept.    on  ( 'ont  r  act   ATI  4=^- 1  )nS(i.      |an  6(1.  S.Sp 
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Institate  for  Cancer  Research,   Hiiladelplna,   Pa, 
OGARITKMIC   CONVERTKIR    AND  INTEGRATOR,   bv 

1..   Lngle      h  Nt)v  M,    4p. 
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\  "-  ,\;.iii,o^  Se  leiiMfu    I..d'.      \'.    Me.x. 

Ml  1  iipakamk;  n-.K  anai  vzk.k.s  at  thk:  i.os 

M  A.MOS   SCU-NnKlC    I  AW)RATORV:    E(,)riPMEN  I 
AM)    IK.CMNK,)! 'K;S    f-OR    DATA    RIvDI'GlioN    AND 
ANXnSlS,    In    R.    II.    M(K)re.      Rept.    on  Contract 
A7  4Cb(.ng    M\      [1^2)  2^p.    12tefs. 


MECHANICS 
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'  >ik  Ridge  National  Uih.,    lenn 
'"1J^\I>S1:   Ol      IDHES  BY    EXTERNAL   PRESSURE,   bv 
''     R     Kenned>  and  J.  T.   Venard.    Rept.   on  Contract 
W74(i.S-rng-2b.     17  Apr  62,     V)p.    lUrefs 


Aerodynamics  and  Pneumatics 


NASA  N63-1I617      $1.50 

Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,   Calif. 
AERODYNAMIC    CHARACTERISTICS  IN  GROUND 
EFFECT  OF  A    LARGE-SCALE  MODEL  WITH  A 
HIGH   DISK -LOADING   LIFTING  FAN  MOUNTED  IN 
THE   FUSELAGE,  by  Richard  A.  deSavigny  and  David 
H.  Hickey.    Jan  63,   52p.   5  refs.    Technical  nae  D- 1557. 


l-\MS-2770      $0.50 

Los  Alamos  Scientific  Lab.,  N.  Mex 
RISE  THROUGH  THE  ATMOSPHERE   OF   A   HOT 
BLBBLE,  by  Francis  H.   Harlow  and  Billy  D.   Meixner. 
Rept.   on  Contract  W-7405-eng-36     Oct  62,   16p 
1  ref.    NASA  N63- 10465. 
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Naval  Ordnance  Lab.  ,   White  Oak,   Md. 
EFFECT  OF   VELOCITY  AND  TEMPERATURE  FLUC- 
TUATIONS ON  HTOT  PROBE  MEASUREMENTS  IN 
COMPRESSIBLE  FLOW,  by  James  E.   Danberg.  30 Jan 62 
37p.    9  refs.  Aero-balhstic  Research  rept.   no.   151; 
NOLTR  61-28;   NASA  N62- 12204. 

DESCRIPTORS:  *Fluid  mechanics,    ♦Pitot  tubes,   ♦Com- 
pressible flow,   •Boundary*  layer.   Temperature,  Veloc- 
ity, Pressure,   Measurement,   Mach  number,  Heat 
transfer.   Fluid  flow. 

The  effect  of  velocity  and  temperature  fluctuations  on 
the  pressure  indicated  by  a  Pitot  probe  has  been  ana- 
lyzed for  the  compressible  case  assuming  negligible 
static  pressure  fluctuations.  The  results  of  the  analy- 
sis show  that  the  velocity  fluctuations  directly  and  also 
via  the  temperature  fluctuations,  cause  the  indicated 
Pitot  pressure  to  be  greater  than  the  Pitot  pressure 
associated  with  the  time  average  velocity  and  tempera- 
ture. Vekxrity  fluctuations  cause  an  increase  in  the 
Pitcx  pressure  in  proportion  to  the  mean  of  the  square 
of  the  fluctuation  as  is  already  known  for  incompress- 
ible flow.  The  role  of  the  temperature  fluctuations  is 
to  increase  the  effect  of  the  velocity  fluctuations  on  the 
measured  pressure.  Heat  transfer  into  the  wall,  acting 
through  the  temperature  fluctuations,  has  a  reverse 
effect.   (Author) 
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Naval  Ordnance  Lab.  ,   White  Oak,  Md. 
AN   IMPROVED  METHOD  FOR   THE  TRANSITION 
REGIME   IN   RAREFIED  GAS  FLOWS  AND  ITS  AP- 
PLICATION TO  THE   LINEARIZED  PLANE   COUETTE 
FLOW,  by  S.  F.  Shen.    31  Dec  61,   31p     11  refs     Rept. 
no    NOLTR  61-68;  NASA  N62- 11365. 

DESCRIPTORS:   ♦Superaerodynamics,  Gas  flow. 
Kinetic  theory,   ♦Couette  flow,  Numerical  analysis. 
Statistical  functions,   Differential  equations.   Drag. 
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Fur  approximate  calculanons  in  rhf  tr  insitinn  r'-xi'ni-    'I 
rJiefied  gas  flows,   wht-n  tht-  KruKl-m  riunit><  i    i  •-     t 
order  unitv,    it  is  propc>s(.-d  to  j>f  a  ru"*  i!it'-r  ^x  Lir  i.  h 
model  for  the  Jistributum  fun^'ticm,    Thf  crr'T-^    >(  ri-.t 
proposed  distribution  fun>.ritxi  j-^   i  ■^■'[jtnHi    if  the 
Fk'lfzmann  equation  art.-  to  be  ^untr.'lkd  ^^  t^r  usual 

transfer'  ec^utitions   apjnwh.     The  ne*  ttviKI  has  the 
ap[iarent  advantage  that  the  correct   limiting  tx'h.tvKir^ 

in  the  free  molecule  and  Savier  Sti>kc->  reginK>    ire 
assured,   and  that  it  exhibiti  explicit;  ,   thiugt;  ;xrr;ip-> 
only  roughly,    some  collision  effect -^      (  >ti  ttiex.    u- 
counts.   the  model  should  be  an  irnpi  <  ^  t.  incnt  ."•t.-r   r^.t 
ones  used  by  previous  investigator-,  i;;  rhe  -..one  ^t-iier  li 
directun.    As  an  example,   the  iinear i/ei'.  (.'.  H.t-Tt'    tl-v* 
has  been  worked  out  and  the  results  ^ornp.iri\'.  agam.st 
the  Iterated  solutit)n  >>f  Willi-,    ind  '.hi.-     tw, ---stream 
Maxwelhan     solutun^    4  let.-..    (A.jthor) 
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Naval  Ordnance   Tt  st  Station,   ("hin.i  I.ak-.  ,    ("aiif. 
AHKODYNAMIC   Df-Kl  VA  MVT  S   FC)K    AN   ( )s<  11  1  A  I  IS( 
Rt-CTANGl'LAR    AIREOU     Al    SI 'f^- K.siJNlC    sPhlDS, 
by  J».>hn  W.    Miles,    Irvtii  Nairnan,    ani.!(i.    M.    Vhr   H.dtt  r 
b  Mar  SI.     i4p.    "  refs,    SAVOKD  rep(.    12VJ,  NUIS    J^2. 

nt-SCRlPTOR.S;   •Aerodynamic     unfigurat  ion-.,    AirfoiK, 
•-Supersonic  airfoils,    •Wing.-.,    •AilcrL'OS,    Lilt,   Moment, 
Mach  number,    'Aspect  ratio. 

The  results  of  two  previous.  pap«Lr^  >  ui  'hr     '^^illaring 
rectangular  wing  and  aileron  provide  'ht   ba-.i-.  tor  'hi-- 
study.     The  aertxJynamic  dt.-ri vatue.-,  givinkj  'ht    lit'  and 
moment  due  to  plunging  and  pi'ching  ut  the  *irig   irt 
formulated  in  terms  of  ^.-or factions  .m  'ht-  two  Ji 
mensional  results,    and  tht  st-  correc'ions  art.   ^otripur-d 
and  plotted.     The  derivatives  specifving  tht   hmi^t 
moment  on  the  ailerons  dut,-  to  the   motion  of  tht.    wing 
and  the  forces  due  to  aileron  motion  are  txprt  ssrd  m 
terms  of  the  derivativt-s  for  the  wing  alone.     (Author) 
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Naval  Ordnance   Test  Station  |('hin.i  1   ikt  j  (  alit. 
rUh    INDICIAL    A[)MITrANCF-    OF     -\    SCPl  KSOMC 
RFCTANGllTAR    AIRF-OIL..    bv  lames  W.    Mile-. 
2i  julv  49,    I8p.   6  refs.   NAVOKl)  repi.    U^l,  NCris  22". 

Dt.SCRIPrORS:  •  AeriKlvnamic  configur  iMons,  Airfoil-, 
•.Supersonic  airfoils,  • -\ncle  of  atiack.,  L,ifr,  .Mornen:-., 
Gust  loads. 

The  results  of  earlier  p^ipe  t  -    ir-.    Lj-.t.-il  fo  c  ilcjla;-    the 
lift  and  moment  coefficient-  for    i   r. c  tng'il.ir    iiitoil 
which  experiences  a  sudden  change  in  angle  of  attack  i;i 
an  otherwise  uniform  supersonic  stream  or  which  tnti  r 
a  sharp-edged  gust.     The  result-  are  valid  Ahen  'he 
Mach  lines  from  the  leading-edgt.  comer-  do  not  int..  r- 
sect  the  opposite  side  edge,-.     Numerical  rt..-.ult-  are 
given  in  the  form  uf  curve-.     (Author) 


Hydrodynamics,  Hydraulics,  and  Hydrostatics 
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[Tnvi.l  Tavlor    M.«.lel  Fiis.r  .    ^  asf.ington,    1 ).    C. 
1  Kl.i     sIHl-.AM    I'HAKAC    1  1-Kisri(  S   Ul-    A    lAMllY 
1)1     U  .W    ASiM-.i.    I     RAIll),     All     MOVABl  h   CONTROl. 
si   KFA(  HS   F-()R    APPl  ICA  lit  )N    K '  SiilP  l)F-..SKiN,    bv 
L.    F-    'Uei    WTiuker    .md  1  eo  1- .    F-el',lner,    Rev.    cxlition, 
I  )«.\    S^_     12-^p.     L,*  :  et^.     Kept.    •->  \\. 

:H-.s<  KlF'l  ORS    •Conrr-ls.itai.es,    [)e-si^;i,    'Hvdio- 
dynani..  s,    Aspe>.f  :  it.',    •'-Jnps,    l)«.-->ign. 

Il'.e  t  r  ee-  St  ream  ^  bar  a,.t  et  i  s  t  u  s  of  a  far-ni  Iv  of  low    as  - 
;h-i  r    r.itio,    all  fnovable  ^  iHit  1 1  il  surfaces  ai  e  presented. 
;"y-,L-M.-  cfiar  ai.  terist  It  s    i.e.,    force  and  niintient  coef- 
f.t  .er.ts,    and  ^hordwise  and  spanwise  (.criter  of  pressure 
r>».at;.»'.s    are  plotte».l  as  functions  of  the  angle  of  attack 
t    :    ea^  h  surface  at  various   Revnolds  numbers   in  bt>th 
t.^e   ifieaJ  and  the  aster;!  i^onditioris.    Investigat  ions  were 
•T-ade  of  :.>,e  follow;".^;    ttu  ee  aspect  ratios   1,    2,    and  3; 
five  si.-i.rion  shapes  (NAC'.\  imiS,    Navv  Standard  .Strut, 
IMB    HP^l,    I'MB  F-air  ing  No.    ",    and   FMB   No.  O^SOTSIS) 
tw  .  t;p  sh.ajx's,    Iai:t.x!  a:\A  sc^.aie.   av.A  three  sv^eep 
angles   (    -,    ( i,     11).    t't'ss    pKHs   wer  e  made  to  as  s  ess 
•h,e  eftei's  of  these  ;vi  t  anief  er  s  ,    and  sern:    empirical 
e<i  .a' :of.s  t,,r    : he  for  ^  e  an.l  nu Kiier-it  i.  oelf  u  leiit  s  suitable 
t    :    .les;g:i  appluat.ons   .ire  p:  esciU «.».:.    Also  included  is 
a  design  tec  f;r,i(j..L-  lor    .  oi;;pi;t  iiig  '\:v  ^minol  s^r-face 
shaft  torq.e.    (A  .'.'.^  •:  ) 
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nav!,i  Tr.lo:    M.Kk-;   Ri-u:      Wa-hl  :-,gT> -i      P.    C, 
s\MF"()sr   M  us    Siiir   MAM-I   Vl.KXhi:  I  I'l     |N().    1). 
;)AV11)    IWiOK    MO.)l-l     BASIS      2-1    AND 
2-    M  W      L-'M '       (KtMi      44^^      l^(l:ef-,    Rep!.    1 4M  . 

Dt-St  ■  Kll' n  )R.S     'SvT-  [>i-M      'Ship-      'M  e-ieuver  ahilitv. 

The  symposiun;  w.i-  [t.olivired  hv   ttx-   :ei!.ni    ..psuige  in 
importance  of  the  subject  u>  !»>fh  ;h<.   I  nited  Siaies  Nav\ 
and  co'rt^-ercial  shipping  inter  e-t-.      In  addition  there 
ha.-  :«.<.:;    i  i  .ipul  growtr.  in   ial»)i  atot  les  tiaving  ^apa 
bllities  fot    doing  reseatv:     ind  de  vt  lopment  work  m  this 
area.     It  is  no^-exl  r  :..it  r  r-.i-  -v  iii[->o-Kjrii  v\  i  o  -e  t  ve  to  co 
ordinate  and  -upt'.eiiienr  trie  tund  of  -.  lenrifu    intorma- 
tion  in  a  field  ot  end<.-.ivo;    ,,i  whu  t\  rht.-ie  are  -o  few 
published  work.-  vJiritr    [;..ia  ^  la.-.-iJied  oi   ptoprictar\ 
reports.     (Author) 
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1    lAt-riL'    Kadi.i'ioi!  Lib.,    I',    of  California,  l.ivermort, 
\   CoMF'l    IF-H    PKCx;KAM    l-OH    CALCH 'LA  TINC   ONl-:- 
DlMt  SslONAl     HVI)Kt)I)VN-'>iMI('    1  LOW:    KO  ("OnL:,    bv 
MirK,  Wilkin-,    John  F- r-  iich,    ani.!  K.    diroux.     Kept,   on 

LoilT    K-    W''40--     .    ;i^      is.       2    llll-->    f'2,     22[\       2    I't-. 
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Lawrence  Radiation  I  ah.,    ['.   o^  ralifotnia, 

Liver  more. 
IMl-.UKlhS   OF    l.Kjl'in   VlS<().SirV.    bv   Ste^-ilien  G. 
Hi   .s'..     Kept,    ont.oiut.ici   W~4(lS  -  ciig  -  4^.    Sdjunebl, 
I  ii  )j).     S-  ^  i  ef  s. 
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Oak  Ridtte  CKiseH)us  I'Mffusion  Plant.  Tenn. 

\  til  SI  RALi/F-:i)  OKI  ri-:Rios  FOR   ihf:  laminar 

ILRRl'LLNT  TRANSITION   IN  THL   I- LOW  OF  FLUI136, 
bv   Rictvird  W.    Hank.s.    Rep-,   on  Contract  W-7405-eng- 
J^.     1^  Nov  62,    LUp.    4""  refs.    NASA    N63-1U,357. 
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t ).ik  Ridge  Gaseous  Diffusion  Plant,    I'eiin. 

im-;  LsoniFRMAL  transihon  from  lamikar 

!0    ILRBLl.FNT   FLOW   OF    FI.L'IDS  IN   PIPES, 
LONCFNTRIG   ANNLl.I,    AND  PARALLFIL   PLATFS, 

h\  Richard  W.    Hanks.     Rept.   on  Contract  W7'405-eng-26 
22  Nov  bl,    iSp.     12  leJs. 
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Ltad  L.    (Salt  Lake  tatv.  ] 
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lCKL.-.S^47  -  I        $l.lO 

1   iwrcncf  Radiation  I  ah.,   U.  of  California, 

I  I vfrmore. 
FHK  ATOMIC   PHOrOEvl  F-:c  TRIC    LMFC!     \:    fMi 
HSb;KCIES.    by  Harvcv  Hall.     '{--p-.     ,n  Contract 
W"4U'^-t.'ng-4S.     Apr  fxi,    rip.     "   r-.t-.. 


Massachusetts  In.st.   of  T fch    ,   Cambruli^f 
MEASUREMENTS  OE    NhriRON   CAPTrKh    IN   1/^38 
IN    L-ATTICES  OF    CRANICM    ROUS    IN   H!  AVY 
WATER,    by  A.    Weitzbt-r^  (!  ><  ^"tor  ,i !  rhc^i^)  I .  K  ipli-, . 
and   r     J     ThompHiTi.    Rc;t.    unL^orura^t  A  I    (  i* '    1  )^  \44 
H  Jan  62,    145p.    17=)  ret-. 


Tin    l'21s»        S.-J.M) 

Nt'w  \  urk  State  I'.    Rf-^c-a-.'    f-o';ndat  ;o''.      S.rki-n 
IONIC    K)LYMER1ZATK»S    IMXC!     )   HY    HIOH    i  N- 
ER(7i'    RAIMATION.     Final   :fpr.     .nOontri.r 
A  r(  io    l)ZS6^.      K)Octb2      Cp.    J(i  r!-'l>. 


K  '  1  S  ;^      $  1 .  25 

Oiik  Ridgf  Gaseous  r>iffusion  Plant,   Tcnn. 
A   THEORY   OF    ISCJrOPE    NhPA  RATION    IN    A    l.uNo 
CXXNTERCl'RRENT   CAS  CENTRIF!  CT  ,    :a 
A     S     Bt-rman.    Rept .   on  Contr  ict  W -'"41  ).S--.ti^- 26 
2  Nov  62,   47p.    10  refs 

Tin    rn46        $«.  1(1 

Pennsylvania  State  I    .      '   ■n.t:-.;fv   Piik. 
FISSION    FRACA1EN  T   1KR\;)I  \  nos   (  If     vnil'W'E. 
bv  Carl  Wiern  F.irles       Mri-,tf--    --  fiesis.     Jun--  ^2      ''<\^ 
t)4  rets. 

Tin    15^4^        S4.  ^! 

PurJueL'.,    l>afaverte,    [iu\. 
TABL.i:S  OF    ElGENVAl.il>   AN!)  OF    KICFNVECTORS 
OF   HAMIL.TONIAN   DE.SCRIBI.NC    HIF   (  OMBINFH 
S'TAnc:   MAGNETIC   DIPOI.I-    AND   FIHCTKK 
(^UAORLPOl.E  INTERAC  HON   (  )F    A    Nl  C  1   \:.\H 
LEVEL.    byR..M.    SteffLU,    [..    Mar:;ii,.    ir,.,: 
W.    Schneider.     Rept.   or.  (onrti.:  AI(ll     i)    1-    .  Apr  62, 
rop.     NASA  .N62    rvn. 


Savannah  River  l^b.  .   Aiken,  S.  C. 
PROCESSING  OF   POWER    REACTOR   t      I  ! -S     >  omp     l 
A.   Thomas  ("lark.   Jr.     (.Quarterly  progi  ct>.->  ii.pi. 
no.    18,    I  Jan-l  Apr  62.  on  Contract  AT(07-2)-l. 
June  62,    24p.    10  refs. 

Elernenfary  Particles 


BNL-63i4       S3. 60 

R'    «  .icV.  I'.-  "  N  1' 1    n  ii   I    i]  .  ,    I 'pt  ui,    N.    y. 
PH\^KA1      ANh  V  HI  MU    \1     PhuPl   Kill  sol     PAH  Tl 
CLES,  by  G.  Zubay  an.:  I.    'i<  :  c-  r  'lu     ^  N-.  ^2.    <2p. 
39  refs. 


UCRL-y87,S(Vol.    I)      $2. 2S 

Lawrence  Radiation  Lab.,   U.  of  California     !VrKek\ 
LECTURES  ON  T}1E  s   \UTRIX   THi  < 'R\  ,    iv 
Henry  P.  Stapp.     25  Sep  f  i     lolp. 

Instruments  and  Installations 


T[n-i6*^''"     <:.  so 

Argonne  National  Lab.  ,   lU. 

HICH   MXCNiriC    fit:!  riS,    b\    r.   n.    FkTIs.    Kept,   on 
(■'('.■ii,-    A  i,  -  .  o^v-.  !i^-  ^■^.     li.l.f.;,    .!,p,.    4;    ;0.-,. 
Prepared  in  cooperation  with  Northwestern  U. 


TID-16860      $1.10 

Argonne  National  lab.  ,    111. 
INITIAL  Or;:<\;i(  N     \Ni  >   i't-.'<t>    :\M\N01     t  1-    A 
LARGE   M.\CNL1  k.-MLl.O  .M'\;<k    i   mAM'U  K    SYS- 
TEM,   by  G.    R.   Burleson.    T.    !  .    11.  an^  hk;     ■!;    i -,. 
Rept.   on  Contract  Wil-Ki'i-i;^-  i^.     I  .Iv  ^2,    ^i. 

BNL-60(M       SI    10 

•ij    « 'kl.a .  •.;■.   N.itioii.i.    I  .i!      ,    1    ^toi.,    \      V 

HLAi  ;h  r!!\sn^  pRMhiiAis  ai    iiit-,  hr(X)kiiaven 

ALU   KN'sIlN*:    0,K\:)I1   VI     SN  NCI'R(  M  RON   (ACS),    hv 
F.    T     '   ■■'Ai:        \'t  '  :;:-m'm:-.    !  <  ;H      J''    V  pr    1^2,     ^p     2  ri-fs 

BNL-54'4       Si.  60 


,   V.     v.^0 


H:   .  nr.  1  .-n  National  Lab.,   I  p'    n.    N.    N'. 
A   .-ilMPLE    [^r\'lCF    FOR    Ml!  KIN(.   HIOH    \^   Kl  TY  Y 
FROM  Sr'^'".  -'.    hv  R.    f       i'.--i;v.    A.    ;\     ;  a.  k.  t .     . 
and  L.  G.   Stang.  Jr.     24  July  61,    l6p.     4  refs. 

BNL-5^^>       <2   N) 

Brookhaven  Natior.i .  [    r.     ,    \   jt.i,,    N     \ 
UST"    Of-    A    Pf^RTAKIi      AHOI.T. -K(  i|)Y    OOCNThR     TO 
Mi    \^1    Ki      IVIIKNAI     0(  ).V1  AMINAI  ION    IN    A 
F'.;i(|<'I     TAPOSI  :  )    [t  )n    I  A  I  ION,    hv    S     H     l-o*in, 

III  refs. 


K      A      I  Anai   :    i:u!     <t;ei -^       2  s    \pr    f>2,    2i 
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:{pr   2   ^       ?1    Ml 


%  lA  r:i<.  I!  ..  a  1  Co        1\  n  vt.  r  .    Colo. 
»,i'li\   STANDARD  SOIKCT:    TR  |-;i'AR  A  HON ,     hs  Sam 
Hainno.is,    Jr.      Rept.    on  c'ont  i  ai  t  A  T(2^  ■  I  )l  I(l6. 
lOO».t  '^^2      1-^p.    '   let.s. 


H'v^    "lii^l        Sn   5(1 


Ha-'.iot.l  AtofiiK   ProLlu^t>  Ojx-i.ition,    Ruhland,   Wash 
AS   AUTOMATIC   GAMMA    SAMPIJi    CHANGER,    by 
[■    I      I'pson.    ReiX     iHi  Contract  A  1(45^  1 )- 1  350. 

ScpM,    22p 


fRI     I(i2^s       $2   60 


■.lAiL-nCi'  Radiation  l,ib.,    U     of  C'alifornia.    Berkeley 
"I'l  K         T'AS'T   NEUTRON   SPECTROMETERS   FOR 

tlhCIlON   AND   DOSIMETRY,    by  Roger  Wallace 
•\L;t     on  tamtract  W74()5  eng-48      18  Oct  62,    22p. 


■^1        >l    11) 


!  .1^  :  I.  n.  L    Radiat  ion  I  al>.      I',    of  Ca  lifoi  nia  .    [k'ikele\, 
:>il    sIDl-HAND    TT;CHNI(,H'1:   in    a    variable    FRE-' 

([■SON    NMR   SPl-CTRCJMFTFR,    bv  J.    V.    Acrivos. 
■M--1.   onCoiiiia>.t  W~4()5-eng-4^.     .-Xugbl.    lOp.    10  refs 


1(14  W        S<.6d 


^i'AiLni.i,    Kadiaihui  Lab.,    U.    ol  Cdlitoi  ma,  Ekrkeley. 
TECHN|(^)UI.S   USI;D   IN    SHIld.DlNC  c:aLCULA  TIONS 

■■''■;{  HR-.H- i;ni;kc>   acci-lt;ratOrs:  applic:ations 

■(    >i'At:i-    SHIT.l  DINC,    h\   Kogei   Wallace  and  c:harles 
SondKi.,-.     Kept,    on  Conti  a,  t  W''4ll5-en^-4S.     ll(Vi62, 


\;V    ^  44" 


•?2   6(1 


f.os    \i.iHHw  St  leni  ill.    l.ati.  ,    N.    Mex. 

txpi  kimi;ntai    ti-.chnk.hl  for  high  precision 

MlhRATlON   Ol-    WHOI.EBODY    COUNTERS:    APPLl- 
MION    TO   A    4  :  1  1(,)UID  SCINHLLATOR   AND   A 
\Kc;i-.  SODIUM    IODIDE   (Tl)  CRYSTAL  SPECrTROM- 

:-ri.R.    bv  Phillip  N.    iVan.     Rept.   on  Contract 
A:4Cb-cng-  >6.      [1^2]  28p.    3iefs. 


'  ^"H''    ^^24        Si.  60 


'■-  A,.ui  o>  Si.ieniifK    Lab.  .    N.    Mex. 
-U\  X)UTS    1-OR    Mil    nPARAMFTllR    ANALYZERS, 
L'>  U.    F- .    IV-.  keti,    J.    D.    C^illaghLr     and  R.    R.   Glascock. 
Rept.  onUoiuia.t  W~4()S-eng-:^.     [l^^2j32p.    3  refs. 


Sd.  >(i 


Lovelace    [■oundanon  to;    Meduai   Tdu.aiion  .md  Rf 

search.    XiIhkj.k.  i  ijul     n.    Me\. 
ON  THF   CAI  IMRATION    Ol-    CASCAD1-.    IMTACTORS.    b\ 
T.  T.    Me  :  K  (.  ;  .      U\  iinu  a  i  pi  ogr  l'>--   i  (.  pi .    on  C>.)nt  i  act 
'  'I2'J    J)    im  V       U    \..g  h2      rp.     10  lefs. 
'v\.^.\    N6.;    17  4(13. 


MURA-649       $2.75 

Midwestern  Universities  Research  Association, 

Madison,   Wis. 
TRANSVERSE   SPACE   CHARGE   EFFECTS  IN 
PARTICLE   ACCELERATORS,  by  Dornis  C.  Morin,  Jr. 
l>)Ctoral  thesis     Rept.  on  Contraa  AT(Il-l)-384. 
10Aug62,    172p.   25  refs.    NASA  N63- 10740. 


NLCO-856      $0.75 

National  Lead  Co.  of  Ohio,  Cincinnati. 
DESIGN  AND  CONSTRUCTION  OF  A   URANILTvl 
SATURATION  MONITOR,   byj.  G.   Nuckels, 
A.   E.  Abbott,  andj.  A     Williamson.    Rept.  on  Contract 
AT(.30-1)-1156.    22  Oct  62,    18p.    1  ref. 

PPAD-454  E       $1.  10 

Princeton-Pennsylvania  Accelerator,  Princeton  U. , 

N.   J. 
CLEARING  TIME  IN  MAGNETIC  FIELD  SPARK 
CHAMBERS,   by  F.   V.   Murphy  Jr.   andG.  K.   O'Neill. 
Rept.   on  Contract  AT(30- 1)2137.    Mar  62,    lOp.  4  refs. 


PPAD-465D      $3.60 

Princeton-Pennsylvania  Accelerator,  Princeton  U.  , 

N.  J. 
TEMPERATL'RE   REGULATION  OF   THE    15  INCH 
HYDROGEN  BUBBLE   CHAMBER,  by  R.  L    Mcllwain. 
Rept.   on  Contract  AT(30-1)21 37.    31  Aug  62,   38p. 
4  refs. 


TID- 17186      $4.60 

Rensselaer  Polytechnic  Inst.  ,   Troy,   N.   Y. 
LINEAR    ACCELERATOR  PROJECT.   Progress  rept. 
Julv-Sep  62,   on  Contract  AT(30-3)328.     16  Nov  62,    44p. 

2  refs. 


nr-~8()       $(>.  SO 

Savannah  River  Lab.  ,    .'\iken,   S.  C. 
NEW   EVALUATION  OF   LOW   GEOMETRY   ALPHA 
C'OUNTING,    bv  Robert  F.  Overman.     Rept.  on  Contract 
AT(07-2)-l.    Sep  62,    U)p.    11  refs. 

DP-734       $0.  so 

Savannah  River  Lab.  .    .*kiken.   S.   C. 
X-RAY   COL'NTER   FOR   PLLTONIL'M  SOLUTIONS,    bv 
G.    H.   Gruber.     Rept.  on  Contract  AT(07-2)- 1.    July  62, 
I6p.    S  refs. 

Nuclear  Engineering  and  Power 

AGN-TM-391-11       $0.50 

Aerojet-General  Nucleonics,   San  Ramon,   Calif. 
PECAN  II.    A   CYCLE  ANALYSIS  CODE  FOR  GAS 
TURBINE,    NUCLEAR   OR  CONVENTIONAL  POWER 
PLANTS,    MODIFIED  FOR   PROBLEMS  INVOLVING 
INTERCOOLED  COMPRESSORS(IBM-704  COMPUTER) 
bv  S.   Luchter  and  P.  J.   Du  Bois.    Rept.  on  Contract 
AT(10-l)-880.    Oct  62,   22p.    NASA  N62-18029. 


BMI    1602       S(i.  SO 


RNL-6308       $1.10 


.■^rv  .ir\    .iv'^     IT, 
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AT(10-l)-880.    Oct  62,   22p.    NASA  N62-18029. 


V:-:  --^  !  .It)    ,    lix*  I  ^r  ir  ■  '    ,     't  ^^  icpc«*  ^n^^  Tfch. 
1  UVKI  OPKIbV!    Of-     \    'Ml   v  i   u,-]   u 'O.  NT. 

Ml  1  nsTACK,    icsi  :'  x\i  ;    Ml  i  n  \  \''>  tai. 

t.XrRACT'OH,    t>v   r..:  Ki.  ;-,  ir  _;  jj-'.v>(.-_>!i.   ji.  and 
I  .lAr-  ;k<    Buikhir-      K    ,v     im  Contract  W7405-cng-82 

July  ^  1  .    "^i       r  I  .  t-. 

Tin  i"i^^     >>.io 

\  :  i^nnnc  Natioii.ii  111.      I   ! 
\,)V\\(   f',,)  Mlc;i-    f  ;  :   X    ►<!>(    \i<CH    REACTOR 
I  i  t  iisol  (X;>  ,    ;v  \     hvelber,   B.   I.  Spinrad,   and 

I  .    J      li-p,,,      H-pt.   >Mi  Conrri.  •  \VU-lfN-eng-38. 

Jul>  ^:     ^p.    -^  .rr-.     L'AC-67ll 


ANL-63H       V).  50 


Argixinc  Naruxi.il  I   .;        i:i. 
STIII>Y   OF    Hi!     si  \s[  ;  i\  I  I  \-   OF  C.\l  n   1  A  I  IONS 
FOR   FAST   KbAClDK.s   11  i  '  in  wil  H   p..-^^^'-'   I   -' ^« 
AND  u233-Th  TO  (.'NCI^Kl  \IN'!  II  s   l\    \'  M  t    \K 
OATA,  by  A    Gandini.    Rcpt     (Xi  (xxitract   A     >l    l(W 
cng-38.    Sep  62.   25p    5  refs 


TID- 14073       $1.60 


iii      .  U  IM  l\    (II 
H1\G    ROD,    b^ 


Argonnc  National  l>ab. ,   111. 
TTTFRMAL  VIJUX  PAriKRN    !\ 
\    MODERATELY  STRON(      \Bn( 
t.   V.   R.   Rao  and  l.txi  Scicii.    Kept,   on  Cx)nti  i   : 
W31-10y-eng-38.    Aug  61,    Up.    1  rcf.   UAC-''-^l 


ANL-6582      $0  75 


^r^i)nn<    N'.iriuiui!  I    i!>.  ,    1!.'. 
cl  KAMIC    NI  (If    \-'    ! 
/:  U  ,    (    lO   ro  ) 


Arc  tnc  National  1  jb.  ,   111 
:   -    1\    Mil     SYSTEM  I'vVi     M'tlLRKAl     FAST  CRITICAL  1  \i!  KlMl   N'l  s 

V     .  w^,      .  ,     ..     Ml     :a      ,.,   G.   n.    White,   and        (ZFRIII   ASShMMl.lES   38  AND  39),  by  J.  C    in^^. 

[)    (*".    Mill.     :<'pf.      i;  I  iMiiun.     A    ii    i09-cng- W.  Scp62,      W     G     Davcv  and  others.    Rcpt     on  Contract 
i    p.     li   I    l^.  W   31-109  eng-38.   July  62.   .i5p    4  ref.s. 


AM     '■•M7       Si^   ^^ 

\r,;onnc  Nati.in.il  [  At'    .    1  ;i 
\    CRinCAl.   COMPAHJs*   S    (   K    .\!f  AS|    ■>  ■     .     ■  \!) 
CAlCn^X  PhD   FISSION    KMKvS    (  mK    /.PK-111 
A.SShMBPIES,    h\    W      T,     .)ivr.       K;ic.     .rv\.,.trict 
W     il  -  l()9-cng-  ih      Sep  ^J,     -ity..    14i-t^ 

\M     ^M4        SIJS 

Afijofinf  Nj[i').i.ii  1  .i:.  ,    III 
hXPKKl.MhNT  Al.    HKI  h;)l   H    K:    --TOR -II    (•  MR    \\) 
SHIhl,;)  DhSIGN.    r'v   M.   (,r   <viihui-..    A.   h.   .M..\rtii> 
m.:  A     1)     R  >-isin      R-  ;x       t,  <  ;ontract  W -31  - 109- 
•-■iV-  *«•    S<.'p  62,    4S';       1  4  r -t- 


TID   ii--'      SI    10 

\r  u-  rr      \  if:  -nal  l.ah        III 
\N    '    \   X   K  .*.   ■.  !ER    SA'A    :  OR    |,HA;<    R!    \0  10R 
VESSEL,   by  C.   E     PaschahandB     K      m.  a:       Rcpx 
on  Contract  W3l-109-eng-3H.    IXxM  .   fsp.    I  .\c:   >^(»4 


TID- 


60 


!  I.n- 1  ~  ig> 


10 


.\r  ^..iint'  Sar  ,onal  la:.,    in. 

.vi.\joR   ^cx;l[)E■.\l   .snoii-.s  i-mr  /tm  -ptiwiK  '  \- 

PI-.KI.Mr-;N  PAL    f-'ASI     .-<  I  .\C  I  U.R.S.    Ln  -^u,-.;.il  Kapw  a.-,^ 
vk-..;^'.    ].    Fi^^hcr.    K-p;.    on  Contract  W  51  -  l09-cng-3H. 
luU  ^J.    -p.    I    :.,r     '•\(-:-6706. 


PIl)    14021 


N) 


.\r^()nne  National  I  .ii\  .    Ill 
POWFR   TRANSFORMPK    i  "R    '  m     i\    iqcHLY 
RAniOACTIVK    HWIRONMI  V's,    :.   R     .J    Carlson  and 
K     I     schilt/      Rcpt     .)[i  (■  >nrr  i.r   A  >!    li)9-eng-38. 
Aiiij  (SI  .    lip.    2  rt'f-.    I  •  \(  ■    =^=«='l 


ANI.-663S       Sl.^O 

.Xr^onne  N.uional  I  ah    .    111. 
Rh.XCPOR    DLVt- l.OPMP.N'l     PROCH  \M      Pr    'C:     -.s  rcpt. 
(Vt  62.   on  C'ontracr  VV     \\  -  Ui^-cn^- ^^      1  =>  .\.j.  t)2,   65p. 
12  rets. 


Argonne  Nation  il  '   ih.  ,    II',. 
THE   VALL'E  Ol     PI.    lOM     M    IN    i  A^i    K1,AOIOR\ 
bv  Leonard  E.   Link.    Rept.   ixi  C>)ntract 
WM    l('^-eng-38.    Aug  62,   2:'p.    4  refs.   LAO  f<^21. 

TID-6613  (suppl.  3)      $2.50 

Atomic  Energy  Commission.     Div.  of  Isotoiv  -  !V  \r;op 
ment     Washingron     D.  C. 

H  \.  >p  ISOTOPE^  i\   AiiH'i:!  i\:vsrR>.     \i-it.Kt-of 

^titx  U\l  foreign  ntci  iiurt'.     Ut  i  62     I  i.5p. 

TiD-7624       $3.50 

Atomic  Fntrgv  CotiMiu--!  '11.   Vn    .     't  Ri.  ic'ot   I\v<,ii«^i- 
niiiii,    VVi^hington,    1  >.    O. 
\;oMh     I  \P;RCV   t  oM,Ml^-.I( '\    AilOlXM    1  OKLM. 

isi-s)  \\\i  \i    \n  I  ;  i\( .,   HI  I  o  i\  onu  \(.o, 

ii  1  l.Ni_'l^,   iH    ioKI  i\   1^-14,    l'.*-^.     .\.-.  (2,    2^6p. 


NAA-SR-6403      $1.25 

\  r  om !..  -  I  :;''■!■!■.':•'■,  I . ,    >  '  :  ■  v  •c  i  i '  m  ^  ,    ( "  i  i  1 1 
P(  <'A1   R    II    \  1   I  i   \I\0    IN    M  >i  )ll   \"    (  ,K  \Plil  !  i: 
Ri    \OI  i  iR    0()Ri^.    :  \    I-      1      j.iiik' '^^ -ki       Ro"      "" 
(.'.liitr  ic;  .\  !  (  I  1     I  )-til-N   ^.    3(j  .Nov  62,   5.^p     .U  icfs. 


5M1    16112       Si  I.  M) 


I 


'li'filli    MiiDoii.il  Iiisi.,    (  J  ihiriitnis,    Ohio. 
:   \!)1)1N(;   I'O.,  Willi    BlR^l  l.U'M   BV   GAS-PRFS- 
>LKI     BONDINCt,    In  M. in  J.    Paprocki,    PdwinS.    HiKigt 

andoi'Hi-.     Ri  [M.    I'll  ('.  111!  r  ,u-r  W-~4(l^   i  ng-42. 
i:iNo\  62,    rp.    '■■.'\~.    N  \sA  N6  ^- li)-^4"". 


?V'I    1^^7       '?i'.75 


Battt-iU    Mrinoti.il  Ir.-^t.,   Oohinitni.s,   Ohio. 

V>S-PRI  SSI    Rl.    KONDINC;    Ol-    S'lAlNl.HSS   S'TELl   - 
.  1,\.  )    M  ij    i   1  A  I     Pl..\  I  I-    l.l.LMl^NI  S,    bv  Stan  J. 
Papr'^kl      St  rikv   \^     P' 'I  c  ml  k.i    iiid  ott.Lrs      R^;t     on 
Contract  '.*»    ■"4(iS-<.  :v-g j.    ^(ki  62,    26p    s  r^f^. 


•■All 
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Flash  lamps  for  high   spm!  pii  .i    ci  ipti) 

Electrical  and  dynamic  .  f,  u  u      r  i^  i^  s 

Spictia  of  flash  dischargt^ 

Plasma  properties  and  iheory 

Propagated  gaseous  discharge  pulses  (elec  !  :  u  iiiv 

excited  shock  waves) 
(Physics,   5  Apr  63) 


JL'H'L  1(    \I1('\   Ml      un:  ONP.   ROD^    MODI'll.   FOR   AN 

El  t-.c"r  i<()N  I K  1  MIX-:   \    roKf-.    'ai  rii  af^mica  rioNS 

I()    iriMIi'M    Wl  >   S(  ilMLM,    h\   V;ik:vf  HI  Ml  anJ  Kov 
\L  \*.-e;iy  (rniver->i[\   O.ij!.      ■!   N-rtl    st.iff-i   l>Ki  r  r). 
Ici^rinical  note  W".    Ni  ,.i',  L.'ntiacr    \1    M(nSJ)  ^Sl. 
15  Feb  ^-l.    Jlp.    li'  ;'l-.    NKl    J4f-. 

Db.-St' .'Ul' 1  UK.S      •\i..an[.iti!  :;h-.,  :ia;iiv  .--,    ^ilr.uv', 
•Electrons,   Lithium,  Soduiin,   A[';i>,    At    imi.  --t  t  u  turc, 
Atomic  orhit. lis,    \tomic  etu.i\;\   k  %  -l--,   t  .iK  <1  ..->  ^f 
variation.-.. 

Using  a  densitv  niatiix  r- t  "Li  l;-.i:i,    i-i    -ftrcnvj  llamil 
tonian  for  a  valence  .  k  kti'in  is  t.'!,.-.rr  .i.ti.\l.     1  'k-  resiilt 
ing  one  t-'k'ct  I' 'v,  ■■' j  latii  Ml  i-.    lot  s  .hi<  ct  ["    v\\ 
constraint.-..    (.Xutbor) 
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PR   162  670      $7.60 


Johns  Hopkins  U.   (Baltimore.   MJ.  ] 
PLASMA   DYNAMirS      hyFranvi-li.   (^l.iusc  i       Final 
rept.   (revised  ^  >;  V )     n  Contra  i.  t    \F'    l^(^|>^l)^"l. 
Aug  59.    79p.      \l-uM<     IK      ''    I  2-,   Ai  )    .2'J   Mn. 

DLSi   tvUTORS:  'Plasma  physics     Dynamics.    'Mi^ineto 
hydrodynamics.   Gas  discha ;  k;(  -     lilectrons.    1  ..ml 
mechanics. 

fhis  paper  explores  the  one- dimensional.  stead\  tlow    >! 
a  gas  consisting  of  particles  all  having  the  s  une  -.ij^n    'f 
their  electrical  charge.     The  question  of  v,:..\i  .Kn.iniu  i. 
equations  govern  such  a  flow  is  discussed.      Ifii n  thesi 
equations  are  stilved  witliout  sacrificing  their    i.inline.i! 
character.     The  full  range  of  behavior  from  /i  ro  M.u  h 
number  to  infinite  Mach  number  is  explored  a~  is  the 
full  range  of  the  effect  i>f  ixretnal  fleitnc  fulJ^  on  the 
flow.      It  18  found  that  thf  ,HM-,    iineirii^     't  t  In   i  (|a.uions 
intr<xjuces  several  fund-inicntai  ;u-'a  ,    iiK(.'pi-.  to  tknd 
mechanics.     It  is  also  tomu!  ;;,at  nn^Ut    -.mim-  .ondiiions 
a  number  of  radically  ditt;  .mt  ti  >^s     m  ,  \ist  tot 
exactly  the  same  .set  of  ;>!,  i.laty  conditions,     i  ni.k'1 
other  conditions,   no  flo*-.  A'.itever  exist  that  f.t  ilie 
boundary  conditions.     fAiithor^ 

h'H  i^2  645       $2.60 

Research  I^b.  of  Electronic -,    Mi--.    i:i-.r.     if  loch., 
Cambrulxf . 

MVONl    !  ()F1\  ni<i  'i)\  N  \.M1Cn    AND   INIHCV    CONVLR- 
^1(  iN.      !■    pi .    |.  'I    i^  I  i>  «!  ■  iKlri^  1  •>  s<  p  M  I,    on 
(■.mriu-     \1      ^^^I^)WS1    iti,'.    M      1^MI4)4^-1,      iiul 
N  iM'  Ml  1 1   "H  !■  til       I  ,  Minil.ii  iMii  {  o  in'   (  i    '-'  ^  y  1.      1  ^  (  K  !  6t), 
Jlp.      s   I     t-.       \i  '    24S  -^JS. 


S   4* 


[)|{.S("RlP'l"OKS:  'M.i^m  tohvdrodviiamics,    l-nt  rgv, 
bkcltoina^ici  ic  ^.ivi  s,    I- K  ci  rornagTutic  ihcorv, 
•Plasma  physics,    Magnetic  fiolds,    Motion,    Partial  dit- 
ti  1 .  niial  o(|U.ilU)ns. 

Pir    I  l,is-,ii.\il  Kayli  igh  prohL  in  ^  .i\^  Ik   t  xiLndcd  to 
m.iciH  lohvdrodynamics  bv  consuk  ring  the   motion  caused 
ti,    he    impiilsivi.    St. in,    in  a  dinciion  p^iralk  1  to  itself 
(:hi   \   .ixis),    of  an  infinite   flat  plati   (the    v  e-ejuals  0 
:ii.i:h  )  imnui  seel  in  .in  infinite   e  xle  ni  ot  an  mcompressi- 
Mi ,   VISCOUS,   elect  Mcallv  Conducting  fluul  init  iallv  at 
-  ,1,  i*ith  .1  m.igm  tic  fie  lei  applied  ove  r  space .    In  gcn- 
:.il,   the    problem  can  be   treate'el  as  four  cases:  the   first 
*,i,   tor   an  infinite  Iv  conduct  ing  plate   of  either   finite  or 
nlmiiL  -.imal  thickness,  the   third,    for   -i  plate   of  finite 
-.ukiuss  .itiel  coiieluciivii  y;  and  the   fourth,    for  a  non 
.ixieloeting  plate   ot  .irbitaiy  thickness,    Phe  se  cases  dif- 
■  ■  ill  lx)unelary  conditions,   and  the    solutions  for  each 
Ki  there  fore    elecideelly  diffe  rent.      The    basic  problem 
.Kisidere  el  IS  ihat  of  the  nonce)nduct  mg  plate  with  an  ap 
rluel  tu  lei  [hat  i,s  transverse   to  the   plate  and  parallel  to 
i.t    +v  .ixis.      rile   problem  is  e)f  interest  because  it 
:!.'.-.  uisighi   into  the   geiKral  character  of  the  flow  to  Ix 
x^xeuil  in  many  praciic.il  applications,     such  as  fle)w 
i.TiHit  nbst.icles  and  flow  ,it  nonconeluct ing  Uiundarie  s. 
.  \jthor) 

Molecular  Physics  and  Spectroscopy 
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\:  Conne   National  I  ah.  ,    111. 

it  IKON  pakamagm; lie  ki-.sonance  stldies 
,•    iRii'iF-r  srAii-:s  and  i;nergy   IKANSFEK,  by 

-.  Smaller  and  J.    K.    Kemke).    Rept.   onGoniract 
A  i;-l(N-rng-  ^K.    S  Nov  62,     lip.    6ie'fs. 


;)-14K44        Sl.U) 


*i>;i>nne-  National  Lab    ,    111. 
•\KAMAGNEriG    RL.SONANCE   OF    I'ROZEN 
»K(iF-.NrH(:  (II)  acid  SOLI^IONS:   (^(X)RDINATION 

■i-    mi:   MEIALLIC   ION.    Rept.   on  c:ontrac-t 
A^l-KW-e-ng-.iH.    lVc61,   Hp.   4  refs.    UAG-5896. 


^"^  risi 


$1.  1(1 


^:>piiiiie    N.ition.i  1   lab.  .    111. 

>^Kl)M(■    IVri-KAC  DON'S    IN    Mi;  I'AL    1  ll-.XAF  LL - 

•<k)l     MOI  I:CL1F-.S,    b\  G.    L.   G^Kvlman.    B.   Weinstock. 

k:  M.    Ire\l.       Ke  |>«  .    on  ( 'onl  r  ,U  t    WU     UN    eilg-.^K. 
'  .^  f'2      MV     I  I    ret-.    1    AG    6"S"'. 
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'  "s  .\  l.irnos  .Scientific   l.ab.,    N     Mex. 

*  MouauiTVR ORBriAL  appr{)ac:h  ro  the 

^  Vl-i  ()I'mi:NT  of   VIBRAI'IONAL   IXTri:NTIAL 
•'NCI  IONS:   .SM  Ri:  rCIL. ST  RE  rCH   INTERACmON 
"NSTANIS   for   metal  HI-;XAGARB0NYLS,   by 
'•^^elUn  II     J(Hies.    RefX.    on  Contract  W74<)5-eng    .i6. 
'lel-bJ,    1  ^p.    .S  refs.     1./\IX:-S216. 
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""Mihwe  -le'i  n  L.  ,  l-vanston.  111. 
'Mh  AI^()KI'T1()N  Ol-  WATI-R  VAIX)K  IN  HIE  RI-- 
^»)NS  \.v.\  IX)  1.48  AND  1.77  TO  1.^8  MICRONS, 
""^  Ku  li,ii  (.1  ( '.  Nel,se)n.  Summary  rept.  no.  4onCejn- 
fJel  Not*,    28. rL      2A  May    -.4.    46p.    2  refs. 


DESCRIPTORS:  'Water  vapor,   Absorption,   'Absorption 
spectra,   Spectre)graphic  data,   Molecular  spectroscopy. 

New  measurements  of  tFie  wavelengths  of  water  vapor 
al^^eir  ptie)n  lines  from  1.3  to  2.  0/j    have  been  made, 
using  a  large  grating  sp^x'trograph  with  lead  sulfide 
ptiotixonducti ve  detector.     Recorder  tracings  showing 
tins  regu)n  at  high  resolution  are  included     as  well  as 
complete  wavelength  tables.      The  number  e)f  lines  meas 
ured  has  been  approximately  doubled  as  compared  with 
those  of  previous  workers,   and  resolving  powers  to 
0.  LS  cm       have  been  attained.     Wave  numbers  are 
protvibly  accurate  (o  0.  I  cm'L     (Author) 
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Arkansas  L'.  ,    Fayetteville. 
SrCDlES  OF   OPTICAL  POLARIZATION   ELECTRON 
IMi'AC  r,   by  R.   H.   Hughes  and  O.   H.   Zinke.    Technical 
rept.   on  Ge>ntract  AF  49(638)559.    Djc  61,   58p.    20  refs. 
AFOSR- 22.59;  NASA  N6 2- 10522. 

DE.SCRIPIORS:  'Optics,   'Polarization,    'Electrons, 
•Inij'act  shex:k,    'Helium,   Atoms,    Excitation,  Gases, 
Kinetic  theory.   Measurement,    Electron  optics. 

Included  in  the  report  is:  M  Kiified  WoUaston  prism  for 
spectral  polarization  studies,   pub.    in  The  Review  of 
Scientific  Instruments,    31:1156-1157,   Oct  60 

An  investigation  e)f  the  pe)lari/.ai  ion  of  the  atomic  line 
radiation  induced  by  elect  rem  impact  on  helium  has 
been  undertaken.     Expe  rimenial  data  have  been  ob- 
tained on  the  polarizatiem  of  several  lines  as  a 
functie)n  of  both  electron  energy  and  pressure.   .Sec- 
ondary excitation  prcxresscs,    such  as  collision  of  the 
second  kind  and  radiative  transfer  (cascade),   are  found 
to  play  an  important  role  in  the  polarization.     An  ex- 
pressiejn  is  derived  which  enables  the  measurement  of 
gas-kinetic  collision  cross  sections  involving  atoms  in 
e  xcited  states  by  observing  the  depolarization  as  the  gas 
pressure  increases.     Such  cross  sections  have  bt^en  de- 
termined for  some  states.     The  feasibility  of  the  de- 
tection of  the  Lvman  alpha  radiation  from  positronium 
formed  through  the  charge -changing  collisions  between 
pejsitions  and  gas  atoms,   was  investigated.     Excitation 
of  nitre>gen  and  rare-gas  atoms  by  beta  emission  from 
Wl85  has  be^en  observed.    (Author) 


i:CRf.-^"26       $2.60 

Lawrence  Radiation  Lab.  ,   U.   of  C;alife)rnia,    Berkeley. 
A   PL'li^ED  NANOSECOND  LIGHT  SOURCE,    by 
rtximas  G.   Innes  and  (.'Uentin  A.    Kerns.     Rept.  on  Con- 
tract W74()5-eng-4H.     4Aug6L    27p.   7  refs. 


AD-2h6  45.S  repriced  $2.50 

Naval  Ordnance  I^b.  ,    White  Oak,   Md. 
LIGHT  SCATTERING  RY   PARTIALLY    ABSORBING 
CYLINDERS-COEFFICIENTS,    bv  Ixiuis  F.   Libelo. 
15  Aug  62,    llHp.   9  refs.    Rept.   no.   NOLTR  62-142. 

Dl-lSCRllTORS:  'Scattering,   'Electromagnetic  waves, 
*  Refractive  index,   'Light,    'Absorption,  Cylindrical 
Ixxjies,   Theoiy,   Tables. 
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A   r.ihle  of  rlv  n 


>nii-ti .  ■  ^ 


1  ,  r  ..  ■  f  f  i 


DcccADr-u    kACTur\r\c.    Tc:/~UK.iirM  icc 


'J*.  I  N()l»,    2h.r<.      ZA  Mjn   -,4.    46p.    2  rcfs. 
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A  rahlf  of  tfu."  i.  ompicx  s^  iru-r  i,i>i  v  iKti  u  u  nt  -  i  -<  pre- 
■^ciircJ  foi    the  pt.il.it.in    it  >i  .ii[L  I  Hi*;    't  iKiiinally  inci- 
JciK     liiifjiiv  [i«)KiM/<.\!     rl.nic  cIcL  tiuuiugncfiL-  waves 
t'v  tviitiallv  JtusoitMiig  iii:  niitL  circular  cylinders.    Thi8 
lahic  contains  ihc  •^.  .hil  ,■    ,i^  .   x-fficicnts  for  the  inci- 
Jt-nt  plant-  wave  [xuui/eLl  ,,i:  i...  i  lo  tttc-  cyliiidci   dxis 
iiid  aist)  tho^f  Uii   ':n.   i:i.  uK   i'  pi  iiic  wave  pulanzed 
tx.:  ;viidu  liiar    !.i:'-(.       umdci    axi.-^. 


(i' 


'iv-M.-,    Optus     ^   \,'  h?.   released  20  Jan  63) 
Solid  State  Physics 


« 

\    *;  uiiK    Na-  u>i;.ii    1     iti.  ,    111. 
B<)KS    Kl.PI   1  MVi     iMIENflAl.    IN   THE   AIA\i  I 
tl\l  id;--   c:KV.SI  \i  .s.    t.y  F.  G.   l-umi.    Kept.  onCou- 
■I  1.  •  W  M-UN-i  li^-  ,^.     Au^  b2.    Up.    l,=S  rel8.   Prc- 
pai    \l  111  .  v»>pci  -iii.'H  *  I' ;:  \«  .i  :ti*  .-stern  U. 

AM     t>=)92       $().S() 

Ar  .ioniic  NatUHia!  lit'       (i: . 
(•KyS-lAI,  (JEOMLIKV    COMPinLK    FRtx;K\M.   by 
l^iArcnce  P    Bu.-,h   iiv!  I     a,I,   f.   l.iovd     Kept     on 
Contract  W    il-llW-      c-  ^">     Oa  62,   17p.  6  refs. 

PB  162  648       Si.  60 

ICltvirc  Corp.  ICkvclind,    Clh\:  . 
lAKlIllC'IAL  CKYs'!  AI  ^j  hv  Han.  littL.   i^)uartcrly 
pr^iirc-,-,  rcp(.    n«i.    J  ■  m  t '.  nv  i  i^  •    WJh  003-sc-l.'>8.3. 
2  \  Jan  46,    lip.     A  11     il    21  s. 

Df-.SCKIPCUK.S:  ft  vvaN,    •^viufu'u    v,„i    ,,    '-.ngic 
crystals,    •Crystal  ^ii.iwjh,    'Pi    /.  k.  Il  c  :  i.   .rv-,-!!-,, 
Pt>ta.s  slum  compound.-.,    l.ithiLiin  compDuiK!-.,    H<  :,.iijni 
cofTipound.-,,    AmmoniarTi  vom;.)i  luiu:-,,    ( '.  ^i.iri  ..  ,.!;,[>  .unds, 
Sulfate's,   Bt^ratLs,    Bmnia:^-,,     i  nra     -,     \:  senates, 
Nirratcs,    Nuri>gfn  com[>iuiK!.,    I  invi.  n-.  ■-. 

f-ffor'.-,  wtTf  rnadt    u<  ^ji   .v^  tlaAJLSs  sing',-  crystals  of 
fht   ridbstancLs  sptciti.  d.  [•  i,  pi.i.ii.._j    .,  p:  .mJucc  clear 
ctvsral  tnatL-rial  .-,uft i^  i-.  n;  i,i  ^  ui   -,<.  .:,  i  il  ,1. ./     i  plates 
and  bat  >  extending  at  K  a.;    l  ^w  i:i    la.   ~[>  i  iti    >l  di- 
rection of  ail  crystal.-^  to  Ix    .uhnii"- d  ■  >  li    -jli.  ncy 
tn^  a-^urefTient-..      Available    i:it\  .r  rn.i' i.  m  m  pi-  /im  l.^'ru 
cr  vstals  for  other  cry.stal.-,  Afiich  tnutr  >    pi  miu-,!;!*;  Ioi 
tr-'jjeiicv  e'Mirrol   vvas  com  nui-    :. 


PR  162  ^  U       S  <.  60 

(Clevite  Corp.  I  C"le-v-  I  md,    (  )hi.  <. 
AK  IIFICiAl.  (^'AK  1/   CH\  ^I  M  ^.    b\   Danfofh  H.  \{  i| 
<^>uarterl\  progress  r  ept.    no.    h  -  m  ( '  mi  r  k  '   VV  ^-    iiW 
■^c     i«19().      l=.June=.(),     pp.     Hij.h  I V  .e  ioptn.  !it   le  ™ 
no.    W8,  All    S6  ^SM. 

Dl-SC-KIPTOKS:  Crv.tai.,  •Svnthe'K  .r  .-.,  ,.  •;".•;/, 
•c:rystal  growth.  'Crystai  o-,e  illator  s,  'Pk  /.k  K  ctric 
cry?.tal,s.  Lattices,  Proeiaction,  I'  ->;-.  Pre-,>Ljre  ves- 
sels,   IXsign,   Mexie  Is  (Simula' 1011-),    1  .ibi  ica:u.-^. 

A  run  of  18  days  dep«i-,iied  2.   \H  lbs  of    ju  it'/    .n   l^ 
->e-ed>,    0.   \  lb..    rno>!  of  ;he    pr-Ouct  cr  *st  ii-,   ^hoAin.; 
no  -,-,il,-,  over  'he-  se-e-ds,    and  iioiu    showing  nior     thin    i;i 
oc-ca.-,ional  solid  iiichi-,ion.     Indi.iduil  ci  v-,'  lU   a-  igh-  d 


!x  ■  we-en  S.S  ,iik!  f'4.  »;.  ,     uKlon,     i  i  v -,M  I   -,upix  u  ted  lo 
tx  I  mit  enure  ly  fn  •    t' :  -  aL    h  ;  mu  d  si  i  .;.     \laig^t   tv^o- 
chamber  autoclave  ot   i^^iir    -   .n\ui;.,   h,i->  Ik  e  n  di - 
signed.     A  glass  mo>:.  1  iv^o  ehamtv  i    r   k.  kiiiv:  auiiviave 
made  approximately  to  the  .scale  oi    \  it  ^  I  iv.     i2  ha- 
demt)nst  rated,    by  mem-  of    i  diff,  ,    .k      m  J.  n.itv  ol  the- 
solutu>n  in  the  two  e  h  iiiKH  I  ,,    hoA    hi      \^tiiiik;e   oi 
solution  iKCurs  between  ihe  two  chainiv  i  ~.     \  et  vsi n 
tias  bten  prtxresstd  into  frequency  cimhioI  Liiit.  at  ap 
proximately  5  mc  in  an  attempt  to  tneet  (K    im  sjxciti 
cation.s  as  covered  in  Mil     (      y>»<s.    ( s.        i|,., 
PB  117  228) 
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David  S.irn..ff  lUsearcti  Cente  i  ,   Pt  iiie-  '...i.    \.   J 

Hi-;.XACoN  \i    .MAGNi-:rir  comihh  \ns.  lu  koIk.-  i.. 

Haivev,    Irwin  Cioieit)n,     nui  K.     \.    H;  i,i;    i.     l  hkiI  ript. 
IS  Mar  Sy-|SJune6l,  oiit^ontiae'  'U    ^-   ow    .e    ^h2M«. 
IS  June  61.    Il2p.     9  refs.     An-262"Ji. 

1)I-.SC:KIPT0KS:  •Ferromagnetic  materials,   •Ctssta! 
structure.  Crystals,   Oxides,   Microwave   ti     |Jmk\, 
Radiofrequency,   .Synthesis,   Te  itux  i  i    .;    ,    Mi,  U  ci  i  i. 
properties.   Magnet  ic  prop,  r' I      ,    Mi^i-  tu    iti  ii^  i  i  ii>, 
MagnetKsm,    Ferre)magnelisiii,    M    i -.ji    iiu  nt,  I o  t  i  i-    -,, 
Barium  compi>unds,   Q)balt  coii^xuiMd-,    l\    -.mmci    ih 
sorpcion. 

Progress  is  reported  on  the  invest  ic  i' ion  ,  .t  'h<    ptop  r 
lies  of  hexagonal  ferromagn*.  tic  ma     i  i  lU  h  iving   i 
preferred  plane,  or  direction,  or  iiiaK;n   •  i/i;  ion.      Ru 
areas  of  *i 't  k   i-u  l.id<    -hi    toM  .-amiv;"  <  l  )  -.vnitu  sis  in 
vest jgat ion  oi  ■  ti-    [vi;  i!n<  •■  i  -  ml  hv  ,ie  iii.:  e  t  \  -^lal  st  ruc- 
ture,   am. sot  I   ip.,     eui  tu.;!!  n    (,ui   k  -v  tn  ig,u  ■  ic  ptof>  r- 
ties,   (2)  static  chai  acte  i  i-'  ii.  --    't  in  icnt  '  i/at  ion  And 
ani.so'ropy,  (.\)  higti  frn,u>  m  v  •  .  iluation  ni  miti.il 
micron  and  dielectiic  coiw   ill'    it  2'^iir  i  inoomc,   au^ 
te  mpei  ature   characte-i  1 .;  K  -    c    J.  o  hk  ,     ind(4)micio 
wave  evaluation  e)f  anisoii  op\  ii    i.i,    i     -.minec     ib-^oi  p 
tion,  and  line  width  at  10.  i,    i  \~,    md  i^.  i  kmc. 
(Author)  (See  aK.    ni    l-(   Is) 

AD- 265  266       $11.  IX) 

Electron  rXvir-    !   ih.  ,   Ohio  State  C.    Kesv  iieh 

Founelation,   (  .  iiamtHis. 
!lf'-!h'l(\l     PHOPIK  I'll   -,   OI     MICH    ITKIIY    1«)H()N. 
''•    "'•■    ]■     lavloi,    ;\  nil  1  Chilli'  ikmdi  an.;  oihi  rs.     I-'uial 
r,  pi.     .1!  Contrae;  Al     4W(r^  ih)424.     J.dvM,    lK2p. 
"^4   :■  t^.    •<]     Pi,.  .    SJ^.    \i  (  )M<     1  r^. 

ni  s*    '<ll':i)|.;s    'H-.i^n.    I'untu   c  i,  mi.    C  i  v  ,■  .1  .i  luctuu  , 
f-dect' I.  II  pi    i(>  "1    ,,    Hill     tt,  et.     I  h,  I  ni,K  leetricitv. 
Optic-,  Ph,.  '■   K.'  .n.Jae:i .  i:  v.  '.v  tim    ■ihi.K  -,  u  -,  X    r  ay  dil 
:  I  actjonanalysis.  Atomic  structii;    ,1    I'u    -,  1  lu  r  gv,  N'u 
clear  St ate-s,  P:  ■  jvo  r  ion,  H,ir .  >iu  .  .ni|>.  nin.l-.  Chloriel(,s,  Py 
rolysis.  Zone  m-.  Iting,  l-.k  ei  i  ,.ni  Ix.iin-,  In, hie ;  ion  he  .iting. 

An  extensive  and  i  t  iru  li  t ,  v  i,  ^  i-  ^u    n  ot  the  exi  sting 
data  on  the  cr  V -'allm.    loini--    md  -i  i  ,ie'ui  -  ,     iiid  the 
elect  I  K  il    m,:    .(VK  il  pi,.j>  r  ■!,  -  ,,t     I,  hh  ni  il  lH)ron. 
Strucir;  -    li-cu---t.:  incl'i,K    'h.    -t  ibi     ,»   -    irtel  [^ 
rhoiTi|-«)hedt  al  btnon    irul  ;h,    •  ao  i    'rag,.nal  (-xilynu'i  (ihs 
■^''i^'-    ':■    pi    'hi.'il  V  ;n,  mot  r    .pu  .     I,.ngLi.i    Higgins' 
the-ory  ot  iH.iulmk;  in     i    iif-nMl  b,,[(,n  i-  i     -.i,  vved,    aixl 
the    e  fft.  cr  .  ,|  ^  :  V  V  il  1 1    h!   ,pli!  tin^  m  nuKtiUmg  his 
.    -lu.  I  ,-1,  .11  -  1-  ,ii  -I  i|.   ...  a.     (  \iirhoi  ) 


yi[V  1  ~  I  s2       s-l.  6d  I 

In.-ti'nh    ol   M..  t.lls    md   l-.xplo-l\e  -s  Ke-se-aieh,    I',    of 

,  ;al,,    Silt   1  ,.ike   Cit  V. 
ELB    IKON    MICt<(K".KAPIIK:    W  )M.iAHnMliNl 
sUDU-S   CI     Al  l'H\-l  I-;aI)  A/ini-;,    bv  M    Ivm  A.Ce)e)k, 
S,  Lassreiiee   an.;  oth.^i  s.     1^62,    -tSp.    [Diets. 


-•('Kl   -QSM2        s  J.  ^;) 


Lavkience    Kadi.it loii  1  ah.  ,    C.   ot  Cilifornia,  Berkeley. 
FHl-   CHVM  M    MKICICKI-;   lU-    C.OBALl    SCI, FATE 
HtX  MiU'K  \  1  1-,,    In   AlLm  /alkm,    Ik  le-na  Knlxn,   And 
Djvk:  11.     CtnpKt.'ii.    K-.pt.   on  (,'oniract  W~40s-eng-4s. 


J]{[  -|lNs<^l        >;  .  60 

I,ivi,rence    Kadiation  1    ib.  ,    t  .    ot  Califoi  ma,  Be  i  keley . 
;.l  !  hC  I    CI      ri-.MrM-J<-\riKI-C)N    MlHPLASriCirV 
OF   I'ol  VCKVSIAl  I  1M-.    1  imiCM    h  CC(  )K  U^!-:.    bs 
n.  vs.   BnK^..[th  aiul  |ose-pli  A.   Pask.    Kept,   on  Contract 
,N"iii--eng- »^.     s  ()-;  (>2,    lip-    '•'I'-ts. 


PB 


$2 .  t->(i 


N      4. 


Lincolr.  1  .ab.  ,    Mas--.    Inst,    ot    levh.  ,    Lexington. 
S'.AirM   U)Pl,ASM.-\    [-.l-I-I-X' I  S   IN   SC:)L1DS,    byBenjaiiiin 
.ax.    Kept.   ,.nC,'tuiaet  Ab'   1  ^(6()4),52(X).    2"  Apr  60, 
Kip.     !=<   lets.     ReiM.    n,-.    sCeOOO",    A[)-2.^6    524. 

riF.SCRIPrORS:  'Solids,    •Plasma  physics,    *Ele«.-tro- 
■:,ag!ietK   properties,    1,  w-iosphere,    Refractive  index, 
Mjgnetie   tields,    Cvelotions,    Flevtrornagnetic  \».a\  es, 
r;e\i;,)iis,    Resoiiaiiee  absoi  ption,    Fre^qaencv, 
"Se-i;iu  ,  induetoi  s  . 

'^.c  e^lcctromagnetic  piopeities  of  plasmas  m  ionized 
^a^e^   .veie-  ^oiisidcie-d  lium  the  ptieiiomenologica  1 
elassieal  m.ignet,  i- lonie  theMi  y  m  the  line-ai    limit  tor 
two  set-  ot  [viitieles.    I.e.,    elections  and  ions.    In  addi 
tion,   due  ;,<  the-  iiai  .11  e-  ,  it  ,.1  \  St  a  lime  solids,    these  ef- 
fects ai  e  t.iithei    eniuhe'd  In   .idded  complexities  asso 
Ciatexi  \Mth.  the  sMnmeti\   and  b.md  st  i  net  m  e  of  the 
cryst.iC    Still  otiiet   dilte-r  e'lices  arise  trom  the  dielec- 
tric pro|ie-it  les  .md  the  gi  e-atei    election  densities  pos- 
sible.   r*'.e  latter  ma\   -vars,    toi    praetical  piir[-H)ses,    m 
a  senile. iiui.e  tor  ti.im   IP^   cc  to  1(|22   ^,.   tot   tnetals. 
TTius  in  act.iali!\,    phism.i  eltexts  m  soluis  wereob- 
served  from  mu-rov\ave-  1  ietj.,e-ne  les  we-U  mt,..  the  \ac  - 
uum  ulti  a-v  iolet.    (.-Xuthiii  ) 


riD- 13975       5^.60 


I.-"-  Ai  imov  Scientific  lab.  ,    N.    .Mex. 
'  KVSI   \1     slKCClT'Kl-    Ol     L12SO4  H^l),     A    rHKli- 
:*!M1  AsjON  M.    Kl-i-INl-Ml-Nr,  In   AlK^n  C.    Ciison. 
■'.    pt.   ,.n  Inn' raet    W~4()s-',iig     ^.      UlOet   61,    2lp. 
It  !(  I-.      l.AlX-48h  ^. 

n:)-146si        <,1.6(l 
S.ieeui.ih   Kive-i    I  ab.  ,    Aiken,    S     C! . 

:ji  Win  Ai!\i.  ivriRPRi-jAiioN  nv  PRF;FF:RRHn 

"Hll-.Vr  \  nON   Ml-.ASCRl-.Ml-ATS,    bv  F-;     i-     Sturcken 
-"idj     'A.    Ci.vK-h.    RL[t.    on  Conti  act  .\  1(07-2)1 
I^^-.    L>»p.    1  ^  refs. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

PR    162  62SI       $3.60 

Battelle  Memorial  Inst.    [Cx^lumbus.  Ohio.] 
AN   ELECTRONIC  SCANNER   FOR  PHOTOGRAPHIC 
PLATF:S,    by  D.   T.   Williai-iis.    Repi.   for  13  Jan  48- 
31   lulv  SO,   on  Contract  NObs-S03S2.     1  Aug  50,   36p. 
Rept.    110.    BMl-T-33. 

DESCRIPTORS:  •Photographic  plates.  Scanning,    ♦Elec- 
tronic scanners.    Electronic  equipment. 

A  scanner  has  been  set  up,   and  some  experiments  have 
Ix-en  made  in  scanning  of  photographic  plates  by  elec- 
tronic means.     The  aim  is  to  locate  proton  recoil  tracki- 
from  neutron  bombardment  for  later  analysis  when 
there  are  as  few  as  500  recoils  per  square  centimeter 
of  plate.     The  scanning  table,   microscope  mount,   and 
pr  imarv  electronic -detecting  equipment  have  been  made 
and  tested.     The  feasibility  of  the  device  appears  to 
have  been  established'by  these  experiments.     A  number 

of  uses  for  a  device  of  this  kind  might  be  mentioned. 
It  could  be  used  in  analyses  of  weak -neutron  sources. 
It  would  tie  convenient  in  ot-tserving   yspectra  when 
deuterium -impregnated  plates  are  used. 


PB  162  651       SlO.  10 

Research  Lab.  of  Elect  reinics,   Mass.   Inst,  of  Tech. 

[Cambridge]. 
A   LEFT-TO-RIGHT  GENERATIVE  GRAMMAR   OF 
FRENCH,   by  David  Allen  Dinneen.     Dec  62,   1  30p. 
24  refs. 

DESCRlFrORS:  •Language,   •Pre^gramming  (Computers), 
Programming  languages,    Machine  translation. 

ITie  grammar  of  French  describt^d  in  the  following 
chapte'-rs  differs  from  most  other  grammars  of  French 
in  that  it  synthesizes,   rather  than  analyzes,   French 
sentences.     By  a  series  of  operations,   which  are  de- 
scribe-d  by  the  rules  of  the  grammar,   the  final  constit- 
tuents  (words)  of  a  sentence  arc  developed  from  higher 
level  syntactic  constituents,   which  were  in  turn  de- 
ve  lopeii  from  constituents  at  still  higher  levels  in  the 
syntactic  hierarchy,   and  so  on  up  to  the  highest  level, 

■  S1-:NTENCE".     This  type  of  grammar  is  called  a  gener- 
ative grammar,    since  it  is  designed  to  generate  sen- 
tences in  the  language  benng  described.     The  process  by 
which  an  upper  level  syntactic  unit  produces  two  (or 
more)  lower  level  units  which  are  the  immediate  consti- 
tuents of  this  higher  unit,   is  called  expansion. 


Communication  Theory 


PB   158  551    $10.  10 

Electrtmics  Research  Lab,,  Northeastern  U, 

|Bo3ton,  Mass.  ] 
TABLE  OF  CAPACITY   AND  SYMBOL-PROBABILITIES 
OF   A  COMPLETE   ERASURE  CHANNEL,  by 
Raimundas  Sukys.    Supplement  to  final  rept.  on  Contract 
AF  19(604)3053.    31  May  61,    121p.   3  refs.   AFCRL  364, 
Supplement. 
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DeSCRIPTORS:    •Communications  theory,    'l^gital 
lavsrpms.    nifrital  commjters.   Probability.    Table-s. 


SOCIAL  SCIENCES 


A  D   INDEX 


DeSCRIPTORS:    •Communuacions  theory,   'Ogital 
systems.   Digital  comptiters.   Probability,    Tables, 
•information  theory,   [>ctectors,  CxKhn^,   Multipath 
trantjmltision.   Mathematical  aridlvsus,   StatistKal 
analysis. 

A  procedure  is  Jevelop^-J  for  thf  '..sc  of  Muni^^a's 
method  to  evaluate  numerically  for  a  complete'  cra,-,..i-_- 
channel  (1)  the  channel  capacity,   anJ  (2)  the  input    uiJ 
output   symbol  pn-)babiluieE.  required  m  a>.r'.ie','e  ^[iaii:i<-- 

capacity,    A  table  is  presented  sMowing  these  quatuitio 
at  intervals  of  the  pmbabilities  of  correct  r'.'Li>k;iiiti>  ■;,, 
s  and  H    ,   of  O.Ol.    These  ie-i.l:>  are  aU.'    lispLiveJ 
graphicalK.    (Author)  (See  alsc.  AD   J^4   "•=-) 


A[)-279   i4l 


$1  .  h<) 


Ohio  State  L'.    Kesear  ^h  1- oundatMn.   t'oluiiii-u-^ 
ORTH(JGRAPHIC    REPRLStN'I  ATIUNS   OF    IHl-. 
ENGLISH   PRONUNCIATION   AS   AN   AID   IN    IhA(HINr 
lU^.    SUPPUiMENT   NO.    1,    bv  He^uv  M     M>i>et  , 
Herbert  J.   Oyer,   and  Wallace   ('.     l-'otherin^fuuTi      Kc^t 
on  Contract  AF   1^604)4''"'?      1^^^.    1^,       AfoRi 
I"N  39-75,   Supplement  no.    1 


DESC:RIPT0RS:    Aeronautks,    I  an^jua^t 
traffic  ct)ntrol  svstemM,    *V'>>e.ihi,lar  v  , 


,    •S;x-ech, ,    •  \i: 

InteliigiiM  Iirv  , 


To  the  nine  languages  included  in  the  original  rep<irt, 
the  present  list  adds  a  Creek  orthiJgraphic  -'fH-iiKiw;    't 
iir  traffic  control  words  and  phra-^t.-^      Ihi^  li-^t  ',.i-.  ;■. 
as  yet  been  subjectt\i  to  the  experimental  c.  liwati'm 
performed  on  behalf  of  the  iiriginai  nine  or  rt;i)^i  a^-i^.u 
spellings.    (Author)  (See  also  PR    ISOJ-J^) 


SOCIAL  SCIENCES 

I'M     1  f  J  T"  s  ^        S4    N) 
.\:r.\>   [1   i'\  ti  iHiu-^j  M  iteriel  .Support  Agencv,    F'\)rt 

M.  Klllli  Klttl  ,     N       J 

AKIIIV,   CI   IDl-      MODIFICA  riON    WORK    ORDERS. 
-OA.r    f'-',    44,       Ke;i.    no     SIC  "  id    *,    >u(XTSc\les  rejx 

.;,it',\;    U  I  tv ;  59 

.  )(  S<  KirD  >f-C^     ArrTn.    M  i  mten.inci'  [x-rsonnel,    'Job 
-inaK -.;--,    I'l  <- j\ir  irion,    stiiuLirdM,    •Milit.ir\ 
publKMti  Ml^ 

Th',-'  v«.ri;>;ii;  .^ui^le  i^iv-,  -.    let. u  led  instiuctiiHis  foi    pre- 
fViirii»;  I  V  ii.ii  triien'  i it  r[ie  Arnn  m<xlit icat  ion  work  order 
(\'W(  ))  ;Tia:i,i>vi  i  ;it  i      It   fir  esi^r  ibes  the  style  and  format 
■   ■  .*'«.    M^ed.  a:u'.  ^ii(it.ii!is  in-^ti  u^'tiixi-i  regarding  the 
--'■■  At\\\  V  1  I -^iitu  .i: ion,   the  nunitx-ring  ^.y>tem,   changes 
to  '*:c  txi^K    MW(i,    iiu!  the  ^u[x-r st-^suxi  and  rescission 

of    MW(  )    ^        (    \;jthoI  ) 


M>-, 


^n     S2(S',) 


\^^>r..,'-,    r.  ■{a'.\.     W   ...Uiridgr,    IiK  .  ,    C.iiioga  Park,  Calif. 
IN.MriUI     M  ■.  I  HODS    IN    SlAI  \N  !  IC    ANALYSIS,    by 
t'  I  .1   I   .    C.i :  ,  ii", .      1  ■  .,  h.iiu  al  nolo  no.  1   oii  A  S!lk1\  ot 
inductive  M.'thod  ir.  Nsntax,    Coniiact   AF    4^(bi8)ll2X. 

22  |an  ^2,    2^\\    12  rot-,.    Al  ( )SK  - 1  ^^i^. 

Di>C'Cr:(n<s     •!  aiiy^iiac-.    •Vo^ahaiatv,    Analysis, 

*  K     a--   ■'-,  lie,     V  •  :  bal   tx'liay  u  i: 

Th,;^  o'por    V    ii;>'riires  an  attempt  to  tcndiT  explicit  the 
pio<.cduie  t.'iiviwod   mtuiliyely    ui  :li'     i  oikUk  t   ot   the 
syntactic    i:mi\-^-    >t  a  Intle-known  language.     It  is 
assum  -i!  :'...{'.  'ho  ,iet.iilei.l  explicatK)n  of  the  analyst's 
intuit  1  .o  !  .  -o.i:  ,  f.  do.  I. --ions  will  ultimately  give  a 
precis',     in^i   roiiat'lo  uikIoi  standing  of  iIk-  proKess  ol 
analvM^,    Ou.^  le.iding  to  the  formilation  of  an  inductive 
:  o.-M  ai  V  Ii  iiu-thovkilv>gy   loi    .-^yniax.    (Auttun) 
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2" 


AD  No. 

90fe 
907 
90t> 
90V 
910 
911 
912 
917 
918 
S>2c 
92'> 
9?0 
927 
95j 
931 
9UU 
9u>« 
9S1 
95"* 
9^6 
957 
956 

96  1 
9^^ 

9^b 

97  1 

97* 
97J 
97U 
tHi 
9AU 
99i. 
99U 
99b 
99<; 
001 
OOb 
Cl  1 
Olt 

OlB 

02v 
C3b 

c^(> 

Oub 
0u7 
OUb 
OS^ 
CM 
062 
06  3 
06- 
06^ 
0i^7 
0^  b 
C71 
07^ 
C7> 
07u 

:  •'z, 

.}''7 
07m 
OB  1 
0«} 
Oflb 
COn 

09. 
C9. 
09J 
09i4 

r^9^ 

O'Jn 
I'^b 

ITh 

1 1 . 


;9 

;« 

<!) 

^9 
^0 

;5 
29 

29^ 
^9^ 

.9. 
.9, 

c 

'      & 

.9, 


Div. 

2P 

2? 
2" 
lo 
2^ 
1* 
1* 

lU 

1" 

2'- 
2"- 


2 

1 
!•- 
2" 
!•- 

o 

2  2 

2 
9 

5.-' 
u 

Q 
lU 

27 

11. 

C 

lu 

I'' 

C 

^' 

17 

2'- 

C 

9 

17 

2'^ 

2 

? 

Q 

It. 
1  ■» 
I-' 
1' 


3'^ 

1* 


2" 
1^ 

l"- 
2'" 

2'^ 

2  2 
2' 


22 
1 


1"- 


1' 
/■^ 

5' 

2? 


AD  No. 


Div. 


AD  No. 


Div. 


AD  No. 


Div. 


i^^ 

113 

A. 

29^ 

1  1- 

^5 

29^ 

lib 

2 

29,i 

1  lb 

f- 

29^ 

1  lo 

25 

292 

1  l-» 

C 

29i 

12- 

2': 

29* 

1?« 

lu 

292 

123 

If 

2«^ 

12- 

^ 

29* 

125 

l"- 

29^ 

127 

f 

292 

12v 

a 

29^ 

1  ^1 

•  • 

29^ 

133 

i'- 

29* 

13»- 

7 

29* 

i^b 

u 

29* 

l^c 

3 

29* 

1^, 

7 

29^ 

Ui 

r 

292 

1U< 

f 

29* 

lu3 

7 

292 

1  U  4 

2C 

29* 

lua 

7 

292 

114-, 

3! 

292 

IS^ 

* 

29* 

15, 

liJ 

29* 

153 

2r 

29* 

15b 

3C 

29* 

15t 

7 

292 

l^-t 

- 

29^ 

l'^ 

f 

292 

16- 

t 

292 

1»-1 

o 

292 

16- 

2U 

29* 

16t 

2' 

29* 

167 

; 

29* 

l^t: 

3' 

292 

16-. 

52 

29* 

17^ 

32 

29* 

17, 

3" 

29, 

l7^ 

K. 

29., 

177 

•5 

292 

17c 

2^ 

29* 

17y 

9 

29* 

1«- 

*' 

29* 

1°  1 

2f 

29* 

1«. 

2' 

29., 

It-J 

!■» 

29* 

I''-. 

2' 

29* 

IRo 

1-' 

29* 

1B7 

^ 

29* 

10, 

c 

29* 

lO^ 

1^ 

292 

191 

l"- 

29* 

193 

1'. 

292 

Ifl- 

12 

2°* 

195 

C 

29* 

19t. 

p 

29* 

197 

'V 

29* 

198 

ir 

29* 

19* 

7 

29* 

20^ 

l"* 

^9* 

201 

t 

292 

2^i 

i*- 

29* 

203 

1 

29* 

?0u 

3 

^92 

205 

16 

29* 

206 

27 

292 

207 

2' 

29* 

20V 

25 

29* 

21^ 

27 

29* 

21  1 

17 

29* 

2U 

l"" 

292 

213 

1' 

29* 

21- 

ir 

29* 

215 

2t 

292 

21b 

u 

292 

217 

2 

29* 

2le 

2'- 

292  21y 

K 

29*  22;./ 

7 

292  221 

3^ 

292  222 

l<i 

29*  22}, 

17 

29*  22U 

1 

29*  225 

9 

29*  25b 

7 

29*  227 

1^ 

292  22V 

1 

292  2TJ 

r 

292  231 

c 

292  23. 

If 

29*  2M 

2f. 

292  2■^u 

lu 

292  2T5 

2':-. 

29*  23o 

2«' 

292  237 

F 

292  25t> 

u 

29*  23V 

17 

292  2uo 

17 

29*  2ui 

€ 

29*  244 

17 

292  2a5 

ir 

29*  2ab 

a 

29*  2ab 

u 

292  2u« 

u 

29*  25j 

17 

292  2S1 

32 

292  25. 

7 

29*  25U 

7 

29*  255 

3'^ 

29*  25d 

I'i 

29*  2'^7 

27 

292  25o 

27 

292  25-» 

17 

29*  261 

16 

29*  2f^^ 

If- 

292  2f>i 

16 

29*  265 

25 

292  26o 

25 

29*  26V 

16 

29*  26V 

17 

Z'i^    27^ 

17 

29*  271 

17 

292  27. 

7 

292  273 

7 

29*  275 

7 

292  27t. 

lu 

29*  277 

l^. 

*9*  27b 

l-J 

292  27* 

11^ 

29*  2'»w 

17 

*92  2<11 

2'- 

292  2"* 

1'4 

29,.  2<H 

17 
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-45:« 


*»s.TiiTic<  ^<im«i*.     At'inrri't'^    ts  » >•  *i>»- 

•^4lHT\     (..irM     4v,t»     «u4l>TK     <««(•'      ••C-<«>4|*«1. 
«-4,^'-"^     'r  ^4.W4    I*  wHj-f^-Csf  S, 

*0-?»4        •'  3IW,     W 


-   •    '        f    -4    ■         -   4  -    ,•••,"1    •        04*4 

'OV4MS      44.4.j*44<r       il»T       iH^UT      "^tf*.  ^14*^10 

»o^»  ^     •»    to'S'viH  «Oiil«Ct    ro«   ri.cc'   i»»tL'»»ie 

-t     •  •    '     •    --••t*Cf. 


•^      «-4  4       ,f   I 

'O*.*'!!    »i,L^«««<l.  Ll»'     IN^VT    ■•4f«.       C  1  •«?€• 

"<v     "  < /»"^m  •roultfCC   rjn  ri.»cT  «4«.c>tt|c 

*0-/««     411  JIV.     !• 


*  ••  't   .■44  I 

r   .*4t  4       4  4 


,  >.     »4  *  .f  «•.! 


•*OI«V|J*      »«T"   -  -Ol» 

4L      -  :    4-     ,.    4»     0 1^04. 1       41'1  N^  44  . 
-Ml      4»'  3|V.         • 


!"     CI»CU«.  »•»    LOT 


•  i«rv»"«   ••OTj«e«»«n 


•0-f»«      4»« 


••i.o.,     ^    l.L^'>IC*t.    tl<aMU.t    «f ratr  4    ual- 
rovlut'l**   •'    <»«•»    or    r»»-4«»il»»t  3v    a-ao    <»ef' 'I''' 
-r    r-0'>-.\. 
4-..)»«        1-  DtV.        • 


•«»     f  J        •"<  >  * 


4^-4     '-I*!     •!     •IM4«C- 

•|4        •  .       4.S«-.         I 

•  K'lC*   nr    aKC'lo^  *l  ratlk  ca^ws    4  |.<   «IC«* 

4-.}»4        11.  JIV,  • 


•ui«c'   -morfi 


40-l«>      «^' 


"»«•  jvt«»»li.  !  T' 

•-t         .'    •        -   4. 

t  ■  ir       4      t  -  4  4  '  ' 

4»»»    '4  ^..^  (         , 

•o-»?«    -HI 


•  l««i.t*»  st^u't   C04«''4'H    »'»"-•  ria  •M'oaf 

.     .N     .  .'        ^t<(     ri.1*-"     »l»"I-       tl«»'Tl4,.        lOV    r»H»«<HC«*     -or    •-.•£•    tLt'"lC4L 
I     •  ,«      ,r4     .         ■i»-.eT  fS^'lv     I'tWtM.O    V*"*    V«0«t    Ll<l4'-<    «><Tt44<«     ^wXl'j 

IS     'M«     <:««T4.    «j«    C0»  t»«4.    0»     •l*»«*f    Lt«MTI  « 

I   14,I»4"€    .». 

I^.7»«     14-?  JIV.     'J 


•4.:4t-'-«M4    I'i'f-t 

•  ..,        4„      ^!T»      ^      4      *cfS^'  4      4»^«-l 

*-.''tS'V»     444iCav»^$    4» 


,i..    i^^  .(  «vii   ro««r«<n.   »»»t»-4  row  4i>-*oaT 

Ll.4>-Tl4-..       I  ua    »«lu<4<lC«-    tOj    »-»n    H.l'"K4t 

|S4.»il'       ■    ••'<»»»l(l     0»ri4      I.""*'     4.14K-.'   •     •<4»tNl>      »w«|ru 
..      ■-.  ,.-..     tot     C0*it«<>4.     0*     4|H»"»'     Ll»"*'4' 


4-.1V4        14 


Jl».       » 


n^«i'«c*t44.  un   or   <4»i>j»   •..»«    -* 

!>•    •••(    Kl     JOH     4CT|VlT|ti. 
hO-f**     •'■•  0I«.     ?> 


40-/41     «»» 

•i.**04i*' 34*    ficir 

,    •.  .      .        r.^.   ■ 
«0-f«4     114 


-     •     •>*.M. 


■4     l.^-I*!    410     1»0»» 


N*,     -  -  .  -.ar  ^-> 


~f4'    C4r4<|IT    0»     klMlL'    4U.0VY    4I«    .41  4  • 
,...         .  -,    .y     4(r4C!>l     Vv-     •?•     I~.     t*»-V»4     M-lv 


*r-?9.     4|4 


fU4<ltC»(.»     IH.M4H<-N     41VIC*    '"O"     4««T     «|<tlt,r 
r}«.4S;.  '•TI.4I41.S'      <IUCLI44     4>»1»»|':».      »    1»  l, » 

•  •«'rw44.      ^•4V4IC44.     I  L»CT«'4N|Ct.      HI  -,■• 

.       VHtSICS-     44<l'    »J«.Ii>-4»»"    •MV4»ei4 

4     -M«     14/  ll".     W 


4;..,i     ■*     cIMiir    H>u«0«CI>     ■<■    4CM.4<<-I    4>W 


•  •  -  .1  •«  ■      1 

•'•••    ^    4»_.ii^';i    .;  j"<l4s|4,r.  lJ*   'i-;"-**!  ,»»• 

•H4«1C\      «   .4       »<~^.  IC»'|0-«>     4l'M<l      '  «t      C4.-  .'       1 

'   :.  >>     "i'.l>.TCO     T>4    rnOjCT    L  IfHlNI*.. 

4^  -.'44       444  UIV.        «0 


-*f44-,4|       4|tf44C- 


"•'»iC4i   4»o  >4ti"4s.    ■      -■•  ■••'••ir*  or 

'l.4»TIC4     4T     KO-jW     4l»r     I..'         i     -      -•         H€»l      "• 
-llf.     -iri.     -«iJ.     »•  0     --...'     «.  rfL'>Ni     «'.'.- 

■•V4.4*     4  1-1     S'LOt     4l.«      't»'lJ'     C«»"41.LI'<I»» 
'■*>I4C1     «T      1~44»     Ct'»«4CT10<l     4<>4C'4I5      •  ^l 

l»Hl     •or4.4>.<.      "«4-Wt<J     »C»T«. 
K*^tS*     4»f  JIV.     14 


1     4  •  .  >*. 


:M1».«     4     it«'41-UI4CC»lU     '•44W4T14    » *•     I" 
>44"!fH     4i'r\  IC4I  I0«l. 

441  uiv.   ya 


•  •4a»tlll4l  »'>H  T.H 
T.^  jOvf4t.  '4  4  4^  4' 
4^-7*4      '"•! 


•  -4   .•*  'IC     ^34TII« 


•Mt      'fk^lt*KM«      ^'      J4'144'lH44      *      <4',4iC»I' 

1.1.     H1.4     4raOHl    .I'x    CJ«»C"T»    i'     ••••o»  I  ■"4t4L» 
J  ■>   .  *    I  *    I  .^-lh  lto4Tro. 


MAG  -  MKT 


•IC    »It^Bt 


^  4  s  .4    »  ,  . 

4l>-t44      I  4  I 


4^144      444  Jl  .  .      ;) 


.•■     -         '       .-.4.      t'"''J      ">•       !.<lf44:»T')S      T4 
4D-/44      44'  J  1   .  .  9 
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.•044/1     ai^Ll'ItKI 
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o-'iaooiixiCI 

•04f  •     I  ,»»v  I  I  i 
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"**4«#^,.    |..a  :  .44CA  ;4f« 
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I  0«      •4C       I4>4',r.  4IFT^      H4.4NrstC      '4'^nC. 
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40.t*4      Tt4  01,.  V 
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C   :)  .1  :  r>t  14'  I  -NS      4N(       T494ir*TI04»      TrrHNIOUfS. 
4[>.»»4      T(|  JIV.  a 


4aMi^4;Tj4;i,«    NtTMOOI 
CiTwOOC      44 T      TU#fi 

r4>       .^*1'^4.      t  N«.  INf  E4  1  ..G     •4€4  4u4f      F  04      T  Ht      •44NU- 
>4i-      4l       -if      ~tF^CC'»~N      JtVlCFS. 
40-»»4     loj  J  I..        9 


««>4i*iCTj«|.i4    afrviOCt 
•CUilLlTT 

r-HT        ,-.I-.N      LNlj  ;  Nf  f  4  1  N'.      HF4iij4r      Tr      tNC4i-4Si 

4f.4e:,''T    :F    .hi    .-niij*-   4 1  l  I  c -^n    »4i(»i_r. 

":»'-4€'      T^ANSISTO"      TH.4jiKi«      J»4P4'^VF'-      »4 -vr '  S  ?  1  NU- 

^a^r^^'-^N    'iC'*Ni  Ovjf  s. 

4D-»«4      110  JIV.  « 


T44N4I 4T044 

.rMPrT4T«(      AN(      4ortM     T  1  4  4  I  P  *  T  ]  >*,     4T4F44C4    ON 

4!».!C0n  »^#f«  '44N4  •  S'O" '..  t«TfNr)cn  i_lrf  Tf  b  T 
P4J'4*..  ^N  'tPI^  7Nl46i.  4*  '  Mfc  aO-^O  hH  lNTr4v4L 
A-*^       '.PF4      i'l4fl<j      AN^      741404      AT      TmF       1i?00       '• 


OF    OOTITN    .jv     AN4L06    COt^lHaT ION, 
4D-M4     4*1  DIV.     U 


[•Ki»CMCi«r 


40-144     (4T 


■  4P»It4« 

4HA1.TII  I 


:  ^«F  "  4  M  4  .  ■  ^ -, 
•0-J44     1*1 


JIV.        « 


J*      ACCU44CT      or      H04I7JNTA1.      NAPPING 


"44I44r     P41»tl.LtIl 
»UKr4CC4 

4NA^^,    s'jC'    of     4  ^Ht    Pno*t.l»44    4Cla'ivC     t- 

^1*'!N-,      S..4f-ACL4      IN      A      Ht^IC^IDA^      «4  J  V  E  Ht  »' '  . 
40-»«4      14a  3  1..  =t 


4     -l^^IHTTCH     •44Sr4     or      IHOfT     o^pc5     4uTIl' 
»D-»«>     440  31'.        a 


"4Tf4lALl 

f i.ccT«j44»MrTic  ir»ccT» 

APiMIIHF      N4Tt'<lAL      jilNG     PA4ALLtl.      4t41<T4»#Ct 
4h4.-'4i      F^t^  TH  J44A1.44F  '  IC      ANALTM^     '54      PH  IP  4  r,  A  T  1  ON 

:  N    4N     liriv'il     4TAC"     tf     pamallIl    4C4I4Tt.' 
SHtfTj     ^PACF'      j>     LC5SttS4    0!ti.t'T4ics. 
40-7*4    4««  JIV.     74 


■  ATHCPATIC4L    eo»*UTt«    04T4 

C9>««<t4Cf 

•-t      '44.      I     tJuSINFSl     S.4TFP     SI-^jlATIun    '400tl.. 
40-744     iTJ  JIV.     40 


«4THt"4TlC» 

••iNTi.«a 

'AN)130-      JN      CCHF"*4!No     -ATHtPATICAL     tT'"»E44IONS 
ON      A       T  ,I»f  ,w   •   T.  ^   , 

A0-7»4     40«  31..      40 


■  AT4I.     4^Kt*4 

ca\.ATijNi 


P'<>-Ejt'4*t      'J"      4O...1NG     LAwAAN'it'4     tl'JATlONS 


PEST14ATI0N     4*40     C>  AN  I  NATION     -^T      THE      L.      A, 
4LM..A>It  /     CJ-0«JlNATr     NC  A  4EK)  I  Mb    NJC'INt    r04 
"EA'uPIjV    P"oTJG«APt- Ic     4EG4TIVt«, 
40-»94     1)a  oiv,     J" 


f»lU»t"fNT 
ELtCT«IC4L    COulPHtNT 

IN-CIRCjIT     TBANSISTOX     LC4»4(ie     CJ4RCNT     TCSTCK. 
NEv    TEC.NIv'tS    F0»    liSe     IN    l>4»«ovrn    -ILITAtt 

EllCT41,i;      t^ji      EUUlPHtNT.         FAOt-T     LOCATION      IN 
OPLN     4Iir     TPAN>»ISSION    LINES.     "OOULfS.     CT'>CuITS 
A'4w     4I-.-.LC     'IDlBANC    0ISTn»TION    PrnXTION. 
40->«4    411  OIV.     40 

CCH*NICt 

DTNaxIcs 

JOI  .'     STASUITT     ANO    aUALITY    CONT»nL     "Nl     ITS 
APPiICATlTs     IN     STATISTICAL     0TNA«IC5.        N«C'<4NII4- 
Tlj>      or     ANAi.SiS     «Nr     SYNTHESIS     0'     4tL«» 
APHfNA  T    (S  . 
40-J»4     SIS  OIV.        J 


'HC01C4L  c>>h:n4tion 

f-iSIC*.     'ITNCtf 

'ESJL^S    it    .-OSTFlIOHT    NCOICAL     t»4«<IH4TtON    OT 
Thl     4US4rAN     COSNON41,'T     ft,      5,      TIT^V, 
40-r*«     171  OIV.     1* 


coictc  nscancH 

4*cric    •(•lONt 

►ETaOlI'     HtS'ONSES     TO     L04     TF"4PE44TU4E      IN     DE- 
LATION    TO     TMC     thtROIC    r^AiCTION, 
40-I»4     0J5  OIV.      16 


ICCIC4L     l«eM4»C>< 

ST4TIITIC4L     41I4I.T1II 

«u44.4i4v     And     analysis    of     PATA     COlLECTF^    JUHlMi 
NCuIC4L     FItlJ     L«PfBlNtNTS     ON     CO-^nAT     CASUALTIES. 
'IlLC     ■4\'4E^VtfiS.      ANr     PATA     "1ST04IE4. 
40-t«4     41*  OIV.      14 

C0IC4L     Ke*C4»CH 
ST4THTIC4L    0«T« 

■TATISTICAl     Sl)'~»»ItS    or    C4$U4lTY    04T4     COL- 
lElyEP     TIPI'g    field     $INL»LATtD    C»PC4INrsTS    ON 
COhPaT      -4Si^4i.Tt     NANfUVtaS.      COMBAT      CASUALTIES 
FvA^UAlns.      ANJ     FIElC      T.<E»T>4CNT. 
40-»»4      4S7  JIV.       14 


IWOHv    DtvIctS 

THE     TFASfBlLlTY     OF     OPERATING     A     ■4AG»4tTi'' 
Th;.       FIl'4     HF-440HY      ilTH     Cl*4ENT$     OF      APP40  Y  I  '44  TLL  T 
70    PA     H     INVE  4T iGATfO. 
40'>7*«    ISO  OIV.    75 


FBJ,.»F5S     QEHOST      ON     PjLAS  I7AT  I,->N     QF      ANTH44CCNF 
C4t^tai_^. 
4D-»»4     4)«  OIV.     71 


t»0«»    OCvICtI 
►MOTOCLtCTmc    CtLLi 

FMOT  1  4FMAfi»     INF0PN4TI0N    P«OCFSSING     SYST-f* 
OE  VFt  OP  4f  .<.  . 
40-»»4     4T5  OIV,     4u 


4"? SONS 

DtTCmO««TIt»N 

r  >PE1I'4t>  TA^     STurv     OF     4Hr.LH.44     OIST*|l|  JV|ON 
OF     rpo  '   'CS     OF     P0TA4SILP4    ME  SON  1 1*     OCCAY, 
40-l«4     4(«  OIV,     70 


tT4aOLic  pnonucrs 
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40-t*«     0««  DIV.      lo 


t«$*»mATlON 

ARMS 

«»•*      iftr[o     j^jsstS     USOL"     jr&f-ARATE     a^M     4>4j     dJO" 
THLf  MA*.     -  OS"]  TI  jNS. 
40.?««     165  Jlv.      ]e 


LIGHT 

rnrit_L»fsT    a^-TlCAL     StMvr  ILL4»»CC    ^evicts. 

*N^   *   L^s^H. 

A0*19«    «««  Jlv,     25 


'  ict-cr  .*L»<t.u  cijric   cop*LT-«tr<   solI'^    -^olj- 

TlJ»«;      I,     1|'«MT     4LL''T«i     dlTi     Al  .      '-.»'      St.       .<•     ANH 
SN.         SlLJTl'^Kt     ".OT     '-NL'     •ITmJn     ''^jIlI'IMI       ■ 
LllITS      Jr^'^Tto     Ih     TMC     t.M£'»ATu»r,      >SuT     A^.SO 
"frONH     T  ^OS*"     Ll*<rTS     ■£.•<£     OP'ftlNrT     ^y     94PI-» 
OvJl'ChIj-,    roo««    THE    I  IOjID    STaT£. 
A0-29«     427  JIV.     pb 


HAU     TRANSITIOMS 

TMtTir     F0«     -u4KTIT4riVf      Ht.  SC  •  I  *»  T  I  ON     OF     RCVE"- 

SIuLf     H'-,^|,_coi^      TTTf      Pr^AC-t     TNANSITION     r«     ■iAC'^O- 

AD-J94     702  01 V.     75 


►^••otic  tesiNs 

tuA-^TrUj^*     Ht&tAHfH     -iLVltt     FRO"     ftSMV     MISSIlC 
Oi'AM.         -'Tt-IALS-      N'JC;.t44     Hwy^ic*;,     F    (T  .    s 
4N^     COi*,ST'ON.     t'HT<IC4L     t  u*'C  TRONICS'     H  T  1  ' 
Tr^Kf«)»T,o£     PmtSICS'     *  *u     SOLlD-StATF     PhvS'CS. 
40-2»*     S«2  Jiw.     SO 


•  INE'IC      ANAL'fSJS     OF     THf      »H£  Wma,_     Of  G«1  "1*T  I  On 
OF     #     FlirojtftSj     "fl'rXCf:      '»-4tNOi   -FOH-AL   '-•ivuf 

A0-»*«     ^liS  Jlv.        « 


•^»*0  TOf  ONOuC  T  1  V  1  T  T 


tmot  i_ 

C^ttTAL.-;.  ..ft^^ 

-•  3,T4C'.      -,4^    .A  .^ 
J  ■  tu  '  C  -<  I    ,  '■     {   "■  (  f  . 
^0  .^fCTI  -<N. 
A0-2»*    107 


^    MAt  L     EFFtCT    OF-     r^s     SW^i,'' 

LfcCT     APPLLL4TT-,^     'SiHrj-t, 

,     ANi-     '■'41***' J-'<4'',^^  ▼  I  '     rprr-T^, 

aN     ••At.t.     "O^  Ik.  !  'v  .        P     AN'-     ■^ 

Jlv.     75 


•PMOTJCONO  jC  T  I  V  1  TV 
»€«lC0NnL<TO«J 


i^S^Mi^     tLtCfftOLUMlVf  SCFNT     ">I"»jfb 
'.     ^IlI^ON    t*MCTn-T(»AV.SI  ST  ■)»<«;     »n     t-^C 

*f    «■    'NC  :  n  *al    dl  uc*s. 


40-294     '^ll* 


■^'^"I'-^S.     'C  T  I   ,o     *<*TEHlAtSl         STiOIES     JN     ▼hES'^O- 
Ei.t.'"''*]-     ->  .r  ^,  j^(^  ^A  .     5F"<  I  f  ^NOIK.  T  '  ■,',     pb  "^Pr  w  »  j  f  5     or 

^-T-,^'       JO<;P.'[)L.      '^'"TX   ■)»*t  or  T]  V  '  '■»  .      ANJ      I'lrBA-^t" 

'o„.  <,M  *  T  T  T -^r    -aTli^ialS    a»€     '>CpC"T';. 
40-294     tt  ifi  J  I  V  .     7b 


•^MOTOf LtCTRJC     «4Tt«IALS 


'  I  _/►      r  4  -  »-  -- 
A0-2»4    509 


OP     Mtc  :    ■"    -^N    A'*-'^  [r  icft- 


•^mOTOFlCC^ONS 


'-J_'<-.  ■-   ,.^r  t.  ■    ,(^^TAi        Tjof      ANU     4SS")CI4TL'^      '"J      1 »» 

"C  •■'    i>    T-ft^T    ►  J*,    T' ST    4Nn    'vACj'f"    a^or^Lss'N 

•-•qL*  A»  \  *■  :   '   .     »"    >.     MAtitsr;     THl      fJNS'      is-91      Pm-T 

rtt'-'i^c    s  ,'■    ,-4Kk,>i'r.    j,jT    Hr  ASu*""  --cnts. 

AO-294     4|«  J| w.         8 


IS 


•PMO  TOMLH.  T  I  "L  I  f  «  » 

S^rTI*0'>R4PHlC     ANA4.V|lt 


AO-794      195 


I,. (J      iMPS'-vM-j     »4ni4T!^N     •*£  A^.  |Tr^.,Ts 
JI  V,     75 


CO^LlNl    CI'CulTf 


uf     L^LCTPlcftL     SIGNALS     lETiitF-.     SE -^  I - 

r       n   4NS      OF      Tl-A  ,S"I  S«  1  J<      4  NU      ■l  *■  C  C  *>  M  *>  • 


4D-794     n »0 


r«o    row 


•#wOT34rt 


4>,«.        »   >       ft 


^•^    ■>*    OCMCt 


4  '^*4«a     &  «■ 


,*9M>    fU^^ICI 


•»«0«<««««II»» 


POW  -  RAD 


•PUBLIC    tOO^Etl    (r(TtMt 


r«o    fow 


»o-#**   t  *o 


»3-j»«      .1 


••<    tOtH.!  . 


ai«. 


•.c  • :  ^s   ■)«   acwHt 


•  -<       .  • ,  •  •    .  ■■    ■    >  I  •  :  t  ^    '« 

•0-»««     if  JK.     I* 


■•Id'">. 


•^-f»«    t«« 


43-|««     *»'  JI • .     i^ 


•4u  •  4-  ;    >N      C»»tC  'I 


■  4»:  :   ■'f 
*  r  J*  4  • :  ' . . 


•4  'r      ■•    ■.    f   -     ,1^  4  4      9f   •    tmf 


L4»«4    *"-<•:! 

IV^T«o*t^     »t  AVtA     U.*»     •HfN    faCM'1    •▼    fLC'^O- 

47.|«4   ■-)  ai,.  2j 


L4t«<   •-'irci 


^       '^t        .    J*«(         •   .     .N  *       •   • 


40-I9  9     ««1  t>l».        • 


'  ■**  ,  '      .  4 «  ;  . ',  <     4  V*"  '  '  *•      ■*     ' 

■  .«  '    .   .  *  '    "s  s    :  >    »    4  \M4    •  -  •  i  .     ■-  . 


40-»««    ••»  .•^ 


►OOCl     jW:.     I  3    s-    '.•■•"•■•  .4  •        .      »      .-.-«(: t 

40-?*«      4*4  > , . .       *^ 


'        4   ^    ■  •       -••     ;^  .  -   '    ,  L   *        4^^ 

.        ■•  '       -4«   .<        •    J«C   . 

40-t««      ««« 


"•■■■■  "      '  -    1». 


fcv:im€»  TMt   -f<-i4-     s     •    -.    .<'ic  'ICI.91 


-.       .    .        ^  ■   .i    '       f     •  '•     **  H.  '"4^1  -jH    jr     44,-.^  f  ^^, 


4-)-7»«      ^4  1 


-•*  't  1  •.4       •^,.         *       444'-  '»,«•*»-)* 'III 

-■'.■''  " --  '.^    .t  ^.      LO<**.t^»     A**! 

>  ,  '  ■*  •      ■      --      1^-4      '»<•''      •■■'   •      •'«CI*'"'>     4»     iLf 'VJ- 

40-**«      4li  Jl».      J» 


M4      •-,  .  t  I  :  4 


,   4   _.   i        ,,444,i       --•-.,•'-       'J-        ^4*S      '.^C»      ttl»4- 


-34       ••*»f»4-^«t      •Ci«*»C- 

•■"•  s  !  "  *v    A^      *f  :  ■  4s  :     • 
-1  iTi    .»oo.    -?i    •    ••e   -  .^ 


rBA»'l4ie-«    4* 
4-l.|«4     •■•; 


<  -  4  •   «rsi    ♦■>4 

JIV.      14 


k"^~i%^       144 


'•X"40'>:  4^1 


A*"-!**     1^ 


••-•4U-..44     -0«»Oj^Ci 

•■.4        44       •.•..J#»CL4«C>      .-'S-a^S        *      *4t'' 

%.4'4«|-4        r,        t.44T       «44|CM       W        .    "44444    4-4_-        4,4;^44j.E 


•  »  -4:^44      4^^    >»| 

I  I-.tO    71  K.    UOI-I  ■ 

^4    is€»4    -.4<   4 ' .-    ; 

S^    .        -4  4  '-44  ■    • 


4tf        ^      •••4^ 


•tl4»1»C'U    ■^»»'IC%    »'>•     nci»     Vjt"t»»»-«'C 

•  •iU    OTh^4    -TOt    iTt«£46r»4    **^K*7I1«*4     tiT'-»H*i. 

4:>-r4«4^4  JIV414 


•    —  ■         '■.4,.T»ii   3»    r>4t    T>4i«444i.   'yaM>i<rrj4« 
■  %.   •ti>>r9«cfr   •wfs'K -»■>••«»<."  4»u» 
•     -4     .4  '.ic  a«T». 
-/•*    ^%^  Olv.      "• 


4'-;»4    4i« 


•  ■x*    »,  .  "'I 

•-  •  t :  :  4^    ••'>*t*':il 


•  ^-m  t4 1 


.-!«•       "t'l «•• 


4   4-        .   7,   "       .41  4H 


1**44       4S0        'j'444SrC^ 


..MA' 


•  l»f  t4j  :«l 

1  -    -»  4 1  :c « 


•.    .  '  1    ,44f  SI      I***  I* 

-!»•     Ill 


4      .--•44'4^^j*5»      CV-*      4fc. 


44|».4.-<      ..  4 

«C4l>r4    ,'       .       4   , 

U44V0^C-«4   4H- 


•••4f  ^4-::    i<«4^44c;m4 

•t»l»T«i»     4.   1  i         4- 


•  JI4T1T4- 


.4  -.a'H** 


»0»_,.      .        .44     -   4^_       ■■    ,   •    .  ■     .4.t    4         k      ^4    4  ; 

I  |.4ro    fiK4    u4/l*M  '    '  .'..4-4-         ,f44    »*',<€: 

•  •      \'4L%'     \^S     «tj44     .4.         >        4         -«  ,  4  .4. 

«C4'**C      '^^     •WLJ'i      •t"L      ^■l^4-4  C4''4      ->,^     44V4 

C(X«t«CI»L    »01.»«O€N."    »o»Ct«. 
*0-«««    *1«  31  » 4     17 


4..        •41  Cl.t»«-««JI»T|1». 

■     •■-•    %**TC«4    ■)#    •NI.'»^*T!C 


I    '    -  y  9    1  1    4  • 


•#0\.  41* :  /4  •  ■  14, 


•  •-•It"       «f4^| 

-    4-    •f'»f"»'j«t    •CH««C- 

44.4.CT*      iStftt^iCj     <**      V»»'      ■■'       -♦ 

--■     -'  %S'\. 

4-.Jtl     44 .  JIV4      IT 


n.ic»^->s»»f ic  4  ->    1-4 


•a-»»«    ,41 


•i»04»»<»  •e4"i>«7  P«"  •j«.»«u«Ti')«i  ()»   aNT  4«4C"« 

tW*<74^  *  . 

4-).;««     4i>  3I«4    }S 


4*^  4^j  4  :  J  »  •  •  ;4. 

*<,-4s;-4^     ••  >*t  ■  '  ;  f  1 

•otct  )(.••  If")!*"  •«    »"«r  •«T»»f»t  •«x«»<o«  <» 

■0^»>«<t.        «T4t\t    C>4»>Mt<    ••»)    C»»»'«l.Ll '•'I'W     I" 
-4    44     •    ,tj    »OkV(tnvi.r  «    »4in    r*44>s.»>Kr't'«**C'it 

t-.}«4     ^«4  JIV4        4 


»Nt4    "00^;»-tl«.       <Ti*jir»    m    k    «e»IH    ^    -jowo- 
»4»4    C"""!.*"*"*    "1TM4C»»L»TH,        »».»     T>«     1-Vl.CC- 


*  tat  :  >4«4»-44 

ri^c^T  (>««.'  co»vf4,     s        ■.  =  . 

'H.'"!)^!'     '•i|>SI0»4     ••^w'OtLtC" 

444.4*^   •>    .»->*«A^)  44,4441^4   4       tuCC   T»0<-4*   -    ■ 

'  44»-. •   \-^tnji  MO  r«C4««  »«v<"c'>. 
•--»•!    <n»  0I».      T 


TM14(.#^4  4 
flUfUlT     It.' 

»i»   10- <x' 

4~-;9«       441 


4     ^         ...        4  4 

» f  . 

'. '    '    -    s  : . 

4  •  "  t       ■ 

0IV4     T 


POW  -  RAO 


••40'0€"H»I'>' 


'^i».  iS!  .f    ^^ 


-    4-s.'..    *.    sxa"      f  ^^    ••^:    :•;- 

<■.'       '.      ^      ("f  'J-4'*C"i'       S"'      4S41B 

-4^     4-:     •      ^•     ^'^4M    :r.^     »_., 

J;^•:        .         S         44      i'44^4';-4,,       -  '  t  f 


t  .^       4^*445 


•ai '»i    'I s- 


i^-l»*   '16 


S      'A^tlCct-S      i,44r44t.«       '-4N       ,^-       4':4_S5 

••    «4*  QIV.       a 


"»4»^«i   •■4e3«i 


"    S  *  4     ,  _  p.. 

S        '  4    ;    -44,   ■    .   Jt    1 
,.4  44'"  4    . 


4';^:*''     ;4'4    ' 

4t   jB  -    .         ,      44r  .4  ' 


•^•0M4n«t^ 

,o4>.4i,  ;.,4i  I  jN   ;jr    T44.jrcTnK|[<i   4.)n   4P»lIC»tions 

T-      r^,,T,v^      <,^T£-S      'P'  I  .41  74'  ION     P434LCM4. 

4D.f»4    1t«  21,.     ,2 


•^*0«II4MMI>4<| 

L4K«GU4ae 

.f4t_)Pi     4    ^4St.v*i4E     i'STCH    (■■>•»     T44Ni'-I 'TING 
-  THP     'C  <->"'l"CE  iilNC.     !^C4S    ^40"     ^XE     5»?Tr-r 

•  0-f«3    »«5  .JIV.     »o 


•*»04i<44i«l4*| 

"4II«Tt4,444C| 

.-4S.jn?«      »  ^.4      T.4t      W*  I  S'ENBNCt      «»4  3(;R4»*4.£4     rQR 
'"•t      J0.'4^     '044St4TC». 
4D-f»4     iTJ  31  4.     50 


•»«0»««»«l444 

NJWf4IC4l.     ••tTMOOt    4X0    •KOCtOUHil 

«    JCsc4;*"ijN  J*    4  ^^NTt   C4R..:   '»4oaH»'4  foh 

'««.     SOi.     -ro-     3t     T.4C     TI.4t     CtctNO'-sT     St_'T45N    4»C 
r,4444.4     Ti»4.,^Bo«T     PROPLfNS     IS     *s     4'M3SPMC»r     tlT- 

^t    451^4       nEPfsL't'lT        24         -.fK.HT, 

40-f«4     133  3j..        i 


•»»0»«4««"I'«« 
•|rC>4<X'5«T 


•rustic    400«ll    trITCMi 


4#40«A»'^  :  '4 

■4.««l"    --co*' 

i        ^.4,  CB       ^t  J44         »      ,„        .,tSft44- 

"44   ~-      »•  ,  4.4^  L  V    :  s    s  -  I    '  (     . 

ij->«4l       .t)  J|».         1^ 


•  T«4P  ;^ :  44 


-.•5.       4      O 
40-?t4      'Jl 


*T4e4S      4S4^*S1S      'f       '-4f       -•'^^^ 
•"MLtL»»     ••CJtC'U'«. 

•a-r*4  4*4  ^i 4.   31 


=14  Sf      if  CI  ON      JP 


<.4L.4  L»P4S*:^.4S         4.4^         Uf"'.!"         fj.»  •4f 

J  .4  p.;-4^         S44rf4.''4^         ''^'  "        •■.■4"t.4 

N4,       4s  4.,F'  I         4;t4.«.4        ^t,.        ■•^4^4        .4, 

'.^  ..  S».,4':.4        rj«       *.'        ^44*        4.4f4(        '    A^ 

'  ^  S     44  .,       -44  St  4  ,f  '       -  4t  •      4S     1    I  -4  s     »         4.r  3  .   ^r        » 


•o«4» :  ^ : 


31  .. 


'.•t»se     44^.44ts^s     "»      '-4l     r»  :  S^j»4  .  4      ,     »-;^^-s. 
^4*':,*     ft..     -.4..     4sr     rnr     -.vPf  4 -.f  >  4f  4  4  ; - 

*»*■■'*       '1.4.  s        ••,.4444'fO       4'        7tl4-        •r*'         STr^'t". 
*.V'.  ..r«4(         .4J44tS*S         J^        '.*f        44.4444        4Sn       4f-4 

>*•   -*    •:    4-s    4t4(       «.(  J    4s    4P»4-4  :  .44  4  ,  ^...^    ,-    , 
N.44S(    4--rs4i     *    -Mf    p^ii'i.e    -:s'»f"    44%-- 

4-    '   «Bv'    ^   . 

*:-»•>   )•«  oi4.    JO 


'•vr,^;s.j     ..♦     s;-e'j44     4.,,  3*5 
W  M     4.     ...;      ,s     -4  4,^,     4.     5,4 


•••OjtCTWI    ItOMTUT 

•<v^<e4ic4L  •«TMOO«  4N0  mocEDuitis 

'^04MS*'t       T444SSr   34144'  I  OS     r2444j^_4S      as" 
Df «  :   ,4T.5sS. 
40-f»4     311  Di4.      ■.  5 


•  0»4«4TIO«| 

'8itfl444I0Si     Of      44Cft-SC»TTt8  .       '<*S^-f  J    .AT041  4^ 
P".^r4-,44I  -).,      4i      4Frt:'rO     R.      ^^4S•^S^_.      ^1     H.|4L.       4S^ 

-I.4r'':-S4L       W4«I44I'>S^, 

40-»»4    »03  Olv.    J5 


•»«0»lLL4N»    t«4INS 
[>t«0«»4»I  JH 

444t.4f4I^4,      C   >»4Si:>C44'10SS     0'      ^)40-IS-iCE^ 
rij'044r3s     "»       iOlIL'     P40»'f,^4ST      'i44lsS. 
40-t»4     5IT  :il..      10 


rROlLT'"     "RtAS     IS     "AI-.TtSAsCt     CT     COST40l 
C  On>.usi'»'I^f,    jTSIfS    •I'>-    r><PM«tis    OS    "-^-IstEH- 

1*4.4     4  41)      ^j4l    IT4      COS'4'1^. 

40-»»4    lai  0,..      6 


TAvITA-'l^S      .jAMAjT       ^p      -  4  T  f  R  ]  A  ^  ^      J»      PJl.S*'Q4      04 
I   NTf  4441   44rs4  .        4£T440^S. 
40-»»4      4  JO  01   .. 


•»1J«IFIC4TI0N 

?0-4E     ■•r^'l^.j    Of     «CL4     «Cl     Chy5-4l5     of     P'i4IIt 
SJPfPIOq      T..,      THAT      »>4IC44      IS     CONXtOCHLLT      •/•IlAHLT 
C»'4    Bt     "lojl-cto    Bt     otPHjnLClaLt     7  0  4E     4tr...ISv, 
P4jrEDj4ES4 
40-»»4     aiJ  JIV.      J5 


•«04NTu«    >«tCH4"»ICI 

CCLlTfloN    «LS0N4'-CC     IS     AMR.        r]4     F     *     4»v.* 
•■*.     THE     IHbfRVLD    RE«0N4-,r[     4T     -     .     4.6     ^  I  ^ --OtRS'E  J 
C  044PrSP^S-:S      TO      A     POl   ARJS     MA5S     44.,-«      S   JB     »      -     0.27 
IN     4GREr"*ES'     •ITH     T4.t^4r, 
40->«3    »0«  Jl .4     2b 


•8U4NTUO    >»eCH4<4lCl 

cau4TioH« 

'"lec TRO'-ftuSL T  r c    «Cljt:on   of    the    isvtRT*-j 

POrrsTMi,     »r^L    PRt'b.f-. 
40-»»4     493  JI  .  .        3 


•9U4NTU"    ••CCH4S1CJ 
GK4VIT* 

'HR''-'      S^l    ."._l      PR^bLtHS      IS     ^ISrAS      TRANS'»04T 

thl^bt    i^E   -    sii  :>ettr:: . 

40-J»4     342  )].,     J, 


•0U4STU«    ■«eCH4>.IC» 

"4TMCX471C4I.     4N4L7IIS 

:SVA-»IA'4^t       :s     w^*NTj^     "fMASI^S      A', 
t  >Tf  SS!  -SS. 

4».2»4    441  Jl  . .    :•> 


••U4NTU"    ■<eCM4XICI 
NOCLC44     -(CfNTS 


4i..A'4Ct      IS     TH[      ISOSabi:     mo.jf_     rOH 


4D-J94     431 


•OUANTu"    •«€Ch4«>.IC» 
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An  airborne  light  for  use  in  determining  azi- 
muths over  long  lines  will  be  included  as  part 
of  the  aircraft  eauioment  in  the  AN/  LiSO-28  Mao- 
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of  the  aircraft  equipment  in  the  AN/  LiS(>-28  Map- 
ping and  Surveying  Sub-System.   The  technique  is 
described  for  long  line  azimuth  determination  and 
the  parameters  for  an  airborne  optical  beacon  are 

outlined.   (Author) 
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Investigation  of  an  all  mechanical  aileron 
control  system  including  a  mechanical  propor- 
tional toroidal  servo  is  described.   A  system 
having  specified  characteristics  will  provide 
satisfactory  performance  and  this  system  is 
deemed  feasible  within  present  state  of  the  art 
component  development.   Analog  representations 
and  results  of  system  parameter  variation 
studies  are  presented.   Schematics,  system  and 
servo  characteristics,  and  pictorial  reproduc- 
tions are  ccrntained.   ^  Author, 
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Feasibility  studies  were  made  of  utilizing 

■  iniauH  tiae  tracks  in  airways  d--  ;      '    "J 
range  and  over-ocean  routes.   Thr>'   r   t.  -  i  r  ■■ 

considered,  using  various  altitude-air  sp : 

co«b  inat  ions:   New  York  -  London  (1.<<.0C   ft  - 
25:  knots.  3O.OCC  ft  -  50c  knots).  San  Fran- 
cisco -  LondoB  (30.0CC  ft  -  50C  knots.  '3.000 
ft  -  1.720  knots).  Bnd  San  Francisco  -  Honolulu 
(30.000  fl  -  50c  knots!.   A  total  of  1  .  T""^ 

■  ialaua  tt«e  tricks  taken  fro«  five  winter  ^■■■>- 
sons.  T^??  -  1'^('\  have  heen  analyzed.   From 
this  data  saaple.  the  geographical  range,  dis- 
tributions, •nd  characteristic  track  confijura- 
llons  are  delineated  for  each  of  the  three 
routes.   Statistical  evidence  is  given  to  show 
the  range  of  flight-time  savings  on  each  of 
these  routes  accruing  from  the  use  of  m  1  ■■  1  ji  .■  m 
tlae  tracks  rather  than  th.-  .jreit  rirr'..   ;  .- u .  k  . 
Networks  of  fixed  tracks  0;  v.r.:n.    -:.xit> 
are  derived  that  approxiiaai.  .ici-d:  .v.ir.in^a    tim, 
track  coaf  igurat ions.   Flight  tiae  penalti.s  in- 
curred by  using  these  various  fixed  track  ni- 
works  are  evaluated.   Hesults  indicate  that  net- 
works of  fixed  tracks  can  be  derived  that  pre- 
serve the  aajor  benefits  of  alniaum  time  track 
usage.   (Author) 
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INTEGRATED  INFLATION  SHELTER  LAINCHING  DEVICE 

FOR  HIGH  ALTITIDE  BALLOONS. 
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L'nelassified  report 

DESCRIPTORS!   •Balloons.  Launching,  Launch- 
ing sites.  Reliability.  Pneuaalic  tysteas. 
Gusts,  Design.  Hydrogen.  Gas  generating  sss- 
t  eas ,  Radiosondes. 

A  study  was  continued  on  extending  the  opera- 
tional capabilities  of  the  radiosonde  system 
by  designing  and  fabricating  equipaent  to  opff 
alze  reliability  of  techniques  used  to  inf  i' 
and  launch  radiosonde  balloons  in  strong,  g-s; 
winds.   .Author' 


Aj-294  41^      Div.   1 
vTISTE/CAB)  OTS  price  $1.60 

A-n-rican  Bosch  Araa  Corp..  r;arden  Titv.  N  .  Y, 
ANAVSIS  ny     THt  HrGCtM/AT  InN  l((i[,  I  M  1  A  I  !  ^ 'N 
KMeiTS  T   THf  ::■-.•■     A(  (  Kl  K  H'UKT  tK  . 
^  J   :   I   ;  :  1  n  5  .    ■  "  I-  t  '  .  .   ■  ■^  p  .   1  n  c  I  .   1  ;  1  u  s  . 


tables   Kept.  ao.  D  A(.  ■'...  ►^ 

(Contract  AF  04(69^.  ■.■'. 

Cn  r  :  ,1  s  s  1  f  1  '■  d  r  '•  p  o  r  t 

DESCRIHI     '(S:         •  A.r  .■  i  .-r.  m- t  r  r  s  .      A  n  .i  ;  v  5  1  s  . 
Vl*raTii        si''"».      ';'-siniinrf,      Matl'-m^tiral 
,  -   ,      .  ^   I  V         M..  (—   I  1  I  r  a  :      p  r  op  .-  r  t  1  ••  s  ,      "^  a  ti  I  -■  s  . 


AIRCRAFT  AND  FLIGHT  EQUIPMENT  -  Division  1 


AD--    •..     ....  Ui  V. 

::  STA     i.t(  II  rs     p  r  l  ce     |. 


Ariojr     Kf~''arrh     K  o  ii  n  d  a  t  1  o  n  ,     I'hicago,      111. 
0/'  Nl-.      :  N     .:  K  r     A  I  KCKAFT. 
Fl  -  a        r''p  t  .  .  •     D'T     •    ■  -  .         Apr     •  .   . 

^  I     1        ;  .      I '  r  a  I)  H  t  •;. ,         -'     M  a  >     ■   .   ,      ,      p  .      i  n  f  1  .      illus. 
tables         K.-p!  .      no  ,      A  K  K     _•  J 11  -  ■)  ;  . 

Cent  r  a  •  t     K  A-  .  ■  -'-'  I 

I  n  I-  1  ,1  s  s  1  f  1  (■  d    r  f  p  ■!  r  T 


DESCRIP  T'lHS  :  •  .' ,.  i 
paths,  A  V  1  I !  I  1 1-  , . 
personnel,  K  .i  t  i  j  i  • 
cabins,  0  /  o  n  1- 


1  i  .1  n  •■  ■.  ,      M  .•  ,1  s  ij  r  I-  rr;  e  n  1  ,      F  !  i  .j  h 
■  t  >  ,      il  a  /  i  r  1  s  ,      Aviation 
Pti  y  s  1  o  1  o  ,j  V      .      I'  r  ■'  s  s  Lj  r  1  zi'  d 


(stud 
juf  f  ic 
kigh-f 
tial    h 

0»er    :i 
aon  I  t  o 
I :'  t  f  r 
ni  I 


;  0  n  t  I  n 
1.  i  i  1  f  0 
Kt  nee 
flight 
'.ion  a 
-a.  F 
I  lae . 
:.i  of 
ppa  to 
i!  1  owa 
tout  1  n 
•lis  r 
r  ap 
-nera 

•  th    t 

•  -re    a 


lent 
1  y  1  n  J 
e  a  1  t  " 

P--  r  1  ...! 
r--  1  ror, 
1  a  II  d  1  '1  ; 
n  u  t  '•  N     1 

f-.-t      1 
r  t  ■■  '■  r  n 
e  n  t  a  . 
r  n  1  .1  ,      a 
n    Hawa I 

var  i  at 
nd    the 
or    a  |>  p  r 
no        ■     '■ 

th.'    11 

as  h  1  ij 
b  1  e  con 
uo  us  ex 
oncen  t  r 
prox 1 aa 
1  ly.  th 
he  a  1  t  i 
1  so     s  i  g 


,"  o  II  .' 

.  •'  '      '' 
h  a  /  a  r 

,i     ,,  f 

r,  t  1  n  u 
;.  T 
in  d  u 
in  a  ', 
and 
nit.. 


1  r  • 
.)     f 


r  a  t 

!   1  t 


d      t  . 


rait      t 


•■  r 

1  n 


1  i.j 


no  M  t  h 


1  r 
1  .J" 


1  '.  r 
ud. 


•t  a 

1 


a  . 
t  •■  -. 


t  s     r  a 

a  n  d     f 

I   omli 

p  .  rt  1 


t  (I  1 

M.J. 

r  or 
1  n  ( 
n  n  ■ 
1  N. 
!   1  \ 


en  t 
at  >■ 
V  .1 
ion 
0. 
rat 
re 
n    w 

nee 
.  h 
can 


n.'  t 

t  i  on 

■-     t 


PI- r 
n      f  .1 

s      !!.■ 

exc 
f  th 
rati 

met 
,A 


■d 
of 


t  I;  . 
t  h  . 


1  '.I 

a 

1  n 

1  >■ 
'J' 


w  h  .'  t  h  .'  r 
I  li  >  f  I  a  y  e  .s 

t  u  t  H     a     p  o  t  !■ 

p  >'  r  s  (1  n  n  e  1  . 

flight-     wi-  r 

t  a  k  .■  (I  f  f     to 

r  r  n  m     'I      to 

t  (1 

t  h  »'  >     ('  o  V  .■ 

of      t  h  .. 
"i  o  r  k     t  (I 
f  i  1  ..J  h  t  s 

.1.'    f ;  1  >jh t-t 

t  h  T  h  '■  >;  u  r  a 
o  /  n  n  ••  df  t  ■■  I 
total  f  1  1  .J  h 
t  h  .■  r  'TH  1  n  1 
r  1  >■  d  from  v. 
.1  X  1  f!  u  r 
h  t -h  o  u  r 

. ■      ppn, 
t  ^  ■•     a  ;  r  r  r  a 
f  ;  !  J  h !      time 

d    .;  1  r.T  t  ;  > 

id!     1  u  n  d  1  t 1 


t  - 
t 

n.j 


.1  r.  > 
f  t 


•  j-2-)h    45o  Div.       1 

■I  ST  A   GEO    OTS    price    I"  .  *  ^ 

—  ch    Aircraft    Corp.,     Wi.hita,     Kan':. 

-uTOTVPE    DEVELOPMtM    MODKI,        -■        AIH     KKKIKI.IM; 

-:unE. 

.-terira    rept.     no.     31.     1-31    Dec    62, 
■>   C.     V.     Lassraann.       8    Jan    63,    4p.  Kn  j  i  n  p.- r  i  n  j 

r-pi.     no.     ..5'^'->) 
-ontract    SOw    tj0-0060-c) 

I'nc  1  a  ■>  V  1  f  1  ••  d     r  ■■  p.   r  t 

DESCRIPTORS:       'Jet     fi.jhtors,     N  i  v  .i  ;      .inraft, 
Refueling     in     fli.jht,     Uesi.jn.     K  .•  m  a  r  i  t.     p  r  o  .j  r  a  m 
administration,     Airplam-     p  r  o  t  u  hi- r  a  n  .  .  -  . 


-.  t  r  .1  r  t  .J  r  a  ;  1  \ 
r    .■'.     a  i  r  p  .  a  n  (' 
V  '■  ;  (.  p  e  . 
•  o  r  r  .■  c  t  ion 
'  ■- .'     <■  h  a  n  .J  .'  V 
I'     t  h  >■     ..>  (•  c  0  n  d 


•'.    "as    determined    that     t  li  -      st     r.      i 
iad   dynamically    compatible    with     th. 

tkroughout  the  sperified  air-p.'»-d  . 
il'sign  changes  wr.'  .  - 1  a  h  i  i  -  n  ■•  ()  foi 
'f  the  recent  store  mal  fun*  tion:  t' 
«re  presently  bein.j  in.  .r|i  rat''  !  i' 
prototype     a  r  t  i  .    :  •■  .  A  u  t  n  i.  r 


*>2'54-526  Oiv.       1 

:!STH'DGH)    OTS    price    $^.60 


' '  I  ;  "^     I  •  I'  h  .     1)  1  V  .  ,     Air     I  li  r  r  .■    S  >  s  t  I'n  s    I   ornBia  nd  , 
''     j''-i'.itl.'r~..n      Air     fi'.-..-     Ha..-,      nhio. 

''     .■:l      iLLi.i  I  t-;i     \''  1  1    ;  I -^ 

■    Nov    62.     4'p         in      ;.      i.'us.  Trans,      no.      KTU- 

.  •-6 2-1  546    f  r  "in     I'r  1  r  od  .H  ,      n     .         .     p  p        '  -     ''  .      '  -lOt  . 

In'li'^slflPd  report 


DFSf RIPTORS:   •Space  flight,  •USSR. 


r  on  t 
A  n  e 


Tr 
Wp 

h.- 

Th,- 
(  a  1  Ti 
1  1  f.' 
N.-\  t 


en  t  s  : 

w  phase  in  studying  cosmic  space 

ours  in  cosmos 

mphs  of  reason  and  labor 

ived  and  worked  in  the  cosmos 

ee  new  horizons 

secrets  of  the  universe  are  being  revea'ed 

'  V  and  confidently 

beyond  the  earth 

flight  to  the  moon  and  m.irs 


AI)-."  J^  ""'M 

I  ]  isTA/  Gtr ; 


Div  .   1 
OTS  price  $: 


,60 


Uavid  Taylor  Model  Basin,  Washington,  U.  C. 
HuVtKING  AND  hi  1 SD-TINNEI.  INVESTIGATIONS  OF  THL 
DAVID  TAVLOH  MODEL  BASIN  i-FO'T  DIAMETEH 
FOWEKKD  ANM'LAK  JET  MODEL  ^z . , 

by  Arthur  E.  Johnson.   Oct  '.:Z  ,     l^p.  incl.  illus. 
■  refs.    .Kept.  no.  It"^;  Aero  rept.  no.  '.Z^^, 

Inclassified  report 

DESIHIPTdRS:    •Flying  platforms,  Model  tests, 
Wind  tunnel  models,  Effecti\eness,  Design, 
Jets,  Exhaust  nozzles.  Ground  effect. 

H'i\ering  characteristics  are  presented  for  a 
•-fnt -diameter  annular  jet  GEM  having  secondary 
stabilizing  jets.   Hovering  efficiency  ap- 
proaching that  predicted  for  highly  developed 
GEM'S  was  attained  by  careful  design  of  internal 
flow  passages.   Brief  wind-tunnel  results, 
showing  the  general  effects  of  speed,  are  also 
presented.     Author. 
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DESCK  I  PTOliS:   •Hydraulic  systems,  "Metal  seals. 
Space  environmental  conditions.  Seals,  Relia- 
bility, Packaging,  Military  requirements. 
Specifications,  Diaphragms  mechanics  , 
Couplings,  Flexible  couplings.  Aircraft  eiiuip- 
ment,  Hydraulic  fluids.  Storage,  Encapsulation, 
Des  1  y  n . 

Hermetically  sealing  an  entire  hydraulic  power 
system,  including  a  Type  III  ,-t5  to  l,^Z    V ,     sys- 
tem, for  aerospace  applications  is  found  feasible 
by  using  presently  available  techniques.   Metal- 
lic seals  should  be  used  in  all  component  designs 
and  metallic  bellows  can  be  used  to  seal  the 
(loints  where  input  and  output  power  is  trans- 
mitted across  the  system  boundary.   The  selection 
of  seals,  design  of  bellows,  and  the  techniques 
uf  joining  hermetically  sealed  hydraulic  compo- 
nents and/ or  packages  together  to  form  a  totally 
hermetically  sealed  hydraulic  system  are  re- 
viewed.  Some  novel  system  concepts  suitable  for 
hermetic  sealing  are  also  included.    Author, 
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■—  ■  .•  w  .1  s  m  a  <!  <■  of  the  F  -'  1  -  .  N  aircraft  which  has 
'■'•"'■.•  approac  h  alr^pe.■d  characteristics  and 
■'ajt  »-<-..-ntriiil\  which  re.juires  a  change  in 
■'*»lur  trim  with  a  change  in  thrust  to  maintain 


the  sane  angle  of  attack.   Aircraft  with  the 
above-nent ioned  characteristics  require  precise 
throttle  control  to  hold  the  proper  airspeed  dur- 
ing the  landing  phase.  Manual  throttle  control  by 
the  pilot  may  be  adequate  for  manual  carrier 
landings  and,  for  some  aircraft,  adequate  for 
automatic  landings  (AN  SPN-IC),  but  generally 
represents  a  component  of  the  closed  loop  system 
that  is  unpredictable  with  respect  to  dynamic  re- 
sponse, gain,  and  accuracy  characteristics.  An 
automatic  throttle  controller  is  used  to  relieve 
the  pilot  of  the  exacting  task  of  throttle  mani- 
pulation.  For  automatic  landings,  dispersion  at 
touchdown  can  be  kept  at  a  minimum  by  predictable 
performance  characteristics  of  an  automatic  throt- 
tle.  To  simplify  separation  of  control  authority, 
for  this  report,  the  throttle  is  used  to  reduce 
airspeed  errors  and  the  stick  is  used  to  maintain 
flight  path.   A  total  of  28  carrier  approaches  was 
made  to  compare  the  two  automatic  throttles.  Dur- 
ing the  tests,  wind  over  the  deck  varied  from  33 
to  :8    kt.  Surface  wind  varied  from  J^    to  18  kt  with 
gusts  to  23  kt.  The  effect  of  the  throttle  systems 
on  airspeed  performance  was  determined.  (Author) 
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An  analysis  it  made  of  extensive 
other  observations  of  thunderstor 
occurred  over  southern  England  on 
These  typical  heat  storms  are  sho 
strongly  influenced  by  the  large- 
situation  and  by  topographical  ef 
the  instability  was  large  the  ind 
storms  were  short-lived,  did  not 
sustained  draughts,  and  inefficie 
potential  into  kinetic  energy.  T 
produced  was  only  saiall  »nd  spora 
all  these  properties  the  behavior 
contrast  to  that  of  the  severe  Wo 
storm.  The  difference  is  attribu 
ab«ence  of  wind  shear  on  the  pres 
in  support  of  the  new  model  previ 
for  severe  local  storms.    (Author 
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Unclassified  report 

DESCRIPTORS:   •Clouds.  •Meteorological  data. 
Translations,  Colors. 

Nacreous  clouds  are  one  of  the  aost  rarely  oc- 
curring foras  of  clouds;  during  the  entire 
history  of  the  physics  of  the  atnosphere  they 
have  probably  been  observed  no  sore  than  a 
hundred  tines.   Notwithstanding,  nacreous  clouds 
are  of  extrene  interest  for  the  study  of  the 
stratosphere.  They  give  an  idea  of  ■•■   «i!'r- 
vapor  content  and  condensation  phen  ■i-"s,   ml 
also  of  the  velocity  and  fora  of  motion  of  the 
air  at  altitudes  of  21  to  1C  km.   Nacreous  rl.uds 
are  very  thin  and  transparent;  they  are  olis-rved 
by  day  as  laell  as  at  dusk  at  an  altitude  of 
to  30  ka.  i.e.,  auch  higher  than  the  usual  clouds 
of  the  troposphere.   It  right  iridescences  of 
color  are  visible  in  nacreous  clouds,  and  it 
is  froa  these  iridescences  that  the  cl"iJs  de- 
rived their  nane.   As  to  fora.  they  ar'-  ,  i  t!  i  ;  i  r 
to  lens-shaped  clouds  ^Altocuaulus  lent:   ..iriv 
and  they  show  clear  traces  of  a  wavelik   %trj  - 
ture.   In  shape  and  color  they  differ  substin- 
tially  froa  noctilucent  clouds,  which  ar>-   !- 
served  at  heights  of  aore  than  7:  krr.   '«.,;'iir 
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GLACIERS.  II. 
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DESCRIPTORS:   'Snow.  "Glacier,  Matheaatira; 
logic.  Model  tests.  Loading,  Antarctic  regie  ns. 
Stresses.  Viscosity,  Density,  Arctic  reg,.n.s 


The  theory  of  snow  den s i f i c a  I i on  is  furlhi 
developed  on  the  basis  of  an  exponential 
tion  between  viscosity  and  density.   A   .i 
lation  between  load-stress  and  strain  rdi< 
not  valid  for  high  stresses,  and  is  repiai 
hyperbolic  sine  function.   An  eapirical  fi 
IS  given  for  the  t.-, -ri-ure  cycle  correc 
Two  equations  are  iie:.,t  for  raiculating 
density  curves  w  1 1  r:    t  .  ,  ■,  .  r  -,  .  ,i  r:  :  h  sin, 
one  for  use  with  deo«  id.iu.rtturs.   in  sir 
are  given  for  deterninatiun  oi  tun ct  ion  (. 
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'jinal     contains     color     plates;     all    ASTIA     rppro- 
"'^ons    w;i;     be     in     hlark     and    whil-e.        Original 
"    t-    »,.Hn     1  n    A.-sTIA    Hq.  1 

-t^  KiPTuKs:  •stratosphere,  •Meteorological 
"arts,  *liaroraetric  pressure.  Northern  hemi- 
iph're,     Arctic     regions.     Diurnal     variations. 


■:s:h  ti. 


Div.        :.     20 
rs    price    $-.t)0 


■■••"d  Sucl.-ar  Corp..  While  Plains.  N.   V. 
^tbCNIPriON  OK  A',  IHM--   -.  MONTt  CARLO  PROGRAM 
»  THE  SULITIUN  OK  THE  TIME  DEPENDENT  NEUTRON 


AND  GAMMA  TRANSPORT  PROBLEMS  IN  AN  ATMOSPHERE 
WITH  DENSITY  DEPENDENT  ON  HEIGHT, 
by  C.  Marotta  and  W.  Guber.  Aug  62,  40 p.  incl. 
illus.  tables  (Rept.  no.  UNC-5031) 
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Unclassified  report 

DESCRIPTORS:   •Pr ogrannl ng ,  •Atmosphere. 
•Neutron  capture  gamna  rays,  Time.  Neutron 
flux  density,  Neutron  detectors,  Neutron 
counters,  Gamnia  rays,  Neutron  cross  sections, 
Geometry,  Functions,  Oxygen  compounds. 
Nitrogen  compounds.  Sampling,  Numerical 
methods  and  procedures.  Transport  properties. 
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PRELIMINARY  DAILY  NORTHERN  HEMISPHERE  33-MILLI- 

RAK  SYNOPTIC  WEATHER  MAPS  OF  THE  YEAH  ^^t2. 

PART  III.  J'.ILY-SEPTEMBEfl. 

Quarterly  technical  status  rept.  no.  3, 

by  Barbara  Kriester.  Karin  Labilzke-Behr  and 

Richard  Scherhag.   1962,  1v.  incl.  illus. 

.Contract  DA  ^l -5^1 -EUC-.'^UP  ,^ 

Unclassified  report 

uriginil  contains  color  plates;  all  ASTIA  repro- 
ductions will  he  in  black  and  while.   Original 
may  b'  seen  in  ASTIA  Hq. 

DESr  KIPTllHS:   •Meteorological  charts. 
Stratosphere,  Barometric  pressure,  Wind, 
Temperature,  Diurnal  variations,  Periodic 
variations,  Northern  hemisphere. 
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Pneuaodynamics  Corp..  Bethesda.  Md . 
PRELIMINARY  DEVELOPMENT  AND  TEST  OF  A  CABLE- 
TOWED  OCEANOGRAPHIC  INSTRUMENTATION  SYSTEM, 
by  S.  M.  Gay.  Jr.   Dec  62.  1v.  incl.  illus. 
7  refs.  (Technical  rept.  no.  6634-4) 
(Contract  Nonr-320100) 

Unclassified  report 

DESCRIPTORS:   •Towing  cables.  •Towed  bodies, 
•Oceanography.  "Hydrofoils,  •Hydrodynamics. 
Stresses,  Design.  Instrumentation,  Drag, 
Tes  t  aet hods . 

The  components  of  a  cable-towed  oceanograph i c 
i ns t ruaen la t ion  systea  have  been  developed  and 
tested  to  deaonstrated  h ydromechan ica 1  feasi- 
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Unclassified  report 

DESCRIPTORS:   •Satellite  vehicles,  'Aerial  pho- 
tographs, Clouds,  Cumulus  clouds,  Identifica- 
tion, Spectrograph! c  analysis,  Meteorological 
data.  Reliability,  Nuaerlcal  analysis.  Bright- 
ness, Meteorology,  Photo  i n t erpre t abi 1 i t y . 

An  attempt  has  been  made  to  draw  quantitative 
conclusions  from  Tiros-I  cloud  pictures.   Pho- 
tometry made  possible  the  construction  of  i s 0- 
pleths  of  brightness,  and  the  computation  of 
spectra  of  brightness  variance.   The  spectra  led 
to  objective  definitions  of  structure  parameters, 
on  the  basis  of  which  clouds  can  be  classified 
into  structured  and  n ons t ruct ured  types.   So  far, 
the  objective  classification  system  does  not 
agree  entirely  with  subjective  classification. 
Furthermore,  sampling  variations  appear  trouble- 
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loaf.   Structured  cloudf  art-  di-finltely  of  t  h*- 
cuaulus  type.   Non$tructurfd  cloudj  do  not  pcmii 
a  cl''ar-ru'  identification  frow  Tirox-I  pictures 
alone.    Author 
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DESCHIHTOKi:    •Ionosphere.   'Kadia  <iave,. 
•Soli--   Hadlo  ,   •KaJii)  .ijnals,   t.:ho  rinjiij 
High  frequency,  Van  Allen  radiation  !je;t, 
Australia.  Aziauth,  M a p p  i  n j ,  Terrestrial 
■  agneti»«,  Propagation,  'icattenng.  ITaje 
t  r  a  n  5  m  »  s  1  o  n  ,  l^e  i  I  e  c  t  i  >  n  . 


loniiation  irregularities  in 
e.ongated  along  the  d l r e c I  i  o 
field.  Here  postulflted  by  se 
Peterson  e ;  a  1  .  '  •  ,  t  >  *•' 
phenoBem  observed  when  trie 
inated  ■  i  t  h  radio  waves  froia 
a  rotating  directive  aeri*.. 
that  reflections  tend  to  or-- 
of  the  nave  intersects  the 
regularities,  and  hence  <lso 
the  je  magnetic  field,  at  no 
incidence.     Author 


n  of 
vera 

'  )  u  n 

lino 

a  t 

u  r  « 
0  n  J 

t  he 
m  J  . 


\  »  n 

t  he 

MO 

t  fo 

s  ph  e 

r  a  n  s 

■  4  s 

hen 

4  X  I  s 

di  r 
o  r 


.1  sp 

J' 
rke 

r  > 

re 
■  1  I 

s  u 

t  he 

of' 

er  t 

n  e  a 


here. 

J  aa  J  n 

r  >  . 

.  a  t  t  e 

IS  1  . 

t  e  r  , 

g  g  e  s  t 

r  «  y 

t  n  *. 

ion  o 

r  -  n  o  r 


e  t  1 
■■  ■  J  • 

ring 
1  J  m- 
j  s  I  n  J 

ed 

path 
I  r- 


T  IbTP,  JW 


[)  Iv  .    r 
'ITS  price  |.  .  60 


r,eo*clence.   Inc.,  Lexington   ll^ss 
OtfcP  ,<t.:5:sTIVITY  INVtSTMAi:  v  is 
by  T.  Cant  we  II  and  t.  N.  Dulan-v 
llluj.  ■,     refj.     Scientific  rept. 
Contract  AF  1  -i  62P)  .\<-  '  .  Proj 
AKCNL  '. .-  J'^  ')  inr-  :  <  ,  s  1  f 
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Surfaces.  Minerals.  Klectrimagnet 
Nebraslia,  Analysis. 
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Quring  November  •  "  .'  d  series   if  ■!  e  ►- p  r  -  s  i  ^  t  i  v  i  t  * 
•  easuremenls  were  made  near  Ajbjrn,  S-liri^na  for 
future  deep  strata  communication  studies  plann-'d 
In  the  vicinity  of  the  traverse.    Tie  prgran 
■as  planned  to  alloa  interpretation  down  to 
kilometer.    It  was  thought  that  tie  ^  u  r  f  a '■  e  live- 
had  a  resistivity  of  1    ohB- 
around  "^  feet  thlcit.   The 

Pre-C  aiib  r  ian  In  age  a  »d  the 

tecond  layer  was  to  be  determined    hieii  ..  ... 
ure«ent«  were  ■•de  using  d  l  po  1 --d  l  p o  1  e  g-ometrv 
■  Ith  dlpole  lengths  froai  '    feet  up  to  .'  miles 
Dlpole  separitloni  up  to  i.^  miles  were  used  wit- 
a  current  Into  the  ground  of       amps.   The  datt 
fit  Tulte  well  on  ■  two-layer  model  curve,  with 
a  thickness  of  the  upper  layer  of  ■     fe-.  t  and  a 
resistivity  contrast  of  1  :V   Trie  upper  layer 
has  a  resistivity  of  1 '^-.'  .  ohm-meters,  making  ti' 
average  resistivity  of  the  hidden  hasenent  '■  - 
2:'  ohm- meters.   Consideration  of  the  unown 
geology  places  an  upper  limit  of  ■*    to  '    J 
ohn-melers  on  the  hidden  layer  resistivity  that 
might  cauie  deviations  from  the  assumed  mode]. 
The  Pre-Cmbrian  basement  is  not  suitable  fir 
deep  strata  c  oaiaiu  n  1  c  a  t  i  o  n  for  the  upper  {kilo- 
meter, and  there  is  no  evidence  for  an  increase 
in  (-esistivity  below  tlis  pjint.    ,\jtnor. 
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Temperature,     Climi'ic     fjc'nrs. 

The    evolution    of    developing    cloud    bands     ,i-iora- 
panying    a    slowly    moving    cold    fron'     ovr     the 
central    United    Stites    w.is     studie.i    using    TIROS    I 
photogr.ipn'-      i^     we;;     as     conveniional     analysis 

■   ,  ^  K  ..  ,  ^  J,;     t.  a  r   :  s      i  p  pe  a  re  d     To     f  n  rm     in     I  he 

r.j-,  ■     ..  ...r,T-..     r.-ji.n      .f     the     axis     of    maximum    wind 
be'w..-n     the  -mb     and     t,       -mb     levels     and    move 

^  t  <.  ■  ~  s     .1  •  ^  ■■  \  s  •  m  .i  r  \  .         In     'h--     vicinity     of     and     just 
ir'"      if     'h'-      ix;s       >f     •"ixiTum    wind     w.is     a     zone     of 

V  ••  r  V     'Irs,     c  ;  0  u  i1  1  '•  s  s      i  .  r  .        Visual     evidence     is 

■  "  J  s      1  V    I  .  1  I  tl  .  ■■     '  ■'     f  u  r  '  h  e  r     s  J  p  p  o  r  t      s  e  v  e  r  .i  1     jet 
s-r-iii    mod  .'Is    which     suggest     high     clouds     in     the 

V  I  c  1  "  1  •  V     of     r  h  -'      r  1  J  h  •      e  n  '  r  J  n  c  e     region     and     cloud- 
less    skies     in     the     ;  eft     .'n'rince     r>-gion     nf    the 
nig-     ..'ve.        ,■'      s^r-'am.        A    description     and 
••xplini'iin       if     som.'      .ow     c;oud     phenomena     occurring 
during     the     period     -ire     -ilso     included.        Local 
eff.-r-s     priipalily     cius--d     th-     pictured     clouds     to 

c  0  n  '-  ••  1  •  r  I  :  ■•     -i  1  u  n  g     I  h  •■     Coast      line.        Over     land,     the 
clouds      formed     into     cloud     siri---ts     which     were 
oriented     p.irallel      to     t  h  >■     wind     n  •■  a  r     the     cloud 
base.  Author 
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'-  ''o»    r^  ,     5p  .     ref  s  . 

I'nclassified     report 

DESCRIPTORS:       •Bibliography.     •Air,     •Atmosphere, 
Siapling,    Aerosols,    Test    methods,     Particlei, 
^""X  ami  n  at  i  on  . 
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AD-2^^  WS      Div.   4 
^TISTM'SJR)  OTS  price  $1.60 

Olin  Mathieson  Chemical  Corp.,  New  Haven,  Conn. 
A  NEW  SERIES  OF  ORGANOBOR ANES .   I.   THE  CHLORI- 
NATION  OF  n . 12-DICARBADODECABORANE, 
by  Hanijuergen  Schroeder,  Theodore  L.  Heying, 
and  Joseph  R.  Reiner.   2  Jan  63;Cj4p 

'_  r  e  f  s  . 

Technical  rept.  no.  12) 
.Contract  Nonr-3;-9500 ,  Proj.  NR  356-^31) 

Unclassified  report 

DESCRIPTORS:   *Organobo rane s ,  •Dec abo rane s , 
•Molecular  structure.  Infrared  spectroscopy, 
Ammoniuni  radicals,  Phosphonium  radicals, 
Synthesis,  Chlorides.  Nuclear  magnetic 
resonance. 

A  detailed  investigation  of  the  chlorination  of 
a  new  series  of  organobo r ane s  derived  from 
decabor ane-1  ii  resulted  in  the  stepwise  formation 
of  a  number  of  ch lo roc arborane s  containing  from 
two  to  eleven  chlorine  atoms  per  molecule. 
Some  of  their  chemical  characteristics  are 
described;  a  detailed  B11  NUR  treatment  of  the 
parent  carborane  vIi1CH1CC2H2).  B1CCrCC2H2  and 
Bi:ci'CC2HCl  as  related  to  structural  considera- 
tions is  presented.   (Author) 
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,TISTE/OHDi  OTS  price  $3  .  6C 

Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif. 

NEW  CATHODE-ANODE  COUPLES  USING  NONAQUEOUS 

ELECTROLYTE. 

Quarterly  technical  progress  rept.  no.  1, 

by  H.  F.  Bauman,  J.  E.  Chilton  and  G.  M.  Cook. 

15  Dec  62,  30p.  incl.  lllus.  tables. 

.Contract  AF  33(616)795'') 

Unclassified  report 

DESCRIPTORS:   "Storage  batteries.  Cathodes 

Electrolytic  cell).  Silver  cotipounds. 
Oxides,  Chlorides,  Silver,  Silver  plating, 
Nickel,  LithiuB,  Electrodes,  Electric  cur- 
rents, Effectiveness,  El ec ir odepos i t i on , 
Electrolytes,  Solutions,  Satellite  vehicles, 
Rel iabil  Ity . 
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InT^stlgitlon  con- 


(TIST«/  SJR) 


Dlv.       ^.     25 
UTS    price    |6.60 


Ulan    L'.  ,     Sil  t    Lake    C  Ity  . 

KINETICS    OF    THE    STEAM-CARBON     KtACTION        SECTION 

I).        A    KINETIC    THEOKY     KoH    THE    wXIDATInN    u^ 

GHAPHITE    (SECTION     II     . 

by    Je«ie    S.     Blnford,     Jr.     and    Oorge    U.     BIyn.i<lfr. 

Aug    55.     b4p.     lacl.     lllui.     lablei.     ^"     rets. 

Teclinlcal    sole    bo.     12, 

CoBlracl    AF    )}  .  i  }n.  2:  ^:) - 

I'nclasilfleJ  repjrt 

OESCRIPTOHSt   •Reaction  It  i  n  e  I  l  c  i  ,  •Lou  prfi- 
lure  research,  Graphite,  Sleaa,  Chealci!  r-- 
acllonf.  Oxidation,  Hydrogen,  Carbon  coapjunM 
■  onoxldei.  High  teaperatur--  research. 


A  deicrlptloa  ii  gl»en  of  a  Bore  jatlifactor 
type  apparatus  for  the  study  of  high  leapera 
^150 J  C,  low  pressure   1  to  '"   Blcrons 
heterogeneous  processes  la  which  one  or  Borc 
products  Is  a  gas.   The  watt-r-gai  reaction  h 
beea  studied  la  the  ^::  C  to  i',.  C  teaperat 
raage.   This  li  the  first  kinetic  study  of  t 
reactloa  at  high  teaperalures  in  uhlch  the 
oxidizing  gases  have  been  carefully  prcheatf 
the  reaction  teaperature.   A  lero-order  rfar 
■1th  an  activation  energy  of  ^-.'  kcal/aolr 
found  in  the  90C  C  to  11?   C  range,  changing 
to  a  first  order  process  by  1*    C  mith    a    co 
siderably  lower  value  for  the  activation  rne 
Several  possible  aechanisas  are  discussed,  1 
eluding  a  surface  rearrangeaent  of  adsorptio 
sites  and  p  re-d  1  s  s  oc  1  a  t  1  on  of  wati'r  vapir. 
considerable  aaount  of  data  on  the  carbon-ix 
reaction  has  been  collected  froa  th>-  literal 
evaluated,  and  expressed  in  such  a  nannt-r  th 
eoaparlson  can  be  oade.   A  theory  is  prop  ii- 
■  hlch  applies  to  the  coaplete  leaperatLire  ra 
in  which  data  has  been  obtained,  '^ "       ('    to  20 
In  particular,  the  unusual  aaxiaua  in  ine 
Arrhenlus  plot  Is  explained  on  a  theor^-tlcal 
basis  although  the  aodel  proposed  Is  not  rea 
adapted  to  the  known  structural  featur-"!  )f 
graphite.   .Author' 
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Thlokol  Chealcal  Corp.,  irenton,  N.  J. 
PREPARATION  OF  lUD  lOPROTECT  I  V  E  AGENTS. 
Final  technical  rept.,  1  Sep  ^'^-''^    Aug   ', 
by  L.  Cltarel  and  N.  A.  Rosenthal.   3'  Aug 
28p.  incl.  lUui.  tables. 
(Contract  DA  4'?-W3-ad -2  :5  3  i 

Unclassified  r^-pori 

DESCRIPTORS:   'Radioprotective  drugs. 
*Polyaeri,  Aainet,  Thiols,  Effectiveness. 
Toxicity,  Th 1 osul f at  el ,  Pol ir ogr aph  i  c 
anal yi It,  Syntheali. 


coapounds  evaluated.   Their  toxicity  level  was 
ulually  lower  than  the  corresponding  aercapcans 
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KAPK)     llt.TH-Ui     T        K;>T:«An      THt.     MIKI'lA.;    WKICHT 
[)  :SJ^  \\V  TI"Nb        y      i"   !  \  HEKh, 

hina:      r'pt.,      S'p     ''-S'p     ■■      '^n     Th'     (h'iBlstrv     and 
Ph»5irs      if     Mat'riali, 

bv     •^icharil     li        '■.  rlsk'v      and     Slj-^J'n     ^'k.         U'r     62, 
^.p.      inr:        i:;j^        tat'.',  r'fs. 

(Contract     A^  '  ••        ..        .     (' r  <■  J  .     7360) 

ASI)    T[)'(    •.-'^■■'*/  Vnrlsssifi'd     r'port 

LitMHIPT'W^:         •PilviBTs.      "Nylon,      ^ral-tlon8lion, 
Precipitation,      Titration,     T'sts.      P-lyra'r     solu- 
tions,     Spertrophtojipt'rs,      M'll'rjirir     wight. 
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Rt^.tAKrH     IS     Kl.iUKlNt     CHEIIISTHY 

Progress     r'pl  •■      b'p-''      Uer     •.\ 

>,  y     H        H        Rog'Ts,      J        H        Johnson,      and     S        t.  v  a  n  s  . 

f)     Jan     •■,        -'p        inr:        il.us        tatil's,  refs. 

;  R  e  p  t         no        K  - 

>  C  0  n  t  r  a  '■  t     N  'i  n  r  -  '  ■•'  '  ^j  _■  / 

C  n  r  :  a  s  s  1  f  1  •■  1     r  '  p  o  r  t 

JhS'  R  1  PTOR^  :        •  K  1  •■  i   !  r  o  r  h '■  i  s  t  r  y  ,      'Kluorid's. 
•  S  1  t  r  0  g  '  n     r  o  m  p  o  j  n  1  s  ,      •  t  1  '  r  t  r  o  1  v  1   i  r     r  '  !  1  s  . 
t  It  trod' 5.      Anod.-s        Ll'rtrolytir     r '  1  1      ,     Corro- 
sion.    AoBonia.     Utyfluoril's,     SodiuB    coapounds, 
Nitrid'S,     Uxyrhiorid's,     Cathod's        tlertrolytic 
cell).      Nickel,     Synthesis.     My.lrog'n     compounds. 
Oxides.     Polarization 


t  h  '     '  ;  '  r  t  r  o  ;  ¥  s  1  s     of     t  h  '     H  h  -  N .  0  ..  . 
S.U..-NU,      HK-S     U     and     th'     HK-KNO     systeBS 
-lat'd  It      is     ronclud'd     that     th'     pres- 

iO     in    Bosl     syst'Bs.     eithT     as     an     initial 
oiBponent     or     as     an     'I'clro  lysis     product,      causes 
saae     electrolysis     products     to     fora.        New    data 
on    electrolyses     in     the    HF-N.O.     HF-KNO,     and 

systeas     are     presented  It     is     suggested 

that     the     probable     solubility     of     resulting    F-N-O 
coapounds     in    HF     is     accoapanied     by     further    elec- 
trolytic    oxidation,     thereby     preventing     their 
synthesis     by    electrolysis     in    HF  A    new    procedure 

for     the     electrolytic     drying    of    HK,     based    on 
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current    reversal,     has    been    developed    and    is 
described.       The    process    of    nickel    dissolution    at 
the    anode    during    electrolysis     is    discussed,     and 
I    hypothesis    explaining    observed    phenoaena    is 
present  ed .        v  Aut  ho  r ; 
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Hattelle    Memorial     Inst.,    Columbus,     Ohio. 
OtULUPIlKNT    OK    ANALYTICAL    TECHNIQl'tS    FOR    THE 
DETIRKINATION    OF     MINL'Tt    QUANTITIES    OF    SELECTED 
ELimNTS     IN     HERYLLllM 

Interia    rept,     no.      ^,     t     Oct-t    Dec     bl:, 
t.    a       M       Henry.      II     Jan     i-^,     bp.     incl.     table. 
'ontract     NOw    tZ-.  tZ  *-c  • 

Unclassified    report 

DfcSiRlPTORS:        •Chemical     analysis,     •Beryllium, 
Spectrographic     analysis.     Carbon,     Chemical     im- 
purities.    Oxygen,     Hadiochemistry,     llectro- 
cheaistry.     Microanalysis,     Quantitative    analy- 
sis.    Resistance, 

ixperimental     work     on     beryllium    directed     primarily 
tonard    nethod    development     and    evaluation     in    the 
fullowing     analytical     areas     is    described:        emis- 
sion   and    BBSS     s pec t r o g r a p hy ,     carbon    analysis, 
ictivation    analysis    for    oxygen    determination    and 
rtiutivity    measurements.        ^Author; 
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Atlantic  R's'arch  Corp.,  Alexandria,  Va. 
lAZAKDS  OF  I  igilD  HYDROGEN  IN  RESEARCH  AND 
l/tVfcl.oPMEST  FACILITIES.  i 

Mnai  rept.,  ■  MiY-'  Nov  f^i, 

Sy  (iuenther  von  Elbe  and  Howard  T.  Scott,  Jr. 
jfc  •.,  "~p.  incl.  Jllus.  tables,  .;"  refs. 
ontract  AF  *3(657)P'^:,  Proj.  ?^■^] 
ASO  TDR  '.-•^2''')        Unclassified  report 

OESCRIPTOKS:   •Hydrogen,  •Liquid  rocket  propel- 

ants,  •Hazards,  Physical  properties,  Chealcal 
,.ripprti's,  Combustion,  Detonation,  Chealcal 
'actions,  Oxygen,  Fluorine,  Chlorine,  Storage, 
lontainers.  Pressure,  Safety,  Cryogenics, 
llju'fled  gises. 
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■oreign  T'ch.  Div.,  Air  Force  Systems  Coamand, 

•right-Patterson  Air  Force  Hase,  Ohio. 

W8IDES  OF  TRANSITION  METALS  AND  THEIR  ELECTRON- 


EMISSION  PROPERTIES, 

by  G.  A.  Kudlntseva,  B.  M.  Tsarev  and  V.  A. 
Epel'baua.   3  Dec  62,  lip.  incl.  tables,  10  refs. 
(Trans,  no.  FTD-TT-62-1 506  froa  Konferentsii  Pc 
Khiaii  Bora  i  Yego  Soyedineniy,  Moscow, 
Goskhiaizdat ,  pp.  106-111.  1958) 

Unclassified  report 

DESCRIPTORS:   "Borides,  *Metals,  'Electrons, 
•Thermionic  eaission,  'Secondary  eaission. 
Zirconium  coapounds,  Chroaiua  coapounds. 
Titanium  coapounds.  Vanadium  coapounds. 
Manganese  coapounds,  Synthesis,  Stability, 
USSR,  Transition  elements. 

The  developed  aethod  of  obtaining  diborides  of 
Ti,  Zr,  V,  Cr,  Mn  and  other  transition  aetals 
upon  the  combined  reduction  by  carbon  of  aixturet 
of  oxides  of  the  corresponding  aetal  and  boron 
permits  'he  production  of  borides  in  large  quan- 
tities :-na  abundant  raw  material.   In  a  series 
of  diborides  of  Ti ,  V,  Cr,  and  Mn  of  saall 
emissions,  comparable  with  emissions  of  cerium 
hexaboride,  chroaiua  diboride  is  possessed, 
which  can  be  used  as  material  of  t herao-cat hodes , 
The  diborides  possess  a  coefficient  of  secondary 
eaission  lower  than  one  and,  consequently,  can 
be  used  as  antidynatron  coatings.   (Author) 
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Cornell  U.  Graduate  School  of  Aeronautical 

Engineering,  Ithaca,  N.  Y. 

THE  REACTION  RATE  OF  HYDROGEN  AND  DEUTERIUM  AS 

MEASURED  IN  A  CHEMICAL  QUENCH  TUBE, 

by  Brian  C.  Swanson.   1962,  23p.  incl.  illus. 

table,  b  refs.  (AEC  rept.  no.  NP-12163) 

(Contract  Nonr-i;C125/ 

Unclassified  report 

DESCRIPTORS:   •Reaction  kinetics,  "DeuteriuB, 
•Hydrogen,  •Exchange  reactions.  Stable  iso- 
topes. Shock  tubes.  Chemical  equilibrium.  High 
teaperature  research. 

A  chealcal  quench  tube  was  built  and  instrumented 
in  such  a  way  that  the  reaction  rate  of  hydrogen 
and  deuteriua  could  be  aeasured.   The  aain  inno- 
vation was  the  use  of  a  solenoid  actuated  valve 
10  isolate  the  reacting  gas  and  prevent  it  from 
aixing  with  the  driver  gas.   The  reaction  rate 
was  found  for  teaperatures  between  1 5C0  and 
1S5C  K.   It  was  shown  that  the  data  could  be 
fitted  to  a  line  giving  a  heat  of  reaction  of 
b:  kcal/aole  which  is  the  generally  accepted 
value.   (Author; 
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Institute  of  Rubber  Research,  U.  of  Akron,  Ohio. 

MOLECULAR  STRUCTURE  AND  PHYSICAL  BEHAVIOR  OF 

POLYMERS. 

Progress  rept.  no.  9,  1  Aug-31  Oct  62, 

by  Maurice  Morton  and  A.  N.  Gent.   5  Dec  62, 

22p.  incl.  illus.  tables,  5  refs. 

^Contract  AF  33(616)6965) 

Unclassified  report 

DESCRIPTORS:   •Polyaers,  •Ethylenes,  'Rubber, 
•Copol ymeri lat ion,  •Polymerization,  Isoprene, 
Styrenes,  Toluene,  Cuaenes,  Crystals,  Crystal- 
lization, Melting,  Organic  solvents.  Stresses, 
Teaperature,  Mt)lecular  structure.  Tensile 
properties,  Mechanical  properties. 

Stress-temperature  relations  were  investigated 
for  linear  polyethylene,  crosslinked  to  varying 
extents  by  ganna  irradiation,  and  subjected  to 
elongations  of  varying  aaount.   The  incipient 
crystallization  teaperature  T  sub  c  was  found 
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quarterly  rept.  no.  r..  for  period  ending 

27  Oct  62. 

27  Oct  62,  1 1p. 

(Contract  DA  36-03''- J  c  -  ?  '  '  " 

Inclassified  report 

DtSCRIHTUK.'i:   •i..ipacilors.  'Ceraalc  capacitors, 
•Barium  .-oapounds.  'Tiianales,  •Dielectrics, 
Mflting,  iilass.  iiigh  temperature  research, 
t.»-tro static  capacitance.  Manufacturing  aeth- 
ods.  Lncapsulalion.   Industrial  production, 
Fluorinatlon.   silicones.  Synthetic  rubber, 
Carbonat*■^,  Reliability,  Silver  electrodes. 
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1-jradatiinai  fffect  of  thf  <_     hour 
Thf-  fliability  ■<(     these  rapacilorj  ap- 
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(TISTM  ODN)  OTS  price  $3.60 

Delco-Reay  L)  i  v .  ,  General  Motors  Corp.,  Anl.-rson, 

Ind. 

SILVER  ZINC  SECONDARY  BATTERY  INVESTIGATION. 

Quarterly  technical  pri]r'-s>  r^pt.  no.  2, 

■  Oct  o2-i  Jan  63, 

by  J.  J.  Lander  and  J.  A.  K''ra...i.      Jan  63, 

26p.  incl.  I  1  1  us.  tables . 

(Contract  AF  J3(657)89^3,  I'roj.  - 

Un  c-  1  a  s  J  i  f  1  .•  .1  r  ••  pn  r  t 

DESCRIPTOR-i  :   •-itiraj'-  b  a  t  t '-r  i  ••  s  ,  •  fc  1  -  c  t  r  o  1  y  t  i  c 
cells,   'ilivr.   '/in-,   'Alkallnf  r.-lls,   Klfc- 
trolylps,   Impregnation,   Palladium  compounds. 
Salts,   f)  y  d  r  o  J  >•  n  .   Absorption.   P  o  I  a  s  5  I  u  ra  com- 
pounds,  Hvdroxid'-s.  Hatlfry  s  e  p  a  r  a  t  "  r  s  ,  Oxides, 
K  inYinn",   r'iilvm'-rs.  /.  \  nc     compounds.   Vinyl 
a.conui,   Ha.  .  ad  1  in,   lultage. 
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e.   Current  density  and  KOM  concentration 
les  on  cyclf  life  are  continuing  at  ^CO 
es  without  any  trend  developing,  except  that 
i  and  'i    KOH.  cells  fail  from  "  to  Z/^    cycles 
-{  dfplh  of  discharge.   Expander  studies 
thai  '^  I    polyethylene  oxide  and  2i  PVA  ex- 
the  cycle  life  of  cells  on  the  average  to 
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ed  condition.   Hydrogen  evolution  studies 
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Ve»    ^ork    State    Coll.     of    Ceraaics,     Alfred    L'. 

itDKOi.ES-OXYGEN    ELECTRODE    STUDY     IN    HYDROX    FUEL 

CEM-S. 

(Jusrtcrly    technical     progress     rept.     no,     .., 

t>T.     .!,     I, ray     and     k*.     A.      Hridgeo.        "^     Dec     --2, 

if  .     1  1  1  u  s  . 

^Contract     AK    3J(  t)57)  756^) 

Unclassified    report 

OE.sCKIPTDRS  :       •Fuel     cells,     "Electrodes,     Hydro- 
j-n    elfcirodns.     Oxygen    electrodes,     Catalysts, 
P.atinuni,     draphite.     Carbon,     Gels,     Electrolytes, 
Parous    roeials,     Sickel,     Methyl     cellulose,     Cellu- 
.os-.     Asbestos     fibers. 
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-Patterson    Air    Force    Base.     Ohio 
^STI-Mb     WITH     SFHl- RI(  AL-COOHDINATF     CON- 
'S   HASH)    ON    ROTARY    TRANSFORMERS, 
P      tegorov.     '     Dec    t< .     17p.     incl.     illus. 

yTrans        no.     KTD-TT- t  ."-''■   •<..    from    Sbornik 
H'     Voprosam    1 1 ek t o r raek h a n 1 k i ,     Inslitul 
"HI*  k  han  I  k  I  ,     AN    SSSR,    A  v  t  o  na  t  i  z  a  t  s  i  y  a  , 
khanizalsiya     i     Priborostroyeniye,     Moskva. 
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RIPTORS:       •Servo     systems,     •Transformers, 
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AD-29^  578      Dlv.   7   8 
(TISTE.OHD)  OTS  price  4l.50 

General  Electric  Co.,  West  Lynn,  Mass. 
VOLTAGE  REGULATION  AND  CONVERSION  IN  UNCON- 
VENTIONAL ELECTRICAL  GENERATOR  SYSTEMS. 
Quarterly  progress  rept.  no.  3,  1  July-30  Sep 
?;  Oct  62,  66p.  incl.  illus.  tables,  1  ref. 
(.Contract  NOw  62-098A-d) 

Unclassified  report 

DESCRIPTORS!   "Fuel  cells,  • I n ve rt ed  ree t i- 
flers,  Thernionie  enission.  Electric  power 
production,  Digital  computers,  Transients, 
Transistors,  Switching  circuits,  Oscillator 
circuits.  Diodes,  Magnetic  cores.  Voltage 
regulators,  Maihenatical  analysis. 
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ress  nade  in  a  fuel  cell  dynamic  elec- 
h a rac t er i s t i es  study  and  voltage  control 
s-parallel  switching  is  reported, 
also  are  the  results  to  date  in  de- 
a  light-weight  e f f i ei en i^ dc- i o-dc 
'  circuit.   Information  giving  the 
so  far  in  the  high  frequency  switching 
aiion  aimed  at  reducing  circuit  weight 
presented  with  primary  emphasis  given 
tic  component  and  transistor  switching 
niroduclory  infornalion  on  an  ac  wave- 
siudy  pertaining  to  sialic  inverters  is 
senied.   ^Author; 
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Monsanto  Research  Corp.,  Dayton,  Ohio. 
HIGH  TEMPERATURE  THERMOELECTRIC  GENERATOR. 
Quarterly  progress  rept.  no.  /, ,  1  Oct-31  Dec 
by  C.  M.  Henderson,  R.  G.  Ault  and  others. 
■'  Dee  62,  47p .  incl.  illus.  tables. 
^Contract  AF  33(657)73P7,  ProJ .  PI73) 

Unclassified  report 


DESCRIPTORS:   •Thermoelectricity,  •Generators. 
•Thermionic  enission.  Nuclear  power  plants. 
Electric  power  production.  High  temperature 
research,  Vacuua  apparatus,  Experinental  data. 
Heating  elenents,  Seni conduct 0 rs ,  Graphite, 
Additives,  Coatings,  Power  metallurgy. 

The  experimental  aodel  generator  has  completed 
more  than  800  hrs  of  operation  of  a  sustained 
performance  test  at  a  hot  end  temperature  of 
12CC  C  (+25  -0  C),  cold  end  al  about  714  C 
^+12  -0  C)  in  a  vacuum  of  10  to  the  -5  «■  Hg 
without  degradation  of  its  power  producing 
characteristics.   Progress  was  made  in  efforts 
to  improve  the  properties  of  high  temperature 
n-and  p-type,  proprietary,  thermoelectric  ma- 
terials.  Investigations  were  initiated  to  de- 
velop improved  emissive  cold-end  radiator  coat- 
ings and  new  methods  for  fabricating  thermoelec- 
tric modules.   (Author) 
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Aray  Chealcal  Reiearch  and 

Aray  Cheaical  Center.  Hil. 
DISSEHINATION  Uf  AEROSUl  S  Hi 
by  Roy  E.  Shaffer.   Aug  -, 
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•Chealcal  warfare  ajentJ.  Hesistanc'.  t  i  •- c - 
trical  properties,  PondTs,  El^ctrir  fir-;!,. 
Liquids.  Munitions,  Electric  dischargfs.  Drops 
Sc  at  t er I ng. 
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THIN-HLATt  BATTERY  HOKTloS  0  1-  KOt.ti   Hk  i  IKCLIT 
DEVELOHHENT. 

■  onthly  letter  rept   no   ->  .  Nov  b<;-5  Jaa  03, 
by  H   T,   Foley.  •'  Jan  '.    p   incl-  table-,. 
vCont ract  NOw  '  "-,  <"• -e 

Unclaisified  report 

DESCRIPTORS:   'Bo  1  e  c  t  r  o  n  i  c  ^  ,  •  t  . -■  r  t  r  o  1  »  t  i  c 
cells.  •Power  supplie,.  •«>■!  ^^■.i^,  electro- 
lytes, Aaaoniua  radicals.  Thiocyanates,  Si-r.- 
benzenes,  lapjrities.  «  a  t  ••  r  ,  CathoJe, 
vElectrolytic  cell        Kanjfartjring  -ne-iods, 
Aaaonia,  Voltage,  Materials,  t  .  e  .- t  r  o  n  i  c 
circuits,  Design. 
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8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 
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KlectroRic    Coaaun i c a t i ons ,     Inc..     Tiaoniui 
PSEUDO    RANDOM    ARRAY    I  NV  EST  I  i,*T  10". . 
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by  J.  a.  ih^raan,  H. 
9  Jan        '  'P  •   1  n  1  . 
(Tei'hni-al  note  no.   ' 
Contract  AF  }Q'^602)  26ib ,     ProJ.  i'     ' 
_8A1)'"  TDR  ■.^'-*72)        Unclassified  r-port 
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Measurement . 


•in",  -nnas.  Xnt-nna  radiation 

IS'  111     analysis,     Nurab-T     theory, 

ion.      I.'ieQry.     Prograiiming, 


n  V  es 

r  r  a  y 
1  ;  n 
1  r  a  1 
y  n  a  .1 
he  e 
r  ray 
1  0  n 
rami 
1  ni) 


tigatija  was  continued  on  pseuJo  random 
s.  ^lev.-ral  areas  of  study  are  included 
pr-'liminary     r- suits     obtained     in     the    statis- 

desijn    m-thod     for     planar     arrays     and     in 
1-     projramminj     as     applied     to     liT'-ar     arrays, 
xploraiion     o!'     nuTr-r     r'-.'Ory     !o     lin--ar 
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Dt^KIPlURS:        'tlertroni-      -jrrui's.      "Trans- 
aission     lines.     "Miniature     eler-ironir     equipaent 
•  -1  w  1  :  c  h  1  n  q     circuits,      •  t.  1  e  c  t  r  o  n  i  c     switches. 
Airraft      ••quipiBent.      Ifeliability,     Life     expe^t- 
an-y,     Dire-'     current,     tlectroniagnetir     fields. 
Power    Juppli-i.     Airborne,     t.  lectric     bridges, 
'senionduriors,     tl"-iromajne(ir     properti-'S. 
Ihs's,     -solid    s'a'--     physis.     D--si;'i.     tl'-"tric 
power     produ     'ion. 
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(Contract    Ah        J  ,bOU) ')9Ui^') 

inclJiJlfled     report 
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DESCRIPTORS: 
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'•<iliifr'-duency     spei-truri     analy- 
iiand.      Measurement,     i, round     sup- 
t.  1  e  r  t  r  0  n  1  c     i"  1  r  i"  u  I  t  s  .     Design. 

■  T  '  >•  T  -,  . 


AD-.    ■  '     fl^O 
T  IbTt,  'iHl) 

Mejt  inghouse 
DtVtLuPMfcNT 


Dl*. 

'ITS  p  r  ic  I 


?5 
.60 


lectrlc  ('irp..  Raltlaore 
MILL  IHkTbK  NAVt  MA:>KH  . 
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22 


Juirterly     progress     rept.      no.      1,      1     June-  | 

11    Aug    f  r  . 

J,   »       K.     Hughes.     (.     H.     Kreaeaek.     and    R.     A.     Moore. 
■•i    Aug    '-.     1v.     incl.     illas.     "    refs.        (Kept.     no. 
i;iC32AV1A;     1  '      'A, 

ffoiitract    DA     >t—     ''-sc-'    ""°  .     Proj.     AAO    "^'iK^^'j 

Lnclassified     report 

DtS< K I PTOHS:        "Masers,     •txtremely     high     fre- 
qieacy,     Iroa.     Oxides,    Titaniun    compounds, 
Rriiadband,     Chemlral      impurities,     Nuclear     spins, 
lattices,     Crystal     structure.     Digital     computers, 
Dielectric    properties,     Magnetic     fields, 
Paraaagnetic    crystals,     Kerrites.  •   i 

■is>r    naterial     for    an    amplifier    operating    near 

Mnc     has    been     selected     to    be     iron     ion    Fe3*    IB 
1    host     crystalline     structure    of    Ti().~     Irutile). 
T»is    selection    was    made    on     the    basis    of    the 
i-sirable    paramagnetic,     mechanical,     and    elec- 
trical   properties    iif    rutile.       The    spin    Haailtoni- 
in   which    describes     the     splitting    of     the    energy 
.•yels     in    an    applied    magnetic     field    was     solved 
jsing    a    previous     computer    program,     and    this 
i'iowed     the     selection     of     several     likely    operating 
j-ints     from    which     to    lieyin     the    experimentation. 
1   preliminary     study    of    possible    broadbanding 
tiTtinidues     applicable     tn     this    program    was 
niiiatert    during    this    period.       This    portion    of 
Hf    program    will     be    concerned    with    broadband 
iicriwave     techniques    which    may    be    applied     to    the 

kBC    Baser,     and    possibly    to    isolator    material 
studies.  Authiir, 


\j-.  '  ■     0-  -  U  1  V  .        « 

TISTE    uHD       uT-s    price    $3.60 


l;-rowave    Ke search     Inst..     Polytechnic     Inst,     of 

-  r  0  n  n  1  V  n  ,     N  .      Y  . 

■tmtTHIES    OF     LMFOHM    HAVLGIIUE    CONTAINING    ANISO- 

TliijHIC     MATERIALS. 

til.jshihio    Konishi.        .        Aug    '2,     'v.     incl.     illus. 

tible,     •      refi.        Research     rept.     no.     PIBMRl-i:5C- 


Grant     AFn 'sK-'j2-295) 


Ln  classified     report 


Di  s(  h  :  pTdHS  ;        •N.Tveyuldes,     Partial    differential 
'juations.     Math  em,)  Ileal     analysis,     Ferrites, 
T-nsiir     analysis.     Magnetic     fields. 

•lyeguides,     which     have     syaaetry,     have     simpler 
•i-rtria.     rharari.ristics    and    equivalent     cir- 
■j.ts,     and     the     syntsetry     sometimes     serves     as     bet- 
t-r    latching     characteristics     than    general     wave- 
Jjides    when     the    waveguide     includes     anisotropic 
'•t'rial.        The    anisotropic     conditions     under    which 
•lyeiguides     can     keep     the     symmetries     are    discussed. 
'-■    •    practical     example,     the    kind    of    d.c.     magnetic 
'  '■'  .  i    that     may     be    applied    to     ferrile    materials     so 
■  'St    tht-     symmetry    of     the    waveguide    is    preserved 
U    •l>i)     dis(ussed.  Author) 


»0-:  .  ■    jr  •  D  i  V  .       ^ 

■'I^Tt    UHD,'     OTS     price    $r.f>J 


licrowive    Research    Init.,     Polytechnic    Init.     of 
Brookl  yn  ,     S  .     Y  . 

81TICALLY-0AMPED     COMPENSATION    FOR    BROADBAND 
•'PLIFIEHS, 

=yiid    Deulich.        :•    July    bZ.     It.     incl.     illus. 
'■•ties       Research    rept.     no.    P  I  HMR  I -1  0' 1 -62  ) 

-onirac  t    AF    18  ,0  jj,  1  '  :-'  . 

Inclasiified  report 

BEbCHIPTORS  :   •Electrical  networki,  •Microaa»e 
•'tworks,  •Aaplifiers,  Matheaatical  analjriil, 
Broadband  . 

^*is1m$  r  r  1  t  1  c  a  1  1  y-damped  2-ierminal  and  ?-ter- 


minal  ladders  are  considered 
pensating  for  parasitic  shunt 
broadband  aaplifiers.  Equati 
that  sinplify  the  design  of  t 
capacitance  and  inductance  va 
for  ladders  that  contain  up  t 
eleaents.  The  analyiis  is  ex 
liniting  case  of  an  infinite 
The  element  values  and  transi 
these  optlnun  ladders  are  der 
figure  of  aerit  that  is  based 
of  the  step  response  at  its  h 
point,  the  infinite  2-termina 
ter  than  an  uncoapensa ted  cir 
terminal  ladder  is  117$  betle 


as  a  means  of  con- 

capac  i  tance  in 
ons  are  presented 
hese  ladders.   The 
lues  are  tabulated 

0  7  reactlre 
tended  to  the 
number  of  elenents. 
ent  responses  of 

i ved .   Us  i  ng  a 

on  the  s lope 
al f -ampl i I ude 

1  ladder  is  59%  bet- 
cuit  while  the  3- 

r .   (Author) 


AD-2^3  8^A  Div.   8,  25 

(TISTE/CRJ)  OTS  price  $.75 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
INTEGRATION  OF  ENERGY  STORAGE  AND  DISCHARGE  MECH- 
ANISMS IN  BULK  SILICON  AND  GERMANIUM  FOR  APPLI- 
CATION TO  NEURISTOR  LINES. 
Interim  r ep t .  no .  6, 

by  D.  R.  Chaabers.   Oct  62.  26p.  incl.  illus. 
5  refs. 

(Contracts  Nonr-321200  and  AF  33(657)7801) 

Unclassified  report 

DESCRIPTORS:   •Capacitors.  •Thermistors.  •Semi- 
conductors, Silicon.  GernaniuB.  Temperature, 
Matheaatical  analysis.  Synthesis.  Specific 
heat,  Electric  fields,  Design.  Electronic 
equ  i  pmen  t . 


The  feasibility  of  combining  the  energy  stor 
and  energy  discharge  aechanisms  of  a  paralle 
t hernis tor-capac i tor  combination  into  a  sing 
structure  is  explored.   The  pertinent  relati 
required  to  deteraine  this  feasibility  are 
developed  and  applied  to  the  materials  silic 
and  germanium.   It  is  found  that  the  electri 
field  strengths  required  to  accomplish  this 
tegration  of  functions  is  critically  high, 
ing  the  aaterials  to  belOH  10  K  appears  help 
but  the  onset  of  impact  ionization  at  these 
temperatures  foids  the  gains  aade  in  the  red 
lion  of  the  required  electric  field  strength 
It  is  argued  that  theraistor  aaterials  such 
silicon  and  germaniua  which  derive  their  neg 
temperature  coefficient  of  resistivity  from 
thermal  excitation  of  carriers  into  the  cond 
tion  band,  appear  incapable  of  supporting  th 
desired  integration  of  device  functions.   Th 
does  not  rule  out.  however,  structures  with 
energy  storage  or  structures  relying  on  a  di 
ent  mechanism  for  the  resistance  change  such 
superconductivity.   (Author) 
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60 


Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N .  Y . 

STUDIES  IN  THE  THEORY  OF  SWITCHING  CIRCUITS. 

Final  rept . , 

by  Edward  J.  Smith.   11  July  62.  Ibp.    incl. 
illus.  tables  (Rept.  no.  PI BMRI -1 0^3-62 ) 
(Contract  AF  1  Q  (  60/, )  6620,  Proj.  5632) 
\AFCRL  62-01';)  Unclassified  report 

DESCRIPTORS:   "Switching  circuits.  Matrix 
algebra.  Special  functions.  Mathematical 
analysis.  Digital  computers.  Tables,  Diodes, 
Electrical  networks.  Electric  relays.  Theory. 


A  summary  of  a  program 
probleas  in  the  theory 


-oncirned  with  various 
'f  switching  circuits  is 
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ii 


T>tmw*mi^w%      a 


B»f  €*r»nn>rf^MTr»c    Aikrrk  pt  pr'Tonxn/^    prkfTTDmnrMT' 


irT.irr"n>nNTr.Q  Awn  irT-FrTRONTC  EQUIPMENT  -  Division  8 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 

givti.       Specific    retdlti     incladet       •■     IsproTcd 
Aablt    ■•tkod    for    r«alliiag    cut-«et    ■iirlcpi.     ihp 
datectioa    sf    partial    tjraaatrf     la    boolvaa    poljr- 
Boaiali,     raaliiatloa    of    ifaaetrlc    diode    circuiti. 
tr«ata«at    of    eoab 1 aa t 1 oaa 1    relay-diode    clrcuiii 
by    aatrlx    aad    grapk    ikeoretlc    aeikodt.     aad    in 
laprovaaeal     la    aa    eltablliked     tochalque    for 
aialaiilag     tke     lateraal    ilaiai     li    an     incoa- 
pleiely    specified    teqieatlal    aacliiae.        vAxthor 


Oc  I     '  <.  ,      '  -p  . 
bclfntifir     repi 


by    Syrd    Hiidrr     Kaii    /.  aidl. 
iBcl.      lllui.      tibial,      '.^     ri-fi 
a  0  .     .. 

jontrirl    Af     l<i<i^i?/;i8(},     ProJ.     _'-     ,> 
.AKCRL     -^-'U) 

iilijilfl'-d     report 

§|SCSI  PTORS:        •■ijpl.'.l     antHnnaj,      •Antr-nnj 
rttflStian     piiifrni,     •ti-'-'iraajgn^li'-     fi>-ldJ. 
■  ath>'Bi'.  I'll     inilriit.     Hinji,     Dipol'-     anl>-nnss 
H»«5»l     fuB'-iioni,      lapf'dani-''. 


.TISTE    OHD, 


Dl».       i 
OTS    price    |^ 


,60 


Teaaeiiee     I.'.     Engine>'rlnj     k  xp^riafnl     ->t*'.  ion, 

Kao  x\r  1  I  1  e  . 

PARASITIC  EXCITATION  OF  CONCENTHIC  «IV(,  ClHi   .AK 

ANTENNA  ARRAYS. 

by  D.  R   Stephi'nj  and  J   U       Tillaan.   IS  Oct  b2. 

^3  p.   inci.   illu$.      ffi.    iclentlfir  r»pt   no. 

2'j 

.Coatract  AF  ■9(,b28)2B!< 

.AFCHL  -;2-w2;  Inclaislfifd  report 

DESCRIPTORS:   •Coupl-"!  anfnnas.  •Ant-nnas. 
■  atheaatlcal  analysis,   Int-'jrai  -jualions. 
Rings,  Oipole  antennae.  Antenna  radiation 
patterns. 


A  circular  array  consisting  of  a  c^nt'-r 
aad  tBO  concentric  rings  each  having  >ix 
ibed.  Tke  center  fleaent,  and 
in  the  outer  ring  are  driven;  all 
otkers  are  parasites.  This  antenna  is 
tension  of  a  parasitic  previously  dcv 
Slapson,  uhlch  had  only  one  ring.  Th- 
results  in  lower  side  lobej 


is  described, 
len  t 
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aarroaer  aaln  beaa.   txperiaental 
given.    Author 


r  <•  s  u  1 
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Engineering  Experiaent  Staiion 


Tennessee 
KnoxT 1 1 1 e . 

RADIATION  PATTERNS  Of  CoHBISED  CIHti'IAR  1  on  p  AND 
CI8CILAR  DIPOLE  ANTENNA  ARRAYS. 
by  Chi-hau  Chen.   ■"■  Oct  ^.,  <s.p.  inci.  iiius 
5  refj.    Seleatiflc  rept.  no   3) 
.Contract  AF  1^(028,28?.  ProJ.  ^^OrA 
AFCRL  ^2-P13)  Cn  c  1  a  s  s  l  f  1 --d  report 
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Polarization.  Antenna  radiation  patterns 
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both  'Xperlii'-ntaily  and  opt-raliunal!).   To  Jeter- 
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alne  the  reliability  of  the  aeasureaents  on  a 
jiven  antenna,  the  propagation  and  operational 
if  1 s a r eme n t s   for  that  antenna,  were  coapared. 
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DESrRIPTORS:        'M  i  j:  r  om  i  n  i  a  t  u  r  i  za  t  i  on       Elec- 
tronics •Semiconductors,     •Photoconductivity, 
Luai  n  e  s  c  e  nc  e  ,     Galiiuai    compounds.     Arsenides, 
Diodes,     So. id    state    phvsics,     Boron    compounds, 
P'sp hides,     Transistors,     Antimony     compounds, 
3..     :..r     compounds,      Iodides,     Thin     films, 
tv.erin-enta:     data,     tryogenics.     Zinc. 
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DESCHIPTOHb;        •pi,Hi,,ns,      •.    lyht     transmission. 
Transistors,     Phoioe.ectric     it,  ateria.s,     Uioiles, 
Photoelectric     effect,     b  e  m i c  o  n  d  u  c  t  c  r  s  ,     Photo- 
electric    t  r  a  11  s  t  ..  c  !•  r  s  ,     P  h  o  t  o  e  1  e  c  t  r  o  n  s  ,     HeCombin- 
Ition     react  II  ns.     Measurement,     light.     Electric 
Currents,     Neyatiw     it-sistance     circuits,     Cou- 
pling   Circuits,      I  r  ,1  n  s  m  1  s  s  1  0  n  . 

I«$earch     was     continued    on     a     photon     llux     employed 
to    transfer     e  .  ec  t  ,'^  :  >  a  .      signals     from     one    circuit 
'0    mother     and     to     coxtiine     these     signals     without 
Jny    electr.ca.      interconnection     ol     circuits. 
'-n    Junctions     o  1"  :  e  r     a     means     of     [i  e  r  f  o  r  m  i  n  y     the 
■isic     functions     ol     photon     transmission     and     re- 
^fption.        \U     the     use     of     double-injeclion     diodes 
formed    on     si. icon     Ij     p.anar     techniques     it    has 
'"en     :,jund     that     most     of     the     forward-current     re- 
ti^at.  ration     radiation     is     produced     in     the     hjyhly- 
i'-lf  •     re,jiuns.     lul     that     the    probability     of     radia- 
^  •  V  ►•     r  o  1  o  ,T,  b  1  n  a  t  1  o  n     is     higher     in     the    more     nearly 
• "  ■  r  1  n  i  1  c     regions.        The     p  r  o  b  a  t'  i  .  1  t  y     of     radiative 
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Airtron,  Inc.,  Morris  Plains,  N.  J. 
AN  IMPROVED  BROADBAND,  LOW-LOSS  TRANSMISSION  LINE 
SYSTEM  TO  BE  INSTALLED  WITHIN  A  RETRACTABLE  SUB- 
MARINE MAST. 

Interim  development  reptj,  1  July-31  Oct  62, 
by  Edward  S.  Hansperger.   21  Nov  62,  2bp.  incl. 
illus. 
^Contract  NObsr-87676.  ProJ.  SS-G210C1) 

Unclassified  report 

DESCRIPTORS:   •Transmission  lines,  "Submarines, 
•Coaxial  cables,  *Waveguides,  Broadband,  Stand- 
ing wave  ratios,  Waveguide  windows,  Aluminum, 
Copper,  Silver,  Dielectrics.  Countermeasures, 
Submarines,  Submarine  antennas. 


tffor 
V  e  1  0  p 
use  i 
c  oa  X  1 
d  e  V  e  I 
not  e 
d  e  v  e  1 
d  u  c  t  i 
areas 
.1  y  a  t 
t  1  0  n 

v  /  ,  P 
v-.    t 

the  a 
v  a  t  e  d 
i,  Auth 


t  1 
a  n 
n  t 
sl- 
ope 
xc  e 
op  i 
on  , 

le 
i  n 
a  s  e 

0  i 
n  t  e 

po 
0  r  ; 


s  pre 
impr 
he  EC 
to-do 
d  wh  i 
ed  i  ng 
ng  an 
with 
■  1;  f 
ast  1 
weigh 
of  i 
n  c  orp 
n  na  t 
s  1 1  io 


sent 
oved 
M  ma 
ub  le 
ch  d 
1  .3 
Imp 
emp 
urt  h 
.C  d 
t  w  i 
ns  ta 
ora  t 
0  be 
ns  a 


ed  0 
tra 

St   0 

rid 
i  spl 
.  C 
rove 
has  i 
er  r 
b  as 
thou 
1  lat 
e  a 

ope 
ppro 


n  the 
nsmi  s 
f  a  s 
ged  w 
ays  a 
oncer 
d  sy  s 
s  on 
educ  I 
a  t  a 
t  imp 
ion  i 
p  r  0  v  i 
rated 
X  ima  t 


1  n  1 
s  1  on 
ubma 
aveg 

VSW 
n  at 
tern 
the 
ion 
rget 
a  ir  i 
nth 
s  i  on 

in 
ely 


t  ial 
1  in 
r  i  ne 
u  ide 
H  ch 
pre 
suit 
foil 
of  i 

fig 

ng  p 

e  su 

wh  i 

e  i  th 

four 


pha  s 

e  sy  s 

An 

adap 
a  rac  t 
sent 
able 
ow  i  ng 
n  se  rt 
ure ; 
e  r  f  0  r 
bma  r  i 
c  h  w  i 
er  of 

feet 


e  s  to  d  e- 

t  em  for 
imp  roved 

tor  was 

eristic 

is  with 

for  pro- 
four 

Ion  loss 

(  2  )  r  e  d  u  c  ■ 

ma  nc  e ; 

ne ;  and 

11  perm  i  t 
two  e 1 e- 
apa  r t . 


AD-Z-K    100      Div.   P,  ::5 
(TISTM/EJH)  OTS  price  $3.6-" 

Material  Lab.,  New  Yorl(  Naval  Shipyard,  Brooklyn. 

SCATTERING  OF  ELECTROMAGNETIC  WAVES  BY  A  FERRITE 

SLAB  IN  WAVEGUIDE. 

Final  rept.  on  Propagation  of  Electromagnetic 

Energy  in  the  presence  of  Ionized  Media   Plasma) 

Phase  I  , 

by  Kalman  Kalikstein.   Z    Jan  63,  3Cp.  incl. 

illus.  tables. 

Unclassified  report 

DESCRIPTORS:  •Electromagnetic  waves,  •Wave- 
guides. •Ferrites,  Wave  transmission.  Mathe- 
matical analysis,  Theory.  Scattering. 

The  Kato  method  for  obtaining  rigorous  upper  and 
lower  bounds  on  the  phase  shift  in  a  single  chan- 
nel scattering  problea  Is  extended  to  the  scat- 
tering of  el ec t r oaagnet ic  waves  by  a  magnetized 
ferrite  slab  in  a  rectangular  waveguide.   A 
numerical  example  is  solved  with  the  aid  of  a 
simple  trial  function  and  a  comparison  scalar 
scattering  prob 1 ea  .  .  ■  C  1  ose  bounds  are  obtained 
on  the  phase  shifts  or  the  equivalent  psi 
network.   ( Au  t ho  r ) 


25 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


t\U    Cr  U  T    t>T(l  H  t  • 


■  n  n  ii  M  r  1    n  r  ^ 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


TISTE    CAM 


Div.       8.     26 
OTS    price    i~  .'-'' 


Picific     Se»i  conductors.      Inc.,     L  •■nJal'*.     Calif. 
PKODCCTION    ENGINEERING    MEASl'Rfc    Ktl.IABIL.ITY    THK' 
PROCESS     mPKOVEMENT    ^2.N-!5Ct;. 
yu«rter:y    rept.     no.     '.     25    JB«e-30    Sep    62. 
by    S.     H.     Ilarnes,     K.     Chien    anii    others.      ''     Sep    '. 
■><;'p.      incl.     Hblej       PSI     repl.     no.  ~  ^  •-')-' 

Contract     UA       -  -     '  .-sc-K-    ■... 


ncl<ssifi'*fl 


'port 


OESCHIPTORS:   •Transistors.  •  H,i  n  j  f  a  c  t  j  r  i  n  j 
■  etiiods.  Proc<"ssin(j,  Keliabilitv.  Kai.ur>- 

Kecnanic-.  .  tncapulatlon.  Diffusion     if* 
expectancy,-  'Quality  control,  Production, 
Evaporation,  tlectriral  propTti'--.. 


Effort 

I  n J  sea 
Process 
■  a  t  e  r  1  a 
contact 
c  a  p  s  u  1  a 
placed 
lead  at 

II  t  1  1  1  z  1 
and  eai 
Equ 1 pae 
bon  d 1 og 
levels 
Re  1 1 abi 
C  0  n  t  1  n  u 
rate  ba 
i  apro ve 


IS  presenteii  on  tie  I'ridu.tion  enjin'"»'r- 
■>ure  to  increase  trijnsistor  reliaoi.ily. 

laproveaents  within  the  aajor  t  a  s  li  ■>  of 
1  evaluation,  diffusion  and  photur-'jijt, 

aetallizing,  leail  attacfiaent,  jnd  ►■n- 
tion  were  acLoaplisNed.   tmphasis  n  i  s 
on  the  laelhod  of  contact  nelalliiinj  in  i 
tichaent.    jaaple  .(uantlties  of  JeviC'-, 
ng  an  evaporated  jluminua  layer  lor  ^  le- 
tter contacts  wfre  placed  on  life  t-'sl 
at  «is  received  to  begin  jluainum  «ir-- 

Keasibility  te,;.-,  to  Ift'-rain"  ^tre>s 
of  the  step-stresj  aging  xere  stirted. 
Uty  evaluation  of  production  J-'vi.'-s 
ed  to  further  substantiate  tn^  failjre 
SIS  froa  Khich  t:ie  .-ffecti  of  tie  process 
aent  tasks  will  be  aeasured.   A j t  •  i  r 


AD-2  U  I')'.      O'v    ■» 
TISTt,  CAB   l)TS  price  $'.60 

Aray  Electronics  Research  ami  D-vl  "pia.nl  lah. 

Fort  MoRaouth.  N.  J. 

NED  ASPECTS  UK  SECOND  BKhAKDiiKN  IN  TKANblbT  <^ 

by  Bernard  Reich.   Nov  '..  'p.   i n r 1    illjs. 

table*.  J  refs.     LLMDC  T.-cnnic<!  r^pl.  no 

2  Jl  1  ■» ) 

i:nc:<sslfie.l   report 

DESC  KI  PTOHSl    •Tram  U  tors.  'Ololes,  K  1  ►■  t  r  i  c 
currenli.  Electrical  pr»pertiee.  M  e  s  i  s  t  :< -i  r  ^  . 
Theory,  Ilea  lu  r  eaen  l  .  Llectrlc  J  l  s  c  h  a  r  g  •■  i  . 
Tkeraal  ilresses.  Tables. 


It  has 

breakd 
■lied, 
breakd 
base  a 
tor  I  a 
OB  1  y  r 
tka  ap 
the  su 
tha  aa 
cha  rae 

■  uaed 
Oa  Ihl 

■  blch 
apea  b 


been 
oaa  1 
The 
o«a  1 
ad  ea 
s  me  1 
es  t  r  1 
pi  led 
s  ta  la 
ture 
tar  It 
that 
I  kas 
laaria 
a  ta  b 


found 
s  ao  r  e 

stady 
t  exh  1 
1 1  ter- 
1  as  V 
cl  1  on 

d  iode 
lag  se 
of  the 
tics  o 
second 
Is  an 

to  a 
raaktfe 


that 
bas  Ic 
has  r 
b  1  ted 
t  o—  b  a  s 
o  1  t  age 
OR  th  i 
vol  ta 
c  uad  b 
obf  e  r 
f  Iran 
break 
expr e  s 
first 


the 

tha 
e  V  e  a 
1  n  b 

e   (1  1 

r.-g 
s  ob 
ge  a 
rea  k 
ved 
s  1  5  t 
down 
s  1  on 
o  r<l  e 
rent 


aa  t  u 
n  he 
1  ed 
ot  h 
od  .•  s 
u  Ta  t 
se  r  V 
us  t 
d  oun 
ther 
1  r  s  , 

1  s 

has 
r    pr 


r  •■  of  s  e 
ret  o  for." 
that  sec 
col  1  e  (-  t  0 

of     t  1  .■ 
or     J  1  )(]  e 
a  t  1  ) n     IS 
be     in    et 

vol  I  a  g  e 
aa I     re  s  i 

It    has 
t  he  rna  1 

been  d  '■ 
e<J  1  c  t  ion 
Au  t  hu  r . 


con 
T  •• 
on  il 
r-  I 
t  r  i 
s  . 

t  1 
C  e  s 

s  la 

bee 
I  n 
v.-  1 

o  f 


og- 


n  s  1  s  - 

Th.- 
i  t 

s      .f 
h  r  o !» 
n  r  e 
n     a  ^- 
n  a  t  J  r  e 
oped 

t  h.- 


(TISTE    PAR 


OlT.  ' 

OTS    pr ) ee 


f.fco 


CBS    Labs..     Staaford.    Coaa. 

■ESEARCPt    ANB    DtVELOPBENT    Of     SOLID     SfATR     T'^VKl 

KVICeS    AND    ARRAYS    CAPABLE    OK    OPEKATlON    AT 

■ICROWATT    POBER    LEfELS 

laterla    deTelapaeat     rapl.     ao.     .t  .  Se^-'       Nov 

10    Jan    6  3.     15p.     inel.     ill»s.     table,     ^     refs 

(Caairaet    NOba  r-S"^  S  '  2  .    Proj.     SR         ■>       '^ 

L'nelassifi-d     repor! 


DESCKl PTORS: 

A  ;  u  fl  1  n  u  m  ,  Si 
cjrr-n'"^,  \i'! 
fc  '.••■-'  r  ■  s  '  I  •  1 
B"r"n,  'hetni 
i  n  g  ,  '  h  •■m  I  r  1 
Bes  1  ••  ;  a  n  c  f  .  I 
charges. 


•Di^i1."5.     •■s-mironductors, 
iron,     K  V  I  p  0  r  a  t  1  0  n  ,     K  I  e  r i  r  i  r 
'  4  ij .-  ,     M  •    1  s  J  r  •■  m  •■  n  I  ,     D  i 


f  f 


f  us  1 


'•  1  ;  ,i  r  1  •    I  n  c  ■•  ,      A  1   ;  0  V  s  ,     U  x  i  d  '■  <.  , 
:     m  1  1  I  1  n  i  ,      1'  a  >-  k  1  g  1  n  ij  ,     Process- 
iii;'ijri!ies.     tlfclron     beams, 

■  1  i  i  h  1  ;  .  •  \      s  '  J  0  1  •■  ^  ,     S  ['  1 .  ■ 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


«  -  s  - 

J  '■  Y  1 

t  ion 
saa  1 

ca  t  e 

TPT 

.•<!.■ 
uf       1 

.^  1  ;  1 

c  u  r  r 

f  f*  rl  'J 
«  i  r  •■ 
of 

f  om 
b  .1  '■  k 


1  re  h 

res      ( 

a  ■ 
1     dr. 
d    on 

1  •  i  n- 
d  b  r  1  ' 

n  s  ;   ',  ' 


wa 

ao 

o» 

se 

:    1 


1  (J 


k  M 
:  on 


'  1  r 

St  , 


sut. 


•  n  t 
-d 


•  I  % 
1  n 

s  )  '  : 

,p-d 


1  '   1   0 

«  i  r  d 


oh 

I        0 

fl  1 


.1>    ^f 


fir' 
1  '  >■ 
cm    ' 
d  .■  V 


u  n  r 

;  1  d' 

u  "n  1 


m  ^ 

t  'i  m 
,  .■  r 


in  ,1 

1  1  •■ 

rt  1 

e  S 

in  J 

sk 


( 
\  p. 
■  s 
Au 


I  n  r 
s  I 


\  ; 

o  n 


'>  n 
ng 


u  s  • 


T  ;i  t  ••      .  u  n  n  >•  ; 

d  r  t  1  T  e  o  (1  e  r 
s      r  0  n  '   1  n  u  »■  f! 

0  (1  .■  s      f  1  b  r  1  - 

ft',     r  ^  p  a  h  '.  . 

'■  .  In      n  r  fl .  ■  t 

d  ••  V  1  r  »■  s  ,      a  r 

1  n  J  '  •  ■  r  h  n  1  I  ]  1 
' ,  fl  I'  g  .■  n  '•  r  a  I  » 
hijh     pxc.-ss 

s     r  nu  1  (1     n  u  I 

of  a  1 u  m  i  n  u  r 
t  r  h  .•  d  s  u  r  f .( ( 
s  u  '.  '  .■  d  ;  1  '  1 
rriiamper.' 


of 


At>-294    180  Di».       8.    26. 

aiSTE/CRJ)    OTS    pr  1,  .     J     .  .50 


25 


K  n  ;  ;  "  •  ^  .     J  a  ae  s  ,     Co.,     ,>  i  i  1 »  i  i  "i  .      I  '.  ;  . 

G;  A^^     tsi  l.OSED    MlMATIift    (Ki^TA.      ^MfS 

'  rt-     \H-      • 

Kept,     n  '  >  .        ,     <(  ^  _»  -  J  J  >  y    o  2 , 

by    R.     E.     Ilennett.       July    tj2.     22p.     iacl.     il.u 

(Contract    UA    3t-C3'— sc-81 298) 

Unc  la  s  s  1  f  1  •■  1    r  .p"  r  I 

DESCKIPTORS:   '..irW   r.sUl  ,  "rvstd. 
oscillators.  •Manuficturinj  meih.!.  \' ••  r  y 
frequency.  Production,  S.'dls.   r.nip.ralur.- 
H  '•  '■  1  a  n  1   I  .  p  r  o  p  .•  r  t  1  .-  s  .  t  1  e  .  t  r  i  <  a  1  p  r  o  p  •■  r  t  i 

P  r  ,  ■■  ••  ■,  '.".  i. 


h  i  gh 


s  u 

fo 
da 

P» 
to 
ce 
ar 


1  •  1  r  1  «  -I  1 
itable  manu 
r  sealing  i 
y  in  HC-20/ 
lot  ruos  OR 
TOO  ac.  R 
aents  and  c 
e  detailed. 

•-■  ■\r  f      I  n  v  O  1  V 

B  p  •■  r  «  t  J  r  e  . 
if    :  -.  ■■    r  '■  <•  J 

•■  T-  ■;  t  ,       t 
T! .  •   '  I  •.  J  r  ••     t 

••      p    I  t  ••  :i  t  1    )  . 
a  n  '1     !V  d  n  e 


f  ac 

2  Z 
V  g 
f  1 
esu 
ur  i 
T 
e  s 
cur 
fan>- 

)     r  • 


I  1  -1 

tu  r 

cr/ 

las 

ve 

Its 

ng 

he 

pr- 

in  J 

n^l  1 

V    I  . 


1     1 


1  ■\  j 
s  I  a 
i  e 
f  re 

an! 

BO  S 

-  c  J 

I  t 

t  1   J 


t  •■  < 
1  jr 
nc  1  . 
1  u  e  I 

•■  "i 

^   1 

t     ■■  • 

r  1  -1 


■  r  1  :ii.- 

I   J  Tl      1> 

I  r  1  y 

I  n     a 

■  .  •■  V    .1 

I I  .- 


t  'I  • 

.f 
1  •• . 


ill.-        1   1    i  V  ' 


nt"  n 
.  1  n 

i  11  d 

A  wi  t 


;     to 
1  n     t 
■1  t  . 
an  1  n 
s  ucc 
1  r    a 
I  .".1 
Tl  d  n  J 
I     a 
t      1  n 

'J  ■ 
s  l.-r 

;\  o  r 


t  o 
Td      e 
1  J  1  t 

pro 
-, »  r 
with 
i     pr' 

•  ■  ^  s   f  . 

t      n  .* 

I  ••  Tip 

fat 

^   t    1     . 

•  ■  r  I 
Tar- 


.)U1  p 

hou 
d  u .-  •■ 
d  n  g  '• 

V  a  r 


lop 

■  en  t 

r 


s  r  r 

.■  r  d  I 

u  r  .•  r 

1  h  1 

w  "^  .■  n 


,  u  ."  h 


1  o  u  s 

s  e  s 

e  — 

o  on 

li  r  e 

of 

'■eats 

■  TIllUC  I 


ALl- 
T  : 


-.Th.    JKA 


D  1  » 
iTS     irlr 


■•       'J.    26 
■     |.     oO 


I  ;  T     K  .•  1  1  o  J  g       I  1  1  r  n  J  .    .      111. 

VANDKNBKMI.     hr.AfuS^     S^S'.HI      '       'A-l      AT;   AS. 
Prograa    progress     r.-pt.     ai.     '  ■'     for    Oec    62. 
U  '■  c     '  .    ,      •   '  r 

(toatrdct,     A^        ..(647)123     »nd     A^        ..    •..-    '     «) 

irar  I  a  J  s  1  f  led     report 

Dk.s<-<1PT')KS!         •r.nimynlratioB     svsle,iis.      •Control 
svsteias.      '(abl.-     ass^mhlle*,      •Kaillo     cnmruni- 
raiion    svsteas.     'Tel-phane    c oaaua  i  c a t 1 o n    jys- 
leai,      'Public     address     sysleas        • I n t e r c oanu a l- 
raiion     syst.'Bs.     Serurlly     classification, 
Trdns«lsslon     lln.-^.     Qualltv     rnatril.     fonannl- 
caiiia    -»j«lp»»*nl        Installation.     Guided    als- 
8i!.-s.     l»aMi.*aaBce 


26 


iTISTt,  CHJ. 


Div.        f».     26 
(ITS    price    $?  .  bO 


General     Klertric    Co.,     Syracuse,     N.     Y. 
PROUlCTIliN    tNGINttliING    MKASlHt    KOK    THE    MANL- 
KACTI'KE    OK    [IKKLfcCTKON    DEVICES. 

progress     rept.     no.     2.     14    Aug-l4    Nov 
Soroski,     ,Ir.        1.»    Nov    'T,     2Pp.      incl. 


Quarter 

by    *  .     ■' 

1  1  !  J  s 
I.  0  n  I  r  a 


t     DA 


Inclassified     report 


[IKSC  H  I  PTii  KS  :        •(  athiide     rsy    tubes,     •Banufac- 
turiny    methods.     Vapor    plating.     Vacuum    plating. 
ti.rtrod.'s.     Aluminum,     Photoengraving,     Focusing, 
Prod  u  ('  t  1  o  n  .  I 

K.s.'drr''    was    continued     in    an    effort     to    establish 
a-,;    pr\''     thr     rapaliility     for    producing    production 
qjdnliti's        f    Deflectrnn     cathode-ray     tube     types. 
The    ailaptation     of     the     v  a  c  u  um-iae  t  a  1  1  1  7.  i  ng     tech- 
nijue    for    manufar luring    Defleftron     units     contin- 
ues.      The    model     chosen     as     the     test     vehicle     for 
the    prir.ss    was     redesigned.        A    suspended-element, 
or    f  r .  ' -'■  1  e  r  t  r  od  e  ,     approach    was     evaluated     and 
■proven     f.'asibli'.         '  Author; 


AO-294   30  1 

(TISTE/ OHli' 


I)  i  V  .       ^ 
nTS     price     $' 


3.00 


Md. 


1,  ilt.n    >,>  stems.     Inc.,     College    Park 

ASU.NSA-H  ADiiMK     AS-T1'^     XK-I     /GL, 

final     en  ij  1  n  •■  .•  r  i  ny     rept., 

by    N".-l     II  .     hhlte.      ,Ir.         "         .1  u  1  y     '^,      lOSp 

1 1  1  u  s  .     refs.  Il  •  p  t  .     no.     ' 

,  (on  tract     DA       '—       ■'- s  c-"  .,  ' -'^ 

'nrlassified     report 


1  n  r  1 


DESCRI  PlM,(S: 

'1 .'  \  1  1-  .  s  ,   Ha  n  i! 
,  i  m  p  ;  1  f  1  '•  r  s  .  S 


•Antennas,   "Hadoaes,   F;ieumatic 
1  n  y ,  (  a  r  y I '  vehicles.  Servo 
r\o  systems.  Transmission  lines, 
rfa.:,ir  refl.ctors,  T.-st  methods.  Stresses, 
Math.-Tiatical  analysis.  Antenna  radiation 
pdt  terns.  Superhigh  frequency,  I'ltra  high 
f  r  ••  :  u  !■  n  r  y  .  Transistor  .i  m p  1  i  f  i  e  r  s  . 


S,>a<- 
aiten 

wa  s  i 

■  Is  r 

1  n  r ; ,, 

S  .  f  f  e 

V  f    11 

c  ;  lai  1 
p  r  0  c  .• 
dif  f  1 

■  a  s  il 
a  c  r  e  p 
j  u  .•  n 


Vu-. 


d  1  f 
na 

n  t 

.'  s  ■ 

t  lb 
red 
0.'  . 
n  a  t 

•  ■J.' 
r  J  ; 
'■  ',   1 


:  1  r  u  ! 

f  r  .'(l 
IM'   b. 
:  V  e  ,1 

:  -•  r 

d.-r 

1  h 
ed  . 
il  a  r 
t  >  . 
w  r  .• 
r  .•  t 
A  J  t 


ty  t«as  encountered  in  the  design  of 
a  n  i1  reflector.   The  feed  problem 
amwldth  switching  area.  The  prnblen 
ly  .itilizing  spiral  f.-ed  mounted  on 
ings.    The  reflector  coating 
d>   in  a  relatively  short  period 
»■  caus.'  was  discovered  and 

Servo  and  eli'ctrical  design 
cording  to  plan  without  major 

An  "pe rating  engineering  test  model 
i;.   [iftdils  of  gualifiration  and 
'•sting  a  ml  stress  analysis  are 


h-  r 


D  V.    -.  26 


.riiit.  PAH   oTs  price  i  ^  .  ^0 

Unsda  :  .■  Div.,  Ph  1  1  .  0  Corp.,  Pa. 

t"»<  r     i,  T;  ANSI  .sTi  K  MAM  (  ACTIIilM.  PKOCESS 

mi'K- ,  L1I1.N  r . 

Vjar;..r;>  proyr.-s.s  r.-pt.  no.  2.  1  Aug-31  Oct  fc2, 

b  J  J   i.i  n  !.-  r  s  .       ()c  t  ■  .  ,   '  V  .   incl.   i  1  1  u  s  . 

t  a  b  I .-  ,  .  .   r  .'  f  s  . 

.Con'rd>t  UA  3o-C.-  ■- s  c  -  c  •  ■  .: 

Inclassified  report 

Ot.'^iklPTiiil.'s:   'Transistors,  •Manufacturing 
■•■ '  h  "  i!  s  ,   K  .•  1  1  ab  1  1  1  t  y  ,   h  n  c  a  p  s  u  1  a  t  i  o  n  ,   Seals, 
**igh  t.'mperdturf  research.  Stresses,  Storage, 
"pf-rdtior.  Lift-  expectancy.  Chemical  Billing, 
t .  e  (•  I  r  o  -1  .•  s  ,  li  .■  y  d  .  1  f  1  r  a  t  i  0  n  ,  Production. 

The  pilot  line  transistor  was  converted  from  an 
•  ..oyed  CO  lie.  lor  .tructuri-  to  a  diffused  collec- 


tor 
aent 
it  ra 

char 
ach  i 
def  i 
atta 
the 
eni  t 
e  1  ec 
s  t  re 
f  lui 
this 
deao 
high 
t  i  on 
oven 
tors 
u  s  i  n 
mete 
s  t  o  r 


( t  ru 
i  Mh 
ted 
acta 
eved 
ni  t  i 
chae 
e  lee 
ter. 
trod 
s  s  . 
d  is 

eoc 
n  s  t  r 
er  I 

enc 

i  s 

aan 
g  he 
r . 
age. 


c  t  ure 
ich  a 
i  npro 
ri  s  t  i 

in  I 
on ,  h 
nt  s . 
t  rode 
The 
e  f ai 

A  CO 

be  i  n 
apsu  1 
ated 
han  t 
apsu  1 
coup  1 
uf  ac  t 
liua 
Data 

and 


A 

ccoap 
veaen 
cs. 
he  ar 
igher 

Spec 
8  and 

Chan 
lure 
npoun 
g  use 
ant  t 
power 
hat  o 
ant . 
ele. 
ured 
boabi 
is  gi 
opera 


ong  the 
any  the 
t  in  CO 
Sat  i  sf a 
eas  of 

teaper 
Ific  ch 

alloys 
ges  hav 
node  on 
d  of  bo 
d  as  an 
he  pi  1 0 

handl i 
f  units 

The  de 

Leak  t 
on  the 
ng  and 
ven  on 
ting  1  i 


s  ig 

cha 
Dec 
c  tor 
i  npr 
at  u  r 
ange 

of 
eel 

s  t  o 
ron 

enc 
I  li 
ng  c 

sea 
sign 
es  t  i 
pilo 
the 
the 
fe  t 


ni  f  i 
nge 
tor- 
y  re 
oved 
e  a  1 
s  ar 
col  1 
lain 
rage 
ni  tr 
apsu 
ne  t 
apab 
led 
of 
ng  0 
t  li 
Veec 
en  V  i 
est  i 


cant 
is  a 
base 
suit 

pi  a 
1  oy  s 
e  re 
ecto 
ated 

and 
i  de 
lant 
r  an  s 
ilit 
in  t 
the 
f  al 
ne  h 
0  Ma 
ronm 
ng. 


1  inpro 
denon 
diode 
t  were 
t  i  ng  e 
,  and 
ported 
r  and 
the  0 
opera 
in  s  i  1 
Wit 
i  s  t  or 

y  2.5 

he  pro 
hot  se 
1  t  ran 
as  con 

s  s  Spe 

enl a  1  . 
,  Auth 


dge 
lead 
i  n 

pen 

t  i  on  a  1 
i  cone 
h 

has 
t  i  nes 
duc- 
al i  ng 
s  i  s- 
t  inued 
c  t  ro- 

or) 


AD-2^.,  315      Div.   ? 
TISTE/CRJ)  OTS  price  $?.60 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

Tl'NNEL  CATHODES  FOR  MICHOWAVE  TUBES. 

Interim  rept.  no.  2,     1  Sep-3C  Nov  62, 

by  D.  V.  Geppert.   Dec  62,  49p.  incl.  illus. 

12  refs. 

'Contract  AF  33 ',  657}  P"21  ,  ProJ.  .^156) 

I'nclassified  report 

DESCRIPTORS:   •Cold  cathode  tubes,  ♦Cathodes 
(Electron  tubes;.  Microwave  equipment.  Thin 
films.  Gold,  Cadniua  conpounds.  Sulfides, 
Vacuum  systems,  Llectrons,  Attenuation,  Metal 
filas.  Scattering,  Theory,  Integrals,  Proc- 
essing, Reliability. 


He  sea 
thin- 
plica 
using 
d  i  s  cu 
d  es  c  r 
s  tab  i 
dens  i 
A  the 
is  p  r 
men  t  a 
a  1 1  en 
pre  se 
to  be 
of  0" 


r  c  h  w 
f  ila 
t  ion 

go  Id 
s  sed  . 
ibed 
1  i  ty  . 
ty  ,  a 
ory  o 
e  sen  t 
1  ob  s 
u  a  t  i  0 
n  ted 

nore 
inn. 


as  con 
cold  c 
to  aic 
-cadni 

The 

in  det 

1  ife, 

Rd  em  i 

f  oper 

ed  tha 

erva  t  i 

n  1  eng 

in  det 

gene  r 

V  Auth 


t  inu 
a  tho 
r  owa 

un  s 
expe 
ail  . 
emi 
s  s  lo 
at  io 
t  is 
ons  . 
tho 
ail. 
ally 
or) 


ed  o 

de  I, 
V  e  t 
ulf  i 
r  ime 

Su 

s  s  io 

n  ef 

n  of 

c  on 

A 
f  ho 

Th 
app 


n  th 
tunn 
ube  s 
de-g 
ntal 
ch  f 
n  ri 
f  ici 
the 
sist 
new 
t  el 
e  ne 
1  ica 


e  de ve 1 0 

el  c  a t ho 

The  e 

old  ca th 

ar  range 
actors  a 
se  t Ine, 
ency  are 

Au-CdS- 
en  t  with 
ca 1 c  u 1  a t 
ec  t  rons 
w  ana  1 y s 
b le  than 


praent  of  the 
de)  for  ap- 
xper  imen t  s 
odes  are 
men  t  is 
s  noise, 

emission 

discussed. 
Au  cathode 

the  experi- 
ion  of  the 
in  metals  is 
is  is  shown 

the  analysis 


AD-204  317 
vTISTE/CRJ) 


Div.   P 
OTS  price  $.'. 


60 


Rhode  Island  C. 

THE  SIRFACE  WAVE 

PROBLEM, 

by  Julius  Kane. 

^Scientific  rep  t 

(Contract  AF  19{ 

(AFCRL  b2-73;) 


Kingston. 
ANTENNA  AS 


A  BOt'NDARY  VALUE 


1 1  refs. 


Sep  b2,  2; 
.  no.  3 ) 
604)7983.  Proj,  5635) 

Unclassified  report 


DESCRIPTORS;   "Antennas.  Elect roaagnet ic 
theory,  Elec tr oaagne t i c  fields,  Matheaat- 
ical  analysis.  Green's  functioo.  Algebras, 

Theory . 

A  theoretical  analysis  is  developed  which  is 
applicable  to  all  two  diaensional  surface  wave 
antennas  which  can  be  idealiz«d  at  reactive 
surfaces.   To  illustrate  the  treataent,  a 
directive  array  was  selected  wbicii  excites 
surface  waves  on  a  bounded  reactive  surface  as 
a  nathenatical  version  of  a  surface  wave  anten- 
na suggestive  of  say,  a  Yagi  antenna.   (Author) 


27 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


1-^  Der  freouency  of  natural  auarti.  and  125  of 


Ouarterlv  oroaress  rent.  no.  2.  16  July- 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AD--:'*,   ';!^ 
TISTE  OHD' 


Di».   ?, 
OTS  price  I' 


20.  25 
.50 


Soll<1  Slate  Hadiationi,   Inc.,  Lot  tngelei,  Ca.i! 

THE  APPLICATION  OK  SEB I  C()NDCCTiJ«  HADUTIDN 

DETECTORS  TO  THE  OBSERVATION  OF  FAST  NELTHuSS 

Final  rept.,  Apr  f^'-Aug  -C  on  The  Clie«i»iry  *n4 

Phyiici  of  Material!, 

by    E.     L       ZlMaeraan,     G.     Halidjanlin    and    o  t  ■<  e  r  s  . 

Dec    '1 2,     '■2^.     Inel.     lllui.      '•'    r'-fi. 
Contract    AF     3  3  1  e  1  r) ;  8  U    .     Proj.      ''■" 
ASD    TOR    '2-3)8)  I'nc  1  a  1  I  1  f  1  ecj     r-pnrt 


DESCRIPTORS: 
tort,  'MHClaar  physlci 
Neutron  fcatt«rlng. 
■atheaatleal  analysis 


Tk  In  f 1  las, 
depo  s 1 1 1  on 


•Seal  CO  n  du  c  t  0  r  s  ,  •Weutron  d<-tec- 
Fast  neutrons.  Protons 
Neutron  s pec t r o ae t e r s , 
Boron,  Evaporatloi 


U  r  a  n  1  u  ■ 

LI thlui 


Vapor  platinj.  Electro- 
Si  I  1  c  o  n  ,  Aap 1  I f I e  r  J  . 


Save 

radl 
beea 
t  loa 
surf 
coat 
ther 
prot 
dact 
obse 
this 
ac  c  u 
of  i 
th  I  c 
agre 
an  d 
Li  ') 
or  de 
1 1  ve 
no  t 
fort 
de  ve 
,  Aut 


ral 
at  io 

1  nv 

of 
aces 
ed  d 
aal 
on-r 
or  d 
rve 

dev 
rate 
nc  1  d 
kne  s 
eaen 
expe 
Into 
r  to 

br 

been 

has 

1  op 
ho  r 


aet  ho 

n  del 

est  Ig 

neu t  r 

have 

elect 

and  t 

eco  1  1 

et  ect 

fast 

Ice  r 

ly  pr 

en  t  n 

s  ,  an 

t  Mas 

r  1  aen 

the 

aake 

aean  s 

sue  c 

CO  n  t 

en  t  0 


ds  of 
ee  1 0  r 
ated. 
on- sen 

been 
ors  ha 
h  resho 

spect 
or  has 
neut  ro 
es  u  1 1 e 
edict 
eu t  ron 
d  syst 

obser 
ta  1  re 
sen  s  1 1 

the  d 

of  th 
es  I  f u 1 
r I bu t e 
f  the 


ut  1  1 
for 

Tec 
SI  t  1 
deve 
ve  b 
Id  d 
roae 

bee 
n  s  . 
d  In 
1  t  s 

ene 
ea  g 
ved 
spon 
ive 
e  t  ec 
e  Li 

to 
d    s  u 

nth 


1  z  1  n 
neut 
h  n  1  q 
ve  a 
1  op^ 
een 
e  t  ec 
ter 
n     bu 

An 

■  a 
re  sp 
r  g  y  , 
eoae 
beta 
5  e  . 
r  eg  1 
tor 

da  t  •• 
b  <  c  a 
1  ua 


9  « 

ron 
u  e  s 
a  t  e  r 
d  an 
eva  1 
tors 
ut  1  1 
1  It 
anal 
etho 
on  s  e 

hyd 
try. 
een 

Ef  f 
on  0 
neut 
,  a 

H 
n  I  1  « 
1  on 


t  ea 1 c  o  n 

0  b le  rv  a 
for  the 
i  a  1  s  to 
d  the  r 
u  a t  ed  a 

A  go 

1  z  1  ng  a 
and  use 
y t  i  ca  1 

d  which 
as  a  f 
rogeno  u 
Good  c) 
the  pre 
oris  to 
f  a  del 
ron  ene 
T  '  reac 
0  »e  »  I"  r  . 
.  1  y  to 
drift  d 


d  u  c  •  0  r 
t  I  0  n  ■>     lave 
app  i 1 c  a- 

d<"t»rctor 
e  s  u  I  I  1  n  ij 
»    both 
od    geoaetry 

s  eai c  0  n- 
d    to 
s  t  J  d  y    of 

can 
unci  ion 
s  radiator 
u  a  1  1  I  a  t  I  V  >■ 
dieted 

1  n  t  r  o  d  u  c  >• 
e  c  t  0  r  in 
rgy  sensi- 
t  1  0  n  1  a  V  •■ 

this  >■  r- 
t  he 

e  t  e  c  I  0  r  . 


AD-.  '.. 
TI  sTE 


38^ 

OHD 


Di  V.    ■» 
OTS  price 


}5.60 


■ontana  State  Coll.,  Bozenan. 

ON  CYCLING  BEHAVIOH  IN  ■  -  U  I  KEN  >  I(JN  AL 

ITERATIVE  NETWORKS, 

by  «   L.  Kllaer.   Aug  *^> . 

'>  ref$.    Scientific  repi 

.Contract  AK  '  *  \  en..»;  oo  '  •  . 

.AFCHL  ■i~~'2»)  In 


1r,p 
n  0  . 
Pro^  . 

.  i  S  S  1 


incl. 
3) 


H ILArtH Ai 


i  llus. 


1  r  »■  p  1)  r  t 


DESCRIPTORS:   •Electrical  networns.  K^tl^-in! 
cal  analysis.  Coupling  circuits,  Kt-edbacn. 
Sequences,  Sequential  analyiii.  seriej. 
Transients. 


The  dy 
cell  1 
cells 
call  1 
left  n 
var 1 ab 
c  h  rono 
state 
terna 1 
period 
siudle 
in  sue 
relat 1 

•  dj  aee 
of  reg 
tkese 
coup  1  i 
cases, 

•  xl  ste 
spond  i 
ana  1  y  s 


n  aai  c 
te  rat  i 
in  sue 
s  1  n  t  e 
e  i  gh  bo 
1  e  ,  in 
us  ope 
cycle 
-  V  a  r  1  a 
1  c  a  1  1  y 
d  by  r 
h  a  aa 
on  bet 
n  t  la  t 
u  1  ar  e 
sequen 
ng  0  ec 
then 
nee  11 
ng  gen 
IS  pro 


beh  a 
ve  n 
h  ne 
rcon 
r  th 
f  0  ra 
rati 
if  1 
ble 
In 
e  1  n  t 
y  as 
■  een 
erce 
xp/e 
ees 
ur  s 
rray 
nes 
era  1 
blea 


V  1  0  r 
elwo 
t  ao  r 
nee  t 
r  oug 
at  lo 
on  . 
IS  t 
sign 
t  1  ae 
erp  r 

to 

5lg 
1  lul 
s  s  lo 
for 
1  n  0 

for 
to  s 

typ 

s  th 


of  b 
rks  1 
k  s  a  r 

ed  to 
h  u  n  1 
a  1  In 
A  n  e 
ot  a  1 
a  1  CO 
Su 
e  t  1  n  g 
exh  1  b 
n  a  1  i 
a  r  n  e 
n  for 
the  c 
n  1  y  0 
Bu  1  a  t 
hoa  t 
e  s  of 
at  a  r 


1  1  at 
s  1  n 
e  1  d 

bo  t 
t-de 
e  s  . 
t  ao  r 
1  n  pu 
nf  1  J 
c  h  c 

net 
1  t  t 
ei)u  e 
t  ao  r 
aula 
a  s  e 
n  e  d 
1  0  n 
h  at 

ste 

e  1  o 


era  1  , 

V  e  5  t  1 
en  I  1  c 
h  lis 

Th  i  % 
k  1  s 
I  -  »  a  r 

u  r  a  t  1 
y  c  1  1  n 
ao  r  k 
he  ex 
n  c  e  s 
k  sec 
e  are 
ah  e  r  e 
1  r ec  t 
1  s  de 
there 
ady  5 
g  1  c  a  1 


c  oa 
gale 
a  '  . 

rig 
disc 

a  1  I 
f  a  1  d 
1  ab  1 
on  r 
g  ph 
re  :  1 
p  1  1  c 

mat 

lion 
use 
ef  f 

ion. 

ve  1  0 
are 

t  a  t  • 

1  V   J 


b  1  n  a  t 
d.  K 
and  - 
hi  an 
r  e  t  e- 

0  a  s  t 
t  ■)   s 

e  and 

e  c  li  r  s 

e  n  one 

s  t  r  J 

1  t  •  '1 

0  c  c  J 
5.     A 

d  to 

e  c  t  i  ¥ 
I  n 

ped  a 
c  0  r  r 
c  y  c  1 

n  5  0  1  V 


I  0  n  ^  :  - 

1  '.     n 
a  c  1 
d 

y  n- 

:  e  1  d  .  - 
I  n  - 

n  a  15 
-■  •  J  r  e 
J  p  :  1  n  j 
r  i  t 
r  r  a  y  s 
denote 

e 

>  J  c  h 
long 
e  - 
Inj 
able. 


several  Interesting  sjbrlasjes 
probleai  are  easily  solvable.   The  aain 
purpose  of  the  paper  Is  to  exhibit  the  essential 
chara-ter  of  i\ ' »  \y     state  ryrling  in  large 

f  r epe a t ed- s t r u c t u r e  loglr  netaorks. 
Author 


Nevertheless 
of  such 

J  f 
'  r 
classes 


ALi-.    ■..     3«5'5 
T  IsTK,  (   All 


U   I  V 

ITS     f :  r  1  c  -■ 


».0 


■iayine^n     lo.,     Mailhaa,     Mass. 

HI'-H     ^  f<tOI  t.N(  t      T     NNtL.     Ll  t  V  U  t     STDl. 

by     J.      Lavlne     and     •        ^el$t.      Sep     '..     ^■'p.      incI. 

illus        table,     1^    refs.     ^Technical     note     no.     ^ , 

Contract     AF    30(602)2673.     ProJ.     ^'     ' 

RAD(      TDK     '.^-^?^) 

Inclas-slfled  report 

DtSf  K  I  PTiiKS  I    •■Icroaave  aapllflers.   •Tran- 
sistor aapllflers.   •(athodes,  "Diodes.  'Solid 
stale  physics.  Noise.  Hedjctlon.  Electron 
beams.  Thin  fiias.  Gr-wth.  Evaporation,  Prep- 
aration,  t.  lertronic  circuits.  Hea»ure«ent, 
Transistors. 


H  0  r  (  1 
aap : if 
noise 
Li  s  1  n  g 
r  e  n  t  1  y 
J  •■  V  ice 
in  c  '•  n 
sol  id- 
ef  f  :,rt 
\  e  r  S  1  o 
effort 

!«•■  t  a  ;  - 

e  n  1  t  •  e 
1  c  .1  1  ;  y 
t  r  a  n  5  i 
ie  i  s  u  r 
lures. 
MIS   t  O 

f  r  cim  a 
f  0  r  ■H'l  t 
en  1  s  s  I 
p  r  0 V  in 
c  a  t  h  o  rt 
was  p  e 
fabric 
the  p  - 
sa  1 1  s  f 

of     tun 

C  0  n  !  1  • 


s      rep 

1  c  a  t  1 

f  1  g  J  r 

t  J  n  n  e 

t  h  e 

t  h  e 

j  J  n  c  t 

state 

'         1 

n     0  f 

t   >      I 
1  n  t  f  r 
r     wit 
emit 
s  t  o  r  , 
e  me  n  t 
Ti- 
de c 
1  J  n  n  c 
1   <  n     a  ! 

'  n   ,        rl  I 

i      t  ",  e 

I'       5  U    1 

r  f  o  riT 


■  r  t 
)  n 

e       a 

'.  1  n 
f  1 
5  e 

I  i  n 
an 

Tip  r 

!  h  e 

h  t  a 

fa  c 

h  (■ 
ted 

a  n 
s       ' 

m» 
Tip  1 


sp. 


t  at. 


r  s  t 
end 

H   1  t 
pl    if 

!  V  e 
«e  t 

1  n  h 
e  an 
db  , 

n  ,i  t 
d 
n     ne 

1  n     o 

1  s  1 
e  a  I  h 
t     t  h 
t  i.     J 
char 

'  *'     f 

1  n     \ 

t  li  n 

ij     p 

"■    1    ■! 

■    .  d  f 
Aj  I" 


a  1  ■ 
a  t 
h  a 
le  r 
t  he 
«  1- 
o  I  - 
pl   1 

el 
1 

ta  1 
l,je 

•■     [     f 

■de 
f  r 
n  d  •■ 


e  h 
f  i 

c  , 

P 
ed 

n 

P 

d 

i  n 

e  1 

f  I 
a 

e  C 

n  1 

-  1 
■r  t 
'  c  t 

■ha 

■  r  t 
t'  r 
J  s 
f  " 

e  s  • 
T  < 

■f  .    1 


V  1  n  g 
!  1  y  : 
nd     • 

S  e  s 

t     an 

R  g     a 

r  ow  a 
lion 
1  e  t  1 
r  f  ac 

Iron 

by 
exam 
o  n  5 
alio 
e  r  f  a 
e  of 
n  en 

■t.  t 
r  t  r  r 
f  s  t 
t  1  c  ^ 
in  t 
"M  1  n 
n  .  J  d  e 

am! 
ia  n  e  e 


kHc 

are 

a  1  1 

I  h  i 

V  e      s 

in  V 

0  n-  1 
e     an 

beh 
r  ep  1 

i  na  I 

1  n     t 

n     n  f 
c  e     a 

t  he 

1  S  5   1 

a  1  n 
1  s  t  1 
e  p  s 

I  .. 
Ml-     a 
J     Hr 

s  t  r 

t  h.- 

1  n  il 


noise 
db     ga  1 
b  a  ndw  1 
r  u  n  n  1  n  g 
-sol  Id 
n     film 
t  r  u  c  I  d  r 
o  I  V  e  d  : 
a  y  e  r     t  r 
pi  1  f  1  e  r 
a  v  1  o  r     1 
a  c  1  n  g     t 
ion     of 
he    ae I  a 
f ou  r- t 
«p 1  1  f  i  e 
second 
in      into 
e  \  p  I  o  r  a 
c  >,     of     t 
toward  s 
tnH  k  *■     H 
mp  1   1  f  1  e 
ens: 
ij  c  t  J  r  •■  s 
p  r  -  p  ^  r  rt 
t  r  •■     ■■  V  a 
e  r    puis 


n  i  c  r  o 
n  ,  ' 
dt  h  - 
cone 
state 
e  a  t  ho 
e  .  T 
a  n 
a  n  s  1  s 


wave 
db 

by 
u  r- 

de 

he 

tor 
a  n 


n      the 
he     A  u 
t  h  e  ra : 
1  -ba  s  f 
e  rm  I  n ( 
r     5  t  rv 

p  ha  M 

V  a  e  J  I 
t  o  r  y 
u  n  n  e  I 

1  ™- 
l  u  n  n  e 
r        h 
t  ht 

u  s  1  n  ^ 
1  1  . 
1  Hit  ion 
e  d     and     d  c 


la  1 
■u  c- 

,  e 


■1 
rk 


0  f 


or; 


AO-2'^4    421  Dlv.       t^ .     26 

(TISTE/CAM)    OTS    price    $1.60 

Knij-''.  s,       Jd^nes     (o.,      idndwlch.      111. 

i-(1^rAl     iNITS    TU't     I   •<     XH-11/U;.        1    Ti) 

TY  Pr     H'   -:"/<.■     CI. ASM     H        Di.KS. 

P  r     J  r  ••  ,  s     re;'         no         ■  ,      M  a  y  -  J  u  '  y     '  .    , 

by     «l        ^         fu-  n  .n  e  t  t  .         .1  j  '  v     '  .   ,      '  ip  ■       \nr  \ 

•  ab  .    •  4 

vtonlract     [)  A    36-039- *  c-.-^  1  .'-4'' 

Ubc  I  a  s  ^  1  f  1  ed      r 

D  ESC  ■^  :  P  r  ■(  S  ■.  •  J  J  I  r  t  .'.  c  r  y  s  t  rt  1  s  ,  •(  r 
h)l!-rs  •MrtTj??i'-lj'lnj  -n"tho(l>.  S-- 
e  s  s  1  n  j  ,  A  d  1  •■  ^  1  .  '•  s  .  ^  e  J  1  1  n  J  i-  impound 
(■re/jj-n'-v     shift,      Heslstdme,     Tables 

r.  f  f  o  r  t  w  ^  s  r  1  n  t  1  -1  li  •■  d  t  1  e  .s  t  a  h  1  1  s  h  cap 
ajiufacijr-  cc.  slals  in  the  frerjuoncy 
1  to  20  a  ■  ,  t  vpe  (  !  X«l-  ■  '  /  <'  .  at  the 
500  per  eigi'-h  J'  shift  li  tho  all  g 
2?/U  type  ho'.l.-r-,  11  nd  to  produce  p.lo 
each    of     fiv-     fr-guencles.     thf    quintlt 


«(-     IN    THE 
llus. 

.-port 

y  s  t  a  1 

lis,      Pr  oc- 
1  .      1 .  1  a  >  s  , 


ability    to 

rang'-    of 
rite     of 
I  a  .  s     H(  - 
t     runs     on 
1  e  5     to    be 


i-^    per    frequency    of    natural    quart!,     and    125    of 
ticK    frequency     to    b^    of    cultured     quirtz.        A 
iiitable    g ' a i s-»ea 1 ing    anchine    required    for 
'.111    capability     Is    being    developed    using    induc- 
;ioa    heat.        Experinenls    were    conducted    allh 
iirnus    ceiaentj,     and    pre-curing,     curing,     and 
ticujia    bake-out    cycles.       A    tabular    suannry    of 
.ip?ri«ents     is    presented.        (Author) 


TISTP,  JW 


Dlv. 
DTS    price 


$2. 


1  ^  , 
6C 


12 


jercules    Powder    Co.,     Bacchus,     I'lah. 
VDXVERSION    OF    STRESS    RELAXATION    MODULUS    TO 
rrSAilC    HODULIS    for    a    VISCOELASTIC    MATERIAL. 
ji   J.     M .     Anderson.       Nov    62,     15p.     incl.     lllus. 
iiblfs.     '     refs.         .Itepl.     no.     IITO-270-2) 


Cos trac  t    AF 


.it. 


2i.3 


Unc I asi if  led    report 


DESCRIPTORS:        •Relaxation    tiae,     •Integral 
equations,     •Viscosity,    Digital    conputers. 
Frequency,     Stresses,     Polyaers,     Dynaalcs 
<(uBerlcal     analysis,     Elasticity. 


*3-.'~-,    ...""I  Div.       8,     7 

TISTM    EJH       OTS    price    $3.60 


jfn'ral     Electric    Co.,     Schenectady, 
iULlATIO',    OF    A    MOLYBDENCIi    EMITTER 
a:    THERMIONIC    POWER    CONVERTER. 
quarterly    technical    progress     rept. 

Sep- 


N.   Y. 
LOW  VOLTAGE 

no.  3 , 


inel.  illus.  table. 


J  ■  ' 


Nov     f  Z , 
}    i. .     A .     H  a  u  ra .        Dec    '  . 
Sfpt.     no.     K-tCt    Q-y, 
Conlract     AF     33  (  657)  832  .•  .     Proj 

I'nclassified     report 

DESC K I PTUHS:        "Cathodes       Electron    tubes), 
•^.-viura    electron     tubes,     •Electric     power    pro- 
Jjtion,     •Thermoelectricity,     Molybdenum,     Life 
fxpe Clancy,     Electrode. s.     Sintered    cathodes, 
Ca-ling,     Electric     arcs,     .Sapphires,     Manufac- 
tarinj    method.s,     Deterioration,     Seals,     Therm- 
ionic    emission. 


I;   emi  I  t 

lOOC  hou 
•It  ronv 
lie  r  a  r,  J 
leitr  I     HI 

»lectrod 
:r»r  J  t  1  n 
1 '  r  I  e  r  s 
II. >  .on 
'i!  :  ••.-  n 
:;f  r  ai  1  n 
> ;  nee  n 
iipd  for 
'  0  u  n  d    to 

1  5  1  g  n  1 
il  ;■  e  (j     H 

'in  II 1  t 
'••'trod 
iloned     h 

'  s !  mat 
'■'  con 
'  >  -  hour 
•lent  tp 
•^•'    norm 

*  ii '.  1  0  r 


(  s 

of 

t  e  r 

of 

P" 

w  a 

|)  e  r 

u  c  t 
r  . 

t  t  a 

N  1  I 

a 
a  1  n 
a  ve 
can 
den 
the 
fa 
her 
1  a  1 
r  I  e 
of 

s 
op 


ten 
V  a 

1  1 
de 

1  %  c 
s'  f 
1  od 

u  r  e 

An 
1  n  e 
h  c 
nd 
t  a  1 

de 
t  I 
C  e 

e  a 
br  1 

1  n 

r  s 

0  p  e 
how 
era 


ded   St 

p  o  r  Co 

f  e  ran 

s  1  J  n  a 

to  1 

r  >  s  t  a  I 

o  u  n  d  I 

,  a  1  t  h 

has  b 

8  r  c  u  m 

0  n 
a  ra  1  c 

1:  . 
ng  t 
r  1  o  r 
t  th 
r  ea 
ode. 
ted 

1  a  1 
tend 
suit 
lion 

no 
n  g     r 


ea  d  y 
n  v  e  r 

lie 
t    c  a 
500 
line 
o     re 
o  u  IJ  h 
een 
u  1  at 

i  ni 

-t  o- 

Th 

he  e 

ated 

e  s  a 

c  t  1  n 

Co 

from 

po  we 

e  d  s 

ed  1 

T 

aaj  0 

eg  1  0 


Stat 
ter  s 
e  X  p  e  c 
t  h  0  d  e 
C.    T 

a  r  c  - 
main 

the 
shown 
ed  to 
t  1  a  1 
metal 
e  sap 
1  ec  t  r 

1  n  . 
pph  1  r 
gait 
n  v  e  r  I 

s  1  n  t 
r  lev 
t  eady 
n  an 
he  re 
r  ins 
n  of 


►■  0  p  e 
how  I 
ted  w 

temp 
he  po 
cast 
const 
life 

t  0  b 
t  a  1  0 
de  s  i  g 

seal 
p  h  1  r  e 
ode  s 

c  0  n  V 
e  spa 
h  the 
e  r  s  t 
e  r  ed 
els  t 

Stat 
ace  un 
suits 
t  abi  1 
the  c 


rati 

h  at 
i  th 
e  r  a  I 
we  r 
mo  1  y 
ant 
of  I 
e  CO 

f  -.:'' 

n  e  o 
ten 
mat 
e  p  a  r 
ene 
C  e  r 

a  n  o 
e  s  I  e 
Mo  m 
h  an 
e  op 
ul  at 

of 
1  t  1  e 
o  n  V  e 


on  of 
at  1  e 
the  p 
u  r  e  s 
0  u  t  p  u 
bden  u 
over 
he  CO 
n  s  i  de 
'"  ho 
n  ve  r  t 
pe  r  a  t 
er  i  a  1 
a  t  i  0  n 
r  s  . 
mater 
d  e  r  a 
d  ait 
at  er  i 
the  a 
e  r  at  i 
ion  0 
the  t 
s  0  ve 
r  t  er . 


the 
as  t 
r  e  s- 
i  n 
t 
ra 

this 
n- 
r- 
u  r  s 
e  r  s 
u  re  s 

was 
II 
1  a  1 
ther 
h 

al 
rc- 
on 
f 

ran- 
r 


ITISTM    EJH       UTS    pri  re    $1  .  eO 

-•tiorainries     for    Applied    Sciences,     I.     of 

-1'Cago  ,      111. 

*^tlLiK  tStKGY  UlbTKIHlTIUN  UF  PHOTUELECTHON  S . 


Qu.arterly  progress  rept.  no.  2,  16  July- 

16  Oct  62. 

by  Jay  Burns.   Nov  62,  l^p.  incl.  illus. 

no.  LAS-SR-22A-8) 

(Contract  DA  ^^-009-eng-5004) 

Unclasiified 


iRept, 


report 

DESCRIPTORS:   •Photoel ect ron s ,  •Phototubes, 
'Cathodes  (Electron  tubes).  Materials,  Design, 
Coatings,  Graphite,  Cesium  alloys,  Antlaony 
alloys,  Measureaent,  Electrodes,  Focusing, 
PhotoMu Itipliers. 

Construction  of  the  experinental  tube  and  its 
associated  equipaent,  described  in  some  detail 
in  the  preceding  quarterly  report,  has  proceeded 
to  the  point  where  the  completed  tube  is  ready 
for  test  and  vacuum  processing  in  preparation 
for  making  the  first  (S-9)  photocathodes  and 
carrying  out  initial  angular  distribution 
measurement s .   (Author)  ' 
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Navy  Electronics  Lab.,  San  Diego,  Calif. 
COMPUTING  EFFICIENCY  OF  POWER  TRANSMISSION  ON  A 
RADIO-FREQUENCY  LINE, 

by  R.  T.  Brackett.   26  Sep  62,  1 2p .  incl.  illus 
tables,  6  refs.   (NEL  rept.  no.  1138) 

Unclassified  report 

DESCRIPTORS:   •Transmission  lines,  •Coaxial 
cables.  Nomographs,  Wave  transmission.  Radio 
communication  systems,  Shipborne,  Impedance, 
Matheaatlcal  analysis.  Standing  wave  ratios, 
Impedance  matching.  Transformations  (Mathe- 
matics), Numerical  methods  and  procedures, 
Rad  1  0  frequency  power.  Effectiveness. 

Efforts  were  made  to  develop  a  numerical  tech- 
nique for  determining  the  efficiency  of  power 
transmission  on  a  radio  frequency  line  between 
a  source  of  power  and  a  drain.   A  nomogram  is 
given  for  determining  the  efficiency  of  power 
transmission  from  certain  properties  of  the  line 
and  impedance  properties  at  the  drain.   It  is 
recommended  that  this  nomogram  be  made  available 
to  design  agencies  for  use  as  one  desiqn 
criterion.    (Author) 
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Transformers,  Mathematical  prediction. 
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Aray  Electronics  Research  and  Develop  seat  lab. 
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TIAL  BELL  PROBLEM. 
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DESCRIPTORS;    •£  lee  t  r  magnet  1  r  waves.   "Ojii-ji 
■  echanics,  Hechanical  pr)perti'!>.   I  .iip  e  j  a  n  ■  ■  , 
Ilea  su  reaen  t  ,  Boundary  layer,  tjjati  'Hs 

The  problea  of  electronic  penetration   f  a  rer- 
taagular  potential  barrier  it  solveii  Ijv  aeans   f 
an  electronagnetic  analogy.    Appropriit*"  einctr- 
aagnetic  analogues  of  the  r|uantum  aernanica! 
parameters  are  pointed  out  and  the  fact  Is  indi- 
cated that,  for  aost  cases,  analogous  boundary 
conditions  can  be  set  up.    An  objectlv--  of  this 
report  is  to  stiaulate  interest  in  t  h  »■  jse  of 
e 1 ec t roaagae t i c  engineering  techniques  f jr  the 
solution  of  quantuB  i»a»e  problems  which  night  nut 
readily  respond  to  th-  application  if  staniard 
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been     carried     out.        These     features     are     the     start- 
lag     tlae,     duration     and     strength     of     the    echo.        No 
significant     correlHlinn     exists     between     any     of 
the     above     feature.*    and     solar     or    magnetic    dis- 
turbance    effnrts.         Kchoes     which     comaence     early 
In     the     afternon     tend     to     be     stronger     and     to     last 
far      longer      than     those     which     rimmonri'     later. 
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discussed.  Author, 
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UfcS<  K  I  PTukSj    •Moon,   •Ulurnil  variation, 
•Ionospheric  propagation,  I  i  d  .■  s  ,   H  a  d  1  o 
communication  systems.   Periodical  »sriations. 

Lunar  tidal  analyses  of  the  starting  tiao, 

intensity  and  duration  of  anomalous  trans- 

e-juatorial  hark-scatter  echoes  wee-  carried 

nut.    Semi-diurnal   lunar  variations  in  starting 

'  1  ae  and  duration  are  found,   and  an  hypothesis 

15  proposed  I,  explain  the  observe,]  pnas'-  of 
these  variation. s.     Author 
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.'tSTRi  PTORs  :   •(  amera  tubes,  'Image  inlensi- 
fiers,  •Targets,  P ho t o rau 1 t i p 1 i er s ,  Aluminua 
compounds.  Aluminum,  Oxides,  Metal  films, 
'*i\n    films.  Potassium  compounds,  Chlorides, 

•fiium  allovs,  Anliraonv  alloys. 


'•i*  perfurmance  of 


camera  tube,  especially  its 


sensitivity,  can  be  iaproved  by  eaploying  a 
neans  of  multiplying  the  electronic  charge 
emitted  by  the  photocathode  ia  respoase  to 
radiation  prior  to  storage  and  subsequent 
scanning  for  readout.   One  possible  approach  of 
achieving  such  a  pre-beam  gain  is  the  use  of 
electron  boabardaent  induced  conductivity  (EBIC) 
in  a  thin  layer  of  an  insulator  or  seal  conductor . 
The  basic  problens  encountered  with  this  type  of 
target  are  briefly  reviewed  and  sumnarized. 
Another  aethod  of  achieving  prebeam  gain  is  by 
secondary  electron  emission  and  conduction  (SEC) 
in  a  porous  layer  of  a  suitable  insulator. 
Because  of  pronising  results  obtained  with  this 
type  of  target  in  a  parallel  program,  effort  was 
concentrated  on  the  low  density  KCI-target,   A 
description  of  the  node  of  operation  and  the 
expected  and  achieved  perfornance  of  these 
targets  is  given.   In  order  to  evaluate  target 
performance  in  a  sealed  off  tube  containing  a 
caesium  antimony  phot  oca t hode.  s uc h  a  tube  was 
built  and  evaluated.   (.Author; 
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COMPATIBLE  TECHNIQUES  FOR  INTEGRATED  CIRCUITRY. 

Quarterly  rept.  no.  5,  1  May-31  July  62. 

31  July  62.  15^?.  Incl.  lllus.  tables. 

(Contract  AF  33(616)8276) 

Unclassified  report 

DESCRIPTORS;   "Packaged  circuits,  •■Icrorainia- 
turizatlon  (Electronics),  'Mo  I ec tr on i c s ,  'Seal- 
conductors,  Chemical  milling.  Hydrochloric 
acid,  Seaiconduc t ing  filas.  Vapor  plating. 
Hydrogen,  Temperature,  Gallium  compounds, 
Arsenides,  Thin  filas.  Resistance,  Dielectric 
filas,  Aluainua  coapounds,  Silicon  compounds. 
Resistors,  Oxides,  Capacitors,  Rad i of requency 
coils,  EI ec trodepos i t ion ,  Tin  compounds.  Elec- 
tric connectors,  Aluainum,  Printed  circuits. 
Switching  circuits,  Electronic  circuits. 
Amplifiers,  Ultrahigh  frequency.  Radio  re- 
ceivers, Rad iof requency  oscillators. 

Effort  was  spent  in  developing  process  techniques 
which  are  necessary  for  integrated  circuit  fab- 
rication.  This  effort  has  been  both  in  morpho- 
logical areas  and  thin  films  as  applied  to  semi- 
conducting substrate.   Further  efforts  In  per- 
fecting epitaxial  techniques  are  reported.   A 
program  has  been  started  to  develop  and  fabricate 
typical  circuits  which  are  practical  for  a  wide 
range  of  high  and  low  frequency  amplifier  appli- 
cations as  well  as  logic  circuits.   (Author; 

AD-2Q4  663      Div.   8,  30 
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FREQUENCY  SYNTHESIZER  A  METHOD  OF  FREQUENCY 

CONTROL  BY  DIGITAL  CONVERSION. 

Foundational  Research  Rept.. 

bv  C.  Halko  and  J.  Rawley.   1?  Dec  62,  M>p .     Incl. 

iilus.   (Kept.  BO.  NADC-tL-fc272) 

Unclassified  report 

DESCRIPTORSr   •Generators.  •Frequency.  Coding. 
Errors.  Very  high  frequency.  Digital  coaputers. 
Feasibility  studies.  Electronic  circuits, 
Micromin iatar i>at ion  (Electronics),  Coatrol 
systems .  ^ 

A  study  was  initiated  to  develop  a  frequency 
synthesizer  to  replace  present  day  spectrum 
generators.   The  design  objectives  were  to  mini- 
mize spurious  signal  outputs,  eliminate  mechani- 
cal components,  and  to  incorporate  electronic 
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clrcultrjr  coapatlble  ■1th  ai  c  ro-a  i  n  1  (  t  u  r  1 1  a  l  1  o  n 
tcchnlquei.   A  aethod  of  frequency  -"-'rol  was 
developed,  uilng  counters  and  logi.      culls  l  > 
develop  i  hlgkly  accurtte  coded  error  to  connect 
to  •  variable  frequency  oicillator.   A  bread- 
board aodel  Mag  constructed,  vhicn  oas  cap  ,\f 
of  preieleetiag  aajr  discrete  frequency  h  1  t  h  k  n 
the  raage  froa  2 .  ^     to  '.   ac  with  a  thforeticai 
accuracy  of  «^  count.   The  frequency  cjntryl 
techniques  generate  an  output  signal  froa  a 
slagle  vfo  which  alnlaizes  tne  generatl  m  o{ 
spurious  outputs.   By  changing  only  I  nr-     vfo  and 
a  1  xe  r  stages,  thest?  fri-quency  c'mtrol  sysl»-iiis  *  i - 
capable  of  providing  a  standard  by  whlcn  it  is 
possible  to  obtain  a  band  of  discrete  frequenci'!! 
over  the  entire  r-f  spectrua.    Author 
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iBcrease  in  occurrence  and/or  range  spreading  of 
[  sub  sc  echoes,  but  was  independent  of  the 
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lijlhematical     theorem     is     presented     for     finding 
1'    Hilberl     transform    of    a     product     of     functions 
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iijineering     applications     are     discussed.      .Author 


\j-:^^    "1  *!  U  iv  .        o  ,     26 

:;STt/CHJ)     OTS    price     $3.60 


Stlvania    Electric     Products,     Inc.,     Walthan,     Mass 
ICTIVE    THIN-FILM    TECHNIOIES    MICHOMIN    PROGRAM. 
!itfrlm    development     rept.     no.     2  ,     2}     Sep-         [ 
.:   Dec    c:  , 

:y   Egons     Hasmanis     and     Janes    Cline.        1 »,    Jan    63, 
p.     incl.      illus.     tables,     t     refs.     ^Kept.     no. 


ntract  N0bsr--^"b3. 


ProJ.  SH  o:8-C,i-~3; 
I'nclassified  report 


jES(  H  I  PTiiRS:    'Ulodes.  •Transistors.  "Thin 
filii,  •Semiconducting  films,  Vapor  plating. 
Vicuum  systems.  Surfaces,  Sealconductors, 
lanu f a c t u r 1 ng  methods.  Production,  Microscopy, 
Single  crystals.  Crystal  structure.  Elec- 
trical properties,  Nucleation.  Resistance, 
Hill  effect.  Measurement,  Life  expectancy, 
tvap  orators,  (,rowth.  Crystals,  Processing. 
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filas.  Metal  filns.  Ferromagnetic  materials, 
Inductance,  Measurement,  Production, 
Processing,  Ferrites. 
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DESCRIPTORS:   •Semiconductors,  •Lasers, 
•Germanium  compounds.  Diodes,  Single  crystals 
(Metallurgy),  Int ermet a  1 1 1 c  compounds,  Neo- 
dynium,  Luminescence,  Germanium  alloys, 
Optics,  Low  temperature  research.  Laboratory 
equipment.  Excitation,  Chemical  analysis. 
Processing,  Feasibility  studies,  Arsenides. 

During  the  past  quarter,  techniques  have  been 
developed  for  fabricating  germaniun  arsenide(GA) 
diodes.   One  diode  was  made  from  a  GA  crystal 
containing  neodymium  and  its  electroluminescence 
characteristics  measured  at  several  temperatures. 
Normal  zinc-doped  GA  luminescence  was  observed, 
bu^  no  neodymium  emission  lines  were  seen. 
Absorption  and  fluorescence  measurements  on  the 
same  material  also  failed  to  reveal  neodymium 
lines.   Rough  calculations  Indicated  that  the 
neodymium  concentration  may  have  to  be  con- 
siderably higher  than  could  have  axisted  in 
that  material  before  significant  neodyalum 
emission  can  be  seen.   Diffusion  doping  of  GA 
and  germanium  alloys  Mlth  neodymium  are  now 
being  studied.   (Author) 
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ectrons  that  are  present  in  the  ionized 
the  re-entry  plasaa  skealh  ar  the  exhaust 
ets  cause  severe  attenuation  and  reflec- 

'l.Ttromagnetic  waves.   A  frequentlypro- 
oiuiion  to  the  resultant  c  oaniun  i  ca  t  i  on 

IS  the  addition  of  trace  amounts  of  an 
negative  species.   The  conditions  which 
orable  or  unfavorable  for  ''soaking  up'' 
ns  are  examined.   The  work  of  Sanochkin 
nded  to  include  theraal  ionization  in  gas 

with  e 1 ec t raaega t 1 ve  species.   A  model 
used  where  each  species  is  characterized 


parameters.   wnen  ionization  potential  and  elec- 
tron affinity  are  equal,  electrons  are  absorbed 
efficiently  up  to  kT  of  about  1/10.   When  ioni- 
zation potential  exceeds  the  electron  affinity, 
the  efficiency  for  free  electron  renoval  de- 
creases markedly.   (Author) 
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nd-order  wing- body  interference  theory  of 
and  Beane  i,  J  .  Aftro.  Sci.,  Vol.  .?'' ,  No.  ^ 
'>         .  P-  b^'»-7r«;)   is  used  in  the  theo- 
calculatlon  of  the  pressure  distributions 

wing  of  a  wing-body  coablnation.    R e- 
e  coapared  with  experlaental  values  ob- 
ron  wind-tunnel  tests,  at  'a  Mach  nuaber 


FLUID  MECHANICS  -  Division  9 

of  7.35,  on  •  cone-cylinder  non-lifting  body  with 
a  triangular  aing  of  wedge  section  set  at  Inci- 
dences of  0,  3,  6  and  10  degrees.   It  is  shown 
that  interference  effects  can  be  very  large  and 
can  be  calculated  theoretically  with  good 
accuracy.   (Author) 
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DESCRIPTORS:   "Hydrodyn aai c s ,  "Magnetic 
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Fluid  flow. 
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EFFECT  OF  TEMPERATURE  OF  MEDIUM  ON  AMPLIFICATION 
FACTOR  OF  PHOTOELECTRONIC  MULTIPLIER, 
by  Ye.  L.  Stolyarova,  G.  M.  Suchkova,  and 
Nesterova.   29  Nov  b2,  7p.  incl.  illus.  8 
iTrans.  no.  FTD-TT-b2- 1 5 " 5  from  Pribory  I 
Analiza  Izlucheniy,  Moscow,  Inzhenerno- 
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Unclassified  report 

DESCRIPTORS:   •Electronic  equipment,  •Photo- 
electric materials.  Temperature,  Secondary 
emission,  Heat  exchangers,  Metals,  Energy, 
Translations,  Amplifiers. 

Results  of  a  systeaatic  examination  into  the 
dependenceof  signal  amplitude  on  temperature, 
obtained  for  three  types  of  Soviet  photoelec- 
tronic  multipliers,  are  presented.   (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright-Patterson  Air  Force  Base,  Ohio. 
EXPERIMENTAL  DETERMINATION  OF  THERMAL  RADIATION 
CHARACTERISTICS  DURING  HEATING  OF  BODIES  BY 
RADIATION  IN  A  RAY  TRANSPARENT  MEDIUM, 
by  I.  M.  Maslennikov.   14  Nov  62,  13p.  incl. 
illus.  tables,  6  refs.   (Trans,  no.  FTD-TT-62- 
1394  from  Tezisy  Dokladov  I  Soobshcheniy  Na 
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Unclassified  report 

DESCRIPTORS:  "Thermal  radiation.  Heat  trans- 
fer, Translations,  Optics,  Radiation  effects, 
Density,  Surfaces,  Heat  exchangers. 

This  method  allows  for  a  sufficiently  rapid  and 
accurate  determination  of  optical  characteris- 
tics of  bodies  participating  in  radiant  heat 
exchange,  angular  radiation  coefficients,  sur- 
face density  of  the  resultant  radiant  stream  and 
surface  intensity  of  heat  accumulation.   This 
method  appears  to  be  a  further  development  of 
investigations  by  the  school  of  academician 


37 


__•  _j A 


ITT  fTTrk  inrmANirS 


FLUID  BAECHANICS  -  Division  9 


Division  «  -  FLUID  MECHANICS 

A.B.Lyko»,     and    is     ^)i^fd     tin     nodprn     i  1 -■ »  >     "'     :  *^  " 
ph»ao«enologic«l     theory    of     radialiDn     »n>l     il  > 
ipplicitlori    perl«in:nj     ti     p  r  o  h  ;  f  ■  »     »  f        a:^- 
Uling     ridijnl     hell      ■ttntig'-     in     <Y.t-«»     ofjr* 
bodiet.         This     Belh.i'      Mf:'-rs     frm     ,>r>'Ti      -iy 
pjblish-'d     »n«iojouN     aeinaJs     in     « e  v  -  r  a  .     ■*»>. 


AD--  ',    ' ^*  D  1  *  '30 

TISTP,  WH       oTb    pr  1     •■     t    .60 


•Vpp 


J  J  -^  f  s 


Bur-au    d'An«ly?i-    •»    <»»     H'-ri- 

anai.ug'sti'DY   i)k   SilUr    pi-nitMS    f^;IAT:',^    :     ;:fT!N'. 

Sl'RKACES     IN     AN    Htl   !<     -UHi      H'lVhUEIT. 
Final     rept . 


^  <-.  ."  . 


inc  1'      i  !  1  y  «, 


.Contract    N62S'8-^' 


nrlaislfi'-O     r'-p'Tl 


DESCKIPTOKS: 
traf.     •Flaiil 

Hater . 


•Ma  r  I  »»•  p  r  upf  1  I  f  ri  . 
lechjnlrs.  Surfarfs, 


•Analog  I T  >' 

S  itnij  1  a  I  1  in  . 


The  first  report  deflnt-.l  •  i  r-  j.-nfral  priiri 
•  f  ■tlllzatloB  ami  r.iii'i'riirti>n  "f  an  ini! 
tank  for  studying  thf  ;.  .•rtjrbaliun  pot.'nti.i 
aroand  lifting  farfdr.";  sjt.mitt^d  t .)  Ji  "•: 
dal  ■OTeaent.   Thf  pr-'^fnl  report.  « »!  l  r  h  ul 
lliei  the  sane  qu.>i«t(n«s,  j  i  v  -  s  t  1  ^  r  •■  ■,  i  :  i 
obtained  Bllh  this  tank  in  thf  resoIu!;n   < 
various  ele«e«lary  probl>-B5    These  d-t.-rmi 
tlons  were  used  for  thf  final  setup  of  tn- 
■  odel  which  can  be  consiaer>-il  as  correipoad 
■eciralely  to  its  ■•llcipated  fanctlon. 
Au  t  hor ' 


p  1  f  ^ 


f 

n  ■*  - 

,1  n  a  1  0  g 
in. J 


TISTV  '"-tr 


D  i  V 
i)TS  p  r  i  r  f 


ab  • 


if  «  1  nn  , 


RoseBount  Aeronautical 

■  ianeapol  Is. 

BIND    TlJNNtl.     INVtSTII.ATP.S      |^      At.  t! 'iU\  N  A  M 

SLIPPEB    BtAHS    AS    UnCNTI-D    1>N     A    TYHITM 

fJ(XKET    SLED. 

Frederick    Hoynlhan     and     f<jJolf     He 


■  P  K  ^  .S  '  1  N  I  <-■ 


by 

Oct  b^ ,  3Jp.  lacl 
(Hept.  no.  RAL-BH 
(Coalract  AF  Z'^[t 
(AFOSR/DRA    o.'-l-^) 


tables 


na  n  n  . 
r-f  s. 


1  I  1  u  s  . 
■  1  jr,  1 
,.  ,  .-■f^  <  ,      Pr  )J  .  ''*5fe) 

L'nrlasslfi'-il  report 


DESf HIPTuKS:    •Hoc»el  propelled  sleds,  A-r. 
dyaaaics,  Saperioalcs.  « I »d  tanael  «od-!s, 
■  odel  tests.  Pressiir--,  l.oa.l  ,1  i  >  t  r  i !  -.  t  i  -  n  . 
Lift. 

Results  of  wind  tunnel  neasureaents  of  lift  *nii 
drag  of  allpper  beaaa  mkeu    ■oualed  oa  a  basic 
sled  configuration  are  presented  and   lisruss-d 
The  pressure  distributions  on  the  top  and  bolt.n 
of  the  sled  body  are  alio  presented.   Variables 
lavestlgated  were  location  of  front  slipper  beam 
asd  froal  aad  rear  slipper  beaa  fairing  sha(»<- 
Nack  auiaber  range  was  froia  '  .  '  to  ...   Simjlat'-d 
iraek  cross  lection  was  that  of  the  Air  (■orre 
Missile  Developaent  C--nter  at  the  HoMonan  Air 
Force  Base,  New  Mexico.   The  results  shiw  that 
tke  slipper  beaa  lift  cliar  ac  t  e  r  i  »  i  i  c  s  can  prr- 
doalnate  and  by  proper  shape  and  location  of  t  n  •• 
slipper  beaaa.  the  overall  sled  lift  caa  be  ef- 
fectively controlled.   For  example,  t  h  ►•  overall 
lift  can  be  aade  aegatlve  over  the  whole  Mach 
■  aaiker  rBaje  by  atlag  obrioasly  negative  lift 
fairings  and  by  locating  the  front  beaia  forward 
•f  the  nose-body  shoulder,  and  by  placing  tn- 
froat  beaa  at  the  shoulder  the  overall  lift  is 
•pproxlaale ly  xero  over  the  saae  speed  range. 
( Aathor) 


AI>-:  ■;  -.^  >      OiT    ',  '",  1";.  30 
'  :  sTB  P<  K   »  T  ■>  i>r  I  ce  t 

(Oluabla  11     >e«  Y   ri 

5T■^^^^I•^  IN  ^  "<  ;  N  i  «  PH  h  ^  s  1  H  1  f   ^:^  l-KA^.l^ 

t'l  *5r  I  ■  riM  '  K-»^.  .  !  :^  *  ..iNiif  s . 

t,  ,   «    ^  1  1  r,   /  a  .  a     N  0  »   •  ■  .   •   P    ""■  '    1  '•  '■  u  »  . 
^  ;  f  f  ,       1  e  r  a «  1  c  a  1   r  e  ;■  I    "  ;■'•,''    <^  "  ■ 

CU-lS-c  UNH   't.;73;  ct, 

(Contract  n  nr-26678.  ProJ.  Nonr  nf.j,.j,/,(,) 

I'n  ■  1  <  ss  1  f  1  e  1    repor  t 


:)^-.''llIm'K^;         •^•re>,e,,      ".liniridl      ;-.)ies, 
•i„4i.l     r  .   r  n  e  I      .r     ,e;;  an'^,      J' r -•  s  ■,  j  r  e  ,     Numeriral 
■ethods     ■'nJ     ^,rocedures.     Ma  I  h  e  m  .■ '.  i  c  a  1     cm^juler 
;,j  -n^'j  t  er  N  .     '    .  nj-u  t  er      logic, 

.<e.i<ali^.n     liTie.      Integrals. 
nte.gral     e  ;  ^  ..  i  i  ..  n  ^  ,      uyerators        «a  I  h  e  ■  J  t  1  r  s  ;  . 


data.     (' 

0  1  g  1 


I  in  1 
,  n  ,  J  '  e  r  s 
.11   I  I)  n 


1  d 


B.i  t  le  -sd  !   I  '   a  1 


.inalvsis.      ^lTl■Jlatl(l^ 


A     nethod     of      letermning     stresses     Jnd     strains 
under     the    ajsumplioo    uf     p.ane     strain     ii    an 
1 sconpr es s I bl e    v  I  s r o- e  I  a s f 1 r - p  I  a s t i r     thick- 
walled     cylinder      .  ^  :      e  r  i      t.       i  n  t  e  r  n -•  1      .revsure 
presented  K  '  r      i     -n  .i  I  e  r  i  .(  1     ■  i  t  h     d  e  v  i  a  t  o  r  1  r 

J  .  ,  P  ,  ,  -  ,  •  r   1  I  "      r  e  .   I  t  1  "  n  s     r  n  ,i  r  .i  i    t  e  r  i  s  t  1  ''     "  '.      ■' 
I  be     nuaericak     cvaputaiioa     IS 


stand  *rd      s>j 
carried     out 
\  u\  n  .J  r 


Id  . 


t  he 


:i  H    ,1  1  g  1  t  I  1     c  0  »(■  u  t  er 


1620. 


AD-294  63«,  f""        \     t.n 

illSTk/rVL)    <>T^    pri.e    I -.60 


T  .■  r  n  1  r  0      ;•■  r  n  n  .1  J  t   1  < 


1  «  i  t  1  '.  J  I  0     S  ,1  I-  1  o  q  .)  ; 

.Heil.^Ai     s.s-iy-iilHHli-   ^^^LM.s    in    iopkhsunu 

Jl'^'^'inlVind     I.     UaHlva.        1'>^?.     ^^P-      '"■■'■• 

'l\l[^.r\     \l'■M052)22^     ..nd     r„an,     AK    FOAR    ^  .  -  M  ) 

nr  1  a  ss  I  f  led     report 


T  t  >•  rn  I 


p  r ,.  ^  ..  -^  t  •■  d     -It      t  1  ••     r  1  1  r 

tn,.     A-ronaut  i<-a  1     b  c  w  n  r  .- s  .      ■    '-     "      ■^'^a 

Sl;rk1i'li,      Swed.-n. 


t  1 o  n  a  1     (     'n  g  r 


b  s     in 


•  AerodTnSfil'- s  ,   H  e  c  o  ^h  1  n  a  t  I  on 

Boundary   1  a  v -■  r  .  I  on- 


lj  t  M  R  I  PT '  i  H  S : 

,,.,,,  t  I  ,1  n  s    U  1  s  s  ..  1  a  t  1  on 

■ac  t  1  ■  n  s  ,   K  '--en  try  ae  ro- 
loni/atlnn.  (.as  fluw.  Heat 

Heaction  kinetics, 


^  ....  1     n       I   n  »•  .^  1  c  a 

;  ,  7  1  Ti  I  .■  s  .      i.a  • 

irinsfer.     Moaents,     tsfrgy, 

^;aT■     propag.it  inn  .      liminar     (.  i  .<  n  d  a  r  v      layer 

H  r  y  e  r  s  o  n  I  c  f  i  '  *« 


In- 

hyP'' 

t. '.  jn 
t  h  f 
■■)  u  t  ^ 
f  r  oa 
1  nd 
i  n  i  . 
t  r  a  r 
r  e  g  1 
be  Iw 
V  a  po 
.  .1.. 
I  s  s 
r-  J  1 
ana! 
r  r  I  t 


1  n  f  i  u  •■  n  r  e  of  c  fi  e  ■  I  r 
rsonir  flows  Is  r-n 
.,  :  r  >■  I  '  "1 1)  1  '1  i  t  1  '  n  a 
,1  a  r  .  layer.  I  I  is 
region  of  aaxlwua  r 
r   invlscid  flow  is 

eiuillhrlum  occur 
t"iis  iiakes  pissibl'' 
vtical   solution   in 
V   reacTlon   rates,   b 
mes  are  clearly  sho 
een  the  air  rjnsVit 
r  1  zed  aa  t  e  r  i  a  I  from 
assuaption   Is  narte 
>  fast  that   It  take 

n  :-ls  simpllfle 
ylical  solution  for 
eriuw  ft^r  fla.Tie  ext 


a  1  non- 

s  1  d  »■  r  ed 

n  d  diss 

(III  1  n  t  ed 

on  V  ee  t  i 

in  f  <  I  u  1 

inly  r  1 

the  oh 

which  t 

od  y  s  ha 

wn  .   r  h 

■  r n  t  s  a 

the  Ma 

that  t h 

s  place 

s  th.-  o 

finite 

lacl ion 


.'l)U  I  1 

1  n   I 
oc  1  a  I 

)  J  I 
V  e  he 
1  It.  r  I 
o  s  e  t 
tent! 
h-  ef 
pes  a 
»■  n  1  r  a 
nd  an 
1  1  . 
e   Che 

i  n  a 
b  tenl 

r  e  a  c 

Is  g 


1  b  r  1 
he  f 
1  n  n 
that 
a  t  i  n 
ua  , 
o  t  h 

0  n  n 
feel 
nd  f 

1  re 
y  in 
I  n  t 
a  i  c  a 

ve  r 
Ion 
t  1  n  n 
1  V  e  n 


urn  on 

o  1  1  iiw  ing 

in  the 

since  in 
g  ,  the 
departures 
e  wall, 
f  a  siaple 
.s  of  a  r  b  » - 
1  ight 
actions 
Jected  or 
his  case 
1  react  ioa 
y  this 
nt    an 

rate.  A 
A  u  t  h  o  r  1 


XO-?'^^    696      Dlv.   9 
n^TA/GEC)  (iT^  t' rice  $3.60 

Koa-.  V  .   .Italy,. 

HEAT  (  iiNDlCT  I'i"«  IN  KI.'-^T- SH  AP^;D  BODIES, 


38 


^»    l.u  1  g  I    Mrog  1  1  o  .        S'P 
2    refs.      iT.-chnical      not. 
(Con t  r»c  t     A! 


t. 


■':  ,     .'pp.     »  n  c  1  .     i  1  I  u  s  . 
nn.     ';     SIAH graph     no. 

incla^sifieri     report 


BtbCKll'T'iKS:         "Blunt     bodies.     Mathematical 
inalvsis       Partial     iliffcrential     e.juations, 

Theor*.      A  .■  r  od  y  n  a  n  1  c  s  ,     Thermal      conductivity 


K  .•  M-  a  r  c  r      1  .s     d  f  s  c  r  1 1  >■  d     of     >•  i  g  e  n  v  «  1  u  »■  s     and     e  i  g  e  n  - 
fmrtions     to     be     nsed     in     roanectiun     with     theraal 

p  r    t  ;  ■  .n  s  .      r      T      t  h  »      c  a  V  .■     (if     general      elliptic 
-      riinHt.  V  Ti      particular     cases     spherical 

1 1 .  .  :  .s     am:     p  a  r  a  !■  i '  1  i  r      shells     can     be     studied. 
reduction     to     ordianry     er^uations     and     a     method 
V     'jtiic     for     thin     shells     are     also     presented. 
1 J  1  h  o  r  , 


The 
of 


»»-. 


ih 


m-, 


Oi  V  . 

p  r  1  c  . 


»' 


25 

.60 


i  r  ,  •  ■■  d     A  1  r  c  r  .1  f  t     '"  o  r  p  .  ,     K  ,1  s  t     Hartford,     Conn. 
INAl^'sIb    oy     MAGNtTOGASDY.NAMIC    GENERATORS    HAVINT, 
bti.«KV:H)    FlETTRODtS    WU    ANISOTROPIT    ("  ONDI  ("  T  I  V  I  TV 
by    J       lonrid    <rown.        F.-b    '',     "^p.     incl.     illus. 
,    refs  .     ;  H'-pi  .      no  .      H-'  <"^? -'.   ' 

Inclassifi.-d     report 


DESr 
duct 

■  agn 
Vi  sc 


Th.     \  . 

•  1  5  :  • 
fluid 

8  r»  t  r 
t  ^.'  in 
an  hnd 
1^  t  n  aai 


•  '  1  •  1 
r  nn  f 1  g 

:  *  n  a  m  I 
1  n  il  J  r  1 
:  r  f  s  •■  n 


fi  1  I'T  n 
J  ■  c  e  , 

.■  t  ,  I  h  \ 
OS  1  t  y 

SIC  .• 
J  d  y  1 
wi  t  h 
.ins  f  o 
t  r  0  d  u 
i  s  p 
c  f  1  .■ 
\  -'  \ 
n  s  I  ,1  n 
'  T.  1  \ 
II  r  a  t  I 

I   h  nd 

\   I  r  1  .1 
r      g.Tl 
Ion. 
t  .'ri  . 


'S: 


d  r 


gu.i 
r  V  1 
I  n  I 
rn.' 
r  T  1 
res 
1  d 


.  e  »  e 

id  \ " 

kn  ,1  I 

:  1  (i 

S  C   I 

s  ot 
d     1 
on 
•  n  t 
va  r 


on  s 

1   s 

h'  •• 

.■  r  .1 

U,- 

A 


Th 
ap 
a  n 

'  P  P 
..      ri 

t  o  r 

s  u  '. 

u  I  h 


I-  ;  u  :  d 

r  a  t  n  r 

.ijr  1  c  5 

y  s  1  s  . 

n  s  d  .■ 
d  {  1  0 
r  0  p  1  c 

n  '    n       .1 

of    a 
-d     f  n 
I  able 

T    .■  71  p 

.■  met 
p  1  1  .'  d 
d  V  3  r 
1  1  .-d 
f  .1  s 
with 
IS  of 
n  r 


flow,  • 
s  ,  ■  .-1  g  n  e 
,     T.-m  p  .■  r 

Report  5 

scribing 

»     of     .1     01 

!■  I  ••  c  t  r  1 

m  (1  r  e     r  o 

current 

r     de  t  !■  rm 

s     a  h «'  a     1 

•  '  r  a  t  u  re  , 

hod     is     s 

to     case 

i  a  b 1 e    aa 

to     the      c 

'   g  m  e  n  t  e  ri 

u  n I  form 

typical 


I-  1  ■  c 
t  1  c 
a  t  u  r 


t  he 
ign.' 
ca  1 
n  \'  e  n 
flux 
1  n  1  n 
he     g 

pre 
uf  f  1 
s  w  I 
gne  t 
a  1  cu 
-i.ri  1 

app 

ra  1 


p  r  o  p 


.'i  I  c  0  n  - 
■  ■  r  t  1  •"  5  , 
r>'  s  s  u  r < 


t  wo 
t  og.3 
c  ond 
lent 

fun 
g  t  h 
a  s  dy 
s  s  u  r 
c  1  e  n 
t  h  a 
1  r  1 
1  a  t  i 
1    ma 

lied 

c  u  1  a 


-  d  i  m  e  n 
5  d  y  n  a  m 
u  c  t  i  V  1 

form 
r  t  i  on  . 

e      e  1  e  C 

nami  c 

e  ,      etc 

t  1  y  g  e 
r bi t  r a 
ndur  t  1 
on  of 
g  n  e  t  0  g 
ma  g  n  e 
t  I  on  s 


s  I  on- 
1  c 

»  ) 

bv 

A 
t  rn- 
va  r- 
.  > 

n  e  r  a  1 
r  y 
on  . 
the 
a  s- 
t  1  c 
a  re 


^^--  •,  7C3 


U  .  V  .        9 
UTi    price    $1. 


6C 


KANu    iirp.,     S.ii'ta    Munic.!,     '"  a  1  i  f  . 

i^ECCLATlVt    CiJNSIUKkATION    O.N    H  I GH-KKEOLENC  Y 

;S'-T  UMl  ITY    OK    THE    LAMINAR    ROriOARY    LAYER    AND 

:^  ^.^^!lr  us   Tiit  uk.sk.n  of   staiulizing 

'» r :  s  o  s 

-  y    H      II,     I,  r  a  n 

^    rpf.s.       Meao 

'-'ontraci    AF 


lO'c     •  .   ,      ■  "  p  .     incl 
o.     KM-J.cl8^-P«) 
b38)7U0.     Proj.     KAND) 

I  n  r  1  a  s  ^  1  f 1 e  d     report 


1  1  1  u  s  , 
I 


DESCK  Il'ToK^  :        •l.irainar    boundary     layer, 
•A^rodynaaic  $  ,     •  .->  t  ab  i  1  i  za  t  i  o  n  .     High     freguency, 
""•''I'lty.     <oatings,     Uaaping,     Gas     flow. 


'    .'  n 

It  J     0 

■i  ir.  1  n 
'  1  n  (1  1 
•  h  1  g 
'■"und 
"Tp^r 
> '.  a !  1 
s  I  r  ■•  a 
layer 
Till 

■  IV.-  s 
1  1  St  1 

■  0  u  n  d 
tkr    H 


t  t 
1  a 
a  r 
ngs 
h-f 
a  ry 
1  ne 
1  1  t 
a  V 
th 
ca  1 

bi  1 
a  r  > 
ave 
rht 


hi 


[Ml  u 

pr 
re., 

1  a 

n  t  a 
y  1 
e  :  n 
1  r  ;, 
f  r 
The 

1  I  V 

-  .  .1 

1  e 

1  n  g 


r  ■  t  1 
yh-f 
n  d  a  r 

0  V  I  d 
uen  c 
y  e  r  . 

1  1  y 

s  ap 
Illy 
ne  s  i 

egu  e 

»  a  V 

1  s 
y  .'  r 
ng  t  h 

Hay 


r  eq 

y     1 
e     e 

y   > 

T 

i  nd 

p  r  o 

d  1 

o  r 

n  c  y 

■■     1 

a  bo 

t  h  1 

of 

e  5  . 


work  i 
B  e  a  c  y  i 
.1  y  e  r  . 
V  1  d  e  n  c  p 
nstabi  1 
he  c  r  i  t 
i  cated 
\  1  raa  t  e  1 
V 1 de  d     b 

abo  ■  t 

of     the 
e  n  g  I  h     o 
ut     "  .   • 
(■  k  n  e  s  s 

the    no 
The     e 


n  d  1  c  a  t  e 
a  s I ab  i  J 
Recent 

for  t  h 
i  t  y  of 
leal  f r 
h  I  gh-f r 
y  ..  i  0 
y  the  1 
.' :     t  i  ae 

To  1  I  mi 
f  the  h 
times  t 
or  appr 
St  cr i t 
d  d  i  e  s     r 


s     t  h 
ity 
e  X  pe 
e     ex 
the 
e  g  u  e 

eque 

f  th 
ami  n 
s  th 
en-S 
igh- 
he  1 
ox  1  n 
i  ca  I 
e  s  u  1 


e     p  o  s  i  1  b  i  1  — 

of     the 

r 1  men  t  a  1 

istence     of 

1  am  B  ar 

n  r  y    of     the 

nc  y    1 n- 

e     f  r  e  e  - 

ar- boundary - 

e    ao  s  t 

c  h  1  i  r  h  t  i  ng 

f  r  e  ()  u  e  n  c  y 

ami na  r- 

a  t  p  1  y    : ,  e 

To  1  I ai an- 
ting    f  roB 


FLUID  BAECHANICS  -  Division  9 

the  high-frequency  instability  are  spaced  much 
closer  to  the  surface  than  to  each  other,  which 
nakes  the  daaping  of  the  high-frequency  insta- 
bility  of  the  laminar  boundary  layer  by  an 
appropriate  stabilizing  coating  a  proaising 
possibility.  ',  A  u  t  h  o  r ) 


AD-2'^,4  722 
,TISTP  TL) 


OTS 


Di  V.   Q 
price  $A. 


bO 


Naval  Ordnance  Lab..  While  Oak.  Md. 

IPPEK  AND  LOWER  BOUNDS  FOR  THE  APSIDAL  ANGLE  IN 

THE  THEORY  OF  THE  HEAVY  SYMMETRICAL  TOP, 

by  J.  H.  Diaz  and  K.  T.  Metcalf.   ^  Oct  62.  36p. 

,  «;  refs.   (Rept.  no.  NOLTR  62-131;  Mathematics 

Dept.  rept.  no.  M-,?'-.) 

Unclassified  report 

DESCKIPTOKS:   "Spheres,  •Particles,  •GraTily, 

•Azimuth,  •Bodie.s  of  revolution,  Inequalities, 
Kinetic  theory.  Potential  theory.  Convex  sets. 
Functions,  Theory,  Surfaces,  Motion,  Vector 
analysis.  lategrals,  Differential  equations. 


A  s  1 

and 

curs 

Thi  s 

t  i  on 

boun 

pres 

f  rem 

t  i  on 

ted. 

part 

firs 

^Aut 


np  1  e  n 

lower 

in  th 

ae  t  ho 

and  a 

ds  obt 

en  t  me 

e  1  I  mi 

The 

again 

i  c  u 1 ar 

tint 

hor) 


etho 
boun 

e  t  h 

d  is 

R  i  ffl 

ai  ae 

thod 

na  1 1 

sh  a 

wi  t 

met 

he  t 


d  is 
ds  f 
eory 

emp 
pro? 
d  by 

i  s 
ng  t 
rpae 
hout 
hod 
heo  r 


dev 
or  t 

of 
1  oye 
eaen 

W. 
the 
he  n 
s  s  o 

con 
in  q 
y  of 


eloped  for  obtaining  upper 
he  apsidal  angle  which  oc- 
the  heavy  symmetrical  top. 
d  to  give  a  quick  deriva- 
t  of  the  upper  and  lower 
Kohn.   An  advantage  of  the 
simplification  which  arises 
eed  for  contour  integra- 
f  the  bounds  is  denonstra- 
tour  integration.   The 
uestion  is  illustrated 
the  spherical  pendulum. 


AD-.  .„  --  i 
TISTP,  JW; 


OTS 


Div. 
pr  i  ce 


Solar,  San  Diego,  Calif. 

DEVELOPMENT  OF  MANUFACTURING  METHODS  FOR  LIGHT- 
WEIGHT METAL  FOIL  HEAT  EXCHANGERS. 
Quarterly  interim  technical  rept.  no.  2, 
IP  Sep-T"  Dec  *:.-. 

by  L.  A.  Schlagel.  17  Dec  c2,  1».  incl.  illus. 
tables,  refs.  (Rept.  no.  ER  12^5-.4) 
^Contract  AF  33  ( t  S"? )  ?'^fct ,  Proj.  7-9:^6) 

Unclassified  report 

DCSCBIPTOKS:   •Heat  exchaagers.  *lanuf act ur ing 
methods.  •Gases,  Bonding.  Pressure,  Design, 
Melding,  Metallurgy,  Metals,  Alloys,  Mate- 
rials, Foils,  Analysis,  Reports. 


The 

Phas 

to  p 

the 

were 

de  ve 

me  t  a 

were 

e  V  a  1 

de  s  i 

e  xch 

of  t 

and 

and 

high 

were 

t*  s 

Chan 

(Aut 


work 
e  I  a 
roduc 
final 

Bade 
lop  t 
1  foi 

subj 
uat  e 
go  I  i 
anger 
he  ex 
pre  s  s 
St  udy 

temp 

comp 
uppor 
ger  d 
hor) 


in  th 
ct  i  vi 
e  i  nf 

heat 

to  V 
he  be 
1  mat 
ected 
the  s 
■  i  tat 

de  s  i 
per  i  m 
Hre  t 

of  ■ 
er  at  u 
leted 
t  tke 
uct  i  n 


e  se 
ties 
oraa 

exc 
ar  i  0 
St  n 
e  r  i  a 

to 
t  re  n 
ions 
gns 
enta 
e  St  i 
ate  r 
re  h 
A 

fin 
g  tr 


cond 

Th 
t  i  on 
hange 
us  to 
ethod 
Is. 

pre  s  s 
gt  h  o 
la 
have 
1  wor 
ng. 
i  a  I  s 
eat  e 
nalyt 
•  1  de 
an  s  i  t 


quarte 
e  se  ac 
ah  i  ch 
r  de  si 
o  1  s  to 
s  for 
Exper  i 
ur  i  zat 
f  the 
proves 
result 
k  in  f 
The  li 
and  CO 
xchang 
i  ca  1  w 
sigas 
ions. 


rly 
t  i  vi 
i  s  r 
gns  . 
exp 
form 
men  t 
i  on 
bond 
eats 
ed  f 
oral 
ter  a 
at  i  n 
er  c 
ork 
for 
and 


per  1 
ties 
equi 
Mo 
er  in 
i  ng 
al  t 
test 
s  'an 

to 
rom 

ng. 

t  ure 

g  s  s 

onst 

was 

the 

aani 


od  was  in 

are  planned 
red  for 
d  i  f i  cat  ions 
ental ly 
and  Joining 
est  samp le  s 
s  to 
d  the 
the  heat 
analy  si  s 
Joining, 

s  urvey 
ui  t  able  for 
ruction 
initiated 
heat  ex- 
folds. 


39 


Division  10  -  FUELS  AND  COMBUSTION 


AD-i  U 


3:2 


Di  V, 


25 


AD- 


Di  V 


DESfK  I  I'TUK  ^1  :        •  "50  lid     roL»et     propel  1  ants, 
•Ijriti.n,     •'^hiicl,     tubes.     T.'sl     equipment, 


FUELS  AND  COMBUSTK>N  -  Division  10 

DESCRIPTORS:   •Solid  rocket  propellants, 
•Propellant  grains,  •Deformation,  •Distor- 


■pprox iaa l« I y  zero  o»rr  the  s««e  ipfeJ  range. 
( Aathor) 


Ht  AT 


V  .      ,  1  I  «  1  y  ,  . 
C  i)1DirTI')1 


IV    Bf  '•^T-SnAPt;D    RfiLIIES, 


3« 


J^n-i^hting  waves.   The  eddies  resulting  froii 


(Author) 


39 


Division  10  -  FUELS  AND  COMBUSTION 


AD-iU  3:. 

,TisTP  »h; 


Di  V.    I, 
OTS  price  | 


^5 
.60 


CAVITIES. 
"  p  .   1  .  .  J  s 


Hjrdrontutlcs,  Inc.,  Liurel,  Md. 
ON  THJ  PULSATION  OF  FINITE.  VENTILATED 
by  C.  C.  Hsu  ind  C.  F   Cht^n.    Nov  -.. 
t«ble,  ►.  refi.   Technical  rept.  no.  1  1  5-4) 
CoBtrict  Nonr-'"''   ,  Proj.  sk    ^q-Ol-Oi) 

Inrlasiifled  r'pir; 

DESCRIPTORS:    •Cavitation,  'HesonaTre.   •■i-Jri- 
foils,  Flyld  flow,  H«rtia.   lifferentia.  ejuj- 
tlonj,  Hydrodvnatilcs,  Hamoni-  an.i.vsi-, 
Natheaaticil  analysis. 

The  pheaoaenon  of  cavity  resonance  is  explained 
as  an  lateractlon  bataeen  the  floa  uf  tne  %ur- 
rounding  liquid  aid  the  conpression  and  expansion 
of  the  contained  gas.   The  genera,  solution  '.  o 
the  llnearlied  problea  of  *  syanetrica.  f  irebody 
perforaing  syaaetrlcal,  harnonic  notion,   in  an 
Infinite  nediua,  alth  a  cavity  pressure  Mhicn  is 
varying  heraoalcally,  is  presented.   The  phen- 
oaenon  of  cavity  resonance  behind  a  ^tati  inar* 
slender  wedge  in  an  infinite  nedija  i>  iCjdie,j 
in  detail;  the  results  show  that  se.f-excitei 
pulsations  at  discreet  .'rejuenciei  are  poiiii.". 
.Author 


;tista  GEC 


Di  T  .    1 
OTS  price  |^.60 


Genera 


Spa  ce  Sciences  Lab 
Philadelphia.  Pa . 

CHEMICAL  NON-EOCILIBHIl  II  EFFtCrS 
PURE  AIR  MAKES, 

by  ■.  Lenard,  ■.  E.  Lonj,  and  k. 
35p.  incl.  illui.  '.  rrfs.  Kepr. 
^Contract  AF  : :,  [  oi"  )  5  '  "^ 

L'  n  r  ;  a  s  s  1  f 


t  r  1  !•     Co., 

IN     H^  PtflSiAIC 


<a  T 


SU 


1  -  .1     report 


Paper  presented  at  A«eri-iri  i<irk''.  society  'Vth 
Annual  Meeting  and  Space  Klijhr  Exposi'ii". 
'3- '3  Nov  62,  Los  Angeles.  '"  a  .  1  f 

DESCBIPTORSi   •Hypersoni'-  flow,  Che,niri.  '.■- 
actions,  Reaction  kine'ics,  Hiji  r-Tiperi'jr- 
research.  Theory,  Air,  Oxvj-'n,  Ni'ro^-'-i,  Nitro 
radicals,  Electrons,  Ni'rogen  compjjTis. 
Oxides.  Atoms,  Gases,  Mike 


The  ef 
the  c  h 
e  X  aa  i  n 
e  qu I  1  I 
c  hea 1 c 

N.  to . 

pe  ra  t  u 
far  wa 
near  ■ 
the  bo 
c 1 r cu  1 
lu  bt  eq 
the  Ma 
and  f  1 
1 1 de  re 
ef f ec  t 
they  a 
live  e 
c  on  t  rl 
alto  1 
result 
1  ng  c  h 
of  Che 
can  be 
n  on-eq 
ship  t 
t  1  on  f 


feet 
ea  I  c 
ed  . 
briu 
a  1  k 

NO* 
re  a 
ke  i 
ake 
unda 
at  1  n 
uen  t 
ke  r 
i  ght 
d. 

I  ar 
r  1  le 
ffec 
bu  t  0 
dent 
I  a  r 
eat  c 
al  ca 

s  h  0 
ui  11 
0  t  h 
or  e 


of  fi 
a  I  s  t  r 

The  t 
a  c  oe  f 
1  n  e  t  1  c 
.  e- ; 
1  r  ,  is 
s  t  rea 
theory 
ry  lay 
g  f  1  ow 

deTCl 
egi  on 

speed 
The  re 
e  1  apo 

prl  aa 
t«  .  T 
r$  to 
1  fled. 
e  then 
ally  f 
1  klne 
an  t  h  i 
b  r  1  ua 
e  va  1  i 
qui ra  1 


n  1  t  e  r  h 
u  e  t  u  re 
e  c  h  n  1  q  u 
f  i  c  i  e  n  t 
s  for  a 
1 ?- reac 

u  t  i  1  1  z 
ted  as 

c  on  s  i  d 
e  r  f 1 ow 
s  in  t  h 
opaen  t 
d  own  s  t  r 
I  0  f  p  r 
suits  s 
rt  an  t  1 
ri ly  fr 
he  spec 
the  n  on 
The  I 

relate 
rozen  f 
tics  to 
t  the  a 
effect 
dl  t  y  of 
en  t  wa  k 


en  1  c  a 
of  hv 
e  of 
s  ,  ba 

"-co 
t  i  on 
ed  in 
an  as 
e  r  s  t 

■  1  t  h 
e  ba  s 
of  t  h 
ean  . 
ac  t  1  c 
h  ow  w 
n  the 
oa  CO 
1  e  $  t 
-e  qu  1 
n  c  i  p  I 
d  t  0 
1  ow . 

the 
ppe  a  r 
bears 

t  he 
e  r  a  1 


1  re 
pe  r  5 
1  n  c  I 
jei 
mp  on 
mode 

t  h  e 
y  tn  p  t 
he  V 

t  he 
e  re 
1  s  V 

A  r 
a  I  I 
here 

wa  k 
n  ve  c 
hat 
1  1  br 
en  t 
c  a  I  r 

By 

f  r  0  z 
a  n  c  e 

an 
f  r  0  z 

'■  u  1  a 


action 
on  1  c  w  1 
p  1  e  n  •  n 
in  1  1  n  e 
e  n  t  ,  U  . 
1  of  hi 
a  n  a  I  y  s 

0  '  1  c  re 

1  $  c  ou  5 

1  n  v  1  s  c 
gi on  ,  a 
1  s  c  ou  5 
a  n  ge  of 
n  t  e  re  s  t 

n  on- e  q 
e  and  w 
t 1 ve  or 
are  the 
1 um  e  f  f 
n  on- e  q  u 
u  1  a  t  i  0  n 
the  a  p  p 
en     r e  $  u 

of  1  n  c 
inverse 
en  f I d  w 
t  1  o  n  5  . 


rate 

k"  5 

,  n  - 

■I  T  I    I 

\: 

jh    • 

1  s  . 
J  1  )1 
m  1  X  1 
1  d  a 
nd  t 
•ore 

a  1  t 

1  s 
u  1  1  1 
he  t  h 

dl  f 

p  ri 
e  c  t  S 

1  1  1  b 
s     as 

1  1  c  a 
Its, 

1   P  1   e 

re  1 
ass 

,  A  u  T 


s     on 

1    5 


ed 


.       l-    . 
•■11- 

T  V 
;     '  rt  •• 
n  g     r)  f 
n  d     re- 
he 

1  n  t    1 
1  !  u  de  5 
I-  on- 
ta  r  1  um 
e  r 

f  J- 

n  ■■  1  p  a  ; 

are 
r  1  un 
s  u«- 

r  1   J  n 

1  t 
n  ! 

at  1  0  n - 
um  p- 
ho  r 


AD-.    ■,    ^  '"  Oi  v.        ■> 

T  :  STP     JK       OTS    p  r^  r--     $2.60 

Calif jrnii     Inst,     of    Tech.,     Pasdd-ni 

THE     P'l.SAriiN    METHOD     FOS    iltNtHATING    (4VITATI0N 

D AMAUt 

riv     !<::■. 1     -1.     Plesiel.        Dec    c2,     'v.      inc..      illus. 

r  e  ;•  ^  r<  -  .  •  .      no.     8  5-22) 

(.Contract     N,nr-22028) 

U  n  c  1  a  s  s  1  f  1  e  ,;     r  e  p   1  r  t 


DhSI    .*iIPro:<Sl 
D-'ruati    1.     J' 
Mi'-rials,     Sdl; 


1  V  I  '  1  '  1    J  n 

e  r  1  J  r  I  !  1  o ' 
.     Liquids 


•Pulse     genera' ors, 

U  a  «  a  g  e     r  ,)  n  t  r  0  1  , 
Corrosion. 


»es  a  : 
,  f     m. 
•   he      ' 
1  r     [1 . 
!  1  m  I 
■n  ^r  - 
5  ...    I 
5    1.' 

w  h  .-  1 
D  V      ) 

!■     3T       < 

Sign) 
d  a  m  -1 
a    p  J 


•    5 

r  •■  r  I 
a  V  ;  • 


e  1 


I 


s  >•  I 
I  V  ; 


0  r  r 
fie 


rne 

c  1  V 
'  -I  '  1 
im  1  u 

1  n  s 
1  ffe 
hen 
'■  r  . 


;-  u  .  s  • 
w  h  e  r 
d  im  a  ^ 
1  t  a  t  i 
"I  •}     1  1 

e  n  S  1  I 
renc  • 

it      1  ' 
,  \u' 


•  n  s  1 

•  ,*     r 

1     t  h 

I*-     r 
on 

qu  1 
!  a  n 
1    ve 

d  p 


:'ie     ravi'a'iiin     damage 
irv     procedure     in     which 
in     an     in'ermit'ent, 
found     t  h  ^ ;      the     rate     of 
ive     to    corrosion     is 
vitation     than     for 

r  ,1  V  1  !  a  t  1  n  g     liquid     is 
••■     IS     jIs        increased 
r     ;  rt  •■  s  .■     n  .1  t  e  r  1  1  1  s 
IS     d  1  s  t  1  1  1  ••  d     w  1  ;  >•  r     but 
s  1  1  '      s    1  1  J  '  1  •"!  n  . 
lis     •  »  ,.  r ..      IS    no 
'■e     ravi'ition 
n      I     ste^dv     or     in 


1  n  ' 

•n  1  ' 

t  w.-  • 

p  .  1  • 


AD-.  '.;  977       Div.   9.  25 

ITIsTP  J*   I- I. -5  prire  $3,60 

Microwave  K  e  3  .■  a  r  "  rt  i  n  >  l  .  ,   P  ,  .  v  t  e  1  rt  n  1  c   Inst,  of 

H  r  0  0  k  .  V  n  ,   N  .   ^ 

IfcAKt     WAVtS     :n     t,  t(  TKuMAlNLT  ;l     PlltNuHhS  a. 

by     A  r  '.  rt  J  r     A  .     1    1  1  n  >■  r  .  Aug     •  <. ,     ,■  V p  .      1  n  c  1  .      1  1  1  u  s  . 

2'.      ref>.  Kept.      no.      PliKK  1-106^-62, 

(COBtrart     AK     "i'i'^  OL^, 'U  •  ■  .      Proj.      ,' 

(AFCHl.     -.---8)  nrljssifled     report 

Dtsr  H  I  PTuiib  :        •  1 1  ec  t  run  jgne  t  1  f     wave^, 
•P.^^llla     prt.  sics,     Kadijtiin     ^•ffect^,      •surfaces, 
A  n  t  >■  n  n  a  ^  ,      f.  x  •    1  t  d  t  1  o  n  . 


The 
;  mp  o 
p  rt  e  n 
t  rt  1  s 
p  h  e  n 
J  1  >  c 
1  n  •: 
r  a  d  1 
rail 
log- 
pe  r  1 
Pure 


c  1  a  1 
r  I  ti  n 
J ::!  e  .1 
r  o  1 
omen 

U  i  >  '■ 

.  n  nt- 
.i  t  I  o 
a  t  1  - 
pen 
odl  c 
eU 


od  1 
rad 


n     -p 
!  •■  r  :n  1 
r  rt  •■ 
and 
u  n     w 
'  r  o  ra 
'  r  "  111 
i;     a  n 
r  u  c  t 
1  a  t  1 


e  1  r 

h  s 

u  r  c 

r  1  o 

n  '1  J 


.  n     «  n      1  ^      .  >■  J  n  )     .«  a  V  e  ,     p  .  a  y  s     an 

'.  1  r  1  ••  t  V     .   :"     •■  1  e  r  t  r  o  ra  a  g  n  e  t  1  c 
■  J  1  •  ■  0  .  .      li  n  d     a     r  '■  c  o  g  n  1  t  1  u  n     of 
•  «t     1  n  ■>  1  g  n  t      into     ra  a  n  >     of     t  h  e  i  e 
!  •■  r  t  1  e  s     of     leak)     wave)     ,1  r  e 
e  f  u  1  n  e  s  >.     IS     1  1  .  u  s  I  r  a  t  e  d 
ailea     .ea*)     wave     antennas, 
xclted     p.a^raa     layers, 
a  1  1  y  -  ra  o  d  u  1  .(  t  e  d      surfaces, 
1^  o  0  d  '  s     a  n  o  ra  ii  1  1  e  s     on 
d     I   erenkov     and     Sraith- 
l  liu  r 


e—  e 

d  1  c 

5  , 

a  n 
Au 


10.    FUELS  AND  COMBUSTION 


AU-. 


Dlv.        10.     30 


T  IbTM    t.lH       iiT:^    price    $'  .  oO 

Princeton  N 

tXPEK  IMtN  r,-,     iS     THh     li.SiriiA     u^     toMPU-SlTt     SULIU 

PKuPtL.,  xsr-^ 

Master's  trtosis, 

D  y  Philip  L- .   I  o  ,«  1  n  .    ,'  I  n     ,   '  v  .   1  n  c  1  .   1  1  1  u  s  . 

lablfs.   -..  refs. 

Con  t  r  ir  I   \F  ..  ■  ,638)^1  1  ) 

AFOSK---3)  Unclassified  report 


40 


jt.>rH  ll'TuKs  : 
•Ignition,      •'^hi 
.n  s  t  r  jrre  n  t  a  t  1  01 
f  I  !  -1  s  ,      f  h  o  t  u  f  1  1 


"5  olid  ri)L»et  propellants, 
cl,  lubfi,  Trst  equipment, 
,     (■  a  1  1  t>  r  a  t  1  o  n  ,     (jages.     Thin 


can-'  r  < 

Al  exp-r 
lint  ign 
ised  to 
Ike  igni 
uider  te 
describe 
lid  a  St 
t«be.  T 
descri  be 
cissed  1 
■ere  tes 
Ijni  t  i  on 
photo  t  ub 
•  udows 
ited  wi  t 
arthod  a 
ciaera  f 
lod  the 
Fila  pro 
purpose 
fxpr  r  i  me 
11  a  sho 
,*atnor; 


^  ,     Mot  n 

;-■■•■  t  o  . 
1  t  1  "  r     « 
g.-n.-r.il. 
t  1  "  t'     I-  r,  I 
St.  T  *  > 

d;  0  fl 
ring  no 
rt  e  p  r  o  p  . 
d  .1  n  d  t  I 
n  .l.-tii 
t  •■  d  .1  n  d 
t  1  •n>'  ■■ 

e  ■.      I    1  >    * 

in      t  *■  •■ 
t.      t  .■  ,.      i 

re       r!  1    s  I 

or  o  b  s  e 
photogr 

c  e  s  s  1  n  ij 
of  this 
ntal    te 

rk  tut"' 


trie  cells,  High  speed 
piitur''  csmerai.  Test  methods. 


FUELS  AND  COMBUSTION  -  Division  10 


DESCRIPTORS:   •Solid  rocket  propellants, 
•Propellant  grains,  •Deformation,  •Distor- 
tion, X-rays,  •Scintillation  counters. 
Fracture  (Mechanics),  Binders,  Stresses, 
Theory. 
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Southwest      H'S'ircrt     Invt.,      San     An'onio,      Tex. 
STl'DIES    (f      lsrKr<SAl      1)  I  PLA(  KMKN  rS     IN     SOLID     PRO- 
PELLANT   OHAINS        S1KKA(K     STRAINS     IN     CASfc-BONDED 
iODELS    01     ROCKET    MlUORS     . 

I  n  t  e  r  i  m    r  o  p  •     ,  | 

by   Doug  lis    Hs  •■,  u-r  ,     Jr. 
'Oct     '-  •  ,  p  .     1  n  c  1  . 

Com  rac  '     n  on  r-3363CC , 


and     Leonard    I' 

1  1  I  u  s  .     table, 

Pro     .      ■     ,■- 

I   nclassi  fied 


Ra  s  t  re  11 i 
■^     re  f  5  . 

report 


DESCRIPTOHSi        'R     ckf      cises,     'Propellant 
grains,     'S'r.ss.v        S'r.in     gages,     Mechanical 
properi.es,      ."■(•  n  s  I  1  •■     properties,     Bonding, 
Elastomers,     Esters,      Is^csanir     arids,     Polvmers, 
Irethan^s,     T'-st     -leThods,      Test     equipment. 
X-rays,      Sr-inti;i:i'ior     counters,      Me, i  sure - 
•  ent,    Krii'iir--       Morhinics\     Processing, 
Rocket    r,)s.'s. 

Strain    measurements     on     'he     r.ise     of     rocket      en- 
Jine    models     with     applied     loads     were     made     with 
flectric    resistance     tspe     s'rain     gages,     enabling 
til'    computation     of     case     surface     stresses.        The 
aodel    consisted     of     in     aluminum    case    and    a     vis- 
coelastir     gr.i.n.         \    •^  o  d  e  1     having     a     circular- 
Jtllped    grii-i     Wi^     •■■s'i'd     first     with     an     applied 
internal     pressur''     and     then     was     tested     to     failurt 
■  1 1  h    an     .1  p  p  ;  1  •■  d     1X1   I  1      load,     uniformly    distri- 
buted.       \    Tode;     having     a     star-shaped     grain    was 
loaded    with     an      ipplied     in'ern.il     pressure     until 
»    failure    by     rup'unng     occurred.  Author 
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•■arch     Inst.,     ban    Antonio,     Tex. 
TtRNAl.     DISPLACEMENTS     IN    SOLID 
AlN.-s        DISPLACEMENTS     IN     CYLINDRICAL, 
f!ANt    SPECIMENS     INDER    INIAXIAL 


re  111     and    K.     C.     DeHarl.        1     Oct     t1 

1  us  .     t  a  bl es  . 

r  -,'  Jfc3  0C,     Proj  .     1  ^i  *-/  ) 

I'nclassified    report 


Surface    and    internal    longitudinal    and    radial 
displacement    data,     as    acquired    by    using    the 
embedded -par t i c 1 e    technique,     are    presented    for 
cylindrical    models     subjected     to    uniaxial    com- 
pression   loadings.       Minor    deviations    from    the 
predicted    longitudinal    and    radial    displacement 
linearity    for    axially    symmetric    conditions    are 
noted.       The    material    moduli     and    the    model's 
volumetric     behavior    based    on    actual    displacement 
measurements     are    also    presented.        (Author) 
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Monsanto    Research    Corp.,     Dayton,     Ohio. 
SI  RVEY    OF    RECENT    RESEARCH    IN    FLAME    EXTINGUISHMENT. 
Rept.     for    May    6^-Sep    62    on    A    Research    Program    for 
Understanding    the    Mechanisms     of    Flame    Inhibition, 
by    G.     B.     Skinner.       Dec    62,     2"p.     8"    refs. 
.Contract     AF    3?(65"~'^6"",     Proj.     6C"5! 
Suppl.     '     to    ASD    TR    k'.-iZe,     AD-2"2    122' 

Unclassified    report 

DESCRIPTORS:       "Fire    extinguishers,     •Fires, 
•Flames,     Hydrocarbons,     Halocarbons,     Foams, 
Powders,     Sprays,     Fire    detectors,     Firefighting 
vehicles.    Literature,     Bibliography,     Inhibition. 

Current     state-of-the-art     in     flame    extinguishment 
by    chemical     and    physical     agents     is     reviewed, 
based    on    papers    published    during    the    period 
April     "Jtl    -    Aug    1^62,     in    technical    journals, 
trade     literature    and    Government     reports.       Papers 
presented    in    two    symposia    are    also    considered: 
an    American    Chemical    Society    Symposium    on    Fire 
Control     Research,     held    at     the    September    1^6" 
mepting    of    the    Society,     and    the    Ninth    Symposium 
on    Combustion,     August,     ■!Q62.        (Author^ 
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Monsanto    Research    Corp.,     Dayton,     Ohio. 
MKCHANISM    AND    CHEMICAL    INHIBITION    OF    THE    HYDRA- 
ZlNt-NITROGEN    TETROXIDE    REACTION. 

Rept.     for    Aug    61-Oct     b2    on    A    Research    Program    for 
Understanding    the    Mechanisms    of    Flarae    Inhibition, 
by    G.     B.     Skinner,     W.     H.     Hedley    and    A.     D.     Snyder. 
Dec    r-'^  ,     ■^^p.     incl.     illus.     2C    refs. 

Contracts    AF    3  3  (,  bl  b)  775  7    and    AF    33(b57)7617, 
Pr  oj  .     bJ  "7  5) 

ASD    TDR    b2-10iiri  Unclassified    report 

DESCRIPTORS:       "Rocket    fuels,     •Coabustion, 
*Fuel     additives.     Hydrazines,     Nitrogen    compounds, 
Teiroxides,    Borates,     Methyl    radicals.     Bromides, 
tlhanes.    Benzene,    Thiophenes,     Toluenes,    Com- 
bustion   chamber    gases.    Reaction    kinetics. 
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Fl  EL    CHEMISTKY       SEl.tCrtLi    A  H  T  1 1   .  c!  ^     . 

2C     Dec     '  .\     ,^'p.      incl.     illu>.      t  a :,  :  -  s  ,      refj 
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Oxidation.  Cheaii-al  reaction 
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Applied  Physics  Lab.,  Jonn^  rlopnin>       ^i 
Spring,  Md. 

FLAME  INHIBITION  HEStAKCH. 

Quarterly  progress  rept.  anl  lejr.y  luniiar 
'  Nov  o ' -  ;  ■  Oct  ' z . 

Not  -,^,     ^^p .      incl.   illus.  table,   r-f,. 
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DESCHIPTOHS:   "Flaae  propagation,  V-.a-ne 
Fuel  additives.   Ignition.  Kineti    th-ir« 
CoBputers,  Fire  control,  Ve.ocit*,  Nozz 
Inhibition.  Diffusion. 
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General     Applied    Science    I.  ab?..     Inc.     ff.-ip 
N.    r. 

EXPEHIMENTAL    RESILTS    ON    SiPKi^SOSn      lOBUlSIIU.N. 
by    J.     Tamgno    and    0.     Linit--iinn  Uer    '32,     35p. 

incl.     illut.     a     refs.     (Techni-i.     r-pi.     no.     332) 
(Contrtct    AF    491  638)  t»t^  T 

Unclassified     report 

OCSCBIPTORSj        'Hydrogen,     'Coabu s t  i on  ,     Mir, 
•Shock    tubes,     Supersonic    nozzles,     H i j n     ,  f  s- 
s  ..  r-     research,     Shock    waves.     Electronic     •• 'j  i  i  p- 
Tien',     Gases,     Ignition,     Nitrogen,     Diffusion, 
Theory,     S..-rs     ii     s.     Supersonic     flow. 
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DESCRIPTOKS:        •Guidmr-,     •S-ibilizi 
te«l,     *Comaand     lyst-as,     •:i,j«in^j     d  .■  v 
Control    systeas,     Errora,     Gyro    stati 
Gyroscopes,     Inertial     guidance,     Gj.d.d    ti  :  v  s  i  ;  .■ 
trajectories,     Gu.i-'     miss.,.-     'ri-i.nj     sys'.-ms, 
Infrared    1 1  r  g  e  t     s  •»,■,•,  ^     n  1 1-  i  r     t-   -  m  i  -  ,j  .     .^i  a  d  i  r 
tirget     seekers,     Ht-at     hoaing,     Guii'.d    -i  i  s  s  i  l  ■■ 
coaputers.     Fire    control     systems,     1  n  ■  ••  ,j  ^  ^  -  ,,  r  s  , 
Range,     Radio    hoaing.     Kiiir     'ri     iin.j.     ISSR. 

Guided    nissiles, 

# 

Contents! 

Generil  principles  of  nissiles 

Guidance  systea  errors 

Flight  s t ibi 1 1 zit i on  of  a  aisslle 

Internil  guidance  ^v^-.ts  f,r  V-Z    ballistic 

*i  s  s 1  1 es 
Inertial  systeas  of  intern  il  ^juidance 
Coaaand  aethods  of  guidanc- 
Homing  aethods  and  coabined  methods  of  guidtnre 
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ti  J  s  t  I      n  ,      t'  .  a  s  ,-«  a     p  ",  v  s  1  i-  s  .      K  a  d  1  o  me  t  e  r  s  ,      High 
temperature     rese^r^h.      sipeitrojrapdic     data, 
Cl  1      1  J  Tl  . 
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INSTALLATIONS  AND  CONSTRUCTION  -  Division  13 


tPPl.K  AT  li'NS     To    CO'lTKOl.    SYSTt.MS     OPTIMIZATION 

fKOHl  i  MS . 

[.  t    M  a  s  a  n  a  I  >     A  o  k  i  .         '<  o  v     '  .   ,      ' '  p  .      incl.      i  I  1  u  s  . 

c    ref s  Kept.     no.     62-58) 

^Conlracl     Nonr-.'3352) 
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Inclasslfied     report 

DCSCH  1  I'T'MfS:        •Guided     missile     t  r  a  j  e  r  t  u  r  i  e  s  , 
•Contrl     systems,     •Programiring,     Mathematical 
r    pif^uter    data,     Computer     logic,     Least     squares 
leth.Ml,     Hunrlionul     analysis.     Polynomials,     Curve 
fittings.     Matrix    algehra,      Integral     equations, 
■  ..•(tins.     Numerical     methods     and     procedures, 
Kat^emiitlral     analysis,     Uynamirs. 
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roblen     of     u  b  I  ,1  1  n  1  n  y     best     approximate     real- 
on        f     a     given     trajectory     h y     the     system     tra- 
r>     has     been     considered.         In     general      this 
em     rannot     be     solved     exactly     and     various 
t"unds     on     th-e     error     are     derived      in     the 
In     the     case     called      independent     control 
•  arh     rorapiinent     of     state     variables     can     be 
'.led     independently.        Therefore,      the    p  r  o  b  1  e 
I'S      ipe-dlmenslonal.      and     certain     cases     are 

t'      te     solved     exactly     by     utilizing    certain 
iral     techniques     and     oin-nax     theorems. 
or) 
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Air    t-  1 1  r  1  e     li  a  1  1  i  s  t  i  r     Missile     Div..     Air     Research 
in:    .1  p  i  e  .  o  ,' .ne  n  t     I   o  mm  a  n  d  ,      1  n  g  1  e  w  o  o  d  ,     i    a  1  i  f  , 
H:«AS    iNulNHKlM.     Dibli.S     .'i  I  A  N  D  A  K  D  S    FoK     MISSlLl 

SYSTtM  tyi  1  ^^^  sr 

•  N-v     ■  ■>  ,     -      ,- .      inci         I  .1  li  1  e  s        AiUM    ixhibit     •"-'-"A; 
»j.ersf,:ps     nil)     Ixhitiit         ■"--',      ■     Aug        ",      rev. 

I    Mar     r8j 

Inclasbified     report 

OES(  h  i  iT  I  ri  s,  ;        "Human     engineering,      •Ouided 
■  issiles,     i.uided     missile     personnel.     Design, 
GroLfii'.     supjurt     equipment,     Standardization, 
Relii'ility.     Automation.     Disfilay     systems. 
Coding,     -^f  \  e  c  \  \  It  n  ,     Safely    devices.     Markers. 
Cathode     r^^     tutes,     lontrul,      Hazards.     Control 
knobs.     I       ntr..!     panels,     I   cntrol     systems. 
Switches,      ('hysiral     properties,     (onductors, 
'' 11  lor  5.     N     ise.      Viliration,     Humidity.     Tempera- 
te,' e.     l.luminatiun.     Anthropometry,     Tables. 

T-.s    exi^'it     r«,-is     prepared     for     design     engineers. 
It     sets     f.rth     design     principles     and     practices, 
both    general     ,1  n  d     specific.     '  i-     he    used     in    design- 
ing   equipTifnt     fir     -naximum    utiii/alion     by     guided 
■  issile    oper.ilur     and     maintenance     personnel.         In 
addition,     this     e\hitit     is     an     attempt     to     provide 

•  basis    for    design     st.indardization    within     and 
••org    systems.  Author) 
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I  n  c  1   I  '  s  1  f  1  e  d     report 


DESCRIPTORS:        •Valves,     •Blast,     Pressure, 
Shock    waves,     Air    raid     shelters.     Ventilation, 
Ventilation    ducts,     Aluminum,     Steel,     Gas    flow, 

Tests. 

The  ventilation  systems  of  shelters  providing 
blast  protection  must  have  automatic  valves  to 
prevent  ingress  of  damaging  pressure  waves 
through  the  air  ducts.   This  report  discusses 
a  6C0-cfm  blast-actuated  closure  valve  developed 
for  overpressure  up  to  100  psi.   A  series  of 
air-flow  and  blast  tests  were  performed  which 
show  that  the  valve  has  the  potential  to  satisfy 
all  of  the  desirable  criteria  but  requires 
further  development.   (Author) 
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(TISTH/DGH/  OTS  price  $1.10  ■ 

Naval  (ivil  tngineering  Lab.,  Port  Hueneme, 
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A  DtVLLOPMhNT  PROGIiAM  FOR  POLAR  CAMP  SANITATION, 

by  W .  H.  Nehlsen.   26  Dec  62,  "p.  illus.  tables. 

Technical  note  no.  476) 
'ProJ.  Y-K01 5-1 1-21 1 ) 

Unclassified  report 

DESCRIPTORS:  •Sanitary  engineering,  Antarctic 
regions.  Sewage,  Disposal,  Latrines,  Feasibil- 
ity studies,  Sea  water,  Arctic  regions. 

A  study  has  been  made  of  the  problems  and  current 
developments  in  the  field  of  polar  sanitation. 
It  IS  concluded  that  research  and  development 
work  should  continue  or  be  undertaken  in  the  fol- 
lowing fields:   improved  application  of  water 
carriage  sewage  systems,  including  development 
of  minimum  water  use  appurtenances  and  criteria, 
and  studies  of  heating  and  insulating  sewers;  and 
development  of  surface  and  sub- surface  sea  intake 


systems, 


.Author/ 
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Army  Armor  Board,  Kort  Knox,  Ky. 

SERVICE  TEST  OF  CUaSE,  :  l-TOS ,  ' H 01 GH  TERRAIN. 

'  Jan  t^-,  (:3p.  incl.  illus.   vProj.  2^77^ 
>DA  Proj .  8Mfc8-08-0C--Ct J 

Inc  1  a s s i f i ed  report 

DESCRIPTORS:   •Hoists,  Terrain,  Test  methods, 
Mobile,  Airborne,  Cargo  vehicles.  Military 
recjuireraents.  Operation,  Maintenance. 
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differentia 
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wheel  steer 
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rough  terrain  crane  consists  of  a  4x4 
which  is  mounted  a  full-revolving- 
structure  capable  of  crane,  dragline, 
11  operations.   It  incorporates 
tures  which  are  different  from  the 
era  it  is  intended  to  replace. 

variations  are:  torque-proportioning 
Is.  large  earthmoving  tires,  a  tire 
eflation  system,  a  utility  blade 

perform  limited  dozing,  and  hy- 
-operated  outriggers.   For  operation 
e  terrain,  four-wheel  drive  and  rear 

are  available  at  the  driver's  option. 


AD-2T4  ?:6      Div.   1? 
(TISTP  JW)  OTS  price  $5.6: 

Institute  of  Atmospheric  Physics,  U.  of  Arizona, 

Tucson. 

SEPARATE    COMPONENT    ML'LTI  PLE-EFFECT    SOLAR 

DISTILLATION. 
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Sallh,     A.     0.    Corp.,     miwaukee,    WU, 

GLASS    SURFACE    CHEMISTRY     KOR    r.LASS     MRtH     Kt.lN- 

FORCEO    PLASTICS. 

■o«lhly    progress     repi.     no.     i     .     1-"     Dec    ■■      m 

Effect     of    Glan     Surface    (healslry     on    Kettinj, 

Bond    Strength    »nd    Bond    life    of    an    tpoxy    ^'•sin. 

15     Jan    63,     ''p.     '      ref. 

(Contract  NOw  rr-Ob"'-c 

inrlasslfied   report 

DtSt  HIPTDRS:    'Plastics,  •laminates.  •  r,  l  ,i  <  > 
textiles.   "Reinforcing  ■aterials,   hlber,. 
Surfaces,  Glass,  Resins,  tpoxy  resins,  (lean- 
ing. Bonding,  Failure   Bechanics  ,  ^l  j  r  f  i  r - 
properties. 

A  refined  butt-Jnlnt  chain  neihoil  was  capable  of 
■easuring  an  average  bond  strength  of  about 
1C?C  psi.  with  ■  standard  deviation  of  onlv  abut 
):.     psI  for  12  specimens  of  a  chemically  cleaned 
glasi-Epon  828  ( CL   system.   The  reproducibility 
was  much  Improved  In  comparison  to  previous 
specimen  designs.   Evaluation  of  the  pre. sent 
ipeclmen  design  on  an  A-1  i    treated  rherniral'v 
cleaned  glass  surface  will  be  continued.   l-ur- 
ther  work  will  also  be  directed  toward  refininij 
the  Improved  method  of  measuring  bond  strength 
A  review  of  specimen  designs  and  problems  leading 
to  the  present  design  is  presented 
port.    .Author 


in  this 
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Beadix  Corp.,  Eatontown,  S.  J 

CERAMIC  TO  METAL  SEALS  FOR  H  I GH-TEMP ER ATIK  fc. 

THERMIONIC  CONVERTERS. 

Quarterly  technical  rept.  no.  ',    Uct-''  L)er 

by  M.  L.  Drlng.    "i  Jan  '*,   v.  incl.   iilu5, 

tables.   vRept.  no.  HHESu   *  „  .»- ' 
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DESC  r<IPTORS:   "Cathodes   t  1  e  c  t  r  o  n  tuhe* 
•Seals,  •Refractory  materials,  •L>rami. 
materials,  "Glass  seals.  Metal  seals.  Al- 
uminum compounds,  Uxides.  Molybdenum,  biass 
Plane  transitions,  tle-tron  beams,  «eidinj. 
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STUDIES  OF  THE  REINFORCEMENT  OF  METALS  WITH  ULTRR 

HIGH  STRENGTH  FIBERS  (WHISKERS). 

Interim  rept.  no.  1,  28  Aug  61-21  Jan  62, 

by  Bertram  C.  Raynes  and  Robert  H.  Kelsey. 

29  Jan  62,  12p.  incl.  tables. 
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DESCRIPTORS:   "Ceramic  fibers.  •Reinforcing 
materials,  "Metals,  "Aluminum  compounds,  "Ox- 
ides. Chemical  bonds,  Halides,  Alloys,  Diffu- 
sion, Nickel  alloys.  Chromium  alloys.  Extru- 
sion, Sintering,  Tensile  properties.  Control, 
Wetting  agents.  Density,  Salts,  Chlorides, 
Heat  resistant  alloys. 

A  study  of  the  reinforcement  of  high  temperature 
metals  (in  particular  Nichrome  alloys)  with  ultra 
high  strength  fibers  (whiskers)  has  continued. 
The  emphasis  has  been  placed  upon  the  development 
of  a  bond  between  the  metal  matrix  anrf  the  rein- 
forcing alumina  whiskers.   The  extrusion-sinter- 
ing composite  preparation  technique  has  been 
adopted  as  a  standard  approach  in  this  work.   The 
phenomenon  of  reinforcement  apparently  requires 
extremely  precise  control  of  the  processes  of 
diffusion  in  order  to  produce  a  chemical  bontl  be- 
tween the  ceramic  fiber  and  the  metal  matrix. 
Halides  of  various  metals  either  present  in  the 
original  metal  alloy  or  deliberately  added  are 
presently  under  study.   Reinforcement  of  a  Ni- 
chrome V  alloy  consisting  of  an  increase  of  al- 
most ' Zi    in  measured  tensile  strength  on  a  cold- 
worked  composite  has  been  achieved.   Cold-worked 
Nichrome,  prepared  by  the  extrusion-sintering 
process,  usually  exhibits  a  room  temperature  ten- 
sile strength  of  about  2i:,CC:  psi;  the  composite 
specimen,  reinforced  overall  with  only  2-1/2$  by 
weight  of  alumina  whiskers,  showed  room  tempera- 
ture tensile  strength  of  just  over  300,000  psi. 
Author! 
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DESCRIPTORS:   "Iron,  "Ceramic  fibers,  "Rein- 
forcing materials,  "Aluminum  compounds,  "Oxides, 
•Stainless  steel.  Powder  metals.  Sintering, 
Hydrogen,  Reduction,  Alloys,  Argon,  Wetting 
agents.  Tensile  properties.  Chromium  alloys, 
Nickel  alloys.  High  temperature  research, 
Mel t  ing . 
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of  pure  hydrogen-reduced  iron 
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Boeing    Scientific    Itesearrh     Labs.,     SmhiiI-,     sash. 
STUDIES     IN    GENERALIZED     RANDOM    nALlii  I  Dl^'Ki- 

BL'TION    FINCTIONS    AND    MOMENTb, 

by    A.     Nilliaa    Kratike.       Nov    ',  <..      '     p.     inl.      iliui. 
A    refs.        Hatheaatical     note     no.     ^  '  '  \    Do.-unient     no. 
0  1-82-021  -Ji 

rnclassifi-dr--porl 

Also    available    froa    author. 

DESCRIPTORS:        •Nuaerical     rn-;ho,]s     ant!     pr)rM- 
dur.es,     "Statistical     functions.     Hartici-s,     Pro.'/j 
biliiy.     Analysis,     Test     aethods. 
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AD-29i  118      Div.   15 
(TISTP  TL)  OTS  price  $1,10 

RAND  Corp..  Santa  iJonic*,  Ctlif. 

POISSON  SUMMATION  KOKMLLAS  FOK  GROUPS-": 

FINITE  GROUPS. 

by  Richard  Rellnan.   \(  i  r   :.  ..p.   "*•■■-  no. 

RM-3CC'-PR 

(Contract  AK  i9(bj8J7C-.  Proj .  RAND, 

Unclassified  report 

DESCRIPTORS:   'M.ti.tica    jiilysis.   "r  ups 
H  1  t  1  •■  T  1 1  1  I-  s     K  u  n  c  t  1  '  i  •;  ^  ,   T  r  a  ■;  ^  t'  r  -,  .i  t  i  >  n  ? 
K  d  t  "  -  m  i  t  1  r  s 

A  ^  J  -n  m  a  t  1  I  r\  formula  fur  f  i  ".  i  t  e  j  r  o  j  p  ,   i  > 
established  analogous  in  :  r  ii  i  r-  !  ,ir  >,:'  t  n  t  fi  e 
Classical  Poisson  iumajtion  f  inult    Ajtiflr 


AD-29^  125      Div.   15 
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Div. 
OTS  price  $1.60 


A  V-  p  :  ;  .•  :  H  a  T  1  .■  in  t  .  .-  s  in!  statistics  Lab  , 

"1  ■  1 1  :"  >  r  :       '..  H  ,  1  !' 

5h'^'  ts  r :  al  TfcSTb   FOK   T\n    Hi- \\   ui-    ;   nu-.ma: 

j;5Th  ;  Li  .  TION    II     .Large     t     , 

by    John    Breakwell    and    Hermm    i  n .  r  n  ,  r  : 

27    Not    62,     17p.     5    refi.     vTecfinir^,     rept.     no.    8J) 

(Contract    NoBr-22552,    ProJ  .    Nh-     .    -    .  .^ ; 

Unc'as  .1  f.''il     report 

DESCRIPTORS:       •Stati^t;r^.     le.ts.     -statis- 
tical    d  .  s  t  r  I  :-  J  t  .  o  n  ,      •  i'  r ')  t)  a  t)  .  .  1  t  V  ,      Weal      var- 
iables,    Tran.fora-it.onN       Mitnemitici  Spe- 
cial    f  u  n  c  t  I  'J  n  ^  ,      .""  1  .  .    1  r     V      s .   r  .  f  ,  ,      J  i  •'  t"  e  r  e  n  t  i  a  1 
•■:Jatlon$,     Syapos.J.      s.;j,nt.a.       irj.vw-,, 
s  anp  1  I  ng.     Drift,     b--  i  j-  n  c  •■  , 

A>yiiptot;r     etpanslon^      ir.-      !er;v>-!     f;r     tn^     [..•_ 
f'  ^  V  ;    .  r      if     •  fi  .■     ,j  (n  1  i«  a  .      •>  ••  j  j  ••  n  t   i  a  ,      t  e  ,  t      o  !'     «.  h  e  I  h  - 
•■  r      the      J  n  »  n  o  «n      1  r  ,  f  t      n  j     ^i  !'      i      «  i  >■  n>'  r     ..»•  v  y      ji  r  o- 
'  '•  >•  ^      I  ^     p  o  ^  i  t  .  V      1  r     negative     ;■ , ,  r     the     c  ,j  ^ .-     where 
''*!'■      K  ''■'■>   ■      *  -<  ^       >t    ^''  r  ,  •■   i      •'  .>  r      a      ;  >.  n  .j      tin.-  The 

1  *■  ••  t      .  N     ' :  p  '   ,  m  a  .      .  n     the      ■,  f  n  ^r     that      it      i  ^     t  h  •■ 
*tav»*->      t>'^t        fir      the      proti.eTl      oh  ere      «e      have      in 
*     p  r  :  •■,  T  :      i.irna;       1  :   >  t  r  .  !i  j  t  .  n  n     of     hj  .      the      r  e  :j  r  e  t 
:  0  r      '^  '1  H  .  n  J     t    1      t  n  ►■     w  r  .j  n  j     c  o  n  c  ;  j  s  ,  -i  n      .  ^      p  r  u  p  o  r  - 
'  ■  0  n  1  ;      t  '!     11  J  .      d  n  :     t  1  •■     r  ()  s  t      .if     o  ti  s  e  r  v  a  t   .  n  n     i  > 
.  J  n  s  •  a  n  •      .,  .■  r      j  n  ;  t      '   .  H'-  T  h  ••     il  d  v  >■  ^     p  r  o  c  e  >]  j  i  .•      is 

t  1  ►■  n     '■  1  -n  p  d  r  •■  :     «  ;  t  h     t  h  .■     Ji  -■  s  i      s  e  .^  u  e  n  t  ;  a  I      .  i  n  e  1  i  - 
h  J  J  d     rati,)     test.  A  J  t  1  o  r 
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»f  plied    Mathematics     and    Statistics     Labs., 

5!  an  f  i>rd     I      .     (  a  1  1  f  . 

.N    A    t'Stl  UO-bOL!TION    TO     A    SCtltUlLINO     PKOBLtM. 

t>    5       Zaiks  ■..     Dec     o^,      1-p.      incl.     table. 

Te  r  h  n  1  I-  a  :      rept         n  ii  .      8^) 

Contract     Sonr-  •.,     ProJ.     Mi-..  ._ 

unclassified     report 

Uh  St.  KU'TOKS  :        "Srheduling,     'Operations     re- 
search.    Sequences.     Series,     Test     aethods. 
>e;jentiai     analysis. 
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duliny     problem     considered     is     relatively 

All     the     operations    were     considered    as 
i:tiportant,     and     it     was     as.sumed     that     each 
perations     could     be     performed     at     any     t  i  ae 
uptedly.         In     reality,     most     of     the     sched- 
ohlems     are    more     complicated.        Some     oper- 
ften     re.juire     priority     over     other     oper- 
n     the     sense     that      they     are     aore     profit- 
a     higher     utility     weight      is     attached     to 
n     the  SI-     cases,     the     scheduling     problem 

more     lom plicated,      since     there     are    more 
ions     in     the     case     of    priorities,     and    more 
"'      I'hnire      in     the     case     of     discontinuous 
"■■  'I''',     no    way     of     finding     a     general 

solution,     which      is     short     of     complete 
■"".     "S'-     •■  s  I  at,  1  I  s  hed  .        I' se  udo- so  1  ut  1  0  n  s  , 

ar     extra     assumption     concerning     the 
le      structure     araonj     the     earliest      starting 
;     uperat  lulls,     »er>-     derived     by     the    method 
I  c     p  r  o  g  r  J  m  n 1  n  j  Author/ 
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TISTP, 'Wir     iiTS    price     $  :  .  60 


in  :-A  1  r  .      Inc..      l'(.  1  n  t     Muyu  ,     Calif. 

"<    A    SPL(    IM(      bl.yilNTIAl      TEST     Kli(     A     HINtlMIAL 

.  .>tk  i  nn  1  iiN . 

;•    H.rnard     H.     haur.        t-    Nov    i: .  ,     l.p.      incl.      illus 
'  ''  :  ■■       •<  e  p  t        no.     40  ) 

ntraci     N- ".  ^3  (  6l  756)  1  Q,.?'!  A/' PMH 

r  n  c  1  a  s  s  i  f  1  e  (!     report 

uKSi   (M  I'TnHS:         VS.Muent  la  1     analysts,      •Statisti- 
^-il     d  1  s  t  r  1  bu  t  1  uns  .      •  Po  I  y  n  on  i  a  1  s  ,     Probability, 
la  t  1  ema  t  i  c  s  . 

.--    two     hyp  u  the  SI- 5    Ho       p    -     p.,      and    HI     \p    >    p?) 
•ur    the     basic     probubility     p     of    a     binoaial 
4ilt  r  itiu  t  1  nn     are     tested.        The     paraaeters     of     the 
*"«n     lik.'lihood     seijuential     t  e  .s  t     are    determined 

-    surh     a     way     that     for     p     =     pi"     ■^    .Ip^,     HI      is 
'ccepted     and     for    p     -     p.     -    ^p.,     no     is     accepted 
•ith    the     pr, .liability     p    =     i     -     aeach.        In     order 
■3    insure     these    demands     in     the    graphical     proce- 
iJf-,     the    distribution     of     the     terminating     trial 
•jsr-r     N     IS      investigated.        The     results     indicate 
■  >  t     t  h  -■     procedure     can     be     stopped     after    a     finite 
'ia:     number     Nl     with     a     complete     satisfaction     of 
'•  S  e    (1  e  nu)  n  d  s  .  A  u  t  h  o  r  j 
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Div.         1  "i  , 
<'TS     price     | 
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*»il-Air.      Inc.,     Point     Mugu,     <' a  1  i  f  . 

«I)INATK     TKANSMlKMATIlIN     KORMI'LAS, 
■'    ■<'  I'l     M.      Hro.ik  s  .         :        Nov     fi..  ,      ,"'Jp! 
•'Chnic,)!     note     no.      >.'."    -.\^     " 
'on  tract     N-1.    -it  ■]■",>      V)..,,'"A' 

I'nclassified 


incl.  1  I  1 u  s , 


report 


itS(KlPT(iHS:   •Transformations  f  Ma  t  heaa  t  i  c  s  )  , 
•Prij,ctivp  geometry,  Prograaaing,  Matheaati- 
<■•!  lnyic.  Ellipsoids.  Coaputers,  Linear 
pf'iyr  ijramlng  ,  Numerical  aethods  and  procedures. 


MATHEMATICS  -  Division  15 

A  presentation  is  presented  of  a  step  by  step 
derivation  of  the  coordinate  transformations  in 
use  at  Point  Mugu.   It  is  felt  that  this  ma- 
terial will  be  beneficial  to  programmers  and 
similar  personnel  dealing  with  geodetic  trans- 
formations of  this  type.   (Author) 


AD-2'a^  }2C  Div.   15,  6 

(TISTW/JEA)  OTS  price  $1.60 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  INCOHERENT  SEQUENTIAL  DETECTION  OF  A  SINE 

WAVE  IN  WHITE  NOISE. 

by  Ivan  Selin.   Dec  62,  1 ^p .  11  refs.   Rept.  no 

P-2684/ 

L'nclassifled  report 

DESCRIPTORS:   •Audiofrequency,  •Signal-to- 
noise  ratio,  "Integral  equations.  Detection, 
Wave  analysis,  Distribution  theory.  Trans- 
formations (Mathematics/,  Integral  trans- 
forms, Bessel  functions,  Series,  Incoherent 
scattering. 

Research  is  presented  on  the  distribution  of 
ending  times  of  the  sequential  Hayes  test  for 
the  presence  in  while  noise  of  a  sine  wave  known 
except  for  carrier  phase.   The  algebraic  com- 
putation is  carried  out  for  the  case  when  signal 
is  absent  and  the  false  alarm  probability  is 
very  low.   An  integral  equation  has  been  ob- 
tained that  is  satisfied  by  the  distribution  of 
the  ending  time.    (Author) 
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AD-2U  3'-i       Div.   1"=,  12 
(TISTW/JEA)  OTS  price  $10. fO 

Air  Force  Missile  Development  Center,  Holloraan 

Air  Force  Base,  N.  Mex. 

ARMA  LIGHTWEIGHT  INERTIAL  GUIDANCE  SYSTEM  SLED 

TEST  PROGRAM  SUMMARY  REPORT.  VOLUME  II. 

Sep  62,  131p.  incl.  illus.  tables. 

Unclassified  report 

DESCRIPTORS:   "Inertial  guidance,  •Inertial 
navigation,  •Vibration  mechanisms,  •Numerical 
analysis.  Frequency  modulation.  Analysis, 
Errors,  Acceleration,  Servome ch an i sms ,  sim- 
ulation. Velocity,  Numerical  methods  and 
procedures.  Data  processing  systems.  Measure- 
ment, Calculus  of  variations.  Determinants, 
Differential  equations.  Vector  analysis. 
Transformations  (Mathematics),  Statistical 
analysis.  Integral  equations,  Control  systems. 
Accel  eromet  ers . 

This  appendix  is  intended  to  serve  a  dual  pur- 
pose.  First  it  is  meant  to  document  the  actually 
accomplished  Arma  sled  test  analysis  scheme  in- 
cluding the  pertinent  data  processing  aspects 
involved.   Second,  it  appears  desirable  to  have 
the  explanations  for  and  partial  error  analysis 
of  the  various  steps  taken  all  in  one  place  and 
in  a  form  whicTi  may  be  understood  by  those  not 
dealing  immediately  with  the  effort.   The  pri- 
mary reference  system  for  the  analysis  of  sled 
test  data  is  the  Space/Time  system.   The  Space/ 
Time  system  consists  of:   A  set  of  very  accurate- 
ly surveyed  markers  (t.OOO?  foot  rras  leading 
edge  placement  as  surveyed  from  the  north  end  of 
the  track);  an  accurate  one -negac yc 1 e  clock  time 
base;  a  real  time  digitizer  which  digitizes  and 
places  on  magnetic  tape  in  binary  form  the  time 
of  the  transducer  passage  by  the  fixed  marker   ti 
microsecond;  and  the  S /T  head  or  transducer 
which  senses  the  passage  by  the  interrupters  and 
transmits  the  pulse  to  the  digitizer  indicating 
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•Air  blaxt.  •Shock  wave.* 


Division  15  -  MATHEMATICS 

tklf     eveal.        Tliu».      fron    t    il^-d     run     a    i»t     of     •.  i-n^s 
il     obttiaed     iadlcallng    i  1  ^d       irtnsdu^iT       p<istaj>- 
bj     the    iur»eyed    aarkeri.        Thii     ij     in-     inpjl      in- 
foraalion     froa    ahich     ihc     r-'fTen:-     jjantii  »     ;J 
f  oraed  .        .'V  u  l  h  o  r  , 
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Boeiag     Scientific     HtsftTCh     Labs  Seattle        Wish. 

SIALL     PRO(tDlHt      KUK     (,t  N  h  K  A  T  I  N  >,     SiKKA,      iAS.ia 

VAUIABLtS. 

bj    0       iariaglia     and     T       A        Hra»        >ijv  p 

ref$,         ,  Ba  t  h  e  aa  t  1  c  a  ;     n  d  t  e     no.     »8j;     ;)  o  r  j  nr  n  ' 
ao  .     D  '  -3<!-     ..i.:  1 

1    nrlj^sifircl      r^yurl 

Alio    available     fro™    the     <j;n>ir 

DES(8IPT0Rb:        •Heal     »ariable»        •Hr.hati.ii. 
Slatijtieal     analysis,      Prograaaing,      NjiDrrs 
t  h to  r  r  . 

A     noraal     randoa    »ariar;f     t     nt.     :>•     gcncri:'-!     .t 
teras     of     unifora  riTjn     viriirf,     j 

u..  ,  in     the     following     sithj.i"     »^♦;        -"-f      jf     the 

tiae,      put     X  ^,u'-j.*u     -  t      ■.'     'i'-     •:»•• 

put      X      •■  u'»u--'  iTl      lie     reflJinifiij         (       ■  f 

I  1  ae  ,      use     a    acre    coaplicate.l     ,,  rocedjre     ^        t  -.  i  • 
the    resulting     aijcture     is     crrect  ^ni^     Tir'i      ! 

takes     unly     half     again     as      I'ing     is     tif     /cry     fi -.•••- 
aelhods.      is     auch     siipler,      anil     r  e  i  u  i  r  e  s     very 
little     storage     space  Au'fior; 
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DESCK  IPTOHS  :  "S-jTieri-a.  an*,  /si 
algebra,  Acceleration,  -)ti:-i.i'> 
Analog  coaputers,  ^■;(Jliatl)^^. 
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A  procedure?  for  solving 
action  by  analog  coaput 
problea  of  suaning  loop 
■lied  because  the  coeff 
acceleration  teras  In  t 
equations  is  positive  d 
occurs  if  external  gen^ 
coatain  acceleration-d** 
dlaensional  exaaple  is 
eluded  that  the  "xist^n 
rarely  cause  coaputi^r  i 
physical  systeas.     Aut 
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of  Heat  Transfer  and  Temperature  Relations  in  the 

Hunan  Body , 

by  Eugene  H.  Wissler.   15  Nov  62,  23p.  illus. 

11  ref s . 

IContract  DA  49-007-nd-2005) 

Unclassified  report 

DESCRIPTORS:   •Anatomical  model,  •Physiology, 
Model  tests,  Data  processing  systems,  Conduc- 
tivity, Mathematical  analysis.  Heat  production 
[ Biology) . 

The  latest  in  a  series  of  mathematical  models  for 
the  human  thermal  system  are  described.   In 
preparing  this  model,  finite-difference  tech- 
niques to  solve  the  heat  conduction  equation  were 
used.   Since  numerial  techniques  were  used,  it 
was  possible  to  include  many  more  factors  in  this 
model  than  in  the  previous  ones.   The  body  was 
divided  into  fifteen  geometric  regions,  which 
were  the  head,  the  thorax,  the  abdomen,  and  the 
"roximal,  m«dial,  and  distal  segments  of  the 


arms  and  legs.   Axial  gradients  in  a  given 
segment  were  neglected.   In  each  segment,  the 
large  arteries  and  veins  were  approximated  by 

us  pool  which  were  di 
Ac 
I  arge 


arterial  pool  and  a  t<;iiuus  (iuui  wiii<.ii  we 
tributed  radially  throughout  the  segment 
cumulation  of  heat  in  the  blood  of  the  l-.^^ 
arteries  and  veins  and  heat  transfer  from  the 
large  arteries  and  veins  to  the  surrounding  tis 


isige  arierics  anu  veins  i o  ine  surrounoing  tis- 
sue were  taken  into  account.   The  venous  streams 
were  collected  together  at  the  heart  before 
flowing  into  the  capillaries  of  the  lungs.   Poeh 
jraents  was  subdivided  into  fifteen 


of  the  seg 


Each 


01  ine  segments  was  subdivided  into  fifteen 
radial  sections,  thereby  allowing  considerable 
freedom  in  the  assignment  of  physical  properties 
such  as  thermal  conductivity  and  rate  of  blood 
flow  to  the  capillaries.   (Author) 
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Biotechnology  Lab.,  IJ.  of  Calif.,  Los  Angeles. 

AiM  WATER  LOSSES  UVDER  DISPARATE  ARM  AND  BODY 

THERMAL  CONDITIONS. 

Kinal  rept.,  Aug-Nov  61  on  Biophysics  of  Flight, 

by  R.  W.  Allen  and  J.  Lyman.  Nov  62,  27p.  incl. 

illus.  tables,  11  refs. 

(Contract  AK  33(616)6763,  Proj.  7222) 

vAMRL  TDH  62-131)        I'nc  1  ass  i  f  ied  report 

DESCRIPTORSr   "Body  temperature,  •Perspiration, 
Temperature,  Physiology,  Emotions,  Arms. 


The 
era  I 
s  ub  j 
diff 
rest 
d  i  t  i 
stud 
f  u  nc 
men  I 
of  t 
loss 
t  erap 
thou 
rate 
were 
r  e  1  i 
of  t 
I  0  d 
lion 
re  s  u 


relative  con 

control  of 
ecling  the  1 
erent  enviro 

of  the  body 
ons  on  the  c 
ied.  Arm  wa 
lion  of  the 
,  as  we  1 1  as 
he  body's  en 

tends  to  oc 
eraluro  equa 
gh  in  the  ca 
s  for  high  a 

exh  ib  i led  t 
able.   Also, 
he  need  for 
etermini?  the 

and  emot  i  on 
Its.   1 Aulho 


tributions  o 
s wpa  ting  we  r 
eft  arm.s  of 
naental  temp 
The  effec 
00  1  ing  power 
ter  loss  wa  s 
temp  era  t  II  re 

a  function 
V  i  ronmen  t . 
cur  when  arm 
Is  body  envi 
S'es  where  u  n 
rm  environme 
he  general  r 

ev  ideace  is 
further  expe 

effects  of 
Bl  sweating 
r) 


f  loc 
o  i  n  V 
two  s 
"ra  t  u 
t  of 

of  t 

f  oun 
of  t  h 
of  th 
Maxim 

envi 
ronme 
usual 
nla  I 
e  1  at  i 

of  fe 
r  imen 
subj  e 
on  t  h 


a  I  a 
e  s  t  i 
ubj  e 
re  t 
the 
he  a 
d  to 
e  ar 
e  le 
urn  a 
r  unm 
nl  t 
ly  h 
a  i  r 
0  n  s  11 
red 
lat  i 
c  t  a 
e  pr 


nd  per  iph- 
ga  ted  by 
c t  s  to  a 
han  the 
above  con- 
rm  was  also 

be  a 
m ' s  environ- 
mpera lure 
rm  h  ^at 
en  I 

eiiipe  ra  tur  e  , 
ig'i  sweat 
I  emp  0  ra  t  u  i-e  s 
ip  was  not 
in  support 
on  in  order 
ccliraatiza- 
e  se  n  I 


UISTB  CCH 


Div.   '  c 
OTS  price  $; 


,60 


Milan  C.   .Italy). 

CHOLESTEROL  AND  FATTY  ACID  BIOSYNTHESIS  IN  BRAIN 
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INTROULCTOKY  HtHOHT  ON  HLJLtriuN  ANj  ANA.i^Is  ci  (■ 
MEDICAL  DATA  COLLECTED  UUHING  K.  t,.i  tXft.n  l<itv\s  _ 
by  Marilyn  Anderson,  Haul  BrocK  anu  ...tner^. 
Oct  61.  ilp.  incl.  illus.  7  refi.   .Kept.  no.  l) 
iContract  DA  .,  a- 1 ->  .i-«d--.' 1  fi  >) 

Unc  lassified  report 

ObSCKIPTOKS:   •Battle  injuries.  •Casualties. 
•History,  Statistical  data,  Conbat. 

The  research  objective  is  to  suaaarize  and 
analyze  data  collected  in  two  aedical  field 
experiaents  of  coabat  casualties,  conbat  cas- 
ualty field  aaneuvers,  evacuation  and  data 
histories  of  casualties.   This  report  describes 
the  types  of  suaaaries  and  methods  of  analysts 
which  will  be  used  and  the  nanner  in  which  they 
will  be  reported.   ^Author, 
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Stanford  Research  Inst  ,  Menlo  Park.  Calif. 

MEDICAL  DATA  SUMMARIES  OK  EVENTS  OCCL'HRINt.  IN 

SPRING  I960  USA-CDEC  KIELD  EXPtHlMEM. 

by  Marilyn  Anderson.  Paul  Brock,  and  Oeorg-  w 

Evans,  II.   June  fe«.' .  5bp.  i  nc  1  .  illus.  tat.Ies, 

^  ref s  .    Rept .  no.  5) 

^Contract  UA  /.9-19 J-«<l-i169) 

Unclassified  report 

DESCRIPTORS:   'Battle  injuries.  •Coabat. 
•Casualties,  Therapy,  Statistical  distri- 
butions. Aabulances,  Data. 


The  research  objective  is  to  suaaarize  and 
analyze  data  collected  in  twn  medical  field 
experiaents  on  coabat  casualiv  iianeuvers,  cnmiiHi 
casualties  evacuation,  and  field  treatnent.    Th i 
report  presents  statistical  suaaaries  of  the 
casualty  data  collected  during  the  Spring  ■•  >r,o 
field  ex  peri  sent.   , Author, 
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HfcCOMIIENDATIONS  . 
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LiK^  HlPTOK's:   •Army  operations.  •Military 
organizations,  •Military  medicine,  •Casualties 

f  a  nd 1  1  n  g  . 
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Arctic  Aeromed  i  ca 1 

Alaska. 

WATER  CONSERVATION  THfiorCH 

FLl'ID  IN  AN  AEROBIC  SEWAGE 

by  C.  F.  Walters  and  J.  A. 

1.,p.  Inel.  illus.  ^  refs. 
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Lab.,  Fort  Wainwright, 


fiElISE    OF    FLUSHING 
THEATMENT    PROCESS. 
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DESCRIPTORS:   "Water,  •Disposal,  'Sewage, 
•Latrines,  'Closed  cycle  ecological  systems, 
Alaska,  Arctic  regions,  Aerobiology,  Proc- 
essing, Sanitary  engineering.  Chemical 
analysis. 

The  Arctic  Health  llesearch  Center  was  requested 
to  design,  fabricate  and  operate  under  field 
conditions  an  aerobic  waste  treatment  system 
wherein  the  effluent  is  reused  as  the  water 
carrier,  to  be  used  at  various  remote  Air  Force 
Stations  in  Alaska.   The  plant  was  to  serve 
approximately  IC  men.   Three  such  units  were 
built  and  installed  in  three  different  locations 
in  Alaska,  but  because  of  the  extreme  difficulty 
in  transportation,  routine  sampling  was  impos- 
sible.   In  August  1Q?P,  a  recirculating  waste 
treatment  unit  was  installed  near  Anchorage 
consisting  of  comminution,  aeration,  settling 
and  recirculation  of  settled  fluid  for  flushing 
purposes.   For  16  months,  weekly  samples  were 
obtained  from  the  latter  unit  and  analyzed  fort 
total  solids,  total  volatile  solids,  organic 
and  ammonia  nitrogen,  pH,  and  chlorides.   In 
addition,  the  daily  usage  of  the  system  was 
recorded  along  with  the  volume  of  overflow. 
The  results  of  chemical  analyses  Indicate  a 
gradual  buildup  of  solids,  ammonia,  and  organic 
nitrogen  and  chlorides.   With  a  theoretical 
detention  time  (in  the  aeration  chamber)  of  53 
days,  the  pH  remained  extremely  low  and  total 
solids  content  increased  to  above  20,00C  rag/ 1 . 
(Author) 
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Stanford  Research  Inst.,  Menlo  Park   Calif 
DATA  HISTORIES  OF  CASUALTIES  OCCURRING  IN  THE 
FALL  1v5-(  USA-CDEC  FIELD  EXPERIMENT. 
by  Marilyn  Anderson,  Paul  Brock  and 
Oct  t^  ,     Iv.  incl.  tables   (Rept.  no. 
(Contract  DA  ^^-:  ^J-m6- Zl  b-'] 

Unclassified 


others 

2; 


report 


DtSCRIPTORS:   •Military  mobilization, 
medicine,  Data,  Casualties,  Therapy. 


*Mi I i  tary 


Data  collected  in  two  medical  field  experiments 
performed  at  the  United  States  Army  Combat 
Development  Experimentation  Center,  Fort  Ord, 
(alifornia  are  summarized  and  the  results 
analyzed.   Data  histories  of  casualties  occurring 
in  the  fall  1^5-1  field  experiment  are  given. 
V Au  t  hor } 
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Stanford  Research  Inst.,  Menlo  Park,  Calif. 
DATA  HISTORIES  OF  CASUALTIES  OCCURRING  IN  THE 
SPRING  1Q60  USA-CDEC  FIELD  EXPERIMENT, 
by  Marilyn  Anderson,  Paul  Brock  and  others. 
Jan  bZ ,     ci8p.  incl.  illus.  tables  (Rept.  no.  3) 
(Contract  DA  Z,^- 1  93-md- 21  6  ^) 
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Data  collected  in  two  medical  field  experiments 
performed  at  the  United  States  Array  Combat 
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MSCIXrrOIS:        -Kx^-osur.-.      "Inf.-.t  i    .ns. 
*B«Ct«rl«,     Str-s,        Psv,ho;o,jv      ,      Ml..'. 
Zyaosan,     Klebsiella    ,'nejminiie.     -stafi^.i-rorius. 
Escherichia,     Effectiv-neis,     liciist  ante, 
laaunization. 

Expe  r  1  m--  "  •-  s     •  •   r  '■      !  •   s  i  j  r  •■  d     to     '   o  mp  a  r  '■     s  (j  •■  c    i  ;  i  c     and 
no  n  s  pr  (   1  :  1  I       r  •■  s  i  s  t   <  n  .   ■■     t         i  n  d  u  i  >•  >     li  a  i  t  •■  r  ;  .i  i 
disease     in     mice    p.i,--d     at  <.        The     anima.s     were 

acclimatized     or     ur-i-,im.tti/>'d     to     the     low     temper- 
ature. It      "-IS       :       u  I!  d      t  "  a  t       s  p  e  ,    1   f  1  I        resistance 
afford  f'd     Ih^*     ti.ixi^iii.      protection     possiSl'*     whereas 
nonspecific      r  >•  %  i   .  t   i  'i  <  e     was        !      r  •■  1  1 1  ;  ;  >■  1  *      low 
extent.        The     Ion     iit  wnt     t  •■rnp.- r -i  t  ^  r  ■■      lid     'i  o  t 
interfere    with    p  r  o  i  ■■ .  t  i  o  [■,     j  ,i  i  n  •■  ;     f  r  -  m     s  p  .■  c  i  f  i  c 
laiaunization    provided    the    coll-'xpei    -iio    were 
caged    in     saall    groups       ''     p'-r     jrjp        is       oin  pared 
to    individually    c  a  j  •■  i     i  n  i  -^  i  ;  s  .        :  " .'     1 1  f :  •  r  •■  n  c  e 
in     results     between     ;  >      ,   1 1  ••  ;1     .in  d      ;  r  ■   j  p  •■  1     i  n  i  ma  1  s 
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f-ompar^-d     10     'he     induction    melting     ii^chnirjuf. 
Th-       oistru'-iion     d-'ails     of     an     induction     type 
I  0  r  ••     -  •■  r  '  •■  r     15     p  r  ••  s  >■  n  t  e  ij  .  Author 
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by  S  .  H 
tables,  -    r 
(Contract  AK 
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H  K  S  K  A  K  I    rt 
•  '      1  r-  s  «. 


AND 


1  Tt  li  r  1  d  g  '■  .     Miss. 
Uh  V  Kl  OPMKS  r     I'HOC  H  AM  . 
Apr-  J  u  n  >-     ■  .   , 

•■  s  Nov     •  -  ■  V  .      in"-;.      1  ;  1  u  s 

fs.     IHept.    no.     NMI-95:^^:; 
33(616)706^;.    f'roj.    '>y'■^) 

L  n  I'  1   I  s  s  1  f  1  •■  d     r  "p  o  r  t 


DESCRIPTORS:        •Beryllium.     '*>- ^  i  :  :  u  r  q\  , 
•Crystal     structure,     •Manufacturing    m-thnds. 
Electron    aicrosrop\.     Grains,     Cnwd-r    rr-tallurgv, 
Powder    aeta'.s.     Zon-     m-l'ing,     Metillurgv,     Me- 


chanic a 


p  r  . 


1 


M'-iallic     crystals 


K  .■  s  •■  1  r  '"  "     1  n  I-  1  J  d  •■  d     s  ■  u  d  i  •■  s     on:  brittle 

b-'havior     of    bervlliuii    by    means     of    -l-ctron     mi- 
croscopy,    (2)     m-'illurgical      factors     .iffecting 
duc'i;.'-bri'"!.'     'rinsi'ion,  preparation 

of     J  1  •  r  1  -  f  1  n  •■     (1  •■  r  y  1  1  1  u  m     powder,        .»        preparation 
a  n  rl     -  V  i  1  u  I  '  1  o  n     of     f  1  n  -  -  g  r  a  i  n  e  d     b  e  r  y  '   '  1  "  "  •'  ^ 

r  >•  r  r  y  s  '  1  1  1  1  .t  a  '  1  o  n     a  n  ■ 
1  •   "      1  il  •■  n  '  I  f  1  '-  1  •  1  'I "     •' 
t   )  '  •■  s      in     b-  r  y  1  !  1  urn         -"  "  '"        "  ^ 
evalua'ion     of    hijh- 


1  1  urn  ^ 
grain     growth     in     b-ry Ilium, 
irapuriti-s     and     precipi- 
pr-paration     and 
-purity     b  e  r  V 1  1  1 u  m . 


^ni< 
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Ohio 

rHi-K«IA.   KADIAMVh   PK^lP^KTI^■s  UK  -shi.HTH) 


METALLURGY  -  Division  17 


HTfRI  AL.^  . 

;,      »  U  » 

■'Nov     '      . 
Dill     rept 


"i  ,     H  ,     Mf  ,     Deem,     and    (   ,     K  ,     Lucks 
•••p.     incl,     illus.     tables,     refs, 

no .      1 77,     vol        1 


Contract  Ah  3  J  (  61  6)  77..,  7  ,   Proj,   .;'-'--7j;': 

Cnclassified  report 

::t  b(  HI  rruK.S  :   •Thermal  radiation,  •Refractory 
aateridls.  "Heal  resistant  alloys,  Metals, 
Nia,  Titanium,  Titanium  alloys.  Stainless 
-teel.  Iron.  Iron  alloys.  Nickel.  Nickel 
j.loys.  lobalt.  (obalt  alloys,  Tungsten, 
Tungsten  alloys,  (hromium,  (hromium  alloys, 
Si.Mjm.  Niobium  alloys.  Tantalum,  Tantalum 
dlloy-s.  Molybdenum,  Molybdenum  alloys. 

1  compilation  of  data  on  thermal  radiative 
.;e;erlies  is  presented.   The  basic  fundamentals 
■rtheraal  radiation  and  of  the  methods  of  raeas- 
.rmg  these  properties  are  discussed.   Much  of 
■«t  information  has  previously  been  distributed 
,s  JII(  memoranda;  however,  it  is  consolidated 
:!ithis  report  for  the  benefit  of  those  with  a 
::rii    interest  in  radiant  heat  transfer.   Ther- 
li.  radiative  data  are  included  for  the  follow- 
.ig  materials:   titanium  and  its  alloys;  stain- 

fMi  steels;  iron-,  nickel-,  and  cobalt-base 
-.?eralloys;  the  refractory  metals  (chromium, 
■iljubium.  molybdenum,  tantalum,  and  tungsten" 
II i    their  alloys;  coated  materials  for  elevated- 
:  fipfrature  service;  and  ceramics  and  graphite, 

J..I  hor  ' 


ID-.  '_    3..7  Div.        17,     10 

ribTK,  Y  .IH       0Tb     pr  1  ce     I"  .  75 
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Buffalo, 


Cornell     Aeronautical     Lab. 
COIBliTlON    OK     MhTALS, 

by  George    H       Markstein  Nov     '..,     -.'p.      illus. 

77  refs.        (Proj.     Squid    Technical     rept.     no. 
CAL-86-*) 

Us   cooperation    with     Virginia     I '.  .     (harlottes- 
f'Ue.    tonlract     Nonr-,'-..^;       \     Proj.     NR       ia-;38; 

Inclassified    report 

Prasented     at     the     '"th     Annual     Meeting     and     Space 
fllgltt    txposition.     American    Rocket     Society, 
"3"'  "'    ■*"  V        •'  .  ,     1.0  s    Angeles,     (  a  1  i  f  . 

Dt5(  K  1  KlOKi:        •(ombustion,     •Metals.     Oxidation, 
.jniiiiin,     K  lames.     Vapors,     Particles.     Rocket 
'je;s.     Aluminum.     Magnesium,     Oxides.     Reaction 
iinetics.     5 pectro graphic     analysis. 

a ;  f  n  t  s  : 

■  ilinetive     aspects     o,     raeval     combustion 
-•-temperature     oxidation     of     metals  I 

•."!■!  1  I'  n     0  f     me  t  a  1  s  ' 

"'■ling     nf     metals 
niustion     of     metals     i  ii     propellants     and     propul- 

• .  0  n    devices 
■'Ktion     kinetics     and     mechanisms     of     metal 

'-  u  ai  b  u  s  t  ion 
■"^lation     and     spectra     of     metal     flames 


*1-294    }b^  Div.        1 

TIST«,/EJH)    OT.S     price    » 
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''■Jls     and    L'eramics     Lab.,     Aerona-ilical     by  it  ems 

-■>'.,    »right -Patterson    Air    Force     Hase.     Ohio. 

■     IjUPITEH     PROGRAM    KOK    THE    MATANO    ANALYSIb    tiV 

-■MKV    DIKKISION    DATA. 

'•njl    r-pt.     on    Metallic    Materials, 

'fCraig    b.     Hartley    and     Kenneth    Hubbard.        Nov    < 

"'P-    inrl.     illus.     tables,      1^     refs. 

?roj.     ■■  ■•   • 

*>^    TDK     ■  ^-p-  a  1  Inc  1  as  s  i  f  i  ed 


report 


^EhCRIPTOHb:       •Programming,     •Alloys,     •Uif- 
■Jiioit,     Phase    studies.     Phase    transitions, 
- '  j 1 1  a  1     computers.     Transport     properties, 
'• '.  h  ema  !  1  c  a  1     analysis.     Copper    alloys.     Nickel 
•Hoys,     Brass,     Tungsten    alloys,     Hulheniuni. 


A  computer  program  for  the  Bol 
solution  to  Fick's  second  Isn 
binary  diffusion  couples  is  pr 
gram  is  written  in  FORTRAN  for 
digital  computer.  An  error  fu 
is  used  to  interpolate  between 
mental  data,  and  the  calculati 
the  regenerated  data.  Example 
application  of  the  program  to 
with  no  intermediate  phases  an 
couples  with  and  without  inter 
Phase  boundaries  in  couples  wi 
phases  can  also  be  obtained  wi 
of  accuracy.  By  substituting 
for  ordinary  distance  units,  a 
molal  volume  change  due  to  con 
ences    can    be    programmed.       (Aut 

AD-:^..    JQo  Div.        17 

vTISTM    RGR)    OTS    price    $1.50 


tzaann-Matano 
ins  emi-i  nf i  ni  t e 
esented.       The    pro- 

the    IBM    7090 
notion    curve    fit 

and    smooth    experi- 
ons    performed    on 
s    are    given    of 
incremental    couples 
d    to    pure    metal 
med  i  at  e    phas  es . 
t h    i  n t  ermed late 
th    a    high    degree 
lattice    spacings 

corr ec t  i  on    for 
position    di  f f er- 
hor) 


Ohio. 


Thompson  Ramo  Wooldridge,  Inc.,  Cleveland, 
STRAIN  AGING  AND  DELAYED  FAILURE  IN  HIGH- 
STRENGTH  STEELS. 
Rept.  for  15  Oct  61-1.;  Oct  b2, 

by  E.  A.  Steigerwald  and  G.  L.  Hanna.   Nov  c>2, 
.«8p.  incl.  illus.  tables,  2^)  refs. 
vContract  AF  33  (  b5'' )  751  2  ,  Proj.  7351) 
.ASD  TDK  o2-qb8)         Unclassified  report 

DESCRIPTORS:   •Steel,  "Stainless  steel. 
Aging;  Deformation,  Temperature,  Controlled 
atmospheres.  Tensile  properties.  Tests, 
Reaction  kinetics.  Mechanical  properties. 
Fatigue  (Mechanics),  Failure  (Mechanics). 

Spontaneous  strain  aging  which  occurs  during 
tensile  testing  was  examined  for  several  high- 
strength  steels.   The  results  of  smooth  and 
notch  tensile  tests  indicated  that  significant 
strain  aging  effects  occurred  in  most  high- 
strengttl  steels  in  the  300  to  8CC  S    temperature 
range,  and  this  behavior  was  analogous  to  'blue 
brittl»ness'  in  mild  steels.   Constant  load, 
stress  rupture  tests  were  conducted  on  the  steels 
to  determine  the  possible  relationship  between 
strain-aging  erabr i tt lemen t  and  delayed  failure. 
Only  the  300  M  steel  tested  at  ^00  F  exhibited 
an  appreciable  degree  of  delayed  failure. 
This  embr i t t 1 eraen t  was  extremely  sensitive  to 
lest  environment  and  was  eliminated  when  tests 
were  conducted  in  argon.   Although  strain  aging 
was  not  a  sufficient  conditon  to  initiate  de- 
layed failure,  it  appeared  to  increase  the  se- 
verity of  the  environmental  effects  in  the 
particular  range  where  sufficient  interstitial 
mobility  existed.   (.Author) 


AZ)-'^'^H  -^^     Div.   1",  2: 
ITISTM/ODN)  OTS  price  $1.1; 


California  U. 
HEAT  CAPACITY 
K  i  n  a  1  rept., 
by  Raymond  L.  Orr  and 
t'p.  refs.   vSeries  no 
ContrdCt  Nonr-22263, 


Berkeley. 
OK  LIQUID  ALLOYS. 


(iaiph  Hultgren 
155,  Issue  no.  .^^ 

Proj .  NR  C31b21 ) 
Unclassified  report 


1 5  Dec  62, 


DESCRIPTORS:   "Alloys,  •Liquid  metals,  •Bismuth, 
•Indium,  Indium  alloys.  Bismuth  alloys.  Tin 
alloys.  Thermodynamics,  Eulectics,  Melting, 
Calorimeters,  Specific  heat. 

A  particularly  simple  method  of  making  the  usually 
difficult  measurements  of  heut  capacities  of  met- 
als and  alloys  has  been  developed.   Meusureui'-'nts 
are  made  in  a  modified  liquid  tin  solution  calo- 
rimeter originally  designed  for  the  purpose  of 
determining  alloy  heats  of  form.Ttioii.   The  li-jiiid 
sample  is  contained  in  a  thin-walled  molybdenum 
crucible  which  is  supported  inside  an  isothermal 
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Division  17  -  METALLURGY 

C')Pf)t-r     Jarlt-t.         A     kniwn     •■riilith.rm;-      i-<t      is      In- 
troduct-d     by    dropping     int   .     l  i  ••     -.a-nii     >■     i         ■  '  ■'■     spe-     - 
1  a  »  1     ')  f     an     1  i  ••  r  t     i»  .■  t  i  '       if     k  n   >  w  ri     h  ••  .1  T     r      1  t  .■  r  t      such 
»  >     11  )  ;  y  b  d  -•  n  J  n  .      or,      in     t  ►•  •■     ■"  ^  s  >•      if     ^     :>  1  r  ■■     m  ■■  '    1  ' 
s  a  a  p  ;  •'  ,     a     5  )  '.  i  d     s  p  »• .'  1  1  ••  n      >  '     '.  1  ■     s  i  i  ;i  1  •■     i  ■  ■  !  i  '      1  '  - 
self.        Th-     tenp>Tat'jr"     '■-.jng'     -in  •     ^  ■■  ,t  '     \  r  ,<  -^  s  •:  ■■  ■■ 
<';rr^itl)n     a*"^     d-tMrmln'*;     usin^     ''i         ^i-n        t.-,i- 
1  I  J  J  -  1     y  ■■  r  f  •  r  t  --  (1      it     *i  ••  ^  I         f     ^   >  '   j  r   .     •>      s  t  u  J  1  ■•  s  . 
In     t  1  1  s     11  1  n  n  •  '    1I  1  r  .•  r  '     1  ••  d  •         i  p  1 '    1  '.  .     -n    a  s  u  r  em  '■  n  I  s 
Tiiv     :■     (^^rl•■d     n  ji     jf,     •        about     <^C?.    K ,     the    present 
jp^'-'     inpr-rat'jr--     linit      for     s«tisf»ClOry     piT- 
{  I  r  n  I  1     ■■     •)'     Th-     r^;.'im'-'  Aj'^'Tf) 

Alj-  .    ■  .    -.     ■  U  1  V  .         •  7.     *> 

r :  ^  rd   '<ln     ')T->   pr  i  --   It .  60 


i:nj  Lab.,  Mass.  Insl.  of  Tech.. 
ASU  P:  ASTICITY  OF  ANISOTROPIC 


«  '  t  a  .  ^  P  r  ■) . 

Cant,  r  1  1  J- 

y  u  a  r  t  •*  r  .  .   r  '•  p  ^  •   •''  '  • 

by  M        \        •(aiK'if.-n  anl  «.  'r  .     Hosford,  Jr. 
>,-p   ..   ..,.).  incl.  illut.  tables. 
(o-i-rat  i)-^        ■-        .-ORD-5'"' -*.  ProJ.  5'»3''2O08) 
WA  TH    -^34. 12/*;       Unclassified  report 

LiK^ii  «  :  H  :  <  -  .   "K-"!.*,  Plasticity.  Hardening, 
:  ■<  -  1  r  y  .     <  !  1 -^  ,   ^t'-el,  Titaniua,  Copper, 
■iriss.  D''!  ,rriati>n,  Stresses. 

:Mip-H,i,  «H   pli'!   M  the  role  of  plastic 
ani.'ripv  in  •!•■;. -rTiining  the  behavior  of 
\  ■■  X'-  ,T-  'i    -n-  ■  <  .  ^     1.1  ipplications  involving 

0  .n  i.  !  n  •■  d -  1  •  r  -  ,  ,  .  ,  i  !  i  i  g  .  a  ^  *-•>:;  i  i  1 4l  e  p  o  $  $  i  - 
:•.,;':-■.     .)•:     p  rn,  •■  r  I  .  i  np  r  .  ••  t-  -  '  •  i  rough  texture 

J 1  :  r  1  :     :  n  t  1  1  ,  -  K  ,  ■  r  ;  11  ••  •  <   r  •■  s  u  1 1  s  in  plane 
.•ri."  ar-  pr-^-n;-'.  :r  ^  -  .  ■■  :  ^  .     materials.    In 
j^n-ri..   rr,.■^.-  11V  j.v-n  good  agreement  with 
pr-;.'ti.ni  lr)ra  H/i.>u:r.)pic  continuum  theory. 

A  J  *  nor) 
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N--«  ;jrk  I..  Coll.  of  Engineering,  N.  If. 

jt.t.,  PMENT  hr     T   <"   HIGH  STRENGTH  ALPHA-BETA 

'.  .;;n.   M-iU'iK   a;      i  >   at   i4" ,  og  :-260.  00^:.  psi   y  ielo 
i  rr<  tN  . :»!   .  K'.  t:  , 

V  J  1  •  -  r  ...  ;r.jr»->\   r-.t.   no.   1,  25  Ju»e-25  Sep  62, 
:j  .  V        A   ■  1  r  r  J  '  h  n  !  ••   «  i  r  g o  I  1  n  .   Z'j    S*p  62, 
'  "  f-    .  T  i:  .  .   I  a  b  .  e  ,     r  •;  !  j  . 

1  .ir.  •  jA  30-069-om>-3t90.  Proj.  59332008) 
•  A,.  Tk  .».  ,  303)        Uaclaisified  report 

JESi  H  iPT'iRS  :   •TitaniuB  alloys.  High  pressure 
.  •  1  ■•  1   T.  «•- -  1  1  1  1  c  a  1  properties,  Aluminum 

i<ii..im  alloys.  Tin  alloys.  Copper 
■  '1  J   oys,  Transition  lemperalure, 
eclric  arcs. 
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/eiop  titanium  alloys  witk  0.\% 

in  the  range  240,000  to  260.000 
>f  i'  eight-pound  alloys  are  being 
i,  interstitial  levels.   Folloaing 
in  .  fifty-pound  alloys  will  be 
■'-,'■  I  both  as  sheet  and  bar  stock. 
..  :  . -^  Kill  be  performed  on  the 
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rogress  and  beta  transus  tempera- 
n  determined  for  all  the  compusi- 
buttons.    Author 
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Sylvania  Electric  Products,  Inc.,  Towanda,  Pa. 
DEVELOPMENT  AND  PRODUCTION  OF  IMPROVED  MOLYBDENUM 
SHEET  BY  POWDER-METALLIRGY  TECHNIOUES. 
Interim  rept.  no.  1'',  1  Aug-3C  Sep  62, 
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Powder  alloys,  Titanium  alloys,  Carbon  alloys. 
Heat  treatment.  Sintering,  High  temperature 
research,  Rolling  mills,  Mechanical  proper- 
ties, Tensile  properties. 

Prtcessing  experiments  lo  optimize  the  proper- 
ties of  powder-metallurgical  Mo-C . ^ T i-C . C 3C 
sheet  were  completed.   The  high-temperature 
strength  of  this  sheet  can  be  improved  by  an 
in-process  re-solution  heat  treatment  when  it 
IS  employed  with  a  proper  rolling  schedule, 
wintering-temperature  and  carbon-concentration 
experiments  confirmed  previously  reported 
results.   The  per  cent  reduction  per  pass  during 
;he  breakdown  of  sintered  billets  does  not 
appreciably  affect  the  h i g h- t empe ra t u re  proper- 
ties of  the  sheet.   A  titanium  concentration 
of  -.5%  appears  to  be  adequate.   Author) 
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DkSCRIPTORS:   »Powder  alloys,  •Powder  metal- 
lurgy, »  At  onii  za  t  Ion  ,  "Molybdenum  alloys. 
Powder  metals,  Liquid  metals.  Zirconium  alloys. 
Titanium  alloys,  Iron  alloys.  Nickel  alloys, 
Argon. 

The  early  stages  of  an  investigation  of  the  pro- 
duction of  superalloy  items  by  powder  metallurgy 
techniques  are  discussed.  Three  superalloy  pow- 
ders Inco  713c,  Udimet  ^  C,  PH15-7Mo)  were  made 
by  inert  gas  atomization  of  the  liquid  alloys. 
The  atomizing  conditions  used  and  the  properties 
of  the  powders  so  produced  are  presented.   The 
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L valuations  of  inertial  components  used  in  the 
ballistic  missile  weapons  systems  were  conducted; 
testing  methodologies  and  measurement  techniques 
used  in  the  evaluation  of  precision  gyros  and 
acce  1  eroinet  ers  were  studied;  knowledge  of  the 
state-of-the-art  of  inertial  components  was 
maintained.   Additionally,  a  significant  state- 
of-the-art  achievement  was  accomplished  in  sub- 
jecting a  gas  spin  bearing  gyro  to  a  simulated 
billistic  missile  acceleration  environment. 
Kuriher  work  was  done  in  the  area  of  precision 
acceleromet or  centrifuging.    , Author! 
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A  study  was  made  of  the  Air  Traffic  Service  Ter- 
minal Radar  Service  Area  concept  and  associated 
plan  to  provide  positive  separation  for  air  traf- 
fic in  high-activity  terminal  areas.   A  hypothet- 
ical terminal  area  with  representative  traffic 
was  simulated,  and  control  was  performed  by  Air 
Traffic  Service  personnel  presently  engaged  in 
active  control  at  field  facilities.   The  opera- 
tional plan,  including  placement  of  equipment  and 
positions  of  operation,  procedures,  and  personnel 
staffing,  was  evaluated  and  further  developed 
by  exploratory  testing.   Comparative  tests  were 
made  of  several  conditions  and  evaluated  to 
determine  effects  on  the  Terminal  Radar  Service 
Area.   Results  indicated  that  the  basic  concept 
was  feasible,  and  that  operational  plans  can  be 
developed  for  implementation  in  most  high- 
artivity  terminal  areas  in  the  field.   (Author) 
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EXPEHIHENTAL    RESULTS     KOH    THE    PROPAGATION    Of  AD-.    ■., 
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Th?  RAND  gaiaa  ray  Monlc  i,arlo  rod*-  li  uiJ-d  (o 
predict  doiagr-l   from  poinl   iioi  ropi-  aonj^nt-r- 
j-'tic  lourre*  of  '.^.-  Mrv  and   ..--'  M^v  n.-ar  an 
air -ground  inlerfac-.   Th-j--  r-'Sal's  ar--    jn- 
parfd  with  experiacntal  rejulls  for  id>*n'ii:al 
g^oactry  obtained  by     the  Nuclear  L/»-f,-n$.-  ..  atjora- 
tory.    In  general,  th^  agreenent  between  ihe 
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DESCRIPTORS:        •Radiation     instruments,     •Neutron 
spectrometers,     Seraiconduclors,     Recoil     aton. 
Radiators,     Noise    analyzers.      Instrumentation. 
Keasurement,     Detection.     Protons. 

»    proton     recoil     neutron     spectrometer     utilizing 
)    thin     hyilrogenous     radiator     and    a     semiconductor 
ictector     has     l}een     built     and     evaluated.        The 
protun     energy     spectrum    emitted     from    the     radiator 
IS    observeri     by     the     detector     and     low    noise 
liplifier     system    and    displayed    by    a    jau  1 1  i  c  h  an  ne  1 
inil.szer.        Two     low    noise     amplifiers     have     been 
:e>ijn'i1     and     con.structed.        The     first     is     a 
Sjvistor     hybrid     amplifier    with     a     noise     level 
.;:.:vaient     to     ..     kev     FWMM,        The     second     IS     a     fully 
•.  ransistorized     case  ode     amplifier    with     a     FWHM    in 
:  t--    ranjr'    <<  {     -     Kev.        The     proton     recoil     instru- 
irrt     his     been     evaluated     and     found     to     have     an 
..pper    tnergs     cut     off     due     to     the     ^n,p;     reaction 
.r     silicon     abovi*     '      Mev.        The     lower     limit     is     set 
:i    tne     hydrogenous     radiator     and    the    noise     level 
■1    the    detector-amplifier     system    and    the    entrance 
■;nJo»    of     the    detector.        A    theoretical     study 
lased    on     an     empirical     slowing    down     relationship 
:r    pnton.s     was     developed     in    order     to    predict     the 
>tailed     response    of     the     system    having     a     range 
.:'    radiator     thicknesses     and    geometries.      .Author) 
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Tr.in  spurt  properties,  Particles.  Motion, 
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Deteriorat  ion. 


AD-2'^^  555      Div,   2C,  2 
, TISTP  JW)  OTS  price  $3.fcO 

Isotopes,  Inc..  Westwood,  N.  J. 
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DESCRIPTORS:   •Radioactive  analysis.  'Radiation 
effects.  •Radioactive  fall-out.  Radi oc heroi s t ry , 
Air,  Particles.  Mathematics.  Model  tests. 
Sampling.  Atmosphere. 

The  goal  of  Project  Star  Dust  is  to  construct  a 
model  of  world  wide  fallout  behavior  from  which 
predictions  can  be  made  of  atmospheric  burdens, 
ground  burdens  and  the  biological  doses  resulting 
from  all  kinds  of  releases  of  radioactivity 
placed  in  the  atmosphere  as  a  result  of  military 
use  of  atonic  energy.   To  that  end.  Star  Dust 
has  been  conceived  as  a  two-faceted  project.   One 
facet  consists  of  radiochemical  and  particle 
analyses  of  stratospheric  air  filter  samples 
collected  by  U-2  aircraft.   The  other  facet  is  a 
meteorological  study  designed  to  produce  a 
.mathematical)  model  of  atmospheric  processes 
governing  the  distribution  of  world  wide  fallout 
from  injections  of  radioactive  material.   The 
two  facets  are  not  independent  of  each  other, 
however.   The  results  of  the  radiochemical  and 
particle  analyses  will  be  used,  in  conjunction 
with  data  obtained  in  the  High  Altitude  Sampling 
Program,  to  provide  a  basis  for  establishing  the 
model.   The  results  of  certain  radiochemical 
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Pr,i_,ect     Star     Dust,      a     series     of     filter 
stratospheric     air     has     been     collected 
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To  help  determine  the  extent  of  the  blast  hazard 
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Inclassified    report 


OFSCRI  Ki  iK.-i  :        •  I'roj  ec  t  1  1  es  .     Mathematical 
'"••■■-IS,     lijuiiiions.     i.uns.     t.un     barrel     attach- 
'en:s       Pressure,     (.eometry.     Stresses. 

•le  thill!     f(,r     stress     analysis    of     the     hollow     boat- 
1*11    :nse     portiin     of     an     artillery     shell     is     pre- 
""!«■•  Ihe     analysis     is     presented     in     two     parts: 

'm,i!ut>     -iresses     at     the     muzzle     and     maximum 
■    'f^-es     in     the     gun.        tach     case     is     examined     in 
''■•^       .'■     prcjectile     geometry     and    gun     pressure. 
-frivdtins     or     references     are     included     for     the 
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General  Electric  Co.,  Burlington,  Vt . 

PROJECT  VULCAN  RESEARCH  AND  DEVELOPMENT. 

Progress  rept.  no.  37,  1  Oct-30  Nov  62. 

•■  Dec  '.2,     ?6p.  incl.  illus.  ^Rept.  no.  63APB3) 

^Contract  DA  1 5- C 2 :-0RD- 545 5 ) 

Unclassified  report 

DESCRIPTORS:   "Aircraft  guns,  •Automatic 
weapons.  Design,  Tests,  Bores i gh t i ng ,  Cams, 
Lubrication,  Guns,  Solenoids,  Photographs. 

The  following  projects  and  studies  are  described; 
'v'}  Improved  Parts  Life:  spiral  pin,  cycloidal 
ram,  foreward  cam  corners,  bolt  body,  bolt 
roller  shafts.   (2)  Bore s h i gh t i n g  and  Target 
Study:  projection  gun  data.   (?)  Gun  Components: 
universal  guide  bar,  clearing  cam  solenoid 
modification,  clearing  sector  spring,  lubricator 
for  B-f?.   (4)  Range  Firing  Records.   (Author) 
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Sor'h  Carolina  State  Coll.  School  of  Physical 
Sciences  and  Applied  Mathematics,  Raleigh. 
STUDY  OF  THE  GUN-BOOSTED  ROCKET  SYSTEM. 
Summary  rept.  for  June  52-Aug  d2, 
by  Walter  J.  Harrington  and  Roberts  C.  Bullock. 
',  ^  Dec  u2,  "i5'ip.  incl.  illus.  tables,  refs. 
^Contract  nos.  DA  01 -OQc^-ORD-l  022 ,  Proj  .  5Wi7- 
01-::,  DA  01-021-OHD-31'^O  and  others) 

Unclassified  report 

DESCRIPTORS:   "Artillery  rockets.  Spin  sta- 
bilized ammunition.  Fin  stabilized  ammunition, 
Gun  launched.  Dynamics,  Equations,  Gravity, 
Scattering. 
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Its  of  studies  relative  to  sources  of  dis- 
lon  of  artillery-type  rockets  are  summa- 
d.   Mathematical  equations  and  formulas 
h  are  applicable  to  the  analysis  of  the 
cts  of  various  dispersion-producing  factors 
oth  spin-stabilized  and  fin-stabilized  gun- 
ted  rockets  are  presented,  and  their  uses 
il'lustrated  by  numerical  examples.   Exper- 
tal  techniques  are  described  and  some  re- 
s  are  given.   Implications  of  mathematical 
Its  relative  to  rocket  design  are  discussed, 
theraatical  model  for  studying  effect  of 
cher  tube  motion  is  given.   (Author) 
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Occupational  Research  Center,  Purdue  U., 

Lafayette,  Ind. 

THE  EXPERIMENTAL  USE  OF  VARIOUS  TYPES  OF  SCALES 

IN  RATING  JOB  ACTIVITIES. 

by  David  L.  Peters  and  Ernest  J.  McCormick. 

Nov  62,  21p.  incl.  tables,  10  refs. 

(.Contract  Nonr-110019) 

Unclassified  report 

DESCRIPTORS:   "Job  an.alysls.  Theory,  Measure- 
ment, Reliability,  Effectiveness. 

The  results  of  the  study  support  the  following 
conclusions:   (I)   Job  tasks  and  Job  titles 
were  scaled  on  five  worker-activity  dinensions 
with  reasonable  reliability.   (The  reliability 
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DESCRIPTOHS:   '•Traininj.  •  t  .  e  c  t  r  o  n  i  c  .  . 
Effectiveness.  TestJ,  Test  equipment. 
Maintenance  personnel.  Saval  personnel. 


In  order  to  sample  proficiency  in  the 
electronic  test  instruments,  a  te^t  o 
of  four  common  pieces  of  portable  tes 
Mas  developed  and  incluiled  in  the  ET 
This  report  is  devoted  to  the  test  eq 
test  and  the  data  resulting  from  its 
tion.   Findings  of  particular  int'-res 
complete  aastery  aas  not  demonstrated 
test  equipment  by  any  rate  group  in  t 
samples;  i.b,  in  general,  proficiency 
test  instruaents  increases  x i t h  rate 
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agree  wi»h  the  published  figures,  within  a  few 
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introduced  elsewhere.     Author 
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TIVE    TRANSITION    POINT, 

ij    David    f .     Rorer.     Horsl    Meyer,     and    Robert    C. 
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DESCRIPTORS:   •Boundary  layer,  'Fluid  flow. 
Electric  fields.  Conductivity,  Convection, 
Velocity,  Magne t ohydr ody n ami c s ,  Propagation, 
Magnetic  properties,  Fluid  mechanics,  Plasma 
physics. 

A  review  is  given  of  recent  work  on  boundary 
layers  in  electrically- conducting  fluids.   This 
includes  a  discussion  of  the  differences  between 
ordinary  boundary  layers  and  plasma  boundary 
layers  with  special  reference  to  the  new  dimen- 
sionless  parameters  for  the  magnetic  case,  in- 
cluding those  which  arise  from  the  microscopic 
structure  of  the  fluid.   The  convection  of 
Current  and  vorticity  along  magnetic  field  lines 
by  the  Alfven  wave  mechanism  is  shown  to  be  the 
principal  new  propagation  mechanism  in  magneto- 
hydrodynamic  boundary  layers.   Recent  work  in 
Inertial  boundary  layers,  channel  flows,  wakes, 
and  electrode  boundary  layers  is  summarized. 
Author 
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DESCRIPTORS:   •Quartz  crystals,  •Reliability, 
Temperature,  Frequency,  Resistance,  Shock, 
Vibration,  Life  expectancy.  Heat,  Moisture 
proofing.  Corrosion,  Test  methods.  Tables. 

Effort  was  continued  to  study  factors  that 
produce  failures  of  quartz  crystal  units.   The 
objectives  of  this  study  are:   ,1,  the  determina- 
tion of  the  causes  of  failure  in  quartz  crystal 
units:  v2>  the  formulation  of  accelerated  tests 
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A  brief  reviea  il  presented  of  th-  -ndthf-TiatiC'i. 
detcriptioni  of  polarization  which  have  jroHn 
out  of  experiaental  optics  and  -lassical  .•  i  ^  - - 
troaagnetic  radiation  theory,  as  well  as  -i 
review  of  the  claisical  optical  theories  r -• - 
lating  to  polarization  phenon-na.   E-nphasis   ii 
placed  on  the  interrelation  of  i  he  for. -nj  la',  ions 
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In  the  de t era  1 na t  1  on  of  the  properties  of  rocket 
exhausts  using  alcrowave  techniques,   it  becoaes 
■eceistry  to  know  the  reflective  and  refractive 
■■ture  of  the  exhaust.   The  rocket  exhaust  is 
a  plasaa  aediua.   The  propagation  constants  a  r  •' 


d  p  V 

1  s 

1  )  n 

t  r 

1  1  ■■ 

V  >*  '. 
■•  r  t 

P  •  ->' 
1  s 

d  u'- 
d  •  ; . 

r  •■  s 

ex:'' 


-I  ■ 

a 

5 

n  s 

1  •;  • 


■  p  »*  :f 

■  1 .11  " 
I  r  •■ 

d  r  •■ 

■  n  t 


J  -•  n  .■  » 
Stat 


I  "  ■ 
I  s 

'  1  n  1 
■  r  I  . 


w  I  . 

t  ••  r-n 
1  J  m 
T!  1  n  >■ 
,.  f  '  ..  , 

'    S        HI 


1   T-d 

►•.I  1  a 

t  -  .. 

c  t  I-  d 


I  s  •na 

I   C   '1 

p  t  1 
:"  •■  I-  t 
)    f 


t'  t  a 


I TISTP    Tl 


I'  r- 


J  1  V  , 

;i  r  M 


iss.mptiMT     that     thf     plasma 
•r^i'ic     medium    whose     positive 

All     motions     of     the     elcc- 
■  xc'-pt      thos.-     caused     by     an 
eld.         Uaoiping     15     assumed 
collision      frt-'iufficy     Ani'i     the 
tr-ns.         The     rt-flectlve     prnp- 
column     ar*-     made     frm     a 
T  ti  >•      I  n  d  •■  X        f     r  •■  f  r  a  c  t  i  o  n 
null's      laws     applied     to     con- 
c     tfChnicjut's     are     used     to 
s     of     th''     plasma     r-lumn     on 
fractfi!     t-neryy.         Vuin>'riral 
usinj     data     fr-ra     Hrirller 
ck.-t      rxhaust  Vjthor^ 

25 

Uiv..      r^perr;     Hand     lurp., 


K  e  31 1  n  g  I  o  Ii      Kan!         ■;  1  v  a  1 

P  h  1  1  a  (1  e  .  p  ",  1  a  ,      ('  a  . 

LUK     PdHtK     ruis     KAi.'.Krii      f  ;  1  M     MtMlJKl. 

Interiia     r'njii,-,-rin(     r-'pt.      no.         ,  Uct     '.- 

5    Jtn    oj. 

5    Jan    <-'  ^ ,      .-"p.      incl.      illus.      tat).fs,  ffs 

(Contra-t     AF    J3U57)8b79) 

I'n  e  1  a  s  s  1  f  1  --  I     r  e  p     r  t 


DESCRIPTOKS:   T- 

•  a  a  J 1  f  t  1   ■     '  "  a  t  1  n 
p  r  o  p  ,-  r  t  1  ■■  ■>  ,      1'  1  o  d ' 
f  0  r  tn  '■  r  ^  .      h  .  •■  •  t  r  1 
pounds.      F  f  r  r  1  t  >•     1 


•  I  .  ■  1  ,   •Memory   il  e  v  I  c  f  s  , 
s,   Metal   fi.ms,   Magnetic 
s.   Transistors,   Trans- 

i-  o  r  n  '■  c  t  o  r  s  ,   >  1  1  I  c  0  n  c  0  m  — 
or'-s,   Design. 


Th- 


-pt 
I  V  a  1 
|u,jd 

1  ,.■ 


1 1'  t  a 

I  1  :  n 

n  >■ 

!  r  1  V 

,  a  mp 


n  V  »• 

•■  d  u  ' 

ri  » 

op  . 

i  .J  n  I 

.  a  :■ 


•  n  . 


1  1  J  ' 

r'il    1 


r  a  . 

1  n 
t)  1 


ed 


i^d 

»*  n  t 
I   df- 

•p  '. 
'  o  J  r 


1 

1  t 

f  1 

« 

d 

•  c  I 

la  s 

>  1  a 

I  s  1 

'  1  -i 

•■  r  -• 

■na 


r,   J 


1  .  1  t  » 
•  alt 
j  .1  t  ■■  d 
j  !  1  ,■ 
n  J  f  I 
»•  1  d  . 

V  g  o  o 
d  u  r  I  n 
r.  t  o 
up  >■  d  a 

0  p ,-  r 
.  m  s  . 
1  t  1   d 
rive 

V  1  t  Y  . 
also 

t  e  s  . 
ng  t  h 
A  mod 
n  »•  d  f 
5  1  o  1  d 
t  r  1  X 
ne  no 


ma 
.  m  s 

rn 

<1  n 

i     I 

use 

n  c  ,' 

at  1 

An 

r  1  V 

f  1  -- 

A 

c  o 

Th 

I  s 

1  f  I 

o  r 


"I" 
u  r  r  •• 
:►!  e 
J  n  e  t 

w  I  t 
I  n  , 
ag  n  e 
h  1  s 

1  n 

dr  1 
on  a 

Has 
H  c  u 
1  ds 

1  0  M 

mp  1  e 
-•  s  1 

low 
H  d  ¥ 
us*' 


n  a  s  :)••►■ 
r  y  samp 


rati 
n  t  s 

0  bj  e 

1  c  f 
n  v  e 
nil. 
t  1  c 

I  u  a  r 
a  re 
V  e  r 
nd  d 
1  1  y 
r  r  e  n 
subs 
-  1  ap 
t  Hd 
gna  1 
I  mpe 
e  r  s  1 
1  n  m 
1  n  1 
n  c  o 
1  '■  s 


n  g  a  ■'i  a 
of  a  p  p  r 
c  t  I  V  e  I 
1  1  m  and 
r  ¥  low 
o  y  I  f  1 
p  r  0  p  H  r  t 
t  f  r  and 
a  s  o  n  a  b  1 
was  mod 
a  t  a  w  •'  r 
r  e  a  d  a  b  i 
t  s  as 
t  a  n  t  1  a  . 
e  d  a  n  c  e 
and  u  s  f 
-  I  0  -  n  f.  1 
dance  d 
on  of  I 
e  a  s  u  r  1  n 
t  I  a  1  d  •■ 
np  1  e  t  ►■  1 
we  r  f      s  J 


in,- I 
I  X  1  n 
.     t  o 

dr  1 
r  a  , 

m  s 

e  s 

app 
I     1  a 

fie 

■  t  a 

■  0  u 
)  w     a 

y  1 
.  u  n  n 
1  t  0 
.  e      r 

■  4  V  e 
1  I   s 

)      '11 

i  I  g  n 

S 
.rait 


1  c     I 
a  I  e  1 

be 
V  e     w 
e  s     o 
with 
b  e  c  a 
>-  a  r 
r  g  e 
d     to 
ken 
t  pu  t 
s      ^  ■ 

0  we  r 
e  1     d 

t  es 
a  t  1  o 
r  wa 
d  r  I  V 
s  t  u  r 

of 

1  X      o 

t  e  d 


h  1  n 

y     ^'      n  a 

achieved 

ire     size 

f     ani- 

ex- 
ffle 

t  o     be 
menu  r y . 

provide 
0  n 

was 

ma    and 

than 
lode 
t     the 

ob- 
s     ex- 
e  r     has 
b    and 
a     f ou  r- 
pe  r  ab  1  e 
to     ASD. 


AD-294    339 

r  I  s  r  p    J  « 


Uiv         25.     12,     15. 
30.    9 
; -s     pric-    $10.10 


Missiihjs-'-s      Ins-         of     T>-ch.,     Tambridgf. 

S.  L  I  l;-STATr.     AND     MuLtillAH     THtUiO     GKOIP. 

QuartHrly     pri)gr>'ss      r-'pt.      no.     ... 

15    Jan     b)  ,      '  ■   '  v        inc;.      illus.     'abl-s,      r>'fs. 

(Conirarts     Nonr-'^.»'..    and     AK     '■     ■.-'^■■'•;     SSF 

Gran-     NS(--G2^908) 

InclassifiHd     report 

DfcSr  HI  PTOHSl        •S.lid     Stat--     physics,     •Re- 
s'- ir-'ti     program     idminis'ration,     Ma'hematics, 
('rvs'ils,     Vibra'ion,     Orbitil      flight     paths, 
(■  ••  r  r  o  >•  1  >•  c  •  r  1  c  1  •  V  ,     I   1  •  t  .  c  ••  s  ,     t  n  t-  r  g  v  ,     Solids, 
K  ■'  p   r  r  ■  s  ,     M  1  1  >■  c  u  ;  ,.  s  . 

AU-.   •,      ..  D  iv  .       25 

TISTP,  WA       "TS    price    tb.r.O 

K  Hitman     Kes»-arcr     !fi(<<     .     Picatinnv     Arsenal, 

Dover.     N  .      .J  . 

EVALUATION     iiK     VArtl    •    S     U\:i    JIAl.S     ANll     PHOTEfTIVE 


PHYSICS  -  Division  25 


,,»TINr,S     H)K     A    MA(  H     "  .  '      NOSK     PUdHK  IN     A    WATKH- 
5TAPII    l/.Lli     PLASMA     .IKT     Al!(    , 

-,     Hicharrt     G  .     Bradford     and     Uomenir  .1.      Mo  1  »■  1  1  a  . 

3,r    ■..     '"p.      inrl.      illus.     -.     r -■  f  s  .  Terhniral 

',- p  t  .     no.     3^4*.  J 

I'n  r  1  a  s  s  1  f  1  i-c!      report 

DtS(  KI  PTiiKS:    •High  t.-mperature  research, 
•  All  at  ion,   •Korkcl   i,  o  s  e  s  ,   •Culdfd  missile 
nnsr---.   •  Mvpe  r  s  o  n  1  r  s  ,   •  I;  e  f  r  nr  t  o  r  y  materials. 
Plasma  tets,  (1  r  H  p  h  i  t  e  .  Tungsten,  (arhldes, 
aolvbdenum.  UefrHctory  coatings. 


t  t  s  -  t  h  r  e  e 


Mle 


->  1  .  J 
These 

puts  I'  o  m  n 
jcc  to  r  i  •■  s 


of  n  h  V  pe  r  s  on  1  c  total   and 
•  pressure  pr-.be  consisting  "f  various  ma- 
Is  and  o X  1  diM  1  on- re s  1  s t an t  coatings  were 
,  t  i-d   in  a  wa  t  e  r-  s  t  ,il'  1  1  i  /I'll  plasma  arc. 
n,.dels  Here  s  11 1  ■  J  e  c  t  e  d  lo  V  a  c  >  I  n  i.;  heat   in- 
ns urate   Ullh   expected   n  I  S  S  I  1  ,■   tCH- 

*eiy.ht  tests  ;ind  macroscopic  and 


aicros I  op  1  c 
aodels  l-ef,  r 
the  p  1  .1  s  m  a  -  ,1 
and  (  ■   .1  1  11  g  > 


■xaninations  v,  • 
■     and  after  t  h> 

-  c   tests      The 

K  e  .•-  e  .  \  H  !  u  a  t  ei 


•  lloseil     m.    Ist'deiiijn;  unco 

uBCOa  t  I  i;  .      u  n  a  I  1  "  \  ed     tungsten 
tungs  I  •■  n     c  ,1  r  1    i  d  e     c  II  n  1  a  I  n  1  n  u 


if;       U  n  C  o  .1  t  e  d        s  ,■ 

uBCOa  ted     1  a  n  s  I  e 

CO  1  umt   1  u  '1-  t  .1  n  t  a 
porous     rn  a  g  n  e  s  I  ;t 
li  rco  n  1  0  m     i!  1  b  '    r 
aace    coatings 
three    ox  id  ,i  t  in 

i J  1  hOTy 


f-|ion.led        s    1    I 
I   1         ■■.■.■■        ;,    1    ! 

;i  n-/  1  r  I"     M  1  .1  m 

with     resit. 

ide;      (O)     tw 

1     .1  It  n  !  1  "  y  e  c) 

-  r  e  s-  1  s  t  a  n  <■  e 


p  e  r  f  I'  rm  e  d  on  t  h  »' 
were  subjected  to 
I  Mowing    materials 

ii  n  c  oa  t  ed  ,      un- 
ited    graphite; 
u  n  c  o  a  t  e  d 
I     c  ob  ,-i  !  t     binder: 
I  II II     carbide:     i'  6) 
'  \      (-insisting     of 
II  n  c  o  a  t  '-d 
|i  1  nde  r  :         -        u  nc  o.T  t  ed 
1  \  >■     o  \  1  d  a  t  1  o  n  —  r  e  s  1  s  t  ■ 
Hi'  1  >  1m1  e  n  u  m  :     and 
c .  a  t  1  n  d  s       in     graphite 


AD-:  ',;     T.P 
TISIM        IN 


Dlv. 

ITS     p  r  1  ' 


u 

75 


Nonaetallic     Male-ii     si.,,      .      Ae  r  o  n  a  ,;  t  i  c  a  1     Systems 

Div.,     Wr  ight-Pat  t  •■;--    ■•!      \i'     I-  o  r  c  .■     Hase,     'ihn. 

A    THKOHtlli    Ai      INVKSl  ir.Al  loN     'ih     (lUMl'     INTLIMHAM.L 

:n    AhVl-S    >-AHKll      '  M)M;    miuiai.    stkl^s. 

.     ,,        -.pi.,      Apr-Dec     ■■      on     h  i  b r o u s     Materials     lor 

...         :   I  !  1 1  r  s     and     .S  1  r  u  <  !  u  r  e  .s  , 

;,  ..'i-.r  (,.   popp-r.    Aug  62,   56p    incl.   lllus. 

tab  1 et ,  H  ref s .  , 

ProJ.  ''320)  I 

AS!)  TI)f!  '.'-.,'7)  Unclassified  report 

DtS(  K  IPT'iHS:    'Textiles,  •libers,  'Threads. 
Theiiry,  Digital  computers.  Plasticity.  Tables, 
Configuration,   Mathematical  analysis,   i 

D e  f  r  m  a  t  1  Ii  n  .   Stresses. 


'  t  I 


,  s  s 
Tne 
Idea 
aran 
to  t 
iter 
resu 
be  u 
sur  i 
us  i  n 


ulij  ••r  t  . 
stress- 
1  I  /  e  d  i 
S  of  c 
hesi  ■■ 
at  1  \  e 

Its   we 

s  e  d  in 
zed  St 
g  the 


c  a  1 
t  o 
t  r  a 
a  I  n 
mp 
a  t  I 


c  t  u 
np  u 


b( 

b 
1  n 
-w  I 
1  n 
o  n 
d  u 
e  s 

d  e 

r  e 
t  e 


a  V  I  o  r  of  a  woven  fabric  which 
X  1  a  1   stresses   is  d  •■  s  c  r  i  bed  . 
quations  are  derived  for  an 
V  e  fabric  which  extends  b> 
rchande.    To  ublain  solutions 
It  was  necessary  to  use  an 
■     on  a  it  i  g  i  t  a  1  computer.   The 
ted  in  several  ways  and  may 
gn  of  such  Items  as  pres- 

A  number  of  sampli'  solutions 
results  are  given.     Author 


*3--^i  357 

TISTP  JW 


D  1  V  . 


uTS 


25 
I 


Corn  I  ,  .  A.'  r-  iin  ,iu  1  1  c  ,a  1  lab.,   Inc.,  Buffalo,  N  .  Y 
FLO»  ;  Is  AI  1  ZATION  -,ND  yiANTlTATIVP  GAS  DENSITY 
lEASl  HhMtNTS  IN  KAKLlItD  GAS  FLOWS. 

'  r  1  m  e  n  t  a  1 


eyenson  and 
1  us .  table. 


80 


final 

re[ 

1  • 

■     Mar     •  ■ 

-  Ju 

n  e 

■  .'     on 

t 

xp 

Simul 

at  1 

m      .1 

f    Might 

M. 

c  h 

1  n  1  c  s  . 

by    Rn 

ber 

1" 

M  a  r  A  r  T  h 

u  c  , 

L 

■  r  0  y     M 

Si 

John 

1'.  u  d 

■11. 

Dec     '   . 

, 

-P 

1  n  c  1 

I  I 

;;  T- 

f  s  . 

,Con  ' 

r  A  r 

AF 

33(616) 

a  ■ . 

r 

Proj. 

., . 

(ASD 

TDK 

o2- 

793) 

r  n  c  1  a  s  s  I 

f 

ed 

report 


DESCRIPTORS:   'Fluid  flow,  •Density,  Gas 
diffusion,  Intensity,  Electron  beams, 
Scattering,  Hypersonic  flow,  Gases, 
Me  a  s  u  remen  t  . 

The  use  of  an  electron  beam  to  stimulate  emission 
from  a  gas  with  the  resultant  beam  intensity 
providing  a  measure  of  p oi n t -  by- p oi n t  gas  density 
has  been  investigated.   The  tests  have  been  con- 
ducted in  the  ■  to  2:C  micron  pressure  range,  at 
standard  temperature,  employing  a  5  to  2C  key 
electron  beam.   Analysis  was  performed  by  photo- 
graphing the  beam  at  conditions  of  varying  den- 
sit\,  and  examining  the  film  by  means  of  a  micro- 
den  s  i  t  omei  e  r  .   A  low-cost  electron  gun  capable 
of  projecting  a  2.  kev,  '^"C    microampere  beam 
across  a  I^-inch  test  chamber  was  successfully 
developed.   The  results  of  the  program  indicate 
that  at  the  beam  voltages  employed,  scattering  of 
the  electrons  by  the  atoms  of  the  gas  severely 
limits  the  particular  technique  used.   The  analy- 
tical and  pxperimenlal  results  of  the  program  in- 
dicate that  gas  density  measurement  and  flow  vis- 
ualization may  be  possible  by  employing  a  more 
■rergetic  electron  beam.    By  observation  of  the 
beam-excited  emission  spectra,  it  is  possible  to 
measure  the  rotational  and  vibrational  tempera- 
ture of  the  nitrogen  molecules  as  well  as  the 
number  density  of  nitrogen  molecules  in  the  gas. 
lurther  investigation  of  this  latter  electron 
b-am  technique  as  a  diagnostic  technique  in  hy- 
perveloritv  flows  is  recommended.     Author 
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The  properties  of  boundary  layers,  formed  by 
solutions  of  organic  acids  in  liquid  hydrocar- 
bons are  considered.   An  attempt  is  made  to 
establish  the  relationship  between  these  layers 
and  the  structure,  composition,  and  concentra- 
tions of  the  acids  (mainly  fatty)  and  the  com- 
position of  the  solvent.   Only  the  static  and 
quasi-static  properties  are  considered.   Work 
was  undertaken  to  elaborate  the  preliminary  data 
concerning  the  relationship  between  static  and 
kinetic  friction  which  had  been  obtained  by 
others  by  means  of  a  dynamometer-motor.   (Author) 
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A  method  is  presented  for  the  computation  of 
natural  vibrations  in  compressor  blades  of 
compressors  of  all  designs  used  in  the  various 
branches  of  machine  building.   For  the  first 
time,  it  has  been  possible  to  obtain,  on  the 
basis  of  the  theory  of  plates,  a  practically 
convenient  solution  for  calculating  the  forms 
and  frequencies  of  the  natural  vibrations  and 
the  stresses  in  the  vicinity  of  resonance. 
Diagrams,  tables,  and  approximate  formulas  that 
simplify  the  calculations  considerably  are 
presented.   Also  given  is  an  i 1  1  us t ra t i  v^ 
numerical  calculation  for  a  blade  of  arbitrary 
type,  with  a  comparison  of  the  results  with 
experiment.   The  book  is  intended  for  scientific 
workers  and  engineers  concerned  with  the 
problems  of  designing  turbine  and  compressor 
blades  for  various  applications.    ^Author 
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A  low-density,  luminous,  supersonic,  argon 
plasma  stream  about  one  meter  in  length  produced 
by  a  conventional  d-c  arc  plasma  generator  was 
studied  speciroicopical ly.   The  spectra  consisted 
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DESCRIPTORS:   •Polymers,  *Phase  transitions. 
Helixes.  Theory,  Molecular  structure.  Adenine 
derivatives,  Glutamyl  radicals,  Benzyl  radi- 
cals, Proteins,  Nucleic  acids,  Peptides.  Ther- 
modynamics, Crystal  structure. 

A  theory  for  quantitative  description  of  reversi- 
ble helix-coil  type  phase  transition  in  macromo- 
lecular  systems  is  given.   The  transition  is 
characterized  by  (l)  the  fraction  of  helical  con- 
tent. [2)     sequence  length  of  the  crystalline  re- 
gions, 


sequence  length  of  the  amorphous  re- 


gions, and  (4)  mean  square  end-to-end  distance. 
The  results  for  per  cent  helical  or  crystalline 
content  are  compared  with  experimental  values  for 
poly  benzyl  glutaraate  and  oligoadenylic  acid. 
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An  electron agnetlc  analysis  is  obtained  for 
propagation  In  an  infinite  stark  of  parallel 
resistive  sheets  spaced  by  lossless  d  1  ••  1  e  c  t  r  i  cs  . 
The  direction  of  propagation  and  the  electric 
vector  are  both  parallel  to  the  sheets.   A  wide 
range  of  parameters  is  covered,  including  those 
pertinent  for  absorbers  and  those  showing  the 
expected  r>'ductlon  to  the  case  of  an  anisotropic 
hoBogeneous  lossy  aedluai  under  appropriate  con- 
ditions of  relatively  close  spacing.   (Auihor) 
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elastic  wave  propagation  in  a  aediua  consisting 
of  two  finite  layers  is  considered.   Two  types 
of  solutions  are  treated.   The  first  is  a  Rayl- 
eigh  train  of  waves.   Kor  this  case,  when  the 
wave  length  becoaes  short,  the  waves  approach 
two  Hayleigh  waves  plus  a  possible  Stonele\  it,);' 
When  the  wave  length  hecoaes  large,  there  ■  r 
two  waves:   a  flexural  wave  and  an  axial  wave. 
Calculations  are  presented  for  this  case.   The 
propagation  of  SH  waves  is  treated,  but  no 
calculations  are  presented.   ..Author.' 
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rocket  engines  and  re-entry  vehicle  and  the 
expected  number  (per  unit  time)  of  replacements 
of  the  rocket  engines  due  to  mandatory  replace- 
ment are  highly  sensitive  to  changes  in  the 
rocket  engine  failure  rate.   The  expected  number 
p.T  unit  time'  of  opportunistic  '^  joint)  replace- 
ments of  the  rocket  engines  and  the  guidance  and 
control  system  is  relatively  unaffected  by 
changes  in  the  engine  failure  rale.   .Author) 
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An  introduction  to  cost  estimating  techniriues, 
specifically  those  applying  to  aircraft  air- 
frames are  described.   Lach  major  cost  element, 
.-.g.,  labor,  materials,  etc.,  is  treated,  and  a 
prcc.duri'  is  presented  for  estimating  both  non- 
recurring and  recurring  airframe  costs.   This 
procedure  is  described  as  a  series  of  steps  which 
t  h  .  ci  r.' I  1  ca  1  1  y  lead  to  the  correct  ansm>r.   As 
.vp.rii'nred  estimators  will  realize,  every 
estimating  situation  is  different  and  what  is 
intended  to  be  tin  illustrative  procedure  should 
be  us.d  with  discretion  in  .making  actual 
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In  a  program  to  develop  a  compl.'te  manufacturing 
process  for  the  production  of  beryllium  chan- 
n.-l  s,  techniques  are  being  sought  for  drawing 
to  otilain  a  final  product  meetiny  specifi- 
1. 1  lions  more  rigorous  than  are  obtainable  by 
dir.'Ct  extrusion.   Progress  in  designing  and 
procuring  the  sp.'cial  tooling  required  to  draw 
complex  shapes  at  elevated  temperature  is  de- 
scribed, and  the  first  set  of  draw  dies  is 
•  valuat.'d  with  respect  to  design  and  quality. 
Three  expi' r  i  rae  n  t  a  1  draw  attempts  were  made  on 
I- channels,  in  addition  to  draw  tests  on  flats. 
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Alloyd    Corp..    Caabridi--       Mass. 

A    STl'DY    OK    ELE("TRu'i-Bl    .«    »;,I)INC. 

Quarterly  rept.  no.  3, 

by  S.  S.  Mhite.   Nay  62,  1».  Incl.  illus.  1^  ref. 

(Contract  DA  1  '-020-OBD-5^8i;.  ProJ  .  5B93-32-004) 

(Technical  rept.  no.  NAL  ^01.5^/2-^) 

(Inclast  i  f  led  report 


DESCRIPTORS:  •Melding,  •Electron  beaai 
tanlua  alloy*,  •Steel,  •Stainless  tteel 
shock,  Alaainua  alloyi,  Vanadlua  alloys 
strestes.  Melded  Jolnti,  Refractory  mil 
Hardness,  fracture  Mechanics/,  Heat  'ri 
aent.  Bibliography,  Merhanical  propertii 
Melds. 
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iD-.  ■■,    ^''''  Div.       26.     17 

:;,STM    OON        OTS     pri  ce    $1  .  60 

Aeroproj ec t s ,      inc..     West    Chester,     Pa. 

'.LTRA.SiA  IC     WHLDIM,    ul-     ii  EK  Ii  AC  Ti;K  ^     METAl.S. 

Progress     rept.      ,-.  o  .  ,  Aug--        Sep     •  ..  , 

:>    llar.ild     :..      y.kdig,     .1  r .      .         Dec     •.,         .p.      incl. 

..lus.      tallies. 

.Contr.ict     ■.!)»        '-Oa10-c) 

Unclassified     report 

DESI  (■:  :  I' roH  S  :         'Hif  ract  o  r_v     raaterial.s,      "Welding. 
•L'  1  t  r  ,1  s  ,1  n  1  c  s         '  y  II  1  _v  h  d  e  n  11  m     a  1  1  u  y  .s  ,     A  1  1  o  v  s  , 
Fra  I  t  .1  r  '■       M'  i  h  a  ri  i  c  s     .     Te  n  s  i  1  e     properties, 
shear     stresses,      ritaniuir;     alloys.      Foils. 

Utenti'   n     w,is     J  1  veil     til     ultrasoHir-     vseldiny     of 
»c-  "  .      r  1     .1  1  1  11  V  .         Although     prior     study     had     .s  h  o  n  n 
•at     Ml-     .     Ti     d'  mil  n  s  t  r  a  t  I- d    metallurgical     char- 
icteri  sties     conducive     to     good     ultrasonic     neldimi, 
tlie    material     had     also     sim^n     a     tendi-ncy     to     crack 
«lder     some     c  l  i  ,   un.  s  t  a  n  ■  e  s  .         similar     to     the     deter- 
imations     for     D-  allov,      indications     are     that 

; b e    q u  a  1  1  t  >     >•  :      r  •   f  r  a  c  t  o  r  »     n  e  t  a  i  s     i  r;     general, 
lid    their     c  o  n  t  am  1  n  .1 1  1  o  n     in     particular,      na^     well 
te   the    major    con  t  r  o  1  1  i  •;  j     faitnrs    c  o  n  t  r  i  I)  u  t  i  r  g 
to   di  f  f  i  c  u  1  t  i  es     enc  o  un  t  ••  r  »•  d     in     the     ultrasonic 
•elding    of    this    alloy.        Author 
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ifrospace     1  n  f   I  r  m;i  I  I  o  n     D  i  \  .  ,     W  a  s  h  i  n  .j  1  "  'i  ,     I)  .     C  . 

JlEFOHClSi.     t>  I  1  I!     (     i!   M  FkI'ULSSI   Kl    . 

5,'   A .     V .     H e b  e  1  '  s  K  I  \     ,1  n  , I     V  .     A  .     /  o  I  , ,  t  n  i  t  s  k  i  v  . 

=  Jin    b3  .     2p  .      1  nc    !  .      1  1  1  ,1  s  .  \  :  [I     r  op  t  .      n  ..  . 

5-c3-?  :     Tr.i  n  s        f  ,.  r     (   1  o  ,s .  ,•  -  i  mp  r  •  s  s  i  o  n     D  i  ■      1  orq  i  n^ 

•  Itk    Cdun  t  •■  r  p  n   s  s  u  r  o  .         Ka  z  n  e  c  h  n  o-Sh  t  ;i  .mp  ..  v  ,<  c  h  n  o  >  • 

froizvods  t  \  o  .     no.     1L',    pp.     '-fi,     1962 

I'nc  I  a  s  s  i  f  i  ert     r  •  p  o  r  t 

I 
OtSCHIPTOHSl        'Dies,     •Kor.jing,      n      rjo    press,  s. 
Transmission    gears.     Gears,     ISSii,     Cressun. 


«D-2'3,   621  Div.       2b,     17 

TISTM/EJH)    OTS    price    $3.60 


*raou  r    Research    I     un.i  ,i  t  i ,  n  ,     i  f'  i  i  a  g.-  .      111. 
DEVELOPMENT    OF     I  MFLs , ;  t_;,    (;    r.  l",i,    To-,!      MAIFIIIALS, 
ilterim    technical     do  cu  no  •it,ir\     progross     rept., 

5  Sep-:,,    Dec    t  .  , 
'y  F.    C.    Holtz.       Jan    63,    27p.     incl.     illus. 

I«pt.     no.     ARK-B60OO-3) 

Coairact    AF    33(657)«7a6) 

»SD    TDK    7-7U,     vol.     1}  Cnc  !  ;.  ^  s  i  f  i  ,d     report 

:tbrrtIPTOHS:  M,,tiing     t-.i    Is,      "Ste.l,      •(   ar- 

il'l'-     tools,      ■■  i(  e  f  .1-  ,1 1   I  ,,  r  \     m.i  t  e  r  1  I  1  s  ,     '   a  r  t    i  d  e  ,  , 
Ctrbon     alloys,      i  .ui  a  d  i   in     i    mp  o  u  n  d  s  ,      Vanadium 
•Hoys,      At  orni  .•.!  t  1     r  ,     (,,  stir.j,      S  i  n  t  e  r  i  n  ,.j  ,     H.ird- 
•*SS,     Density         s,rf,i,.s,      HoHt      treatment.      Com- 
posite   m,i  t  .•  r  1  ,(  1  s  ,      Cr,.  ins        Metallurgy     ,      Ponders, 
l<'ltlng,      M  1  c  r   I  s  t  r  ur  t  u  re  ,     Os  r  i  1  1  .i  t  i  o  n  ,     H.inu- 
''c  t  .,  r  i  n  .;     m-   I  h  o  cl  s 

I 
■■'■"•I'll     work     has     Involve.i     the    preparation 
•     '  ■  I  •'  1     evaluation     of    .i     h  i  .l .      run,;,      if     i  u  t  t  i  n  i) 
•    ■"■ilerlals    produced    by     ,i     vari.ti        f     t.ih- 
"QKes.        An    MC    h  i  gh-speed '  s  t  .  .   i     i,,,se     was     .nriche,! 
•tanadlun,      then     forge.;      into     inr     stuk.         Ma- 

•  1    conl.iinin,;     ..  j      i,       'xt'     vanaoium    was     fati- 
'■ttble,     (i  u  t      none      .f     t  h  .      v  a  n  a  o  1  u  m-e  n  r  1  c  h  o  d     com- 

■li  lions  were  >■  ,  .,  \  tre.ital,  le  without  sulseguent 
■'rifhm.nt  in  larln  |,y  solid-state  surface  rar- 
"•rizati     n  T  >■  i  s     proridiire     sho„l;l     result      in     a 

"  -I  '  '•  r  1  a  1      "  u  V  1  n  ,;     ,i     t  ,    .,  •(  h      core     with     a      hard, 
'  ■ "     I  •"  t  '   '1     s  .,  r  f  ., ,  .       :  ,1  y  .  r  .        The     c  a  .V  t  1  n  g     of     an     M  ' 
■ '  "  "  1  •  •■  0      s  t  e  .    :      1  n  t  ,,     an     o  s  r  I  1  I  a  t  1  n  g     mold     p  r  u- 
•"■■      '     m,,,n      fin.r     dlstritullon      of     (arlllde^      than 

*  ■  •  '  '      -1 ,1  I  •   r  1  a  1      last      into     stationary      mold, 

'.'la.      )  I  ,,  m  1  ,•  ,1  t   1    '  n     experiments      using     ii  n     M  .       h  1  y  h- 
'>»fd    St.,;     p  r  ',)  u  c  .  ll     partially     s  p  h  e  r  o  i  d  i  /  e  d     p  a  r- 
'Cles     jer  .,  r  a  1  ;  V      finer      t  '  .i  n      -         m.   s  h  N        massive 
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carbides  were  observed  in  the  m i c ros t r uc t ures . 
Studies  of  liquid-phase  sintered  carbides  in- 
cluded :;  general  work  areas.   The  first,  utiliz- 
ing iron-,  nickel-,  or  cobalt-containing  matrix 
phases,  was  concerned  with  the  development  of 
fine,  spheroidized  carbides,  principally  VC . 
The  second  work  area  involved  wettability  and 
sintering  studies  of  various  carbides  with  high- 
melting  matrix  phases.    (Author, 
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AD -2  'J  8^  1        D;  V.   2"^,  1  0,  „ 
vTISTM/ODN)  OTS  price  fl.bO 

Martin-Marietta  Corp.,  Denver,  Colo. 

HIBLIOGRAPHY  OF  FLUORINE  FOR  ISE  IN  LIQCID  ROCKET 

ENGINES  (PROPERTIES,  HANDLING,  STORAGE  AND 

SAFETY; , 

comp.  by  Clyde  lirig^s.   1  July  c1,  13  p.  ,  Liter- 


ature search  no. 


1 


L'nc  1  as  s  i  f  i  ed  report 


DtSCHIPTORS:   ♦Bibliography,  'Rocket  motors, 
♦Liquid  rocket  propellants,  'Fluorine,  Storage, 
Safety,  Handling,  Fluorides,  Propellant 
propert les. 
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UTS  price  5:C.50 


Hocketdyne,  Canoga  Park,  Calif. 

I'RUPELLANTS  FOR  ELECTRICAL  PHOPILSION  ENGINE; 

THE  CONTACT  OR  HUMIiARDMENT  ION  TYPE. 

Annual  rept.  no.  .:  (,  Final,',   '-  Mar  ■'-'':     Mar 

on  Aviation  Fuels, 

by  V.  E.  liedwell,  II.  E.  Dubb  and  others. 

■  ^"v  '.,   "',;p.  incl.  illus.  tables,  .,'  ref: 

Kept,   no .   R-/ 7  oo; 

lonlract  AF  < '■  c  I'/.l  7v  |s  •   Proi.  •    ^>*) 


NES  OF 
Mar  fs2 


0 

In  V  .  E 
Nov 
Kept,  no 
C  0  n  I  r  a  c  t 

,ASU  TH  ■ 


•TOD 
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Proj  .  ■  ^^S) 
Unclassified  report 


DESCRIPTORS:   'Electric  propulsion,  'Ion 
beams,  'Molecules,  •Colloids,  'Propellants, 
Acc.'leralors,  Electrostatic  accelerators. 
Stability,  Mercury,  Laboratory  equipment. 
Particle  beams,  Decomposition,  Ionization, 
Me.isureraent  ,  Radiation  effects.  Electron 
bombardment.  Vapor  pri'ssure,  Poly  cyclic 
lompounds,  ijuinones.  Me  t  a  1  o  ry  an  i  c  s  ,  Silanes, 
I'hosphine  oxides.  Nitrides,  Ferrocenes, 
Anthracenes,  Phenanthrenes.   Indantarenes. 

Materials  and  methods  for  producing  molecular 
ions  and  a  colloidal  ion  beam  suitable  for  use 
in  electrical  propulsion  devices  are  investi- 
gated.  The  molecular  compounds  wi-re  selected 
lor  study  primarily  on  a  basis  of  expected  favor- 
aliie  ionization  characteristics  and  high  struc- 
tural stability  to  fragmentation.   A  theoretical 
analysis  of  a  colloid  producing  system  which 
utilizes  a  convergent-divergent  nozzle  for 
rapid  condensation  of  propellant  is  presented. 
Electrical  charging  of  the  droplets  is  accomp- 
lished by  ionizing  a  fraction  of  the  propellant 
vapor  prior  to  expansion  through  the  nozzle. 
A  graphical  approach  for  obtaining  approximate 
thermodynamic  conditions  necessary  lo  adiabati- 
cally  condense  propellant  vapors  in  a  typical 
colloid  generating  system  is  introduced.   Experi- 
mental results  from  operation  of  a  charged, 
mercury  colloid  generator  are  presented.  '.Author) 

AD-.  ..,  ■  -^       Div.:" 
nSTA  FRL~  OTS  pri  ce  $4,. 60 

Arnold  Engineering  Development  Center,  Arnold 

Air  Force  Station,  Tenn. 
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;  <  rk  . 
«-3  t 


UES(  81  PTOSS: 


• K  0  c  ke  t 


j«f  ifjcctori,  Star'inj,  r'jfnps,  t'r-s$j 
rhruil,  Operition,  Di>i;jn,  ^ap-'rsn;- 
Confi juration,  A^rudyniT.c  :  if.jjrj' 
txliiis:      diffii$»rs. 


'  f  »  ^  1  J  »  t 


An 

di  f 

t  I  g 
1  n  c 
■  ^  r 
*  4  r 

and 


,  )•■ 
if 
di  f 
d  I  s 
I  n  g 

**  I  ^ 

zl  - 

eon 

Aj 


1  n  ¥  "• 
f  0  m 
f  J  J  f 
h  I  a 
I  udi 

!•         I    C» 

1    OU  S 

pUB 

nd     J 

op  -"d 
y  I-  r  g 
s     a  I 

t  he 
f  u  J  <" 
c  u  s  I 

t  he 
c  '  0  r 

'  «■  J 
d  1  !  I 
'  h  0  r 


s  I  1  g 
1  n  c  >■ 
r  $)f 
n  n  u  1 
ng  o 
5  t  ed 

dl  f 
pi  ng 
1  n  1  1 

for 
en  t 
J  or  1 
E-D 
r     de 
ed. 

eje 

1  s 
t      re 
on  » 


a  t  1  on 

of     I 

steal 

a  r     no 
n  e     ex 

1  n     c 
f  u  I  e  r 

char 
a  r  to 
jec 
d  1  »e  r 
a  t  ed  . 
n  ozi  I 
I  1  (jn 

A    ae 
c  t  0  r 
u  n  s  t  a 
quire 
other 


■  as 

e  r  0- 

a  s  1 

Z  Z  1  e 

pans 

y  I  1  n 

1  en 

ac  t  e 

t  he 

r  0  r  s 

ge  n  ' 

■  1  t  h 

e     an 

on    E 

t  hod 

puap 

r  t  ed 

ae  n  t 

'  h  4 


c  0  n  d  u  c 

n  g     <  n  n  J  .  f 

s     ■  1  t  t     y  i 

I  o  n  -  il  »•  f  1  ►■ 

(1  r  1  .■  )  ;      A  1 

g  t  h  $  .        r  h 

r  1  s  t  1  r  $  « 

e  m  tM  r  1  [•  a 

h  <  V  1  n  g  r 

nozzles 

S  1  11  u  1  4  '  >■ 
d  I  h'  e  f f 
-  D    n  o  z  z  .  •■ 

IS  de  s  c  r 
1  n  q     char* 

to     s  *  r  1  s 

for  a  ;  '  1 
n     m  1  n  1  ^  u  Ti 


el 


d- 


I  r  1 

>u  s 


V  1  n  , 

J"' 


.-D 

1  1  1 


e  r  *• 

;     r 
I)  n  V 

r 

d     1 
e  c  ' 

V 
1  be 

r   f    r' 

f  y 

•  jd 
ce 


•  c  t  0  1 
:  om  p  f 

»  !   1 
I'll 

•  J  1 
I  '  u 
of 
0  rm 
for 


i  r  t 
I      i  n 

de- 


•■  s  . 

s  , 

;  z  ;  - 

1  n ,) 


n  J 

I    I ' 
d- 

a  n  I 

d 
c  $ 

n  n  . 


>■  ri 

(1  r-   - 


p  r  ('  s  s  u 


1  o  n 
rf  . 


1  ri- 


I  z- 

I I 


AD-.   '^     '-A  D  ly  .        :''',     20 

TISTA,  i;tf,     UTS    price    |12.50 

l.eneral     Dy  naa  l  c  s/  K  u  r  t     »<  i  r  t  i  ,      r  .•  x  . 

■w     ASTK. 
by     J.      R.      HcOuffln,     (.     W.     Uirn.-ns'in     ^nil      ilif-r,. 
'■'     Aug     '1.     t^op.      Incl.      llljs.      t^tjles,      '  ■>     r>-f<. 

Hepl.      nos.      NAKf      '  ' - '    '  K ;      f/K-'-'-' 

(   ontr^rt     AK     33(600)38'..' 

ni"!(issifi>-il     T'-pjr'. 

Ot  i(  '(  I  PT'iifS:  •Njcl.-ar  p  , «.  •■  -  plant  ^,  -M  z  i  r  :  ,  , 
Design,  Test  facilities,  i  ntri;  s«sI--ti<.  It- 
1  t  r  u  ae  n  I  ii  t  1 1)  n  .  H  y  d  r  a  j  1  i  i-  s  y  s  t  trin  s  ,  i  d  1  i  b  r  a  t  i  n 
'jperation.     Test     '-riuipm-nt. 


A     detailed     and     coapr'-nfnsiV"      ^''^^rlptlln      ,f     'He 
r.D     !•  W      t-Mw    Aerospace     bvslr-ms     :  ■■  s  t     r(  -  <  r  t   >  r         \^TH) 
and     its     associated     syst'-ns      is     pr-'ientf.].        Tde 
purpose     i)f     this     dociiment      is     '.  wi-fjlil:  1)     to 

enlighten     persons     who      ir>'     nt      fdTiiliir     with     the 

-■w    ASTf<     and      its     rspat)i!iti--s,      anil  I    •     serve 

as     a     working     aa  n  u  a  I      •  -i     t  n  .•     r  •■  a  c  t    ^  r      ip  •■  r  a  I  i   /  n  s 
personnel     who     are     v        ti-d     witn     tn>'     r'-spinsiniMly 
of     the     safe     operations      >(     Ihf     AbTii     jndrr      its 
aany     and     yaried     shielded     i;iinfigdrati.)ns.        Author; 


AD-.    -^    430  D  i V  .        27 

T  ISTAv  r.EC;     OTS     price     |  V  '  ? 

Nayal     Drdnance    Test    Station,     fhlna     ;ai«>',     fa:  if. 
THERMAL    L'NDEHKATfcH     POWtH     PLANTS, 
by     Jaaes     H.     Green.        Nov    62,     1     p.      inrl.      lilis 
Hepl.      no.     NOTS    TP    :«''6) 

inrlasslfied     report 

DESCRIPTORS:         'Torpedo     t  j  r  t,  1  n  e  s  .      Desijn, 
''nderwater    propulsion,     (••■asitiility     stjdi--s. 
Torpedo    propellants.     Hf-at     --nglnes        bt'-an 
turbines.     Theory 

All      the     thrust     producers     for     torpedoes     except     t' 
puljejet,     raajet.     and     roc«>'t     r'-juire     a     ritativ-- 
power     source     to    drive     tne     active     --leBent  In     t 

velocity     range     up     to     '  knots     th-     ihrjst     pr    - 

ducers     that     appear     aoit     feasihl'-     an-      tns-     tnat 


dl     r'-;jire     a     r     taring     [iiW'-r     s"urre  Ulsrusslo, 

of     tn-     p     rtl^n      •  f     tir-     .inderwati'r     propulsion 
s»st''ii      t'-al      ■'■";'-ls>-'-      sjrh      a     pow*-r     plant      is     ron  — 
f  1  n  •■  1     I        t  ■■  ■•     1- .".  r-  B  1  c  a  ;  1  J     f  u  1- 1  f  a     1 .1  f  r  m  d  I     p  >  w  e  r 
p:aats  V.thor) 

All-       .    S3f5  Dl  V.       27 

TliTP    JW)     OTo    price    $2.60 

Fore;;'!     T-i-h.     ;>iv..     Air    y  n  t  r  r     Svsteas    Comraan), 
■  r  1  j  "  t  -  t'  a  t  t  -  r  >     ■•      \  1  r     V    i  r     •■     i ',  a  s  •■  .      U  h  1  0  . 

restiika::  -■.    as.     r  v  ax  :  s  a  r :  "N    i  i-    thk   :  .    a      s   khakev 

CO-OHDINATK  4t\        K.M.  «.lio:SK, 

by    G.     A      p;  .jji"  Nov    ■..     --p.     in  I-.,     iiius. 

tables.  r  >•  :'  s  .         Trans,      no,      K.T  iJ- TT --  .  -     ....     from 

Izvesti.a    Glavnoy      istron-iTii.hesiiiiv     'ilservatorii 
V    Pu  .  «  o  ¥  •■     <;2  :  T  ,     pp  .        -'..-      ■  ■   , 

Unclassi.'i>-d     r-p.rt 

Dt  -si   ■•;  :  I'T     ^  ■-  •  «■■  a  s  J  r  >•  ™>-  n  t  ,      *  A  s  t  r  o  n  o  m  i  c  a  . 

data,      rrani.ati      ns,      ('fi'^tngrapriii-      e(juipmfnt. 


USSR. 


itrj'n--ntation. 


A      I'-sriptiin      1-      jivfn     of     tn>-     ro-ordin«te     irifas- 
jrinj     -na     nin-'      1>-sijn'-.)     to     ifli'asjr--     ■.,        x     ...       ram 
n'-jativ'--..         T  ^  >•     la  sir     op>'rati'>ns      in     t^ie     rf-.stora- 
!i      n         ''     '.  !•■     Tif'isjrinj     iii,irhin'-,      whirh     was     damaged 
lurin,      tn--     war,      />  r  ■■       !>'s,riried.         studies     of     the 
p  r   '  j  r  *•  s  s  i  V  ••      in!     p  ■•  r  i  o  !  i  ■       r  >•  p  a  i  r  s     to     the     s  r  r  >■  w 
.an!         J  r  i  a  ;  J  r  '^      'I'      '.  n  >■      j  j  i  .1  i  n   |     p  r  i  s  i»     a  r  ■■     i-  i  t  e  d  . 
Results     of      '.  n.-     ■■xaTiinarin      indirat--     the     jood 
quality     of     th--     manin'',      xhih     is     •-ntirf.v     usahle 
fir     •■<a'      atr      jraphi'      h.-i     jr'-nfnts.      ^Author) 
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KtstAKi  H    as:,    :i(-vk:   iPhkm     '^    riTAsi    m    (ni  km   muthk 

(    A5.K 

Q  ..  a  r  t  ••  ■■■  1  1      1  n  !  •■  '  1  fl     I  •■  r  ••  n  i  c  a  ;      r  >■  ;i  t  .      n   '        -^  ,      '     .1  u  1  y  - 
3v    Sep    62. 

by  W.  E.  H-:frlch  ,in,l  H.  A   H ..  u  s -t  .      -ct  62, 
1 V.  Incl .  illus.  tables. 

(Contract  DA  19-02u-OlU)-523  \  ProJ   'iB'>'»-3  2-004) 

Dnr  1  1  s  s  1  f  1  .-d  r  ■•   r  t 

DtSCR  IPTdkS:        'Rocket    c  a  s  •■  s  .     •  :  i  t  an  i  j~i     i  ;  :   us  , 
Heat     treatment.     T^-n^ile     pr'p>-rti'-s,     iJi'-s, 
forging.     H  •■'.<'.  \  ".  j  ,      X-rav     diffraitin     ana',  isis, 
Mechanical     prop.-rtiis,     st  •■•■].     Micrstructun-, 
Alloys,      Porosity,     Iiifrn.itin,     tn-ils        hractjre 
I,  Me  c  h  a  n  1  c  s  /  ,     Ha  rd  n  f  s  s  .     A'j  i  n  j  .     l-'  s  t  s  ,     M  i  n  j  f  .i  r  - 
tuning    a»- 1  hod  s  . 

The     results     of    work    performed     nn     t  h  •■     r-si-arch 
and    developaent    of    a    hlj"     str-njtn.      light^-ijhl 
titanium    alloy    rocket    cas.'     ir^-     c ported         These 

resHltS      include:         (l)      sral"-      tfnsi:-'     pri'p>-rtifs 

(  70F'     of    a     s  ul  ■  1  c  a  I  e     i  4-  i  n  c  n     d  i  ,i  m.-  t  >■  r     f  '.  m  w-  t  u  r  n  ed 
cylinder     V  a  '■  u  u  I'  -  a  n  n  '•  a  ;  .-d      ,i  i      '    .        \-      ,i  n  d      r  ••-  s   i  1  u- 
lion-treat.-r!     at      '■'        I-      prlir     ti     fl'W-tjrning. 
(2)     cyclic     1     ad  in  j     test     resilts     ^m     T!i:-i.e;dert 
8-12'      Vr  A     '   1  t  a  n  1  ill     a  :   ;    -  V      and      A  I  S  I      fl-  '  '      steel, 
(  3  )      t  e  n  s  1  :  •■     p  r   )  p  •■  r  t   1  e  s  h  if      I  ,j  1  1      scale     ..    - 

inch     dlamet-r     fr   'nt     and     rear     ilnmes     press-forged 
in     closed     die,     at      ■■•      1-,      and        ..         tensile     proper- 
ties        "     ^  (     a      s  J  (i  s  r  a  I  e     '  ..-  i  n  c  h     d  1  a  Te  t  e  r 
r  ir  :   1  n  d  e  r      r  e-  s      .  j  1   :  .   n  -  '  r  e  a  t  e  ,)     at      '  ■'  p  r  1    i  r     to 
f  !  0  w—  t  J  r  n  In   ; 
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Defense     Mela,  ,      infirtnation     i  enter,     t   oluratii    •, 
Oh  10. 

DESIGN     ross  IlJtKAT  loss     IS     .Sfcl.fcCTlN(,    MATERIALS    EUR 
-  AHi.t     -sO.    1  u-PKiiPELLAST     K  DC  K  KT- MUTUR    CA.SES. 
by     t .      * .      .■! e  r  t     and     4  .      S  .      H  y  1  e  r  .  Dec     '  .  ,     '      p . 
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PSYCHOLOGY  AND  HUMAN  ENGINEERING  -  Division  28 


[)Eb(  K  IPTUHS  :   'Hocket  cases,  "Design,  Rocket 
BO  tors.  Stresses,  Thermal  stresses,  Heliabil- 
ity.  Structural  shells.  Mathematical  analysis. 
Structures,  Space  en  V  1  r  0  n  tie  n  I  a  1  conditions, 
iechaniral  properties,  Fatigue   Mechanics!, 
CoBposite  materials,  Cuided  ra i s s i 1 e s ,  Titanium 
illoys,  AluBinuii  alloys.  Glass  textiles.  Sand- 
wich construction.  Honeycomb  cores.  Beryllium, 
lire.  Kesins,  Feasibility  studies. 

:riign  considerations  that  Influence  the  selec- 
;  ;,in  of  aalerials  for  rocket-aotor  cases  are  dis- 
j>>ed.   The  main  intent  is  to  clarify  consider a- 
;  ,,.-ns  of  design  for  the  benefit  of  the  materials 
specialists  in  the  aerospace  industry  and  for  the 
r-nefit  of  the  materials  industries  which  supply 
.  s^  aerospace  industry.   A  brief  discussion  is 
•,ven  of  types  of  nissiles  and  mission  profiles. 
'^;5  is  followed  by  a  discussion  of  the  external 
ind  internal  loads  and  environment  to  which  the 
gjsiie  IS  subjected.   The  mechanical  and  thermal 
,cads  are  reacted  by  the  motor  case  acting  as  a 
structure;  hence,  a  discussion  of  stresses  and 
jther  design  factors  is  included.   Next,  struc- 
;  gr«l  safely  and  reliability  are  discussed  from  a 
i-Mjn  point  of  view.   The  following  aspects  of 
:,sir  material  behavior  are  discussed  in  relation 
',0  aotor-case  design  requirements:  static  mechan- 
.ca.  (ehavior,  fatigue  behavior,  thermal  -ffects, 
ind  other  environmental  effects.    In  order  to 
provide  realistic  criteria  for  materials  selec- 
•  .,-   I'esijn  for  rainiraura  weight  is  presented  from 
11"  material-index  point  of  view.    Considerations 
not  re.ated  directly  to  design,  for  example,  pro- 
ajritii.it>,  cost,  and  corrosion  resistance,  are 
no  t  1  n '  .  u  de  d  .     Author.)  i 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 
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TISTB/MS)     OTS     price     $'i.60 


Laborai     ry     of     Aviation     I' s  y  c  h  o  l 
Ir  •;•■,( 'cr^    fiiundation,     Columbus. 
Kt^t.A'd   H      "N     Ai-CIMKNTLD     KEEDBAC  k 
Hon    ash    THANSKEH     UK    SKILL. 
F  1  n  a .     rept., 
&v     i.e  ,  r.je     K  .     Hr  i  ggs  . 
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.Contract     Nt  1   ■      '-°  " 
;nAVTKADLV(  EN     ■'  -f—  ' 


ih  1  o     State     r . 
IS  1- 


AND    THE    A(  0 


Sep     tT 
Kept,     n I 


•>"r 


incl 


r  n  r 1  a  s  s  i  f  1  e  d     report 


Utsi  K  1  PTiiKS: 
•Training,     K'm 
K  f  f  e  c  t  1  V  e  n  e  s  S  . 


•Learning,     "Transfer     of     training, 
■dliack.     Control     systems. 


Turee    experiments    are     reported.        Augmented     feed- 
b»ck,     when     indicating     that     the     subject    was     in 
frror.     was     significantly     more     useful     than     such 
ffedhack    when     used     to     Indicate     that     the     subject 
••s    performing    acceptably.        The     second     study     in- 
aiciied    that    withdrawal     of    additional     feedback 
inforBation     is     least    disruptive    when    the    crite- 
rion   for    providing     this     inforaation     is    progress- 
itely    relaxed,     and     it     is    aost    disruptive    when 
"iconsistenlly    available    during    withdrawal.       The 
third     study    was    not    conclusive,     but    did     suggest 
Ihil    complex     criteria     for     the     study     of    addi- 
tional    feedback     inforaation    can    be    effective     in 
trslniny    for    continuous    control       tracking'     skill 
I  Author 
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System    Development    Corp.,     Santa    Monica,    Calif. 

THE    AUTOMATION    OF     PSYCHOTHEH APY , 

by    J.     Meany.       ^2    Dec    62,     24p .     refs.        (Kept.     no. 

SP-1C50) 

Unclass'ified  report 

DESCRIPTORS:   "Psychotherapy,  "Neuro  psychia- 
try. Computers,  Theory,  Automation, 
Programning. 

A  study  of  the  implications  of  automation  for 
psychotherapy  is  presented.   The  growth  in  the 
use  of  computers,  their  power  and  capacity,  as 
well  as  some  of  their  applications  in  the  be- 
havioral sciences,  are  indicated.   A  study  of 
the  various  techniques  of  computer  programming 
which  would  affect  the  man-machine  relationship 
in  an  automated  type  of  psychotherapy  is  pre- 
sented.  These  programming  techniques  include 
fixed  SP'iuence  programs,  alternative  sequence 
programs,  and  varied  sequence  computer  programs. 
Some  of  the  relationships  between  computer  pro- 
gramminc;  >echnique.s  and  different  theoretical 
positions  in  psychology  are  indicated.   For  ex- 
ample, the  Skinner  approach  seems  to  stress  a 
fixed  sequence  approach  to  programming  while  a 
client-centered  therapy  approach  would  seera  to 
necessitate  a  varied  sequence  approach  with  the 
computer  being  programmed  to  be  responsive  to 
the  needs  of  the  client.   Some  of  the  effects  of 
using  information  retrieval  equipments  on  auto- 
mated psychotherapy  are  indicated.   A  brief  re- 
view of  the  research  on  student-oriented  teach- 
ing machines  along  with  the  implications  of  this 
research  for  psychotherapy  machines  are  pre- 
sented.  How  a  computer  could  be  actually  ap- 
plied to  psychotherapy  is  discussed  along  with 
the  psychological  theory  upon  which  this  appli- 
cation :s  based.   Some  of  the  problems,  values, 
and  snc'al  consequences  involved  in  the  automa- 
tion of  psycholhernpy  are  presented.     Author; 


AD-.  '■.,  ■  ■  ■       Dl  V  .   ^?  .  1  6 
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Creedmoor  Inst,  for  Psychobiologic  Studies, 

Queens  Village,  N.  Y. 

BINARY  RECORDING  OF  VOCALIZATION  AND  GROSS  BODY 

MOVEMENT  DCRING  PSYC HOPHY SI OLOG IC Al  OBSERVATION 

OF  DOGS, 

by  M I  c  h  .le  1  Kaplan  and  Eugenie  F.  K  i  p  1  .i  n  .   Jan  e 

...p.  illus.   ■  ref.   Technic.-il  rept.  no.  .^- ; 

.Contract  N  on  r-.'?  ' 

Lnclassified  report 

DESCRIPTORS:   "Motor  reactions,  «Laboratory 
equipment,  "Recording  devices.  Dogs,  Test 
equipment.  Automatic,  Identification, 
Physiology,  Laboratory  animals,  Verbal 
be  h  a  V  i  or . 

Apparatus  is  described  that  converts  vocaliza- 
tions and  certain  grqss  body  movements  of 
dogs  into  switch  closures  for  binary  indexing 
of  these  events  on  cardio- respiratory  records. 

.Author"; 
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Texas  V. ,     Austin. 

EFFECT  OF  CERTAIN  NOISES  UPON  DETECTION  OF 

VISUAL  SIGNALS. 

Doctoral  thesis, 

by  Milliam  H.  Watkins.   Jan  g3  ,  ''"p.  incl.  illus. 
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Division  29  -  QUARTERMASTER  EQUIPMENT  AND  SUPPLIES 


DESCKIPTOHS:         •Vivu.i      ^l^jnf.s.      •S,is-. 
Stinulition,      Visual     *cjit_v,      Vi>ji:      tnr-sh- 
olds.     Visual     pf  r  >;  >-p  t  1  0  n        A  t  t  -  n  ;  i   i  "  ,     ,;-•..•    - 
ti')n,     Pwrception. 


*lt'rition     r)f     thf     mod.- 
lor/     Jtiiiuli     of    noil '■fit 
exert     i    narked    influen- 
detection    perfornan-    n 
jects.       The    eff^-ct     is     r 
torjr    rariety    of     sensory 
ar'ater     in     t<"rnu     of    p-r 
nitude       pf-rcHntaj-        tii 
CPf    -?  xpe  r  i  nen  t  •  t  I  0  n     inv 
tation.       Ten-bur>t    pi-r 
in     positive     synchrony 
p  r  e  ,  e  n  t        p  r  o  d  J  c  -  )    ■•  !'  f  -  r- 
:  -  -  -  T  t      from     ^  t  e  ^  d  .     «  ■■  i  : 
•  uperior     defer-  iii      -  .,  n  ,1 
a  o  1    • ''     a  r:  (!  o  rap  i|  n  1  e  ,1     r  -i  .-     j 
I  n  t  ►-  r  V  <  .  s  ,      as     d  i  >  t  i  -i     t 
pr--.-nt4ti.)n.         The     nejr 
t  h  1  ^     1  n  •  ••  r  a  c  t  1  0  n     is     p  o  < 
ot>^ervell     in     itiplanted    i- 
Neijhtened    neuronal     r-'s 
stiiBuli      is     functions     of 
or    electrical     stimulati 
This     experiment     does     no 
lo<-iis     for     the    centril      > 
reijt-s     of     the    ovf-rt     T'-'Tiv 
effer^rit      sensiti;!*tiiT 
sort.     •  o  li  1  d    a  c  c  c_)  B  m  o  d  a  t 
Author 
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Dfc.S(.  HIPTDH's:    •  K  e  a  s  o  n  i  ■!  ,  . 
•P  r  o  J  r  amra  1  n  ij  ,  Theur*.  Ma'" 
ThHor*,   ■simulation,  i  v.'i.'rn- 


•Compu  t  e  r  s , 
•matiral  logic, 
-tics.  Psychology. 
Effort  >as  directed  toward  sh..«in;  --it  the 
technijues  that  have  emerjed  f,r    ..  n  ,  •  r ..  t  i  n  g 
sophisticated  probl  em-so  1  V  1  n.j  projrais  a  ,  ,  i 
provide  us  with  new,   stronj  to,.,  f,r    i  n  ^ t  r j  ,  t ■ 
ing  theorie,  of  human  t!ii-i»inj.    The,  j.:,„  _,  ^ 
to  BerjK  th-  rigor  and  oh^.-riivit.  a  ,  s  ,  -  i  a  ;  -  d 
with  behaviorism  with  t'l-  .^a.th  .if  data  and 
complex  i.ehaviur  a  s  s  o  ,- i  a  t  -  d  «it"  t  i  ..  j  ,•  ,  t  a  1  t 
■  ovement.    To  this  end  their  ....  featur.'  i,  not 
that  ih-.  provide  j  genera.   fra-ie«,,r»  f.r  und-r- 
s  t  a  n  d  1  h  J  p  r  .1  !i  1  e  a-  s  0  1  V  I  n  ,j  .Sena. 
do  that  t 'Ml    but  that 
great  c  1  a  r  i  t  .  that  the  f  r  -  e  .►, , 
sonably  intelligent  human  '  .i  n 
the  product  .jf  a  complex  hut 
■inate  set  of  laws. 
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re  .  ,i  t  1  o  ri  s  r  1  p  s      ,ino  n  J      indexing     terras.         I   o  d  k  -  u  p 
an  d     i  ■■  e  d  !  .)  I   K     d'-  V  1  c  •■  s     are     i  o  n  s  i  de  r  e  d     in     relation 
If.     t  n  ,■     1  r  d  ■■  X  ■■  r     c  (.  n  .  1  s  t  e  n  r  >  .         A     research     me  t  h  i,  d- 
0  :      -  I      :  ,,  r     t  '   s  t  1  r  i     t  •■  ••     '■  f  f  e  c  t     of     1  n  d  e  X  1  n  ij     a  1  d  i     on 
the     re.idi.ility     v.!      ind''xers     Is     outlined.         Author 
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Engelhard     1  n  d  i.  s  :  r  i  ■•  .s  ,      In..     L  a  .s  '     N.waiK.'N.     J. 

PRELIMI  \-\i<  t      I  NU  N  ;  1 '.A  I  1  UN     HiH     »liU.i,L^>       (iNlKUL 

SYSTEM    Mil-:     \  1  KPnK  !     i  I'.i- 1  I  M.  . 

Final     r .  p •  . 

1  •:    July     •--,     'Op.     incl.     lilus,     'atl.s. 

(Contract    XRUS-l"^/,) 

!    nc  1  a  s  s  1  f  1  •■<*     report 

DESCRIPTOKS:        'Airports,     *  1.  i  g  h  t  i  n  .g    systens. 
•Lighting      •■;uip-i'T,  :,      'Hemot''     i-ontrol      systems. 
Monitors,         on'rol      svi'.-'"S,      ^  i  g  n  a  1  -  t  o -n  o  l  S  e 
rafio.     '•'.  d-rirouni".     struiiures.     Antennas. 

t  '■  :  0  r  ■  s  w  •■  r  •   ■n  a  d  •   to  d  em  o  n  s  I  r  a  i  e   the   !  e  a  s  i  ti  i  1  1  t  y 

0  :  ^  s  1  n  g  low  f  r  .  1  u  ■■  n  •■  y  .   low  power  e  1  e  .-  t  r  i  o  a  1 

er, -rjy   impr.-ssed  upon  short   length  antenna  liuri.-d 

1  -  ■  ^■  ,      e  a  r  '  •■   !  o  r   '  h  •■  r  e  m  o  t  • 


.  n  ^  r  1 1  1  of  a  1  r  p  0  r 
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lighting  equipment.   An  equation  was  established 
relating  the  received  signal,  transmitted  power 
and  frequency,  soil  resistivity,  antenna  length 
and  distance.   In  the  tests  conducted,  transmis- 
sion over  distances  up  to  1  mile  have  been  ob- 
tained.  Various  factors  affect  the  successful 
transmission  of  these  signals  and  the  following 
are  of  particular  importance.    ^a^  Placement  of 
receiving  and  transmitting  electrodes  at  a 
depth  or  orientation  where  surface  discontinui- 
ties do  not  reduce  the  transmission;  and  vb) 
Elimination  of  the  effect  of  extraneous  signals 
upon  the  receiver,  in  particular,  tl  c  signals. 
The  equation  established  by  the  tests  conducted 
involves  very  large  power  and  very  long  antenna 
for  transmission  at  '     miles,  since  the  reduction 
of  signal  as  a  factor  of  1  'R  to  the  .^rd  power 
becomes  great.   ^Authorj 
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KANU  Corp.,  Santa  Monica,  (alif. 
DHHbASlNG  THAVEL  TIME  KOK  KHEEWAV  USERS. 
bv  H  .     H,  Haase.  Oct  f-,  .-p.  incl.  illus.  ■"  refs. 
Memo.  no.  HM-3  ->^^-EE 

Ln  c  1  ,1  ;.  s  ;  f  I  ed  report 

DiS(KlPTOHS:  "Traffic,  'Transportation,  Roads, 
Analysis,  Density,  Motion,  Management  engineer- 
ing. Control  systems. 
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ader  model  of  traffic  flow  is 
estigate  possible  methods  of 
utility  of  freeways.   The  cri- 
that  of  minimizing  trip  travel 
s  is  the  motorist  's  primary  ob- 

than  maximizing  flow.   An  ideal- 
ypical  freeway  trip  shows  that 

be  reduced  by  maintaining  the 

below  a  critical  level.   This 
shed  by  restricting  the  flow  of 
reeway  and  by  maintaining  off- 
n  excess  of  on-ramp  capacity. 
suggests  for  further  analysis 

developments  that  may  increase 
freeways:   an  effective  integrated 
to  regulate  the  density  of  auto- 
freeway  network,  a  practical  meth- 
c  lane  reversal,  and  an  effi- 
hod  for  removal  of  obstructions 
> Aut  hor ' 
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ASTRONOMY 
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NASAN63-12082      $1.10 

California  Inst,  of  Tech. ,  Pasadena. 
INTERPLANETARY  MAGNETIC  FIELDS:    PRELIMI- 
NARY MARINER   II  OBSERVATIONS,   by 
Leverett  Davis,  Jr.,  P.  J.  Coleman  and  others.  Rept. 
on  Grants  NsG-151-61,  NsG-249-62,  and 
Contract  NASw-6.     [1962]    9p.     8  refs. 


Spa^L  S^ciK  ^  >  l.ih.  ,    r.     it  (^.alitornia,    Bcrkclcv.  ^ 

AP(^SS1BI,L;   ORICIN   OF    IHL   L.l'NAR   WALLED  PLAIN       ^^SA   N63-11322      $4.60 
PTl'l-t.MALiL'S,    hv  Rot>t.i  t  G.   Strom  and  A.   raim.  t\ept 
on  Grant  NsG-; -t^'-hL    l'^(kt62,    l^p.    1  ^  rcfs.   Series 
no.    i,    i^>UL   nil.    2-\. 


Astrophysics 


NA.^  \  Nf   ^    IJI 


Ml 


Rand  Corp. ,  Santa  Monica,  Calif. 
THE  STUDY  OF   PLANETARY   ATMOSPHERES  BY 
SI  ELLAR  OCCULATION,   by  H.  L.  Weisberg.    Rept. 
on  Contract  NAS7- 100.    Oct  62,   47p.    11  refs. 
Mjmo  RM-3279-JPL. 


Astrnplu-u  li  (Jh-^i  rwiiMi  \,    Smith>>>nicin  Institution, 
i'air,in  Kliti- ,    Ma^>, 

la:  Max;'  or  pkii'Iskl^-  ki-ixx^I)  OBSLHVAriON^ 

Nlj.    V  '■',    In   Kan  J-;.    Ma^iX-nald.     lUpi.    on 

Craii;  S-~Ci-h~   fni.     m  S[x   ^J,    ~  2p.     4  :<,  t--.    Special 

re  pi.   y-.^i.    li'4. 


SA^  \   N6  M2116        5  S.  6t) 

\-; :  ophvsical  OhsL  rvatoiv,    Smithsonian  Institution, 

1 'itnhridgr,    Ma^s. 
CM  max;   of    PRFCISl-L  V    RFIX'CHD  OBSERVATIONS 
M.   P-",   b\    Phvlhs  StLrn.     Rept.  on  Grant  NsG-87-60. 
.  NiA  ^2,    4C)p.      \  refs.     Special  rept.   no.    106. 


NASA  N^,^-l2ll■ 


'M.6U 


A-,; :  .iphvsical  Ob.st  r\ ator  v,    Smithsonian  Institution, 

Canitn  idgi- ,    Ma.-.s. 

ON   nOMF   SINGI'LAR   ORBITS  OF    AN   EARTH-SATEL- 
LlIF    WITH    A  HIGH    AREA-MASS   RATIO,    by 
G.  (olombo  and  I).    A.    Lautman.     Rept.   on 
Grant  NsC;-h"-M).     ^  Nov  62,    I7p.     4  refs.     Special  rept. 
ni'.    11)7. 


NA-^A  N6  Vl2l  1^^       >1.^0 


A>- r  I'phvsical  C)hs<.  r\ atur v,    Smithsonian  Institution, 

C  anihridgr,    Mas>>. 
UN    rUF    LIBRATION    ORBIFS  OF    A  PARTICLE   NEAR 
:^t1[     IKIANGl'LAR    POIN  F   IN   THE   SEMIRESTRICTED 
:HK1  i  -BODY   PROBLEM,    by  G.   Colombo,  D.  Lautman, 
in.lC.    Mantord.     Rept.   on  Grant  NsG-87-60.     1962,    l2p 
i  :•  I.    s;>cial  r<-  pt.    no.    IDS. 

NASA    \6  ^- 10642        >4.  6t) 

As!:  ;)^ihvsual  ("ibsci  \ atoi  y,    Sniithsonian  Institution, 

i'.aniln  idgc,    Mass. 
^IMKAl     SA  FFl  I  HE    FRACKING   PROGRAM,    by 
■' :    .!  1  .   Whipple.    Semi-annual  progress  rept.   no.   6, 
•  Ja:  -  M)  lune  t^ 2.   on  Grant  NsG-87-6{).     1962,   48p. 
>:i!-.     lime  ^2,    on  Grant  NsG-8:'-60.     1962.    48p. 
>  :Lt-,. 


NASA   N63- 11562       $26.00 

Space  Science  Board,   National  Research  Council, 

Washington,   D.  C. 
A   REVTEW  OF   SPACE  RESEARCH,   by  H.   H.   Hess 
and  others.    1962,   584p.    16  refs.    PubUcationno.    1079. 

Repi:)rt  of  the  Summer  Study  conducted  at  the  State 
University  erf  Iowa,  Iowa  City,  June  I7-Aug  10,    1962. 

BEHAVIORAL  SCIENCES 
Human  Engineering 

PB   162  784       $4.60 

Indiana  U. ,   Bloomington. 
FREQUENCY  RESPONSES  OF  HUMAN  OPERATORS 
FOLLOWING  A  SINE  WAVE  INPUT,  by  Douglas  G. 
Ells  on  and  Florence  E.  Gray.    Rept.  no.   14  on 
Contract  W33-038-ac- 13968.    Sep  48,   41p.   2  refs. 
Serial  no.   MCREXD-694-2N;  ATI-52  939. 

DESCRIPTORS:  'Human  engineering.   Frequency, 
Amplitude  modulation,  Riase  modulation,  Conditioned 
reflex.  Motor  reactions,    ♦Psychomotor  tests. 

The  purpose  of  the  experiment  was  to  test  the  linearity 
of  the  human  operator  in  a  tracking  situation  by  deter- 
mining the  amplitude  and  phase  shift  of  the  respx)nse  of 
human  operators  when  they  attempted  to  follow  a  sine 
form  movement  at  various  frequencies  with  variations 
in  amplitude  of  input  (pointer  movement)  and  amount  d 
operator  response  required  to  produce  output 
movement.  (Author) 

PB   162  503    $5.  60 

[Institute  of  Geodesy,  Photogrammetry  and  Cartog- 
raphy] Ohio  State  U.  Research  Foundation,  Columbus. 
THE  EFFECTS  OF  CONTROLUNG  THE  SEARCH 
PATTERN  OF  A  PHOTOINTERPRETER,  byClennA.  Fry 
and  Clark  A.  Townsend.  Rept.  on  [Human  Aspects  of 
Photographic  Interpretation]  Contract  AF  30(^2)  1580. 
Sep  59,  54p.  8  refs.  Technical  paper  no.  (696) -23; 
RADC-TN-59-353;  AD-232  128. 


S-  1 


liR-622    $0.50 


Ri/^/>n^nni«fru 


DeSCRIPTORS     •Optical  systemh,    [>splav  system.',, 
•Photographic  analysis,   Photograpnic  jrjuipim'U, 
Photographic  incelhgt-nce,    'Map  reaJinh;. 

A  bouritrophetlon  scanninjj  pattern  .-,  Jcscnhf  !.     I  •  <■ 
scanning  movementH  in  tru>  tvpt-  pattern  are   iliui>:  pat';-. 
from  right  to  left  anJ  tri<.-n  left  to  ri^rit,    -,tarti:u  at  '■''■ 
top  or  bottom  of  the  phutograpn,   jni,\  iti<ivi:v  pro^r-e-^ 
sively  upward  or  downward  fnim  one  -iwt-er  '' '  r';e  -u'yr. 
Photographic  recordW  of  e*ye  rrx>vernentr>  .-^riow  ['.it 
photointerpreters  can  ft)lkiw  a  rnarlcer  or  c<i:\  •uikl  'ri<.;r 
eyes  reasonably  steady  wmle  trie  photograpn  i  .nip>. 
across  thie  field  of  view.    Sjb)ect.~>  prefer  fie  itk'VUu 
marker  and  this  method   )f  scannia^i  ippear-.  to  ^;ve 
fewer  errors.    Machine  j^enerated  nearer    patterri.-^   ^hich 
give  cf^mplete  and  uniform  coverage  are    .sef  dpninaiil. 
when  the  targets  are  hard  to  fwi^l.    ''nder  .  ondit;' >n.-    't 
good  visibility,   free  searcr-  i.-^  'tiuc'~  ro  bt   pretereJ. 
Untier  these  conditiontt,   penpticral  vision  i-.  •nor^.-     •! 
fective  and  tests  show  th^t    )n  trw  .ivera,;e  free  ^eareh 
represents  a  faster  wa*  of  fip.diriij  tr.t.   tar^iet.     \  irious 
devices  for  controlling^  searcr    partem-.   Aere    lLe-.ic^ve,: 
and  are  described.    (A.fKir) 


PB    162  5()4    5 S.N) 

[Institute  of  GeotJesv,    Pnot  vran:ii!.tr\  and  Cartog- 
raphy] Ohio  State  I'.    Ke^earcn  F- o.wuUtion,  Columbus. 
THE    RELATION   OF-    BL.:    K    AND  CHAIN   TO  THE 
ITPER    LIMIT   OF    I'SEF-ri.    M-\(;M!  IC  A  I  !n\,    nv 
Glen  A.  Fry.    Rept.  ^Jn  [H..;na:i  Xspi^vt.-^  of  Phi>to^raph; / 
Interpretation]  Contract  At     UK 'xij')  I  S'm  i.   ^._p  ^-^^    ^~p_ 
4  refs.  Technical  pnp«-'r  (^^^)    JJ    ;<AIX      I  \    =>^    i67; 
AD- 239  099. 

DESCRIPTORS     •Photogrphic  f;  l:n.   P'^  .to^^r  iphic 
enlargers.  Optical  imak^es,   X'lSual  .i^  .it\,   I  !1  .TiinaMon, 
Reproduction,   Mappink^,   Photographs  inteiii^e:;,,  _ , 
Target  recognition,   Visibilir'v. 

An  attempt  was  madt-  to  tin,:   '..r    ^'at  rr.u'n.iiication  and 
viewing  distances  sho^lJ  be  ...-.ed  r'\    i  pnt  ■!  iterpreter. 
The  ufjper  limit  of  usefi.l  mai^iiticati  'n  i.-.   ittecred  by 
both  blur  and  grain  in  the  ph«o>{raphie  inui>;e.    A 
distinction  must  be  made  between  hA  If -tone  r-.'pr'^  Ji;ct  ''n,^ 
and  photographic  images  .inkier  "^.uh  'na,;nitivat:on 
because  in  the  latter  case  tf^e  randfimne.-s  or  •;  e  ^rain 
size,   configuration,  and  spacing;  eh'ninate->  t':e  poe- 
stbility  of  detecting  tne  presence    if  a  r-xir.lei   on  the 
basis  of  gram  partem.    In  the  t\pKal  .ase  triere  must  bo 
a  difference  in  average  luminance  on  the  two  sides  of  a 
border  for  the  border  to  be  visible.    In  rhe  case  of  a 
straight  border  the  more  ir.e  rTiagrutKanon  the  less 
visible  the  border.    In  tne  case  vt  ci.rved     r  serrated 
borders  of  borders  bounding  areas  liKe  Ji-.^-    e    rectan- 
gles, the  upper  limit  of  usefjl  ■■ia»^niruation  represents 
a  compromise  between  (1)  tr^e  txneficial  eftect    >t  length 
and  reduced  curvature  and  (2)  trie  .iL-graJi-.^:  etteet  of 
blur  and  grain  upon  the  pereepti^n    if  a  bru'  tne-.s 
difference.    (Autrwr) 


NASA    N63- 10412       $^.  ^T, 

Massachusetts  ln-<t.     >l    I  ei.;:.  ,    v  a;:d)i  id^-.-. 
TACTILE  COMML'NK  A  Ik   NS    AMU    AlK    jlTS,   by 
Lester  Saslow.    Rept.     n:  Ciant  N^o    io"'   '- i  and 
Contract  SAV  1004  61.     M:  1  el)  ^J,     's»p.    is  refs. 
Rept.    nos.    8"68-l  and  ■^^4^'    1. 


Psyciiology 


Pf- 


S-  -)^  ; 
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tiirvardU.  Medical  Schcx'l,   Ho^^tH      \N-,-, 
\V:iMHl\L   BEH-WK  iK     \N!>   MVPNoSIS     PRORI  1{\!S 
ul-    CUSlRUl.   AND   V.M.IDAIION    IN    HMPIRK:AI 
STUDIES,   by  Manin  T     Orne      K    fX     on  Studies  m 
Hypnosis  Project,   C-iv.ri.'    M-   4^^^^)^2^      !l^6l] 
79p.   7d  refs.    AFOSK  -  12ij:5. 

DF-.S(  KIFTORS:   PsvchoKigv.   ♦HypnoM-,,    •Behavior. 
Pe: -^T.aiity.   Control,    •Adjustment  (i\-.>\:hoiogy). 

One  of  the  oldest  qut  --ti  ^i-  in  the  hvpn(<K    liter, ituri'  i- 
whether  a  deeply  h>  ,H'.><..'eJ  individual  .an.  t>v    induced  to 
perform  antisocial  oi    -e.i- le  .-i  n.  nve  i.t^      This  dis- 
cussiixi  reanalyzes  the  relevant  issues  in  .m   ittempt  to 
provide  a  more  systematic  and  meaninglul  .ontent  tii 
re-examining  the  existing  data.    Such  re-e\ munation 
should  suggest  research  appr>aches  for  an  empirical 
resolution  of  the  basic  issues  and,    ho;xtulU  .    will  pt  o- 
vide  a  basis  for  inte.::  i';n^  some  ot  ihv  theoretical  j^r  'b 
lems  encountered  in  a  r>tudy  <rf  hypno?.i-.  .^irr,  bro>i^lei 
aspects  of  the  social  sciences.    (Author) 


PH    lSt<  9M       $3  60 

Harvard  L'     Medical  School     RostiKi.   \'i^^ 
VALIDATION   AND  CKi  kSS   \A1  I  )A  i  K 'N   u!     A    SCAll 
n     SEl.F-RHPORTtii)   P!   KsuN.-.I     1  XPl-.KH  NCF.S 
VSrilCH   PREDICTS  HYPNi    I  lZ.\t5ll  TM  ,    :-.   Ronald  E 
Shor,  Martin  T    Orne,  and  Donald  A     ('  Connell      R    pr 
on  Studies  in  Hvpnosis  Project,  Cont:  le'  AP   W(6W)'J'^ 
[l9M)  Up.    17  refs.    AFOSR-1206 

DESCRIPTORS:   Psychology.  Tc^'-,   •H\rnos!>,   'Be 
havior,    Personality,  Educatitx-.,    *  R    i.,Tion  (P-^\cholog\ ). 

A  questionnaire  was  developed  in  an   uten.pt  to  devise  n 
measure  independent  of  hypnotizabili' \     t  .ovnitiVL 
ability  factors  which  were  hypothe^^'ed   i-.  .o{n[XHie:it- 
of  hypnolizabilitv     The  results  wer      i  nio>,te--rIv  ciki- 
vincing  demonstration  that  the  que-^rionn  ui  e   i-^  evolved 
IS  a  predictor  of  hypn(Xizabilitv,  and  rno^r  .  learlv  s>i  m 
the  deepest  region  of  the  hvpnoti/abilir',   eonnnuum      The 
findings  are  interpreted  in  term-  or  -be  iierual  formula- 
tions where  both  abihty  factors   m.:  n.o-  -  it  iliiv  factor -- 
(such  as  attitudes  and  motives)  are  vi    .*.ed   i>  ^oni[H*- 
nents  of  achieved  hypnotizabihty.    R  ui  iri   ation^   itl 
discussed  and  theoretical  extrapola' i   n-.  tr  Tn  the  data 
are  presented  as  an  aid  and  stimula;.:  tor  i^iitb.^r 
investigation.    (Author) 


BIOLOGICAL  SCIENCES 


L.\MS-2780       $4.00 

Los  Alamos  Scientific  Lab.,  N.   .M   \. 
BIOLOGICAL    AND  MEDICAL   REST   \:<o  II    i.'^ol'P 
(H    4)  OF    TTIF-    HEALTH    '>I\'Is[fA.      \nn.,  i.  ;    ni. 


j..i;.  M-]une62,   onC'onii  i».'    A    ~4o- 
3l7p.     225  refs.  NASA  N63- 10589. 


It;     v..    July  tZ, 


UR-622    $0.50 

I 

Roc t tester  I',   School  of  Medicine  and  Dcntistrv,  N.  Y. 
PvKSlBLE   EFFF-CTS  OF-    WEIGHTLESSNESS  ON 
.  ALCIl'M   MF-:TAFU)L1S,M   IN   MAN,   by  WilUam  F. 
Se^nun.    Rept.   on  Contract  W"405-eng-49.    10  I>3c  62, 
.^p.    IS  refs. 

I 

Anatomy  and  Physiology 


.\.\^A    Nb  1-  122oo       $2.  t*>  ' 

Cedai  s  of  I  ebanon  Hospital,    I^os  Aneeles,    Calif. 
\'.i.ASl  Kl-..MhNI    1)1-    PRE-EJECriONAND   EJEC- 
:K>N   ( ONI  KACllON    ri.ME   BY    THE  VIBR0CARi:)10- 
::v\M,    b\  c'laieiKe.M.    A^iie^-,    Stanlev  Wegner,    and 
.1.:  ,ei  i.    Bleilei  .    Hep:,   on  Grant  NsG - 2h9-62.    1962, 
.2-..     2=-  :  els. 


.-^b  io2  ::"i     >2i.mj 
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l:-.~iirute  of  -L  it,  iic(    aiu1  Ttch.,    I',   ot  Michigan, 

\;in  .-Xr  Ixu  . 
,lsl  M.    KHClX.NiriON    ALONG    \AK1CXS   NIERIDIANS 
ji-     rilF-    \TSIA1     flF-LD  DATA    !  .\BLES,    by  E.    Rae 
Harcum.     Kept,    on  Proi.   Michigan,   Contract  D.^  36- 

^w-e    '■■26^4.     Ma:    bO,      <^Sp.    21  44  -  4  i2- K  :  AT)- 233  II  4 

':  M   KIFTOHS:    labK -,    *  \i-Lial  [X  :  ception,    Ketina, 
■.;-ion,    'rarci'    rt  cogiut  ion. 

Includi- .:  m  :(u    1 1.  p' .   ah.: 

.•\.;'.  :n>  ot  blackened  clicks  m  an  Lichr-circk  tcmpla'c, 

:n  P.    R.    HaiCLiin.    K^pt.   no.    2144   294-1 
N;;-.i    I  It  iiu  nt  i  vp<.w  ri:ten  largi  •  >,    b\  T-..    R.  Haicum. 

H<.pt.    no.    2144-29  ^  P 
?i'!',  rnN  ot  --olid  circles  and  .^>juarL  -,    b\   F-'.    K.    Flarcum 

.:i  :  A.    Kalx  .      Kt.  pi.    no.    2144-  •«  »^  -  I 
!-int.ai   binai\  [xittLtn^at  thii' s  — 1\  oi  u  ntaiion^,    b\ 

F.    K.    Haicuin  and  A.    Rabc.     Kipu   no.    2144    29b-  I 
!.:■,  ■^.!  meat  ion  ot  the   numbt  r  of  blackened  circks,    b\ 

!.    H.    HarcLiin  and  K.    I..    Rl.ick\s(.  11.    Kept. 

-1.  .    21  44-  -114     1 
■  .^t:'    -.kiiun;  ,ind  ;t.  n   I  k  mi  nt  hin.u  \  ^xiiii  rn-,    in 

:  .    :\.  HaiCLim.     lUpt.    no.    2144    -M)  v  P 
■::■  ^-  oi  -argi  :  kngtb.  iiuasuiei.!  in  a;'igular  unit.s,    b>" 

:.    !<.    Harcuni.     Rt.pt.    no.    2l44-3li4-P 
-r.ui:  •.   p.ntt.  I  n--  along  -VM  Uc    in    :  Kii.in-,    b\   P.    i^.Matcum 

•\-.pi.    no.    21  44    ^)2-  I 
Binar \  jXHU  i  n>  ot  :ht   k!tLt>     II      i:k;     C),    P-.  I:.    K. 

Hueum.    Kipt.   no.    2144-30^-1 
Moiu-eulai   and  binocular  rt.  cogni;  ion  .  >t  patti  in,--  ot 

squati  -    ind  circU --,    In   l..    R.    tPiicnm.    Rept. 

no.    21 44    ^r    P 
.^cuu  \  tor   open  and  blacktiui:  click--,    tn   P.    R.  Harcuni 

F^epi.    no.    21 44    il^    I 
Linta:    binai'v   ^viiuin  ai   kno\*,n  lCCl  n:  i  uitu  .'-,    b\'  \-..    K. 

Harcain.     Kipt.    no.    2144    ,>16-P(.Vc   aL-,o  FB  1  42  791 ) 


"v\s.\    Nb^-  1  1426        51.  KJ 


N.     I    o.,;s    [  ".  ,     .Ml.. 

*.^   !1\P,   AB.SCRPnON  OF-    D-Gl.L'COSE   BY   INTES- 
•  INA;     SEGMENTS  OF   THE  GROl'ND  S(,)L'1RREL, 
IIPl  PCS    PRIDECEMLINEAPL'S,  byX.  J.  Musacchia 
■1 :-:  -S.    s.    Nelt.    Kept,   on  Grant  .NsG"  271 -62.    1962, 
12p.     14  I  els. 


Biochemistry 


NASA  N63-11402       $2.60 

Institute  for  Space  Biosciences,  Florida  State  U. , 

Tallahassee. 
EXPERIMENTS  SUGGESTING  ORIGINS  OF   AMINO 
.\CIDS  AND  PROTEINS,  by  Sidney  W.  Fox.  Rept.  on 
Grants  NsG-173-62  and  C-3971.     1962,   24p.     36  refs. 
Contribution  no.  6. 


L'CRL- 10350      $2.00 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
BIO-ORGANIC  CHEMISTRY.    Quarterly  rept. 
Mar-May  62,  on  Contract  W-7405-eng-48.    5  July  62, 
92p.    102  refs.    NASA  N62-17414. 

CCRL-10479      $1.25 

Laurence  Radiation  Lab. ,  U.  of  California,  Berkeley. 
BIO-ORGANIC  CHEMISTRY.    Quarterly  rept. 
June-Aug  62,  on  Contract  W7405-eng-48.    26  Sep  62, 
55p.  67  refs. 


Microbiology 


NASA  N63-11326       $1.60 

Institute  for  Space  Biosciences,  Florida  State  U. 

Tallahassee. 
EFFECTS  OF   THE  GRAM  STAIN  ON  MICROSPHERES 
FROM  THERMAL  POLY  AMINO  ACIDS,  by  Sidney  W. 
Pox  and  Shuhei  Yuyama.    Rept.  on  Grants  NsG- 173-62 
and  C-3971(04).     1962,    I8p.   2  refs. 

Presented  at  the  Conference  on  Problems  of  Environ- 
mental Control  on  the  Morphology  of  Fossil  and  Recent 
Protobionta  at  the  N.   Y.   Academy  of  Sciences, 
May  1,    1962. 

NASA   N63- 11000       $,S.  60 

Minnesota  L'.  ,   Minneapolis. 
CONPIM'OL'S  PROPAGATION  OF   MICROORGANISMS, 
b\  A.  G.   Fredrickson  and  H.  M.  Tsuchiya.    Rept.  on 
Grant  NsG-79-60.    10  Aug  62,   53p.    27  refs. 


Radiobiology 


PID-3909(Suppl.)       $0.75 

.■\tomic  Energy  Commission.  Div.  of  Biology  and 

Medicine,  Washington,   D.  C. 
AN   ATOMIC   RADIATION  BIBLIOGRAPHY.   A  LIST  OF 
REPORTS  SUBMITTED  TO  THE  UNITED  NATIONS 
SCIENTIFIC  COMMITTEE  ON  THE   EFFECTS  OF 
ATOMIC   RADIATION  (SLIPPLEMENT)  comp.  by 
Alfred  W.   Klement.   Jr.     15  May  62,    31p.  NASA  N63- 
NASA  N63-1060,s. 
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UCSF-22  $2.00 

California  I '    ,   SanFrjncisci'     ^h.-.l    ^  \!fdicine 
RADIOLX)aCAL   LABORATORY.    Pro^resn  rept.   for 
period  ending  30  Sep  62,  on  Contract  A'I(1  1    1)   GtiN    In. 
10  Sep  62,  70p.   29  refs. 

HW-7-W69      $0.50 

Hanford  Atomic  Prcxlucts  Of.ierjnin,   RichlanJ,   Wi-,t 
REPRODUCTIVE   PERFORMANC:fc   OF   MI.MAHRh 
SWINE   INGESTING   STRONTRM-SH)  DAILY,   bv 
R     O.  McClellan,  M     E     Kerr,   and  I      K     BustaJ     K'.;x 
on  Contraa  AT(45-1)1350     20  S<.-p  62,   Hp    4  refs 


Physical  Chemistry 


CHEMISTRY 


TID-7643    $5.00 


Acorruc  Energy  Comrruridion.   [)iv.   jf  Technical 
Information  Extension,  Oak  Ridj?e,  lenn. 
PROCEEDINGS  OF  THE  INTER.NATIONAL  SYMPOSK  V 
ON    RADIATION -INDUCED  POLYMERIZATIO.M   A.ND 
GRAFT  COPOLYMERIZATION.    Held  at  Battelle 
Viemortallnstitute,  November  2^   3t),    l^t^Z.   .Nov  62, 
418p.   302  refs. 


NAA-SR-7362       $0.^5 

Atomics  Intemauonal,   C^anoga  Park,   Calif. 
DEVELOPMENT  OF   THE   PYROLYTIC   FOL'Ll.Nc; 
TEST  FOR  ORGANIC   REACTOR   COOl.ANTS.   by 
P.   R.   Benson.    Rept.   on  Contract  Al(l  I    1)GEN- "S. 
30  Nov  62.   33p.    4  refs. 

SCR-512      $2   25 

New  Mexico  U.  ,  Albuquerque, 
ISOTOPIC  EXCHANGE   REACHTONS,   by  Miltun  Kahn, 
Kenneth  R.   Applegate,   and  Bruce  Erdal.    Bibiu^graphy 
Mav  62.    I04D.  995  refs 

K-1533      $0.50 

Oak  Ridge  Gaseous  Diffu.si(>n  Plant.   Term. 
CATALYTIC  GAS  PLATING   WITH   NICKFL  CARBONYl. 
by  W.    E.   Tewes,   T.    E.    Zava,   and  T.    B.    H(Kivjr.    K-^pc. 
on  Contracr  W-7405-eng-2(i.     23  Ntn  62,    50p.   ^rcts. 
NASA  N63- 10585. 

ORNL-3344      $1.00 

Oak  Ridge  National  Lab. ,  Tenn 
FABRICATION  AND  ASSEMBLY   OF   A   TEFLON 
DROPRNG- MERCURY   ELECTRODE,   by  Helen  P 
Raaen,   R.  J.   Fox,  andV.  E     Walker      Rept.  on  Cxxi- 
tract  W7405-eng-26.    30  Nov  62,   36p.  9  refs. 
NASA  N63- 10867. 

DP-772       $0. 50 

Savannah  River  Lab. ,   Aiken,    S.   C. 
.•^   POLAROGRAPHIC  TEST  FOR   SOLVENT  f,H/ A LITY. 
PART  II.    POLAROGRAPHIC   BEHAVIOR   OF 
"ADAKANE"  12  -  TRIBLTYL  PHOSPHATE,   by  Hubert 
C.  Propst  and  John  C.   Simms.    Rept.   on 
Contract  AT(07- 2)- 1.    Sep  62,    12p.     5  refs. 


PH    ;^^    ^^'-^       S2.  ^"l 

V ')'.er'.;.vai   (■jib;i:iet,'i  ;ri^  lab.,    C'alil.    ln^^    >'f  Tt-Vh., 

Pas  a^lLiia . 
[■..XPhRl.MhN  LM     S'l'.A>a  Kl-.MH.NlS  ul-     IHh   VOl.l'- 
MhlKiC     AM)  Pli\^l'.   BhlL\\'U)K    ( H-    MLXll-RhS  Ol 
MIHU.     uXlin-,   ASn  MIROCil'lN   DIOXIDK.    by 
1.     I.    ><--i.c.N,    H.    H.    Hc^r.'.c:  ,     r...'.  ti.    W.    Sa^c.    Siip- 
plenienia:  .    :  c\^ .    ■      ','    i.iiseli:.    aiiJ  lt;j-.c.'  Bcii.ivioi     if 
Mixtire-^    it  Ni;:  ..   U.xiJc  a;;.!  Nirroj^er.,    i)ioXide. 
[(  .HMid^-   St>  i\:     244(12)].    N.'v  S2,    2.1;\     ^:L•f^. 
\[^   -M  ^4^ . 

DK.V.'RIP'IOKS    *(.)%. Aizci -.,    '.Niri  oi;ep.  voir.[-KKirids, 
tJxiJes,    i  h  ixulcN,    •Lifi.itied  f;ast.-s,    Ptidsf  studies, 
',    'uane,    I  eiin)c-ra[  .ire,    Pies-^uie,    De'A  [>un[,  Bubbles. 

T^.e  vol  .;;,er[  :c  characron ^Tics  were  determine*.!  for 
,Vi   NOj  ::..k:  ^.i  C-,  bet  ^  (.•er,  4<  i'    and   )4<l^'F  at  pressares 
up  'w  "IXI    ;^s..    .^  ^pliei  Kai  ;■<<«.  h-.n  i^    >tecl  \essel  was 
eiTipl ovcxl  in  these  expeiinients  ^r.  the  effcxt  of  teni- 
peiat..ie  and  pres-.  ,rc    hi  !.he  t'tal  sphere  volume.    Hie 
pressures,    temper  Jtar  es,    and  -.pexific  viilarnes  are 
ie>.o!ded  tor    tt;t.   rni.xtuies.     Data  for  the  bubble-p^Mnt 
anJ  Jew-["xun[  states  were  established  fio(n  rtie  dis- 
c> 'ntinuities   in  the  isoctioru   pressure-teniperature  de- 
rivative   ii)taini.xl  Irorii  s[">ei  itii.    V'llume  data,  the  un- 
^ertair.ty  ii:  Jeter  nurun^  ihe  bubble -["HJint  and  dew- 
point   states   .:u:eas(.\!  with  pioxiiTUtv   t<,.i  the  critical 
state    t  trie  nuxtare.    (.\S'l  l.*i  abstract) 

PH    162  7^'7       S  i   N) 

c'hi.Tnic<i  i  hiiktmeer  itK  lab    .    ('-dif     In-^t      of  Tech    , 

P.i  -.adena 
VOl.l'MHTRK"   AND   PHASE    BEHAVIOR    OF    MIXTl'RES 
OF    NTIRir   OXliM.    ANO   NrrR(X;HN   DIOXIDE,   bv 
!■       I      Selieck.    H     H     Re.imer,    and  B     H     Sa|^e      Rept, 
.n  [Contract  N^«  «nr  -  244{  1  2)]      [Nov  S2|  iHp.    19  refs 

a;i  sms 

OFSCRIPrORS  Mvidi/ers,  •Nitr.'v:en  com^xiunds. 
Oxide-^,  Dioxuk's,  •  [  .iquified  >iases.  Phase  studies, 
Pre-.sure,    TenifXTature,    IX-w   point.    Buiibies. 

The  ^ornpositMis  ot  the  coexisting;  phases  of  NO-NO2 
mixtures  were  established  through  the  2-phase  region 
for  tem[x-r.iture--  ahiive  7()*'F  and  tor  comix)sitions  con- 
taining over  HO  wt-"  NO2     The  specific  volumes  of  the 
liquid  .\nA  >;as  '^itia.-ies  ot  the  oxide  mixtures  were  deter- 
mined tx."Tween  40*'  and    ^O^^F  at  pressures  up  to  701X)  psi 
The  bubble   point  pressures  of  the  oxide  mixtures  con- 
tainin,^  up  to  2o  at    v  NO  were  bidow    ^(K)  p«i  at  I6OOF. 
the  pressures  were  sufficiently  low  to  permit  the  use  of 
conventuxial  storage  and  handling  techniques  under  most 
ciunatic  conditions     1  he  specific  volume  chiinged 
almost  linearlv  with  isobaric   isothermal  changes  in 
ComfHJSition  in  the  liquid  dnJi  gas  [ihases;  the  results 
coLild  iK   interpolated  for  desired  composition     The 
J.ata  agreed  with  those  im  th^.'  vi)lumetric  and  phase 
hehavior  of  the  ptire  components     (ASTI.X  abstract) 
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UCRL- 10451       $1.75 

lawrence  Radiation  l^b.  ,   V.  of  California,  Berkeley 
MATRIX   ISOI^TION  STUDIES  OF   HIGH-TEMPERA- 
TLRE   SPECIES  GRaT  11  CHLORIDES,  by  Raymond 
\^  .  McNamee,  Jr.    I Vxrtoral  thesis.    Rept.   on  Contract 
'vW405-eng-48.     13. Sep  62,  76p.   32  refs 
NASA  N6.3-  10H63 

IIX)   14597       $U.50 

PTullips  Petroleum  Co.  ,    Idaho  Falls. 
I  HERNIAL  DECOMPOSn'ION  OF   IPy'DRATED  IRON. 
(.•MROMIl-M,    AND  NICKEL  NITRATES  AND  THEIR 
MIXTl'RES,   bv  E.  M.   Vander  Wall.    Rept.   on  Contract 
AU10-I)205.    26  Nw  62,   22p.  9  refs. 


EARTH  SCIENCES 


An-280  99.S       $7.60 

Arctic  Inst     of  North  America,   Washington,   D.  C. 
S<\ME    BIOLOGICAL  CX:EAN0GRAPHIC   OBSERVA- 
TIONS  IN    FHF   CENTRAL   NORTH  POl^R   SEA 
DRIF^T    STATION  AITRX,    1957-1958,   by  T.   Saunders 
English     Scientific  n-pt.   no.   15  on  Contract 
AF  19(6()4).i07,L    Apr  61,    76p.    i8  refs      Research 
j\iix.-r  no.    1.3,  AFCRL-652 

I 
DESCRIPIORS:   'Marine  biologv,  Biology,  •Oceano- 
jjraphic  data,   Hydrographic  surveying,    *Polar  regions 


NASA  N6:M20U       S2,  60 


I 


F^nrico  Fermi  Inst,   for  Nucleai   Studies,    L'.   of 

C^hicago.    111. 
rUF   PHYSICAL   SIGNIFICANCE   AND  APPLICATION   01 
i  ,   B^,    .VND  K,,    I'O  GEOM.^GNETICALLY  TRAPPED 
■-\KTICLF.S,   bv  l-dward  C.   Stone.     Rept.  on 

11..-.  N,s(M:'9-61  and  AF -AFOSR-b2-23,  and 
t  >)mrac;  Ai-  49(638)UX)8.  IX'C  62,  27p.  5  refs. 
:  '  'NS-^2-~2. 


H'vV-7l40()  (Vol.    2)       $4,00 


Hanford  .\tomic  Prixlixts  Operation,  Richland,   Wash. 
THE   GREEN  GLOW   DIFFUSION  PROGRAM.    VOLLIME 
11,  ed     by  Morton  L.   Barad  and  James  J.   Fuquay.    Rept. 
on  Contract  AT(45- 1)1. 350.    Apr  62,   309p.   72  refs. 
Geophysical  research  papers  no.  73;  AFCRL  62-251(11); 
NASA  N62- 17973. 


PR    162  761       $6  60 


IBM  Federal  Sv.stems  Div   ,   Rockville,   Md. 
STUDY   OF   A   DIGITAL  METHOD  FOR  AN  ALTO- 
MATIC  MAP  COMPII^TION  SYSTEM.    Final  technical 
re[X.   tor  1  Jan-3I  July  60  cxi  Contract  DA  44-009-eng- 
4205.    31   lulv  60,   65p     AD-243  034  | 

ni;.SCRIPTORS:    'Mapping,    Aerial  pihotograplis,    'Data 
proeessin^  systems,   Digital  computers.   Recording 
Jevices,   C^ixration. 


The  feasibility  of  a  digital  method  at  automatic  map 
compilation  was  studied.   Automatic  map  compilation 
consists  of  automatically  printing  out  o€  a  corrected 
orthophoto  map  with  contour  lines  and  other  designations 
from  a  pair  of  aerial  Stereo-photographs.   Digital  auto- 
matic map  ccwnpilation  was  divided  into  three  opera- 
tions of  scanning  and  digitizing  photographs,  pattern- 
matching,  and  recording  or  printing  photomaps. 
(Author) 

NASA   N63- 11323      $5.60 

Iowa  State  U..   Iowa  City. 
GEOPHYSICAL  RESEARCH  WITH  SATELLITES 
INJUNS,   L  II,   AND  III.  by  B.  J.  O'Brien.    Rept.  on 
Grant  KsG- 233-62.    1962,  51p.   13  refs.    Paper 
no.   62-84;  SUI-62-28. 

Presented  at  a  Jc.int  Meeting  of  the  American  Astro- 
nauti      1  oc>c.  and  I'l-j  American  Assoc,  for  the 
Adv.incement  (sf  Science,   Philadelphia.   27  Dec  6Z 


NASA  N63- 11888      $2.60 

Iowa  State  U. ,   Iowa  City. 
INTENSITY  OF   ELECTRONS  IN  THE  EARTH'S  IN- 
NER  RADIATION  ZONE,  by  L.  A.  Frank  and 
J.  A.  Van  Allen.    Rept.  on  Grant  NsG-233-62  and 
Contract  N9onr-93803.    Dec  62,    21p.  9  refs. 
SUl-62-27. 


Physics  of  the  Atmosphere 


NASA  N63- 10168      $5.60 

Electrical  Engineering  Research  Lab.,   U.  of 

Illinois,  Urbana. 
A   METHOD  OF  DETERMINATION  OF  IONOSPHERIC 
ELECTRON  DENSITY  PROFILES  FROM  FARADAY 
ROTATION  OF  SATELUTE  BORNE  RAESO  SIGNALS, 
by  Victor  Gonzalez.  Doctoral  thesis.    Rept.  on 
Grant  NsG-24-59.     Sep  62,   59p.    24  refs. 


NASA  N63-i0460      $1.  10 

Institute  of  Geophysics  and  Planetary  Physics.  U.  of 

California,   Los  Angeles. 
IMPLICATIONS  OF  THE  DISCOVERER  XVII  SATELL- 
LITE  DATA:  THE  MECHANISM  OF  ATMOSPHERIC 
LOSS  FROM   THE  EARTH  AND  THE  PRODUCTION 
OF  h3  AND  He3  IN  SOLAR  FLARES,   by  E.  Flamm, 
R.  E.  Lingenfelter  and  others.    Rept.  on  Grants 
NsG-237-62,  NsG- 216-62,  and  NSF  G-13575.  [1962] 
lOp.   37  refs. 


NASA  N63- 11324      $2.60 

Ionosphere  Research  Lab. ,  Pennsylvania  State  U. , 

University  Park. 
THE  RECOMBINATION  COEFFICIENT  OF   THE 
NIGHTTIME  F  LAYER,  by  John  S.  Nisbet  and  T.  P. 
Quinn.    Rept.  on  Grant  NsG- 134-61.    15  Jan  63,   28p. 
21  refs.    Scientific  rept.  no.   177. 
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NASA  N63-12144       $4.60 


DESCRIPTORS:  'Hydrofoils,   Stability.  Control, 

'Hvdioloil  lx>ats,    IX-siiZn,    Mathematical  anal\sis. 


/^\ : I   c__:_^^ :__    I 


:l__*.  _:__! I 


NASA  N63-12144       $4.60 

Space  Ftiysics  Research  L.ab.  ,    '  '.   of  Michigan, 

Ann  Arbor. 
THEORY  AND  IMPLE.VIE.S TA  I  ION  OF   IHE  PITO  I - 
STATIC  TECHNIQUE   FOR   L  PPEK   AIAtOSPVlHRU 
.VIEASL'REMENTS,    by  J.    J.   Horvath,    K.    W.    SimnuMis. 
and  I..   H.    Bra..t.-.    Scientific  rept.    nn.    NS- 1    >r. 
Contracts  NASr-54(01)  anJ  AF   1s»((m>4)M:4.    Mj:   (^2. 
42p.     1  r<jf.    ORA  rcpt.   U.35S4,    ()4^~M    i.. 


PB    IVJ   yO>^    $«.  10 

I'pper  Air  Research  lab.,  I',  'if  i>a^,   vi  !t  lake  (it.. 
AN   LTWARD  PL'LSE    :''■[  W   SYSTEM   J      •■;    M^-' \^ 
I'RINC   ELECTRON    Dh'.-^    :  lES   '  )f     T\h:   it  )Ni  ^S- -ibKr 
by  Robert  E.   Watson.  Scientific  rept.   no.   5  (Final)  o.\ 
Contract  AF   1^  (bl)4):227.    19  L>ec  61.   HTp.   21  rci>i. 
AFCRL-1U22. 

DEi>CRIPTORS     'lonotipherL-.    Vblctr-p.  JL'.-.iy, 
Measurement,   •RaJiofretjuencv  pulses,   P.A^c  trans- 
mitters, Upper  atrix^riphere,   vunJing  nvket.s. 

A  rfystem  is  JescribeJ  Ah.icr.  rricasurfs  the  frt-c  •jit.vtr"n 
content  of  the  ionosphere  bv  the  tranrfmission  -it  rf 
pclses  between  a  nickt.-t,    Ahich  ipi  passin^j  !:^n-".k{r  'he 
ionosphere,  and  tfie  ground.     The  banic  requi  re'Tifnt.->  and 
operation  of  the  system  a»  a  ahole  are  examintv:.     I  'it- 
Jevelopment  and  design  of  cacr.   >f  trie  compiineru  parts  )t 
chf  rivstem  are  then  Ji-.c.^.s-,e.!,    ,:k1,    'a-.w  -.;-    .' 
diagrams  and  any  important  cuntit ruction  dutaiU. 
Special  emphasis  is  placed  on  the  design    if  a  .ground 
based  low  frequency  pi.lsed  transmitter.     The  .if.^u".    -t 
a  low  frequency  rocket   borne  receiver  alf,o  cafvihle    'f 
operation  from  4  mc  to   IJ  ttu    is  disc  -sseJ  in  .Ic-tail.     \ 
gn)und  station  for  teceivKik;   iriJ  rei.  i  ir-lin^:  r'>e  pH.l.se^ 
transmitted  from  the  n>eket  is  also  described  incl„diiig 
th«.>  circuit  design  ot  the  varn'i.s  _:nits. 


ENGINEERING 

NA.SA    S^  i-  UN^l        S    .  Ni 

Astro  Research  Coi  p.  ,    .sanr.i  Hai  :   i: -i,    C.ilit. 
rUhOREIlCAl     AND   i-.\PhK  IMl.N  1  \,     >!  Mli.S  OF 
EXPANDABLE   SIKU:;i  KtuS,    :)v  \\.  .  nuerch. 

Summary  rept.    on  Ci'tur  ii.  ■  N^.^I-■^.    urrwc.    I. 
^  {.K'  I- 2,    .  ip.    ^  ;  -.t-..      <--pt.    ;u  .     ■\K'"-'<-'\ 

NASA  N6M.)49l        SlO.  lU 

Engineering  tk  sign  (  en:,  r.    i,  a-    li-.'.   of  Tech., 

Cleveland,    Ohio. 
DESIGN   SYNTHESIS   IN    A   MLl.  !  IDl.MFNMuN  \L 
SPACE   WITH    ALTOMAIFD  MAIFKIAI     >[  I  [(T'lON, 
bv  Lucien  A.    Schmit,    Jr.    ami  Kiiher-  H.    M  iliett.    Rept, 
on  Grant  N.sG- III)  M.      Vag  i^'J.    i  2^p.     J-lr-fs. 

PB  162  ^^1)       Sl-.iKi 

Hughes  Aucrai:  (■  I.  .   (  \w.ei   eatv.   Calif. 
SlfDY   OF    HYDROFOU     n  :  ^H11  1 !  \     AND  CONTROL, 
bv  G.   Chuck,    R.   K.   C.    1  ukr.    an^:  S.    1.    Scri>ggs. 
Final  rept.   on  Contract  N(  ihs-^-^-'J.     >»  Dec  b<.),    22.Sp. 
21)  rets.    Rept.    no.    SRs- W^     \l)-2^>  Ml. 


DESCRIPTORS:  'Hydrofoils,   Stability.  Control, 

•Hvdi  oloil  loa's,    [X-sign,    Mathematical  anal\  sis. 

\  atitov  vsa.-  n.iJt   v'l   :hi-  Uuigr  i^h/.a!  -Mt'iir.v  and  con- 
trol of  hvdrotoil-sujiiXM  te.;  .  :  dV  ol   rhi_    .  11.1- Knig-ton 
-Acight  .  lass  ir.  :<•:;.  ^alm  ai^:  Ji>v.;  Ik^:  -^ea.-.    c'ontigu- 
:atu'r..>  invi'lv,   ^  :af     vMth.  all  t,.lU->ot>nu  ;  geO  loils, 
all  su:  fa^  e-jiu  :  ^  ^Mg  :oils,    an.:  a  h,\  hi  id  t>al  ai  i  ange- 
m.n:.     A>  a  .ic-ig,.  -ii.i.    :hi<,  -.ttLv;--  -'t  \ai  latum  viIm.iH>r 
pai  anijt'/i  .-.  ^..^  :.  a.s  t.'ii  .-^pa^  ing,   a.-.p<.^:  :a:io,    sub- 
mergence,  foil  loadi  :•.»;.    ^t..,    ai'    lil^s::  ar.d.     It  is 
shc'A"  'ha;  autopilot  s:.ihili.'a:K'i.    it  sutiniL :  gcd-foil 
era:-  ..-.  :-.,..i:cc:.    iUv.:  'ha:  t  uiv  tuinalU -sinulai    auto- 
pii    ■-,  .a:,  provide  nca:  U   uler.tual  ch.ai  a.,  tei  istics  ir, 
ciaU  ol   A  .  !(.  Iv- v:ir\  ing  .;ri>nv  ':k    .  .uit  iguration.    Wnilc 
longitudin  i.  -.:at'i!r'v  -!  sui  ta^  ■.-pii.  r .  iiig-Ioil  v  i  aft  m 
smooth  water  is  no  problem,    i-iagh-sca  ^  apabilities  are 
more  limited  than  those  .■!  -^uhni  -i  ^e^:-tviil  .latt.     The 
necessity  of  consult  I  II, g  ;tK   ur.plu  aruiis  >il  ^Diigiguia- 
tion  on  lateral  as  a^II  as  kmgitudin.u  s;a[iili:\  'Aith 
81  . -piercing-tuii  ^tali  is  noted.   (,Au[tk'[) 


Aeronautical  Engineering 


\    \  s   V      \  ^  *  -  ;  (  )QQ  = 


S21.00 


Stanford  U. ,  t  i.i! . 

FiE-\r   r-r\Nsr  i  ■<  .m  ;  h  i  anmnxr  m  c^w  in  cc>n- 

.  ':   N  :  KK       WNI    1    1    .VI  \i\    >  ■(  'NS  :  .\.N  !     HI- A  I     I'l   I'.X 
AM  )  sl.Mi    [    :   \N  [■(  'ISO     .  '!   Vl-.l  I  >1MNI .    \  HI  i  K  :  1  I'^ 

.\ND   i  i..M'';-K  \  11  Rh  :m.s:kihi   ; '(  Ss.  I.  ii.  s. 
Heaton,    A.    >   .    KevTiuK:-,     i;i.;W,    M.    K.i.-,     KLpt.     mi 
Grant  Ns(.-    --(X).    I  July  b^,    \sfp.    Scirt.:--.    Kept.    n. 
AHI-S. 


AD  293  236   repriced  $2  25 

Systems  Technol(v\     1:'.^        In^u  ■'■"< «.:     C.ilit 
HANDI  1\*'     -"Mil  U  s    IN    sINGl  J      :  (  X  'P    KOI  1 
rK\^'KlV,    I   \sKs      :Hl(tK^     AND    MMl    1    M  OR    F:  X - 
f'F.KlMF.VI  N.    hv    I       s      Duiiik:    md  !i      K     Je\      Ke,<      c>n 
C.-ntri.t    \1-    ■.  H^l^)■^s^^      Scv^J,   sv.      is  :,fs 
ASD    I  DK    f  -    -^J. 

in. SCRIP!  uK-     •Xir.ri'T,    M  indling,    Roll.    •Stabilitv 
(l.ati-iai),    'i  ..iiii     .   ^-.-.tems.    'Human  en.:iiuei  uiki 
Flight  simulators,  (.Control  simulator-, 

The  systems  analysis  theory  of  aircraft  handling    jual- 
ties  is  applied  to  the  task  o€  clotied-loop  compensat.  i 
roll  trackr^  :-.    uler   '..-    il'>tie,    ind  exploi  atorv  e\;x  i  , 
mcnts  in   i  ti\i.\l-ui~>t    -.iiTiulat^  .irt   used  tn  verify  -in^ 
refine  the  theory.    I  he  ke'.  thenrLtKal  jvit  i meters 
evolved  are-  domin.i:'!  .  1  >sed-l.«ii    >piri     tell  mi»Je  fr":-- 
queqcy  antl  damping  r.itii'     i.er  i^i    i)utch  ii'U  frequents  . 
Dutch  roll  frequency  ratio,  unccimfi^  nsatev;  .  Insed-Nvip 
Dutch  roll  damping  ratio;  and  Dutch  r^ii  .■(..cse  dip.     I  he 
simulator  results  corr<->h<-)rated  the  theors  and  ^ive 
specific  values  for  the  vanati n     i  r  itiiu-.  aixl 
perform!  n.  .    Aith  these  ivararneter-.     t\  ithor)  (Se,.  al.sr 
AD- 282  s:-V) 


S    6 


Chemical  Engineering 


FH    IM  4~0       S,^.  (H) 


[•ickhtei  Corp.  ,   San  Francisco,   Calif. 
A   Sll  •!■)>•   OF    1  ARGh  SIZE   SAI  INE   WATER   CONVER- 
<luN    I'!.A^^^.     Rept.   on  Contract  OSW    1  4-01 -CH)01 -26'" 
N'.a:  bi     l^s>p.     Saline  Water   Conversion  progress  rept. 
no.   72.  I 

DESCKirruRS;   'Sea  wate: 

^.  i i\  si- 
VSate:  . 


•IX'salination.    Electro- 
'Di--tilling  piani>.    Design     Costs     EconomK> 

I 

T'':e  effect  of  plant  Size  on  the  costs  of  producing  fresh 
a.i'l-:   tiiini  saline  (and  brackish)  sources  was  invcsti- 
c-'ed.      The  scope  of  these  studies  included  the  three 
JL-nionstration  plants  nou  in  OjXMation,    narnelv,    the 
;  .   :g   WAk-  \'e;tual  Multiple  Fdfect  F;vaporation  (LTV) 
:-:-Kess  ai   [•"reepo:!     Te.xas.    the  Multi-stage  Flash 
:_  .a;i.ii  aiion  (M-SF)  pnxess  at  (Point  Loma)  San  Diego 
V  i.,iornia.    jniA  the  Eie>.  t  rodial_\  >.-  o':    D)  process  at 
Aci'Ster     Sojth  Dakota. 


i    4^-v       S^.  I  Ki 


C'laiKe  \'(;ught  Corp.  ,    ;>alla.-^.    Tex. 

ni.iZArioN  u\'  isoroFES  for  saline  water 

>  i\V'F.R.SlON.      Rept.    tor  [x.'rK>d  ending  .3uSep6l  on 
>:i;:act  (JSV\    M   ni    (Kil-2Ui.     IX'C  b2,    4l()p.   Mi  refs. 
■^j.iiir  Watu:    Resea:^:.  a'aA  IX'velopmeni  progress  rept. 
bh.  j 

)!  SCKlproKS'   'Se.i  vsaie!      'i  Xsaiinai  ion ,   Heat, 
iii,.:.e-     'N'K.ear   energ\      'Radioactive  isotopes, 
.'-t.-.isihiiii\  s;adM--     Economics,    Radioactive  vvaste 
;.-[-»)sa;,    Fis-mr.  pi   k:..:-     Reactor  fuel  elements. 
:'"Wei    rt.-a.r«i;s      I'r  i  Jiiiet ;..  .:ii     Cesium,    Ceiluni.    Sti-on- 
:rum,    Ruthenia:Ti.    l^^otopes,    Watei. 

I 
"'■  .--  r  (.  ,^ .   ■  covers  a  st,.,.ds   involving  the  use  of  I'adio- 
>   [MjH-  ["ivsc:-  a.s  J  he.ir  s.H;:ve  tor   saline  water  conver - 
-:  in.     S(.-.  tioi;  |  .ka,-  a  it;    an  t_-conomn.   feasihilitv  studv 
'11  this  r.,H-    it  energ',  ,      D.e  'Host  economical  .s.mi^e 
ip[X'ais  ;.'  :»,   fror^T  o.e  ^  .n  meO  fission  prcxi^.^t  waste 
from  processed  --pt.:',!   le.ut.u    fue;  eienieius.      The  re- 
sults indii.aied  t:--i\     to:   speiUii  conditions,    :h;s  source 
>f  heat   i'^  L  i)|-n[-vetit!  ve  with  conventional  fuels.     Section 
i!  .resents  thi'  results  of  various  studies  on  n  'npatibil- 
ihii.-:  nuKKnaniu  s,    nuclear,    and  mater  lals  aspects  of 
1  :  .,,  si.ile  heare:    '.itiiizing  calcined  radioisotope  waste 
•     hii  ts.      These  studies  have  permitted  the  conceptual 
:•-■-, gn    if    1  :i  u  lea:    :'eate!    capable  -if  suppiving  the  ther  - 
"  1:   r  e(jui  I  eriien!'-  h>r   a  one-  niimon  gallon  \x.-]   da\   salint 
*c.|    vcnver  sion  ojx'r  atmg  at  2lKI  kwh/l(J(KI  gai.     Scl - 
'.  >:.  Ill  Olivers  the  design  of  a  lalx^iatory  test  niodei 
^i^ed  on  the  data  of-Kccnon  11,     This  mcxiel  will  Iv  cap- 
i:  le  of  p:(H.lucing  2,S()  galUins  jx-r   day  using  one  mega - 
...r,c  i)t  ceiiur-n   144  and  a  six  siage  flash  eva(X)t  at  lo:-, 
-iiut.  rsion  unit.      Also  included  is    i  haz.i    ds  anaiysis 
t    ■  ■.    test  r-n>vlel.      (.-^uttxi'  ) 


Electrical  and  Electronic  Engineering 


PB  162  782      $1.60 

[Army  Electronics  Research  and  Development  Lab.] 

Fort  Monmouth,   N.   J. 
MEASUREMENT  OF   FILTER   INSPECTION   LOSS  AT 
HIGH  AND  ULTRA  HIGH  FREQUENCIES,   by  Scott  L. 
Shive.    22  Sep  ,50,    I5p.  Rept.  no.  M-1328;  ATl-90  633. 

DESCRIPTORS:  Radio  interference.  Suppressors, 
•Filters  (Electromagnetic  wave),    Electric  filters, 
High  frequency.   Ultra  high  frequency,   Radiofrequency 
filters. 

This  report  discusses  the  fundamental  principles  of 
filter  evaluation  in  terms  of  insertion  loss  measure- 
ment, points  out  the  techniques  and  procedures  evolved 
at  this  Laboratory  by  which  relatively  accurate  and 
meaningful  data  at  ultra  high  frequencies  are  obtained, 
and  indicates  the  philosophy  on  which  some  of  the  'meas- 
urement concepts  are  based.  (Author) 

PB  162  781       $14.00 

(Army  Signal  Missile  Support  Agency]  White  Sands 

[Missile  Range]  N.  Mex. 
STOCHASTIC  PROCESSES   IN   ENGINEERING  PROB- 
LEMS,  by  K.  S.  Miller.    Aug  53,    201p.    19  refs. 
Technical  rept.   no.   6;  AD-48  063. 

DESCRIPTORS:  'Electrical  engineering.   Engineering, 
'Noise  (Radio),   Information  theory,   'Statistical 
processes.  Probability,  Series,  Statistical  distributions. 

Contents: 

Analysis  of  time  series 

Probability  theory 

Normal  distribution 

Stochastic  processes 
.Appendixes: 

Borel  sets 

Fourier  series 

Fourier  integral 
(  Riemann-Stieltjes  integral 

Hermite  polynomials 

Jacobians 

Delta  function 

PB  162  720       $2.60 

Inland  Testing  Labs. ,   Morton  Grove,   111. 
DETERMINATION  OF   DIELECTRIC  STRENGTH 
CHARACTERISTICS  OF   PAPER   MYLAR   CAPACITORS. 
Final  rept.  on  Electronic  Parts  Evaluation,   Subtask  V, 
Contract  DA  36-039- sc- 73060.    July  58,   25p. 
AD- 242  870. 

DESCRIFIORS: Taper  capacitors,  ^Capacitors,   Dielec- 
trics,  'Dielectric  properties.   Temperature,    Voltage, 
Statistical  analysis,   Electric  insulation.  Measurement, 
Tests,   Polyethylene  plastics. 

i  h.    purpose  of  this  study  was  to  determine  the  dielec- 
:  K  strength  characteristics  of  papc  r-mylar  capacitors. 
1  h(.  products  of  three  manufactures  in  types  designated 
as  CPM08A3KE474K  and  CPM08A3KC684K,   were  tested 
ai  tempt  ratures  of  2,5"  and  125^0.     Charts  are  appended 
showing  the  distribution  of  breakdown  voltage  for  25  units 


from  each  n«ker,    in  terma  of  x   i  2  standard  deviations. 


PH 


m    I  ^  --i 


"12       Si.  u) 


DESCRIPTORS:   'Antennas,  'Wave  guides,  Coaxial 
cables,   Joints,   Seals,   'Rotarv  seals,   Design,  Theory, 


A  basic  design  criteria  is  to  be  determined  for  pressur- 
izing waveguide  and  coaxial  rotary  joints  by  using  a 


-«^rt  r^l*  fiWt  ^^yA 


from  t-ach  maker,   In  terms  uf  x  l  2  standard  Jcviatmn-,. 
(Author)  (See  aljw)  PB  1^2  "  I'J) 

PB  162  I'l:       $l.6U 

Inland  Testing  Labs.  .    Morrm  Gr.Tve,    III. 
DETERMINATKDN  OF   TEMPERA TLRH  THARACIEK 
ISTICS  OF  PAPER -MYLAR   CAPACITORS.    Fina.  rept. 
on  Electronic  Parts  Evalaation,    Subta>>k  II, 
Contract  DA   ^6-U.W-s^    "^  KJ6<J.    ]ant;>n.    2\rp. 
AD- 242  875. 

DESCRIPTORS:  Paper  capacitor-,,    'clapa^  .t  .r  ^,    Icm- 
peratare,    Electric  insulacum,     [cst>,    ;);eitv.  t  ics, 
Military  requirements,    Pnivetliv  Iciic  ptastics. 

The  products  at  three  manufacturers  w,erc  ;estcx:  a; 
temperatures  ranging  from  -  S,s  tn  -t-lJS  '(    to  Jeter -r.-.-ie 
the  temperature  characteristics  v)f  (.wptr -ir.v  iar  ^J:-'av 
itors.   Curves  are  appended  snowinji  :hc  avcraj;e  .it 
25  units  from  each  maker,   fur  varlat^on^  of  ^d[\i<  . 
tance,   dissipation  factor,   and  insulation  resista:K  e,    m 
terms  of  percent  change  with  :  etc:  er.ce  '     values  at 
25 "C.   (Author) 

PB  162  718       $1.6<^) 

Inland  Testing  Labs.  ,    Morton  GrtAe,    111. 
EXTENDED  MaSTURE   RESISTANCE   TEST  OF 
PAPER-MYLAR   CAPACITORS,    bv  J.    Waviie  Harr-.r-ar. 
Final  rept.  on  Electronic  Parts   Evaluation,  Subtask  ill. 
Contract  DA  36-039-sc -"3060.   Sep  5^^.    ISp. 
AD-242  876. 

DESCRIPTORS:  Paper  capacitors,    'C  apaclt.l^^,  .M  ns 
tureproofing.    Tests,    Electric  insulation,   .Moist..re, 
Dielectrics,   Polyethylene  plastics. 

Paper -mylar  capacitors,    manufact  _.red  bv  three  ven- 
dors,  were  subjected  to  30  ^vcles  i)f  'he  moisture  re- 
sistance test  specified  in  MILC:-  1415"  (Sig  C).  thesub- 
cycle  phase  was  omitted  from  iO  cycles  of  the  tesr. 
Test  results  from  225  units  are  given,    fv^o  failures 
occurred  during  the  test:  (1)  the  lead  on  .me   ■nit  cor- 
roded and  broke,  and  (2)  one  unit  became  «rratu, 
electrically.   (Author)  (See  also  PB   162  717) 


PH  i^J 


5i.  1(1 


PB  162  719       $1.60 

Inland  Testing  Labs.,    Morton  C.r.)vt,    111. 
EXTENDED  VIBRATION   TESTS  Of-'    PAPER    MYLAK 
CAPACITORS,    by  J.    Wavne  Hamman.     f-inal  fjpf.     >n 
Electronic  Parts  Evaluation,   Subtask  IV,   Contrac  DA  ^ 
039-9C-73O6O.     July  59,    l8p.     AD   242  S':' i. 

DESCRIPTORS: "Paper  capacitors.  C:apacitors,    Vibration, 
Tests,   Temperature,    Military  requirements,    I)u  lec- 
trics.   Dielectric  properties.    Polyethylene  plastics. 

Extended  vibration  tests  were  conducf-.d  on  paptr   mvlar 
capacitors  produced  by  three  manufac;urers.     Seventy- 
two  units  were  tested  at  each  of  tad  temperatures,  2'   C 
and  125^^.     Units  at  25*-'C  were  vibrated  at  accelerations 
of  lOG,    20G  and  30G.     Units  at  1  25'-'C  were   vibrated  only 
at  a  30G  level  of  acceleration.     The  frequency  wa-  varied 
from  55  to  2000  cycles  per  second  on  all  units,     fhe 
time  and  nature  of  each  failure  nas  been  presen'ed. 
(Author)  (See  also  PB  162  "18) 


Inl-in.l   I  ■,--!  r.ij;  Lci;)^.      Met  Mn  (ir  >'.(  ,    111. 
^HCX'K    lisT  TO  P  vll.l'HI-    OF    PAPIH-MYLAR 
C.APAC  irOKs.    bv  i     W.ivne  H.ininian.     hm.il  rept.   on 
Elecrr'unc  Pit'^  f  '.aluai mn,    Subtask  VI,    ("oiir ract  DA  36- 

iW    .,o-~«)^0.     )uly  -4,    lop.     An-242  s-2. 

DESCHIPI  ( 'K^*P  ip«.r  La[vicni>rs,      ( '.ip^icitur  s,    Tests, 

'l!:pai.'   -^M.i^ii,    f    I '.•  'hvit  lit    piu-^iUH. 

Paper-nuLir    ^  i^vi^Tmi-^,    manuf act i.jrt.d  tn  three  vendors, 
were  subjected  to  shc>ck  at  incieaMiKlv  hivtht  r  0    levt  Is 
up  to  700C.  m  an  effort   to  deteimmt    i  'tueshhold  ot 
breakdown.     Test  results  from  72  units  are  given.     No 
catastrophic  failures  resulted.     (Author)  (S<e  also 
PB  162  720) 

i'B    162  783       %».  10 

International  Resistance  Co. ,  H..i.ideipF.ia,    Pa. 
RESISTORS,    fixe:..    ..!GH   STABILI  IV.    INSlLAlEP 
(hVtPROVED  JAN-R       ^     l^iPFS),    n.  .Si^ies  J.    stem. 
(Quarterly  pr'^ress  i  cpl.   no.   1,    1  t A  t  ^  1    1   Ian  S2,     .n 
Contract  DA  36-039-sc- 15332.    [l^^:]  ^*p.     ^  ivls. 
ATl-r^=^    ^64. 

DESCKIPI  (IKS    'Hesistors,    •Fixed  resistors,    Ih.'sij::i, 
Manufa^t.t  .:v  :r.eth(.xjs,' ♦Metal  films,    'Nickel  coip- 
pounds,    •N^oKbderum  compounds,    p-ingstei:  comixxirds, 
•tartionvl  r'adicals,   X-ray  diffracuoi;  analysis,    (\>lor- 
.::et:^,    •Filament^,   Glass,    [")ra\vip.)i  (Mach.ine  pi  ivess - 
.:.g),    Metal  coatings,    Cart-«oii.   Germanium,    IX'posits, 
•Ivlect:.^   -erminals,    Moi  >  t  irepro<-f;ag,    Haloc-arbtin 
plasties,    •[LiectMC  [..riia^es. 

[Tie  investigation  of  materials  ai-.d  methods  Ix-'lieved  to 
be  capable  of  leading  to  low  cost,    insulated,   fixed  re- 
sist, ^rs  of  high  stabilit\  was  contii-.ued.    An  apparatus 
t.  u   the  application  ^>i  terrmnation  bands  has  been  built 
and  opc'rated  with  moderate  success.    .Ainalytical  pro- 
cc-diires  have  been  developed  fv)r  .-.i^kel  and  molybde- 
n^ii;  wtiich  have  yielded  valuable  information.    Several 
electric  furnaces  have  been  made  and  L^aluated  for 
\'vcor  drawing.    Some  progress  has  beeii  made  towards 
the  development  of  a  suitable  moisture-pnx)f  seal  for 
res.stor  leads,    particularly  with  the  KeLF  to  metal 
seal.    [Tie  thermodynamics  of  the  de«.-omposition  ot 
m.etal  carbonvls  has  been  treated  theoretically.  (Author) 

L'CKL-^Dii       5n.  s<) 

Law  rence  Kadiation  Lat).  ,    L.   of  Calitornia. 

Livermorc. 
DI.SIGN    am:)  CONSlRLCnON    FEAnRE-:S  OF'A 
VARIABLE  GAP    I  HERMIOMC  C(  ^N  VER  lER    ILBE. 
tiy  'vV  .    H.   Gust  and  E.    S.    McKee.     Rept.    on  Gontiac 
W'40>-eng-4S.     2^    Sep  6  2.    lip.     1    ref. 
NASA    N6i-10S4,H. 
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New  York  U.  <.'(.o     of  E     '.ik  .nni^,   N     Y 
SEAII.NG    rECfh\..,)|-E  «    WAVEGl'IOE   AND 

COAXIAL   R(Tr/RY   J<  •'     •     ,   tiy  Michael  B    Maccarone 
Quarterly  pr digress  rept  1,1  Auc-  K)  Nov  54.   vn 

Shaft  Sf.il,   Ri^narv,  Contr..'  DA  36-(S'J  -  sc -64476, 
continuation  of  C'^tract  W  io-039-sc- 44520.    [1954] 
39p.    .\l)-5^oi6. 
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DESCRIPTORS:   •Antennas,  "Wave  guides,  Coaxial 
cables.   Joints,   Seals,   •Rotary  seals.  Design,  Theory, 
•Magnetic  materials.  i 

A  general  appnvich  to  the  development  investigation  will 
t>e  aliTig  the  following  lines.    The  design  of  the  magnetic 
seal  basically  will  consist  of  a  chamber  containing  a 
magnetic  slurry  in  the  presence  of  a  magnetic  field.  The 
design  ot  the  magnetic  chamber  and  the  type  of  magnetic 
sluirv  that  \m\1  be  used  will  be  determined  empirically 
through  experimental  tests  that  will  be  conducted  in  the 
initial  [-kirt  ot  the  investigation.    Once  the  various 
(Vir.imeters  can  be  established  and  individualized  as 
(.Atensiveh  as  i.-^  needed  a  basic  magnetic  seal  design 
will  have  been  determined.    This  seal  will  necessarily 
have  ph\sical  .ind  mechanical  problems  which  will  have 
to  be  eliminated.    The  refinement  of  the  basic  experi- 
•T-iental  seal  \\ill  establish  the  necessary  design  mfor- 
niition  which  can  later  Ix-  applied  in  a  practical  methtxl 
'  '  the  Jesign  of  magneticalU'  sealed  rotary  joints  for 
:fie  R.  G,   4S/1'  An^\  K     G     51  -T  ^^.^veguIdes.    (Author) 
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New  \\)xk  ['     Coll     of  Engineering,   N.  V 
SEALING    IHCHNIQCES   I-V)R   WAVEGl'IDE   AND 
COAXIAL   ROTARY   JOIN  i  s     bv  Michael  B     Maccarone. 
:>jarterly  progiess  rept     :io.    2,    1  Dvc  54-28  Feb  55.   on 
Shaft  Se-al,    Rotary,   Goniract  DA  36-U39-sc-64476 
[1955]  46p     AD-6V  747 

:")LSCRIFTORS:   •Antenni-,,   *Waveguides,  Coaxial 
cables,   Joints,   Se^is,    •RvKaiv  ■^eals.    IV-sign.  Tests, 
'Magnetic  maton  Us,  Lhis,   'Silicones,   Particles, 
'■"arbonvl  r  iduaN.    Iron,   V,'.l\es 

The  1.  xperimental  se^i'  has  been  completed  and  has  been 
put  through  preliminaiN   mechanical  run  in  tests.    The 
■■■^r-  showed  the  unit  mectianicallv  sound.    New  me- 
.t.anical  •.  alves  used  for  mechkinically  sealing  d  the 
L  \;x'rimental  seal  unit  have  Ixx^n  designed  and  con 
structed     The  Test  Assembly  TS-IB  receivei_i  from  th.e 
Signal  Corps  has  been  reassembled  and  elecnically 
pviwered     Various  components  of  the  unit  have  been 
given  preliminary  mechanical  and  electrical  operating 
tests     Some  components  of  the  unit  were  not    in  usable 
.'[•vc-ratipg  condition.    Various  compeinents  which  are 
usable  are  being  adapted  to  vsork  in  conjunction  with  a 
simple  test  stand  assembly  which  is  being  constructed 
specifically  for  magnetically  sealed  rotary  joint  testing. 
Basic  research  work  concerning  magnetic  fluid  compo- 
sitions has  indicited  that  a  silicone  fluid  seems  the 
m  )>t  promising  to  be  used  as  the  fluid  constituent  of  the 
■'i.igiietic  fluid  in  this  investigation.    Two  type.s  of 
^arbonyl  iron  [xirticles  have  been  chosen  for  use  in  the 
initial  test  v*.ork.    (See  aI>o  PB    162  714) 
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New  York  L     Coll     of  Engineering,   N.  Y. 
SEALING  TECHNIQI'ES  FOR   WAVEGL'IDE   AND 
COAXIAL   RfTTARY   JOINTS,  by  Michael  B.  Maccarone. 
Quarterly  progiess  rept     no.    3,    1  Mar-3l  May  55,  on 
Shaft  Seal,   Rotarv,  Contract  DA  .36-()39-sc-6447b. 
(1955)  42p.   AD-69  748. 

DESCRIPTORS:   •Antennas,   •Waveguides.   Coaxial 
cables,   Joints,   Seals,   Brass,   •Rcxary  seals,   Design, 
Tests,    'Magnetic  materials.  Magnets. 


A  basic  design  criteria  is  to  be  determined  for  pressur- 
izing waveguide  and  coaxial  rotary  joints  by  using  a 
previously  established  magnetic  sealing  principle.    Re- 
sults indicate  that  a  magnetic  seal  could  be  made,  but 
it  could  not  fulfill  the  requirements  of  the  development 
investigation.    Development  studies  were  then  directed 
to  a  sealing  system  which  involves  a  mechanical-type 
seal  which  utilizes  a  permanent  magnet  as  one  of  its 
components.    A  seal  is  being  constructed  almost 
e^ntirely  of  brass  except  for  the  permanent  magnet,  the 
stainless  steel  sealing  surface,  and  the  magnetic  pole 
piece;  sealing  material  will  be  a  carbongraphite 
(Karbate)  ring.   (ASTIA  abstract)  (See  also  PB   162  715) 
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Nickel  Cadmium  Battery  Corp.,  Easthampion,  Mass. 
INVESTIGATIONS  ON  THE  IMPROVEMENT  IN  THE 
PERFORMANCE   CHARACTERICTICS  OF  THE 
NICKEL  CADMIUM  BATTERY,  by  Arthur  Fleischer. 
Quarterly  progress  rept.  no.  3,   15  Nov  56-14  Feb  57, 
on  Studies  on  Sealed  Nickel-Cadmium  Cells,  Contract 
DA  36-039-SC-72318  [continuatiwi  of  Contraa  DA  36- 
039-SC-56728].    [1957]  64p    31  ref s.    AD- 1 47  064. 

DESCRIPTORS:   •Baneries  and  components,  ♦Alkaline 
cells,  Nickel,  Cadmium,  Design,  Seals,  Electrical 
properties,  Tests,  Voltage,  Electric  discharges, 
Electrolytes,  Spectrographic  analysis. 

The  principal  design  factors  for  sealed  nickel -cadmium 
cells  gleaned  from  a  study  of  the  literature,  mainly 
patents,  are  based  on  the  use  of  an  excess  of  negative 
active  material,  a  restriction  in  electrolyte  volume  to 
the  free  pore  volume  of  electrodes  and  seoarator.  the 
use  of  a  f»rous  separator  capable  of  holding  electrolyte 
by  capillary  action  and  resisting  displacement  by 
evolved  gas  and  provision  at  gas  diffusion  paths  to  the 
negative  electrode.    The  capacity  of  the  Deac  150DK 
bunon  cell  is  35%  above  rated  capacity  at  the  10-hour 
discharge  rate  (C/10)  to  a  final  discharge  voltage  of 
1 .  10  volts  per  cell.    Initial  studies  on  a  one-day  contin- 
uous cycle  test  of  the  150DK  cell  using  6  cycles  with  a 
40-minute  constant  current  discharge  and  a  60-minute 
modified  constant  voltage  charge  show  promise  for  this 
abbreviated  procedure  for  predicting  performance. 
Continuous  cycling  of  the  Deac  150DK  bunon  cell  over 
the  first  839  cycles  in  a  vacuum  showed  compliance 
with  the  required  voltage  conditions  for  the  40-60 
minute  cycle. 
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Nickel  Cadmium  Battery  Corp. ,  EasthampJton,  Mass. 
INVE LIGATIONS  ON  THE   IMPROVEMENT  IN  THE 
PERFORMANCE  CHARACTERISTICS  OF  THE 
NICKEL -CADMIUM  BATTERY,  by  Arthur  Fleischer . 
Quarterly  progress  rept.  no.  4,  (Final),   15  Feb- 
14  May  57,  on  Studies  on  Sealed  Nickel-Cadmium  Cells, 
Separators  and  Modified  BB403/U  Cell  Design,  Contract 
DA  36-039-8C-72318.    15  June  57,  86p.  58  ref s. 
AD- 154  560. 

DESCRIITORS:  •Batteries  and  components,  *Alkaline 
cells.  Nickel,  Cadmium,  Seals,  Design,  Electrical 
prof>erties.  Tests,  Voltage,  Electrical  discharges. 
Electrodes,   •Battery  separators. 
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Discharge  capacities  and  discharge-voltage  curves  on 
modified  BB-403/L'  cells  having  9-plate  elements  which 


DESCRIPrORS;  'Mk  rowave  equipment.   Broadband, 
'.Antenna.-.     Ft  .uismi^.sK>n  lines,    'Waveguide  couplers, 


DHSCRlPrORS:  'Micreiwave  equipment,    Brewdband, 


This  report  describes  an  experimental  investigation  of 


(Author)  (See  also  PB  lt2  718) 
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DiHCharge  capacities  and  discharge-voltage  curves  cxi 
modified  BB-403/L'  ceils  having  9- plate  elements  which 
were  made  up  with  thin  sintered  plates  of  2   5<J,   2.7S. 
and   i.U  in.   m  height  were  compared  ^ith  tht-  perform 
ance  oJ  88-403,1'  cells  consisting  of  standard  clemt-iir^ 
with  the  same  plate  thiclcncss  and  4.25  in.   in  hei^'if 
The  cells  with  the  2   S  in     platt.--.  Acre  borderline  in 
behavior.    The  requiremcits  Acre  met  bv  the  ^ellr,  ;hat 
were  subjected  to  trickk  charge  at  1  .  ki  ti    1 .  i8.5  v/cell 
for  1  vvk  and  discharged  after     ipen- circuit  --tands  ot 
le.ss  than  I  hr.    Open-cir^uit  stand    it  the  m.iditied 
BB-4()3/r  experimental  cells  for  2()  aIc  Aith  the  ^eli-.  in 
the  as-discharged  c^Tidition  folk>wing  .i   lu-amp  di-. 
charge  showed  increase  in  capacity  on  re^haige    :\\i^ 
effect  was  observed  haphazardly  with  sintered  plate 
cells     The  separators,   Polvp<,)re,    Dupimt  Armalon  (i 
KOH- impregnated  micropt)rous  Teflon  labric),   and  a 
norwoven  nylon  fiber  papier,   conferred  discharge  char- 
acteristics that  were  the  same,   within  limits,    as  the 
nylon-cellophane  se^-arator  *h.en  assembled  in  the 
9-plate  standard  BB  40JA'  element.    IX-ac  130  DK 
bunon-type  sealed  cells  showt-d  a  life    ^i  18CX)  c  during 
which  the  final  discharge  voltage  did  not  drop  below  SO' 
of  the  charging  voltage     (.\STl.\  abstract)  (Sc-e  also 
PB   162  779) 
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RC'.A  Defense  Electronic  Pr  iducti,   ("  imden.    N     J 
DEVELOPMENT   OF   45S   KC  hl±;(TRC)MECFi-\.SK;.\  I 
FILTERS,   b\  P.   D.  Gerber.    Final  rept     for   1  July  Sh 
iO  June  59  on  Contra  a  DA    i^-OW   sc-T'-MJ^      [l^sg] 
I28p     AD- 227  421 

DESC:RIPT0RS:    'Band  -  pa  s^,  filter-,    •[nternudire  frc 
quencv  filters.    'Miniature  electronu  equipment, 
Design.    Radiocommunication  systems,   Circ.its. 
Transistors. 

The  design  and  development  of  a  4^5  kc  torsional  rni «.'.<. 
neck-coupled  electromechanical  1  filter   is  discu-^sed. 
Basic  design  equations,   including  t\pical  calculariiin-', 
are  given,    Mimaturizatuxi  to  one  cubic  inch  volumetru 
space  of  5/8  x  11/16  x  2  5/16  inche-.  was   iccompli-^h'-d 
Prcxotype  filters  using  transistor i/ed  circuitry  v^ere 
evaluated  against  the  desired  performance  charict'.  r 
istics  of  the  technical  requirements  which  include  fiiter 
bandvvidth,    shape  factor,   temperature  coefficient    of 
frequency,   temperature  range,   terniinatu>n.    ~.hivk   md 
vibration,    spurious  resptmses,    and  low  temper  at  are 
storage      A  tixal  at    M)  filter  unit-,  were  niaJ<-       I  Aenty 
seven  455  kc  filters  were  fabricated  ■.m  the  tvt-i-.  erf 
protiXype  design  evaluation,    2  as   UlU  kc  lower  -.idehiind 
filters  at  current  military  r^pecificati. 'n.->,  and  1  as   i 
455  kc  upper  sideband  filter      Performance  data  an^: 
curves  are  included  and  a  bibliographv  of  reference -^ 
on  electromechanical  filters  and  related  subject-      A 
complete  set  of  engineering  sketches  for  the  manu- 
facture of  these  filters  is  included.    (.Author) 
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Sperry  Gyroscope  C'o.  ,   Great  Neck,    N.    Y. 
BROADBAND  MICROWAVE  COMPOSHNIS.     Aniiuai 
engineering  rept.    1  July-22  .-Kug  4~,    on  c:<intract 
W- i6-0i9-sc-i22^g.     22  .\ug  4^,    ^^^p.    .Spe:  r  \ 
engineering  rept.    no.    =.224- lUH,^.  A  11- i 'i  i  J  W. 


DESCRIPTORS:   'Microwave  equipment.   Broadband, 

•Antenna.-,     Ft  ansmi^.sion  lines,    'Waveguide  couplers, 

llangL-,    A:rt_-iina  ^  fioKe,-,    Waveguide   loints,    'Wave- 
^uuk    slots,    'Wav'-nute: -,    [).--i^n,     rest>. 

Uk  1  ».U\:  ill  'lu^  1  cpt.    are: 

Hi  ,  la.lIiatKl  appluation  .if    jjarrcr  wave  sectKins  of 

'  r  an.-iMssioii  Iip.l-- 
sW  K  and  losses  ^'l  a  vaiiatiU    -hurMng  tu: 
M    a-ui'/m  -nt  mI  ^WK   fn   :  i -oiian..  ■_    nK!tii.K: 
M.iIlIm'  'VIH    •■     --  v:  ^wiJi.    wir  ,^v  ;i.  ii.ai   ^ouplels 

(See  also'PB  162  710  ^ 
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Spt'rrv  Cvr  '-copt   Co.,   Grtat  Ne..  k,    N.    Y. 
BKl)ADfi.\N[^  MICKOWAM-.   COMK^NhNTS.    i^iuarierlv 
pr)gr>. --    re[-K.    no.    I   Julv    I  ^  Sep  4^,    .  m  Cont  ract  W  ^ - 
0<9--,e     ^JJ^'J.     ;l'^4^1    ^>p.    Speirv  LngHUtTing  rept. 
nu.    =224-  urn,    v  I  I  -  ■(J  029 

[)E.S(__"KlPr(.)Ks;   'Microwave  equipment,   Bro^idband, 
•.\ntenna-,    •Wavt.k;julf   couplers,    1- langt. -,    .Antenna 
chtike-,    W.i'.ei^uKk    Min' -,    *  I  ran-torm<.  r -,    Phase  shift  ■ 
.  r-,    Dt  -ur.. 

bonu    j-i    ha-  Sv  en  niadi   of  HC,    51/U, 
1     1/4     X  -   ^     \U.^»^4     yvave^uide  over  :ht.    raihir  nar- 
row bandwidth  >)t  1  2 '■'  and  of  RG  ■  "^i  T'. 
I  '2     X  1    4     X  II.  04<)     Aavik^uuk   o'.tr  a  bandwidth  of 
ml'v   2'.     Wutk  andei   the  prt.>,en'  conn  act  vmU  be  con- 
..!.  rned  Ai:h  'ht    exten.-ioii  of  the  b^md'AiJih-  of  the  v^a\t.- 
^uKk   voriipont.  nt-  in  'he-t    si/es  ,  .f  wa-.-,  ^uidt .-  ;o  Ivmds 
of  4t>,,v,  or  betlel  . 

rn    l'^2  -^16        $4    N"' 

Sperrv  Gyroscope  Co.  ,   Great  Neck,    N.   V. 
BKnA['»V\Nn  MK'ROWAVK   GO.MPt  )NEN'rs       Kiarterly 

pr  ■cre.->  rept.    no     2,    15  Se-p-15  [\"l  4f\    on  c'ontract 
A  ^-()39-sc-322^^.    1^  Jan  4",   41  p.   Sperry  engineering 

:ep'.    -v     ^224-l('"5,    A  I'l-,^.^  OUi. 

: )[■>.(  Kin  OK>     'Murowave  equipnient,    Bnudband, 
•Antenna-,    •\^aveguide  coi.;plers,    Flanges,    Antenna 
.  b.oke-,    'Aaveguide  joints,    •\Saveguide  plungers, 
•  i  r.in-forip.ers,    Design,    Fe-ts 

:  lata    'ti-eiALxl  oi-  was  t.'i;ui^le  connector-,    winable 
-i;.)rti:'g  Ivii -,    M.  rc'-.o  :\"[X'  directional  couplers,    and 
-Laped.  t;\L\;  -I^ii--    i :  >  ■  pre-entL-d  gi-aphically.    'Hiese 
data  i.ic.icate  'l.e  iv.--ihilr.\    'f  broa^llvinding  choke-type 
waveguide  connectors,   and  the  bnudband  character - 
i-':c-  of  which  the  Morcn.    "spe  coupler  is  capable. 
De-.  iiption  is  gnen  oi  a  variable  shorting:  bar  intendt\i 
to  acliieve  ti\e>.i  -hortmg  plane  pj-ition  relative  to  the 
face    'f  :l;e  -hot"      F\)-sibilitie- are  :;oted  of  hnxidlvinding 
•n   -f-,apK.\!  fixed  -hort.-  j.:\d  ottier  ;:',ea:is.   (Author)    (S«.>e 
also  PH    U'J  "1  ^) 
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Sperrv  Gvio^cop^   Go.  ,   Gii-at  N'eck,    N.    'S'. 
BROADBAND   MIC'KOWAV!;   GGMl'GN  1:n  IS.    QuarterU 
prvigi'.--  lep;.    wo.     I,    1=  IVl   4^-i^)  Api    -t~,    on  Ck)n- 
ti  a.  t  W- >^-()  W--^  -  S22^g.     2='Apiil4~,    2hp.    Speriv 
engmeciing  lepi.    iw>.   --224-lUM,   All-^'2'Jsg. 
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P'vSGRIPrORS:  'Microwave  equipment,    Broadband, 
*.\!ncnnas,    'Waveguide  connectors,    Flanges,    Antenn. 
JioKe-,    Wi'.LguiJ-.    loints,    'Waveguide  slots.    Design, 
1 csts. 

Additional    lat.i  is  included  m  this  rcpoi't  in  order  to 
round  out  till,  cata  on  the  effects  ol  choke-typie  connector 
paiaiii  -tci^,   aiv;  on  the  nica-.ui  ement  ol  narrow  slots. 
!iaia  .'i)sei\Lv:  on  waseguide  i.\)nne^  toi  s  and  narrow  slots 
ii'.  .-novv  n  graph.icalK .     These  data  indicate  the  effects 
of  vai  \ing  the  patanieter-  of  the  v\aveguide  coupler  to 
obtain  low   retlections  over  the  vKuveguide  band,    andthc 
numerual  values  for  transmissKin  through  narrow  slots 
,i!  tht    'sp^-  u-eC  in  NToienLi  and  Schwiiiger  cimplers. 
(Autho:  )  (See  al>o  PB   162  M)-) 
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Stanford  Electronic^  Labs.,    .Stanford  L. ,    Calif. 
THE    INTERDlGriAL    LINE   AS  A   BACKWARD- WAVE 
bi  KIC:TT'RE,    b\  G.   Wada.    Rept.   on  Contract 
AF   i^(6a))2~~^4."    25  CX:t  56',    32p.     llrefs.    Techni- 
.al  I  ept.    n>..    ■>^4-l;    AD- 1  14  0~7. 

;~)ESGRlPTORS:   'Backward- wave  oscillator  s,    Oscil- 
iators,    Circuits,    liii[X.'a.ince,    Frequency,    Field  thex)rv, 
Elevtmn  tube--. 

I 
The  results  of  analv-i-  anJ  experimental  measurement 
if  the  propel  t.e--   .  il  t.he  it'.m  -  lingered  interdigital  line 
dre  presented  with  parti..  ..lar  emphasis  on  the  use  of 
'J^c  structure  in  "U"  and  "M"  type  backward- wave  os- 
cillators.  Be>.'ause  field  analysis  oi  'he  usual  planar 
■:.'viel  of  >Lich  a  structure  is  difficult,    a  cvlmdrical 
."'.'"del  C(»isisfiiig  of  two  interdigital  lines  in  parallel 
Aiapped  on  a  cylindrical  surface  is  studied.   The  re- 
^,.lts  ot  the  analysis  and  measurement  are  believed  ti; 
ou  applicable  to  the  planar  model  as  long  as  the  pen  xj 
.>  small  compared  with  the  circumference  and  the 
thickness  of  the  fingers  less  than  the  width.   A  field 
analysis  is  piese-nted  which  corrc*ctly  predicts  the 
.".;gli-tre'quenc\  behavior  of  the  structure.   At  low  fre- 
quencies,  the  field  analysis  is  in  error  because  of  an 
ass,.mpti<)n  regarding  the  pliase  variation  along  the 
-lots.    A  low-frexjuency  theory  is  presented  which  cor  - 
:i.xtly  gives  the  low -f  requcTicy  dispersion.    In  additioii, 
tr.e  backward-wave  impeaance  is  calculated  using  both 
:.*".e  tlieotetical  and  experimentally  determined  disper- 
».  >n  curves.   These  impedances  are  compared  with 
■tiat  of  the  bifilar  helix  arid  are  found  to  differ  from  it 
D\  factors  of  two  and  less.    (Authoi  ) 
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Stanford  Electronics  Labs.  ,  Stanford  L'    ,   Calif. 
AN   INA'ESTIGAl  ION  OF   AMPLIFICATION  ALONG 
hli-ATRON  BEAMS  L'NDER   CROSSED-FIELD  CON- 
;)TT10NS,    by  D.  J.   Harris  and  H.   Heffner.    Rept.   on 
Contract  AF  33(600)27784      20  Nov  56,   43p.   7  refs 
Technical  rept,    no.    385- 1 ;  AD- 1 14  076. 

:'»ESCRlPTORS:    'Electron  beams,   Electron  tubes, 
hlectron  guns,   '.Amplifiers,   Claviiy  resonators, 
Radiofrequency,   Amplitude  modulation,   Electro- 
tnagnetic  fields. 


This  report  describes  an  experimental  investigation  of 
the  possible  amplification  of  microwave  signals  along  a 
flat  strip  beam  moving  between  a  pair  of  flat  parallel 
conduaing  planes,  under  crossed  electric  and  magnetic 
field  conditions.    An  increase  in  the  total  amplification 
of  a  linear  magnetron  amplifier  when  a  drift  region  was 
introduced  midway  along  its  length  has  been  reported 
and  various  gain  mechanisms  postulated.    In  this  study, 
the  rate  of  growth  of  signal  amplitude  alcxig  a  modulated 
strip  beam  has  been  measured  directly  by  using  an 
exploratory  cavity,  moving  along  the  surface  of  the 
beam,  to  sample  the  r-f  content  as  a  function  of  position 
on  the  beam.    A  growing  wave  has  been  detected  under 
these  conditions,  and  the  gain  measured  for  various 
beam  currents  and  degrees  of  modulation.    For  a  beam 
current  of  40  milliamperes/cm  of  beam  width,  a  gain 
of  2  db/cm  was  obtained.   This  compares  with  a 
theoretically  predicted  gain  of  3  db/cm.    The  (x>ssible 
practical  application  of  this  mechanism  is  breifly 
discussed.   (Author) 
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Stanford  Electronics  Labs.,   Stanford  L'.,   Calif. 
TRAVELING-WAVE  AMPLIFIERS  AND  BACKWARD- 
WAVE  OSCILLATORS  AT  VHF,   by  D.   A.  Dunn.    Rept. 
on  Contract  AF  33(600)27784.    ,30  July  56,    116p.   31  refs. 
Technical  rept.   no.   310-1 ;  AD- 105  403. 

DESCRIPTORS:  'Traveling-wave  tubes,   Backward-wave 
tulxis,   'Backward-wave  oscillators.   Oscillators,    Very 
high  frequency.   Frequency,   Electron  beams,   Space 
charges.   Configuration,   Design,   Amplifiers. 

.An  important  aspect  of  the  design  of  traveling-wave 
amplifiers  and  backward-wave  oscillators  for  fre- 
quencies below  500  Mc  is  the  problem  of  obtaining  a 
tube  of  reasonably  small  physical  dimensions.    Hollow 
beams  of  greater  perveance  than  is  obtainable  with  solid 
beams  offer  one  method  of  reducing  the  size  of  such 
tubes  by  permitting  operation  at  a  lower  voltage  and 
power,  than  is  possible  in  a  solid  beam  tube.    Some 
aspects  of  the  design  of  minimum  size  hollow-beam 
forward-wave  amplifiers  using  single  helix  circuits  and 
backward-wave  oscillators  using  both  single  and  bifilar 
helix  circuits  are  presented.    Several  tubes  of  these 
typed  for  operation  below  500  Mc  have  been  built.   Am- 
plifier bandwidths  and  oscillator  tuning  ranges  in  excess 
of  tour  to  one  in  frequency  have  been  obtained  experi- 
mentally.   Amplifier  efficiencies  in  excess  of  20  per 
cent  and  oscillator  efficiencies  in  excess  of  10  per  cent 
have  been  achieved.  (Author) 
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Armour  Research  Foundation,  Chicago,   111. 
RADAR-BEACON  SYSTEM  STUDY,   by  A.   B.    Aronson, 
A.   T.   Ashbv  and  others.     Final  rept.  for  15  Nov  56- 
14  Nov  59,   on  Contract  DA  36-039-sc-73038.   [1959] 
246p.     12  refs.   AD- 237  253. 

DESCRIPTORS:  'Radar  beacons,   'Guided  missiles.  Test 
facilities.   Airborne,   Design,  Guided  missile  tracking 
systems.   Radar  tracking.   Radar  equipment.  Military 
requirements.  Modulation. 
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The  following  topics  are  covered:  I.   General  rt- vitw  and 
study  erf  the  over-all  radar-btacon  system,   includin^i 
reliable  range  of  a  radar  beacon  system,   propagation 
effects,   chain  system  operation  and  interfert.ncf,   colIui^ 
tracking  accuracy  study,    beacon  de lav  variation,   tx 
perimenial  evaluation  of  radar   beacon  systt-rn^,    an^: 
radio-tracking  techniques.     11.    Uptimarn  Kad^ir -H<acop, 

System  Parameters,   including  pulse  *idth,   bandwidth, 
delay  variation,    servo  band^idtn,    prf,    niaxununi  reply 
rate,   peak  power,   antenna  gain,   armospht-iic  artLn^iation 
input  power,   S/N  ratio,   dtccxit  i  :>)it,  ranct. ,    in!^  rtcr  cnce 
decoding  rate,   chain  mtcrtertLn*.!.    raic,    rracri^-n  of  miss 
ing  puJses,   tracking  jitter,    and  :hrL  -.Hold  ->tt':ng. 

III.  Optimum  Modulation  MethixJs,    inclLkJing  1' Wl,    tTM, 
PDM,    PFM,    PCM,  Binary,   and  [Xi'a   m.xJula:  lor.  s   N 
ratio,   distortion,   crosstalk,   mulripicxing,   Ltt-.c'on 
tracking  accuracy,    and  proptjfional  md  m   >'tt  command. 

IV.  Secure  Radar   Beacon  F'ligh'  sat;. '  .  Sv-,tt.ni,    including 
system  concept  and  analysis    it     ;x  ra-irib;  ^f.a:  i^ 'eristics, 
system  testing,   and  flight  ••.-,:-,  a'  '.Vhi;:    Nan.:-.  Missile 
Range.     (Author) 
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Astrt)physical  Observatoi..   in.iiii.'.omar.  Institution, 

Cambridge,   Mass. 
RE-ENTRY   AND  R1X:(1VI:RY   -'F    F  -(AuNfhNTS  OF 
SATELLITE  1*^)     C\   [SPIIMK    IV,  n\  Charles  A, 
i  undquist,    Richard  C'.    VaiiJ<_ :  tiui .;:    and  others, 
Rept.   on  Grant  NsG-s'-N).     2.   D-.x   t~.2,    2"p.   rets. 
Special  repr.    no.    KW. 
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Jet  Propulsion  L^b   ,   C.alif.    In-^t      )t    I- ^h       F' i-^  ukr.-i 
SPACE   PROGRAMS   Sl'MMARV    M        T-r.   Vol  i  Mh 
IV      SUPPORTING   RESEARLlH    AN!)    \.)^AN(.;h.) 
DEVELOPMENT.    Rept.   on  Cor.tr  la  NAS^-HIO. 
M.)  Lkzt  62,   208p     NT- 124111 
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Sperry  Gyroscope  Co.  ,   cncat  N-\  k,    n.    Y. 
ROCKET    ENGINE    ANAl.VZf.R    AND   .XCl.sloN    IN- 
S TRL'MENTATION  (RHADl)  INVf-..^  !  KiA  ;  KjN.    \uL- 
I'ME   1  -  SUMMARY,   BY  h.   S.    K  iiiic   iii.i  others.    Final 

rt'pt.  ,   phase  1,   on  Contrat  t  N  A^'^-4i»i  i  >.    l\\   ^2.    "^   :\ 
ReDi>rt  no.   CA-4ZS1-U16U,    .-i.    i. 
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Sperry  Gvroscopc  ^\i.  ,   Creat  Neck,   N.   Y. 
RCXJKET    ENGINE   ANAiYZEK    AND   DS.C  IMON   IN- 
STRL'MENTA  TION  (READ!)  INVh^  !  K  ,  \  liuN.    VOL- 
UME  II  -  APPENDICES,    h',   E.    s.    K  i,n-    and  others. 
Final  rep:.,    phase  1  ^in  ('  m:':  i.  •   ^^^•'--nH)J.    Dec  62, 
22^p.    R.  pt.    no.   CA-42-. -u'x  . 

Sanitation  and  Safety  Engineering 
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Geological  Survey,    Wa.shmgton,    D.    C. 
AERORADIOACnVlT\'   SURVEY   AND  ARFALClFoi 
OGY  OF  THE  OAK   RIDGE  NAT10N.M    l.ABORArORY 
AREA,    TENNESSEE  AND  KENTUCKY  (AR.MS  1),    by 
Robert  G.   Bates.    Nov  62,   42p.    2H)  rel-,.    Prepareo  wi 
cooperation  with  Atomic  Energy  CAHiinu^shU'..    Diy.   ,if 
Biology  and  Medicine. 
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Ha-.tui  J  AtornK   PiMLkia.--  (>i erat iixi ,    Richland,   W.i.-,!! 

s-[i;)ihs  FN  RFi.iAHii  riT,  1.    nil-;  afgebra  oi- 

Ftr^-S"TA[F    SAFF.  lY    DF\'ICF.    tn    A      D.    '.Viggins. 
K^fX     'jiiJ.'OiiLra^H  .\  1(4.'^    1)    li5().    Aagb2,    46p. 
N  \SA   N^2-  l^-  ■16. 
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John.--  Ml  pikins  U. ,   Ba  ItK-xTf,   MJ. 
SKIPPINC   C(iN'rA!\['H    n-.STINC    PH(X;RAM,   cA.    bv 
Jarnefc  .M.   .Mi  r^^ar.  Jr. ,   .AinoFlH.    U>cpl.  anJ    >thi.T  s. 
Rept.  erf  conference  held  at  lotn.-,  Hopkin.-^  rr,iv<.'rsitv 
\U\   2-3,    1962.    Rept.     Miro^itra.t  \'](  V)    ])    W". 
A  .g  ^2,    153p. 
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Sandia  Corp  ,  .Albuquerqui  ,  N     M   \. 

OPERATINC,    \i\Nr.\I     ii'R     DiF    ^.\Ni)lA    CI  FAN 
BENCH,    by  R     C     MaishandW.   J     WtiittuiJ      [Rep. 
on  Contract  AT( 29- 1)789).    Nov  62,   9p. 

KY-423      $0.50 

Uninr  Carbide  Nuclear  Co. ,  Paducah.  Kv. 
CONTINLiaiS   LEAK   WATER   ^NMliR,   !. 
K.   K.  Mitchell  and  R.   C.   Bakci      Rept     -KiCo.itraet 
W7405-eng-26.    .iU  Nov  62.   Up 
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Quarter  ma  8ter  Food  and  Container  Ii..-^t.   f   r  ttio 

Armed  Fori<s,  Chicae",  II!. 
DAM-VGE  SU.M  ;.ri  liili  1  Ui  .     FF.\^H   I:   STUD^    OF    C.\N 
DA.MAGE,  by  Nov  5h,   3hp.    i   ft.    :   ■^..:-iu.il  lept. 
no.    WUQMFCI  Rept.   no.    J^    S-     \,]   2(N»tSi. 
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ers.   Impact  shuck ,   Shoek  (.Me.  :..iiu    -i ,    ^tiri^s,    lest.-, 
Deformation,   ,  tiiuge  contr>  1,   Met  wK.ieal  projx'tties. 

Various  types  of  testrf  were  conducted  to  i^leter  :nine  tin.- 
effect  of  forces  applied  ih;;,:  the  different  i\l^  of  tin 
cans.    Where  possible,   >tatie  a-   !    '\,a;nu   Kiijvict  loaJ 
ings  were  comparea.     lest  faii  !;•,•.■-  v   'nsi-reJ  of  tiK 
Tinius  Osen  Compression  1  e.-^tei ,    \ene  Dt  "p  Fester, 
Link  Spring  Tester  (converter!),    'X'i.i;:iu   I>Mitiiig  ng 
(constructed),  and  l>rnp  rig  (>."OM.-f'  .ete,!").  Instrumen- 
tation to  record  dynamic  test    lat  i     >    .si-,t     !  nf  a  strain 
gage  bndge-tvpe  acceleronieiej   ;  -eding  into  a  high   gain 
oscilloscope.    Through  simp'.    ..i  lei  latum  -irne  of  the 
data  were  converted  from  acceleration  time  to  foice- 
time  r-lat;ons'-.ip8.    (.\.irh<ir-\ 

MACHINERY,  FABRICATION,  AND 
ACCESSORY   EQUIPMENT 
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DESCRIPTORS:  Gas  generator  engines,   Internal  com- 
bustion engines,    *Gas  turbines,   Materials,    *Heat 

I  esistant  alloys.   .A11(as. 

.\:i  e^' iluatioii  ot  eomniercial  applicitions. 
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let  PriipulMon  Fab.,    Calit.  In-,t.  of  Icvh.,  Pasadena. 
tiuNUXlENFI  I  Y   OF    DllS^X'YA NATE- LINKED  ELAS- 
iUMFKS    b\  A.    I.    llavlik.     Rept.  on  Contract  NAS7- ICX). 
15  Sep  t-2,    .1^p.    ID  Iel^.       lechnical  rept.  no.  32-334. 
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Lav.ien^t.    KaLliat  ion,  Fa:'.,    I  .  ol  (.California, 

Liverinoi  e. 
BIBI  lOCRAl'HY    t)!-    .MMERIAFS   PFA  FING   P<\    FlIFR- 
.\F\1     l)FCC)Min)Sl  1  ION    OF    CASES   OR    VAP(~)RS.    by 
Charles!'.   CoLiiihU'n.     .'^ept.    on  Conn  a^  i  W-~40=>-eng-4S. 
2S  June  b2,    ''p.    \  \'^  \  Nf.  J- ,  "  4'-. 


MATHEMATICS 
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Automatic  Con;  1    1  Cin't  :,    PuiJik   U.  ,    Lafavettt,    Ind. 
NONLINEAR    TllFuK\     AND    KFPFICA  HON,    b\ 
Kufus  OluL  nuiji  gcr.     Kt.p!.   onciani  NsC-2h    "^si.     lip. 
7  refs. 
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Cornel!  !  '    ,    Irh, ■..■.!,   N     Y 
ON  A   C(  iNji  C;  !  -Ki:    1  '1      Fi-.lCHMl   1  I  hK,   b\ 
W     II.  J.    i-'uch.-      R-.  ,r      1,^'     4  ^    in  Contraet 
AF   18(60U)6»5.    Fei.oD,    15^,    5rtt>.    e)SK     IN    55-41^ 
AD- 87  .396. 
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•Series,  Integration,   I    vuithms. 

Ir  is  proved  that  for  an  entirt   f  i-utiM,    ii    -i  let 

■summation  is  ovei   tin.   .ktun.iKu>  ui  ail    i  1  cc 
(Author) 
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Ria^,    IiK  .  ,    R>ilt  mil  n  l  ,    NKl. 
^X10MAI1C    niliOHN'    ()1     CON  DUM.    S^■S'1  E.M.S,    b\ 
Emilio  O.    Roxni.     Rept.   on  ("oiuraets  NASr- Kl.-i  anJ 
.\F  49(63s)    ,s2.     A,.c  <^2,    ^^i  .     liet--.     leehnieal 
lepi.   no.   b2    Ih. 
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Ki  is,    Fh  .  ,    (tiliinioi  e,    Md. 
Ml!  i-.RF.N  DAL    1N!:(^H  A!  IHFS  AND   EXTENSION  OF 
I->AP! 'Ncn'S   .MEIIKM^    bv  V.    l^kshmikantham. 
Kept.   ..-.Contracts   NA.Si-lDi,    AF  4V(b.-i,s)3^2,    and 
:M   <h-(U4-oRI> -1514  RD.     1^62,    U>\\    ^  refs. 
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Rias,   Inc.,   Baltimore,  Md. 
LYAPUNOV  FUNCTIONS  FOR  THE  PROBLEM  OF 
LUR'E  IN  AUTOMATIC  CONTROL,  byR.  E.  Kalman. 
Rept.  on  Contracts  NASr-103,  AF  49(638)382,  and 
AF  33(657)8559.    1962,  9p.    10  refs. 
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Rias,   Inc.,   Baltimore,   Md. 
NOTE  ON  A  PRC«LEM  IN  OPTIMAL  NONLINEAR 
CONTT^OL,   by  W.   M.   Wonham.    Rept.  on 
Contract  NASr-103.    1962,  9p.    4  refs. 
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Rl.AS,   Inc.,   Baltimore,   Md. 
STABILITY   AND  CONTROL,    by  J.   P.   LaSalle.    Rept. 
on  Contracts  AF  49(638)382  and  DA  36-034- ORD-3514, 
Dec  61,    23p.    30  refs.    Technical  rept.  61-17; 
AFOSR-19:i6. 

DESCRIPTORS:  *Control  systems,   'Stabilization  sys- 
tems,  Stability,  Theory,   Functions,   *Linear  systems, 
Nonlinear  systems,   Feedback,   Differential  equations. 
Bibliography. 

Liapunov's  theorems  are  discussed  and  the  nature  of 
the  stabilities  assured  by  the  theorems.    Some  simple 
illustrations  are  given  of  the  application  of  theLiapunov 
method  and  some  linear  and  nonlinear  control  problems 
are  considered. 

Computing  Devices 

A\L-6319(Rev.)    $1.25 

Argonne  National  Lab.,  Ill 
ENGINEERING  APPLICATIONS  OF  ANALOG  COM- 
PLTERS,    by  Lawrence  T.   Bryant,  Marion  J.  Janicke  and 
others.   Rept.  on  Contract  W31  -  109-eng-38.    Oct  62, 
Sip.    10  refs.   NASA   N63-10613. 

PB    157  804-27       $3.60 

Digital  Systems  Lab   ,  Princeton  U.  ,  N.  J. 
DERIVATION  OF   OPTIMLTvl  TESTS  SEQLIENCES  FOR 
SEQUENTTIAL  MACHINES,  by  J.  F.   Poage  and 
E     J    McCluskey,  jr.    June  62,   39p.   14  refs.    Tephnical 
rept.  no.   27. 

DESCRIPTORS;   'Digital  systems,  Computer  logic, 
'Switching  circuits,  'Sequence  switches,  Tests, 
Models  (Simulations),  Tables. 

A  technique  is  presented  for  deriving  the  shortest 
sequence  of  input  symbols  which  must  be  applied  to  a 
sequential  machine  to  guarantee  that  no  fault  frcwn  a 
set[>p^\  exists  within  the  machine.    Flow  tables  are 
used  to  describe  the  machine  for  which  a  test  is  desired 
as  well  as  all  defective  machines  into  which  it  is  trans- 
formed by  the  faults  of  {^p\-   The  set  of  flow  tables  is 
combined  into  a  single  composite  table  from  which  the 
optimum  test  sequence  is  found.    Use  erf  a  composite 
table  has  the  advantage  that  all  possible  sequences  of 
input  symbols  need  apt  be  investigated.    A  large  class 
of  sequences  which  cannot  possibly  lead  to  an  optimum 
test  is  easily  recognized  and  discarded.    (Author) 
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Digital  Syatemd  Lab.  .    Pri:K<.ti)fi  I  '    ,   N     J 
FLT^DAMENTTAL  Ma)t   AM)  plUSt   M()()h.   ShQl  l\- 
TIAl.  CIRCUITS,   byE.  J.   McCluskcv      Aa^^J,    ilp. 
15  refs     Technical  rcpc.   '.w     2^. 

DESCRIPTORS:    'Switching  circuits,   ('■.r.mts 
•Sequence  switches,    Ftx-dhdck,   npt'ratiin,    'Digiral 
svstemd,   'Computer  li.)gic,    Tri,^t.T  v.ircuirs. 

This  paper  presents  a  unified  rifatnK-nr    't  rhf  two 
majtjr  modes  c4  sequential  circuit    >pfriti.iii.    Formal 
definitions  are  given  for  sequential  circuit  -)ivr  irior 
with  level  inputs  (Huffman  or  relay  tyix)  and  *ith  ,'..i^e 
inputs  (Moore  err  Mealv  circaits,   finite   ijtoni  ira).    The 
pniperties  of  these  two  ni.nle-.    >t    >peran  )r.   ir-.    '.is- 
cussed  and  compared,    (.\arhor) 
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Digital  Systems  lab   ,   Printer. hi  r       \     [ 
RFIXCTION   OF    FFHDBACK    LOOPS    IN    SF- ':>rK.STlAL 
CIRCITLS    AND  CARRY    LLaDS    [N    IH-.KAII\r     MI 
WORKS.    byE     J     McCluskey      AjghJ,    >4p     litvls. 
rechnical  rept .   no     28 

DE.SC:RIPT0RS:    'Digita:   v., ten.-,,    L  -tuputet    .  ^;K  , 
•Sv*itching  Circuits,   •S<.-fjuence  -,«,ir^hes,   lk-.i»:ji. 
Feedback,    •Algorithm.',,   T.iMes 

Techniques  are  presented  for  riiakir;^  jse  of  "previous" 
inputs  and  output^   :     designirv  ■'ei:,  .ential  circuits  and 
iterative  networks      Ihe-irem-,    ire  ,^r  'Ved  regarding  the 
maximum  reduction  in  feedixick  ..«ip.s    ij   carr-.   leads 
■Ahich  can  be  obtained  b\  the  u.-^e  of  -.^^h  re^hmques     An 
.ilgorithm  for  testing  whether    i  .iiven  -,r.i'e  table 
..orresponds  to  a  definite  event  result-  as  a  by-product 
of  the  more  general  tech.-uques  -resented  here     (Author) 


PR    157  -ilM    i(J       S^   W 

Digital  Sy. sterns  Lah.,   Pnr.^eror,  :      ,   .NI.  J. 
A    REGISTER   TRANSFLK    L.\\Cr.\GH  TO  DE.SCRIBE 
DIGITAL  SYSTEMS,   bv  ^lerhcrt  Schorr .    Sep  62.   57p. 

lU  refs.    Technical  rept     no      ^o. 

DESCRIPTORS:   •Digital  .v stems,  Data  processmg 
s\  stems,   •Programmin,4  ian^ -i^es.  Arithmetic 
operations.  Operation,   ('  'r::puter  Ivi-'     Pr  v:r  imming 
(Cfimputer s).    [>igltal  computer - 

A  language  is  presented  t.har  ..in  :h-  .js^xI  to  describe  the 
processing  of  informatnm  m    i    luuil  -vstem     This 
processing  involves  the  eKe^jtin;    if  -,ome  basic  opera- 
tions upon  the  information   i-.  :t  i-,  'ran^ferred  from 
register  to  register,     rhii-,,   the  language  Je-v  ribes 
registers,   parts  of  register-,    md  intrV.  Ice-  symbols 


to  represent  the  basic  oper.iti  m- 


.1-  -iddition. 


>ub- 


tracri.Ti,   shiftiniZ,   indiri.ct  ,id>.!re-.-in,:.   etc    ,   used  in 
digital  systems.    The  lang'a^ig-.'  J.e-.  ei  .i.iL-,1  i  -  suitable  for 
designing  and  analyzing  .i  Jigit.ii  -.-.tern  sin^e  the 
language  is  comfiact  and  can  ix    .-ed  to  describe  the 
step  by  step  execution  of  an  instr.icti  "n     {.\.:t;-.  >:  ) 


PR    1  S:*  S(M- W        S4    N) 

[>i.;iM:  S; -teni-  1    i;'.  ,  Pi  m.ceton  I '    .   \     ). 

Sl-.:>[LNllAi     ClKtTil  S>  NTHLSIS    1  Si.\(^    IIA/.ARIXS 

A.ND   DK1A\S.    ;.   1-      H  i:u  helhei  ,;ei       i.ne^J,    S7 
15  rets.     le^h.nu.i.  rept       ;.i     1^. 


■V 


DESCRIFIORS:    'Digital  s\  stems,  Computer  logic, 
*Sef|uence  switches,    •Switching  circuits ,    Synthesis, 
Fee>;:vKk,  Trigger  circuits,  Couir.in^  :;;eth.,«.:-,  .\lemoi\ 
device-.   M»le!-  (Simulations),  Tables. 

This  jviivi    !e-ci  it>e-   i  :kav  method  of  reali/i  ii^;  secjut..-.- 
tial  circuits  characterized  by  level  input  signal-  .ind 
level  output  signals.    Ihi.-  method  leads  to  circuits  con- 
taming  delays  on  the  injxits  as  well  as  in  the  teedlvick 
loops.    The  mput  delays  are  combined  vMth  statu  hi/- 
ards  to  produce  puJses  which  are  u-sed  in  changing  tlie 
internal  state  of  the  circuit.    A  new  model  is  projmsed 
for  this  type  of  circuit,  and  a  new  flow  table  called  .i 
compressed  flow  table  is  used  to  describe  it.    A  coin 
pressed  flow  table  has  the  same  form  as  a  pi  initiyi. 
flow  table  thus  enabling  the  state  minimizatiiHi  pioblem 
to  be  solved  using  primitive  flow  table.s     (Autlhu  ) 

ORNL  iilM      SI    25 

Oak  Ridge  National  Lab   ,  Tenn. 
COMPtTFK    PRfM^.R  V.MS   ("SING   /CAAl     !  i.\  KNM  )MC- 
FOR    MAC  \!   IK-    FK'in.KIIHS  (JF   CL'RHL\'l    sN  s 
:h\'s    '.V|l!i    sPLCIAL    RLh!  H1:NCE   TO  TUP    II^M 


^IMj, 


uarrett 
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on  Contr  ict   A  ~4i)5- 


eng-26.    (I960j  44p.  8  refs.    NASANbiLK-' 


MECHANICS 


NAsA   N63-lls5h       $3.60 

Aerojet-General  Corp. ,   Azusa,   Clalif. 
STUDY  ON  BELL-MODE  VIBRATIONS  OF  (  OM(  A! 
NOZZLES,    by  D.   Platus.    Quarterly  cixitraA  st  uus 
rept.  no.  2,    16  Aug-I5  Nov  62,  on  CXmtract  Wsi    11  i. 
Nov  ^2,    3gp.     4  refs.    Rept.   no.  066O-U1-2. 

NASA  N6i- 10990      $  i.  60 

Catholic  U.  of  .America,   Washington,   D.  C. 
FREE  TRANSVERSE   VIBRAPIONS   IN    A\    IM  I- 
NITELY-LONG,   LAYERED  EL,ASTIC  CVLINDI  K,    in 
J.  H.  Baltrukonis,  Michael  Chi,  and  W.  G.  Gott   iiIk  :  c 
Technical  rept.  no.  3,  on  Grant  NsG  125-61,  supjM. 
1-62.    Aug  62.    V\p.   8  refs. 


AD-264  123      $5.60 

Florida  U.  Engineering  and  Industrial  Exper  riunt 

Station,  Gainesville 
EXPERIMENTAL  DETERMINATION  OF   A   sj  MISII 
CAL   REPRESENTATION  OF  THE   NOISE   Fli  ID  Ol- 
A   SUBSONIC  AIR  JET,  by  Marc  R.  P.  Trubert,   llaroid 
G.   Kizner,  and  William  A.  Nash     Technical  note  no.  3 
on  Contract  AF  49(638)328,    Aug  61,  59p.    16  refs. 
AFOSR-991 


:5  -  1  4 


DESCRIPTORS:   ♦Jets,   Noise,   Measurement,  Statistical 
inaly-is,   'Nozzles,   'Substxiic  flow,   Pressure, 
[")ifterential  equations,   Partial  differential  equations, 
St.it i-tical  functions.    Test  methcxls,   Correlation 
:ect,niques. 

.*,  space-time  investigation  of  the  noise  field  created  by 
..  -..I'-onic  an   jet  has  been  carried  out  experimentally 
with  a  iinKiel  nozzle  1    4  inches  in  diameter.    The 
'.indoni  -  noi-c-  pressure  of  the  jet  has  been  measured  at 
:■  e  -i:r  I.iCi.  of  a  rigid  plate  placed  outside  the  jet 
:-. >uiuiai  V      Tht.'  cross  correlation  i>f  the  random  noise 
'.!>  Ix-en  chosen  to  represent  the  statistical  properties 

>;  the  noisL'  field.  .A  set  of  cross-correlation  curves 
■.. -  been  obtained  experimentally.  This  investigation 
.rt-ents  statistical  representations  of  pressures  in  an 

i>-tiucted  field,    'Aheieas  prevu^us  studies  have 
p<.Tt. lined  only  to  frei.-  tields      (Author) 
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r   Ivtechnic  lust,   of  Rrcxiklyn,   N.   Y. 
.UMl'INC  ()|-    FLHXURAL   VIBRATIONS  OF   SANDWICH 
PLAri-;s,  by  ^■l-Yllan  Yu,  Technical  note  no,    10  on 
(.:onttaa  Al-   4^(b^s)4  5-i.    .May  M,   4^p.    s  refs. 
AF()S'<    s3s. 

I 
:h-..sCKUTOKS     •mmping,    •Vibration,    'Sandwich 
pi:icls,   ^tructiiivs,  Thickness,   SiK'ar  stresses, 
^r:^^-.-e.-,    IVformat ion,    IX'nsity,    Ela.sticity,   Theory, 
M  it'Kinatical  analysis,    h.,quations.   Boundary  layer. 

For  the  analvM^  of  the  effect  of  structural  damping  on 
tf>e  flexural  vibrations  of  infinite  and  simply  supponed 
rectangular  sandwich  plates,   the  general  two -dimensiona 
equations  of  a  sandwicti -plate  theory  are  first  presented. 
■\-  111  the  one -dimensional  case,     the  theory  takes  into 
3Ci.ount  the  thickness   shear  deformation  and  imposes  no 
limitations  unoii  the  ratios  be'tween  the  densities,  elas- 
tic moduli,  and  thicknesses  of  the  core  and  face  layers 
;>f  thi   sandwich.    The  anre^trICted  nature  of  the  theory 
•nake>  a  ttK)rough  analysis  of  damping  possible,  and  the 
result.-  obtained  are  in  fact  applicable  to  any  symmetri- 
calK  constructed  three  -  la \'er^'d  composite  plate.    The 
concept    'f  "f^imping  Parameter"  is  introduced.    (.Author" 


PB  162  785      S^W 

Polvtethnu    Inst.    otHriKiklyn,    .\.    >'. 
^KI-SS   DISIKIRITION    IN    A   CIRCLl  AR  CYLINDRI- 
.  Al     SHHl  I     INDKK    llYDRC^SlAnC    PRESSURE 
SLTPcKIld)   \\\   l-.i^HAl  lY    SPACI-:D  CIRCH'LAR    RING 
FRAMIS.    CXKl     1:    niiamY,    In   \'.    I  .    Salerno  and 
J<.)hn  C.    Pulo-.     Repi.    on  c:onii  act  Nboni -2b3;)  i.    Junt  =>1 
54p.     i  rel.-.     PIRAI    tep'.    no.    ri  -  A,   A  Fl- 1  2=^  M4. 


DESCiilPltiRS:  '(MinJiKal  IxkIics, 
'Stresses,  lU.ii  o-tatic  pi  t.ssui  e,  Pi 
liistribution,    D.ikxiion,    HlastKit\,     Theory. 


•Structural  shell; 
essuie.    Load 


The  formulae  of   >on  Sanklen  and  Cunthei   lor  the  sires-t  - 
caused  b\   hydro.-i.uu   piL--u;^   in  a  ciiLular  cylindrK.il 
shell  suppoitLC  In   unito;iiil\   -pav  llI  ciiculai'  tings  ot 
constani  ^loss  -ection  ha\t  Iveii  iei.leiived  to  include 
propi- 1  Is  tile  etteci  ol  'Ik  axial  load  and  the  txiundaiy 
condKioii  ot   Vitei  txi.      [Ik   main  results  ot  the  investiga- 
Uon  are  rLlatioiis  which  i(.'pla>.e  the  piLVious  formulae. 
(Author) 


Aerodynamics  and  Pneumatics 


PB   158  424    $5.60 

Princeton  U. ,  N.  J. 
A  GRAPHITE   RESISTANCE  HEATER  FOR  A  HYPER- 
SONIC WIND  TUNNEL  USING  NITROGEN,  by 
R.  P.  Shreeve,  W.  T.  Lord  and  others.   Rept.  on 
Contract  AF  49(638)709.    June  61,  54p.  25  refs.   Rept. 
,560;  AFOSR-1028. 

DESCRIPTORS:    *Hypersonic  wind  tunnels.  Wind  tunnels, 
•Heaters,  Graphite,  Coatings,  Heating  elements. 
Nitrogen,  Thermodynamics. 

A  thin  impermeable  coating  of  pyrolytic  graphite  over 
the  outside  of  the  heater  element  has  prevented  the 
formation  of  holes  in  the  outer  wall,  which  occurred 
earlier  using  uncoated  elements.    Such  coated  elements 
have  regularly  been  used  to  provide  steady  gas  temper- 
atures up  to  500(y-*R.    at  1000  p>sia  pressure.    An  analysis 
of  the  heater  performance  using  an  energy  balance  has 
yielded  an  empirical  formula,  in  non-dimensional  form, 
which  describes  the  performance  of  the  heater  system 
over  its  present  range  of  use.    The  present  unit  has 
application  also  in  the  heating  of  other  gases. 


PB  1S8  423    $9. 10 

Princeton  U.,   N.   J.  a        ^ 

A  STUDY  or  THE  EQUATION  A  xxx"/' x  A  xx/YY=  O 
WHICH  DESCRIBES  THE  STRUCTURE  OF  WEAK  NON- 
H L 'CON lOT  SHOCK  WAVES,   by  Martin  Sichel.    Rept. 
on  Contract  AF  49(638)465.    Mar  61,    106p.    19  refs. 
Rept.    .541;  AFOSR-1166. 

DESCRIPTORS:  'Shock  waves,  Propagation,  Aero- 
dynamics, Transonic  flow.    Viscosity,   Boundary  layer. 
Perturbation  theory,   ♦Partial  differential  equations. 
Integration,   Integral  equations.  Potential  theory. 

Fhis  equation,  which  arose  in  the  study  of  the  leading 
edge  of  the  boundary  layer  induced  by  a  shock  wave 
moving  past  a  flat  plate,  provides  a  mathematical  de- 
scription of  the  two  dimensional  structure  of  weak  non- 
Hugoniot  shock  waves.    In  such  shock  waves  variations 
tangential  to  the  shock  wave  are  important  so  that  the 
structure  is  no  longer  one  dimensional.    The  Viscous- 
Iransonic  equation  is  used  to  develop  an  equation  for 
the  perturbation  to  the  structure  of  a  weak  normal  shock 
v\aye  due  to  a  small  disturbance  within  the  shock  wave. 
Uniqueness  proofs  for  a  finite  domain  are  developed  for 
Ixuh  the  Viscous-Transonic  and  Perturbation  equations, 
(Author) 

Hydrodynamics,  Hydraulics,  and  Hydrostatics 
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Heat  Transfer  and  Fluid  M.-chanics  Lab.,   U.   of 

Michigan,   Ann  Arbor. 
OBSERVATIONS  OF   CAVIFATION   SCALE  AND 
THERMODYNAMIC   EFFECTS   IN  STATIONARY   AND 
ROTATING  COMPONENTS  WITH  WATER   AND  MER- 
CL'RY,   by  F.  G.  Hammit%   R.   D.    Ivany,  and  others. 
Technical  rept.   no.  6,  on    '-rant  NsG-39-60.    Sept.  62, 
54p.    22  refs.    Rept.   no.   0    4  24-6-T. 
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NASA   N6J-10998       SlbO 

Hvdronautics,    Inc.  .    Laurel.   M  !. 
CAVITATION   DAMAGE    IN    L.igilD   Mt-riALS.    bs 
Phillip  Eisenberg.    Pro^^rcsr,  :c\.n.    2  Au^-JiK'  ^2,   ->r. 
Contract  NASr-1  OS.     1-^62,    2\p.    iicl-,.    Pi  .y:  •-■^,s  rcpt. 
no.    2J5-2. 

PR    162  734       S2.60 

Hvdronautics,   Inc     [laurel]  MJ 
OPTIML'M    WI.NC-STRIT   SYSTEMS   f-uK    tlir.f!   SPl.i-;) 
OPERATION   NEAR    A    FREE    SIRFAC:E.    hv  C    E    Cher. 
Rept.  on  Contrac-T  NC)bs-7K^9fo     24  Ji:ne  ^(),    25; 
6  refs     Technical  rept.  (M)l  -  1     Ai)   248  SX.)2. 

DESCRIPTORS:    •Hydrotoil.s,    'Hvdrodvnamu  >,    l..jaJ 
Jistrlbution.    Lift,   Stability,   Drag,   Dft-)rrnati.>n, 
Moments,   Stresses,   IX-sign. 

The  n-unimum  induced  drag  >)t  strut  naptxirtL-o  thi  ce 
dimensional  hydrofoil  avstenis  operating  at  high  Hi   lUvlr 
number  and  arbitrary  depth  beneath  a  tree  -jurla^c  i -. 
calculated  and  the  result.s  are  presented  graphuai.v, 
these  systems  include  a    me  strut  configuratK>n  and  four 
double  strut  configurations.    The  ma.Kinium  tH.-adini; 
moments  on  the  hydrofoils  in  these  -ivstems  ar.  cal- 
culated and  simple  approximate  hirnulae  t.ir  these 
moments  are  given.    C\im;virison  is  tinalK  made  of 
these  systems  on  the  basis    if  t!-'.e  same  ^mg  area,    M: 
coefficient,  and  ma.Kimuni  De;;dmg  stress.    Srren,rt( 
ccxisiderations  outweigh  the  h'. dr^vlvr'.amu  ^onsiJ^r  i 
tions  for  aspect  ratios  greater  than  1  .5.  the  t^-sr  sv  stcrti 
for  such  aspect  ratios  is  tha:  of  an  elliptieall',   i.kidcd 
wing  with  rwo  struts  spaced  such  tha'  the  '-vmg  bending 
moment  is  a  minimum,  ^hen  the  struts  are  pm    'ointev'. 
to  the  wings  and  the  wmgs  are  rectangular,   thi- 
optimum  spacing  results  in  ^mg  ^'verhangs  ,if   i,  ,  r   'Xi- 
mately  25%.    For  low  aspect  rati-  ^ings  (u-ss  th.an  1    S) 
optimum  systems  may  involve  m^re  outbkirJ  place- 
ment, and  side-loading  of  the  s_.pporting  sti  jt     (A_.th  t) 

NASA   N6i-l21Si       %\.hn 

Purdue  U.   School  ot  Mecr^anKai -Engiiicci  ing, 

Lafayette,   Ind. 
DYNAMIC   RESPONSE  Ob    FLl  ID   LINES,    rn   A.    I  . 
DSouza  and  R.   Oldenburger.    Kept.    onCrant 
NsG-28-59.     1962,    40p.     1-  rets. 

METALLURGY 
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Argonne  National  Lab.,   Ill, 
ROOM -TEMPERATURE   LMTICH   CUNSIAVIS   i  »f- 
ALPHA   URANIUM -PLLTONIUM   ALLOYS,   b> 
.■\.   F.   Berndt.    Rept.   on  Contract  'A  U- luv-eng  M^. 
Oct  62,   25p.    18  refs. 

NASA  N6M0289       $1.60 

Denver  Research  Inst.  ,   Colo. 
RESEARCH  ON  THE   EFFECT  OF   SELECrED   KAKL 
EARTH   SCAVENGERS  ON    IHE   PROPERTIED  01 
TUNGSTEN   AND  MOLYBDENUM,    hv  C.   Samuel  Miller 
and  [Xjnald  T.    Klodt.     i^uartcrl.     regress  rep(.    no.    \ 
1   Aug- "51  Ocf  62,    on  r; rant  NsG  '  1-60,    suppl.    i  ^  >. 
Nov  62.    l"p.     DRl  no.    2tr^H. 
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Gener.il    iLlepiuTiL-  and  l-;ifcrronics  l.ihs.,    [iic    , 

BavsKK,    N     > 
[■■'   NDAMEV:   \1^   UE    DllhUSn  i\.\I     KCNDINC. 
PARI    ^'II,    !".    L.    S.   Castlemaii,    H     A      1- 1 1  >vK ,    and 
I       Seiiile      Annu.il  :To*irt.ss  rcjx     -v  >     "^ ,    1    ji.lv  61- 
^/  I  .ne  ^2,  on  C^  .iitr  icT  A  r(  <ii-  I  )JinJ       ^i  Jun>-  62,    25p, 
1  K    ^2    4S1    :      IS  rets      f  IK    ^2-4='l    2) 
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M.mlor  J  .\toi;iu  Pr  .viuct  s  I  i;xi  a;  ;.Hi .    K.vt.i.md,    Wash. 
ELEC'IKICAI     FKOFEK  HEn  ()!■    Pl.I'lDMlM   OXIDES, 
t^',   C     h     Nk.Neiii)      Kept.   v.)n  Ci.Hitra^t  A  I  (45- 1  )Ui50. 
Sep  ^2,    !  =<p     s  refs. 
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Rolia  Nk'MlUrk;'.   Kesearch  Center,   Bureau  ot  Mines, 

Mo. 
i.  Sf.   ul-    Di^M.ETED  UKAMi  .M    IN   Bf.AKlNC  .METAU^ 
AND   L()"A    Al  Lu'i    ^1  P.f'U^.     i   inal  nictalL.rgical  rept. 
!    \pr    ^-J-^)  June  62.    Nov  62,    42p.    li    ids. 
NA.->.\    .\b J    10659. 

Ferrous  Metals 
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Committee  on  5>hip  Sttu.  r>.i.,   N'lM  'nal  Research 

Council,   Washin^rt-'r. ,   1'     ^ 
MiL    r:!i-t:n     ul-    Ml-IAI  1  I   KC.U  .\  L    VAKIABl.i:S   IN 
^MIPFIA]i^    SlhhU^iiN     !  lih     IK.XNSIIION     PENU 

PL.K.x  ruKi.s  IN   riii    :  )Kup-\vhu;iri   an.)Ch.\kpy 

\'    Nf'Tt'M    IPSlS,    :-,    !■      A      is  >  ..,;ei    a  uw  'A  .  K  .  1  ianscn 
(.'Vi'tell-    M--'rr.oi;i;   \:\^:    )      K /pt       ii;  i.'  Hiira^'ts 
N'>t's   '^11  \   iM.^i  Not's    ,s4  )21       5  .)lv  f'2,    s2p     17  r<.I.- 
Soria;  n.  >     sSC"    14^. 

DP-^i-'KirK  iR^     'SJ.ip  plates,   Ship  sti  jctural  com- 
pxincnts,    'Steel,    .Mt.'t.i  II  urgv  .    *'!  r  insit  ion  t  eni[x-i  ature, 
!  ^  riifX'r  it ..tl  .    I  cr.siL    pi  o,«.i ties,    le.sts.    Sheets, 
'Met  I.   ;  lates. 

I  .^enl.-ni:ie  r.euts   ,\eii.    ,'i  >  ».!ucei.l   i,k:  pi' <t.  ssl\1  in  thc 
lat^iritoiv    i:;  .ii..k-i   '      stui.lv  'he  ettects  .)!  composition 
and  territe  gi  un  -.i.'e  on  drop- .i.cigh[  transition  tem- 
jx'r.itLires  ,     I  '[\c  ex'^x'i  imenta  1  steels  ^.  ivcred  the  folli^w- 
m^  ranges  i;-,  comp< 'sit mti;  o.  in/o    \^'''  carbon, 
I/.  Ui/1.  il"  manganese,    d.oJ/O   4  ^v  silicon,   dn<\ 
nii/U    n6'/^    1. 1 J  s,  .luble  a  iummum      I  h'^   «.  xpei  iinent  i : 
data  were  used  for   i  ;nul;iplc  correlation  anahsis  con 
ducie  i  A  ith  the   ikI  ot    in  ele>  •onrpufer      11k 

s'  ..;.   s.'.oued  that  ^  .irtH>n  raiot  manganese,   silicon, 

a.umm.im  a:i>.:  Iinei    territe  gran,   ^i/es  louer  bcXh  drop- 
weigh.t    1:1.1  I 'h.,ii  pv  ;i  in -it  .on  teiiipei  .itui  fs.    (^uantit.i- 
tiveh  ,    .  iiiitions  1.-.  ..oinp' 'Sit ;  'ii    i:'..J  ji  ui-;  si/l'  havt    1 
more  nMrked  etfe^t  .hi  \  [^  Chai  ,  v  tiansition  temfx'ra- 
tures  than  ihi  th.e  c.r op-'.s eigtit  transitiiXi  tem[X'rature . 
Useful  correlations  were  tound  between  transition  tem- 
jx/iatLU  Ls  m  vlrop-vveight  t<.-stb  .iiid  those  detmed  by 
seven  ditferent  criteria  tor  CharpN   tests      Evidence  w.is 
accumulatcvl  that  onditions  orvlinanlv   used  tor  drop- 
v».ei4*;t  tests  are  more  severe  tor   l-l    4-in.  tliick  plati 
than  tor  5   ?^-t..  1-in    thick  .  late.    (.\^,tl:.ii  ) 
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;'\  Jagdish  S.  Baijal.    Thesis.    Rept.   on  Contract 

\V-7405-eng-4H.    20  Aug  62,   7.3r.    32  refs. 
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('MLMIS■PR^•    !^IVISION   ANNL'AL   PROGRESS   REPOR  P 
Keit     tor  ,H.'ruKi  ending  2(1  June  62  on  Contract  W7405- 
eaj-26.    [1962]  149p.    210  refs 
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(  kik  Ridge  National  Lab.,    Tenn. 

PKoixcrnoN  of  frihum  by  contained  nu- 
clear   EXPLOSIONS  in  SALT:   1.    LABORATORY 
SI 'DIES  OF   ISOTOPIC   EXCHANGE  OF  TRITIUM  IN 
THE   HYDRCXi FIN- WAFER   SYSTEM,   by  W.   D.  Bond. 

Kept,   on  Contract  W^4()5-eTig-26.    [1960]  19p.  12refb. 
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Savannah  River  Lab. ,  Aiken,   S.  C. 
TECHNIQUES  FOR  THE  DETERMINATION  OF 
TRITIUM,  by  M    S.  Feldman.   A  literature  search. 
Rept.  on  Contraa  AT(07-2)1.    June  62,  56p.  8  refs. 
NASA  N63-1I236. 
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Lawrence  Radiation  Lab. ,   U    of  California,  Berkeley. 
EXPERIMENTAL  STUDY   OF  THE   K*  3  AND  lCe3 
DECAY  MODES  OF  THE   K*  MESON;  by  John  L. 
Brown,  JolinA.  Kadyk  and  others.    Rept.  on  Contract 
W-7405-eng-48.    20  Aug  62,  55p.   13  refs. 
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Yale  U.  ,   New  Haven,   Conn. 
EXPERIMENTAL  LIMITS  FOR  THE   ELECTRON- 
PROTON  CHARGE   DIFFERENCE   AND  FOR   THE 
CHARGE  OF  THE  NEUTRON,   by  Jens  C.   Zorn 
(l>x;toral  thesis),  George  E.   Chamberlain,   and 
Vernon  W.   Hughes.     Rept.  on  Grant  NsG- 1 -59.     1961, 
52p.     36  refs. 
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.Argonne  National  Lab.,  111. 
ALTOMATIC  FOIL  ACTIVITY  COUNTING  FACILITY 
AND  DATA-REDLICTION  PROGRAM,   by  K.   E.  Plumlee 
and  M.  T.   Wiggins.   Rept.  on  Contract  W31- 109 -eng-38. 
Oct  62,  43p.    11  refs. 
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Hanford  Atomic  Products  Operation,   Richland,  Wash. 
A   DEVICE   FOR   RECORDING  FUEL  ELEMENT 
DIMENSIONS  ON  PUNCHED  PAPER  TAPE,  by 
G.  E.  Driver     Rept.  on  Contract  AT( 45- 1)1350. 
Dec  62,   34p. 
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Lawrence  Radiation  Lab.,    U.   of  California, 

Liver  more. 
THE  CERENKOV   RESPONSE  OF   LUQTE  AND 
QUARTZ  TO  GAMMA  AND  FAST  NEUTRON  RADIA- 
TION, by  J.  E.  E)oyle  and  W.  C.   Dickinson.    Rept.  on 
Contract  W-7405-eng-48.    5  July  62,  28p.    7  refs. 
NASA  N63-10115. 
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Lawrence  Radiaaon  Lab.,  U.  of  California, 

Livermore. 
He3  GAS  SQNTILLATION  NEUTRON  DETECTOR,  by 
W.  C.   Dickinson  and  A.   Lauzon.    Rept.  on 
Contract  W7405-eng-48,    28  Sep  62,  41p.    20  refs. 


S-  1 


AD-279  927       $1.60 


DP-:'s5     5<).  so 


AD-279  927       $1.60 

Nuclear  Defense  L,db   ,   Arnu  Cheniical  Center,   MJ 
RECENT   DEVELOPMENTS  IN  THE    NELTRCA 
ACTIVATION  THRESHOLD   DETECTOR    SYSTEM     \s 
L'SED  BY   THE   L'.  S.   ARMY    McTi-AR    DEFENsh 
l-ABORATORY,   bv  J(iin  fi     M.Sci.iv    m.;  J><^.;;  VS     K;:i.t. 
Oct  M,    2{)\\   2  rets,    NDI-  f  K    1  =< 

DESCRIPTORS:    •NeLitr-.n   ■,fXvTr\;m,    'Ncutr   r.  flux. 
•Neutron  Jetecttirri,    *(  raniL-rTi.    'M  i^m -^;aiTi , 
•Aluminum,   RaJurKxi  ^ountt. ;  >     i.'ai:;'i  iti  wi,    Foils, 
G<-)id.    Sulfur. 

This  report  describes  an  experimental  invcsti^dticm  cf 
uranium-235,    ma^fnesium,    ind   liummuni   t^    ictivation- 
tvpe  neutrcxi  Jetecturs  and  the  ^ahnr  itu>f;    it  recently 
installed  automatic  ^"ountirv  i.-<ii,iprne;u    .^cJ.  .s  ith  the 
threshold  detectgr  ^vstem 
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Nuclear  Engineering  and  Power 
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COKh    A   CRIIICAI     Sn  ni!;S   for    the    ENRICO 
F-'ER.Ml    ATOMIC    POWHH    -'l    \\  '        \    .TK-li;. 
C.    h.    Branvan.     Kept,    .n  C.n:[i  ^^i    .V  -  >1- .o'v-^i,g-  ,>. 
Ccr  fi2.    i  lUo.    21)  let-,. 
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Ar>^)nne  National  l^b.  ,    111. 
INSTRCMENTED  TE.MPHKA  f -frf-:   CONTROI  LBO 
CAPSCLES   FOR    IKKADIAIjoNs   |\    Ih-    >   t     =-" 
REACTOR,    bv  'A,   N,   Beck  and  R.  J.  Foase^.    :<    -r. 

on  C'ontract  WM-UN   e:;^'    ^^.   (xi  f^2.    2h\    ^   :    !-. 
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.-Vtormcs  International,    rj::.\,d  pi:k,    Calif. 
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L  NCTJiSSIFIED  PRCX'.KAM.S     MmAI     \  P.A.K   .  '^- J. 
Rept.    on  Contract  A  1(1  1     Ij   uL.\    ^.     l.:!  .V.   ' -,    42Hp. 

BMI    15s>3(Del.)       S-   iK- 

Battelle  MerTHTial  Inst .  ,    Co|..r-p,:v.-,,    (  ^ilo 
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Ronald  F     Dickerson      Kept       ci  Cntrict   .V    74uS- 
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..^niii.    b\   K.K.    H'«'«.l  and  1  .    [sakott.     hov^ress  rept. 
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Edgerton,  Germeshausen  and  Gner  .  W.c.  ,  Rosto.i, 
Mass 

TIMING  AND  FIRING,  by  N.   Hagopian  ..k.  |     KiienKi 
Rept.  on  Proj     GNOME,   C-ui  u-  f\T(2^    1 )  1  I  s  ^    [ 
Aug  62,   56p    64  refs 
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General  Atomic  Div  ,  General  Dynamics  Corp., 

San  Diego,   Calif. 
DEVELOPME.NT   OF  CAK.-MiN    (■(    \I1NC,    PKuCl  ss 
FOR  (Th.  L'K:2  IM     P\k;U  liiS,  by  Glen  B    In^cie 
Rept     on  Contract  A  1  (vi4-  i)-    1 4      l(tfVr^l,   s  ^p. 
5  refs. 
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General  Electric  C«.. ,   v  nKinnai,   Uhio. 
REACTOR    IN.STRL'MEN^I  \;  U'\    VNDCONIKul      P:v 
ress  rept.   no.   75,  onContr.i^-    \  ;  (  tO    n   2s  C    •;*iNo\h2, 
40p.    6  refs.  NASA  N63- 1061  4. 
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Hanford  Atomic  Products  Operir:  4.,    Kichlanu,    W.i>t, 
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25  Sep  62.   30p.   2  refs. 
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iiak  Ridee  Caseou.-;  Diff^.sion  Plant,  Tenn.  . 
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2^s   [-AKICH.MPINT   CRIPiiRION,   bv  C.    E.    Newlon, 
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Nov  62.    13p. 
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HIGH-EN1-:k<'A     MCIFAK    KP.\CPICNS   OP'    \1(>!^H■M 
WITH    !\("1!>PVI     PKtnONS    \ND   liFUlAl    IONS,    b\ 
Ralph  C.irr't  K    !'■.  iir.i:.    !  ■>■  voral  tP.^ -i-      Kept,   on 
Contract  V\~4mS-, -i^^-^s      liisepr2,    lii5,-.   S6  refs. 
NASA  N63-10S70. 
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Oak  R-  Pje  N  iiion.il  1  .i-    ,    1  ^nu- 
BIBLIOi.K  \P!!\     UN    NUIP.XK    Klo\CPCR    I  I  P.  I 
REPRCK'l  SSINC.    AND   WAS'PP,    DISPOS.M  .    \'()PrMF    t. 
PR(JC:E.vS  C11L.\1IS"PKV    and   (-.NCINP-PRINC.   In 
T.  F.  Ccxinollv      K .  jx       t.  C  'lur.ict  'A';"405   erc-2^. 
[19^:1  2v5p. 
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Oik  K;.U.    N  if.onal  I  aP.  ,    I  enii 
CI  INCH    KI\T-.K    s'llDV,   ej.    bv  R     J     Morton. 
St.itu-,  !  ept .   no     \,   on  Contr.ict  W7405-eng-26      [1962] 
12h  -      24  ret-. 


.Aine.s  Lab.,   Iowa  State  V.  of  Science  and  Tech. 
POSITRON   ANNIHILATION   IN   SOLIDS,   by  A.   R. 
Mackintosh.     Rept.  on  Contract  W7405-Lng-82.     Oct  62, 
:Up.     20  refs.   NASA  N63-Ur>2. 
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.■\mes  Lab.,   Iowa  State  L.   of  Scienct  and  Tech. 
THERMAL  DIFFUSIMTY  xMEASLiREMENTS  ON   A 
FINITE   DISK,    by  Paul  Dean  Mayccxrk  and  C.   C. 
Daniclson.     Rept.  on  Contract  W7405-ei^- ^2.     June  62. 
37p.     14  ret;,.   NASA  N63-10708. 
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.•\rgonne  National  L^b. ,   HI. 
BENDING-^1^GNET  AND  QUADROPOLE  ABERRATIONS 
FOR  PARA.XIAL   RAYS,   bv  M.   L.   Good.   Rept.  on 
Contract  W31 -109-eng-38.  Nov  62,  1  5p.  NASA  N63-1I19S 
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Bell  Telephone  Labs.,    Inc.,    Murray  Hill,    N.   J. 
OFPICAL   .MASER  RESEARCH.    Quarterlyrept.no.    1, 
15  July- 15  Oct  61,   on  Contract  P")A  36-03^-sc-87340. 
15  Oct  M.    19p.   9  rets. 

DESCRIPTORS:  •Lasers,    Light,   Amplifiers,    ♦Optical 
s\-tenis,    Ruby,    Infrared  radiation,   Masers. 

Ke-carch  on  optical  masers  and  on  the  exploration  of 
po^, -ible  optical  maser  devices  are  the  principal  objec- 
i:\es.   Work  on  the  design,   construction,   and  testing  erf 
a  nonreciprocal  Traveling-Wave  Optical  Maser  Ampli- 
fier (TAVOM)  resulted  in  the  successful  operation  of  a 
pulsed  TWOM  test  section  with  a  net  gain  of  12.  2  db. 
1  ests  made  on  the  pulsed  TWOM  test  section  has  prover 
that  a  high  gain  (30-60  db)  optical  amplifier  is  feasible. 
The  basic  considerations  relating  to  this  device  are  the 
-~ame  as  those  of  its  corresponding  microwave.   In  prac- 
tice,  however,    it  appears  desirable  to  amplify  a  large 
number  of  spatial  modes  so  that  a  slow  wave  structure 
appears  unnecessar\'.   (Autlior) 
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Diamond  Ordnance   Fuzl  P,abs. ,    Washingt(_)n,    I).   C. 

sp:kii:s  expansions  oi-  bessel  function  com- 
binapions  occl'rrinc  in  coa.\ial-tr ansmission- 

LIN1-:   THEORY,   by  William  E.    Ryan.     8  Nov  .56,   53p. 
10  rets.     DOFL  rept.   TR-404;  AD- 21'"  133. 

DPsCKIFPORS:  Coaxial  cables,   Transmi-sion  lines, 
•l:lectromagnctic  waves,   *Propagai  ion.    Theory,   Applied 
mathematics,    *Bessel  functions,    SerR.-,    *Taylor's 
sc  riL  s,    Fk'Ctromagnetism. 

(^nnbinaiions  of  Bossel  functions  that  occur  in  the  theory 
of  L  kctromagnetic-^avL  propagation  in  cylindrically 
symmetric  regions  are  expanded  in  power  series  of  ont 
of  the  arguments.     Equations  are  derived  for  the  first 
four  terms  of  each  power  series  for  functions  of  zero 


I 


k.  I  , 


,.  c.M  . 


»..^i . .  1 


nrv»r;^rion  of   RpmintrTcin    Ranti  I 'nivar   OTniinri-hflRpH  mm- 


«av«r*=>m  u/hir»h    iq  fhin  rrimrwr^rl  rr»  rh^   mi^an   r^iHina       hiit 


and  first  orders.     In  m.'-r  problems  of  elec  r.invii^Ti.  -ic 
'hforv  chest-  stTifs  cun.r.  rge  rapi  11'.  ^^)  'ha'  ^ic^c    ip 
proximations  of  the  B<-i>'  I-  funcMon  .^uiiihin.i'i,  >r. -    i: 
.iiv'.Ti  bv  rhf  first  tt-ini^  i./f  the  series;  th.;^,    j  •t.i;i-,i-  n- 
.k-ntdl  fancnon  is  :  cpl  i^cd  by  a  polynominal.    (Author) 
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The  beta  dr^-.u     ^  Hb^^  ti  i--  !h-<  n  --riA'.i-d  i;--in^  the  self- 
scinM 'l-it!.  M- ^  pr>  vli,i.-<.-il  111  [fiicv  Nil('I  i)  .rNstals  dt>iH.^l 
with  r.ii  uiiun;      I  he  h».-t.i  sjxxtruni  ^^ai  riH-asurod  >.\oy>n 
to  '^      "^  kf.  .    All  vr.A  j-Kiinr  LT.fr^rv  of  J74  ;!:    ^  kw  and  a 
specific  activity  ^-,iai  t,.  "ho  +  1  4  .  p^  ;ir  ^^rirn  of 
natural  rubidium  v^cn.'  louv:.^  A-^s  ina:;,^  ar.  isotopic 
abundance  of  27  85%  for  K:  ''",    i  '■.  ill-life  of 
5.  5.3 1  0. 10  X  lOlO  years  is  obtaiiKd     (  N  ;i;    i ) 


InstitJte    >f  Ma:hcnutical  Sciences.   .S_-*.  Vork  U., 

S     V  AD-263  312      $1.60 

ST(X;HA.S1IC'   \K)l)ll.=:   F'  R   V'A.NT-BOOY   SYSTEMS: 

11      FIMTt   SySThM.s   W.i   -■;  ■^.  IISTICAL  NUN-  Michigan  State  U.  .  East  I^inning. 

F^JCILIBRII-M,    bv  K  )tvr-  Fi     kraichnaa     Rcpt.   on  TEMPERATURE    DEPENPl  V'    i  (  \'INFS( '1  NCi;   (^F 

'  ■.)ntra.r  AF  4'?<6  38)^4  1      A  ,.^  ^  1 .  Wp.   3  refs.    Research     CaW04  AND  CdW04,   bv  u     K    Ikar  :  ( A  > .  ^  St  .r..   '     ). 

tciX     a.'     Fri-K'     XFC^SR    1  Mn    N.'.SA  .,62- 12565.  W     H     Kelly,   and  M     I  .  Mallorv      iHrpt       nC.ntia.t 

AF  49(6.38)10].    [N^l!l^;      ^Mtt-.    Af-OSK    h:u 
"iFSCRinORS     •    ^intum  mechanics,  •Quantum 

-' iri-,tu-^,   'N-b.  '       I  )blem,  Fermions,  Bosons,  DKn^  Kiri.  K-     'Alpha  particles,   •>    t  k  i   mi  ...inpoun.:>, 

'  ,T-Jvv.  s  t\jn>-Ti  '(1  ♦Cadmium  comtK>unds,  Tung-it  iit.-- ,    I  t-ipei  u.ii,', 

Luminescence 


NA.SA   .\63- 11  32^       51.  N) 

l.fssflls  and  A^vxiares,   Inc.,  Boston,   Mass. 
ACOCSnC   FMl.^.SU  N      NDEB   CYCLIC  STRESS. 
Rept.   :.o.    \    ir.  I.  .r.cract  NASr-97.    1  Dec  62.    I3p. 

2   :  A  ^  . 


\r>-2^3  J5S 


bu 


V!..riigan  St  itt   '         r    ist  !,ansing 
PkC-fhRIlh-.   ol     1  u^v    LYING  NUCl-EAR  ENERGY 
IJi, ^1.1^5.   Dvii     t<     tkirdandW.  H.  Kelly.    Final  rept 
on  C. infract  AF  4^b  i«)l(J     (I'^MlN-     1  4  refs. 
AFOSR-Hh' 

DtSClRlPTORS:   'Nu^  Uar  energy  levels.  Radioactive 

.Itxay,    •Radu'd^tr.c  i-..<opes.   Magnetic  fielda,  Nuclei, 
Iron,   Spinel,  CTvstal^,    Temperature.   Luminescence. 
I.  !a  Iciuin  conifX)i. nd.-^.   cadinium  Compounds,   Tungstates. 

Kesults  ejbtained  in  cx;x,-r imental  studies  of  certain  prop- 
•■r'u--^  ot  low-lving  nu<  it.'.ar  energy  levels  are  sum- 
marized.   Work  on  trie   lecav  schemes  of  several  of  the 
ii:->tJilv  rail  onctivf  i -.>  *   (les  is  briefly  described.    Ex- 
.<.T::;ient -.  'O  -.tudv  nia^aetic  fields  at  iron  nuclei  in 
-.,  inel  cvp»-  cr'.  stais   iivl  to  study  temperature  dependent 
li;mines^en^e  :n  I'.iWt  4  and  C.dW04  crystals  are 
-.ummari/c  :.    ?  .t  luatums  are  listed  and  reprints, 
A  here   i.i;labi.,    reattached     (Author) 
(Phvsus     20  Apr  63) 
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\L.,Mga:i  State  U. ,  East  Lansing. 

^Fl  F   StlVIlI  L-\ TION     STUDY   OF  THE   BETA 
i)h(:AY    OF    Kti^",   byG.  B    Beard  (Wayne  State  U. )  and 
W     H     Kellv      R.',x     on  Contract  AF  49(638)10     [1961] 

I^p.    24  ref-,.    AF(i^R-Hb^ 

:)LSURirr()RS     •KL.biJiam,  Isotopes.  •Radioaaive 
Jecav,    'Beta  Je^av,   SpecT  1  ,  vr  1 .  r.ic  analvsi-,,   R^'ta  ray 

ipectrum ,    I  .am  mescence 


The  relative  efficiencies  and  decay  times  of   tijilia  p.nii- 
cie  induced  scintillations  of  CaW04  and  CdVS(  '4  Aet.     p,- 
vestigated  as  a  function  of  temperature  in  thr  t  m^L 
10  K  to  375^     Their  behavior  at  internudi  it,    md  hi^h 
temperatures  is  in  agreement  with  that  exixct^l  tt.u: 
the  Mort-Seitz-Krbger  cor.tr^urational  coor^'..;i.Ui   iiuxiil 
Values  of  Eq,  thermal  quenching  enerkT*.  ,   1 'i  1 '    M  an  '. 
0.31  ev  were  found  for  CaW()4  •i■^^  U.i.M  ^     :i  ^p'.^ti.i  i\ 

As  the  temperature  was  decreased  beK^".  '  i'"K     m  1;,- 
crease  in  the  decav  times  and  a  decrease  in  the  relative 
efflciences  were  found     This  behavior  can  be  expl.iii-.ed 
qualitatively  by  assuming  the  existence  of  a  trapping 
level     (Author) 


ORNL-3090      $0.50 

Oak  Ridge  National  Lab  ,  Tenn. 
Pl'l.SE    HEIGHT  CALCUI    \  !  K  NS   FOR   A   PAK\;  III. 
PLATE   IONIZATION  CH.XMiil.H   C.ONTAININ'("   11!      ■ 
TRON  ATTACHING  GASES,  by  H.  B.  Eldridg<       ,<.  .< 
on  Contract  W7405-eng-26.    (1962}  22p.   3  refs. 
NASA  Nh3- 10587 


Electronics 


PS    162  70]    $3.60 

Batielle  M   monallnst.,  Columbus,  Ohi(\ 
THE   RELIABILITY'   OF    ELECTRONIC  COMl  UN;:.Vi  s 
FOR  USE  IN   REMINGTON   RAND  UNIVAC  GROUND- 
B.\SED  COMPTER   SYSTEMS.    VOLU.ME   V;ril\'-f 
II,  FAILED-COMPONENT   A.NALYSIS,  b.  H.    r.. 
Filsinger,  H.  L.  Floyd  and  others.    Fu1.1l  :    ;«. 
30  Apr  56-31  Mar  Sm,  on  Subcontract  to  Coiur.u  i 
AF  04(645)20.    15  Apr  5S.  4<>p.    1  ref.   Document  no. 
62-05-5610. 

DESCRIPTORS:   'Digital  compute r.s,    •*.!..  tinu  cq.ap 
vnent.   Reliability,   "Diodes,  Germanium,   1  ifr  expect 


ancy.  Statistical  test- 
•  Reliability 


Stitjsfiial    lita,   SiriMlation, 


This  volume  will  be  asefal  to  ttose  indivKi.;a!.s  Je.siring 
to  know  the  types  of  failures  that  "Acrc  ciK.i.aUcred  la  the 


operation  of  Remington  Rand  Univac  ground-based  com- 
puter systems  and  in  the  simulated -use  life  tests.    This 
volume  also  discusses  the  pn)bable  causes  for  the  fail- 
ures and,   where  applicable,  their  relation  to  manufactur- 
;nj;  problems.    (AutlKir) 


P8  162  TKl       5 10.  ^0 


•iiiti.  Ih    Memorial  Inst.,   ("olumbus,    Ohio. 
:iil     KF1.1.\R11  1  rv   OF    HLFCTRONIC   COMPONFINTS 
iOK    CSI-.    IN    HI:M1NCWX)N    R.\Nn  UN1V\(-  CROUNl'- 
SAMI'i  COMU'I  i:K*SVS-rHMS.    VOLIMF    VI: 
PHAsl     111,     IliK    DhVFLUPMFNT  OF   COMPONKNT- 
><,-K[-FNl.NC,    ri:CHNl^)UFS,    bv  J.    H.    Drennan,    W.    H. 
^"a.ipin  .tnd  othir.--.     lin.il  M.pt.    30  .^pr  .Sb    U  Mar  SM. 
.)ii  .Subcontract  :o  Uimtract   AF  l.)4<b4,S)2U.    .31  Mar  58, 
14()p.    ^  itK.    IXvuniint  no.   b2-l).^-5Ml. 

:i!  SCRIP rOH.S:   •Lhgital  computers.    Computers,    'Llec- 
:>'ni>.  (C)uipi:utu,    Rehabilitv,    Transistors,    Rtsistors, 
;>i.^;i.  .--.    l.iti.   >_  x^x  V.  tancs,    It-its,    I'em^xraturt,,  Opet  a- 
a  'ii,    *\\L  ii.itMli:  \  . 

!hi--  I'.  [>'!t  d(_sciibt.>  ,1  r-.  >(,  ,irch  program  directed  to 
*di  A  :h(.   .U  \t.  lopiiu  11;  of  '    chaicjuts  tor  detecting  in- 
htaciitU   ^t.ik  1 1  la-^l>'oI  s.    Jiin.ii.-.,    iinj  itsistors  belort. 
they  are  used  in  the  computer  ~v^tt  m.      The  results  of 
■his  reseirch  have  indicat(.'d  th.ii  ->ci  <.  <.  iimg  techni()ues 
based  0:1  ir.i;ial  pdto'  ;.'e!    i;ii  a>^;i  l  r.K  .vs  are-  feasible. 
Trial  applications  of  ihe  techniques  on  .;aM  from  i.x- 
p!o!a.or\  and  simiijat-.  ■!   v.^c  life  testi-  Ui-iicUL  that  it 
■■M  .   Ik    (•Xi-.-i!  I     a  .  ^  la  ,~i!  -.  t  >  '^  :  cctly  as  man\'  a>  80  p»  r 
Ltnt  of  ;.'■.     vi'ii-4X>a;  ■■■•-    l>  --'laed  tor  earlv  taihm   in   j--<.. 
(Author)  (.Set.  ai,-..j  i'B  ib2  TiJi; 
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Lawrence  Radiation  lab.  ,   U.  of  Calitoi  ai.i, 
lavermorc. 


•'LASMA  I)^\\^:ll■s.  bv  s.  a.  /.•AK^.   lupi. 

a  .1.  •  W  '  ill-  -    ;,^-  i-'.     \pr  f^. 
.NA.S.\    .Sb.)- lU.XXJ. 


in  Con- 


>     p.      I  II    I  'JtS 


■>^.s,\    Nb 
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.Michigan  I '.  ,    Ami  Arl>n. 
AN  IN'IlA-KAl.    H(;l  A  nON   CXCl  KKINC-    IN  P1.ASMA 
0S(  II  I.AllO.N.S     In    K.    S.    B.    Org.    Kept.    .  <n 
Grant  Ns(,- 22 -''^■1.     1^'(^2,    ~p.     ■.  :ci^. 


PH   140  ^b^       51  I  .00 


Stanfoi  !  1- 11  ctr  iHiu  -  1  .d^-    .    Sra'..   .rdU..    Caht 
PLKIoniU   MACNl   IK"    1 IFI' I  iUTION    FO'USING   OF 
Stti.i    I     1.1  I- UT RON   HI-;. WIS,   t^x  \-     W.    Drvden.    Tropi 
calirpK.   MH  Contr.ict  DA    3b   0  N-;;c -7  3178      Apr  60, 
I41p.    Ibrct-      M    1..   rept     no.   708,S.E.l.,   Technical 
rc;t     no     -i=vJ-J    AD-241   164. 

■  HSc-Riri  ORS;    *Hlectron  beams,    'Magnetic  fields, 
.KtiectuMi,   M icrowave  equipment .    l-'i.vu.-iing. 

Ihe  experimental  work  reported  here  proved  the 

'.'■■' -it  ilit\   .il  ;xiii«.lu  magni-'tic  detlection  focusing  as 
Titillated  bv  P.  A    SturriK;k  (M     L     Rept.  No    595). 
nai'tetuail  treatment  begins  'Alrh  a  hollow  cvlindrical 


system  which  is  thin  compared  to  the  mean  radius,  but 
for  calculation  the  planar  approximation  is  shown  to  be 
sufficiently  accurate.   The  calculations  of  Davis  (M.  L. 
Report  No.  570)  for  a  model  with  sinusoidal  variation  in 
deflecting  field  are  extended  to  cases  having  an  averaee 
value  of  deflection.   Theoretical  results  for  this  model 
are  compared  with  those  of  the  Sturrock  model  which 
had  rectangular  variation  of  deflecting  field.   The  rela- 
tive importance  of  thermal  velocity  distribution  and 
space-charge  forces  are  considered.   Tlie  parameters 
determining  perveance  capability  and  stability  are  dis- 
cussed and  optimum  conditions  piresented.    The  hollow 
cylindrical  exj^ierimental  system  is  described  in  detail 
and  exf)erimental  results  are  presented  which  confirm 
the  theoretical  work  qualitatively  ana  to  a  certain  ex:en; 
quantitatively     (Author) 


PB   I5h  78b       S9.  10 

Stevens  Inst.     >t    I  ecti    ,   Hoboken,   N.  J. 
GENERAL  AREA   t  >1     PLASMA   DYNAMICS  IN  MAG- 
NETIC FIELDS,   by  vVinsron  H.   Bostick.    Final  rept.  on 
Contracts  AF  49(b-l8V  5b,   AT(30-1)1921 ,  and 
AF  10(b04)408b.    ja     M,    lOlp     ,33  refs.    Rept. 
no.  Srr-1  3(Xl/6!  ..  AFOSR-SS. 

PL.SCRIPTORS:  *Plasma  physics,   'Magnetic  fields. 
Propulsion,  Electric  propulsion.   'Plasma  engines, 
Ions,  Density,  Hall  effect,  Stability,  Fluid  dynamics, 
Tem^ierature. 

Contents: 

Plasma  motors:  The  propulsion  of  plasma  by  magnetic 
means,   pub    in  Proceedings  of  IXth  International 
Astronautical  Congress,  Amsterdam,   1958, 
pp     79b   S08 

Experimental  .■^tudie^  on  plasma  dynamics.    Measure- 
ment of  mass  <if  plasma,   iondenfc.it> ,   resis'ivitv,   and 
Hall  electric  iieiu 

.A  high  efficiencs   ;  lasma  motor 

Observation  of  api->arent  flute-tvpe  plasma  instability, 
pull,  in  The  PhvMCs  of  Fluids,   i960,  v.   3,  no.   3 

Experimental  stuuy  of  high-temperature  plasma  cxp^md- 
ing  perpendicular  to  a  magnetic  field  and  the  re.sLiJnng 
Rayleigh-Taylor  instability 

Behavior  of  plasmoids  in  a  magnetic  field  iPi  ^  \  :^:.dm. 

Molecular  Physics  and  Spectroscopy 

NASA   Nb.i-1  2i.^2       S2.  bO 

Georgia  Inst,   ot    Fech.    Engineering  Hxpei  la: _nt 

Station,    Atlanta. 
A   SUBMILLIMETHR    IN'FERF  FRENCE    .^Pla    i    .OM- 
FTFR.    b\  W.   K.    Rivers,    Jr.   and  M.   S.   Sp,-  I.    kept, 
on  Grant  NsG-2.s8-b2.     196,3,    Zsp.   6  rels. 

Ft  esented  at  the  Millimeter  and  Submiilinic:!.  r  Ctmfer- 
Liice,   Orlando,   Fla.  ,   7-10  Jan  b  3. 


UCRL- 10460      $2.50 

l^wrence  Radiation  Lab.  ,   U.   of  California,   Berkeley. 
CONFIGURATION  INTERACTION  IN  THE   RARE 
EARTHS  AND  ITS  EFFECT  ON  THE   STARK   I£VELS 
OF   PrCl3  AND  GdCl3.  •    6H2O,  by  Katheryn  Edmonds 
Rajnak.    Doctoral  thesis.    Rept.  on  Contract  W7405- 
eng-18.    Nov  62,   118p.   51  refs. 


LCRl.   10482       $2.  (X) 


ORM  -  U^4 


V  \    I  n\ 


Sew  Principles  for  1m aicture-Svite  IXsigii  o.^  .Steel  Struc- 

tares,    bv  W.    S.   relliiii  and  P.    P.   Fii/ak 
.S^  u  iitific  Pi    >ct  iin: 


iron-chromium  alloys  in  water  vapor.   The  determina- 
tion of  tellurium  in  steel.    In-reactor  furnaces  and 
associated  control  instrumentation.    Preparation  and 


to  know  the  types  ot  r 


•:,,ir    ■'.•■t: 


:k  .  1  .lU'..  [  (.'o  11  iin. 


lb-  ,«n  tu-.il  'natnifiit  begins  v^th  a  hollow  cylindrical  eng-48.    Nov  62,   118p.   51  refs. 

I 


rCRl.    104K2       $2.0<) 

ixiwrt-nce  Radiauon  Lab.,    ' '.     <  Calif  'r":i,  BfikL-!-,". . 
A    MOLECl'LAR-BEAM    El,K(,'I  RR- R  hsON  ANCI- 
SPECTRONIETER    AN[)    UiF    RAi)[(^- FR  H(,)l  HN(  V 
SPECTRA   OF    [.ITHlfM   Fl  :()RI[n„    b\    Mv:-  ]..-,--• 
Hebcrt.     [Vx^oral  thes  ;  s .     Kept,     ir,  i '.  mt:  iv  •  '.V-^  ^ 
cng   4'S.    26  Sep  b 2,    ■<6r.    -^  :•^■t^.    NA^.A  N^      1  i-~2. 


uc;:<;    kmt' 


s:  -s 


l.iArencf  KaJiatio{i  I  at).,   U    of  California,  Berkeley. 

ON   -}{y.  v'FAsrrhv;  v  >  OF  lifetimes,  excita- 

;  ;<  \  KNCMoN  ,    )L\srMES,  total  cross 


f.  1j  C 


'\s.  .w;    p(  .  .\ 


;\  I. 


,  riON  RATu^s  of  the 


\  -.■ ,  ( 


'!  \:(I  ;.  -~;  \'E  OF  TIIE  NEON  ATOM  LNDER 

KiAL     IN't-.'"!,   ^".    T■-■ts■J'^  Hidfi-^h: .    Thesis. 

.     NA^A  N■6^  Ul5<>-4 


Solid  State  Ph 
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Illinois  L     ,    I'rtwria 
FINE    STRLCTL'RE    IN    Till.    ^HiS<  iKKIK '\ 
THE    SILVER   IL^LIDLn,    :-v   f-     r     H-   ... -, 
and,H     H.   Tippins      ItvfKiua.    i,*-.    >■     ' 
AF4^hW)579.    Aug  M      2L^     .r    r-.t-. 


x-,F     OF 
",     '       S'  1-  ,•■  : 

ir  C   'i:t  r  i^t 
\''i    nH     1   ^^2. 


DESCRirrORS:    Clrvsta,-,.    'SLv-r  ,,.r::,..iiii.N.    'fiLK:.-., 
("hlorides,   Bromides,   Optuai  pr.ip<_-rMi.->,    \;-^.>i  prion 
spectrum.   Line  spectrum,   •P^.lX^ v.inJLJcn.  i^v , 
PhcTtons . 

The  results  of  new  optical  absorpriim  "^f  i-uremcnts  on 
pure  AgCA  and  AgBr  will  tx:  repor'-.-c.  i  i  :  ^    rnpart-J  with 
the  wavelength  dependence    )t  ;->hi<  .v    ni...  r.',  i:-.   i:i  'hi--.e 
materials     Detailed  structure  con-^i-.tin>:    't  n>v\   levt.-! 
absorption-tails  and  several  sh(>uldi.T->  ria-  Dfcr,  t.>unJ    i" 
various  temperatures  down  ro  4 ,  2<'K      Ihi   data  a  ill  .v 
inaivzed  in  terms  of  indirect  optical  trani.rior.^  '■>- 
j^ether  ■*  ith  a  plausible  band  structure  aa^  vibiati-n; 
spectrum,    (.\jthor) 


PB    156  4 


SL5(J 


Illinois  L    .    1  'rbana, 
RECOMBINATION  OF   bliiCTRONS   AN!)   ;K)N()R^    I\ 
SE.VllCONlX'CrORS,   bv  G     A-,carclli  and  ^.  R  -Ir;^,...' 
(P'urdue  {'.).    Technical  note  no     "*    <ri  Contract 
AF4^6i8)5:'W      Aug  61,    1-vp     In  ret-..    AFOSR-M'^i 

DESCRIPTOR.^:    'Semiconductor-.,   Germanium, 
Electrons,   E  iectrical  ccxiductance,    'Impurities, 
.Arsenic,   .Antimony,   E'htHions. 

.A  description  is  ^veri  of  a  calculation  of  'he  recomh'.'a 
tion  of  electron.->  m  the  conductuxi  ruind  ot  a  -.eniu>'i.- 
Juctor  with  loni/ed  donor  impuritie>.     The  pr oces-, 
which  is  assumed  consists  in  the  initial  capture  ot  tht.- 
electron  in  an  e.xcited  state  ot  'h.e  donor  center   riWloweJ 
bv  a  transition  to  the  ground  -.t.i'.o     Ih.is  mectiani-.ni  i^ 
most  effective  in  the  ^ase  in  which  all  rransuions  are 
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t4T|g 


MCMOWAKIC    >«*T|Nt 
KWMMIC* 

*»-*•«  (it  .1  >.     • 


.fNIJt    C*TCCT9«». 


iNi     4IH     C0»^ 

>NL    -ONTO 01. 


•.  A  T  ^  K,^     4  I  ,4     t  0*»- 


IWIUMtO    •MOTKOiCueTO*! 


t   JTU0»   ■>•   •>i>j;i»»   3«   i*-i" 

: 0«*4HT«f NT . 


tl«  cotciTiOMiH*  cauin<tNT 

I>«l<Tl4i.     tctOANrt 

*   s^jO"   ^^   Nf3u;INi   5«*   t-i"; 

wi'IO^INft      ;N      'h#      »t*k'^>N4i     •wICj 


MID  cciciTiOMiM*  cauintNT 
T>«»«o«LfeT»iciT> 

«',N4c      DtSliN     .NC      ;0, »'«.<'  IJN      3t'»l.«      '•!* 

K>OC     t'L/Hd      TMt«»Oei-l;  '"IC      »1"     ^JNfclTljNK. 


HHT1C44.     I>«IC»TO((i 

.tJvjC    j«M •V4' irml    C>»1«    THt    tt>T(aN    4>*.    :1.nt«»4. 

J*lTt3     »T4Tfl.      >I>>l>«tT,;      NtTHOO.      »0l4»»'lC 
••••OC.     JOIN'    >«>JP««IC4..    tti'MC"    •«101CMJ»    J""!' 
••'"OC.     KiL^MO".    0»     .t"TIC»L     "OTiON    ANtL'US. 
40-t*«    (TC  ^ 1 ' •        J 


tiaciu^T 


FOIL    UCTIOM    OM    4     M.IDC* 

KAtUNtxCNTS. 

AO-t**   OM  J I 


klWIUMU 
r««CtMIM 


TO    C0M»4llt    T»CO*T    4N0 


>i4N0'4CTU)U     or     IUk><>,>IJM    kCwOT     4iriFH4l<UI 

»*oactHS  or  luCHiNiMt. 

40-t«»    TM  .'I"-     I* 


ll*rUU«    CN«|I«    NOIM 
HtLlCa^Tt*    (MtlWt 

oaifclN  4>«  rtkHi  or  <(auciN«  hclico^tU  moiu 


klUPLAMi    NOItf 
MtklCOPTtRI 


0«]|.IN    4Nu    >«4Nt   or    «CO./CINi.    seklCOTTtR    NOIM. 
40-2«5    0*0  .<  I  «  •       1 


MIRPUU*    »A>«L» 

IFrtCTJ    C»     4N    4KSi«v>0U>    »ISw«i    0I*»V.4»    »TSTI.» 
ON    HLfMAN    ^t*rONiUNCC< 

4i>-t*«  »rT  ^i"'  J» 


tlOSTWM)    OIKCCTIOM    MTtCTOM 
4>«I«I«T(IU 

»     ^UCStC     U\.TIU10*1C     TMtKXOiNtHOXTtx     K»tD 
»0«    OtTfCTIN*     4>C1     >«4»V«1'».    Tm.     Tt«»t«»TJ«t    OF 
4N     4ir<     lT*t4><. 
41>-t*«    (M  -<'••        » 


PMOCtMIM 

V»^0«    ^4TIN«    0'    4lj«1'«0"    On    l0«     C4KS0N 
ilttL.    CO»MH.    •<*«««tilJ".    TIT4HIJ".    iT«INU»» 
STtCLi    •C4tSi    kHi    »KA*'iirt, 


MMtONIA 

CtCCTMOCMCMllTRT 

tUlCTI«0CMt"lC4L    «i4wT10«<»    4NP    STSTtHl.        ««.- 

rtRCNCi  eLCCTnooes  fo«  uiaoio  4-H0NI4  i»»Ti«s. 

0«1D*T|0N    MTtNT|4L    0»    CM-Clk/"    IN    IMIOCY»N»Tl- 
LIO^JIO    »M»V>N14     SOLUTIONS.        TMej»lTlC*L    »l«»tTil» 
or    CUHOCNT   01$T»I»k,T|0.l    IN   PO«uuS    lLtCT«O0t». 
AO-t*t    ttl  Jl'-       " 


TXOKT 

lOCN^OTlNTt     IN    bHOU*     4LkC»«4St     k^tCi'ICALkT, 
4N     lOtxTOTlNT     U*.     4N     4»i.k.l4N     fc«SU». 

40-t**    TO*  ul*.    IS. 


•4UITL    lUOICAkt 

C>«XieM.    RCACTIOM 

IICC0NSIN4TI0N    VKOUJ^Ti     jr     k^tf,    aADICU^     IN 
l.l>*.IB-»H4if     l«4»I0l.T»l»    J»     N-Mt»4N».l     IJt'XTl- 
FIC4TI0N    »y    i4i-t.IW0lD     ChBONAT  j««4P«Y , 
40->«»    •••  Jl*'        • 


•4U.0TI 

DCriNSC    XT4LS    1>#».»"4T10N    cfNTW    itttCTlO 
4CC(SI10NS.        CuKKtNT    LlSTIN«    0»     SCLCCTtO    OOC*/- 
NfNTS     4NC    jOW«N4l$     in    4N     4*$T«4CTtO    '»'    0- 
iUVJCCTS     tlTMlN    TMl     iCj»t    J*     TmIS    0«6ikNU4TI0N. 
40-t**    tlT  Jl».     IT 


•AU.OTt 

CLtCTHO* 


■lenotco^T 


e»4«lN4TlON     0»     NCT4.     4NJ     kL^OI     fKkQl'J*l    Sk«- 
F»CtS    •»     t,.rCTKON    KlCKjSCOrlC     F»4CT0«RA»HT1     F*- 
'!*<*■     PyCT!,.l.      INTl«fc»4NU>.4«.     TJIiilLli     S*»4«- 
4>«    CLL4»4tf     H>4CTj«t$. 
40-rt»    OK  -!'•    i» 


UU.OYI 

X4T    T«f»Tl««lT 

tFFlcT    OF     C'CLl;    •«€.«'     Ti<t4T«FNT     OM     IHt    01- 
>«NS10N4t     S'»SKI'»     JF     "lT4ti    4NO    ALLOYS    »t«N 
l04C     :»     CON'lSv/fXjSt'     4l»»LltO. 
40-f»»    (SI  jl«'    J» 


40-l*f     ITI 


ItWIU^T 
«tCOVt«Y 


OF     Nt'-OOi     0»     »C».N«    4l"C«4F 


««LTII«TtK> 

*N*LO»-TO-OI«IT»i.    eO«<Vl«TC»l 

4L'1TJ01     INCnolNt     l«Fi«N«MjN     4N0     IIS 
TRANSMISSION      To      ThI      «RJJN0. 


aL0«4,.     k(4>L 
i  I  N^JC  4  1   !  ON  . 
40-t»S    4  19 


4NC  «i.:jvt«»   «■   :^»L'e' 


4I*FaiLS 

4tKaOYIUNIC    C0<«I*UMAT|0h1 


:^-    •«»'!>*  OF 


44^C,.     *N^.     N4Avli.4Tri     4|A- 


•4LL»<I>«jn   ALt^ri 

MIAT     T«t»T»«NT 

OtFO«>U»Ll     4LJW1NUX     4u.iYSl 
4"T1ClH     '•0«     IX     uS»«l      TX^HAu 
X4VY     »0«SIN6il     HOT     :«4CMNa    an* 
t"tCTl. 
Al>-I«t    ••O  .- 1  •  •     I  ' 


THHll    »tLCCTtC 
TKIATI^NT    OF 
AOCITlVt 


LlauCriCO  »AMt 

LIOuIO    aphonia    as   a    SOt.«CNT    FOA    111    CILl 
tLiCTKOLYTtSl     ACTIVATIjN    OF     »AlTe«Y     Ct».LS    AT 
-S>CI     ueSIfeN    OF    SATTlKr     Ct^LS I     FVALUATION    OF 
>»ATt«lALS    F0«    »4TT|I»Y    »CFA«4T0<<S1    AHO    CO^POUMO* 
FOd    USI    AS   CaThOCXS. 
AO-t*S   VtS  JlY.       7 


•AM^ITUM   NOOCLATION 

TtnmUTUMC 

TlM»Ul.EhY     Tt>»tA4TjKt     FulSATIONS     IN    LlOUlO 
FLOt    To    OtTfANlX    V4«I.T10<«5    In    F»iOutN»:Y. 
AXPLlTjOe    ANO     INHsSlTt     tlTH     AN     lNC«tA»€     IN     IX 
»tY>«OL0S    HONMh. 
AO>t«S    AAT  jl».        » 


•AIM4.0*  con^vrt* 
KkCCTKOMic  cagiF 


FHAiC-COCn     LOOT.        AnAlO.     SInulaTIOM. 

AO-t*s  e«*  jiY,     • 


MNALO*  coHmrrt* 

(IMUUkTtON 

A    IaY     •4S    OtvtLOtO     '0    ;D"^Tt     TX     TIX 
OFTIKLW    OFIViN*    FUNCIIJN     TO    gC     «F»LltO    TO    4 
LiXAF    CONT'OLLfA     SY     T-,e     NtT-OO     OF     STUl*IST 
DCiCtNT, 


•*N(><0*«TI*S 

IHJTHyMfMTATIO* 

DOU«Lt     TXOCtX.nf-4  »t>«>«tTt«     •INO-XAiUKlN* 
SIT. 
4l>-I»»    ♦TT  Jl».       « 


•AICMOMCTUI* 

PULK    INTUIUTiaN 

4    FULSCC    ULT«4S0N1:     TXKNOANFHOX  TtK     JStO 
F0«    0€TJCT1N4     A-e     •f4SJ»IN4     Tml     'tUFt^ATJ^     u 
AN     4IP«     STIU4N. 
AO-t«»    AM  ^I  ..        t 


•AWnWVTtKI 

ucTiutoNie* 

4    PULStC    OL1A4S0NIC     TX<N04NrN0XTtK    UltO 
F0«    OtTtCYlNt    4>C    X44>i«I'*i     TX     TtnFlNiT jWJ.     0» 
4N     4|ll     ST*t4H, 

AO-t**    AM  .>!«■       0 


•ANTfNMAS 

INPtOANCC     Of     4     >»ONO<»Ol.t     4NTtNN4    •  1  Tn    4 
AAUIAL-FIKt     4AUL1N0     SYSfl"    ON     4|«     IK^tAflCTLY 
COfOOCTING    5A0oS3. 
AD-2«A    *»0  jl>.       • 


>AU.yl    KAOICAlS 
folytcas 

»0LY«t«IlAT10N     JF     4.,.TL     "0««0"t»S     «'     "lAMS     0» 
.ANKA    44014'ION.        >'0l.Y-<tXU4T10K    A4TIS    4  ■« 
SOli^IcITII'    of    Tmi    »0^tX«$    k'tr    SlvtN. 
AO-t«S    *0»  ^ I « •       • 


•ANTINNAS 

INTtRPtOIMCt 

HANOBOOk    of     XAA    FltLO    CONPyTATIOfci    PtV^kOtU 
AS    »4«T     OF     4     SlUOY     OF     lsrt.«Ft«l«Ct     ASFtCTS    OF 
FAlSXw     AfOlON    •XNONt«4. 
kD-t*i    T»l  Jl  V.     34 


»4TXN4TU4t  Otvt.O^NtNT     Of     Nt4M    FltL3 

TXOFY    FACP4AIL  45    F4A I     OF     4     SluOY     OF     INTPt- 

FtACNCt     4$^CTi  OF     FACNtL    »l»lf>N    FHtMXtNA. 
A0-M4   •>»  Jl«'    '2 


*ANTtNNAS 

lOMosPMtmc  mo^amtion 

4    TX0<«tTi;4L    »(THOj    F0«    anPSNiNlN.    Tx 
FL4S«4    •4A4XTl»S,     t.twTAON    0€N«ITY     kHJ    COLLISION 
f«tOUCNCY    EOA    F*I0oCn:i(S    X4«     TX     CYC>.0T«ON 
FFteotNCY     IN    Ct<NXCT:0,     FlTH    4N    ANlfNM     ST»TtN 

F0«  2-nooc  s»*Acr  haoio  »«o*«ak. 

AO-1^5   »01  JI«>      • 


AWT        BL> 


»9»4:»»    ;■■  -ii..-4^' : '^t    »!.•»•.-    -^.^-t-    .;»><>■ 


MOT  I  tuMM*  I  •«     MWtJIt 
t  :    -    •«»    4|«    ••n«cl". 


■d3M 


.v-f,«,-:;«ri«t.'    4      t-,*'..Ni   »^«    ■-€    -.f    *>«- 


« '  »*  ■     -»^  •  ,  ■■*    •    >     •»-' 


■     -■»,•. 


40-l*«     •**  ' 


•••fulfil'    •OC<t't 

•        ,M'WUt.        -N,*t«fc*_  "l        .Hi-*,-*".'  .  -<   •       t 


^«l_i#*|^S'     T*     »«^.*:'.v-«    -4^-«  ».*.»■      »< 


»»4Cl     «.ll^' 


•■«■!■• 


i  v»»   -«v.j»  4:  '  ,*«  ■  -•♦ 


MlTIOMIuTICI 

»o-r»»  •ot  -' •  •     • 


•AtTaOMOv 

40-r*i  'M  ' 


>   s  4-i-n»--«-4" 


CI»t«I«f  "«'4C     S*'4 

;«.'f«4;' too   i.iiwa;a(K'>    .4<«;(,    J-'    t.'-    •v<-«l  •^ 


t4^»-    4  s     :»^  "",•'■•€,    >    -I.e.'     ■*•     s-fi 

40-r««  io*  ••   " 


•4t  :3ti 

3€»0<l"4'  lOK 

-f»W4t-C»'^         '•-•*»4t'L:         -      ■  -I      94J.S      -•      *-' 

40-i«»  ;m  ■  •    " 


■«C<l4ill>-<4<t    3tC!k..4'^*> 


4S-m   401  ^  ■  .  .      » 


..4S-:-4-.l       4N.       •».»       -•       I'l  -I-'        .."'l-H 

.4.-        •(    •-    .      I.    4. •-:,>.(:    s  :_i44   ■4f4cTn«>i 

4S4       -S       \        ■*       •l--^,,4»      4*i.,       y***;  ^      4'       i,       '^ 

43-»»»   4  1*  . ;  .  .      . 


■  „444   :   'I  4  .   S  ■    ■        ^       T*        .  t  ■  t-«*«  '4.  -  :  s       ,.44»J\>«)»      4S 
■••t4«:_««,-       »-■'?■>.  _.44j4  4',"S      _4'4      VC^t      ()•" 

■»,*<.    •    4   -1-4   ,    .    HI-',-.    ■      ?■■,"*.:-•«   at^'w- 

.        -f    1        4-.  ■.  •  "       •»•<•_..        IS 


••Hod' 

" .  "..r  4  •4''^  f    "♦    -f.y-4.>-   >(-'ti  ■.'-   44Ne«*4.- 
.*wt-    -•     •■•t--^*    41^*'. "'\i      »   -4'4i    ■e;M»»rN*x 

;      •••>.        S,      .,.'-4      •-*      ■'•.■»w'"     -•      '44;4#_t 
•4-4«e  ''  4  s . 

40-  »»1      '  i  >  .,  1  <  .      1  > 


*i.IX4t 


IS-.      'A't"      9. 4^;. 4*^4*--       -••      "4444.^4     «Ci04.44. 

40-J**    ,4j  .: < .      I 


4U(4>>:.w4     t4W4«t 

•  ^144,  .,4      4'«_  ,^s''4      4     t4--w.4      3»144';5'«l. 

4S-»»»    510  -■•..• 


»S      4SS      •»■'..      a:»,.-*444-'       -4      •4^f4»A-«     tOUKl 
.»•        N.,  .  *.  ,f  s'  ;  :*,4^      444444^. 

4D-r«»  •Ml  -    •  •    ■• 


:it :  3*ji4»»» 

•14«4C'9«'     "4»1414«» 

«l>44;-«.      •<»-4      J      p«,'i.:;.t      »'<'t"«      44H4WC". 
««if44      -      -.„4^       .<      S'''t"i      :4»4»^f      D»      »4^»tC'IUN 

4C-t««  oi'  -;  •  •    . ' 


. "  t  ■« 


■  4.F       i|.'.t*4'>4.  it'H.44*.^.*      •!--      -  .    »-     -•-•?4 

.--   "4   »t44    4--C    .~-:    ■-''s    ».•-*.«      *  ■  *■- 

9*      -l4NS      >       4S      "      ■'•!      J4,*4»4-      44.1.      .S^-.^4'."- 

4£>-»*»   50?  -:<•      4 


•  OC*     'l"#«ll4'j«f 

40C'       'f-»t-4'^4t      •'«-      .;»€4  -.S:,E      4Nr     '"'A^      , 

».X-      ;  44l-V.-.'-4-!       .A^.^S      4-.<t  .'1"-      •»-       >■ 

S'>»  -4  _     •  •(Tv  ',».*-     ".J..!-      *--  -■•'t*      -."C      L'*.>'- 

.       N-;'»,-,V.-       ■-      •■..      -^.-t-       >-  '-»t44',4li          » 

43-t««   514  .; • •      » 


»'4CI      IN»I« 


4C-l*f    014 


>rT4.  co«o:'io««t 

4^#i«^'4'i:      S  .«w  .  -'V44P-»      ^      t4.KC* 

. :  >  ■     • 


trnotn«*ic> 

*MAK     t'UOIfl 

4-«.»»»*»i:>    »!>«'*J    '•<0«    -l.-'S.'.l,    ,!K-4«4«.« 
4'"»      -Its      '0      lSvf»'l»»'4      .»«      4nP      »v»l"-_.»«< 

iki:'4j"4»»rf';c   44. t>'    4   »ijO-    '•    --t    »»€:'«4. 

»4U»14*!C»     »40«     *44:J0»     iDw4Ce>     44t     4w**      •4"t 
40-»t«     4M  -1  '•         ' 


»V.ulO    »(.»• 

•^••'.i.fN'    'i"rt«4rj«c    •vi.»4''j«<>    .N   .:*.!. 

»L^4      •,      3ff"»i"*      .4«l4'l>"H      !••      Hiil-t*-'' 
4»i^.;-^P»f      4NC       .N^tS^i''      •:'-      AS      l-tC^tAA*       I"* 
•t'M>l.-«     >H,"»t-. 
40-l«S    44''  -!  <  •        • 


4T0M1C    t^MT     ^•fLl 
(LfCT*Oai( 

4  •>-'t^  '3«    '■«    *'»    :j'.;4..    ••   -   4.    .   -.,•.- 

,4N:>-..Si     AAlfa4-W4ff      ^C44t,'-^      !>      , »  •  »  4  -  ,  S^  -      9- 
;>-»f  i«.-0l4»t«t«i':  4;.     14^4". TNJ     4  )•     '-t     -■•€     '■•^ 

40-i««  3tJ  -: •  •   '- 


A"-*.  •.  J  '  4     4«4  s 

40-195     VvC 


-      -ai-t.-:":!.* 


*U«4>I  I  4 

\,,;,s':*  -A'4     "*.*     4A. _-':■»    «,.**-'4     -4 '  A  . 

4      •-      4S      4   ,  •  -^A  •  ■  :       44.>i^A«»4t^      4  4  -    ;  r^AAf  -  1 4  . 
40-»4»    t-'l  ,'  .  .         . 


••i4x;>« 

t<jc  c  1 » I "  1  on 

■t*44-I      4»<       '-•<       4^-*-'       '*      *A  .■    .-••.  4      J«, 

A-^    ^t .  •  i:  -■-    'aa,?  4. 

»o-i«»  4»i  , ; • .    >- 


liCARaoM^li 

«"t«!4i.» 

ri'i-.!*    "4'Aij    i>#j..i"A'.  J-.    .fN-K    JctCtCD 

NfN-S      as:       ,-'\>44»4..S      '*"      A"«      A*i'44''e;.      rj«N      041 

>^jt;    5    t:'-;  K    --i    >c-»t   -«    ---s   j-saa.!  i4T  lox. 

40-t««    tl'  -'  •  ■      .' 


Mf;M4N::4i.  xiom'K* 

S^^      -      •«'^^,4S-      •t_-41,:4w      ••3't"'.f«. 

.44|>^l  .-  -f  l.-;>,4'(-      4^  •4.'4;  ^f-if      ANT      »Ov.  '  ^t  " 
'-A-^      .-«»■,«;•.-•<».  ;.»'4./N      Sv^A^;  ---(.JS'^OL 

'  f  >  •    :  A  •  A  . 

»D-r4»  0*4  -:  <  •    1- 


40- 

145 

•  t« 

t>«' 

:4l 

IU4I 

■  1  'ANA 'ft 


.IN'    ■»«"A    .,■<   '-■■    ,»4.t    »;4^f    »«a- 


't44!t4      <'4^'j44.     A   :  4  1  ••vA      'l*'      A»OA«')      THf 

:'4^;4s   c4».!W4    4:.St**f    »A4:4A.ii      c-»ni'. 
\'^Ki_    >a(Sj  411       !vt-.       'l"»t»4'    41    -f AiuMMlIf*' 

'">::      .AS     lA«»,.'i.         a'-'-C'j'Aw     -4"A«t, 

ao-i«4  44t  - r • .    \i 


BLA  -  CER 


4C**T 

U*«CM««UN)    tTMUCTuWI 

ir»lCT»    0»    tAMPt    .>»    lO»J    •\\.»»    U"    lnOC«- 
"ITliATIM*   C»ArUCT|«UMC»    0*    »r»"lciA.i'l    co»- 

:«»Tl     aNO     a     »0(.»J<«lTH4^     PUAtTlC         (TRt  1  S-i'4A  i  « 
:jHVt»     9«T4lNtw     '41^     'It     HTM.      4l4-«o*     4NO     0»(y 
■?•<•     4fM.      IH    •INf*44..     >IMIlA«.        ^APt     3*     ^UAC 
•■JV-Jt    »Al    tl"k-»    C'lC'     J»J">    'Hf    »riOC4- 
•  I'HATIM*    C>IAHaC»|41»MCI    0»     .f»"ICUt.l'l 
;04<»t'»  . 


«4.>X>   C>«"I«T«T 
I*'  f»ul»>«"'» 

••;     5til&XS    -•     kl-AS44A44    vjU'A    '0«    "tA»o>il"«« 
':'AL    wl'tO'    !"•    »€«^    A«t    j€K"!ilB. 
aO-1««    §•«  wl..     14 


UCT41C     KOTO^i 

M>;»«>      A"*      'fJ'l""*     V»      4      44S     »l4«l«.t     4w04f« 
■C'MI      "      ><tP'      "l..l'4«»      >»t.  I'lvA'  1  JN». 

Al>-t*«    'M  -!  ..        ' 


i«k.^''    lOOItt 

Al»aonui>IC    >«aT|m« 

:H«ti'i»4' :  v"-  ■;»   4    '"Uti-;  iPAtNiioxA,.   'j«»w.^»' 

iOv>CA«'      ..A't*      t»      -••1-<4J'<1:      'w'4. 

A0-r*4  4T»  -: ..     » 


«w<*'  tooiit 
COMICAa.   •ootl* 

•'4:C4t     V4,../«l      ^     4^4>»»4     'AMAiAfTfBJ     A^O^Nc 

A    *C4»!r4._    •f-|N»4*     w\«.:k.c. 
A0-J»1    4I«  jl < .     15 


MSi    iPCCTIIOKO*^ 

»ASi     S»irT4AL  ASAw"*!*    J*     4,>fMT     1>M|N( 

»O|.I0     (.0<«u5TION  »400U.'J    ;0'<TaININ«    H>«0« 
•<IT4IX. 
AO-nS   4M  -1  <•    J» 


■  OMOM   COI^OUNOl 

aUANTJH    ICCtUNICt 

CALCULATION     r»     .OASIJX     .Ht"!*'*'     0»     40P0N- 
CON'AIMH*    "OLlrjclS. 
AO-t*«    tt«  -'I  >•        • 


KAMIMCM    l*L*NOt 


(OTULIM 
OI4«MO«I« 


vSt«     «t«)<IT     ON    T4C     .tlNlCAL     4»»ICTS    0» 
•  OTJLIJ"     COXtONlNi    CHA«ACTt«l>'IC»    A»»J 
1«I<0«*0UJ    ClA&NejIl    04     ThC    SlHASt. 
AD-M*    4>4  ^I  «.     14 


►CAT     FLu«     aNC     SjB^A.e     ST4tS>    ON    A»C    Nt*«    AN 
lit-ANO     In    TK     T»40l    41^0    «taION"         INSTKU-^CNTaTIO*! 
ANC    site     STUOIIS. 
40-t*S   KO  jl».       1 


KATALYSIt 
MMTACt* 

[NCKSy    ACCOMODATION     IN    tlOTnCKNlC 
MtTtRO«Me0US    C4TA,.VTU     KlACTIONJl     "l- 
COweiNATION    0»     Mro«06ti4     ATOMS    AT    MtATl-IUKi 
NICU.L<     AND    TUNCSTIN    Sj^FACCt. 
40-2*5    4*«  jK.    IS 


KtTHOOC    RAT    Tuat* 

A    NtTMOC    fOI"    HtPWicNTlna    CJD€    WALUtS    0» 
OPTICA^     NONUNIFOUK    COOtS     ON     TMt    NAi«S    J« 
C<T»O0e-4AT    RCCnMDINiA     TJMS. 
*0>t*5    tM  Jl'-       * 


i«OU40A«T    LAYC* 
FV-ljTO    »1.01 

BOi^OaHy    LATH    41.ON,    A    Flat    Sj4FaCI    NOMHAI. 
'C     4     «C4TtJ    »L0»     iNVtSriAATtC    BY     ji€     OF     OlFFt"- 
IN' ;Al    f 0OAYI0N4. 
AE>-t«t    444  ^\1-     19 

'Mt     40UNPA4r     L*Yt«    Fl.04    OF     A    NON-Nt«TONl  AN 
'LvtC     N€A«     A     JFlNMll*    CONfl     ANaLYJU     OF     »«tS*UKt 
ClS'"IiLT!ON     AnOM     YhC     FtO*     F4ITt«NJ. 
aO-I»»    Y0«  .-Iy.    1» 

'Mf     AOYA'INfc    FlS4»    jF     »>.»N    4A4N4N    Al«<    •OOCIAA.T 
A'l     a(.fIA/<INtC     ON     TnC     lAJlS     OF     A     |.>TInOIC 
B0u4C4«Y     LAY14     'Ht04T. 
A(>-t«t    •»4»  jlY.        » 


•C4TMOOC9    (CLCCTROM   TuMtl 

pwoTocuieTmc  ctu.t 

A     STUDY    OF     HU^.Tl-AL^*Ll     FhOTCCaThOUA. 
FANAHtTf 4S. 
4D->*S    »••  J  t • .       I 


•CAVITATION 
fUWACtS 

LlNtA412fO     T>«0«Y    0*     THt    UN»T[AvY     NOTION    OF     A 
F4KT1ALLY    C»VlT4Te0    <Yj40F01l. 

40-t*5  e««  J^^•     * 


«t.JNT  tooiti 

"T»t«»0«IC    FLOl 

:>i»t  JTIiATIv^     D«     A     '-.411-1;  InFNSICN*,.     'dlWULtN' 
•  0V4CA4»      ^A'a»      :><      -YMiJONlC      »L?t. 
A0-t*4    »T»  ,1  ..        » 


i«WJHT    tOCIlt 

.•YFUtONICI 

•tOi     C'A'AC'fai  S'ICa      in     'Ht     «ASl     4t«I0N     OF     4 
—  ►f'SONIC      4«1  -4'»Nf '•]:      »J5T. 
A{>-t«4    4tO  Jl«.        » 


«CUNT    (OOtll 
•  AU 

««;••»    jF    ~T"t4S0«i.     '^•'•'-i.lX' 

■  L.AT      ANO      SLl*<}f4      iObltS. 
AO-Nt     1 44  ^  I  «  ■        < 


tlUIlNt 

(UMTACIi 

CYNa-ICS    OF     ItTTlN*     11    *«AiIN«    ANO    »0U««  1 NC4 1 
4AT(    OF     S»«CaC1N6    of    lISvIJ    xfTALS    ON    iOUlO 
SUKFACIS     AS    XtLATtS     '0    CONTACT     AN«k( <     J«Y«tN 
T«ACt».     »>«     SOtlO     STaTi     SUKFACt     ALtOYlN*. 


4C(t.CSTI44.    HtCMNtCi 
INTtOiTlLUAK   NATTt* 

TH£     LEAST    OINSITY     OF     A    SFMfKlCAL     S4A«N    OF 
F'HTICLtSi     41TM    APPLICATION    TO    AST«0M>!C4t 
OSUKVaTIONS    OF     4,     40*jYL(FS4I, 
40-t«3    T 1  J  J I  » .        J 


•■UCIU.O«I> 

Tk*     CLINICAL    Ft4Tj«»S     ANO     TKFATNtNT     OF 
•  •UCIL-CSIS    OF    T^f    •OAI-»«tP    TYPE     IN    Tm(    STASt 
OF     FOCAL     U'lONS.        T«AN»L»TEO    F40P     »0V4YS»AYA 
NCCITSINA. 
*0>f«B    TTl  J'"'    '» 


•441     •EnINC 


iMClll   OF    MvOCuTION 
■AVf    CMAIU(Tt4|STIC( 


T>«     CLlMCAL    ASPECT,.     0IA6N0SIS     4Nfc    TWtATMtNT 
OF    IOaT-SHIEP    TYPt    MiXEllOSIS    IN    TmE    »ySTEN1C 
STA«C    0»     H#lCTION     HTh    FXAL    wPSlONi     IN    "AN 
F40«     SOVETSFAYA    NtBlTSlNA, 
*0-»»l    ^74  JIY.     14 


■CUXtTlAb    M4VIMTI0N 
TOSMCO    NOWIC    VIKUt 

EKKOF     STUDY     OF     0«»lf»l.    P«t01fTIONS     Th«OW«« 
SENSO*    DATA    ANALYSIS!     THIS    DATA    tiS    0«TAII«0 
F*©!"    The     0BS14V4TI0NS    Jt     ARTIFICIAL     SATELLITES. 

4e->*s  ti*  .'lY.  i« 


•ClLCtTIM.    NAVIUTION 
TRANSISTOM 

A     STA4     T4AC4IN*     SYSIEN    C4PA«.(    OF     THAC»iN«    A 
itCONC    "A»NITU0€    STA4.       jNlPOtAF    TRANSISTOR    IS 
UStC    AS     TMl    iLtCTKONIC     CHOPPER    AN»tIFIt«. 
AO-MS    1T4  JlY.       * 


KA*ta    ASMMkltl 

TfN*IOn(TUS 

DERATION   AX3  Evaluation   of   PO«TA»t«.    Systin 

FOF    M(ASLI*|Mt     TENSION    aNO    P»YOwY     ON    STATIONARY 
0*    "OVIN*    SHIPS    CA»LX. 
AO-tM    Vtt  J>'-    >> 


THt     FORCES     JN    4     »Lt»0t4    iwCT     OF     REVOLUTION 

"<;,t4:N<j   jNC.c>  ■4vu. 

a0->«4    *«1  .,!  >■     is 

■••Y    TiMmiATUIC 
MCY14IAL    TOXIN* 

•OCT      TtN»t«AYj«l     ANo      lItEK.      "L/SCLI     ANO      T  0  T  AA. 

•OC'    Ca'ROi-yoRaye    vA-Jt*    FCRE    jFTER>.l>*3    In  KAtCIl^ 

noRavAl    EnOotoiIN    POISOvtJ    ANO    FASTlc    "IjE    E«PO»tD  tLtCTROeMCXtlTIITr 

CON'lNueuSLT     TO    ENVI«0-<"ENT4l     TFNPlRATgRES    OF 

J    :.     1>     C     4.0     4»    C.  EuECTROCMtPlCAL     "lAwTlONS    ANC     SYSTfJIS.       Rt- 

aO-»«»    ok  JIv.    14  FERENCE    tUCTROOCS    FOR    LlOwIO    a»N0NI4    SYlTlNl. 

O'lOATlON    POTENTIAL    OF     C  A*.C  I JP     IN    ThIOCYANATE- 
LlOLIO     AKttONIA     SOCuTlO.vS.        TMtORCT  ICAL    »NAtY»l» 
i»flR10tS  OF    CJRRENY    01ST4I»uT10«    IN   POROCIS    ILlCTROOtS. 

MCMANICAL    PRO^CRTII*  AO-rVS    Itl  Jiv.       4 


•CCRAHIC    CA^ACtTOKS 
PWCOUCTtON 

PRODUCTION  k.MSINM4lN«  HCASuRC  FOR  »y»- 
"IMaTjRE  TtN^RATuRt-COi^PtNSATIN*  CERanIC 
CAPACITORS. 

AO-t«»    IM  J^i-      T 


a's^'vEt     of     data     in     t,<    open    lITERATjRE    ON 
i'-.'HtilJ.     PROPTR'lES    4N0    USES    OF    RORIJtS    JF 

':'4NIJN.     lIRCONIUNt     HaFnI^N.      »4NA0IuN.      N I 0« 1  ^^ ' 
'AN'A^jAi.      C**0NIJ4A.      A»fc;      THORIJN. 
AO-t*«    44T  Jl>.        • 


«RIStS 

FHVIICAt 


RTiii 


A  sjrvEt  of  0AT4   IN  ■'•^^  open  literature  on 

I'NTwtJiS.      PROTRTIES     ANO     JSIJ     OF     tORlJtS     OF 

Ti'ANIJN.     2IRC0NIU".     H.FNIJ".     >»NAOIUP.     VIOBIU"" 
'AN'AlU*'     ChROMIJN.      ANsi     ThORIUN. 
AO-t**    4*T  ^I  I.        • 


«IO(t 
»Y"T>«I|i 

A     SuRvtT     OF     riATA     IN     THt    O^N    lITERaTuRI    ON 
ITS'HfSH.     PROPFRTiES    ANO    USES    OF    (ORIJCS    OF 

*Itan;j«.  iiRCONiuH.  hafnIjn.  vanadium.  Nioai^. 

'4N'4..^N.     CHROMIUM,     ANJ     ThORIUM. 

AO-t**   4*T  jN.       • 


««.UUL(i 

CALCULATIONS    OF     >ASiC     PA«ANtYE4S    FO"     auANTuM 
-•<"1Cal    CalCulAT]  04<»    jN    »0R0N    rONTAiMN*    MOl- 

icm-ts.      Calculations   of    vaRIOuS   valexE   state 

iLicTRoNS  affinitiij  of  horon, 

AO-t*«    4*1  j\l,     IS 


•CtKAMIC    COATINtt 
COMTAINCM 

PROCESSIN«    AK]    OESI.NIN*    OF    NAMWFACTuRIM* 
EOl/IPhenT    for    COnTaINI.*    SkttVl    LINCR    ASSCMBkT 
TO    PROVIOt    SyPPORT    FOR    CCRAXIC.    CERANlC-COATtO 
OR    >«TaL    LINIRS. 

AO-t*s  *m  jIv.  a* 


KtlUHIC    HATMIALt 
OCFOnitATION 

ROLE    OF    SRAIN   BO^'VOaRy    IN    DtFORMATlUN    0». 
CERAMIC     MATERIALS, 
AO-t*S    ttl  ulv.    1« 


•CtRAHIC    KATtJItAL* 
P*OCfUIM 

PR0Cf»»IN6    AND     OtSI.NIN*    OF    "ANOFACIURIN* 
EOOIPMtNT    FOR    COnTaINI  <S     ScEEVE    LINtR    ASSCIWtT 
TO    PROVIDE    S4JPP0RT    FOR    CERAMIC    CERAMIC-COATIO 
OR    METAL    LINIRS. 

AO-WS   »M  ulv.    2* 


KtRAMie    NATtKIAL*    . 
MOOUCTION 

PILOT  Plant   o^ratijn  for  la"M  scaa-E  pro- 
duction OF  BATioj  OF  HjiM  Purity  for  use  as  an 

ELECTRONIC    CERAMIC. 

AD-I*«    *M  uIV.    14 


■ODT    TEHPtRATuRt    ANu    lIvER.    MUSCLE   ANO    TOTAn.   RCIKAMIC    MATMIAi.* 
•OOY    caR»OmyoRaTE    vAlJ»>    FtRE    utTERMIN«,9    IN  KLOIN*   PUlMS 

NORMAL    ENDOTOXIN    POISO.vtU    ANO    FASTIO    MICE    t«PO»€0  ..,,,..    4    ,,.4..,,    ,,,,4 

CONTINUOUVY    TO    EIIVlRO*«CNTAL    Tf MPtRATURES    OF  PREPARATION    OF     A    MA.NETIZABlE     CtRAMiC     FLU* 

S    C     15    C    ANO    4»   C.  '°"    •t.-OINS    METAL    EOfcEi. 

A0-M5    OM  uIV.    14  AO-t*S    *M  -1*-    »' 


Nl-3 


4CAWIU    TUSfi 
a    RATS 

OtSISN    A>«    fA»RICATlON    OF     OcVElOPMEJiT  AL 
NINf-lNCH.     >-RAY-SENSirIVE    CAMERA     TuUS    OF    THt 

p~OTOcoNDucTivi  silEnIj"  Sa^facf  type  for  an 
a-Rat   television   inI^EcTIOn   System. 
AO-t*t    501  JIV.      t 


KAPACITORS 

PROOUCTION    i.NClNC£RlN«   MtASuRE    FOR    »u*- 
■INIATuRE    TEM^ERaTuRE-COmPCNSATIN*    CERanIC 
CAPACITORS. 
A0-t*5     1»»  jIv.        7 


RCA^ACtTOMt 

MANlVACTURIN*    WTMCM 

DCvlLOPMfNT  OF  ELECTROLYTIC  NIOBIUM  ANO 
NI0»IUM  aLlOy  tAPACtTORSi  PRO^KFSS  REPv»RT. 
AO-M5    004  JIV.    24 


•CAMOMVOAATU 
MTMOLlBH 


CHS  -  cow 


t»ou.o   tflT"  *otu>  atix    •*>   'LjO«'3«». 


t»-l««    **f  ■>!  ••        • 


•CW^UTtll* 


KOiWTIIU 


n 


KOi^vnM 


MILf 

•  •C    tK    I IIOI.-4L -"!•»;»    »*»'    ^    •w»»^«l,    •Cin. 


,  .^M      i  ^U«  '*      AM 


•CI«.«ltOC( 


Kiacuut'oaT  •▼•TUi 


1  j«   ivKlx'"''  :■»" 


cu-'vt" 


»  .">jL«'  '  0". 

AO-r*«  •If 


i:«ao«Mr    •/*•    w>'»»;/»^    :>ii'4 — »':»». 


3t'4l-l     •«     '■*     W*^     y     tA^VIiM.        •    OKI- 


/^ 


■%ji    j»   4  »o»i».i:  43wr'i«t   >.   ••*   3f»"«i>«' 

3»     4».»4».l>«     :i.l4Nl«»     :j«'4l>li'<»     4«     41.lJ.ilC 
tU<W4C'4>|T, 


4lMt.'II  I 

4*-rM  »••  •' 


40-rM  4  11 


coi'vnai 


»■<■  •»:j«K' 


4«  i.«^^':^  3«    i»«j«ia   i,.i.j»i»»'i»« 
«I4'J•^^    »    •■<«   tA.^;!';;   ;»»\.'C"    it  «40«  »>f 
j«'««".»€    k-  .■••;..'•    '^*   'M    ."•  •-♦0   '•<»». 
4X>-rM  4  i»  ,: .  •   II 


!■■  'M*te   »4>;4*>.fi     •■>  ?»t«4'3«  •-. 

«ji«t'i>««   ;«   •-•CI   •44.in.u- 
•ft  V ; . .    . » 


■OTIO 


<t«MC»».    "OTION    C*^.Jl.4M0fc.    4Mb    i*'f^;'C 

jKiTO  iT«Tt».   •m»i«»'i:  «t'oo.   4ai»»«'ic 
■•thoo.    jOi»t  auvaicv.  •l4r««  *«toicMJn  -*!' 

i«»><>0.     l<»Ly>*TIO«    »     >I«'i:4^    -0'13«    4«4<.'U>. 


»'4iUi"   J*    «■  i -»•*"»■»:  .4^   ••»«»  j»    « 

40-t««     19»  -  !  .  .        • 


•  !MW!i«  r«»n»c'i«i»ric»   or    ,t»mic^\ri  cO»- 
:-«»ti   ■>«'«:'«o  ••&"  '"«   -''•».    «i»-«4*  4i«  o«OP 

•  :'i»4''i««  ^~4i>4C'i«ii' ici  3»   «t«»iici*.i't 

4»-t*«    3««  '^  •  ■     l> 


4KAt.'lIl 


COM** 

mvf'iH  -*  c»Ck.i.  iooei  4'>o  .oo«.»  'tu'iv 

•0    C»C.IC    C0O€»    4ilf    Jl»Cj»*€0'    •4»' 1C>*.4«».'    'I'- 

■cw:*  TO  T>«  co«i««:'.9">  j»  n««4.i  4m<  *A.M»ti 

•UISTI    3«    (MlOOt. 


TX    !i<'i»4C':>.    »       •-    •■»«4-»    J*     .J«»«»l».»-l 

'L.,13    ;!«tc'l3    »'    4H    •■.Wt     ''     J^t     4»>.--«". 


:.■••_.. »4-f    '^.c' 


ill    :i   J^^i.t    i'4CL«. 


(tillCI    '\.0« 


•uiote  ■IHlkl  eommjTiM* 

4*»V.1C»TI0N    »    li<X.€«»    "    "Illl-l    4/li^'- 

44.1tMntMT     fl't't. 

tO-W*    •«▼  <l<.      14 


KWIW 


.;k'>^.»  :i>.^«ini«iu   '..i^  "-J*  j«c*4 


•CSMICAt.    tooiti 

4f  MO 'UK  I  CI 

»t«jr.'S4"::    INT..**.!    :j«":-ii"'i  '«->" 

4.C  :d«»v,'4' .■■<»4..  »«oct3j«*. 
*»-r»«  oiJ  ^; ..     • 


Ka^V^ta   .MIC 


atH4iKx  »•■  T»«  "iNiKAL  It'   ^  ;o<»4 
•on  cloSc**!    4P»\.i;4TI j«   'O   ti.t-'ao«iic 

*1J  ^I..  1» 


It 


•«o»»a".i»  j»  :'c.i.   :>aci  4"^;  -ooc*  't^i't. 
'0  :•:.:;   :»»»  4ai   jiiCiMC-    •4«' :  ;a.4'i.'    •:'" 
<ft«t:'    '0  ^•<   ■o*»t:'.'>'>  J*   I. •••..I   »•».   "v».';«vi 
(u«i'i    If   i4ao«<. 
40-t««   ♦»'  -  :  •  ■    '- 


•COMlCai.   (OOIli 

-"WHOKICi 


«.;•   :-<4"4:  •!•:  i'i:» 
-'•T«io~i:    11 : -!•".<'•.:    ^-^ 


>«   •4M   aiaiJK  a*   4 


TM»0«T 


Ii»<«0«C« 


KMIM 


»     '>«     .•<"     .no    »»»    •«0>.tlK>«- 


a^-'iC4w  KONUNimmi  cjoti  *•   '•«  «4»«i  j» 

ClTtOo*-***    VCtMOIM*    'jMt. 
a»-t««  IM  ^I  •■      • 


KMXWTIM*  i«T«<ao« 
0(*l*« 

4M    ION    tOkMC    •»!;••    4«i*«4'll     :j«»    •■.«0s/«" 


K»»\<Tia» 

•AU.1ITICI 

4«  i.4..,4':^   o»    ."^aoi 

Df'ia»i»€   i.-;'4»i.i''   «5« 
*0-t«*   4it  .: . 


LJ   :..v".«4'."» 
jit    :~   —tc    ■«•<««. 


•CefVt'^at 

COiVV;''ia    wMIC 

.04;-    Dti:."   "O"    '".I'i*.!    ^"i.t 


COM^nat 

•cwKAroat 

•(NCa4--ia. 
kO-t«1    101 


:j«.   ■»    '.«   •-4U.I   3*    •■*.   jc>  1 4k. 


■CMICAL    MOIII 

"<     tO<J<C4»'     .4't«     '.Oa     3»     4     ■«>»•-•••' ox  1 4 » 

»..::   »f4«  «   i*!*.;!*  .5<<'    4«.4wTiii  o»  »«»»»»*« 
;:»'«;»^'io*   fmt    *><    '.ia   ai-'iam. 

>0-t*1    '04  ■>>  •  ■     ll 


•COMlCAt.     tOOIII 

ITHucTuaiAt.    ■■llI 

•uc*^!.*   J»    -o«.:4.    »<«..t   jNO«a   (iTcaiuk. 

•«tll>.;«f  ■    '^i.iN   4«c   4i;4^    co«»aeit  lOK. 
aO-r*«  5a'  ..!  • .    a 


aCOMKAL    •OOItt 

W>Ja'>    or    -•natONI.    r.«»w«.t>iT    iAlk4   tCNIW 
•L^M-    4NC    »i.l-</<a    lOOItt. 

40-r**   I  a*  ji>.     a 


CX>N-DEC 


ITSTIM 

MrraMTie 

4    IaT    UI   MWtt.OtB    TO   COMPuTI    T>«    Tl l« 
OPTtlVJH   CWIVIM   nMCTIriar    TS    M    kf^ltU    TO   A 

liwah  coarntai.>.tii  (t  thi  latrxoo  o»  truMir 

OltCtNT, 

aD-«M    (M  J I  •  •       • 


tcvrriML  tTrrvw 

A^MIOIIIUTt     •WThCOI    '9«     4IU.,T2|>M    NWN-VI<«AK 
AUTOMATIC     ITITIKJ. 


KWtneL  tTtnnt 

LtWM    trtTTM 

cxiitN  o»  i.i>«4a  raociu  AOA"l»t  ci*nt«oi.   »t». 

'iKt.         CO«iTI»OtLl"l«     4     lT4*Ci'      Kna.Y     ILK*     •4af|l««, 

wli«A«   rHQCCtl. 

A»-t*t    07*  ../!<■       • 


•cetiTitoL  IT  (Ten* 

aM«M    OCTUTWU 

"><    ailrOMM    0»    4a    4J'»«4II;    a>uU    ^OKTaOt 
t'tnn    TQ    ru    tI*MAwl    4/«C    «IA«ao«r4MO    MClK    tMCKA 
ri*     lltMAt.     Tb    NOIII    KaTIO    mat     (I     .111    T«Aa    JN I  T  T 

40-t*«   fM  .1  ..      t 


aCaMTMOl.    ITITtMS 

•  II 


CIK'-'ttlO*    >"    404^'. »»    4W0    H^»-<>»'1"U1« 
coarmoi.    (Tinxti    mc  UPtum.K'' t^    data, 
A»-t«t  Tae  ji«.    ll 


aCOHVtcTISM 

kiabiDi 

'>«    lOLINtlt   0»    10\..'l>i    0»    aallc    »».0»U" 
(;0«CI«|.1»«    »afl    'HiawA.    CO«»tC"0*    0»    .!*;10 
11    COfiHOfMD. 
40-***    T»«  .  1  •  .        » 


Kltvo  (VfTtn* 

tLtCTMOlCCHANICAL    NtTHOO    Of    SCAMMItw    Tt« 
STI«TCh    AMAT.        ANTfNNA    AMUT    COM^MO    Of    Ol^OkC 
ILC>«NT>    mOHIHITT    COurutO    TO    A    TfO^IIMa 
TKAfcSMIttlOM    LIX. 
*0>t*t   ST*  ulv.      t 


•CDUlKUt 

vuLJCiuaiklTr 

TtMKR     jrauCTUKAt.    riKIK*    TtST     ASOAHO    IX 

rAciAk   cKuIua  (lulCM   «akIIalOI    ic-llli* 
some  "cssunt  livil.     TiK^atruKC  KCASuMenOTk. 

TOIIC     b4S    SAHPutS,        ITxJC'^aAL     PAKAM , 
aO-(*«    »«J  jK.    12 


KKT*TAL    riLTtM 
OCtltM 


OtAATl 
AO-Mt 


'AL  UNIT  ca-oK-aai/Ui     ocsIcn  jiTa  ao« 
OjAarj   cariTAwJ  »0«  'iLIfa   O^tRATIONS 
x«  0"  '>«  TNiao  oye«TOt«  at   >o  hc/». 
OM  Jl>>      • 


acirrtTAk  KlXtai 

imHIMCNTkL   0*Ta 

INTiarCWNCl    ANALTJil     Of    NC  a     C0»<P0«*XT1    ANl 

CI«Cv.|T     TtcMHIWUIS,        KAtCKk.        tfAaANCThIC 

AK^incat.     TuMc^  oijoii.   TaAi,sitTo«t, 
nitaiTij.     cayiTAL  niuas. 

AO-t*«    ••)  JIV.        • 


■CirrlTtc 

mmy 

tr' 

4N»«4l 

i.4»taj 

"u't  t 


tTRUCTUaC 


OK  THC  aooiaM)  rACl  or   CKKahic   ok  HARO-AU.et 
■LAOCS   or   A   CuTTINt    T»,)t.. 
*0-t*t   TM  JiVi    2* 


a<urriNi  TooLJ 

HiTM.* 

CUTTIM*    TOOCSI        DIKUiSION    or     VADIOUJ 
MTMOOt    or    CUTTIN*    IVTalSi    INClUOIN*   Pg«OCN    CuTti 
MOCKtT    BLAtTlN6>    AND    IkCCTKON    •OMtAKBMlNT, 
*0-««S   (ST  Jl«.    2* 


KTLIiailCAL   •OOltl 
IMTtWUL    lautTIONS 

rXOCCOUMS    INVOkVlN.    4    KCXICTIOM    TO    IINSLI 
IMTEMATIOM    rOf<    OIlTKIaJTION    OT    FlO*    PAO^CKTKt 
ACKOSS    A    FLtT-rtcC    CTLlNOCa    ARi    SIvtN   a>    4 
rARTlCuLAM   CAU    rO«   U>lC«Ak   COOT    tHAPt*    C0«^ 
P«1SIN«    A    TVO-rOINT    tOJT     VAUUC    PKOCLtK. 
AO-MS   ••<  Jl«>      * 


KVLINWICAt   MOItS 
tun 

IxnaiXtNTJ    aiTn    Thi    tUylD-rULXOi    IHPOLJlVt- 
LT     STASTtO.     Wl>*IN«    CTLINOea. 
»0-t»»    ITT  Jiv,       » 


•CTLIMWICAL   MOIt* 
ITMILITT 

INVCSTI&4TIUM    or    tTAtlLlTT     ]  N    4    alMCD    CTLI* 
CICAL    SmCLL    OuriNt   wOuMITjoINaL    COnnittllONi 
AO-tVt   aU  jIV.    25 


a«rLlt0llc*L  MOItt 
icTi  or    T.4ia«Ai.  .aAOilNTi.    anotTM  a«Ti  ano         JTUuctuuac  iWUJ 
ii»  CTC-tJ  on  THt   i«otTx  or  au»T  ro« 

«UBr     to»Olk    alTH    tor    «4i4Tlvt    ••©•TM  INVtlTISATlOU    Or     iTAiltlTT     IN    4    alMCO    CTLI" 

»"HlTi     kUPCalO*     :"T»TA4.    OOALITT,  0«1CAL     SUtLL    DO«IN*    1.0<««1  TJOIdAL     C  0«r  •*  1  i  I  OX . 

•  a*  .^I«'    2S  *0-t*t   **»  Jiv.    2> 


KOMVtl    MTt 

•rvciAi.  ruHCTiOMS 


COHjUkATT     '^NC'lONl      l«     JM.I.;      f4Clt. 
AO-f««    TO*  .1  • .      ll 


K04I.AWT1 

C>«»ICAt. 


T»It 


3f 'laaiiu' :.*■   0«    C-.oaiJt    I  o*-    :  JOCli^'aa' I0« 
l"    Il»il«lTir    14«IN(    ;x».4N'i. 
AO-t*«    l«t  -  1  <  .        • 


KOiM«CT|oail 

MTtCMATICf 


aCOTlTAL    »T«UCTUHt 
TtlTl 

er'tcTi  or    ^i^aiuu.   •■AOKNTk,    »MotTn   aare   ano 
4N»«4ti><«  cctti  on   THi   »»o»T>.  or  KuaT  ro« 
i.4Uat.      »onj   fcaoiN  aiTx  i.j<  rii.4Tivc  ■aotTx 

aATl     tlHllITS     K»fal>l    CaTJTAt.    OUAtlTt. 
AO-t*t    •!«  J>«>    29 


actrriTALl 

CtlUMIC    MTfaiAU 

•Out    or  lAAik  »o»^34a»    IN  Dt'OaiuTiuk  or 

CCaAOIC     HATtalALl. 

A&-t«4   f«l  ^I>.    la 


•OaTA    MtOCCMINt    •TtTtW 

COMPUTtaS 


1.0C1C  Mti»N  roa  TaiSTAtci  acvicts.  thc 


4Pr« ? 1 1 14* T :  vKi   .i;s..   j^'-ovj'-a. 
ao-t««    •!•  .!«.     )C 


•coxacLATioa  ncMatiautt 

IMTawMMTATlOM 

4   Ot»ICl   'or    4^T«0"ai^4' lOk    J' 

•OHT101i.OOtXA.4TIC     Ii»D4^1. 

AS-r*«  *u  .1  •■     • 


OMtOflOai 
TiiT  iaum«NT 

Ui.T    ii««aiiaN   cnanvca,      ottia*.    conitwxtiox 
4ic  OPtaaTjOai   or   4   awoTO'T*!   Tiirta    in  imjc-  cia. 
'41N  cowoiTlo»i»  or    io\...Tiok   |Tari4«TN,    rcMrt*a'u*t 
4«C  ».o»   Can  •(   ACC^Art..'   ainif>oycfo. 


•c»T*r*«.i 
oirrutiOM 

aaiir  oiKuttiON  or  rao«ais»    in  a  amcasi 

T>«o«(T  icAt.  iTt«itt  or  oiKatTi  oikocation 
nOOb.1.    T>«0«»   or    CLINT.    r|»t   oirrutiON    In 

..IThIJN     FLuOaiSf.     4>C    jI*l.0C»T|ON    •©•li.ITT 

IN    CCaKANlk^. 

40»t««    CM  Jl  >•    29 


KariTAcl 

■UMirACTk^lM    l«TM«M 

HAl...     crrtCT     N(Atl^tMINT»     IN     IN»WCATy«9.     4 

'M>«-or.#v.ii»<''   "CT.«x>  Of  tTuoTlMt  caaatta 
TaANSPoaT   IN   iNauLATO<U<    a  •CNtaai.  aNA4.r»l»  or 
uN|r<H.Aa   ITtAOT   STiTt   araci   Cmanu   LInITU 
CuantNTl    Ik    INilA.4T0«9.    0*«ANIC    MXICOXOUCTOa*. 
4)«    COS     aat     TOPICI     INVctTliATIO     IN    rMOTOCONOUC- 

Toa  acUAMCH. 

a»>t*9  *>«  J I  • .     t 


KOaaoiiOM  acMAacH 

LA»OIUTOaT    tBl;ia««>lT 

14,.'    |i««aiin<   ^HANtfia.      x>;&n.    conITnuc'i.'n 
4NC   o»ta,Tio«,   o»   4   "ao'STTPt    T[«T[a    in  a"IC"   cta- 
■•l-  coxci'IoN*  or    wt-'lOk   »'.<»N»T~,    TtxptaATuat 
4><   '.or   C4N  ll    >c:i*A'l.r   ajpanoutto. 

AO-r»«  ••«  ji<.  10 


KartTaci 

»I>ML(  cariTALl 

utau   caTiTALl   or   SiwICJx  CAatlot   HayC  Kta 
bao«N  raox  SOC..T10N  IN  cM«o«ljn  iT   THt  TaavtL- 

AO-r»9  T«a  jiv.  19 


aceaTicotTcaoiot 
u*ltc 

i«4tuaf«eN»   or    iT-<TDa34Tcoa' icotTiaoioJ 
IN   jXiNC.      rtvlLOPWNT   or   4   xiTiioc  roa   t.* 
•<C4Ka>(kc>'T  or   ■KftManuioi.   in  j«iNt. 
ae-t**  rra  ji».    la 


aCOkxiC    aATl 

Auaoiuc 

aaiTaaCTi   or    90«i(t    jouaNAt.   aaTicLla   On  Mcr 
•"TtlCt    ANC    AjTaoxo"'. 
A»>t*«    CM  .;I».       2 


COtTI 

aMa4.Ttii 

1  14111  ro«  uNoiasT.NolM  tmt   m(.4N|n«  or 
afkou^cr   AMAL.'tit. 

AO-t*«    *«•  wl  <  .     12 


•C*T9Tat.S 

MUM    CCUJ 

lOCAa     CELL    ANMAT    OTTIMUATIOM.        altlAaCM    aiC 

raaaicATiON  fmaIcs  or   tmis  tOAa  itac  oiaccTto 
Tovaaot  DCnONSTaiTiM  tmc  PoTtNTiak  or  LaMC 

4at4,    THItk-riLH   C40KltM    tocTlOt    rxOT OVOL T 1 1 c 

•uTtaiALS.     ro»ta-TO-Kl«xT  aaTio  roa  roo*-!**" 

tauAat    CIU.I    4Pr«04CHC4    20    tATTl/Lt. 

ao»t*t  «M  jivi     T 


KUKvte  moriLft 

TWIN    riLKI 


BtuaacH  OM  Tt«  UNcaat.  rKOsLCa  or  MlTCHHai 

IN    TXIN    ■tA«'«TIC     rlLXt    tH(N    TH(     9IITCM|k«    rICLO 


II  a««.ioui 
ao-t*«  (ll 


•CUTTJl*    TOOU 
■UMlVaCTUMIN* 


'Uak  ta*T  oiaccTioti. 
Jl«.    2t 


uLTaAiowlc  nfTMOO  or  raoooci"*  CMir  ••taaiM 


MS 


TtakAar   co«»\;Tta  utlo*   TtanAaT 
aD>2*9   0«T  OK.    >0 


lO«IC    ClaCUIT*. 


iXTAB->  4N0  THC  roa^o  or  tAwiNt,     A  oecl- 

9I0N    TaBLC    LAMUJAftt     T>4aT     COnClNTS    C0«0l-*1 
AND    OCCISION    TABcCt. 

ao-t*«  *M  .J>«.   90 


aoara  ntoccMiM  •y«t(i« 

K«tWi 

TMC  ra«aic»TiON.  staiAN.   aNo  ocvCuopwCnt  or 
LO»ic  AMO  Ktoon"  suMraTcn*  roa  J»t   IN  mUh  »rt.co 

DATA    mtOCClllNfe    STITlMa. 

ao-Mf  aot  >')••  10 


ara  moccMiM  iTiTtw 

t'UCM 

iNviiTtiATiok  or  *rttCH  raoctssiNt  iTjoiti. 

void    DATA    rftOCCMINi    »T»Tla.    TP    iUP«»«T    actCAHCM 
0»<    OI81TAL    VOICf    CO"«U<«IC»TIO»<   4NC    tVA».U»TIOI«   Or 

A  irciCH  »aio»iotm  cOKpaiJiiON  tcchniolk. 

aO-t*S    ITI  oIVi    90 

ara  tiunmimiom  (Ttniw 

aUTOHATIC 

AkA.TTic  4Nti  t«P«ainCNTAi.  r«ocit)uat»  roa   in- 
paonN4  Tn  rcaroaiuKCt  or  a  sptcch  coi«^at*9io»i 

$TJTlk. 

ao-t«»  171  Jiv.  30 


ATA    r«aN»MIMIO«    ITITIM 

twieitt 

coi»4aiiON  or  04TA   raAi»»"i»»iON  ia*u«9 

MTaClN    Lf    aAOlO    AND    TiLC^HO««     STSTCHS. 

ao-t«t  tto  oi«.     9 


tTA    TIUMtHIMIOM   «T(Tt>M 
WLlaaiLITY 

TMt  raMlcaTioo.   J£»i»n.    u>0  ocvclO^ucnt  or 
LO»ic  ANO  NfnoaT  9uasT>Tc>u  roa  uu   in  hIIh  »mxo 

OaTA    PKOCCISIM«    STiTlMa. 

aO-a«*  ao*  Jl«'  >o 


aoccitlON  HaaiM 
WKavioa 

io>^  racToaa  ArrccTiNfc  oisa^ccmcnt   in  a 
»»uu.  ftaoor.     kCvcaai.  itiimli   4N0  popva-ation 
»aaiAat.CS  OM  ThC  aaTt  or  oitaMCCXCNT. 
AD-Mt   aM  JKi    2* 


aetCIIIOM  HaKlM* 
COOIM 

iTuoT  or  intokhatio.*  MoctkkiMS  avtxrs  or 
p«o«LCN  »0LViM*  ANO  ac..»Tco  p«owlC"s  or  tl«0O«N« 
anc  SToaaac.     r«o«LCii  >ot.viw«.  rMCOOiMi  or 
rtaciPTuai.  i»»o«kation.   ano  Lla«NiN«  aiao  ito*a« 

or    VCaitAL    NATIKIALl> 

ao-t«*  io«  jt"'  2* 


Due 


■CltlOM  ■aaiaa 
imCTI»tl«U 


••oatf"    '0   ■i«-a4a4>«'ia   ••oai.i-    i"voi..:»«   4 

NOMt.l>«4B      ili'li»4.      IJv^a'IDN. 


Taic   aiwtrit** 


FLOa    04 
;lS'"lo 


4    FL-Iu    al T 


-     NoN-UklFOHl.      VtLXiTT 

jl  1    T»»t    Ik    4   CoAlrarL   alTH 


•Ci.4yioa  or   4  <«T4wLIC   'It"  "MtN   n    IS  CUtcTai- 

C4LLT  Ht4TtO  4kr  It  IN  •MTilC4.  CONTACT  aiTM  4 

mCA'     ilk«. 


lAR  -  %IX 

0»IDATI0N    POTINTIAL    Or     CALCIU*"     IN    TMlOCTaNaTJ.. 
LIBUIO    4MH04-IA    5OLUTI0...S.       TMCOaCTlCat    »NaLT»l» 

or  cuaaCNT  oisiaiBuTiON   in  roaoo*  tLtcTaoocs. 


Due 


CmCTIVtMIM 


uiott 


••oml:>«'>   .'••'iv^^  r2v^':><. 


•iii    4«jv"«    •    v~4*r    ••>-3  ;■*••»:  ^4^    -jXx". 


sioeci 

•4«4«f«i:   4'»^i»ic«'ia"   11  4C"if»u  •»  T>« 

■-4'    >^C':0«l    41     4     >XT4M     <4l<lt»I.I     C4«4CIT0«> 


•      '^••4l>.l' 

4 "^^  :*,?•. 

40-t««     IM 


•CIOMI 

MMICOieuCTOKt 


^4c -C-UlHtl.  '      •.     •4MC     KtAC'WK* 


•  -H.  •  .  3«<. 


•  4o«.'I>«    !••    •OOH*    4ilJ».        ..•4'     3ir»«»C'.J" 

"••*»U«t»t«<T»      I»»l»»«t'40      X      '"t      •4tlt     J»      '>«  !..;«•       ■N.44.41,-      ..»»4«      «4  >.  I  » -,.  i »  '  »^w.'IJ« 

•orwss.'i*   '«'  t«'»M»ic   »'4;.:i.«  •44^'»  4»»   4t       «»:.j^3j  ,»    i.ri.4».   .:»»i»i»   •4,   f*.4-;>.«. 


eSMMIC    MTtaiMJ 

■OCi      3*      MAIN     %Q\9tQA»^       1<<      Ot«^«M«*  ,  .*<«      jr 


•««»:»   4>c   .••f«,4';j.   j»   . 5«.« •  •  vo  1  XAk   •4r«» 

i"      4      ».4tM4. 


0*   •4.44i.i>«  :L.44a«*i  :^«'4;«iiib  411  4iaiji<i; 

M  jl <.       4 


101.101 


CMTINM 


M^ltt 


4  "I'xoc    i»  •«f»t>»'43   "J"   :4^Cv«.4';»«   ••« 

icp<e  4«f4  D»  4   -owcr>i''<ic   jii^f»  .:-Cw4. 


i*t 


MTtBlaHATlM 

■  IC4. 


t::jt4i     4  k'i«u«.i;  4»K«*i.'  ••i>*«<w<  ^- 

.:^     4n0      3^fr-4      .n':     4      li-VW-t     *•.>««  4  M«t,  *.« 

I'j'l"  'a*   ■■«    -X    .»>-4. 
40-t*«   tti  - :  . .    1. 


.-••«■«  r  (HI  1(1 

'■on'::4.   -4»4»ui'»  »o«   4   Di»i'4^   cow^v'i" 

.4»0«4"^«*.  VIVA.*!      D*      4'»      4*4*^*t;k      3*      -J«l'f*»- 

•o«4«-    f»^;»i«>.'    x   u>v«.'l    D»    i*    •••4.»- 
40-r»f   IT*  - 1  • .    >w 


(i-4tc:v  4  :4>>«i.:''   'i  «4ti-*«oouct  > 
•4«;4(^r   C4>4C;'4x:t  •i:*o<4>c  "isof  utrtiwcD 
-:   4»   4    .4»4c',^  3  ioot . 

40-t««      It)  ^1<.         • 


J*     '«'4^-«4M     -0'      :4««.I«      '"lOcC      4f»VlfIl/Ul 


•eioMi 

(Okio  itin  •MTitct 

KK.;?    I'«'i    -;c"io«4.c    .i"i'i«»   i>»v<J»l«i»  »» 
>j«c';i«<»  4*   I-  4»:   '-•4-<ot. 
kD-t*%    OiO  Jl  •.       • 


fLt:'«<»«:"ANic4».  '^'■<oj  j»   »C4NMIN«  T>« 
I'M':-   4HH4'.      4a'C'M4   4i««4i   ,e«»o«tc  »»  B>'<»-' 
I^l>«sM    ••c«;«l"'    ^J,^vl3    '0    4    'to-*\t 
••4«.i»;  5llo«    .i-*. 


:'"»n4>tcr   j*  4   »aNO»o».i  4«i't«w  •!'"  » 

444,l4^-«[«(    •«v<^a«C     \i\'ln    J*i    4*1     la^a^iC'L' 

40-t««  **o  ..:  • .      • 


NT 


Cn,IMMIIC4k    MCIH 

T*«4.ri  o»   'Ht  co»»\.c«   K«"i«i»*  iOt»»icii"'i 

»0«    'Ht    MOCklii   0»    ICiTTMl-**    3»    »0"«<*4...'    1»- 

ciaCdT  .IW4KLT  >o^4iiiifa  i.t>^  (w1ct*ov4*>«'i. 
M«tS  ••   oifLlc'ai:    ivixl'C   :i'cj«.4ii  ,«^[«mm. 
«0   W   •••  ^I<.    t> 


•ctii'M.  :9twn»« 


•«ItIT4t.     :Ot»\iTt||( 

MMTian  i|>«Tic* 

I      14'      14  <      3l<t^J*lJ      'J      .>>"^»'t      '-t      '1^ 

fiCKC  4i«  nOMfn^vj"  '«»»»#i«  »tw4Mi<«i"i»»  j»':«^«  J*;..*,  »^i<':v<    •-   tc    .»•..[.    ■,   4 

■t^xci  t*s  »»»Titji  ,»o  j«%AiS(0  4i.»*t:  -uwivc         .:<<4»   ■>i'»j«...««  ••   '"J   M'-oc   .)•   »'U."i»' 


»«  '<4>  'Ml  mxi:j>.(  :3Nci'i34>t. 


•It* 

K«I«H 

Of <i. snafu''   w   4  'Mii<«  }i(   '3«   <u    •' 
*»«0   •    •in.  «(ra«craii'   ■£'*•.>. 
*0-|*«    tM  jl  •.    It 


110 


IT  e*Ht 


•ua»c4ia  »c  'ut.>>  k.tkf  'tt'i  !N  ^tii« 
»•«  •o«i«m«  3u»  J*  I.I   3it»   •«  Moou^f    iio- 

I«C"    Dl4i«T»«    *OC>|T    :.3V4IC>    «->«     kOvlj 

.4»'     "OTO*     ;4lll     IT      tl'Vjtllt      "OH"!-*. 
*I1  ^I<.      IT 


trie 


n«aiT 


COMTtMtMCt    V    «CC^«I>M    MalCI    •!'■<    Mi«a4..- 

OMOCI)    aCCUMCNCt    •(l.aTiMSi       4    >4":i    -CC-OTIA* 

I   ti<t*i   lovOLvi**  T>«  •aaai.io  j«   <4ii:4«(.c 

**<UM(Tta>. 

aO'Wi  Ti)  ^1 ..    .> 


40-t*«    ••• 


•*«4*€-i.CX"      ->5*.  4*4.  J«      1  ;  Ni.t4  '   ;  v4i. 


iOlflTac  :9<»\<Ttaf 
a(i.<T| 

4  at. 4'  x-.:i   '5  j»*0'«''"4'«   •t»:jfc/«-' 

»!>-»•*   att  ,!  ..    J. 


<I«ITac   CMWn** 

•KtTITuTtI 

.i«;-    X'li"   '3"    "a. I' 4*.  I    j«...ll      •-« 
'tasAa-    coK^'.'i'    ,»;■»   'la^aa-      j»;:    ..•;.. 


•OKITat.    tT>Tiat 

*>L4T| 

4  44.4'  3t.;-i    '0  3**J'«J'"4»    aiiijuc-'^ 
Xc:»4_   xijvta   -^»rat,D«, 
aO-t*4   a  14  ^:>.    >. 


i«:-4«ic4.   i>«:«<ta.-i«  »'X!t    3»  o^Tica*.  (ao** 
•a4C4;<.«    1'5't".      »«i>i<.i»vj.   4C".:''   cj.<ct«»>» 
3<t:4'<.    'asa:  ;4':0H.     I  ^t'4..4' ;^N    4NC    v>«UOI>« 
J»    f*.;»i«a'    ;•.    '-l    "1..»'>K    -'.,.    a40«a 
•4^ :.:•.. 
ao-i*a  (Ti  ^: • .     a 


i«imxj    4a''I>«aa( 

Jk.'U   atlP  '■tautncT 

■«:-.4«'..*.    i*«Ii<ia.a«    kTJCT    3>    OTTlcat.   «MMII 
•"4t-.;»«    1<»'I«.       »al>ii.l»l.l    aCTl.l'T    co«iCM»l» 
Dtki.N.     '4«ai  ;4'13>>.     l'.l'a.,.4'19N    4I«    jXMaOIW 

J»    '*..••*■.'    :  ■•   '"t    "I.-ITJ""!   "!..   aaciaa 

•  4. ; . ; ' »  , 

40-t*«     tTI  wl  <  .        • 


•OIK>uilM    T\«tl 
**%   SIK>uUM(t 

4ai.*«i  r^r4'«^  41*  a4:aTiaT 
i>j»  -:  I  ■;-a-t4«f  3iV."4arf. 
*0-r*a    ••!  ,!  .  .       • 


:••  as/aau    'ULt 


a«l»*Cl«HTtM.  IMMTioai* 

C0»iYf»«t«<I    ■»    a»:*««i>«i   Ma!I>   ai'-   Mxaat.- 
OMDC*    afcuHHtxr    a(i.aT,9xli       4   -4'aii    'Ciotijui 
I   till   i'>vOL«i'«   '•'   'aoaLi"  j'   •4iii4ai.e 
**•«<« 'tat, 
a*-f«*   TU  jI,.    |1 


4«»M»It»t 

K'laHMNCl      4X4.'1.«      i»      ««4      CiO'w^W.l'l      4^ 

C!ac.j'     'fc*.ai:  w^Jli.       ^ASCa^,       •^•414^8,- 

4"»\.:«:iai.      ■»••*,  jijotj.    •a4v4;»-j«4. 
»ta«i'u.      ;«»»'4,.   »n«ai. 
iO-rtt   t«J  ^i  <.      a 


aCIfCiT   tTtttxs 
Until  3* 

fr'i"!   V    4k  4MSi*u(>w>   'I*w«(   uitrw"   tTITta 

4i>-t*t   trr  <i  < .    i» 


aOllTaiUjTlo"    Tv^OiTT 

ITaTIITICAL    MtOCItMl 

'Ht     -l-l'lN*     31  »THI«.>TI  J4I     0*      '>«     »1*TJ«4. 
•  4i'IMi     'inf     4>C     ThC     aoCj(     III!     '3<     4     tlKtia- 

Mavfa   3u(jr    •!'«   a(CjM*tN'    i>»^'   4NC  •c-«*ai. 

Ma*  ;  :t     '1*4. 

ao-l*«  90*  - 1  •  •    1  > 


aO«CU>«MTaT|0M 

vuacHco  CMC  •«TMoet 

W'taac  •'uaciKca   ra^ai   raoai   •   *>uiuu. 
ct.'ica^   a(M4a«N  ;(Xw4:'ii>>   '■«    ti.tj  5»  tMic 
~4'l    (arx    4rT*ua<>H0    44    4N    413    '3    NtCMONlUD 
Kmi^a    afUaaC"    ano    4*1    4.4,.4t«.f    >^    CO^t  IM 

40-t*t    41*  ^1  •■     ]^ 


•CO»»\.t«     ITITtXi 

•ttj'l.ITT   T>«o«r 


avirrwKMTiAL  fauATioiM 


•OIOMI 

i«««j«T«i44.  ••oojc'iai 


^•«-*4»»>>tTi»  ci«i«t4i,j(   •■uai.iMi   In  3i»»i«-  •«oo<.c ';■>■  i-^iNfi"."*  »'-c:»»  •?•  .4..,. 

»"TU(.     f9U«T10.,l.      t(0     4>lTt««»l.     at.4'13Nt     Ult  4a»«NlJt     «4a4C  "in     j  !  JO»  I  . 

*I»CN.    LtaoiM   '3   4   Ujt^TnM   ^    '•«    jMiiiM..  40-l««  4*«  ^:-.      a 


at. 4'  l.:«'  I 

«4W«t"tN»1. 
40-I*»    4T1 


•OUC'    Hi«l 

aiacOTuiilct 


i; ■ 1 3x»   '0  -o»»Lia 


FLO*    0«     4    FL-Iu    al'"    ■fcj"-»JXl'0«' 
;lS'«louTlo«.     0»     '»l     Jt  '     ""'     l" 

,4ai4B.r    c«r»i-«.c' i«i"<. 
4D-r**  to*  ji«.     » 


*l.Lt>Ci" 

4   CxaMMH.   •!'» 


«4« 

linu.4T10H 

'-«    a>,i    ^ 
4D-r*a    »*T 


K4« 

*f  )«Tli.aT|oai 


'Hf    a.N'.at 

^1  ■ 


.N    V^^NC    .-LX.A.  lia' 1  J^. 


»tR4yl3«     W     4    <«T4wLlC     '11."    ■>*»•     IT     IS    KUtCT«l- 
C4LLT     Ht4TtO    kHT     14     IN    'MTilCJu    COhTaCT     HTM    a 
M(«T      S1N«, 
40-**«    »Tt  Jl«'     '» 


•«LieT«IC    0€TO«l»TOM 
r^A.IC     4N4tTn*t 

»UL»€-St»"Sl'I*t    ti.twTaO«.«PLviSl»l    OCvICU. 
»lH4vloa    t»    4    lafT4i.LlC    »1LH    •►«»■    IT    It   eLlCT«l- 

C4CL'     H«4TtC     4Nr     li     IN     »rtT»lC»w     CONT»Cl     aiTM     4 
hCa'    sink. 

ao-t**  «Tt  Jl««  »» 


-.,.►. ..s-^*    ^    '-«    4-.4Nla4C.    INC    DIaaavaN'arfjatLtCT.IC    0IKM4RMf 

^  -       .     >-  .^,._    ,„,    ..-j„,    ..a    r4N    •(  Utt* 


J»     'H€    -lC-4 

.€■.-  :_4'tr. 
aO-I*»   Tal 


1  >"»   a 


a~l  c 
.1  < 


301. t    4  4"    C4N    tt 


4     "t'-OC     i»     3»«li.J»43    '■J*     Cai.C>A.aTllM     Tl« 


a(aaTN 

iLlcTaic   euKOtxrt 

•>4    aICO»DlN«    0»    14, TH    CjaatNTl.       0«.?1»"    0* 
>'i'l-.    [Ll'Ta^^    i'at..!''.       UIC'«0U4    C(>.'4C' 
afiIS'4SCI     "NC     atC^xat"     l"*u'     .-•lJ4Ht«..       ^4Cl- 

KN-   4N-    inSul4':ps  j»   :jN«it;'i>..  ,.(4C4. 
4D-l«a    »Ti  .1 V  .       i 


•tAl'     HKKaiTT 

KUNTiaic    •t»o»Tt 

^^^-•f.     44'!:Lt*     •'*3'«     I.4S'     &t.aK4N* 
jC.lt'     %»4C»     «wl»"'5' 

aO-7*S   'A*  -I .■    Ji 


KCOMOvlCt 

of CUIO*    "UalN* 

4   B4i;5   'j"     •"Ciai'.N 

4[>->*a    ♦»•  J' 


Utt* 

.icitNe^aia   'I6u«t.»  3»  ti-tcTaoots  k^<oC" 

.aBviMfc    P«t!»u'»f    COHJlMOXt    0»    TMf    tAtcSOt 

MfLI JM    I  Ala  I . 

40-t«S    TM  jl«.        T 


•CLICTaic  aiCkO* 

HtrtCIUTICAL     ANAcTllt 

risTai»,,'ioN  o»   T^t  t,.t;Taic  fillO  in  t« 

BCK.NCAHT     LA'ta     0»     4     Sall^LlTC     !«    TMf     10N0S»«tH4. 
40->*S    too  jl«<    II 


IAS  -  ELK 

OHIDiTlOt.   POTtNTIAL    0»    C41.CIUW    IN   TMIOCrANATt- 
LlOulO    t«"0«14    SOLUTI0.-5.       TMfU»fTlC»L    aM»LT»I» 
0»    CIMMNT    OItT»IBUTIOi<    IN   »0«0<J»    UtCTROWSt 
40-t«f    >•!  x"'      • 


•«LtCTIIO(.TT(S 

CMtMleat    mOKKTICI 

LlOulO   AHOOtila    at  a    tOLXCNT   »0«   •IT   elu. 

tttCTKOCTTtSl  aCTIVATIJN  OT  iaTTiaT  CtU.1  AT 
-»Xi  OftlSN  Of  tATTlKT  Ct..l-tl  rV4LU»TlON  0» 
aUTtalALl    F0«    tATTlKT     ttFAHaTOOSI     ANC    CON^OONO* 

FOn  use    AS  CAThOOCI. 

AO-t«t   •§»  -"'■       ' 


•CL(CTII01.rTIC    ecu.* 
AMMONIA 

LlOuID    AXUONIA    AS   A    SOCVCNT    F0«    tlT   CtU. 

llACTHOLTUSl    ACTIVATUN    OT    •4TTt«T    ctU.S   aT 
-5X1    DfSIS*   Of    tATUar    CUtSi    rvALUATION   Of 
KATe»lALS    F0«    iATTlUT     »t^»«ATO«»l     »»«    COX'OUNO* 
FO*    uSl    AS   CATnOoeS. 
AO-t«S   ♦•»  >''»•       ^ 


,;\^    '-»    »44M.»«   oa 


KC0M0«1C4 

III«JI.4'19M 

■N»    a.a'l^s    -%    .••4.    X.t^O<-tNT     T«4NJS    TC 
4:.      IS     ■^t'la»•.N•N*     T«4.4»Oa'4':-N     KOlUIU. 
40-1*1      lit  -'"■       " 


aCLfCTKIC    FICLOt 

rwOTOMA^MIC     ^Attt 

cIC-fNBiSta    »iajM5    OF    tttcraOOtS    UNOta 
vAavlNfc    mtSSUlW    COHOItlONS    OF    Tm€    •ASa.lJS 
•*L)^'    I  A 1  a  '  . 
A(Kt«9    T»4  jI«.       7 

atLtCTPIC    "4eHlNt«» 

4     5T»«fTaiCAL-»^l.»C     1>.0«<CT104.    ttNl**'^"' 
«4I^-.TIC4L     4HA,.04     3f     TaA-.SUNTt     |N     4     J^'NC'^O- 
N<K5    -AC-lNJ'     t4^C^4TiON    J»     tlNC    tINClN«S     IN    A 
MNOtl-'HASf     -lCaO«A;-iNt    ANO    A     SlN*.l     AH-WTw/Bt 

cONvt«Tf«   an-   »yPt«I— OSCi  HAftNCT  IIATIOn. 

AO-t««    tot  -'*•       ' 


tct.ccTiiOi.TTie  ecu.* 
trncTivcwts 

0€»tLO»»«NT    Of     II*«J»tO    ALAALINJ.    ^I«A«T 
■ATTIRICt    F0«    Utf     AT    tJ«     TtHPtaAT  jMt .     SHU.' 
LiFt    ANO     StaVlO    >U|NTtNANCl. 
AO-t«S    »T»  J'"'      ' 


HkjSTlC    tMCU.1 

Of  Foil  NaT  I  oa< 

4      S^StlN«4« 
>"4t.      jfF0«>"4' 

sCM.  ;  St  4  a  . 
aO-l*»    IT  I 


KUCTaiC    "OTO«t 
«At    KAtlNiS 

DtSiaN    ANt     TfSTlN.    jF     4    SAS    tCAaiN*    StOat" 

laCToa    TO   -^fT   "!lM»"'    s'tilFitaTiOKS. 
A0-1«S   TM  .^IT.       T 


'■*^i    j'    l.A»'.r    jMt.^j    alTM 
,-»,i   aMOji    »4'ta.4-   aisP'jNSf    li 


K-Al'lCI" 

'M»0»' 

•-1      -•••4-.-       »'4il.I   ■ 
40-l»S     T»t 


3*    l^ 
■  .    19 


atLtCTaic   "OTO«t 
usta 

,    S'-NfTaicaL-P^cil    InOwCTION    St,Nt»ATO«l 

NAI>4N4TlC4t     4N4L0.     3'      T^aNJUnTS     IN     4     S'NC-*©- 

SIMict-»H4M     -iraO»»:-i''C     ANO    4     SINSCI     4»NATJ«<t 
CONVtaifa    .ITm     »O»taiN»04li    NA.NeTllAT.91. 

AO-i«s  tot  -''••     ■' 


aCLCCTMLTTIC    CtLVt 
CLteT(IOCt«l«ItT»T 

ILCCTKOCMfNICAL    KtACTIONS    AJ«0    STtTWS .       »l- 
KRCNCt    elXCTdOOfS    fO«    LIOOIO    AaWONIA    trSTtNS. 
OXIDATION    POTtNTIAL    0»    CALCIU*     IN    TNIOCTANATI- 
LlOtlO    A«»«ONIA     SOLUTIONS.        TMtO»tTlC4L    ANALTSI* 
or    CU«MnT    DISlaituTIO..    in   F0«0U$    UtCTaOOCS. 
AO-t*»    lil  ■"••      • 

aCLCCTMOatAtNCTIC    tAVCt 
(•UATIOMt 

»4C«0K0»1C    l8UaT10«S    •Ovl«M»«   TMt    INTl»- 

action  of  iLicT»o«A»Mtric  aavet  fiTM  wo«-uailfO<«N 

PLAiNA    FlOiS. 

HD-t**   *»i  •'"'•    '* 

tCUlCTHOMAMCTIC    lAVt* 
FHAM    tTUeift 

AT»OS««<<IC»    FOf«>»0    "«0N    LlftHTNiN*    0 1  iCHA««tt 
AKt    OStO     TO     INVtSTltATi    lON«    A«P    Sl^t»-\.0«J 
lLtCTaONAt»«TIC    fAVtSl    »    ST  JOT    0»    T>«    t^fCTWAL 
MOFiaTIlS   F»ON    va«I9U»    *00«CI*    aM    tL»0    NAOt 
FaON    tl'tXINlNTAL     DATA. 
AO-t*S    •»»  ■''••       ' 


•«i.4STon(as 

Of  Tfai3«4TI0N 

4--1     ta4'tL    X'i.a,0..4' IvN    OF    t^45TL»<f"»l 
4^--r.    -4'!^    ^    •^■IjO'NlNl    jOt.'lONii     IF'tC* 

OF      ^-4.      SAL'S.      a-lN,.-Y3«4llN,..      »- '  M  3f  ««€  SOi^  ■ 

.*■  **  'La  ;o«4' ;  «s. 

40-i«»  aTT  -'•  •  •    »• 


K>.ASTo>«ai 

»«OtT«tTICt 

4      "(.«.    .-1^    .a4T,4<f    aj»»fa    aat    ivAljaTi., 

.»  »"-   ii«'i:   w-o-i  NA'KiAi.  4Nr  fOKjK.  '0  "'•t 
f.r.c(">.'  'UMai.i"   .NO  t^AiTic  FaoPiaTiii. 
-fat.t".    !•    i"0»ir   •oO"    s'aiN  af>l»'4M.F.     •«-'^- 

4D-l*i     1T4  -!••      I" 


HUlSTOMtBS 

t'NTHtSIl 

ja     't-^faalONl     01.     atJlJT4N'     j"lTnASl 
l.4»'3«fa     ivN'-fSlS.        l-AST3Nt«     F3«»yU'lONS 
afxt    »4<CC    c».    4    ao.t'-fH    'aiov.5.    4"1>*    'C 
-'wA..'.    44':. i   ataf    »4aitj    4.^,    I'Fic'*    3n 

'0«S10N4t     wOOwt^S     ^4S.jatD. 
AD-1*S    •O*  -'  ••     1" 


•«LlcTaic   4»tt 

T>«0«T 

4N     tlPfaiMtN'Ac     HA«lNA 
WCTIO..     ?F      4h     ll-fCT**!;      ••C. 

AO-l*a   *1*  -i'  '  • 


•tucTaic  »o«f»  psoooeTie* 

MtcaAToat 

MW«TC.-TO«OOT-.A«U     il-.C«ATO«     AND     OltCUSSft     SO«t 

o»    •■.€  »ao«i.t"4. 

a0-1*S  a*»  -!••      » 


a«LfCTaiC    aCLATt 

OUITAi.    CO«a^Tt«t 

4    aiLA'    Otvlft     TO    OiaUNSTAATf     atSIOUf-TO- 
OfClNA.    NUHMa    C0Nve"SI0N. 

AO-t««  aj*  Jlv    "> 


aCLCCTRIC    *tLATt 

INtTauWNT    LANOIMt 


atLlAtlLlT' 

NClAT     tOI. 
AO-l*t    OM 


TtSTS    0*     AuTONATIC    l.ANCJN»    »T»T«.» 


riOK  "F   ajTauaaaje 


aCUCTRICAL    CONDlXTAMCt 

SXIOIFICO   tAMS 

THt  eLtcTRUAL  cOKOucn.iTT  ©f  ioti-  o«iot 

iTiTt»»l     Z«02-C»0.       T«ANtP0NT    Nl'N»4*S    F0«    A 

aloe   aaNM   0»    Tt>4»l»ATjat J. 
AO-r*t   441  ji".    >> 


aCLlCTaiCAL    eO«0»a 

iCAtuncNCNT 

4  -i»H  ,>.'4sc  coaoTA  FitLC  IS  STutieo. 

uSlNi     4     P«0«>1     4K)     4N     34ClL»06aA»M. 
AO-t*t    Ttt  ■""•       ' 


KttCTaic  cu«ntNTt 

NfCOKOlNt     ITSTfot 

•-.t    atCu»ilNfi    0 
S'S'l".     IL£'"'''J^ 

«(S!S'4NCE   4NC   »t: 

P<N'      4S^       IN4wu4':" 

AC-2*a    »Ti 


ta.<TH  .j«ai..TS.      OiSIiN   3» 


'41. 

s  3«   : 


tLlC'aoct   :3N'4:i 

l-^34NC«..        aL4.;4 

,..4  .e4C4. 


afUCTaic    O€T0««lT0«l 

MANUVACTU«IN«    ICTHOOt 


'"j\.»»->4Ni; 


.€     t 


.t,'a3t"i.^«  i.t  ut.::t». 


aCLlCTatCAt.    ««T»0«M 

STNTXSIt 

IWJMf NtN'     >CATie«l.«S    FNON    A    »i.ASNAl     TX 

t.tc^ioNi^y^c'.u..  T.i  iON-CA«aito  uecTaoN.t 
jtCTau". 

40-l*»    0*1  ■'"•    " 


a«LCCT*00IS 
t.tAC 

F.t     'aOCHt"lCAL     W.A.T10N1    ANO     STSTtNS.        «t- 
FIKINCI     tL['T»jntS    FOa    ^ia./ID    A-NONIA    ivSTlNS. 


aCkCCTMMAMCTIC    tAVtt 
HtOPACATIOM 

STUOT    Of    tUtCT«0«>»NtTIC    PR0»»»*TI0«    Of    A 
TIUNSIINT     SItNAL     THWU.N    UA    *ATt«.        iNfatT 
SOUOCl     ANO    ANTIIMA.        »4.:II»IN«    FajlPt«t«T.        TWT 
PNOCtOuNl.        0»TI«ON    F«A»gCNCT    F0«    A    »I«N    Ot^TM. 
A0-l*5    lOT  J'*'       » 

aCLICTMOMAMiTIC    lAVt* 
KATTtRIN* 

TA»weS   Of    THf    CONPt*.«    SCATHalwft   COtfflCIlNTS 

F0«    TMt    PIWSLtN    Of    S4ATTt»IN»    Of    mO^KA^.L'    IN- 
ClOfNT    LI>«A«LT    POLAaUtO   ^ANt    ti.tcTao«A«^  IC 

•Avcs  tT  DiCLicTaic   iNfiNlTt  ciacjt.A«  CTLlwtas. 

paovts  A  TMtoar  imich  tivts  sufficunt  conci- 
TiONS  jNoea  •MiCM  lacraOHAHNflic  tAcaACATTta 

FNON    an     I>«<0»0«NtOl«    .>tjeCT     VANItHtS 

lOCNTICALLT. 

AO-t*t    »0S  J'*'    '» 

H.£CTaONA4NtT|C    tAC^SCATTta    Fao"    lanONOSfNtOUt 
W.01A     L,ISCUStfO     IN    THt    FaAMftOKF     OF    OWANTUM 
MCCHANICS. 

AO-m  tis  J'*'    • 

■CIpCCTMOMAkNCTtC    tAVIt 
KA    lATCa 

STUOT  Of  tLtCTao»»4»«tnc  ««j»a«ation  o'  • 

TaANSliNT     iliNAL     TM«»U»M     KA    tATia.        llrfafY 

souact  ANO  Ai.Ti>«A.     atcti«iN*  roui'm»T.     TttT 

laaOCtOvac.       OfTtNUN   fatOOCNCT    FOa    A    SItCN   OtPTM. 
l»-t**    107  Jl*.       » 


■CLCCTMMAMCTIC    lAVtt 
TIM 

tNtaST  coNsloeaATiOiS  of  NONL|Nt.Aa  ©fricAL 

PXOfCaTIES   Of    SSLIOS. 


a«LSCni0nCCHANlC4L   e0N>«*TtM 


A    STMNtTaiCAL-PULit     INOUCTION    StNtaATjai 
PaThCNATlCAL     AKAL04    3»     TaANSltNTS     IN    A    JTNCMWO- 
NOUS    NACMlNfl     CALCUtATiON    Of     SINf    tlNClNSS     IN    A 
SIN«LC-»HASf     NItaONACHiNt    ANO    A    SIN«L(    AaNATWH 

co^vtaTCa  aiTH  vjreaiNOOSts  NA*NtTizATioN. 

A0-1*S   tot  Jl»'       ■' 


M-1 


ruj 


a»t««|Ttt 


«WlO   fLO« 

r4t.  IT4TTO 


rooo 

ACCfPTAilLP 


FLU  -  a*a 

CtNMNl.     T>«     ASTMfTOTIC     StMAVlON     OF     ThI    LAPtACt 

TaANSFoa"  Of   atsoLAF   v^atlNt  FjNction  aat  HvIN. 


nj3 


cmmttL  rrsnM 

TVAgCCMIlI. 


»>*ft»  w  ii.tcr*OM  tun*  >u<ii«  'ja>to 


oifnuwrrioM 


•  '»i.;»if«».      '.»«<^  ji^otJ.    '■4>'»i>'0«». 


tt«TlC 


■■'lit 


'turn 


•CUCTaoM  ■leaMctrr 

'!*««•     SUCTtl^,     |IITfMMU«A.4«.     'COIUI.      1>«4». 

4*0  :wi.4<*4(  'uc'^intt. 


gtfi«H 

•"f     UMCMTOH.        Ml«'t4'l'<«     'IK'     xltH    »-^f««. 
i90    ••    >CM    4>«    iOOO    •4'ri    4«I«4M.    4T     ,}0    «•< 

•  '     ^AM%     or     4«     0     »T^     »4C(«4«C     •4<l     ;K'w^'J»- 


[TIOM 


4»-i««  rri  ^i < .    14 


40-*»»   •!*  ,:...» 


••o»444*ia< 

»t4»ni^!"    «'^i-   o#    4   ;j«»4.-'    4CJ»,*-.; 

4»-r»»  4M  .:  . .     4 

•«woi:3M> 

>4<UU>i     4»*4iU'^( 

k"<«::4^   :-*4»»f   5t'><4'i:    :  ■>   .    .4;    „»  t.--   -i- 
;:4^   44^^*.     N*^'^4;:4^   :4^,-*.»'vs   •«     -c   «f - 


••WOtlOMi 

<4tuUli    trlTta* 


••->»»«'. fl     ^     •^I'<0..:>     i4«ij»     4M,     i'lO^TlJW 

'     -     '  :•€  »    4«liu1. 

0«  jl..     1> 


"<. I.  >«<»■.•  •»  ■■j4^-*4<«  i.r:"04i4.>»cTic 

*0-»t«    Ml  jl».       • 


««'Illl4tl 

•  •>C«i44»    f-«     t^lC'»>--»"»V.Jll  »i     il.lCl*. 
<4»»;:.-;>,    .<     'I44"C4.       l»»t;'    3»     '1K4IT(|. 

•  '■f>«_4'D«»     Jk     «;•.■•     •'.'SA.l.        JIti.£C'«lC 
.  "Vxa'  -141. 

40-r»»  Ml  ,! . .     • 


40-rw   to*  .:•  .    li 


•*C,'4;i^«''      C4V.'JL4  '  1  >4*      441      •I.CN     V*      > 

.:4_   •._.».      •-.i<t4.:4.    :4^,,L4-.~    -'     -f   if-         ••!^««»t   touMO  c04*t»»jcti8« 

40-»»«     *••  .: r .     ii 


'fl 


•uicTiMue  caul* 


II'H*    »     ILtCWlC     *»vvt     "O"!*.    •«»l«». 

>•••  rrr  ^  1  • .    .4 


MLMMCe   J0IWTI 

c«4^^4r|on   j»   4  «'iOw   J*    ;>4»t.'.j~    J* 

touxMB  joii'k  I"  f^c.'«i;4,.  ."^  i^ic'«j«ic 

•*-(••  »T«  ^:  < .    14 


•CVVOttfll 

l'»4£'     txOC' 

>€■•»■•;.■•    "•    _•>«.    i«».:s    ■!    "»'i«:4^i 


•e«ij:'i»  !"> 

40-l*«      •*• 


.•>t-      l»>'w-l,   .1      ••      (- 
(  •*  4.*<  -.•>. 


•r*Ct    fMV|MM«MT44. 


iiTia 


•    •4«'I4L>.'     4»»Kl'4'4D     iHi.  .  .*«4»-'     ^     t.t. 
40-t««    9t«  • 


9Ctl«« 

«(M4«C><     4HC     X<€k.O*"»'«'      3»     -:»•—. ■•••t"'      4'» 

If*  ,!  .  .       • 


■**.:■      4-      *f,     ^44      I444«C^'>. 
40-t««     •♦§  .      i. 


toe-     -l>*fl>4-.4IC 


■<f. <#«-{-   'v  »>■:->■    'i^'   ■•■iv  :»-€•••    4>4.    "t^-Vi. 
■'-■*•:-■€    :  *•   :•''    4f  i ,  .    *h^    ■ ; .  •■<es'-4w  ,«io 

«0-l«»     411  ,1  .  .      .4 


••111;*   noovx'l 

"tAC'OH     »l«wl 

-     >  • .    ■*    ••4orw>:  '  s. 

•  '->*«    4M  ^K.    id 


j<  ■  >«4' :  X   14  *ft  s 


••taCTWMic    MtTC>«« 
MOM    au*L(«llt 


4««U«     Cl(4>R^     4ltf     *<ZJlf' 
out    •:    4    «K*0*4«I    Slk.<44a<. 


.44*^       < l4Ck 


•  X-  *44>.',4»'(       .  4^  .t  *      4141      ,f'(4-.'H.  '- 

J.'.):*-*..!-.  44  us 

40-t«1    ?I«  .!■.     ,» 

J*    '  -  •■ »     J  '     -4.     .  '. 

•t«»«Ki<«t  "•vi  s     >4      . 


.tS4S    fl    -4:1    ■      -fi4"i>«e 
1-4 "4.    ^.A-ist,    -:    .f',*»»':js. 


-"      4    ,_       4..twl"4'..S      4*-j;C> 

-.4it»  4-<t   -4:1    ■:    -i-t"";"* 

-4H4,      4^4'^:S<i      *  ,f'>»»':jN. 


•CkMT 

OCWI'" 

Il'lNSIOM     3»     '«»     Jf-*!!"     •4-4;i      ■4l4'»««' 

4  ;aM. 

>■  wi   1  *•  ^  I  < .     4 


4   jt^tCTi04i  ■»   4»':-,t»   J«  i^i;   ^^t',  •  1; 

•t«««*-!()4i  4N0  -»o«o«i«.    ;  >"   ;>.'i>i'44' . -,"■. 


i€k<eTao«r>rtc  WatMTVi 
ion  Muaeu 

4   Mi-tcriOM  V    4«Ti.^ti  on  ii(:'«o«T4M; 
tt-mft'iOK  44*  -TO»o»€  •   ,y  ;04«-c»'»4- . -••. 
•«>  vi'.     '' 


^'   "^A^*    -»    >'*4^,    »«''S    ;v*4-'^4^'i    ^o^*^ 
•  >c;'.-»ii      -A.";:,4>      s.'s^.j't-    •«   4,1, 
!!'':>••  41    '4f4'i~   4    '-    .44;v,»      -44^^^^ 
-:»':.4S      »».«t"      s   'j^'ti'c-    *,-      s/*  4 

40- Ml     4'«  ,      .  .     J4 


•«i«*»«uC4T,on 


iiMi*  •»  iL«c'«w".:   *»o<rt.4  •o";>44  «t»i"». 


3Ct:t« 

'"     ••..'34     ^^*»''-lW'     "^4     -144-.  !*4«...:::4*i. 

^      -«  -4,       ,  .•«4>. 

40-t*S     »M  ■  I  •  '     14 


'4c'a«  4«4c'i!t 

tl'    "t^xODI 

i€     ■'    <«,-.4    .»4.',:.      ■.    --»    I'.'U'ICil. 

40-»*t     401  ..!•■     it 


riio«4c « 

'M        M      *     ..*4  •.»'..  4,    ■»» 

'    ^*-     '     '•<    ■»»-»^'f«l     4    , 
'^••i       i'**^    .  4  ■  ■  ^««    •-    »-44-»r 

'(■S      ^      4;, 4^44. I      ><'4,4«i, 

40-r»«  ••J  1 


•    '.4«f    4Nr    'i 

,4   J        •        .,  4        -^    ^   . 

4~-|«1      •.- 


1  ■lt«S 


-**t-S       4'    .     ^       -     .    4*V4    • 


.   t^i;    ' .    4_ 

-t       >*      44*4  1 


0^-<f'5     Jf 


I  '       ^N       .4       .      ■'4  4.      -o 


>4      »ttO      »'»- 


4£4-3C>u>iK    .i«*    •.«4'.3"i» 

T*H      lNTt44C*  N        *  4.       >'-t4-^       -•  -**'Ht5>l«*.l 

**-.•  .■4f       '♦-       4'        .-^      4   «.iv  t        ■   -        -"    f       *  S  ,•-.•■•   , 


4'4*v  M :  s 

'-I  ^W4-'      .4'!"      -_.4         *       .       ,     N.Nt4'.*<,4^ 

^'•"       .       '   ■   .*.      1-^4,,-,      '-^C      •_.4      -4'14N4. 


i#uilO  r\.o« 

C*>IT4TI0M 

«0«.FJ    4CTI><    Ox    i^i-Njei     iCVItS     IK    HT4TIU4.*!. 
S^^*»f  4:4.   !  T4'  ISJ,     4^.»     4-<»      CJ'^SI^f'^CL, 

40-»«*    »0J  ^I  •■       » 


COnTIHUOU*     ■«&14 

•-<      »0ONC4«»      ,.4tt«      4^,;i      Df      4      ■•0<»-m4T  J».|4>. 


Cl»»\j»t«l 

1    «4'-0L     IS    5€»il.J»t3    "J"    C4l:jv.4'1V»    'h€ 

fL-»  0*    4  FL^:^   •:'-  »»^N- j#t i»C'4-   .t^uc*" 

.  •  i'"  :  D- 'lo*-    :•    '-t   Jt      '  "t    ;n   4   i-aknc.  •!'" 

.4N  :4B.'    ct-^bs- V  - ' '  :)s. 

4£>-l»5    »0*  -  '  •  ■       ' 


*t..IO   'lO» 

.Ii<t4ll    tvfTIal 


4V4l»4     •><''|ICI 

4      4t.;(l      jf      ■>-<N0xt.4      Ol<tl.J»;'"<4      ]>.     -4»l«'.^ 
-■^4.       .S4-;^      «v     •«r44.      _4'f44. 
4P-J«»      '10  . ! . .  • 

t  ,-44t"l*.J      -E      4i  ,  .  E  4      J4       --.f       4"t4      v4      "%4&»<'- 

45-2»»  '1 .  . : . .     ♦ 


4r-?»5   4«a  . : .  ■      * 


i-.     4'.4^-*.'      -*      s«4>»_--»-'.:(>.     s^4.e.^  I.  IB"!^;^ 

,  ►.^s   -. ;-    rii4.^    ,s    ..    4    .:!>s„^;4-f:   _;4'j";c 
.i     .-.    nc   4    ^-»4P   *4 .  - : ,  ■H'^s  t -'-4.    :;:)4-4f*. 


>v4U4Cl> 


FOOC  * 

ACCt^TtilLlTT 

•f»~O0S    '0»    "ittSlXll*    ••«>    »«fOICTll44    »tTI- 
'JOCS     4'<0    4rct>"4XCt     »t-"»»IO«     1,4     4»«T    fttOlN* 
P«00M4H. 
*0-»»»    001  jl>.    IJ 


4«0MI>« 

xltK    TlMKKATtjMI    «tlC4«CH 

r<«t-0»>4f ""I    n*    4    'D^»l'»4    Oil    '0"    oit    4T 

^4uO     F     •  I 'h     4tF44CT0«*     ■"tT4».5, 
4l>->«S    •••  'I  •■     }« 


FLU  -  GAB 

CCKMW,    TMt     4STMFT0TIC     StMiVlOH     0»     THl    L*^»Ct 
TKifcSro""    0»     l«t5<JC4«     y««Tl«l«    fjNCTlON    »»C    ilVfi 
40>t«S    TOT  jl«.    l^ 

Swift   inva^unt  lIwca*  >«»NiFOi.Dii     jotuTion 
HAMFOLOi  c   0><ni«i4»r   jir»t»tKTi»L  eooationS. 
»0-»«S    Til  jl».     15 


••AWU   COUNTtK* 
Cm.IMATtON 

4  HtTMOC  or  C0"W«»4TI<.,  »0«  Tll1»t»ATJKl- 
OtPfMOlXCe  Of  4  f«t»CTC-4«C4  &4><>-4  HOMT-l^IN* 
STiTt". 

«0-m   *•!  w!<.    20 


•^OOtlNt 

TUMMTIN 

'o««.?Tt>t    FOOGIMb    JCvClO^"!'-!  '        !.»«»«.     DUXtlt" 
CtS'«lFJt»Ll.T     L«S'     •-J4'«0    •iLLt'S    «e"0OUClSL'' 

»0-2»«    •tl  ^' ••    J» 


••AMH*    COUMTTKl 
Tt»T» 

P4C-1S*    •4Ci4C>'tTt«     TtSTtE    4>.0    fOUHi 
SUeST4NTl»i.LY     iUlT4Bcl     »0«     "lLl'»«r     US4.. 

»D-»«5    TJT  -W.    20 


4#IUCT0»H»»MT 

tLlCT«04l    XICSOKO^T 

r  ■4«!><4-'I0K    »     "€14,     4I4»,     4l.^C»     F^iC'uXt     SW"" 
>4ttS    «•     ti.FCTxn«    »i;«jSC3»IC     F44CT0W>A»M>rl     F4- 
•Uui.    ^jC'lwt.     l><'f<li«4>«J»»«i     'txilLti     S>«»><t 
4XC    C.L4.4fcf    Fhac-M'tS. 


•*i«eu(NCY 

TI(ANS«9«iaT10Mt 


•t,.4' :  v;sT  u   cosK.; 

'«4Sullt-tN'«. 
40>t«5    4T| 


^1 >  .     12 


4#*iau(Kt  mooolatiom 

TtlWtHATjm 

'j«oui.tK'     Tt4»t'<4lv«e     •>«.»4I10'«»     IN    Lll*/li. 
'^v4     T.     DCTr»"i>«     ,4Kl.fl3"l$     In    '"LOutN;'. 
4-P'.;Tjnt     4«C     iNTfsSITr     41'-     f<     l><«lA»t     IN    T>k 
"t»NOL-S     •"L.F'tt". 
»0-t»»     ••T  -!••         » 


■•AHFU    RATS 
PHTIIXOtT 

TMt     P4TMPU01.IC4,.    t'ftCTi     OF     S4M4    FUyS    ttRt 

STlCUB    in    »4B»IT5    S*«jtCT«.0    Ty    4    TOTAu    OOif    0» 

uF  TC  jo.ooc  0  •«Oi.e  bj3»   i««»jI4tion  in  to 

HlNtTti. 

AO-KS    B13  -1  <■     1» 


••AHHA   KATl 

POLTMt•IZATIO^ 

F'0LT»t«:Z4-10N     jr     4.,.Tt     XONv-tSS     B»     "t4NS     Of 
iAW4     «4D14'1CN.         P0l.T«t'<U4TliN     44T[b     4 -40 
SOLUel^ITIt?     OF     THl     "O. »•«'<$     4XF     SlvlN. 
A0-29S    ♦OB  J !  •  •       " 


««AHFIA    lUTl 

p«iKTio  cineuiTt 

IFFiCTS    OF     FISSiON->'*Q3>.C'     »4H»4     K4-14T10M    JN 

aitn4>  coK'u't"  44INT13  ci'd-i'   :»«Ds. 


•FUtOuCNC'     SHIFT     CON«l«Tt<«t 
CIRCUITS 

4      S-IF'      4lSi5T(«.jt.0JC'<      •"IC"     ACCO>»l.I»«t.» 

jtccciN-,    IN  i-i  «t;(;v.N»  >'o»4'>t  i"iFT   Ki.iSTt' 

4-lC-    ;?     I'St^F     4    «44Nt'IC-C0«t    «t*IST«.«    'ITX    A 

iO^«»t  -TSTr«ti:s  .03'. 
40-»»»  ail  ^i ..   30 


I"»4CT     ^N         -> 

4:-j»»   1  1 1 


.!  4       4       ,  --4"t   SS,  4^E 

,1.,  » 


•VatauCMCT     ITAllLlUBi 
SlnULATION 


A^2«4    9** 


••AMHA    lUTS 

TNtlMAL    OtrFUSION 

"tStARCM     TC    OtTtPWItl     THC     BlFFtRtNTlAL 
xtCxAMSx    a-     K-ICh     >     'Jl-M    OF     IVC^tt*    H4alAT10« 
AFFtCTS     TMt    ti.tCT«lC4i.     C  HAKAC  Tt4  [  |T  I  CS    1'    Ct*- 
T41N    t^CCTKOMC     »4«Ti. 
A»*t*S    AM  ul  >.    20 


4<4^j4   >i>iulation. 

jl  .  .         • 


--r-.t,    '-f':!-^    ■it.'4s.,   ,4"    ;-.-»?i". 


:^-i:4.   BO««l 

,,    .      ■,._   s-   J. -....5.      •-.i.4fi:4.   -;»..-ib. 
t    -^1    t'^ir)    .''     *    .-4-4';:%    :'    44t.t    i4b 

,         •_       C        ■-       -44i         j4J       '.»       -'-fi. 


FISSION    ^•OOWCTS 

►■.^•--'■•t    ►Jl^    t.t'4lNT>    »u,jtCTIO    10    <«LT- 

.r4K      C.NCIVONJ.  kf.Afl.l.'      1.4441      4H0uNT]     OF 

:~v!Nf    4NC   'ts;-w    >*4044.    Than   4>«   cacmj    4*e 

"f^CASc."     4,.'^N&    •!•-    .tjSt«    4"0i,nTs    of    JTMCH 
aD-J»5    **S  -  1 • •    2  3 


FU(L     CIL 
SULFUR 

•«4S?.»VjN      "»      «0»S.4-<     40««      "^      lNFLjC"tCi     JF 
b  JLF  J0--  3N-4  IVlNli      <J4..4      ON      tON»'«jCT10N     XATI- 
■*:a.S     _r     i*«     ■-49;»,fi. 
40-2»S    BOB  -  •  '  •     1  ^ 


4r-j9j   i2S 


FjCtS 

•tT»Oi.lo» 


•  -^   .  J   ■        4 


.,      (1-44  ;HtN'      »  34 


:i-«.    :►    o».4".i,    >j>.Fu»   ro«<»'0o»«»  C0»»- 
•N    Pfk^^t."S    4  •;    •i'ROw.'j"    PRtvJCTS. 
'91  jI > .     lO 


4--J95     «'i 


i-:4  -ji.>» 


•»  JX  '  I  3ns 

4NAI.TS1S 


••as   CrLINOCM 

INSULATtN*   HATIRUlS 

Tt»»fRATu«c    'ItwO   4,0   >«aT    ^OSStS    In    t<* 

INilXAlION    »4«t>Itl»     OF     .0>K»«tSlir    frAS     TAN4S. 
A0-W5    •»»  Jl  «•     25 


««AS    FL.Ot 

OIllXCTRie    RROHRTUS 

4     SlLtCTION    OF     AFIl.LtS    ON    tLtC T40SI 4T IC 
MNtFATlON    4NC     XTOFiOftC  .     10"     COnCINTRAT  JON. 
AO-l*S    »«S  .1..        T 


FlOB 
MTPfRSONICI 

P«0,.tOU»l[i    :nvOi.v1n^    4    •♦IDucTION    TC    SlXfttt 
INTtSRA^ION    FOf<    OISTRUwlT  UN    OF     F^OF     FN^O'tRTIt* 
ACRCSS     4     F^4T-f4Ct     C»wiNJ£«     4R4     41»tN    AS     A 
PARTIC^CAR    r4St    FO*    itlC^A^     BOO"     $"APl>     C0<4- 
PRISINI.    A     TFO-POINT     »0^T     VALJt     PRO^Lt". 
aO-KS    ♦«!  J I  V  .       9 


•«AS    FLOB 

COB    TIR^IRaTuIU    RtUARCH 

AN     iNAHSIS     Or     NCARw'-R-'OilN.      >.0NI*(ILI»R1U»< 
SUPfRSONIC    F4P4NSI0N    OF     4    OlSSOClATtO    JI4T0«IC 
(,H    aRjuHC     4     $»4RR     TAO-Ol^CNSlJNAw     CORNF''. 
A0-l«5    ««l  -'»•    2» 


11.-    ■ .  -  ■  • I • . 


''404-t 
-t  A^ 


-  -?•*?      *■»  1 


■^« 


•F.'  :n4    ■>.4'»0R"» 
4«..N       f»F|-' 

■4     -:'^N^.,*.4.    "-    --    '-b   i    '■»     '-V* 

'       •      ■4.L»,      4"--.-      t"t:  -4,-.Nv. 

4:-j9.   4JJ  .il«.      i 


INVlSTItATluN    OF     .      .'HV.t:     '-.4     P^-.J-f" 
F04I     4|w     CUVION     t/tHl,.^^- 
ir-195    *BI  '•'•        • 


.tT_  4f.>      -.-<       ■-      •-•'-      -'t^      ---'if.       -ONTP^^ 

i'b'l-  ^f-      -l't="'.Nf      -.Sj..,'...      ,-4-4,    -t-  !   >'  US      • 


4P-JB)     Tl« 


F  UNCI  ON  J 

PROeABlLp 


f.atN.A^jt     P4u»wl."5     In    JIFFtx- 
;      N».       '•v      .N't4"AL      4[_4T10n5      ARC 
S-,     -^     4     iCjJC'lON    JF     Trif     CWiaiNAl. 
St-P4«4Nt  Tt.4      PHOBLl**      INVOClNft     A 

•Ei.»4l   r.^4-i:)'.. 
jl..    15 


".  ,E  .  '  nG     4Mt  ^     J 
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ACXIX     T44NtL«^ION 
0»T4    »«0CCIS1>«*    ITITt"* 

4     "tLAV     OEvirE     10    04.XOX4TS4TP     4tSlCW€-T0- 

4D->*S    41*  .T  .  .     3C 


••UCXIK     TKiltact^lOII 
P«0««4M«t>« 

"ES1.44C"     ON     '■«     xi,i«4i.     JE'     Pf    C0Xf4'IBttS 
*  04.      :.,,^jl»(l      4»'«^_U4MjN      'v      tLf^^OXlC      C04<^VJTtX 

p4i^G«4««- :  •»4. 

40-J»i    »SJ  -I  "     15 


3<    .JO.  :  t:    '3  4 


4r-29i   '93 

;  f  ■  -S 

:,!  •t«»iN4':ox 

•  4  -  t    S   .         N 

4r-j9»  i»c 


-f  •-^,i      "J*      4S4^';;N[,      '■vt-l.*Xt4 


*Cx|.<S 
DfiltX 


■"1 ' ! :4> 

►"■^r^:  •  •  -^N  " 

4r-I»k     9TJ 


•  lUCxlMX* 

COklCAw    •OOKI 

■■«S„t4C'    «t 
^■C*».t-<      Of     X4w 
40-195    -it 


•  VI  s'3«    'jSl    "«"S. 
,1  .  .     2t 


MUtUWMCxT    CMINIEIIIM 

4XTCNN4    n*MM4Kf 

S0"t     ai«.«'luxS    f4;li«    xu:T,4r    X4X*«EXCX' 
*     KtSj^T     Of     iuH^L'-S^^'OXY     CtXT»»LlZ4TlO'<. 


MUlNUf 4CTJ«IN«    MCTMOOt 
AlltrKAMCl 

x4N«f4CTJHE     Of     X4,4Xt5lJX     4Uw''^     4l«fn4X€i' 
**U«t.Ex5    Of    "4.MIMNI4. 


CCKAMIC    CA^tCITOMS 

mODlJCTlOt.    INSIXCt^lXa    NCASi^e    FOfi     »'JS- 
XIM4Tj»E     TEI«Pt»4Ty/«i..0>«'i.Ni«IISi    CEN4-1: 
C»P*CI TO«S. 
*C)-M5    ISS  wl».       ' 


cOMTtiNcm 

«^OCtSSl«*    4>C    J€>l«xix.    Of    »»xwf »CIu-<lxa 
EOi^IPXtXT    ro*    C0xT4l>il,S    54.EEVL    lI"!"    45!>El*<i.'' 
TC    MOvIDC    5uP>'0«t    ro«    :t^4"K.     CENAXiC-COfTtD 
0«    "IT 4.    L  !««•>. 
40-29S    *a*  ,<!  ..    2t 


"If      «4.4X4.^1J'«      4l."'      41MK4'4C>' 
-1N|'*4. 

..I  •  .      it 


J'\..' :  jx$ 

StXJlTI.l"     ^        .-.-..--•■j 
4C-295    454  ^1 • .     J 


4:   r;j'«i»t 

-»o»of siti 


••>•••«  5 1  JO 

CO«»OJ10X     I«»<1»IT10X 

t.4.,4'10N    ^     4     ^-lOi'-JtE     4^00UIX»    '■•tATntxT 
►  04     PN.vfNTTNG     '".4^4411..     C0<«0Si'"'4    •ETltfx    HAit- 
N«b:  jX      4XC      »Ut.   . 

40-295    !»4  . : . .     17 


•)u«i«s:jx  41^011 

•«T4^     fOKKIMt    rWItM* 

-lN^f4C't'"e      Of     XAiXtSiJX     4l^C»     4|«f>^4Xt»l 
^"LPi.t"?     Of     X4w'-IX1N^, 

40-295    '»•  jlv.    26 


•MAMJFACTuaiNt    i«TmOOI 
CUTTINS    TOOLS 

h.t«4$0n1C    xtTHtiO    Of    »«JOOC1X4    i."IP    9«l4"t."4 
ON    T^t    ro«»4HC    f4Cl    Of    CE«4X1C    "•    n4«t>-»-L0' 
BL4DCS    Of    1    C^l'ixi,    TOjl. 
tkO-m    T4*  ^I«'    24 


•MAMJfACrutllNt    l«THOet 

oioots 

lES'liLli"    4    C»'»»I-IT»     TO    XJSJ-'SOwliCE     4 
»»"l4B,.f    C4»4C1'4X;E    xi:i<o«4yE    ^lOOt    «t.»E«HJ. 

TC     4b     4      V4B4CTu4     ClOOC. 

»0-»«»    1»J  .1..      I 


"sojuc'iON  E.NeixEE«tx.4  >Tjciri  fo»  44^ 

4'ieNIJf     V4»4CT0«    OlOOtS. 
A0-f«5    444  ,^!  ••       4 


4C-2H5     ?94 


•  »44'«'1C    'llwCl 
DEf,.ECT  ION 

,■,     t,»E«:»ls-4^     r44-l44riON     of     XlTNviHA*^ 

-'■'r-N   "f    4N   [.r;'''i:    4»c. 
»0-J»«    »i»  - 1 > .       ' 


■lUNUf 4CT^1N«    MITHOeS 
ILtCTRON     Tuatt 

:":'lC4i.     t4t!LlTltS     fJ«     "ItH-VOwUXC' 
PXOfuC'ION    Of    XUHl'O"    'jBl    T»prs. 
aB-2»«    «TJ  wI».    24 


MAM  '  icrr 


lO-Kl     »»• 


1^1 : : •  : ^* ^  •  v*^  •»■   -^^^ 


•;^»*t«   »*;'»*t";   •(•.•«• 


>o«v:>ci   •>».  'J^-    k^«.i    -IJM     ••   ...-• 


-.\,      .1        - 


•  0->«t    tM 


•  •(.s'l    ".    «*%> 


tHt(T| 

V>Ct'    ■»' 

i**    »<H,     'TO" 


«f<«e* 


:  .( 


».,-o«   ••   •«>«^»:  •-».»«    -t.-"";.  !»■     .■-.--c.-. 
••lAi*.-      4».r    a-   .■.»>••:»--*•».•;:  4^    v.««4.f 


••Jo'.C"."*    ■f;-N:«u«.*    '.      -'•-■t    •-«.    'l-    »•■ 


lil^m'i      'j      4'HllVl       .      •4.,^t.       <4      I        ^4. 


MU  'HCM4  *  .  '  4^      4«A^«t;i 
4S-t<«      t*« 


•n« '•<»4 * . :  4^    4«Aw*l:l 
w:  .€•>'  ;•  ■.:   n i*««i:- 


•  MA  'HC^A  '  .  '  4k      4i«A«*l:k 


-  •  -  F  -^.    ^      4  \^*  _   ■  ^       ^      '  <  • 
4C-»*1     111 


k  ■    1  UN     T  1C*4«<  .  ^-  ' 


-4K.|l«.l   , 


,      )i     n«     0«      i««Tf«. 


!'•<"•■ .  -4^   .^;' 

4»»*k  •  1  .  ^ 


a,    ^'4s     *.*(.*- 


4D-l»«     •.• 


•*4* '^"4  *  :  ■  4k      .34. 


kz-r*^  •.; 


•Xi»>   -J-    4»»vir»'l0i«   '■ 


jt.oeiN*  I"  '"t  •e;civ."i«  >to«>sc  »"I»     'jjif 


c  "O*  •    ;  1 . :  •  I » 

•f .  ■4i;.  ;  •■ 

•••e   '»«-:  .41 1  j««.  jt*i*«i'   »»K  jt.iL---!--     -• 


4r-m      Hi  ./I'.      « 


I      4k. .  ■•'I'4k» 

4.  v^;  "fs^   c.-»   ^"CS  « 

..  -5    ^        -^..4.     .'•     .f-.T,.     4M0»'-    -•*''     » -3 

A  ^f ,  ^ .      t^f    *•:■  ■    ■  .-•   ■i.i4Tivt   ..'   •'■- 

.»    f    s,-,ia,*.    .   ."-Ij*    :"»«i4w   OuiwIT', 
4r-m   •j4  •!«.   J» 


i-4k. ; .    •«■•  ■.!» 


j't'  ,4,'      •  -     ,»4»-irt. 


•  ;»^  .  ,.^4»>.- 

t'k-»>«    -*.--»    .•^-    ■■*■''   .•»■-•■    >«.-':t- 
i«»»i  ««  .,<x,»s4ki   •'  «'•   »*i'«4r'tij  «  --    :-. 


40-m  •»»  ' 


'lO" 

4  •-c'Xkt;";:    x>.:i   i»4,.  .s-  •.» 
.oc»i' : :  ak"*^*   J*    't>'    4"a^    ,  —  >'«4;..». 

40-l*«    tJl  -  1  .  ■     H 


.!»     4> 


:;4k  .ki:.   •:  ■-  ->.- 


•444 '*<«'4  • ;  ■:  4k   .a*;: 
»t : ;  4.    'jitr ' :  j«a» 


>o-r«<   ♦.• 


N(4-     .,--•;         '•■■      .     >!.•"     ••l-i:»  It-"-!     " 

,   ••p,...k"s    -•    4^«    ^*■»..^    ...'0^  •44«"o» 
40-K»    '••  j"-    '* 


•  ii.i'4«''  4i«e«*»'' 

»'»'t"  'o  M'l*"!^*  .t.-tji.."*  .-4«4c'f<i  •';:»  ■■' 

40-t*1    •00 


-«44'*:i      4kftCI 

•-to*' 


.■4*4 -t       '^S 

40-»»<     '.5 


.(   ^«  -  *.  - 


ICu.  3*'< 


'xt    ^;4«i«:k4NCi    J»    .44.J^%    •>■■   Nv^;4k 

Mat. 

40-»«*    •§■»  ^'  •  •        ' 


••«C"4>.: ;» 


|-4k» 

:-t-i  :4.    "1 »« 

k^      .     -      . ,1         -.      .    .      . 

4C-J»<     •»!  •■     '■- 


•i*-akl 


*■    dwads4    >'    ^C'"»kT«»*»    »iT4k.*a 

4C-|«^      «   .  •  -I  *•      I' 


<4'      '•t4'"<»' 

■  -..    ■   .«  :tfti.  •*•'   ti«t4ti«f<iT  OH    -t  .   - 

-(    ^-  ..       ,-4«lklTt     J*     •4r4,.>     »'.0     »l.-'^      •  •'    • 

_       a  •.'.Sw'VSk'     4<»»ultO. 

4,"-J«1      4».  -1<.      i» 


4r-?*-    ••• 


via.     1» 


r4c( 


n^lll 


'Ht     ^l^rtl.ai^l    .^     .a*,    v*    a  .  '  <*  c  «»<v*"  :  .  4.. 

j*'4   j.»c»v':.   -*•   '-*    *-•'*.•.     •    •-»    ».4-.«- 
4»-l««    •«■»  ,  :  ■  ■       a 


■«(■( 
tWMT 

»i«»: '. ^.     '••  .'tk   "• «v«  • 

40-«««    ••>  • 


tklC-«->a.;CJ 


40-J»»     '•• 


•a«o::4k   iJk: 

M'f"  !4k« 


•  "«  •!  v«i , ,1 .  :4.   •4.k:i"'> 

a        ■  v„e   •4k.Jv>i  'wliHT    '•4jiki  :i'<ii» 

.k  .      ■  -    4.»  nT4T|0N. 

4      -2«^      •«  '  .al  *  •  i 


I 'f  v'Ckv'S :  :4k    :4'4 

4  ■  a 


a-»     ak^    --a,     a'., 

'•        a..-     a.»_a«kf 

■  -.       *     fc»  ,  >,        j#      -4  a 

a      ^  .•,      .  a.     *a         :.  . 


ar-l»^     411 


-C'x'   k 

,1  a.      a 


C><Cli|C4l.     4iMk<llt 


4C-J«*        '5 


•fMCTl    :>IT»1X.    MAIt^t 


V*      •.-•I  t  -ka      •* 


CO*a>tC    (I  . 


k4|.     »T|i.lt4'> 


•>«-i -•Ck.-. :  :4k    :4'4 

4.4  14  4 

-a»CH.»^ll.i'k'     •<«Ov«J 
a      a  ■  a     s^         a"     ^  .*  "      ■      - 


4D-I»»    ••• 


•a.C'0««»»"lC     •"•»k'|l» 


,^j»aN*k     44 


-^  a  s.a*t -af  ^  '  a     J'     "t'L.^*"! 


;;10«1>.:4'J<I1I4T:(54,     .  I  k4C '^on  1  c  »  I 

..4..'(      4fs*i'.«^    :  •.  -  .  :■<  ^"i  •«.  4' -'L    t.^'*"*t.N^. 

4D-I»»    *•♦  • 


:«o»aO<««» 

•  4k>lt-'4LJlICI 


•l<Ii.lT4l>T     •HXUXtXCN'T 
CFtCTIVtNISS 

SO»l     autSTluNJ    »4Clal    "UIT4"''     "4N4..txeNT     4> 
4     «rSkk'     »     SkC»L'-S»'"'t>XT     Cl><T»»LlZ4Tn»l. 
40-MS    »4l  .yl..     li 


krkmml 

40-I»S     lt>  vl».     2J 


•KDIOOO 

a     ItvlCt    'i"    >at45v«l"".a    'Ht    4fS0i.i.Tt    COt"l" 
C;tN'S    -t    pall<«i;«    •t'-tk'lO«S. 
4D-M5    •»!  -'  »•    " 


MET  -  NOI 

•MCRVIS 

tlHULATIOM 

t  cj'X'yjiti  p«o(;i>*'"<i'«»  iTiTt"  fo»  iovotisat- 

*0-t»S    1»*  jK.    30 


W«ltVO(Jl    STSTIX 
DKUM 

StLtCTlD    ;H4»Ttl«S    T,a4"l»..4TtD    m>«     TMt     WU**!*" 
•  •P40i[«I>«.     Ci'^INC'     4NO    01»*ZOL     4X0     TMtm 
ADNlNIiTmTlOK     IN     XCv^*  j'»T'<OL0t>' .  '  ' 
4D-t«S    ••I  ^I"'     >' 


•NIUMHINIC    ACIDS 
MRVOUS    SrsTtK 

THt     CONCrsTKJTIJMS     J»     5i4tlC     *C1C     41<0     Dt"lv- 
4TlVtS     IN    »»4IN    0«     SO"     TlSSk^t     »t«l    C0«»»"*0     IN 

v»Kioo>  venTtemTti'  •»kii.LJi«»>  rc»i'<oot.«'<Ji  *nc 
cocLtNTen»Tti  Tr  Dtn.«-iNe  •Mti-t"  oi'Ft^encts 

ttHl    PH'StNT    ••■ICH    COJa.S    8t    COH»tk*TtC    •  I  TM    T>* 
PtLCXitstTIC    Lf.ru    v»    T.ae    '«£"V0««    $»JT[«, 
*0-t«4    »«7  ^1'.     16 


-iC     •. 


4>C     "rt^' 


'j"     TK4->Jfl'<     «lkniJNS"l'i 


f  Nt,  .        .  .k.     - 

g('»tts    i»S    »«>''ICkt»    4NO    je»»>»t3    »L».4l.l    »l4tWl 
C«'«'»k5    In    OtilC    '3    'wO«    J»a(,r«    F«ll    "OLtCalLtS 
4>«C    Nt4»     'Hit     xntfCULt     COaaJITlSNS. 
40-t*S    "M  Jl«-    J' 


•  a         •{  4a.-  •  "-'      •'4* 

4"a 

^  '  •* 

H*^4_»o4NC.      •     k'a'jt- 

»as:      •.•    •«"     i.::f 
4;-2»»  ia» 

•f . 

4SC      4 


•MOLlCULCi 

KATTIDIN* 

[%»•<<'      »><;.      "OaaCKT^-      T«4.,$ftX     Ktl.41  lk/NS>.l»i 
B€'»tt^     i»S    »«"'IC.ti     4NJ    jC4«>Se=     »1.H4lI     MAtUt 

c"-s-».4   IN  ■^liic^   '0  'kO«  jNa'"  ►■II  »ol*cul£S 

4">k     NCa"     rufl     •"'A.P;j.t     CJNk/l'iaNS, 
AC-MS    40»  -1  <•     J' 


•NCUTKON    rLU«    OCNtlTV 
ANALTIIJ 

HtStiKC"    TC    r>£TllWl..£     T-at    Cl»ft«tNTi*L 
XCHANU-a    B»    t"ICM    t    »vLSt    Of    NlClA*    .*»OIATlaN 
AfftC'i     TMt     [kt.'T«IC».     CHA*ACTt"I$TUS    1'    Ct»- 
T4IN   EkEC^RONK    P4«^i. 
A0>t«5    «•*  -'••    20 


•  IC»0»4vt      Hf^i 

•f '  ki ;  ■ :  3N 


^•4'.S'I.» 

-4»e''''i  ' 


«l.«..4.f        .rf'«v« 


.      ■«■- 

■   -:nc 
>»-■?   4 

i5. 


,'S     .">     .a.'!-' 


.■kNL- 


•»Ot»»0t»ao» 
»«0OUC  T  1  ON 


;  ik.  »-i:^. 

.1 ..     17 


"  IS  •iDwc'  ION  a» 


;"ci4,l    •fk«'    »•»'«"» 

4*<*CNN4S 

•_i      if    -♦    >-4-, «■;.•-   -.f-.'b    .-   .«.-f-:N.- 

.ki.         .       '.*      B4.4H€'f'l>      :'      -:'<(4»      -.:«-«4.t      Jk,-ak- 
TIONS^      44».k:.4  ••:■.      •-      '-ja-r      4>•tS^4      fLf-      ^'i' 

t(n<     a    -:c».«4.c    NP'».*4S. 

4S-K4      **1  -'■•   ■       ^ 


;,;-44-      41«C»A»'' 
klfca-^NISA    4*Afft^"> 

-..     _^.    Sk"«'"     4-a-        "t     3r     a'»-;C     ZliZ-^'M' 
.     .      ..  ,a      4sr     ■  .;  j:      Jk-      41<.»4<       . 
43-I«t      1J»  ,1..         1 


;k:'4»»    4i«c"A»^ 
i'4-::    ~iJc>"A»««l 

-,.     .    .    Sk-«"     4-.  't       '     a-«-.:     k.^.>^4•.t•> 

.    .    ..,a    ,..-    (.     ;.;     X-    4i».<4«  ■  . 
4D-2»»    !>•  .:..      . 


Ikl'AH"    f9>.l««'<'T 

t'«rc' :  vi>«ss 

V  ....    <   '-f  n'i:-',   ->'   .:•'   ;»••■■.■■'  J'" 

aN.    t-.'-S."-'    ,'i;.N    ^a-:-      'i-a    •t"».»«€-    •' 

-aa^a'       ■  .^4N-'B*-4N. 

40-l»«    •«5  k : . .     2* 


:k1'4»-     •IKtOMNtL 
CkAJJlUCA'ION 

•I     -Miufi     '^     ..45a!':.«M.-     0>     «lkl'4l.' 
*t  •■  SvNSf  k  . 

»o-j*»   li*  .:..   i3 


;.:'4>«   •t'tOMNCk 

Mkkt'l 

a.f'_--5     '«      -14^^1.0      4aC      ^wf-I-'lS-a      4":- 

•tei  4-:   4-a'--4s;'   sa-a,.?-   j'    •"-•  "friN* 

••k^4-. 

40-7««    001  kl . .     J> 


Ikl'lA"     •f»»0>»«l. 
•(W4nc-    »«0»l>4"    4D"1N1IT»A'10« 

4B-,-»»C'»      .•       JS;-0      5-«li      4«-'      l-l'jONNtL 

»0-»»»    1»«  .1..    J  J 


•Ik:'4a*   •fKtOMMCt 

MktCTION 

•I      .-..A^^      .'      •._(-•. ";<a     •k'S.S'!4kk-      Ot- 

»o-»»j    1(1  .;..    JJ 


a'j'     5    alP.i.'    :«.    M.'-»J:ia    0#     laa«C»;'a« 


•  ■ONITORS 

HufC'lON 

4     SkkEC'IaE 
^•vCESilNG     ^.ak 

<•( ,   :"i.-es' . 

AD-|««    5(* 


"aONl'a«<N,     JTjTj^a.     faiOSl     •O«'0it 

.405    C    k«T»    TSanSNIT'IN.    »N0 

;».ats'.     IHt«L'0«t    KtO^ClNa    »0»t« 


j\  < 


•laoON 

MFlXC^IO* 

r J-p. '4' 
«lf -C:  ■  '"act 

AD-I4S    •>♦ 


kN     T*     >UH»4Ct     Tt>aPl»4Tkl«t5    •'•0    0* 
jt     v»«|C>u$    •0«TIONi     OF     TMt     L>J«« 
4 J'aONOal.Ak     JA'A, 

ki<.     a 


•KOON 

KM'ACt     Tll«»l«ATU«t» 

Ca-O     'ATION    IT     ik^<'4Ct    TtXPt»Alk"li    ••«o    0* 
"t»lt:'»NCt      ^'      V4«l0wS     'JO'IONi      Df      T„t     ukl""" 

ik't«F4Ct    9*0**    ai^NOsOMIkAa.    OAT*. 
AD-1»»    •>♦  kl  <  .       J 


0O«IN« 
CA»Lt     AlSCMSClIt 

-»E-a'IaN    aN-    tvA.j.MX    0»    »0«T4»Lt    STJTla 
(Oa.    a.{45J«l>«6.-lrNilC«    4NJ    »A»C»J'    ON    STa' IO^»A»T 

ao-i»«  »jj  ->'•   '1 


MICTION 

MAT>«H4Tie4L    ANAcTtlt 

'HE  t»S'     -^tNSITV      Of      A     lOMtHlCAl.      $4A««     0» 

"AN-IC-'S.     •i'"    APPLlCaMJN    TC    4$T«0>»0KICAa. 
J«iE»»v4'  lOaa?     Of     ^.     «aAjTut«»^I. 
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r4[      ■.:N44.     -4L:J.»'lJNi     A«l     »l»tN     >J»      * 
.»_,41-4^      :-44»»      ^1'JN4'13      IN     4      »4CUU»     1  1 '"'     ««■  " 
i     .-N^      itVfS      t-'tSt-.'"..      4Nw      >T«;«lN<i      T.4f      »^l.«- 

4     i4.^^.      N^"c4;c».   :4^.ji.t''jN  "f    '-e   xf- 

>     .'i      44t      l^«'^»H»;      •'      '-t^T'ON-C      l.O"»\.»t«». 
40-I*4      *••  -1   •  ■      '^ 


I'"ouj» 


■  4 .  M  r    •  4  » 

4C-J»»     '«l 


■4    :i«4f.i.    >j>.'J«  -D"'o„>«,?   :j"«- 
'^i.'%  4.:   pf^c^'j"  ppoj.C'i. 


I'«0UJ«    I'CUBT*" 
.StP 

,t«:sTN«   0*    jp.ANU    »oi.'>.»  ro>*ou>«<s  con- 

•4. St;     's    Pf'Ovit."'    440    PlT«0^rj»    »«Oi;jCT>. 


pPMOroCi^C^'IC    CiLLi 
PIPtOOuCTIOtl 

4    P--'Ot.tC'»K     Otv.Ct    t$'*»L  ISxINi 

.rii.M:4L>«^s  ^  'l"   •"■J   li.tub'i«4TioN  o«HiiN»4.i 

tD-»»»    tJl  Jl«'    2' 


0€NSITT 

INCOHCtNT     »CATTtm.»    'OOX    A    Pt*SHAl     T>« 
tLtCTHONIC     WtCPUX.     T^l     1»N-Ca»"H.O    t4.tCT«0NlC 
iPtCT«u«. 
40-MS   0«»  Jl«4    J» 


•^HCOtLtCKIC     CtLLB 
TtH^«»Tj«t 

4     N^CttAt-P'-OTOS    t>»«14T    C0»««t«»10»l    »TUOT. 
P>-C'CVOl.T«IC     C^WItt*.        •HOiPH<'«».        SOOKCt- 
P-vSPHO"     MOHtT".        TC«Ptr»4TJ«l    »eST«lCTI0WJ 
.K    PO«t«    S0O«Ct    MO«CT,».       JTtc'tD    '0»t«    CtLt*. 
40-I4S    00 J  J'»-    '0 


■Plasma  PxYtiei 
rnjiD  rtoi 

"AC«OSCO»lC     fOUATlO.S     l40vt«NlNS     THl     lNTi«- 
4CTI0N    OP    ILlC'OHtixCITC    ttVtS    tlTn    nUn-UN  I  f  0"" 
PLASMA    'lO«*' 
AO-t»«    Ml  J'"-    J» 


•»>4CTotLtcT«tc  t»»tcr 

MPOOOuCTlOU 

4    P-"'OtaC'PIC     0».»i:i    t4tA«.l»HlN« 
lOl-'lCiL"*?!    OP     'l«T     4Ni)     ll.sU»'«»TION    0"1»INAU$ 
aO-I»S    tJl  ■''''•    " 


•Plasma  ^mvsic* 

LAMINA*    tOUWART    Lt't* 

fTPlCAL     VALUfS     0*    Pu»i"A     PtKAHtTlRV    t*OUNO 
A    CONICAL    Rf-CNTP»     VlH.tLt. 
AO-t*S    •«•  Jl».    J» 


•  P»4O''0eLlC'»IC     MATt«ItL» 
««ICO«OUCT0«» 

-A^        t'fFC     "t4iLMf4£NT>     IN     INiwLATJPJ.     > 
.•l««.-J»-»Lli''''     Nt^-'O.J     J*     JTJO'I"*    CAAPICK 
•PanSPjPT     in     INiOL4T0«4.     »    »lMt"At     »NAJ.rSI»    0» 
.NIKXA"     STfACT     J'tn     >P4Cl.     ChaPM    LIHITCO 
^PPtNM     :n    INSOLATOAJ.     J«6*N1C    SI"I  CONO  JCTO«». 
Inc     :;i     API     TDPTC5     IIViSTIiATto     I"    'HOTOCOtCUC- 
'?"     PtifAPC-. 

*0-t«»   »»»  ''  "      • 


•p«k:to«ii4Pmic  LihMi 

t^JION    0»     4     4    ^INS     JBJICTIVI,.     IITM    A 
xftttl.f    *P€«YU«t    J»    2-2.5    C0VI»1N«    A    i«    »    >• 
«-    «l«4«f.     H    i«Oy»tC     Is     TH«tl    C0'"0^*"T5'        4 
HtNIic-i     ^OSI'IVl     .tNJ.     ANJ    ^tlTIVI     A»n    >»»A- 
Mvf     PaIPS    0»     LfNJCS    "ITh    IHt    NttATIVt    COM- 
PDNfNT     rxjKMio     TO«A«P    ^M.     APt'Ti^C    OIAPHBAIM. 
aO-I»S    •••  J"'    1* 


•Plasma  phtsic* 

NONLINIAK    tVSTtM* 

THC     tP'tCTS     OP     NON-.mtAPnitl     IN     THt     0 1  s- 
W5I0N     ANC    ATTfWJtTIO.    OP    tONfclTJOINAL     tAVtS 
IN    4    PLtSHA. 
A0-»»»    »»0  -il*'    J5 


•PLASTIC    rtO* 

NUHCRICAL    AMALTtIt 

L1N14P124T10N     IN    ^KOBtl"*     OP     PlNITt    PLAlTlC 
FLO<. 
a0-}*«    Til  Jlv.    25 


•PLASTICITY 

DCrOMNATION 

>«C"tNlC»L    P«OPl«Tlt.J    Of    STLtLS    AT    KOOM    Tttt- 
PtKATUMt     ANO     IN    PtSION    Of    'LtSTIC    OCf OMNAT 10« I 
C»trP    CMAIUCTtPlSTlCS    J»     "iTAL*    AHO    AU-O^S    »T 
NliN    TlHPtHATUMrS. 
AO-t«S    0**  ^I«.     IT 


•PV<OTO«IUPMIC    LlNMS 
•lot     PltLO    CAHCKAt 

4     lI-^l-ANtLf     PIOC-APlPUMt     0»J«.CTI»t.     THC 
■■•;>40    PU5S4*     T"     ...its    »     TlLtSCOPIC     STiTt"    •  I TH 

4NWXAP     «A»Nlf  ICaTIOM    Jf     0.5    AS    THC    t»Te*HAL 
;0»PONINT     AND     A    S-..tNJ     3»jCCTWf     Of     THl     »AslS» 
'T»t     Ai     THt      INTfPNtL     CJHPOKNT, 

aD-»»»    1*0  Jl  ••    2« 


•PLASTIC* 

tPO>T    WtlMS 

XCHtNIix    Of    PtTt"    aBSOIVTION    in    6LASS- 

PtINfO«CC0    •LAiTlcH     TiJT    t9uIP4.CNT     ANU    MtTHOO 

FOP    HCASjPINS    DIPPoSlVlTT     PT     I NTePFCPOMC TCP 

TlCHNlKyl     IN    CAST     MSls     A>«0    f  lt»Mt><T-»OUH0 

CTlINO£«S. 

AO-MS   »a>  -'I"-    1* 


•pwotohiltiplK** 

OCTCtTOPS 

4    SOUPCl    kXl    OCTtCTwi"    OP    PAmIATIO*    IN    TMt 
t4,PHN«TH    PtilON    OP     l>00-50     AW«»T(10«*    SUITAPU. 
f^»    PA01ATI04.    IPPtCTS    aTjOII*    ON    MATlPUt     IN    A 
.4CJUH.        dL'«*vIOH'    "AOItllON    rffCCTS. 

AO-IVS  •««  ^n.     » 


M-17 


•ELASTIC* 

FILMS 

FASPICATION    OP     TPtNpPARiNT    k« I N    AhC    BLIkTtP 
P*C«AilNS    POP     iTttw    »A.4tL$    »M0    rlHCP     SMALL     I  TCM» 
B'     VACUUM    fOPPINS    aHJ    ALtCT«Ot»K     SCALIN4 
tOv;IPMlNT. 
AO-t«t    TM  Jl»'    2» 


PL*       PVI, 


kirici 


••«^-<».    ••'•(•lit 


■»-"«.•      -IK}**. 


•UW4C|t 


»0-»»»     '«1 


•»«•«•   •14;  "Ml 


40-r»»   ,»« 


-1  < . 


"   .  (    .       •■4      •-  '  t    14  ^Ct   . 


4r-j«»   •'» 


tf'iz't^    4M4    j#    Wid'I-ajax     4«»t"i»M»    '  ■» 

«>-:0      4»T»0Ml>4.«.  .:"IC4«      L^-lNNI      41      4      »V  i^l      'J* 

'"*      i«4>UMtfN<      3»      'l'^«<4'.«|       ■■•      4      •l.4-<aClC- 

•0-t*«    *«0  ^1  •  .       4 

*«>   <«    ««*« 

•rX"4t»;  /*'  .  T4|      ^      4,_',      •■v*^^-t4V      «•      ■■14^1      Jf 
m***^*      440l4'EJ«i.  •<*.  'V*  ;  i4  '  :  >••      44'Cfc      4  •«" 

10«.^1.!'H»     D»     '■««     •0,'«t«<     4>»      ...««. 


•AMMA      «40t4';0««.  'Ok  '4<4  :  i4  '  :  J4.      44*Ck      4'« 

KX.o«ui'in  j»    '■>»  •>.■«<«»   4«'    ...e-. 


l^AI^OMVa      k»»I^H»»!k.  t.^4l'')*4t4      »>*'4\.C4'       J4I» 

•f«t   MM3   ■)■   i   "Ov-x'-^'    ■•;    u'-    •-   >«    ■ 


.  :  ^^  ■  .    4-«>  i*    4    4  s    •    >-■.■•-■ 

t-t'*4v.    -"tS  4-'.  4  ,N        .♦        94 

«.     •f4:4,\      «'*•      »4''t4.        ,£*44  4"" 
'      -       ,  U        4  \      -  4  *  -  X>f    >  - 

tO-t«1    to 


-.•-      I''       .      L*<  ■      *.  *      -*-       -I. 

t  *<    .  I  *        'N       '  -%       44^,^4.  ^4        .4-.*4 

.'-.    ;:<■    >»    »^-4'. 

40-I*»    3M  ,1<.       ' 


•4I44^4      44  '  I 


4r-i«t  ttt 


44       ^      r       4 


«4^N4      44^«Af^J4«     ^jt 


.  -  4-  l4      4"  .  KTt  ^      4  .4  ,  i^ 
■.-•1-       4..'      \.»«'  ■.!4--«.  Jl, 


».  1."   - 


'       ,-  l,_       '   ~-       4  •^^        -4'  -.       .1       4       >        ,-      *^44-:v- 

t'.lr--     44'"         4X44     f^4,-      -,.,.r4i.      s     ^«  <  1(1  • 
4^-199     4i? 


Vo\.44        -I       .       44W4-        .*  -.^4'       J*..  4(4444.-       4 «», 

44««::4';"4*     4*'4V\      "*       ■■  .  *     t^"*      4!-(      ..4t-'t. 
"•4«C*      D<»'^i  '4«  ■  ,  •*•         -t      •^*l'«'.4^      -4       ,  4*»« 

4444.    '»:'•-«.,■   ,4,-.^*^    4.4.4. ;i    p-^'    ..^_'4,- 

»4'F4,4_t.  ^:»f4-'     -•».      mr^-      *t'.      •      4      .^      4  .      ^«. - 

VJv.4«f        *C.^^       4  »••       4  -  -«   *       4.       44'       S       .i 

45- rn   %\» 


T«.»       3»«««'       "»      4«      4. ■.-.4" 

'■<«4i:j««.:    -^.f4-i4. 


4»«o«»«:.: •» 

•^      «N^t      '''P4.4.#    4'«^    >4<4»^r    s;ii9    :n    '.^ 
■^4V4^i.,>-     t    ^    '.^4.    .*_    ••    :  Si   •"•f4s.    >:«*»4^,- 

-»--.»       44-  J      4S.      44^l|4«,,',  4      f44^«. 


•••Of  t  u : «« 

:  • .  :  •««  4    .  I  >«  ■  » 

•**  •\\'-«       4H,        ,f*.*»«.^*       ^       -4.»^*4C'       ■4,^4 

t-^-- 1*-'      '^      .'^•4*,«i      %.tl.t.      -.^€4      4^jf^^' 
"^   '   I    '       €        *,44-4i-       4,4       -L44-'  C  t  4  4  *  :  .  .  ,"  T  4  '  Li 

■      •<    *  4  .    .   St   4   ^  , 

4P-M1   ti*  , : . .    it 


:*4i:4«     ^Ar<«i>tf 


»«»'l»tIN«i 


N^4        .?.        ■•_-•«:-«.*      »   -4      !»'-       ^   :   -».      4^4C       >«44.'4*4 
.4        ^•(i  4       4  ^'44-'-        ,       4:4444,4^, 


'>«ani>iic   r>iMi3>i 


1 

4CCli.C«A'i;      X'l*.  ^■•4   ■   .  ^«      Jf      l.4»',.<«» 
J*      '«'4L      **«.'»■      •VH».,,'J«4/      "it  4.'.,^4tJX. 

j;i4t»»«»L    :»n44:^*4.    'j\^ftM.      4%_    4.1',:    4*4.. d*;^ 
t0-i««  ••"  .4 


(CmmICM. 


.  J4,v<  4  •  P  4 

4  M.      44  1       '■<      « 

.  •••   :i    t -    ■• 

,/  -rf44  •  -4  . 
40-I99     •0'4 


44  4       ,  •  i'l  - 
*       44  4  .  \44^    4 


;t,  4  444      j»i44'l-      f,.4      •«.      -.fil. 

4^*    .?_.    :■»   4-...    '-^    11^4    't 

V4i      MSj.''       44%       ^St4.(,      *4.-      4 
-      .  s     4«     t'i«.'i«t4t-      ■-#4-     -s;. 


»     \       4        • 
.4    S4    4  4    -     -  4   . 

4~-r»i  <o. 


4»«0««4>4ii:«« 

:  ■  • :  •  4.    -  3 


--4  44  ^      ,4       •  -t      JV.  1   4w 
^l4.      Ml 


-l»l 


^;;.^4^       4     .■n«.>.:    i4l«."«..    ••i««4i<    Jt- 

»1<440      »3      .•t44',  s      ■    .f  4-      -.•,      4^4      '-.t 

.    -"   4«4r    ~i4s-4    :h'*  «    *:'»*^!    *•  ^(i^ 4«4i: s* 

•>•,••-     r     4      --,      -3t      i»0.4  . 


•4       *  fc^** 


:ii»H» 


:4«ao>'-'c*4<i>4«'to   •ol-«-'4;   i-rf    4><: 

■"•>«   ;9"»o«; ' :  144*.      ;.»■«./••    iv,4.    ••- 

•tk'     D4'«. 


l*0'4  *  4  •   .   "  t      •'.■».  .  .   '  ?  1  ■ 


.»-      .»4. 

ji44   a 


4  1  ;      !  41     1«  'I  •"  1  »  '  N« 
40-f*«     It* 


MirioM  'iioiaa 


•o»:'ij4<   444C    .ti-jc ; "    4<44v«i-t-»    -4^    • 
v»4Ct   »o«vi:i..4'<f      >»4»v«     »•»■<-. 


»V«CTIO»ii 

njx'la*!*  3»   'ir  :„>».i«    >44;i«<.tt    :«'v   -ix-oii: 


«Aa«(iitirp 

"<»»-*lfLO     ••t»»Ull      4«p»'.,'jO«      4--      •-414. 

«>«tllW>4tMtf. 

AO-rM    AM  4 


*    >\.A«Tt 


'MC      '»<^»      J*      »i"t.4«,''      41      4»»l.,t-      '-      •** 


.-■^OMA'^AAa^^vIC      4i4A.*».l 

^44   4f(4*N'    ^    ,-> -'^  ■  •*  :  t'ZZ^' '. '. -\'l- ' '~' 
.«.     n.h4.      ^.ij>*«*^'    '4    •    ••«-        •    4    ■,» 

«<4V^At"C**'       J*       •«f4««*S-:^  ••      .4,'»*. 

aO-i««    •'«  ■''■<■     .• 


;i  i'«;»».'!a44 

'.-«      4.4>4r44-       ,4-4-      *-.4  •       4      ,     *4-M 

*    ,   :    -.4  4  4    4    i"  ■  ^4.    ■•.      . '•e  ••'4    -vi    . 

,         i'4;,        •■,4.       4M<~*444        '  ■'t        '.       4  44'^4*|J. 


Wv      "14,-4*.^      'f.  -.;--».*      4,.'  t-4'|.«4'«4       4'« 

4"4  il^vAf       -^'4v'        %'\'t4S      4^4      -^--t^       *aS1*. 


X)f«f4'I" 

,N  -H        .'4*4       44^44,,-  -4  -"t        4-,.'         ^4         -    ."f 

t»^f:'i     :>*    '-.."Ntk*    >«    "-«4    ^,-4*..     4v    4  < 

_4M-*44'fk      4^44       .4^f4       4.4'4t44:Awt       I  »    "  •   4  s*  4-4^4*-. 

•  0-»»      4J<  ...        .4 


43- /♦4      •il 


•0««A4W,«« 

•A.-l"*       ••a«4»v4' 


•  -••«  4     »4.  :>vf  I 

4  *4i»^       ..-4'>0      *4*1   *    -4   •<       4, A, 44       44V      C44k.u4'lM 

4»      i  ,^*#MC      M.0  4t      "4      '^      •-       4s'      •-      S^      ''      .44(1 

■'    •-.I'-'   *-i«.4:...''    ,■»_   L,4^'.    .'•,^4':ii. 

-     44.14,  -      i-  .  t  *        -       i'4      S     4(S;).4S^4,  ••  ,4. - 

t  ^  »     .«-      -.'4'  ^'      I.      4..f      t-.---.-(4l       . 

4"-l«»      ^ '«  ...... 


"■C  %t4  ;  ^  . 

■  '  N : >'4* • 

-1»»     (Al 


»I'C»04«'«  ;c« 


4  •»  4^4  ■  (  _      44 


'-.«      4wVk. 
'  ..t   [4 


.     4|      .       4^  \»._s4i 


•••l-AA"      tA'I'Itl 

;   *_   •   "       4-44.  •.'4       4l      4       ^   >_.»•.■       4,4       tt 
k-t  ■  '4  J4.   .'t  4'       4'-:.4'.-N       )4      i4''C4-       .1 

-'>    I    :)*i;.«-   j»    t«'L<'    .£--»     '.4^   4 

■*''4;4^1     4  ^A      A4*'|4.       ,e*444'      44*  44.L 

'     "        it     4  4     ■  t'-Tlt  k. 

Ai>-»»»     At]  ..  .  .         ■ 


4»VL*t     :X/4,'fAt 

»A.'i»4'-   '•4>4»"i  ii:>< 


:  t .« *  s    44    .  .^    >' 

-4tS-,  »  ,.*       4 


*4  > 


■,".*'      Vj      4 
4S-t«>     4A« 


•  '■•-C-.      .•,*.     »4      ,(^^4      t:'-      •V'JA 
»      4,-».,4  ,.      ,      .(   ..,11      J, 

.S4,    'Ll^nt    .. 


NUMHIlt 

4      .4t'«OL      •  '  •■       4€  ""t  *  »       !    4'»     t  ^v  .^*0»4bi,4.      diNAitT 
..^«4«4(.*k      4H,      4      wf»::f      *   ^*       '.  '  4      4(^4^  ;  ^4'  I4..S. 


««C10»«t»<JlMC»    •o»l' 

-•4..:       .'      44--      4>4.      .-«41.      4.4      f4"      4:.i^- 

j'4-L      4-. 41-      .,1  .,4  4  4  •  -4.  k      ■i4f4»';s-,      4*      4      .4-      4NC 

'^    4f  k^i' '  ;  .»^. . 

4c-i«(  «■»«  -;  •  ■     • 


COMMIwA'ION    TtC4«IeU(l 

4  Dt-:CL  '  i'-  4   '  *.  j'<4Lw4 ' . -N   V*   .--w*e- 

'  •  ;  _s-.4c" -L  4 'tr     *.ii4*w4- 

4D-1»A      All  -! ■ •  • 


48    "f  .t« 

^:4tM0>!  I 

.;mc».-   ^.^"m    4.4J   :i'<'4iv  •A0»i.t4>4   ■)» 

.r<4[V4       -:4i>.w4l4    :)»     -    «f.»«        -Si"     ■ 

4r-?«»  lis  .  1 . .    .e 


4      i4.-t.     4^4      '.<      5'4      :»'.C4.      4  •  i"     •.'-     .-^JN 

.4S'k-;Si     4.4..tl.4A      .0>H,'j-      :»      J»Tt«"l><l-      »• 
|s.»i«.-;l»«l4L'-M  »^     fw.4'l0><4     'J«     'Ml     »"«     t 

••v  »4"':'^f    4»«4(s'^  4,n:';3s4. 
4P-i»»  3»J  - : • .    2- 


»xoc«ir   jcin'I 


4»\J»'JB    ■tC'iA'ilCI 

C.<»lC4i.      A4iA..'III 

-4..      ^4'',Kk      •>*      A4i.:      4A4A»4t't«k     * 'J^      *>A  N '  ..* 

:-t4;:4      -4. :  .1.4 '  •  .Nk    .s   s^a^*-   'On'aik.hi  <40u- 

l       .      tS.  '4.  :      ..4'  :  .••>      _'       .44::, 4      .ALlNCF      »»4't 

I      t"'4,Nk      444:s'*'t^      .)•      A>4?N. 

4r-i«j  A«i  - ;  • .    J» 


ClfTO«TION 

'•^l    «B1lI"    W    •    «*J».<    TO    «l»Ot»t    OVt«CA»'lN« 
SlkNALS. 
»6-»»J    STJ  Jl».        • 


PUL-KK 

10  l/kVtt 

lOMOSPMCmC    MO^kMTlON 

THtOOT    O'    2-»0OI    »»J»»««TIO»«    Of    «AOIO    »»yl» 
IN    A    haSNCTOIONIC    MC9I..1K4 
*o*t*t  ••«  •<■••      ' 


•lUOlATION    COUNTtXi 

iotio  i'»n  PwTnet 

4     SiLir     5T»1r     ADC*!!     «*J1AT10N    0tTlCTI04l 

k»in«. 

aO->«S    TaT  . I «.    10 


akaoIatiom  dwum 

ILICTHONIC    foul' 


I»T 


[»»tC'$    0»     f  IS»10>l-r'«JOjCT     «AH«A    RAtilATJON    tW 
tUlf*.     COO'u't"    »«IlTi3     C1«CUJ'     C»«Di. 
a0-2*S    »«>  wl  <•    2C 


MUOIATIOM    t^ICTI 
CtuJ     ltIXO«T| 

'•AXS^IMON  or  it.CvTlO  USM  AKTICUil  ON 
HALI0«l'5i.0*»l  CHtxI.*-  l»'tCT  PF  RABIATIOW" 
tiACU-lON    l»rl^'    OS    ;t..»    ANO    T-t    'HOU    0**»»»l*"t 

CXK-ICAL     llfTtC'ION    4No     r^4T»<lNT, 
AD-Ml     lOT  J'.l-     2C 


MUOIOMTIVI    ItOToni 

OUANTITITIVt    AMtLVIII 

aoANTlTATlVl    ANALTJi*    <"     t»fLLtCNT     SAH^LCS 

F«o«  oi»icT-cycLt.  nx-eoocto  mixli**  mactohji 
AfuifSis  or  mu'llh*  amo  j«»kiuk  »t   ig  to 

THt    -«TH    POKK     Mt"    lCvClS. 
40-t«»    •!*  JIV.        A 


•IUOIOACTIVITt 
DfTKTION 

•    SOLID    STtlf    POCMT    ^AOUTlON    OCTICTION 
STiTtH. 
40-t«t    TAT  Jl«.    20 

••UOIOaiXMT 


T»*N$L»TIO». 
fUDIoeiOLOftvi 


or  ke4.t>riQ  oSM  auticlxJ  on 

CHt«K»w    CF'tCT    or    »ADUT10NI 
«»OI»TION   trrtCT    ON   CtwLi    ANO    TmC    fHOkt    0«WNI»«l 

CMtmCAL     ««OTICTION    4NJ     T«4TNINT, 

ti>-tt  tor  ji«4  20 


•  ■UOIATION    CFTtCTt 
COAIiA..     C«*CIt 

«m*»C>>     TC     M'tWl  >t     '"t     Cl"tMNTl«L 

<Chani5"    8'    inlC"    »    'vwit    3'    WuCl.t»«   kaOIATION 
4ffEC'»     'Xt     t^t'TAJCA,.     CHAKACTtAIITICS    0»    «•- 

■4  ;.•  i.r.:'»o<.u  »t«'». 

aO-I*S    am  ^I<.    20 


A<uotAT|OH  c'ricTi 
MNHA  mrt 

'Ht     •4'~CH.0i4lC4.     l'»tC'>     or     SAKHA    «*»»    «« 

S'JCII-     IN    AaMITS    i><ijtCTt0    T8    a    TOTAt.    0O»f    0» 

J*     -C     JC.O«r     4     AwCf     tJO'     1««A0IAT10N    IN    *0 

"INLTti. 

AO-t*S    §13  -.1  ••    1* 


•MtOIOCHtalSTKT 
NUCLIONS 

OUANTIT4TIVI    ANALTSlI     0»     t^FLUtNT     SAM^UiS 
f"0«    01«CCT-CTCL4.    4l«-C0Owt0    P»ueLtA«   KtACTO«»l 
ANAfSU     or     iCKIT-LlUN    aNO    JBANIUN    AT     JO     TO 
TMt    ^Tu    POtO    MAa   klvCLi* 
A0-N9    •!*  '^I".       • 


•tUOIOCMCMttTRT 
■ATtll 

TIUNSlATION  or  Sb^CTlO  JSM  ARTICLES  ON 
IIAOIO«10LO«T1  CHt«ICAw  t^'tCT  or  RADIATIONI 
KADIATION    irrtCT    ON    ;i»L»    ANO    14*    •MOtt    0«6*NI»N| 

CHtP-lCAL     PKOTICTION    ANO     TWfcATNtNT. 
AD-t*t   tOT  Jtv.    20 


aAaoIation  irrtcTt 

NAMNALl 

4C'.»:''ifk  J»   4  micAUCH  um»o«aTo«t  on  trrtctj 
J4    aa;;4-;.,>.   on  ^a»o«4T0h»   aninai,!, 
AO->«t   •••  -'I'.    II 


•tuoiomwaucNCT  mwnatom 

•ACK«4ltO-lAH    OKILUTO** 

Ar»^.IlO    KtSCANCH    ON    A    Hltl—^OttK    NlU-INtTlB 
lAVt    MNtlUTOM.       •1)«IUT1H«    VERT    Ml«H   rotCK. 
lOC    «•    »tA»    ANO     iOOO    IaTTJ    AVUtH'     AT     1  JO    WIC 
BT    I^ANS    or     AN    0    TrPl    aACKIARO    rAVI    0KIUJtT0M4 
AO-t**    009  jlv.       • 


»,A«'Ji   ««c~ANi:i 

jf  .-tAONl 

.  .(       '4    *'4.St  ' 

; :    A4:*4:*' ' 1 4   cat^ 

lw-;N04rfN4  J>.» 

"1              4              ■    i.-   _  «  k<    . 

V    -4..,    4..4«ctj-»-    :> 

.  ,»  s  '  ^ 

-»   ,  -4S.  ■  S. 

4r-i»»  Alt 

.1    4    .             • 

49l.AN»_«     NfC-'ANlCi 


4*4.      -v4» 


113 


'  ;  .4.    3#     NU44«!  w4'  ; 

•11. -4.      ;.4k4.; 
.  :  4'f  ;    4»t    <!»>•• 

•  •     4.<      4..B^  .  4-<_ 


1, 

'J-     '"Uav 

t». 

I> 

1;      •4«' 

:wt4 

^ 

INA'  JC 

■«j« 

'OC" 

.■  J 

tHt»l   . 

•<uaiATioN  crrtcTt 

^Atni    •WTtlCI 

'>«J«»    0»     "AriAllON    »«0"    SOu'CtS     IN    rLANC 

»'"t'i»:io   4M»CTAjric   'wasna  ntdIa   It  f«»L0«t04 
40-I»»    OTS  -I».    2S 


AiuoiATioN  irrtcTi 

U(.TIUVIOl.(T    IUOIaTIOM 

4  jj'jAci  ANt  Of  r;Tj«  0*  «*oiation  in  thi 

•  »»tLtN«TH    KltlON    0»     l»0»-»0    AN<«ST«0trt    $OITA»li 

«0A  aac:«t;i>.  imcTi  •Tuoit*  on  «ati«ial  in  a 

•  4CA/".      ut. THA V I OL I '  "aOiation  rrricTt. 

AO-t»t    ••»  .j''.        » 


4».4«-I      CA'.I'ALI 

.4»l't>      »Ut«l 


40-m  PK 


•4'4.4 

'  «.T4. 


» . w 'p4   ,/»t aa'  ;on4 

•  JN4    »'    30   ".;'». 


•AAfilATION     INJt^IIt 
LACOKATO'T    ANINAt.! 

iC'iviTin  o»  A  •t»«.A«C"  uk»o«ATo«»  ON  trrtcTi 

04     "ADIaTION    on    i.A»0«ATO«»     ANINALt. 
AO->«t    (»•  JX.    II 


AlUClATION     INjUKIti 

HUVCNTIVt    NtOICINt 


■luoiamtoucNcT  mwhatou 

MICKOVAVII 

C-flAND     10    lATT     A*C    A-«*NO    2.5     lATT    »OLIO- 

sTATt  rortu  *CNr(UTO««  0^«aTin6  at  s  •«  and 

10    «C     HtSnCTIVfLT. 

AO-MS   «Tt  Jl«-       • 

xuoiamtaucNCT  tMCTMo  A«ukrUM 

4TN0»rMl»IC»  rO«»«B  r«0«  LlhHTNlN*  k)l»CNA«tM 
A*!  UUO  TO  INVtiTIiATA  lON«  ANT  l«^»-uON6 

£li<:t«ona«4«t:c  tAvfH    A  $TjOt  r#  THf  »»ecT«At 
rNoriMTics  raoN  vakiOwu  so>.MCC>  a«i  alm  naOC 

FXON    lArtXlHCNTAc    OATA. 
AO-tM    «t»  J IV.       J 


4AA0A4 

ev-A>.'l  Tt»ly»      ANAl. 


nr      4      44_4.4 


-2«»     3'4 


'"Ass^tTioN    or    iC.l.TlO    JSM    4«TICU.$    ON 
•••^lOBiOLOi'i     CNt"i;Ak  trucT  or  «aoiatIoni 

>.»^I»';?N    I'Fli.'    ON    ;C....i    ANC     THt     INOtA     0N«AN1»N1 


XUCIO   AITI>0*«» 

»ATtU.IT|     tftMlCLt     ANTCn«A» 


CTION   KINiTICt 
T>«IWeOVNAMiCI 

OtVlLOPXNT     or     4»»A*ATJ»    ANO    TMCOMTICA*.    CO 
SID€«ATtON»    INVOlVIO    In    COiKUITION    Of    ntWIO 
•  OCKtT    ••O^LLANTI. 
AO-t««   OOO  J>>'    10 


•wactoii  rucLt 

riMION    MOOUCTf 

ALUTO-Trn    FLCL    tbXNfNT*    »U»JCCT10    TO    NtLT- 
OOAN   CONOlTtONi,       l«B.4lI»t..T    LA*M    ANOunTS    Or 
lOOIW     AND    Cl»IU"     1>»0«A    THAN    *»■    lACMI     A«t 
IIClIAU.0    Al.ONt    II In   LtiM*    AKOuNTI    Of   OTHM 
FISSION    MIOOUCTS. 
AO>l«S    •••  -'<<•    20 


4«ASAa     CmC      A«f  At 

:il-lC'"i:» 

,  -,'_>x    :»  '•tkj.'t:  4j«  CA..CJ..»'iNa  '" 

l.-r    AAFt    J*    4    -on;!'.''.;  -    iUv4r'«lc-C4.4- 

i.-i»i . 

aO-i»»    III  .:..     • 


4AAC4A     (C.«C      AACaI 

»I.AV<A    *>«r|ICt 

•-i.^i';'4.    4'^:'   04    '-«   "Cwi»U4'i,(N    IN 
t:"-  a^fa  of    44-4:4    4i-..:.tk   :^4   'o   '.<iA  wOCAw 

k44:|.        IS,    ;   4-^4444^%-    , 

AD-nj    i»«  _:..    ii 


•AAOAA    *UV.tlt 
l"'f»«A'0«» 

'04^."fS'      ..I'fC'.ON      J-      'J^il.      AAuAAS. 

AO-r»»  o'A  .1  • .     » 


[FFlC'Wf     AWA     or     »ATt>...lTl-»0«N€     anTCNMAS    F0« 

"Ailo     a4TA04<O"'.        ..INIa"     ANTtNNi     AS     A    MOM    »0«         I 

'>»  NtASJ"*"*".'   or   Ti«rt«Arj«i    !n  a  njc»»oor 

lNCL0SO»t. 

aO-2«S    »00  j'»'      2 


AlUOIO    AtTHONOMt 

KICMTIFIC    R^MAMCx 

AAOiAtSyAlP-ORT     ON    .lAOlO     AST«ONONT    NtSCA«CN 

4"   co«nFiXT 

a0->«5    TJI  -I''       ' 


•luoio  AiT*oMOm 

S»ACt    FLUnT 

'mC   fosi'ion  Of  A   wOO  KN  ci'CjtAB  gat  I T 

iA'fLwl't    CALCJLA'tC    Ii    rt«"S    0»    TMf    k*<ivtr*Ai. 
I  IX     ANC     'mF     Ca'     of     iNt     »tA«.     FAON    »H1CH     IT     CAN 
Ml     "ACIA'ION    F»0"     TNt     SON    »I«OrA»ATIN»    THBOUSK 
'-t     J-nPO€. 
A0-1»»    »T»  .*•»•        • 


tCOHOIMt     STlTtN* 
SOUIC 

FtAStiltlTT    5TU0T   or    A   COHTaCT    ACOUSTIC 
OCTtCTOr    TO    N(ASUM(    THt    ACCUFIULATtO    ACOUSTIC 

inrosjne   or  a  flijnt  vaHicij. 


tC*UITIM 
irrtCTIVCICM 

STATUS  nrroNT  ON  Ntrnoos  o*   inp«ovin« 

C»«.IST10    •l»S0N»«L     IN»gT, 
AO-tW    liT  Jl«4    23 


»CTlFIt«l 

SILICON 

nStAHC"  Al«  0€VC|.0«»NINT  Of  -I*»-Ck*WtNT 
nli»4-VOLTA6€  SILICON  CJNTRgccUl  «tCTirie«»4 
AO-t*»    IM  jl«.      I 


RaC       IAN 

KTiritAt 


4    X»C»:»'Ig4.   if    t    4tC'.«l(4l    jMO    .n    k... k 
4"*>    'X.'t«t   afk4A.A'aa    4<«4i;i    ;>.    •-«    ,.4«. 

AO-f»«     111  J  1  . .         1 


■  MAACn    •CAC^OM* 
..Sl« 


404i4.      «.<<.. 44A      Afk<44:..     414.  'j«k      ....-» 
*»-ViA     4.^      -4k>«if«'  aCNCFA.     ,3N«-^--. 


S      -.     .-..„si      .NA.       AN         4.       .       .>('•      .       s^i/.lA. 

40-l»«    «M 
4A0.41*     m^y  nM    t^\i  I    «  4 


j'fLLi*!      VtN!Cl.l     AN'fNNAl 
(FrfC  :  vt>«S> 


|F4 

■Aut : 


•  1  .f      4-F4 

•4;'4,v-'  . 


As'LSs*      4k 


A...  '  LNMAk 
.**  -'«4     »  - 


!T.O'     or     J«#lIAi.    '"tOl'TIONS    T««0^»H 
4'a      ANAL'il^l       '"ik     OA'A      tH     0*  r  t  I  •<  D 
0dStA,4'I„N4     JF      A^TlFiriA,.     SAltl-LITlS. 


40-»«»    «IA 


jl . 


1» 


»A«Uitf     CA'ACITaNCF     "lC"0«4.C 
TC     AS    A     WAR4,'UA    OlO^t. 
A0-1«S    153  jli,       » 


SAT  .  M 
'lODf    »iFt«NtO 


C       IAN 


»»-§•»    (It  jl ..       ' 


ICLl 
|Tllucrw«ci 


«>-»««     •••  ...... 


•c(x,«'ic« 


ICM 


••«4.I»4    trtrtm.       ••l»ct«».l    .£",;•.     .^CI^Ml  ■••1"U 

3*    fat     •i*^*     tta    ru«    Mt        ••-Mi^        .  .    -  -wij    j»     ».^I.^.t«    ^v*„fc 


"     •■     --     -^i  M      ,■.».      ,N 


»*xi'»f 'J»l<«     >«'>«)0« 


•  .-•  I-     ^.ii,  IS.        »l.t^ 
■        •  ■     •   -     ■  (  .  -i„  .  <  jt,  » 


•Tl 


ui  < 


*o*ot 


•••.-4t      •4l^|     J*     •w4t"4     •>«<■!  -lai     .«<X<«C 

•  »on:,4^   V'tm-^n^    **N4*^f. 


■HQlOt 


•14»t*-*'  -*f  * 


•l«»*-»«.^f  ■• 


•t»"«-»<^f> 


40>m  ••• 


•OC«l'    "CO** 

■-o>m.i".o» 

■Al»      l^- 

'««t      «»4. 

'  ^  ■;  ^^-wK," 

:  ^fc-    ••r\j 

TMT    CMTINM 

o»i»  >«e«». 


•«04at 

KJIW4CH 

40-l««    4T1  _;  , .     , J 


TOST     «tT|ll|*k« 

■t>«Nr*-r    ^BOtcTlyt    Iririni.       i  1  n.  i  ^•^  »^- •     j» 
—.ftejom"    i«T4L»    MIOTIC'!**    lYirins    Wit4«c-. 

mitAKQx  tMc   IS  tTtTi«t  c«»4aLr   3#   iwcc r i j,, 

••-••t    •IT  jl <.     l» 


WT  i%tn*itc* 


TOBT    i««f«ll|*CJ 

'1T4WIUW    toMNITaix    «X«C'    «0(lLl>.        X»tl.- 

O'WtllT    410    uTItlMTIJ*    3»    J»ri»,i,    -IC^IAXS 

*fl    l*%    ***  J  I..     IT 


'«4ai*<.4riaM  or   •u»t,4i<  4(po<i'   im  umuvactv)* 

4'"     4a»     4««     *M     C     Xtl*.     4a»TtNlTi;      J'lil.».     •<  ! 

•CCTI.    4>C    •f4%.ITtC    t'tci    •;',    ;oo(..»«. 
«0-Wt    •)•  ^!«.     .T 


OMixn  «T4i.«  i>rik»«*ri9«  ;»<iTU  iCt.icTca 

*»'»    4N0    jOMMCI    I"l    4<1    MSTrt.r'ts    ro«"    >. 


MKiWflMCJM  MTlllUt.1 
MJkM    rtlTlLl* 

«C>u>iii»   3«   lartJ*   atM*"  ij«    i«   it^t»- 


-»     -H».-»'«f »«'-    ».^j-,.        M«'.«t4a    4>«j    :ci.'(K- 

»o':««G    »nci«i»»   :.»   »..-4.    •:',,:^   tno»tc  »c 

:"4C«'»4.       -Hf«!C4.    4>V,    »t;-.«;-4,.    MIC^I^'    i»    ^ 
40-|««     »«0  j|,.      .  • 


••««f    C4MI 

li^LOliyi   roaaiaa 

'»*»e4iu   4NC  'vt.    i..«;.f    'i*'*    :«   .».>4 
40-*»»  *>i  ,; . .    J' 


X^*C4ia     '«    'VA.W     h.4>.I     'tITt     ;■■    .t,«4 

»£>-»•»  •Ji  ^i . .    1' 


t4M!X;«    tOC'IT    "O^ti-wil'l 
*0-»*»     300  ,i  ,  . 


'•<.j4t ' :  :44.   c  ji*- 


1"?;  •    -x  H:^c»^.■ 


•OC'fl 

•t.4'    . :  1' 

40-t»»     4-' I 


»»4»TJ 

-•s.-:  \„4.-    ii»..    .,   ,»»,t.      m^.s4   ■cc>^ 

-   -vxs  »j«  -J-   i»if.    •.:■•■..«   .-4.-J  ,sjc« 

40-1*4     'SO  . ' . .     .6 


•Aocmt  i«40* 

b.a*o  Diir«itwT|«, 

.tstt    i»   i»4,s»-,    j»   <»4:x<>   •••■<C4ri. 

40>t««     '»•  ,1  ..     JJ 


•  '4»u;" 

•   a:J44   .•■,t«k4^      "l    .'•i'«^«4«- 
4i>-»»«   'J*  .:  <.    li 


••OJT^'.CI 

•c:»«('«  .-.v;    .i-ftf    'v**'*    •»»  i..4^v4'iw 

-<•€•€■■    :'  v^^»Tr   »,;■«    .'*:<«  4rs;s*4K4.r.     •aot- 
»o-rt»   i»4  .:..     4 


•  IM(T««T|M 


»4IC1«I«      »'»'l" 


••OCM'    l(«iI1*t 

•■'•k>«€s   !t«:'ia   •ja   .j<-,^i   ■5;>i-   4«4:< 


•«0C«*'    wo*    WIH 

3«TltT|(>« 

•t4»!tl.l"    »',;•    jt     4    .J«#,--    4;j..i-.: 
J€'fc'i«    'J    a(A«ua(    '•"I    4:;  .«!.    ••«.    iCji  »•;- 


-4"   ^    %  ji_f  k-t        f  fi :    I 
' '  ■••*  •  4  '  ^i  .    4Nr   f_ft*;^ 
43-W5    '♦*  ,;  , 


.  .  i    '     »•<     -*  ^ar,A  T- 
•tSi    •( . 


-3"<»     DfXl        •.•[4. 

'«4v,a4"t'<'    _.»    i;i«4 

■  '-•<  :  If    44- :  ;»   4>.: 

40-t»»      iJJ 


'..    4Nw    »4»».(    »:ii5    IX    '«« 

.   4->^   ••IK.   •:«fa».    i.',»iAk,- 
**v«4i,_:'*    ^4    raau*. 


M-I-,  .M.  ^.  ^^i^  Hvt.4.   H..:cc.         -*;*L*'J^i^'ru». 

"•iCH  ■•to  «w  If   i(«u(«Cb).  4«i4t..t   I'nwiratc  »\.»» 

'  4<4«^'»;i      J»       -^      ..3,      J»      »4t-*44VC^      •l.'.J 


MM 


•14IC(IC«     •4>«Lt 

•«»«*C'3«»    «4'iai4^l 

OKI.  11     4»^      i«4MI    4  4^  *  ^4  :  s.«     •^'•^'.i      '»      JU4*Ti 

-"*   »"•;:•■«    j»  "f^a.  —  Da-   "C,.    -«j~C'.'>"<« 

>444?«:.-    •4'«,>  »~a    ao.!.*,.!       if     ;  ■.    l#4ct 

•»-:;-4>. 

40-i»»   '3J  ,: , .    J, 


.k4-t..i.:'l      rtxICLl      4«'f»'«4J 

I'rfc  '  :  "CI*  t> 

I.  *('':, f      4-r4      ^4      S*  •  L-w.  'l-a.'4"ff      4p.'LN<H4k     404 

-4^  ^4*4     K^....  ,'4f44      4S*L^-*i      4i      4      ''A.St      »-- 

•  •■.  S     "t    . 

4r--l»^   40c  .;  ■  •      4 


>(  • .  I :  * :  >■ 

■i-_     4't'     :v*^»     ■4M^«'a    -•     .Aa;.^$    j«.4.t^' 

.  -     -     -.1   ■•-I  44'-      3»»'  •  V. 

4--J45    HI  .■...- 


4D-i«)  too  - ' ■ •    ; i 


■■•■«"4-lC4v    »«»ci-'ic>" 


•4a. a     •:•    ^'     -»     ,aj:-4_    aaiCi"l>^J    l»ai>j»»" 

•   NSC4      "4*4      4K4^'i,«  '-.i      :4'4      f4i      :«  "  4  1  »*  ^ 

■  - .-   •-'    >,H4 .  J  • : . 


jg   4^':4.';4^   44'4,k;'t>. 


•»4  !.     'i   <t»i;i.i» 

►     a'^K     4Nr     .1     X."'     if  4iwa[»i.'. -S     -404     •!•-     ' -< 
5»4    !      1     a,('^^.>4rt        S».*j«        S'4'f-. 
4--!«»    40*  ■  •  •      -^ 


-;5'«    4^»;,s   .^    '-t    e.-e.'»i.   ':l^w    .n    '-< 
4."-  ;45   430  _ :  . .    .  4 


444'Cw.I'l     .CxlCi.ll 
(■■fa!D«    »4L^:»'1CI 

•.J  i4'i-    :j-».-4-;.n»  v»    .4»:s.-»  ^a-ictx' 
■'-.»    **■   t*     *    s;-.^4,C4..    S4't   wi'F    n.«:;».fi 

4r-.-»^   H;  ,  :  . .    .4 


:*';;4»    'a4C«;'«« 

'4»rK      ,  *  4  "  :  ^N. 

4:-i»4    . j» 


, >. :     jaAit 


•I4(..^'l      .fr.:CwU 

.aB"4.     'LIV-'    aa'-l 

-..I     o    <.    •      N     If     »...»*    :.4Cjw4*>    v^ad;' 

,4  >,,    •(      4,    .   4-t-    '.     t^-i  j»    '-'I    -•.:.("»». 

■    -'    4'4'"    '".f       4-      »    '■*.     '144.    44ji4   awi.H    I'    ca*^ 
i*  ■.     «4,'4';-.4.    »aj-     -.,£     ^ .  ■,    aaoaA^a'mft    "4«>.t4»« 

-I    i--     t . 

4."-J«»      ?•'»  .  •    ■  ■  » 


•cs:-:34,   a|iciN« 


■^  :  O  4  ..      Sf  4  4  ^  - 

i     -     V4- ' DN. 

4r-j»»   4.? 


•»''f^^:'i    stolen 
"'•fa   atacrMt 

'tU-'    ■'>'    -«:'f" 

4^4lLUa-    p^at-    i'i'. 


«4:  i4'i94,  t"t:'t 


'  ^'*   *«t-p  N^i* ;  hAj    »^>t4 


« ja   a4;i4T|^4,   atStl'iN' 
■f-b   '  j»    4ta^4a4;p    vt-::wfi. 


ma^a    !t_o.    w    .i«»|l4i.   'atDl'TIO^S   TM«Ot»H 

bfsSOa     -A^A     ASALTSl^t       rnlk     DaTa     fAi     0* f A  I  »<  D 

,a„4.    ._.    oaHa.A'i  wX»   J'    AarifiriA,.   laTfLtlTH. 


a»A-f^.lT|     ^loICLlt 

i*4Cl     (NviaON*<(NT4..     CSOOITIOSI 

4»l'a4,-Ti     Of      iO>;t'      jOJ^HAi.     ASTlCut*     J*     M.  t/- 
H-'^l-i      4»<:      AJTaQ»,£;4iT  , 

Ar-j«j  «••  ,1 . .     J 


•  »4-l,.^IT|     VtxICLlt 
•aacai".* 

•■■l     •,"P'.t     4-4>,.-al,C     iA'tt^I^t    Taacalia* 
P''.&»A-     ,»Na:(_     J,'     0.      •-<     Aa«,      «4P     StM^lCll 
4     •■<0''fMC4^     ""OB.t"    fO'*     'tS'l»l4     '"l     ''A'Sa. 
t»ac«    4^4t.>;S    --fiaT    .<„    [3vA"0Ni. 
40-1**    441  ^I  • .        2 


' .4    • a: . 4 ' : .K   4t5 ; s' 
4'.-->»4:t    .'-:c.  t s. 


4--J»3     101 


SAT  .  ■ 

»»"UiLr     C4''4Cl''»NCt     "ICKO^A.C     "lO&f     «i»A,««fO 
TC     AS    4     W4R4. ^ua    OlOJt. 
AD-»»»     I  S3  jly.        • 

^aODUC'lON    tMilHf t«i'«W    »T^C]f5    *0a     .ALLiuM 

4»S€Mjf    .aaac'o*    ;!JJc.S. 
4D-WS   »»•  j'.i-      » 


XT    fLEC'»ON   t"iTTt.,si      a«tyuti«C»    Pta'0«»4»r.l 

of     "CTAL-BAii     -CT     ;A««ie«     laiOO'     4>»Ll»It«il 

i>:Poc4a    Ta»-,sisToaj,    j.aaita   t«i'"t»s. 
4D-t«S   TM  ^iv.       t 


•  MHICONOUCTO** 
MTCRULS 

EfftCTS    0*     uLT«4--<l4''     »«t»K<»i    4Nt     '«"»t»4- 
toHt     ON     MX  I  C  our  jC  T  1  SS     4N0     lNS,jL4TiNS     j  >  :  Ot  5  . 


a»C4a,.fT     »fVt« 
t'HC'I<t>««» 

AKSAfas    '.    F  ^a    a4a:.^^.4*    y^t^'IOh»    ABvv 

3'  4     I  »tr:C  .'•t      AS.     ^A'.. 

40-2«S    •01  -I  •■     !■> 


•  K4-'I(II<«« 

Tai>is»o«T   Mo^aTlct 

IKCj^-tats'     a'-4"''<l.i    f-'J-    4    awASXA)     '»%. 
t^LC'aoM:    i'fc'"^"'    '-■'     lJN-C4"aU0    l4.CCTK0«iC 


aMMICOMDWCTOOl 
SILICON 


Hll4»—v^cTA(iE    5UKw^ 
4D-}«S    13« 


,K»f<I    0»    -IlM-CkMaC-T    4IO. 


fcr^aTS    '0    Ar-^lc^t    -    f4.-J"L    ^4't    «WA*«    4T    4 

904  ;0NFi[X>4Ct    Lt.c^'    .'    .o:ii4  "Ik   »oo-   -""S.   4' 
A    jijNC-:o»<    'Exf^aA'LJKC    ^4    »^    ;.    1"<    ilLUOXt    H.*"4« 
t'l'4«]4L    ''a4sili'';».. 


atCIENTinc     OKkAhllA'IONt 

co<»liu.'«cti 

.    ''.IVEi    «w'    '•*€    14^     I'HJ- 


•leaucNctt 

raoaAi  u  I  TV 

^1n;'    T„f.aL»S    "^    IJXS   0*    iNOfPtsots' 

»A«;4»teS'      '4";44S     IN'O     •CCOJN'     ^4a»E     OtvlAlIOxJ. 

aD-2»»   4J«  ^I  v.     -.1 


•  KiEXT!*:;    0«tl>>lZ4T|eNt 

.5»» 

A    oaoBLl"   ..4»oa4''ja.     [m   CwEC'aoMCJ'    aitLtc- 
■".-i.    Asc   Mx^-os;^-; '.«s  "AS  .,4»e>.cPtj  'OH   :v- 
."LAiisfi    c»'fA';/E    tc^A    : -4    T«t    .«i«. 
4C>-r»§    til  .!••     'i 


••c:iN'iaic   iwvoaTt 

visa 

CLisiCA^  Cji-aiE   A-..   :t"ui>.  xaooLCxs   J' 
.  :'«tat>."i4L  :ia4sj5is  ■>'   .  FE»ra   lusixi. 

4C-2»»    (IS  -I  •■     14 


•MautNcts 

SIITCHIN*   CIKCUITi 

aESlAaCx    0^    'HE    xiv.xiL    JET    0»    C0>*4TlBtXS 
FOX    Ct04o«t'    aP»lI;a'1  JK    Tv    Eli'T'OKIC    ■r-^x^uil." 
P"0&H4XXI>4(,, 
40-t«S    iSJ  ,1  ..     i5 


lauCNTiai.  AN«Lr*iS 

NUMMR    TMCOWT 

i-IXiT     TMfO«t"S    '0«     »J«$    0»     i>"OEPtNOt.>.T 
V4H|4»^tS.      'A«i>J6      IXTO     ACCVJNT         4a<4C     Ot  V  I  4  T  I  04.*, 

4D-2«S    4M  wl  <.     li 


•  KIENTIFIC    KtM4KCH 

CCJTJ 


aKaUCNTI4L     MALTlIt 
PAOCtSSIN* 


•tStAac-   ox   th€   SiNt«4i.  a«o»L£a   o»   nITcximi 
SCvlE'    t « PE  ►•r  I  T  w«l.    .>■•    SClENTTHi.    «IjC»«C"    »ITh        j.,    ,„j^    Mki>^^  i'.    tlLaS    t'>l'>    Txt    Jtl'Cxlx*   fItlXI 


L~'->^s:s   OS   ic.  r  •,■•■.  i'' i  ■    -ttjEaac-    Inst;' j'i04,i, 

txP^C*XfN'      ANC      ajStAX;-'      FlNAXCi^a. 


•  KlENTinc    IKUaHCh 

,.4ian4Ts«i(S 

4    aa-^BLEx    ^AftoaaTja*     i>    t..EC*'CMCi<    ^ItLtC- 
•'.Ci.     ANO    Stx;roN-XTja4    IAS    ./fvE^-OPli)    »0«     IN- 

;**t4S;'4G   :af4';vf    ao^a    i-^i    ThE   „4sa, 
40-2*s  tai  -: ••   30 


IS    OBlIOjE    to    t<     fT-Xs    t4i»    BiaECTION. 
4D-t*t    1)1  ^' '■    2i 


•  MKItS 

4N4LT«li 


C0N.E'»a€'4CE     or     kC;jK«I>»a     SCMICS    •  I T"    BeMtSik- 

0«Lt«     afCOSOE-vC'     atL4T10>l$l        4    xAt«I«     TtCMXldOt 

1    tlvEN    |Nytx.vl>40    THi    'aoat-Ex    or    v4»14<n.' 

PAKAMCTCaS. 

kD-t*i    T13  .1 «.     iS 


alClCX-IPlC     WUaKCH 

•MPII* 

^ss"    iCiEs-.'ic   a.st4.<c-i      araaTivE  at4CTiOMS        Tint 
-••oca    ,cc  JP4- i.'.Aw   rjs.,iTijNSi    Kit   cONcrP'S    In 

i-XOHO.CXfSISl     4n0    P'O'ECH'E    4r4aT4Tl^,sS    ^noik 
;04tc:Tl'NS    n*    X44IXUI    ,.F3><CES    IXC    itl^HTLtSSlCS 
40-2*5    TBI  ^I V .     16 


tSE     or    FACToa    ANA.TiIS     IN     THf     5TaTI»TIC4L 
4N4LYS1S     Or     XOl'IPlE     'i"t     it«ltt- 

40-I«S   *0I  ^I >■    2> 


•  K  I  IT  ILLATION    C0U4<Tt«i 
OPIHATION 

rONV'.'Jt.i   >fAN   V. :  .' .^.aTi.n  ststlx  «o«  non- 
otiTa^cTivi    Tts'is.  AN«    :n»pecmos   or    tjn«sT£n 
nU^E'i    ^stD    !N   T»t  raj'lCATiON   or   aocne'   HOTOtt 
s-^rLEi. 

A0-t««    t»«  .>'  •■     2  0 


•  MKLM 

LIPIOI 

•■0   OESJSxs   OF    xLAS^aaaL   jlt'ot   ro«   xtA»j"l>»« 
TC'AL    ..IP!t!    :•■    SfiJX    Aat    jeSCxTBEi'. 
AD-»*«    S*0  .<<  ••     14 


~f 'l  4  -  ■  s4 '  ;  ..*.    -t    .tj.»'   :a;'f4:4   f  .*«    ■'4_i4'.' 
"•4lS'4s      •       J--    :.x;a.^    i>5'tx«    r^a    t^'^v'k.l 
"Exlc^t*    4.    xf4<.oa4X(N'     jr    aA:';4'i^;N    LfrE'i    0^ 
4«'fL>;'!      .f-._.t4. 
4r-2»J     ;3J  .;  .  .      .4 


alfALi 

sxAr'j 

3>N4XIC  S«AF*     St4»S     ;<     iPACt.        iCALlNi    TCC**- 

■■     >4UtS    '0**  -i&x     SPtEJ     -^OTATlNft    VMAfTS    \JHiAA 
.otaA'i«.5    C-NCl'lCsS    Of     -I4H     T^xptKaTUKJ     Ll9ulJ 

xf'A^S    anC  vAP^as.     AND    Nt4<-v4L.J». 
AD-l»f    TOO  jI  •  •     24 


-f 


-f  *t  4- :  s4 ' ;  .s   ~f    .'^ijN   :«;'F4:4   (  jx   aa^iA*;:* 

alST.s"     k.iir.'     '^Nia^t      i'iUx"      «w>"      A«.a^SPA;i 

f"':^is    a.    xfA^oai*^^      or    aAr.A'lv-N   t>rEC'5    on 
-"-2»J     101  -I  I.     .4 


•»4-f.,;'i     .fxl:^l» 

af  .rviaT 


aMAPCX    AAOAB 

SATCLLlTf    vChIClCI 

TMf^afl^a^     *'-:•     0'     t'*'<OPS     IN    aATtvLl't 
PCMMOX     AMT     ytlX.T'      ••tASjaiKlMi     X4tj^     ilTM     TH( 

i»4CE    soaviUL4><E     i>P.So«i     Sr»Ttx. 
AO-M*    *0*  ol  >•     II 


•MKVO   lYITCMB 

PHAIt    BtTtcTO«» 

TxE  •cs»>ONSt  Of  AN  ijToxATit  Phase  control 

S>bTEX    TO    rx    SIBNAwS    A.O    NAaPOtBANO    MCltt    iHtM. 
T-t     SI.NAL     TO    NCISE    *4II0    H4T    tt     tlSS     TxAN    JNITT. 
AO-t«S    Hi  Jiv.       • 


•tCPVOaCCMANItMB 
MTBU    ALBCBHA 

A    44T     »45    DtVtLt/PtO     TO    COXP^TI     TMt     T I  Hf 
OPTINux    oaivl>,4    ruKCTIjN     TO    B(     iPPLIlU    TO    4 
L:Nf4«    CONTPOLLfa    BT    ThC    "atTrlOC)    Of    STUPCST 
OEiClNT. 
AD-2««    «M  ■Ji"'       B 


-     -    t  A  •  •    .  X  . 

A?-2»5    4H 


a»f  xKONOwKTOOS 

c:oof s 


ES^AALiV'      A      lAPAiUI'T 


W-lt 


■  ASS-aaOi*LCI    4 


•MDVOaCCHANItMI 

BTAIILITT 

APPHOaIHaTE     >4tT„0OS    roa     ANAwTjINS    NUN-Li«**« 
Al-TOHA'IC     S'STlxS. 
AD-»*$    TBJ  jIt.      b 


«*<     .  ■•AC  *    *'*r     -•■*.'■»•        -N    f««t;%     i 

•    .-   »  -    •_«€>. 

»o-»»»   »»^  .1..   ii 


40-t«4    t4*  •        ;ft 


»   ■•H       -  ^- «■'-#,      ■«■•»■»,,.  -*■?■      4      »  'i't  •«-*-</< 

•  '"-.■•1    ••L  .      .  ■     (  . 


4."-l«»         J«  .1   .  .  • 


»^  .     ."»C1 


•-4-1      .     !•«  ■  , 
40-t*«     *•« 


•t   ;    *        *4  H..   . 


4/   .^t 

"<   4  i..  •  t  -  »   ^  ■   ^ 

k.I«fL»    '0    ■     «- 


J*    Sl»CI»\.l'«l«» 


4C'-;»i    »»» 


k  •«4:ii 

**'t    -•    >»-»4      '•.    .«         ...,    "(    ' .  i      »•   ."-;. 

**4Ct».        4  >^        \      ^  ^'4'.        J.-^»4;v       4.^        -.Nl. 


«    t        14   .  t    k   ■ 


■*•'«*     *J"<'»vw     w«»**t    '. 


•I« 


"♦l  «4'!,r*i     44^     €»».-•'; 
40->««      •(•  ^l   < 


•  4-     4,  .   .•,•    i~   .«  •4«Tic(.u  m  »«o«it 


•  te : .  > 

•C  .l'>lf 

•l'   -   4      .        >, 

»«  4r  i  s  -  4  ,f        s 
4"t         t  ■••-      >-« 


4      -»»^      I .'  ^II.         i 


•  i<x   .  «x4e'  "•-•Tw-4«'i 


'!--        S4't  *.,        *.'4        ,'■.»         4N"        ",        ','*t- 


■1»» 

.<<«CIII*'t>    (>»\.0tl3«* 

•<4*,4      't«4<^     4*1--.4'1-      •: 


MHgCn    lot  I 

»>..jtr   toolil 


'44^_      •J'.:>44^ 


••*    --•t'kO 

40-r*«  '#•» 


I   4»»   :t. 


^-W  l*^-.  4  4  «! 

r  jA>9f     4.  »  j«  4 
.1  •.        i 


:>«*'?€4l''l       i'-'C^VA.*      4-4^      k4'4»^l       V.:4\       . 

40-»«»    I IJ  ^' . .      ^ 


•  tI4<4«c> 

>o«ca 

'tAWt-ls-    ^    <;is4.    4'^   '•«j .  kt    •:•(•»•    '••••w 

'"-•0;>«      44'.i»      44»;     ••j«*«...''       ^*      C44„4. 

40-t««    111  .:..      y 


toc4«  :(^>* 

-li"  i"^'..t.'<'   ».    4X4*   :e..i.      j»v<    '.'i    .« 
-  ■  •*■   '.f-D*  -    '^4    -*    ■-«€    :t-w*  -4..*fe  L**   - 
::44<.n    iH    '"t   444*t    j»    ,i-    ••   ^£4C;*^    ■:    4 

40-l««     3M 


•ttvacf  :«''i*44.( 

■4*^.   c»»f:*   i44 v^('4<'< * 4    ■  "    ■•«*-*. 4 •*•> ■    4 

•■4«.»^v*'      ;••      i»4VA.*'J««'       *      »t»*«4^      4«.A^'k:»      ^ 

^••i»ov4»   S'f43'   »'4i   »»4Ct   :-<4*M   .■.'.•t: 

4NC.  :3»  4»t   '3»'c«   '■•mi'\»t'ij   :>  '"^ ' • :  ■'—D^c - 
•-*  •c>r4*c-'. 

40-«««    *1«  -j'  '  ■       t 

'«4Kl«C"f"<'     •<•»     vkfj     '3    »»OO^A.r     »"C     CJ4,'»o<.     X.- 

■«44l0«      TN     »4.Ct^'*l«     4J^w'»'      4NC      'J     M*".'     "C-^W^^- 

i"^  3»  <e"4vi3«4i.    »40  *«'».x.3»- ;»»   ;4'4     »- 
40-«»«    i»o  -:<.!• 


S.       .       »      4* . .  4  > 

4  t   .   *        .■.*■»%,       .'        *  ,   ■   . 

.r      ■•  4'  •    4X:  V  ,f  »      . 

4NV,        IN  *0*-.4wV44!Sv*        » 


•»c:.i 

"  ,        44    '     >.     "•« 
4       4       '9  '  4      S# 

40-MS     441 
•KX.4"    IC.I 


-  ■  *-   ■   ' .    ,  -    ■  ■ t   ,4 

(..       .^  ■      »    •• -• ' 
40- K5    ?»« 


V,^«4  I.        _        »44i-  •        '-'^I*         ,». 

-*••;:  4  '.    >S     •'-4'^-.        •  -      S      t,".       •!- 

'■•44:>      ;<-    ".S     44'      •■  *         -;      ■•      V--'      4_ 

44t4  ■-       **-'    .        -  4       -  .        ■•       >^4.:t       '—~ 

'44'»-.4^',,  •       4*«-'-4^.4^'       44-  ► 

.-l_4»t        -  '-        -^       *-*»«       4--tj       k  •4--^       .4 

4!>-»«»    1M  ^;  <  .       ' 


.4-    "      .       4010. 


40-l«|      ~»4 


-'»•;;   •x»f» 

^     .  t   .        **■•'    S  ■  *         »  "4-  4    . 

>ljf  44  ■    •      S,  ■..>.•- 

4  X  •  t  •      •  4  -•'•  _  .  4  •.  '  ^  . 

4?-»«l    •XJC  ^ 


V-  .€«• :  • ::   •(U44C- 


^.    '-i-'t ■ : -»w   w. 


■"4  .  s 


•   ■        ■lie*. 
4r-»4i   ■>' 


•  KX    .  1 


4:-74S     tK 


IT 


•  -t  ^  - 

•4        L*         01VW4«{0'4       ^4        4-         4-t' 

-I      ••  4^      J^o'^ie  »      •■  k.4! 

'    ^      '-^  :«•    -w    :  -    ■«      4 .  ■■( 

•         <   4-4S       ,- 


•  KX -•:,;' 


•     •«4      i-S-t- 
.  »■      4t4_^»4_» 

.  4»-<l         '    •   44    _ 

4a-r««  ti* 

^     .44  -»sf  -^ 


•  »       V  ■      •  4  ■ 
40-M5      4t) 


••01.44     !•«••• 


«•      ^^t•^l       ,       .'44.»       4      4  ,t 

-:-.4*  '-^*f4'l4>      -«       ■*-         -      4'*, 

^I<4  T 


(■i4«    „.,»^..    -4    -t'St"*    T'V'iNi:- 


4;-i«i  ioj 


IN      4 


■  •«  J' 


"-'  ^ ; :  >    4'<    4  s  ■  •-s^»», 
40->«5    *••  vl'*      ' 

4»«l.4«     I>«4f 

"-<--4.       4,  .-        ,»,  -i.^^       ,k 

40-l*»    4.3  ^I . .    iJ 


4       .4        .   -    -    .•       •  4^_ 

.-    -  -4f  4-    :  - 


.  t  4         ••      44  J 


4|<X'>c   i(44'.  H«   'iKotat 

4 -<,:•»•    "t^ct  »';■>« 


4:-{*.   »4' 


4|C4^»4.     '44».1»4;  »»:  ^4. 


4^        --^4^.»4'.»44, 


coaaotiOM  i>wttiTis« 


i'i*m  -^   »4-4^.  4««»  i^"',*.*. 


•Ml.4«     I>«4i' 

••0'044» 

N-t44       ■■-N      4t-ft».N       •  -i^        jI      -» 
4>4.         >.,44  -4-4.-  14         -4.        4'  N. 

40-l«4      »4'  4 


>a-u 


•441;h       .4'»--       >.t       f«(»4'       _jS4li        ,V       4      44>'»   -,4M'4»4 
i0'.4<.       4  4,4       -s      .4^,f4«4'i.4       '44N»4|-jS.*N. 
4r-J«.     441  Jt«.         * 


•KX'«,!>4»    'X^fl 

=^      .'iV^       :n      '-t       .J. !)»*-<•<      4-      ■4€44»j       J4      aVMw- 
*■      •  4  A      •    ■    >4,      1   ■  4>4  4  <  ^  «  -  «  444,  (_        ,,'      »  ;  •  -      ■J^4(*t. 

4:-j«i   m  4 


•4-1     |»vH(>.««t'.'44.      :»40.'1»H 
('■<     44S«:>«« 

'-»,•(■      '4  4'.,'       .-*       ■  -^      ■;_■•.  w4';vN      IN 

ic»4r    4-44    .4    ■.»'4:r    *i.-.:^t4   i.i    '.    '««.•   wjC*4. 
43-l»J    :•*  vl4.    <» 


4**4Ct  IMVlnOMMdiTtk    cmoi'iMi 
(^tCTDONIC    r».ix««' 

4      444';4.^'      4NN.'»'t-      •  ♦  Bk.  1  .,  G«  »  •»- »      J#      twC. 
■"^4.;  4i      ;4»,(^T      1  .^      -_,(.      >44Ct      CNV  IHON'X.S'  . 

40-Ms  014  , : , .     • 


4t«4C(     [<•«  I>0N>«NT4t.     |0N01'I34<t 

'"4(_'":s44'    "H4  >F    j4    -"a-aa   t»" '  t  n*  :  4^ : '  :t  s 
4r-i»j   '04  , 


•  M4CI  m.  :«04«4«NT»^  co»oi'i>»i 

I  :  <4U.  4  '  '  341 

'-^."i-'   4S'     >(   J.    J"..-!.  .    :i..4  s,"j^4';<>» 

4C:^'"4'4  i*,j4      i^'a^NA.'^      ',      i44't      tS- 

•      "     4,-1  ^  •  4^     ^.N^l'.rNi. 

4C-1»5    '»«  ,  e 


4      S-      ■'I      4«4C      j€Tr:'w4      :>•      4»^;4T.0I4      is      T^ 

•  4.r_!N-.'-   •t4."4,   ^#    .,:^->^    •N'i'MC-s   ^,:*»a^i. 

'    "•■      "4      '4'.-S     t'»E:'i      >*-.^.Ei      J4      "4'lS.4^      JN      4 

'4.,„i4.      -v'''4.'>^f'   ■•':4':0K  '^'L''i. 

40-J»»     •«)  t 


•»»4C(    »Ll»4<' 

-SS4      S^A'l      4.  IS-'      I'-wItS      4Hf^:«;s4/^' 

-4s»cc   4^:«-'i    441    n**:!.'-'    ';'t~. 

40-»»»    T(J  _ ; . .      ,5 


'■4S^c4T:uN      Of      4      ^^ji.AN      •4C4^44Pf4      44*;^wt 
4i_,'      '-if      Vf-w-^ClN^      5*       44^44;^      4Sj^      ■;''.      JJ^i"** 

4C>-»»»   ■»♦!  .  ;  , .    .4 


•^-'i  t  X-Hli  :  4.      S'4Li4f>      vN      -4»-      Dk^41'W4      S44CI 

'^.t-'   4Nr  4i^4*t^    Vk^f    ^^;:4,    4tst4H:-  c5»4- 

.^^'t~       1  ■.      'Mt      ^SS4      ».4f      •■<lt'-'      -IS^      iS«.^. 

40-Ki    (04  -:  .  .     .4 


•»»4Cl    •«OIClNl 

'(LiMfTrmu* 

:;5-'      4' v't.t"t.'«'-- i  •>   ••4-'i,4^   «';.U4'.3> 
4i   ?cs."i9f   •'    ic  :'>'    i'^    '■■'    '-t    .US". 

4D-W*     tl'  .0 


CX'EO    Is    Tmc    v,SS»    «*£    S'<I£.'u»    'ISCUSit^. 
«0-»«J    (04  ^Iv.     It 


4t*>C(lMl*t 

«'4Ct    lN»I«o<««t«fT»t    COWOITIOX* 

•  4D.4TIJ4,    -47443S    Tj    HkHHlC     S»4it     «-l44.T     4f(t 
l>4L.4'rD    •I'>-    nSPf-T    Tj    i^tCT»0>4»5'»ttIC 

«.»«t    "•4C'04.S.     54L4'1C    CJMIC    »»«TlCLt»    au«INft 

t»«'-      04glT«,      ^■4,4  4     4Sj      lNTt»»^«NtT4»T      »  I  Ji  I  0H4  . 
«Cl-l»l      I  IT  .1,.       It 


M:t'     DIKuiSlOK    3«     'it     ji»H     44TfLl.i''E     TO 


SPA  -  m 

f»CtS    B'    CuFCThON    >1IC«JSC0»1C    f •»CT06IU»HTl    F«- 
■'I<4Ue'     ''UCTlLti      IMr«iK4«luu4«.     'CN»lLti     ShCAKi 
4'«t     CLtAVAir     ChAC'u'iS. 

40-t«5    0I»  Jl».    i» 


•»T»»    THACKtU* 

SOLID    ST4T(    MTtIC* 

A     STA4     T'ACH-^G     STjrtH    .4PtaLC     l>»     TP44Cm»«    • 
itLONO    "AOMTuOf     5T»«,        JN1»0l4»     TRAhJUTO*     IS 

-stc  ki   Tm  [ttcT»c».i:   :MD»»t4   ix^Liru*. 

»0.1«s    1T«  ,1,.       » 


•ITtTlSTlCAL    4MtLTlIl 

AX    4L10«IThh     is     IN»t5TI»4Tt^    •-IC'"    4'NT«e»Iie» 
4    >«fT«04i.    o»    TM»tS«Oi.D    tuei€NTi    Otilt'*'!    Tfl 
Pt«FO»«     PATTtKN    «t:Oil».'IOX. 
»0-l»»    »•♦  .1..    JO 


•»»ACl     4l1»"' 


*^4,r      *^'..4,       S  *  -A.  i  t  i      ■'-Cw  ;  -'  NA"*       ' 
'      -5'      .*-i4     -ASNf-      k'*4;t      '..'j-'      44[     #14; 

AD-J4J    'iC  , : . .     , 6 


4«4t4-_4N      4:,4NC'.  ^      i^      44,Nt;:      »44^e      ^w:!"'      A«4t 
4      -     t   .!-(  ■■•  4. 


•  Maci  »^;«-' 

-A-^     ^4     NT-r         .^     s.vt.'4a4.4     .»62. 

ao-j«»  'f  . :  . .    .J 


4t*ACI     'LltH' 

»«0»4«4N04 

^twt"'f-      4"'*:^l4     '-i'm     tAi'      ',t4»4AN'      0**      '"41 

4    •  :t '    ^•a:!    4^ ■ ,-• ^. 

aO-MI    '»•  ...     >4 


•»»ACt     'clt"' 

•AC|4'1?N     NAtAWI 

•a;.a':_4.   -a7a"-i   'v    -ANSt:    s^k^f    'wri-'    A4t 
i'A,.A'«:    4"-   4t^»f.'    •_   i.tc  ■•j-A(4>4i- : ; 

■    44€    ••;■,■.».    -.A^A'!:    :.S4>i:   •m'icti   :-u«i»4 

!4"'-      .Apl'^.       ^     4,44      AS_       ,  N 'f  44^  iNf  '  A4*      -ISirjSi. 

kZ>-t*t    1  J'  . :  .  .    .6 


•»»ACl     4,.1»H' 

scltnTiric   atsCAac- 

4_Sk*AN  4-*.-^p    >4  ,:^^,iT,    -t:.:iM.    a^v 

D      'AS'       rs      k'ACL      AS_      .'*      -St'-'tS'SJ      'C     WAS     JS 

I  AH'-. 

4D-MS    'ii  ,:  .  .     .6 


4»»fci4t  rjNCTio*» 

•tSlA"C>,     IN     »Ht     Am,     jr    "ATHfX4TlC»w     AlULtSIS. 
i04<f     0«     THt     i^Jtc'J    '•<t4T40     4414     ANAL^nC 
"■.-sr'IjSS.      ■"<4SS»0»'«4T1DS$.      »0»f«     «»lc.S'     4N0 
'O-'OLOi-     (C''S»l"     Sl'i    .Si    ;0M4J»i<4t     4(i<>»  1 4i^  I  . 
»0-»«»    (!•(  ^I  ,.     15 

SO«i     «[-AT  ;vSiHl4j     <iC'».lN     ofKS     ANC     9tuT«4Hl 
i'i'l"i     A«C     ^:m»a4    f...»Tl;     STiT[»    Of     •4KTI4L 

;:n-{4ts4i4^   twoA'iosj. 

4D-14S    TO*  .,14.     a 


•ITiTlSTICtL  «N*LTS|I 

•ClSUIUnCNT 

Cit     or    »ACTU»    AS4t.*>IS     IN     TnI     STATlaTICAU 

analvjis  04  >iuL';°wf  Ti-'E  »e"u5. 

*0<t«S    »01  uti.    2» 


4»»ici»i.  ruwcTiowi 

>AM(*IC>L.    4H4LTt|( 

A      DSf  -C;»4tSiIOS4t      "AwDtw      '0"      'Ht      eOL'i"4NN 
[l4>,A'lis.     gAit^     OS     A    ».l«4ti<     I>L4SC«-L1P«.     JlF'lKtS 

':a.   coLtijios  o»t«Aio«    ;s  'loffrsti/   is  3«ot«   to 
S'jCt    t-1    .acuity    or     ;hc    .^5^4^    4»»»0»i"AT10N 
>«'"00i    AS    WtL    AS    TVit    ifAVIOS    04    SOCWIOtiJ    1*4 
■►•t     ««tf     "ULtCvLl     ..t"It. 

4C-t*S    0»*  -I  ..       « 


•  1T4TIITIC4L    AMLTIU 
SltMALS 

COWIOtNCt     lSTt4V4.j     ASj     SAn'Lt     SlilJ     IN    T>« 

n«4iu»t"esf  o«  51SS4.  aso  "loisi  »o»e(iii   iisNAt- 

T0-SOI>f     «4TIC»     ANO     ••jSaBIlITt     Of     fUROU . 

AO-t*S  111  Jl4.   5 

•»T»Tl$TIC»l.  OltTKItUTION* 

■^ne  Lt'S'  DiNSIT»  Of  4  i»Mt»TC4L  S44HX  g* 
""'"'IC-tS.  •iT»  4»H.lC4'I0s  TO  ASTI«0(.0«IC»l. 

oei€«vATio^5  Of  «.   «o«jri.tis»i . 
*o-»»»  Til  ..,  1  * .     a 


4»»(Cl4t.    fJNCTION* 
"*OCt»SlN« 

'HSiS-Otr'    ,.,<5IC>       ".TnlSAl  IcAL    tCilC    'IT-    lU- 
^AK'     T.     «4C";St     THASitATjOS     4S^     PKO^K  UV  I  Hi .     »IT 
A     CASIb      IS    AOOLfAS     A.iLBHA. 
4D->«4     »1»  ..I  ..      15 


>*T4T|STIC4t.   OliTDItuTION* 
MOCtSSIN* 

TMt     Ll"l'IS(.    OI»T«IaUTUS     Of     TMt     VlKTgAi. 
•»1T1N4     TI.4f     ANC     »M»     SjtJC     Sin     fO*     «    ilNtttt- 
SE«Vl«    OutUf     fl'M    «c;i>t(«lsT     IHUJT     ANO    itttHH. 
it"VlCt     TIHfi. 
AD-WJ    004  wl».     15 


ASfCIAi.    fuNCTIONI 
'*0«KAI<«INt 

AS     A_iO*:T-N     FC«      >I    flj^A"      OvAJKATIC     P-^OW^AIA- 
-ISGi     »4[C;4^     ►'•OCEli     fO"     A»»il-ATI0S     I-     COX'VjTt 
PR^SAA-"  :  S(i. 
A0-a4S     TlO  -I..       15 


•itatistical  function* 

TRANSFO«NATIONt    IHiT>«nATIC(l 

The     oSC    Of     STa'ISTUAL    NtTH(^0$     IS    OfftKHINA- 
TIOS    Of     TMt     PARAKfTKS     Of    ,.INt4»     "1CK04AVC     MX- 
TlOSSl     AP»i.I:4TIOS    TO    A.BANO    AN'tsNA     ftSD    SYS- 
'tXS    Of     "IC'OlAVt     NfTijRKS. 
A0-14A    441  J I » .    i  S 


tClfIC     MfAT 

T«tO«» 

coi..':';''s  ^«    sciis'ifi,   'APfRS'   miat  PO»ti> 
i*^  ;Nti» ;  So. 

40-a4S    453  ^I ..    15 


4MC(Ch 

4UCI0««t'«» 

»«E_!:'.c>s  ji   soft:-  oi>c«isis4TioN  scout* 

FRy^*"     CT-t4      *ES'      ISf  ^^'"4'  ;  OS. 

A0-I4S    441  ,1 ..     16 


•(TaTISTICAL   MOCIIMI 
jCt    ANALTdS 

auCulMS    •Hts    j0»5    RtOoI^t    StVt4AL    5A."»lCt» 

•"ic"  setD  NC/T  »t  sfSjtscto. 

A0-t44    4i»  jl»,    at 


4-lTCAII   TuMtKCi 

NANirACTUIlIN*    HCTMOM 

TRANSLATION    Of     «LlSSI4N    Ht»S-"     ON    NANOf A<Tl,>Ht 
Of    STt4"    T^^»^:N€$    ilT-    STEa-    •AfAntTtH)    Of    300 
ATH    4BS    A>C    »5C    C     .ySIS4     AJiTtSlTlC     STUtS'     Nl 
ALLOTS.     4»C    tARtlTi;     »Ttt..J     HT-    COOLINS. 
A0-t4«    tit  -  W.     IT 


•»*t(CH    TRANtMISSIOH 
C0«MtfSSO«t 

ASA.T'IC     ASC     E>  PC  "MEN '41.     PSOCtWuRti     '  O*     1 N-       •(TKl 

"•Cvlsi    'Ht    PtxfORNANCi.    Of    A    SPftCH    cOp<»RI»SI0n  COttHOSION    INHItlTION 

b" k'E". 

A0-a4J     5Tl  ^I».     M  CVA^jATiON    Of    A     PH0»»>14Tt     4N0CUIN4    TRlATNCNT 

FOR    •RLVtNTISS    SALiATl.     CORROSION    UT(«.tS    NAt- 

NfSIuN    ANC     STEli.. 
4»fIN    ITAIlLlItO    A>4IUII|T|0N  AD-t4S    »••  ,/ 1  •  .     i? 

LIOLIOS 


•»»ACt    NtOlCIN* 
wSSR 

f-v.'NCS'      4M-      ,>€      0*       >»a:|      t.Jfc-T      S.*-l.A'l44> 
'C     AC;.'»ATF      .iW     4S'".SA„'S     '.     S»4Cl     is- 
.!":  4,441  N 'Al      -  C^4,r  I  '  1  OSS  . 
a0-»4»    t»j  _  1  ,  .      ,, 


SPA-f    i*-:;a^    »'ji,:i.s   '-IlIs'saR'    '.    ■ 

40-»4S     T»o  ,1  .  .      .4 


'  >  !  X*/<i.  .41.      S'"4.S.>C>      JS      "»S      On*RI444      S44Ct 


f«»t»lNtsTS    •!•-    Tsi    LlJuIO-'lsstC.     lN^ji.>I»l 

I.'   s'4«'tc.   sfi>«iiN*  :ti.iNO<R. 

40-I4S     ITT  jl..        9 


4STAaiLITr     ILONtlTUOINAkl 
STHUCTuKAL    (MtLLS 

INVISTU4TI0S    Of     ST4llLlT»     js    4    *1MCJ    C'LIN- 
:)«1CAl    ShCll    OuRINt    lOsSITvOINal     COHMttSSlON. 

A0-t4$  >4<  ji>.  as 


'»TllL 
CMtV 

>«CnANICAl     »»0*t»TUS     Of     STtn.!     AT    sOO"    TtlA. 
PlRATjRt     ANT     IN    RtilON    Of    PLASTIC     KtFORMAT ION  I 
C«ttP    CHARACTERISTICS    jf     NtTALi     AMO    ALLO'S    AT 
HIUH    TtMPtRATaRf S, 
AO-t«S    044  J  I > .     1 T 


4»T4lNLItS     ITftL 

C>«)<ICAL    MILlIN* 

fLtCTROL'Tlc     E'.-iN.     Of     STAINLESS     STflL 

Plates    anC    -ONt'CO"?    C^'tSi     VARIOUS    CminICAL 
CO>«POU4,[)S    LStC    FOR    "^.'al    SnAPIsSi    PROClSSlN* 
Of     AIRCRAFT     NAIFRIA^J. 
Al>-t4»    TM  .!>.     a4 


•ITAINLtS*    STUL 

tt*CT«ON    MlCROteO^T 


EAAPINATION    OF     N(TAl     ANw     Al-OT     fRACTa*(     StM- 


xntL 

(LCCTKON    MICHOMO^T 

tlANlNATION    OF     KTAi.    ANO    ALsOT     FRACTu«t    SUR- 
fACCS    iT     ttrCTRON    RICHjSCOFIC     FRACTOWUPMTI     F4- 
TlftUC.     SUCTIlEi     INTfRMANOkAR.     TCNSILIi     Sl«AR> 
ANC    CLlAVAbC     FRACTjMS. 
AD-t«9    014  jl4.    as 


••Tltt 

IKTRUtlON 

IH^ROVCC     TtCMNiaULS    'OA    OTRuSION    AMO    0*AR  l> 
Of     STEEL     F0»    ULTR4-T.4IS     AIRFRANtS. 
Al>-t«4    413  jiv,     IT 


Nl-ii 


m     TTi* 


MCatT    C4H* 


43-»«»    ill  •  • 

40-l«*   ♦«•  -''■    ''  .  .'fV-N    -  '■••'■^    ."•     *    •    .    >»-'    •'»      .»■--:- 

•;-i»5  •».  .    .  .   .? 

40-i»»  •»«  ,; <.    I' 


■"'•"I   •  V.  ^,* 


.'.  ■     -    '",•<  •    -^  "t" 


.0««l'l»«»i       »o'>5u«»'     »l«>y».>'l-     ••^•..>-     .    "•- 


I0v.4»     (••C*4- 


If  «     »      ■ 

■  -•»  4:     •••    "rf" 

4    If  :t.-  1- 
40- nt  4^1 


-•-      "t   ■   4(  t 


4~-»*«      ••■» 


;  .  .    . ) 


ttjmtr'    ^    'X   i»»i:'»    )*    --«~    ;4»"-    -.   .«'..«i  4.;i_t"i't:    x't". >•<•--     •    t.4%-,.«-» 

4^    l*.*^"-'     jti^V-     J^"     '41-.     •»■»;««»        4-        -€  .     •  X.     -4-     '^     ^     '^  ■      .-••ft     .-•..;••>        ("'l-     1 

kO-tM  ♦tJ  --I'-    '•  ■>»•-•.      4—     -         •:    t^t      '-^    •   4- 

•.   -<  -i"    "•■  ■     - 

•  •'MI*      n<TtIXM«i 


.4«^1     4lMl«..:il 


40-l«<      111 


,«      "'If     lw...»«s' 


•  .4.    .M3«    J»    • 
....     >l 


•  . 4^     4 '  .  ^ 

♦        «  41  -■•W-   ,    " 

4C-J«1      •'» 


1^4vf      ^»iy41-       »-^;4»      "t...      H4--  .  - 

':■!•   vim  "••«o    i»»:i   •-.»■•'    -"i   •".4'- 

40-t*1      '•«  '• ' •  * 


3iltxc'«t:  —ot^n^it* 

4  ^---X!    ;i  •<»t»«'«'>.J   'J*   :4.:-^»':««i   •■< 
ic-<c  4*C4   j»   4   -a<4Ct"'''«' -   -i^i'"      -  -• 


.•.'•««::»4.    v«t-.»    w«j«;'lJ    'j   •.^^•4it>^» 
4  ".4^    ••5«CH    4«C    ;>i'i«-<«»    ''t**  •!■ 


••TVUC  TVHUI.     »«L4.* 

:».ti':i4-!  j«   5«    »'4«...'-      -    4    •    mt      .•- 
j«.:4,.   \-4.^.    :>-•;■•»  .i^.'-c    -4.    :— »«ni   -- 


•  •■•X'-^'IC 

••CI'-*'  10 


;-,  ••••^      ,-.    ^ 


.l^'^4-rf      •^••r>      •4i      i.4.,4't- 


•I       "4 


•<w       .-  «S" 


••mcmut.  •«!..• 


i»i4^0ji-»   -••    ^    •«•»•'■    -'    '-    ^4*_-i' 


"«o*i<i:»^   iwrtSi-ci    :  ■•  -€4.'    4'<   -   »-• 


«»   4   :,«i«  - 

1  • ,  t . .  u  -  ■   '    i ' 

tMl^a     ""         ^'     '>     •'"'     """•■•141- 
4D-»»»    ; '»  -  ■  ■ ■       • 


H*i*»«t.  '4  '  .   -«<      •<44,4-4»''t      »■       -. 

*»tr..       »•■«    •«4^  I    ^.s^**"**-'     4  1 
■    H   •  ^«    »    ;    v:M>«5i      •1.1.4-..! 

»■<,      44  •  4    . 


iCK.."      l''t      't     t*'-'     *4     1     .'"l 


|34.;3   »'»1  »x'»:r» 

W,      -       Cit       ••(■»'•■      »4.      4  . 

^_  »        4«_«S#         k^         i^       *«_••<€  ■•%■»,- 

43-»«»     1 , .  -  • 


•  4^4;l-'4»_»  t«l 

-CI     I*        'l-l      .•"€••■     '■•        'l*        - 

•'  -t    -4SCK'   •-•      M    ••'-   «4-.-».: 


4'f»-       fiV,.»i«ll' 

»•>.   >'4i:^'tic   4"««*:':3'« 
'  ■  4- '  f        >*» .  "^  :  s4   :  •  -  .  v.- 


_4     -.    .     ■..     s-    ' 
4C-»««    •!» 
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•T>««H»t    «40t4'IC»< 

««T>«H4TIC*L     41«4«.''1II 

•40;4'!j>.     .;'m     't"<»<."4'j"l     ^f'lNOlV'      '"fc^XA*. 

•o»t»'iri.     Mi«f«4.  ta»4':^Ni.    4»™t.«ic4w    v*^^. 
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41>-t*«    «M  .:  .  .    2  9 


•  T>«»H«t     •40I4'10«I 

'Mt4»i4^      •*:.4T[>«     *-<4'4W*:  SS;  ">•«     40«     »^4Cl 

4t>-t»»  4  10  -: . .    iJ 


•T>««>»*c     «40l4'I0«4 

'^AMSailtlgN 

'Hf4-*c      44:.  4':.^      *  ■<  4«|S*<  ;  S  J  ,  -N     404      >44;t 

40-t«t    4  10  -: .  .     2» 


i"''i«i«'4u».ic   ca»o<.M(» 

"-444:'i«i  $•  :c»  a»    .  ^'Cx'C'a.  .: ^   co>4»^vj><!»  41 

**H«^ij4i::  f»«:T»j«i,     4»4».j44';-n  ^4^4  tt^t   j«- 

4D-»»1     lO*  j!,.     .' 


•'•«M10*ir    UltdOM 
•own    »u»»\.!II 

- : *-    'r"»i44'j4i    •4'4D'<-# I w^tr   ''<4'".o'»ic 

.:>.Vt4-f«.  ;t^,      r  444      .>»l«4'l-      «0«      44.      •«>. 

4'<t   •44    '■«   4;«4'    _j_.    :^  •"!:.   '~t  ii^fc'ir 
:-4»ts'    E".^s;,'.  rt*»i:''    •4i   Om^cr^c:  44.)"  4 

.4"i;.t     [":"14     :s    4'.    (.••.iNtl^l-    •,{««.  -.,11; 

*(  Nt  «  4  ■  ■  "  . 

40-r»«  »c'  ^i>.     J 


40-»»»    4M  ^1,.         ( 


•  Tl<«l40»LlCT«IClTlr 

'-t  'Hfi;4.  jr  $l><i.4«lTr  4|  4»»tltC  tO  ft4i 
■-•<«I>»  «t>f4«C>'l  >«41^«t"4t>»T  0'  TMt  |;miT1C4L 
.04r    D,:4I>«.    'HI    r44«l»irij«r    '"CW    41i."    T.    luaSLl 

BC;^isii    4Nr   :t-»4vt;'lv4   •4C4'   r^ks^rtn   .s  th€ 

'uRBULtS'     80UNC44V     L4»t4     3#     4     44$, 
40-t»»     'tl  ^I..  « 


4T«14l   n^Ki 

"•••TIC  iionn'm 

•tit4«C"    OS    'hC    44'»c«4i.    'HOlJUK    04    itMCHiN* 
:••     -Mis     »4(iNt'l'     'U'J     •XC     T»t     SllTC>-iSi    fItLS 
;5    OttlOjf     'C     T^     rUKj     [44"     r.'tCTIOK. 
40-t«»    i)l  .1,,     J5 


•Twin  »ilki 

><X.4*     CELL* 

$0L44-e<»f  HtT      C0>««.«4lJ"<     Ixr.C'iNS     C43"l0» 

»^*.'ioi.     tv4»&«4'tp  :4D":j"  ik,i.»io<  Ki^T  »»(^ 
'!'.•'  :i.^  »o«  4»»(.if4T,3^   IS  4  "jiw  po«e«-T»- 

•f:i>"'      »4'1'.       40L44     tSc.44'      C0K,r4$10»I     J4.ICI. 


40-MS    4(« 


•TmJN    4:i.«l 
THlCRXJi 


-!  . 


;•■     '"Is     •4|,Mt'lC     'Il."i     4Hf.     Tnt     itl'CISi    «itLa 
:»    (»l1CJ€    »0    T^    H,"^    [4»'    Cl'tC'IOl". 


•Ttw    lirrt»v»4.  couwTtM 

MA.TI*tTH    nUN»«I«(t»N 

>     4(VC4&ItLt     DCCI*4>     w^NTlH     TH4T     ^^M  S 
"^Jt'S'^f     CH4NKCLS     •CTacCl    :0»^NTf4     CILti     'ITh    fOO' 

i-vf«'tr  ci4CLi'4   15  »-iD»o»eo  45  4  «itho:  o» 

t^I»lS4'I>«i     43il'I^I.4,     »ttJS4C«. 
40-I««    44(  ^-I..        ( 


»<X.4«     INfM' 

X't-0^»4f»»'      4'4C      f-4..4'.JN      j4      S^^44      '  "t  ■< "«  1  J4«  I  , 

•  ;4f4    >'S't"    :s    .-.:    <•    44t.it    4    .'4|i^c    »j"   j>t 
:■■   4f4c^»4cr    -i-::,f>.    :jsrf«'i4$  j»    w4cju"  4>fc 

.4»0«      '••*. 

40-r»»  »!■»  .: . .      ' 


4T>««|«0CX"1»T«T 

«T44.0««4N1C    ce4*oj>ci 

'<4'»     34     40*-4'I5s    4Nw     ,0f4A«,5';vM  J4      '> 

4.4r,.t     »>c     'is     4c«»L     ■<«vI011     ir     g  >«  CA..  04 1  "1 T  K ' 

i'S'Mf4!S     41^     aU«:4I.4M^««     I"4C^.0I'*«  ^4 
v~»0"4'0»«4»~'  . 

40-t*f    1 M  < : . .      • 


»4>  acTrc'oat 

'-e«->:Hf ■; ^ 4^   •44   4S4^'it4   »04i  co4»Tt»«jou> 
.1  'ic '.  ^s  y   C"»ts. 

4l>-»»»     'T»  ^i  ,  .      >C 


4TIt4«aTti 

ri4«o«LtCTi«ic  uriil4w> 

•iwj'   •L4S'   '»t44Mj'4  »*•  i.44at  5C4^e  "wo- 

J^'lO".     0#    44'iP»    0»     -41i"    «>J«ITv    rijm    iiie     4i    4X 

»n>-i««  *4«  ^1  ■ .  j6 


•''IT4HIUB    4lL0T» 

•  OCMT   ;4M> 

I><Vt5TIS4T:;,s    04     »'^t  >I-C  (WKPS  1  iM    CK4C«1'»4 
Of     "llM-S'xtMiT-    4k.uO»».        *lXT.|4e4H    4f«J     CtNT[«- 
"C'CHt;     S»l-:"tsl     0»     »4.-4<     TIT4NIU"     SnOttO     xo 
C"4C«IsO.         '"t>4lC4k     4«4w     «4tC"4Nir4i.     M<C»f4TUJ     ©» 
i:4.»il,«t^     "444SISi    4S.     iM-NIC*!!.     MAIUSINt 
S'tlL     4S0     64^.-i»V-TI  T4Si  J4I, 

»0-t»«    ••0  j!y.     17 


5»-l<'     :SV4414>.T     tlNt4«    ««4N|4PtDit        lOwUTIO*. 
•«4»l»C^rS    0»     D«ri>.44T    ^Ir»l4tSTI4,.    f0l.4'IC»l$. 


4''<«>40C»"44»I:i 

4'4*L»IU 

'•*C'"-4.     44^.4-:_s     ■  ..4S  5^  ;  >4  , -s    404     444C& 


40-l»5    »iC 


•  •■<««ao''»4<ilcl 


44»4^'V:k      -*      e44t4i  *t«C  4w      'H|,4»44t      1 1'  k      kUD 
J«"I«4TI0S    04     !■«     19U4'IJS    04     »T4Tl     40«     ""TOKO 
40-f»»    tiS  ^I. .     J5 


4'<4I40Cys4«1CI 

'>«0<«» 

'CK^r;'i54t  ^    »:!t*<'i4::   444f4si    Hit4'   ^cfit" 
t''»:>«t«  ;■•*. 

40-I»»     4«J  ^1  ,  .      J5 

4''<«l»0tLIC''«IC|T» 
C0<H.1N4 

>;S4v     M«.i<i    4N0    ,3.1T«^T|04.    3t'41s»    'l>«    4 

»:jc  §■      Ha   '~t444ce^i: '4  ic   4:4  -o««i'ijsi4. 

40-I«»     «••  jl..      IJ 


ILICTKI^     >0<(4    ••00UeT104. 

tX«t.  .i*>4f  S"      1»      4>i     4.I1..44'      ftI>.'"JCf 
■-t4«lJSlC      '■0S<f4'l4. 

40-t»»    951  . :  I.       ' 


•«4T     TK4l||rfa 

4     -t'-^Ot     (  ^h     ^:4C      '-4S5404-4'  i  J4.     ^     »«4 


4'0«tO    •OOKi 

CO«T»Ol.    K«r4Ct> 

co»#4«i»o«.  0*  THf5»'   4'»o  npfmmKT  4o« 

"••I**     :3»T»CH.     5J<I44;(     'tw'Tt«. 
»t>-W»    4T1  ^Iv.        » 


4T«4C4I     l4(liaO*Nt)IICtl 
K*t«»0«IC» 

JO»[450»,IC     T«4C4». 

'4C1^1TY. 

4e>-t»»  iM 


3HC"1»T  't/K    Of     •«'« 
. 1  .  .     30 


4TIUISIM« 

eiB^;o<»«4»>'»  ON  c)i><Ti4iNiu«»ti(c»  tx4|ni»s, 
*6-»»»  oil  ^i».    n 


4T»»»»0UCI»» 

oitiT4w  etna* 

CIli'4;.    '■»4sSOucC«5    --    4    XfTxOO    TO    T«4I«»»0W4 
T«4«.J0w<C«    •tCTI^INf4«    «0T|OS     JSTO    4     P44*U,tL 
BlS4»»     "JVi?     coot     i-    "4»>«tTIC     TrCMHIOlfcl. 
40-t»f    4TJ  jI  V.     JO 


T«4!4«0UCl4i 

UM0CKI4TI4     tOUNO    »t>«<UTOM 

'«4SS3U^r4    4n«C4    3jI4^T    IS    ^tyi»'\f^'j    »«o«« 

'*»»-*IfL"     •«I»50<»1     4«^:'J0C     4XC     »H4li 

•<4Vj4i-eS'?. 

40-f«»    »}4  .^1«.        t 


4T«4N»»0«><4TtO»<»     («»Ti4tlUTIC») 
4'«4lT|1S 

so«H    ■'Hio«t«i  co»<l«'<l'<.  Ka*!.'   y»t.M  »• 


NI-25 


TH«  .  TRI 

FUNCTIJXS.        45    4     5PfCl4w    C45E,     (xTLNSIONS    COt»- 

CttlMHi     TMt     4S'>>»Tl,Tl:     BEiAVIOw     04     TMt    L4^LJCt 
T«4X$»04»     0*     •tSvA.4»     y4«'I<l(i     r^NCTlON     4«e     ilVtX, 

40-2««    TOT  ^1».     IS 


4T*ANSr0«M4TI0M«     (•UTMCNATtCII 
4NTI»U»M4RI4«     •4M4M 

TMt     4PPI.IC4TI0N     or     4     TSAXif  O'HATIOS     TtCMNlMwf 
rO»     T«t     SIMPl!FIC4T10«1     04    X4Tm["4T1C5    45SOC14TtO 
•  IT"     ^"t     454    PhOBLt**' 
40-t««    *M  ^I..        4 


4T«4>«»»0««4TI04I»     (>«*TM«H»Tie»l 

TMt     use    or     ST4'iST1.4L    ««tTM0OS     in    OtTtlWI<l4- 
IIOS    Of     TMt    •4K»MtT€4S    Of    i.INt4»    "lC»0.4yt    JUNC- 

TiOKii    4»^ic4T:os  ■':>  »-84«io  4N-t'«N4  rtf-  ir5- 

TENS    Of     "IC»0»4Vt     »fT4j44S. 
»0-l»«    *«|  .^  I  «  ,     15 


•  T*4NSrO«n4ri04lt     l>UTMt>44TICSI 
ST4TI»Tte»*.    FUKTIOH* 

TMt    LlXlTlNi    ;I4T4I,JTUS     Of     TMt    VlXTvjAL 
44lT!m.     TIME     4Nr     'mE     SjEJE     5Ut     »0«     4     »I>6Lt- 
iE«Vt«     OuE^F     41'"     SEiJ'K't^T     IN»1-'     4'»C     •E'«t«4t 
itSvICt     TiMfi, 
4D-t*»    00«  .: «.     19 


4T*4N»rO«MCIIS 

DIMCT    cmMUxT 

4     St."lCONOuC'04     T,4^     J,;,     Ti(4M540«Mt«     C0»<T4I«,. 
INS    4     |<4ST(>     0i^!L^4T0>^     4NB     4    »f)fl«     TR4SS40««t» 
TO    •MIC"     TmE     LC.4C     IS    4»»i.ItO. 
40-MS    4«*  .^I..       • 


•  T«*»i»IiTO»    4(«PlI411«« 
4NALT5IS 

4     5T4«     T44C»:«I6     STSrtX    w444«Lt     04     T  K  4  C «  I  «1«    4 

itCONC     "4(4«i:'J0f     ST44,        JN140L44     TI«4NSiST0«     IS 
oStC    4i     TMt     tLtrT404.IC     :M0»»t4     4><»LlfIt4. 
4D-1»S    174  jIv.       » 


•T«4«l*I»T0«« 
FKt  cue  Iter 

MCT  Electron  tolTTtp^ii     44t«utNCT   4t.it4aitfUNCl 

Of     ►«T4L-«4it     HOT     :4H«1EH     T4I00E     4HrLlfIE»»l 
B1P0(.4>.     T«4N5I5'0«il     lAaSltO    tX'TTtHS. 
»0-I»S    T»«  Jl  ».       • 


•TKANtlSTOOI 

XOOU.4TI0* 

INTl»4E»ENCt     4N4LTI1S    Of     Nt4     CO«»0»»NTJ    4N0 
ClXCuIT     TtCMHIyUES.        •<4$t«4.        »4a4l4tTHC 
4»«'LlfIE«S.        Tjf4«^    OljOtS.     T«»Ml»TO«i. 
ftR41TtS.        C«y4'4l     »H4«S. 
*0-t*t    (O  Jl  ••        4 


•  TRANtKTOKt 

p«oogcTio* 

»«00lXT10«i    fWINtt*!*.    >«4$u»t    «tLl*8H.ITT 
IX^BOVftNT     0»     JtT    ETC"     T«4NSI»»0«     TYPt     iNlSOO. 
40-t«*    OfT  OlY.       ( 


I>M>KCvIM6    •tL14iUIIT     0»     TMt     asl3»B4     T^l.- 
S1ST04     !Y    «4Nuf  4C'j»l'««     TtCMNliutl-      INCLJOiMft 
[0l.lK4tNT     4NC     P»OClSi    M001»IC4TI0tli.     4 
"ClUIKITy     Tt>T    *«0l4R4>'     4     f41LJ»l     4K»lT»11 
P40SK4M.     4mC    4>>    4N4I.ITIC4s-t>Wi4iC4L     W<'4CC 
i'aC     >»»0««4I<. 
40-2*S    4  11  JIY.        • 


WOOUC'IC*     W     SIlIC/N.     »l4N44.     L4IT44I4.. 
T«4SSIi»04     "">t     jNJl»3i     «4>(Uf4CTU4  1«lt    NtTMOOii 
o«aCCSiE5    4NC    TtS'    "tSjLTS. 
41>-»»$    »T«  ^lY.        • 


««0ClaCTI04.     TECMNlJOtS     TO     l>«»40yt     TMt     SltlABlL- 
;T»     kHZ,     YltLO     04     ThE     4t«M4Sl.^    »44N5I$T0«.        «*»- 
i"u"    0»'«4T!NS    '4UW*t     •4Tt     Of     '■.5»    PtH     l(X>0 
"0u4S    4'     90«    CO*»I0E<tCl.     tlYt^     J4     J5    c. 

4i>-t«t  4fa  ^i>.     t 


•T«*N»ItTO«I 
IILICON 

tff04TS     TO    ACMltVt     4     f41wul<t    •4T|     »04L  .     4'     4 

»04    CONflOtMCt    LtvELi     -j'     .iOllJ    •£«     IOU'5    H«S.    4' 
4     JUUC'ION     '•t"'*EI>4TL«E     Of     53     C     !N    IIlICI''.     »1,*'«4« 
t'|T4«I4L     T44NiIST0«i. 

4D-i«»  Tj«  wi ,.     a 


•T«I00t» 

DtSItN 

'•C    •tOuClE    SlZl    NU.IST04    Tniootj    MAvlwi 
0Nt-M4^f     •4'T     Mf4Tt4S. 
A0-t*4    *a*  J 1  •  ■        4 


•T»100CI 

FBtouew' 


"C     ElEC'SON    t";TTl«5l        f4Ew<JtNC»     P«.4»0»«"»»«tt 


«      .••■>'-   .1 


.:»<:■. 'Nil      Ji<'ooo*>i    l.^^/i-^'f    •«^»..i.    .  ■'^ 


:e»t'»:i    ii*v-'   ,*s'   •-i«*^   «:~*t'i   te**^  c.*^* 
t'»vci-    •-   •:i.-,    »<v««^   »)«..»»  »...!•    »'X'- 


1   -,f>    .«t"     »   '-t   •4j«.-4-    :^    ;•    "-.if   •c";* 

N<:  i : ,  f  > . 


4-'-l    "t't-'i    ►^>--,l-     .^    •    •'    -€,'£«^*» 


■  )<•<'>*    4' .  :'4'X»*  '  :  J'4    :  ■»    -»-'-^*".t 

■■•;»»•;».    J*    -•^•'x.C  .    4'J"»   4'    'vt-, ■•'-"■ 
■.:."i.      4>c    '^Ki'i--   v-<««.t». 
hD-m  •••  -    •  ■   " 

4,.v—   .>.4o»»  Wit   iuc:4»>' ji.-'  •■'<  ct.  •> — •- 

.•«.  ;4'.*;>*   ;••  "0<."*J«<-"-      •€,"'»-4w. . .' 4- :  :■< 

40-t*«  **y  'I  •  ■    1 ' 


•  'VJMft«n«    4^.0'* 

.[■.••;i    .*^.-    .4j'    t-i^'tj   *:>^f>   «l»«^"i-c  .•-■ 


kit  '.o< 

•_4I4#      •1IO#4«4*:^4i      4.0      4^:t.444'.      •«      *'-C.f> 
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Terriin,  H  >■  •:     ,■     'ion.  Instrument  landings. 
^'''''  P''i   ~-s-em,   An»!og  computers. 
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'  ■"  '   i    Ti  p  J  •.  -  .-^  i  t  u  d  i  e  s 
"•   ^   "^  •  in  the  ILS 
;.ier   ;..rie  iiructures  due 
ni.   Actual  recordings  of 
n  S  »i  tes  w*!  ;  '•h  will  prob- 
;nitial    «-r  niniaua  opera- 
wer^  'ir-.^T-l  to  the  con- 
■'''•  -'.'.-s  :icluded  the 
s  possib.e  ILS  courtepath 
1  ■  as  they  related  to  the 
nt ly  accepted  a  i  rborne 
t  systems  with  the  KC-i.<' 


DC-  ,  and  TF-1  ,:•  aircraft  .  >-  ,..  ..-.^  , 
to  charact er i ze  the  measured  ILS  c  jrs 
noise  in  terms  of  power  spectral  deisi 
as  amplitude  and  to  use  such  a  charact 
accept  or  reject  installations.   On 
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Correlations  were  found  to  exist  b 
craft  performance  and  the  possible  , ow. . 
figures  of  merit.   A  satisfactory  course  path 
noise  amplitude  specification  of  "^  micro 
the  localizer  and  ^   micro  a  in  the  glide 
at  low  altitudes  can  be  specified  with  -h 
creased  probability  of  rejection  of  50".. 
facilities  for  approaches  below  the   r.s- 
2CC    feet  minimum.    Author 
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Cayston  Corp.,  Dayton,  Ohio. 

OPTimn  MKBtR  AND  TYPE  OF  STATIC  DlSf'f.P  .tKs 
FOR  T-    AND  F-1    JET  AIRCRAFT, 
by  P.  H.  Stone,  Jr.  and  R.  H.  Kuhbander   st- 
i-p.  incl.  illus.  tables,  ^  refi. 
(Contract  AF  3  ^  (e  ?'''>  8i,.~  ,  ProJ.  /.^-^y) 
ASD  TDR  r•2'8^/.]  Inc  1  a  $  s  1  f  i  ed  r  epo  r  t 


P  '>2, 


DESCRIPTORS:   'Military  aircraft.  Jet 
fighters.  Jet  training  planes,  Flight 
testing.  Static  eliminators.  Static  dis- 
chargers, lightning  arrestors. 

The  purpose  of  the  work  undertaken  was  to  .i  .■  t  e  r - 
mine  the  effectiveness  of  the  diverter  dis  hir;.' 
with  regard  to  static  dissipation  and  ligh-nini 
protection.   It  was  a  further  purpose  of  tnis 
work  to  determine  the  optimum  number  of  dis- 
chargers for  the  specific  aircraft  being  used. 
Eight  different  configurations  were  planned  for 
the  F--    aircraft  and  the  T-3  1  aircraft.   These 
plans  were  then  executed  on  various  flights    « ■• 
of  the  static  dischargers  resulted  in  cons 
able  improvement  in  communications  and  th-- 
chargers  diverted  lightning  from  the  aircr 
proper  on  many  of  the  flights.   The  impro; 
in  static  level  was  particularly  significi  i 
since  the  level  of  intensity  of  the  storms  *.,. 
at  a  new  high  for  aircraft  penetration.   A.'h.r 


AD-2:>^  U3      Dl».   1 
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Hortin  Msriett.i  Corp..  Denver,  Colo, 
AN  ANNOTATED  BIBLIOGRAPHY  0'.  PARAGLIDERS. 
by  Clyde  Briggi.   Jan  t),     i.p .     1  -  r-fs.   ';  it 
t  u  r e  $e»rc  h  no .  2^ 

r  nc  1  a  s  s  i  f  1  -  r:     r  ■•  p     r  • 
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DESCRIPTORS:       •Gliders.     'Wings, 
Recovery,     Pneumatic    devices. 
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Bell  Helicopter  Co.,  Fort  Worth,  Tex. 
SIMLLATION  EVALIATION  OF  A  HEAD  MOI NTED 
ORIENTATION  DISPLAY . 

Technical  data  on  Army-Navy  Instrumental 
Program . 

by  W.  E.  Feddersen.   May  t 2 ,  24p.  incl.  illus. 
8  ref$.    Kept.  no.  0228-^21-012 
(Contract  Sonr-167000) 

Inciassified  report 


DESCRIPTORS: 
I n  s  t  r  umen  t  s . 


'Hell 


lets ,  "Hel i  copte  rs ,  • ■   ,  jh 
Visual  signals.  Flight  testing, 
Tests,  Flight  simulators.  Altimeters.  Pitch, 
Roll.  Human  engineering.  Ha ne uve rab 1 1 i t y . 
Sensory  perception,  Display  systems.  Analog 
sy  s  t  ems . 


ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 
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David    Taylor    Model     liasin,     Washington,     U       (    . 
PHASE     ll'TETIItHtU     Ihbib     ANu     ,('«-sFttl)     hKtb, 
FLIGHT    TESTS    Uf     i.tw     ;  :  I  . 

by    Arthur    E.     Johnson.       Dec    oi.,     i     p .      inc..      i  .  :  u 
•    refs.         AERO    rept.     no.     ICi^i:    Rept.     no. 

L  no  i  a  -.  s  1  f  ;  ed     rr',.  i.  r  t 

DESCRIPTORS:       "Flying    platforms,       Varine 
Corps,     r  light    testing,    Control     sjster.  s,     juct. 
fans,    Aviation    safety.    Pilot    seats.     Ai n- 
dynamics,     Effectiveness,    Ground    effect, 
MilitarN     aircraft. 
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Denver     K  e  s  p  .i  r  c  h     Inst.,     I   n  1  o  . 

BALLOON    KLIi.lir.-s    dt      Al'KK  ANU    .WAV     .' '  .     1''Jp,\ 

by    David    G.     Muri  r.i..     .'.ihps     '•  .      iiruors     and    others 

i7    Dec     62  ,     •  ..  p  .      1  11 1    :  .      i  l  l  u  s  .         K  l  l  g  h  t     li  .1 1  .1     rept. 

»o.    5) 

'.Contract     A I       ■  ,H  '- 1  '^  J  /  tJ  J  J  .1 

Unclassified  report 

DESCI!  I  r  run,')  :         '11.!  :  ;  lion  s  ,      l;  ad  i  one  t  prs  ,      '.  n  f  r  a  r  c  d 
detectors.      1  ii  s  t  r  .i  :-p  r  t  .i  l  i  o  i;  ,      1  ii  d  i  u  ir.     a  1  1  o  >  s  , 
An  t  1  rao  n  >     a  !  1  o  >  s  ,     1'  r  o  g  r  .inn  l  r  g  ,     .Automatic, 
I  n  f  r  .1  r  p  d     r  ,i  d  i  .i  t  i  o  i;  ,      1.  i    i  u  •■  f  i  e  d     g  ,i  s  e  s  ,     Ox  y  g  e  n  . 
Sc  I  >•  M  t  1  f  1  1       r  p  s  p  a  r  I  II  . 

Results     0  Li  t  a  1  II  p  d     II 11     P  a  1  1  o  II II     flights     m  ,i  dp     with     an 
autondtlr     p  r  o  g  r  .1  nr.p  d     radionplpr     s>stpn     are 
prespiitpd.        Tie     r.idioneter     was     p.iuippeii    w  i  t  li     a 
1  i  q  u  1  d-  o  X  V  g  p  n  -  r  0  II  .  p  .1     In     .')  !■     i   p  .  1     as     d     detector, 
•  n  d    rae  a  s  u  r  e  ne  n  t  s     wp  r  p     in  ,i  d  p     of     t  i;  e     infrared     li  a  c  k- 
9  round     radiation     :  r  .n-        .        to        .        n  i  i   r  o  ii  s  . 
A  J  t  ho  r , 
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Holytechnic     Inst,     of    Brooklyn,     N.     Y, 
STRESSES     IN    ECCENTIIIC    STEPWISE    D ISCONT  INfOCS 
KhlNKUJCING    RINGS    KITH    TRANSITION    SECTION, 
by    Arnold    Allentuch    and    Joseph    Kempner.        Dec    62, 
...,p.      incl.      illus.     '     refs.  PIBAL    rept.     no.     fjl) 

Contract     No  n  r-P;- ^1  .,  ,      Proj.     NH     :64-l6", 

Inciassified     report 

Dt;S(  R 1  PTOf;S:        *Hings.     ♦"Stresses,     Loading, 
Structural     shells,     Cylindrical     bodies.     Defor- 
mation,    Configur.ntion,     M;ithematical     analysis. 
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l^  1  n  z  p  n     11  p  s  p  a  r  c  li  .      Inc.,     M  i  n  ri  p  a  p  o  1  i  s  ,     Mann. 
PKUJLCT    SK'i     HOOK. 
Kept,     for     ■     Jan-/'     Dec     ■ . , 

fi  y     Koliert     M.      Elide  r  son.  (pIi     63,     ICp.      incl. 

illus.        Kept,     no  .     '  ./"  --H  , 
Contract     ".  o  n  r- 1  i,bu  1  C  , 

I  il  c  1  a  s  s  1  f  1  pd    report 

DESCK]  I'TOKS  :   «  I!  ,i  1  1  o  o  ii :,  ,  '  Mp  t  p  o  r  o  1  og  i  c  a  1 
ti  a  I  1  o  0  n  s  ,  K  1  1  g  h  t  I  p  s  t  i  n  y  ,  K  1  i  y  h  t  paths, 
S  c  1  p  n  I  1  f  1  c  r  p  s  p  a  r  c  h ,  Ma  g  n  e I o  m  e I e  r  s ,  Cloud 
iharnbers,  Inslruiipntation,  Moisture  meters, 
High  altitude.  Design. 
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(ipn.ra  1  Mills,  Inc 
THL  STUArOol'IILKIC  MONS(JO 
I'KLVAII.INC;  MONTIIL'l  ZONAL 
?HlltKL  UVLK  THE  ■-OKTHLIC. 
by  A  .  U  He  1  mo  II  I  .  •  Aug 
-,  rpfs.  .Tpchnical  rept. 
t  C  o  n  t  r  a  c  I     \  o  n  r  -  1  ;'  8 '  ■ ._  ^ 

I  n  c  1  a  s  s  1  f  1  e  d 


Minneapolis 
I'AIJT 
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no.         ;     Rept. 
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Illus. 
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report 


LiLS(  i;  lI'TOliS:   "Wind.  Me  l  po  ro  1  oy  i  c  a  1  charts. 
M  p  t  e  0  r  0  1  o  y  1  c  a  1  data,  M  e  t  e  o  r  o 1 o  y  s  ,  Climatic 
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in  t h 1 ocya na t e- 1 i qu i d  ammonia  solutions,  and 
theoretical  analysis  of  current  distribution  in 
porous  electrodes.   Studies  in  progress  include 
physical  properties  of  metallic  solutions  of 
ammonia,  and  electrode  reactions  in  solutions  of 
inirganic  salts  in  dimethyl  sulfoxide.    Author 
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DESCKIPTUHS:   •Thermochemistry,  'Heat,  Tin 
compounds.  Ethyl  radicals,  Methyl  radicals, 
Vinyl  radicals,  Henzyl  radicals,  Chroma- 
tographic analysis.  Gases,  Calorimeters,  Heat 
of  formation.  Dissociation,  Energy,  Metal- 
organic  compounds,  Combustion. 

The  heats  of  combustion  at  .-  C   under  .,..  aim. 
oxygen  pressure;  of  liquid  lelramelhyl  tin, 
iPlraethyl  tin,  and  trimethylelhyl  tin  were 
mpasured  in  a  bomb  calorimeter.   Values  for  the 
standard  heals  of  formation  were  derived  from 
the  combustion  results.   By  combining  these 
data  with  previously  reported  heats  of  bro- 
minalion  of  various  alkyl  tin  compounds,  the 
heals  of  formation  of  Irimethyl  tin  bromide, 
irimelhyl  tin  iodide,  triraethylphenyl  tin, 
irimethylbenzyl  tin,  triraethyl vinyl  tin  and 
hexaraelhyl  dislannane  were  obtained.    Author, 
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Tracerlab,     Inc.,     Richmond,     Calif, 

A    STLDY    OF    TECHNIQIES    FOR    HEACTOH    EKFUENT 

ANALYSIS. 
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DESCRIPTORS:        'Nucleons,     *Bp  r>  1  .  i  uri ,     «^^enlu^, 
•Radiochemistry,     'Radioactive     isotopes. 
Decontamination,     Filler    papers.     Activated 
carbon,     Molybdenum,     Slrontiurr.,     Ruthen>'\jir, 
Cesium,     Uarium,     Yttrium,     Cadmium,     Nef)tuniuri, 
Particles,     Mass     spectrometers.    Quantitative 
analysis. 

Methods  for  quantitative  analyses  of  effluent 
samples  from  direct-cycle,  air-cooled  nuclear 
reactors  are  presented.   Methods  were  developed 
for  analyses  of  beryllium  and  uranium  at 

to  the  -^th  power  gram  leveis  in  various 
collection  media,  and  the  level  of  beryllium 
uranium  present  in  the  unexposed  media  was 
determined.   Separation  and  decontamination 
schemes  were  developed  for  the  detection  of  the 
following  radionuclides:   Mo--"-,  Sr-?-,  Sr---J, 
R  u-  1  C  3  ,  R  u-  1  Oc  ,  C  s  -  1  -  -  ,  C  s  -  '  •  "  ,  Ha-'.,.,  \-  ''  , 
Cd-115  and  Np-23^.   Collection  media  investiyat 
included  several  filter  papers,  canisters  of 
activated  carbon,  and  gummed  paper.    Author 
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0"  ANTIM  CMEMICAt  CALCULATIONS  ON  BORON-CONT  A  I  M  N(, 

MOLECULES.   II.    'pp  pp^B-ANU  VALENCE  STATE 

ELECTRON  AFFINITIES  OF  B-, 

by  Odilon  Chalvet  and  Joyce  .1.  Kaufman,   Dec  •^2, 

Sp.  ?  refi.   Technical  rept .  no.  " 
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France) 
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DESCRIPTORS:   'Electrons,  'Quantum  mechanics, 
•Boron,  'Atom-s,  Integrals,  Ionization  poten- 
tials. Series,  Carbon,  Valence,  Chemical  analy- 
sis, Molecules,  Spec t rograph i c  analysis. 
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DESCRIPTORS:   •Chlorides.  •Coolants.  Thiols. 
^zoles.  Corrosion,  Th lor y a ns t es ,  Amnonium 
rsdir^ls.  Alums,  Hydrogen  compounds.  -  1  :  ,  ••  r 
compounds.  Sodium  cumpouids,  Nitrai'-s,  °.  itru- 
itcld.  Ions,  Chemical  annlysis. 

It  is  important  to  determine  the  c 0 nc en t r < 1 1 n m  of 
chloride  ions  i  m  engine  coolants,  as  t  h  •■  ;  r 
presence  greatly  accelerates  corrosion  0'  '''•■ 
system.   The  presence  of  mer  tp-'benzotriizole 
in  iihiblted  '•oolants  Inter'   r  s  with  t  1  s 
determination.   A  method  to  determine  chlorid-s 
in  ithibited  coolants  is  described.    Author 
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CALCILATION    OF    BASIC     UARAMETUH^    ML^'s>\KV     luR 
9IANTUM    CHEMICAL    CALCULATIONS    uN     liuKilN -CUNTM  M  NG 
HULECULES.        I.       ONE-CHNTKR     ELECTRON    RKPUI.SKr. 
INTEGRAL       pp 'pp    B, 

by    Joyce    J.     K.iufman    and    0  ,  s  t  o  1    H-rthier.       Dec    62, 
1"p.     ?    refs.        ^Technical     r-pt.     no,     7)     1 
Contract    Nonr-3A71CC,     t'roj.     Mi     ''■'^-^'i^ 

U  nr  I   I  s  s  1  f  I  ■•  d     r  ■■  30  r  • 


DKSCRIPTOH  ■>  :  'i'oron  rompou-ds 
Physical  ch.-mistry,  '^"'''i^""  "■'■■' 
lar    St  rue  t ur e. 


^<0  1  ec  U- 


*  modified  one-center  electron  repulsion 
integral   pp'pp.  for  boron  which  tak.s  into 
"ccount  electron  correlation  effects  wis  e  ■.  .lu- 
sted by  pxpinsion  of  the  energies  of  the  boron 
Horn  and  its  positive  nnd  negative  ions  as  a 
function  of  spectroscopic  term  valu'S.    Th. 
values  for   pp/pp  II  calculnted  from  two  different 
pairs  of  valence  states  are  very  close: 

po'pp)B  =  7.C^^  ev,  and   pp'pp  13  =  c.97t  ev. 

Aut  hor / 
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Space  Systems  Div 
Inglewood,  Calif. 
AN  ACETYl ATION  METHOD 
OF  HITHER  HYDRAZINE-1 
MONOMtTHVl HVDRAZINE-• 
by  Hugh  E.  Malone  and 


Air  Force  Sy&t'Ris  Command, 


FOR  DETERMININL  MIXTURES 
,  •  -UlHLTMYI.MYiJRAZlNE  OR 
,  '-DIMLTliVl.HVDRAZlNt, 

Robert  A.  Riggers. 


Dec  ■  ^ ,     I'p.  incl.  illus.  tables,  '.-  r«fs. 
Rept.  no.  SSD  TDR  'i2-203} 

Unclassified  ropori 

DESCRIPTORS:   •Hydrazines,  Rocket  fuels. 
Reaction  kinetics,  Acetylation,  Acetic 
anhydridps,  Electrolytic  titration.  Titration, 
Chemical  indicators.  Perchloric  acid, 
Methyl  hydr.izines,  Chemical  analysis. 


CHEMISTRY  -  Division  4 


A  method  is  presented  for  determining  mixtures 
of  either  hydrazine-','-dimethylhydrazine 
N.H..  IDMH   or  monomethyIhydrazine^,'-di- 
me t h y 1 h yriraz i ne  'MMH'UDMH".   This  method  is 
based  on  the  difference  in  reaction  rates  for 
acptylating  hydrazines.   Roth  N.H.,  and  MMH 
react  immediately  while  the  acetylation  of 
rUMII  proceeds  slowly.   The  reactions  are  con- 
ducted in  an  a c e t o n i t r i 1 e -a c e t i c  acid  medium. 
Two  titrations  are  required:   one  measures  the 
total  basicity  of  the  hydrazine  mixtures:  the 
other  titration  measures  UDMIl  after  the  N..H,  or 
'*yf\     h;is  reacted  with  Ac.O.     Aulhor 
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Foreign  Tech.  Div.,  Air  Korea  Systems  Command, 

Wriyht-Patterson  Air  Force  Base,  Ohio. 

COMBISTIO'.    OF    THE    INOliCA.MC    SALTS    AMMOMUM    lOUAIL 

AND    llYDIiOXVLAUINE    oLLFATE, 

by    A.     A.     Sliidlovskiy.     2S    Dec     lC,     1Cp.     incl. 

tables,  ■  .■  refs.  ^Trans.  no.  FTD-TT-t.  C-' cC^  from 

Zhurnal  Prikladnoy  Lhiraii,  }  i. :  ?  ,     pp.  5''-5'l, 

Unclassified  report 

DESflilPTOliS:   •Combustion,  "Dec  orapo  s  i  I  i  on  , 
•Salts,  *Inorganlc  substances.  Ammonium  radi- 
cals, Iodate»,  Sulfates,  Hydroxides,  Amines, 
Catalysts,  Temperature.  High  pressure  researcli, 
I  SSIi. 

It  was  demonstrated  experimentally  that  the 
compounds  ammonium  iodate  and  hydroxy  1  ami ne 
sulfate  decompose  with  the  evolution  of  a  small 
duantity  of  heat  ^7-.  and  '.1^  kcal/kg.  respec- 
tively, and  are  not  capable  of  stable  combustion 
with  a  tube  diameter  of  C .  ,.  cm  at  room  terapera- 
t'lre  and  atmospheric  pressure.   Combustion  of 
these  compounds  occurs  when:   ^'i,  catalysts   'r, 
■Mn,  or  Cu  compounds)  which  increase  their  rate 
of  thermal  decomposition  are  added  to  them; 
(2)  when  the  experiments  are  conducted  at  an 
elevated  temperature  ['.-i-^CC    degrees);  and  (,,-, 

when  in  the  case  of  MI».I03)  the  experiments 
are  carried  out  under  elevated  pressure 
.'...  atra,.  ^Author) 
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foreign    Tech.     Div.,      ^ir     Fore-    Systems    Command, 
Wr  j  g  h  t -P  a  t  t  er  so  n     ^ir    lorce    B  r  s  e  ,     iihio. 
.lolKNiP    iiK     i'HVSIC-M      CMKVIISTHy       ^lUFCTKI) 
\HT ICI  KS     . 

.'an    •    •  ,     i  .  p  .      incl.     illus.     t  1 1>  1  e  s  ,     refs. 
'ra-5.      '10.     tll'-TT-'  <-'..■.;     from    i^hurnal 
i  1  z  1  c  h  e  s  k  o y    k  h  i  m  i  i  ,     '•  ■  :     ,     p o  .      •  ■^  ■  -  '  -  i  ,     '  ~  P  '■-',      '.,  , 
1962) 

Inrlassified    report 

I)|-"^('Kll'TiiRs:        'Dzone,     -^lk-^Ii     metql     compouids, 
*■  P  0  r  o  h  y  d  r  1  d  p  s  ,     '  I '  o  I  i  r  o  y  r  :i  p  h  i  r      .t  n  t  l  y  s  i  s  , 
llei'trochemistry.     Heart  ion     kinetics,      Decom- 
P'lSition,     Hydrolysis,     Sodium    compounds,     Pot-s- 
sium    compounds,     Lithium    compounds,     Cesium 
'-ompounds,     ISSR,     Physical    chemistry,     Synth  f- sis. 
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CKNFlOh-.'  h   -.ILKVALS  AND  SAMPLE  SIZES  IN  THE 
«fc.A^  -!tMt.N:  o^  SIGNAL  AND  NOISE  POWERS,  SICNAL- 
;  -N  :~>t   AriOS  AND  PKObAlULITY  oK  ERROR, 
by  Jerry  Holsinger.   3  J««  ^3,  i^p.  incl.  illus. 
■■  refs.   Flept.  no.  3^6-9/ 
Contrir-  \V    19(628)500} 
AKESO  :  U -!   "--12'        Unclassified  report 

OSSCHIPTOKS:   'S i gn • l-l o-n o J $e  ratio.  'Signals. 
*f robabi 1 ity .  'Statistical  analysis.  'Sampling, 
Distribution  theory.  Equations,  Integral  equa- 
tions. Radio  signals.  Radar  signals.  Mathe- 
matica.  ^^■\     .sis,  Power,  Errors,  Signals. 


value  of  the  est.sji 


d  n  .J  I 
MSCd  (or  for  the  continuous 

1  n  1  n 


TM)  ,  and   b   for  deterai 
of  laaples  required  >or 
provide  an  estiaate  of  * 
bounds  are  presented  grn 
their  use  are  given.   A 
derivation  of  an  approx. 
reasonably  accural--,  ti'-t 
non-central  t-diN'   .:  -.'  i 
the  noraa 1  d  i  s  t  r .  . ' 
calculations  to  ■  '■       <■' 
sible  with  existing  ■  . 


c  a 


"  ..  Tl  . 

se  I  ' 

O  u  J  M 


h  ,■ 

:  a 

J  r  ,1 

'  X  a  m 


T.  a  I 

hud 
on 

r 

t  ha 


to 
by 
h  1  s 
t  a 


r  e  i 
■  ea  r 

a  i  > 
re  n 
;  . '.  h 


a  ...  a 

O  Hk 

o  t  n 
or  y 


I  .  n 

t  d 

C  f  r 

OM 


amp 

I  t  I 

n  u  m 

t  o 

r  >  . 

V  '  >• 

I  h  f 

r  n  t 

g  ' 


1  e  5 

hf  r 


a  n  1 
h  e 
\   of 


AD-2«»5  650 
(TISTP/JM)  OTS 


Div.       5 
price    13.60 


RAND    Corp.,     Santa    Monica,    Calif. 

DATA    TRANSMISSInN    tUROKS:       COMPARISON       I-     Ih 

RADIO    KITH    TtLtPHoNE    FACILITIES. 

by    P.     Mt-rti.       Jan    b),    33p.     Incl.     illus.     13    r* 

(Memo.     BO.     1111-341 3-PH) 

(Contract  AF  <,9(63B)?0C.  ProJ  .  HAND) 

Unclassified  report 

DESCRIPTORS:   'Data  traaiaission  syst.ns, 
•Noise,  Distribution,  Radio  waves.  Tel.;  h.u 
coaaunlcat ion  systeas.  Errors,  Atmosph.rir 
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xpected  error  distribution  in  the  ci  >  t  i 
a,  coaing  from  the  LK  atmospheric  nuisr. 
trates  a  double  type  of  distribution  which 
een  encountered  before.   This  approaches 
ely  random  or  Poisson  type  of  distribution 
horter  intervals  of  lime,  but  appr'^h.-s 
ehed  or  hypt-rbollc  type  of  d  i  s  t  r  ib  u  t  i  >  n 
the  long  run.   The  specifications  on  t-rror 
rmance  appear  at  first  to  be  generous  nn^i 
nt,  but  they  really  describe  a  data  •.  r  m  - 
on  system  which  is  of  quite  high  grni-. 
i^  primarily  because  the  tolerances  allow 
a  small  interval  of  time  during  which  the 
rmance  can  be  relatively  po>r.   The  effect 
hanced  ;i  1  s  o  by  the  longer-time  distribution 
aching  the  hyperbolic  law.   This  gives  a 
er  ratio  than  a  purely  random  distribution 
.  between  peak  and  average  incidence  of 
s.   The  long-time  curve  fits  in  pr>it\  »« •■  :  1 
curves  obtaimd  from  data  '>n  a  vari'  t.   !' 
hone  facilities.    It  differs  from  them, 

in  following  a  much  more  systematic 
nal  and  hou r-o f-t he-day  trend,  and  second 
t  conforming  so  weli  to  a  strict  hyperbolic 
Au  t  ho  r 
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Air    Force    Inst,    of    lech.,    Wright-Patterson    Air 

Force    Uase,    Ohio. 

AN    INVESTIGATION    c  i"    Tilt    01  TPl  T    OF    A    GAS    LASER 

WITH    VARIATION    OF    i'AIIAMI-TEIIS. 

Vas  t er '  s    thesis. 

by    Jotin    Davis    lluiisuck.       liec    t..,    3Cp.     incl.     illus, 

table,     5    refs.     illepl.     no.     CE    EE    >.2-'>) 

•tie  lass  i  f  led    repo  rt 


DESCKIPTOPS: 
tub 


•'. jsers.  Pulse  integration,  Uis- 
Oekign,  Gas  discliargt-s.  Keflec- 


charge  lub.v.  Oekign,  Gas  discliargts.  Reflec- 
tors, lomperature.  Mirrors,  Keflettion,  I'umps. 
tnerg),  Liylil  pulses.  Stability,  ".eon.  Me  lima. 
Construction. 

The  need  for  construction  of  a  gas  laser  is 
discu$»«'d.  Design  criteria  and  accuracy  of 
adjustment:)  of  the  laser  are  established.   Thi 
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Thermionic  emission. 

A  description  is  presented  of  the  theoretical 
stijdy,  design,  and  test  of  a  thermionic  genera- 
tor utilizing  solar  energ>  concentrated  by  means 
of  a  parabolic  collector.   The  generator  produced 
.".•   waits  at  a  cathode  temperature  of  ■'-■'-  k 
in  solar  test  with  a  five  foot  diameter,  sixty 
degree  rim  angle,  parabolic  collector.   Expected 
future  performance  of  solar  thermionic  systems  is 
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of  1,1  SI}.       m     ., ,   irr...  «;ich  contained  5 
cells,   !.r,  •■  ,  !  r  1 1  fd  tht-  putrntial  of  intpyrated 
circuit;.  •  r   iraf-area  cells  to  overcome  the 
high  she.-i  .-•   :^ta^ce  inheri-nt  in  all  lar'je-art-a 
Cells.   This   irr^y  also  denonstrated  the  use  of 
C.0C2-inch  flevible  plastic  as  cell  substrate 
providing  power  density  of  5  to  ''  Matts  per 
pound.   ^Author; 
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Wright-Patterson    Air    Force    Base,    Ohio. 
NFWS    OF    SCHOOLS    OF    HIGHER     EW  C.>TION       "I  FCTRO- 
MECHANICS       SELECTED    ARTICLES    . 

31     Jan    1:3,     7Qp.     incl.     illus.     tnbl.",     r  ,•  :  s .        !r. 
no.     FTD-TT-fc2-1 f '6    from    Izvestiyi    Vysshykh 
Lchebnykh    Zavedenly,     El ek t ormek ha n i ka ,    No.    2' 
pp.     UO-154,    15'-167.    177-188,     ISf^-IQ?,     1Q62) 

I'  nc  1 .1  $  s  1  f  i  p(1    r  .■no  r 

DESCRIPTORS:       •Electromechanical    conver-     rs, 
•Electric    motors,     •Generators,    •Flectri 
machinery.    Translations,     Pulse    generators, 
«athen,itic.-»l     .in;ilysi$.     Design.     Transient's, 
Simulation,     Mignetic     fields,     Magnetic    .      r     s. 
Arm.Ttures,    Motor    generators,    ISSR. 
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HIGH-TEMPEHATI  RE  VAPOK-FI  LI.ED  THERMIONIC 
CONVERTER . 
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Unclassified  report 

DESCHIPTORS:   "Power  supplies,  'Thermionic 
emission.  Manufacturing  methods.  Filaments, 
Failure  [Mechanics),  Material,  ^i-  ,■■..„  ,,^] 
AluainuH  tumj^ounUs,  Oxides.  id-Hd.^T,  i^r- 
bides,  Uranium  compounds.  Zirconium  comp.umf 
Cesium,  Vapors,  Tests,  Thermocouples. 
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tables.  I 

iContracl  UA  3b-03"<-sc-8t>098 ,  Proj.  3W^^-09- 

CC2-G2) 

In  e  1  a  s  s  i  f  i  ed  r  •  purl 

DESCRIPTOliS:   •Primary  batteries,  -l^et  cells. 
•Electrolytic  cells.  Electrolytes,  Potassium 
compounds.  Hydroxides,  Manganese  dioxide 
electrodes.  Battery  separators.  Anodes 
(Electrolytic  cells).  Zinc  electrodes.  Po- 
larization, Cathodes  (Electrolytic  cells), 
Storage,  Deterioration,  Graphite,  Vinyl 
chlorides.  Polymers,  Low  temperatur.   r.  ^eareh, 
Design,  Effectiveness. 
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i,t.it.Ali(  ll    ll',    AMMUM,,    I'.ATTLlii     Sl.blEM. 

V  u  a  r  t I  •  r  i  >     progress     r •  ■  p  l  .     no.      "  ,     '     July-/       Sep    o  2 , 

'.   \     I).      .1.      iJoan     and     L.      K  .      U  ood.  •        Oct     ■   ... 

..  p  .     incl.     1  1  1  11  -  .     I  a  I '  1  >•  s     Ji  e  p  t  .     no.      - ; 

lontracl     DA     ■■-        ■- >  ,■ -8'^T  88 .     Proj.     3A9^-09- 
.  .  1  ;     Continuation     o  ;     ( '  u  n  t  r  a  c  t     L)  A    3  '-  -  ^  3  ' '  -  s  c  - 
8539o; 

I  111  1  a  s  s  1  f  1  e  d    report 

DESCHIPTORS:        "Prirar'.     batteries,     ♦  E  1  e  c  I  ro  1  y  I  i  r 
cells,     *  A  n  m  o  n 1  a ,     *  W  r  t     i  .  ■  !  1  s ,     "Power     supplies, 
*  h  ;  •■  c  t  r  o  i  y  t  e  s  ,     ^)  1  i  V  '■  r     o  o  r.  p  o  u  ri  d  s  ,     S  u  1  f  a  t  e  s  _ 
i'..itlery     -s  epa  r  a  I  o  r  s  ,     Aiiod.s       K  1  ■■  c  t  r  o  1  y  t  i  c 
c  .   1  1     ,     Hydrogen,     ("  h  1  o  r  i  d  .  s  ,     Mercury     com- 
pounds,    Maijnesiui;    compounds,     Th  i  o  c  y  a  n  a  I  e  s  , 
P  »•  r  c  ll  1  0  r  a  t  e  s  ,     I'o  l  a  s  s  i  u  i-    i  o  rnpo  u  ii  d  s  ,     Electric 
d  1  s  c  h  a  r  ij  e  s  ,     1  m[)e  d  a  r.  (  .■  ,     E  :'  i  >•  c  t  i  v  .•  n  e  s  s  ^     L  j  ij  u  ,.  f  i  ^  ,] 
ij  a  s  ,■  s  ,     (■  a  t  h  0  d  e  s        E  i  e  c  !  r  o  1  1,  I  1  I      c  .■  1  1     ,     1)  e  s  i  ij  n  , 
(  !i  '■  ;i  1  I  a  1     p  r  o  pf  r  t  1  e  .s  . 
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'  -•  r  1  o  s     us     c  o  mp  a  r  .'  d     to     s  i  n  ij  !  .■     c  •■  1  1  s     under     ideal 
conditions.        T-i  s  1  s     j  r.  d  1  c  a  t  ■      a     larger    pe  r- 
C  e  n  I  a  ij  e     of     t  ;.  e     b  a  t  t  •■  r  i  .-  ^      i .   t  i  v  a  t  e     in     less     than 
}     ,s.-idiids,     IN  1  t  h     sev.ral     afiiUt     '     second.        A    new 
h  i  y  h  -  r  a  t  •      i   a  t  I:  o  d  >•     p  o  .■>  s.  1  b  1  1  1  I  y        s  i  1  v  •■  r     s  u  !  f  a  I  '■ 
has     I'l  or.     ;ii,.r.d.        P'  rmioii    3  s.-parator     i  a^     b.-en 

found    mui  ■,     b.-tlir     ll.aii    cellophaii'-     for     I  i  ri  1  t  1  n  y 
the     silvr     diffusiiin     in     the     lon-rato,      Nmy 
duration     a  p  p  ;  1  r  1 1  1  li  n  .         .Author 
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^ilio    Corp.     of    America,     Harrison,     % .     J. 

■     c.    DtSKi-.    AND    UEVLLUHMENT    UF    A    O'.tl-HALF    WATT 

tArtK  PowtH  kl:dici;d  size  nuvistok  triode. 

-inal  development  repi..  27  June  bC-15  Nov  62, 
by  K.  k.  Reusch  and  W.  J.  Helwig.   13  Nov  o2. 

'  p.  incl.  illus.  tables.  ^5  refs. 

Contract  NObsr-81478.  Proj .  SKGU80JG2) 

L'lclaiiif led  report 

DESCKIPTOHS:   'Triodes,  Radio  Interference, 
Noise   liddio  .  Microwave  amplifiers.  Microwave 
oscillators.  Heclianical  properties.  Electrical 
properties,  Anod.s  .Electron  tubes  .  Cathodes 

Electron  tubes  ,  Ayiiig,  Temperature,  Voltage. 
Life  exp.-ctancy.  Tables,  Miniature  electron 
tubes,  buboiniature  electron  tubes,  Electron 
tube  heaters,  Ue^lgn. 
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AD-<;9A  917       Div.   8 ,  26 
TISTEOHD'  OTS  price  $8.10 

-•T)  to  circuits  Corp..  Glen  Cove.  N.  Y. 
r'KODITTlON  ENGINEERING  MEASURE  FOR  MULTILAYER 
,■  -^  w:  -       «  :  -  !  NG  BOARD. 

,.,r--r   .   repl.   no.   •.   '  July-K  Sep  r^  i , 
by  G.  Messner,  R.  McGaw.  and  W .  Baldwin. 
Sep  '■^,    91  p.  inct.  iMus.  t  a  b '.  e  s  . 
Contract  DA  }»^-'.^■^-**-ax.^U.■ 

I'nclassified  rriiort 

"•SCRIPTOKS:   'Printed  circuits,  'Manufacturing 
i-hods,  Sandwich  construction.  Subminiature 
electronic  equipment.  Processing.  Photoengrav- 
ing, Soldering.  Production. 
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(TISTE  CAM)  OTS  price  $1.60 

Microwave  Associates,  Inc..  Uurlington.  Mass, 
DISTKIBI'TED  JUNCTION  TUNNEL  DIODE  OSCILLATOU^ 
Quarterly  progress  rept.  no.  1.  '  May-1  Aug  62 
on  Phase  2 , 

by  Charles  Howell.   1  Aug  o2.  Up.  iUus. 
(Contract  DA  36-03'*-«c-891 63 .  ProJ  .  3A' --21-001) 

Unclassified  report 

DESCRIPTORS:   •Diodes.  'Microwave  oscillators. 

Oscillator  circuits.  Superhigh  frequency. 

Feasibility  studies.  Chemical  impurities. 

Packaging.  Theory.  Effectiveness,  Impedance. 

Processing,  Negative  resistance  circuit  , 

S  band,  X  band.  Gallium  compounds,  Ar  s  -  !i  1  1- -  . 

Oscillators. 


Efforts  to  determine  the  fea 
structing  1C  mw  1C  kmc  tunne 
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oscillators  were  determined, 
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tion  of  these  to  potentially 
and  power  requirements.  Two 
two  distributed  diode  oscill 
The  packaged  spot  diode  osci 
ated  at  "-  krac.  Experience 
the  spot  diodes  was  useful  i 
distributed  junction  diode  o 
cation  of  distributed  junctl 
continued.   (.Author, 
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price  15 


25 
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Mass, 


Microwave  Associates.  Inc..  liurlington. 

INVESTIGATION  OF  HIGH  POWER  GASEOUS  ELECTRONICS. 

Final  progress  rept.,  '  Jan-T5  Nov  c, 

by  Harold  S.  Maddix  and  Charles  S.  Mard. 

15  No»  o2,  1».  incl.  illui.  tables.  :■     refs. 

(Contract  DA  36-0JM-»c-841 bl ) 

Unc  lass  I f i  ed  r-po  rt 

DESCRIPTORS:   "Discharge  tubes.  'Electronic 
switches.  Electric  discharges,  Argon.  Chlorine, 
Temperature.  Degas i f i c at  ion ,  Adsorption, 
Plasma  physics.  Gas  ionization.  Quartz,  Gas 
discharges,  Uadar  duplexers. 

Argon  and  chlorine  gas  cleanup  and  re.ov.-ry  in 
quartz  vials  due  to  the  action  of  a  microti. 
discharge  is  discussed  in  terms  of  the  exp-    - 
mental  results.   The  rate  of  gas  cleanup  is 
constant  over  a  ' .  ;^  gc  to  .,5  gc  frequency  range. 
Cleanup  is  approximately  independent  of  tem- 
perature over  a  -VG  to  ■"■oOC  C  range  whereas 
spontaneous  thermal  recovery  rates  are  pro- 
portional to  temperature.   The  cleanup  phenomena 
are  explained  on  the  basis  of  a  surface 
deformation-annealing  sequence.   ^Author; 
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Air  Force  Inst,  of  Tech..  Wr 1 gh t-Pa t I e r son  Air 

Force  Base ,  Ohio. 

DETERMINATION  OF  THE  OPTIMUM  DRIVING  FUNCTION 

FOR  THE  LINEAR  CONVROLLER  OF  A  RELAY  SERVO  LOOP 

EMPLOYING  STATE  SPACE  TECHNIQUES. 

Master'sthesis, 

William  Bernard  Goggins,  Jr.   Dec 


by 

incl.  i  1  lus. 
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62, 
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refs,   (Kept. 
Unclassified  report 


DESCRIPTORS:  "Control  systems,  'Linear  v 
tens  "Digital  computers,  "Se r vomech am sm - 
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AN  ELECTROMECHANICAL  METHOD  OF  SCANNING  THt 

STRETCH  ARRAY  , 

by  J.  L.  Poirier.   Sep  bi,    1'p.  incl.  illus. 

Rept.  no.  AFCRL-f.c-725) 

Proj.  i'^2) 

Unclassified  report 

DESCRIPTORS:   'Dipole  antennas,  'Coupled 
antennas.  Transmission  lines.  Very  high  fre- 
quency, Ultra  high  frequency.  Calibration, 
Control  systems,  Electronic  relays.  Electronic 
switches,  Pulse  generators.  Electronic 
scanners,  Servo  systems. 

A  new  type  of  antenna  array  consists  of  d i po I e 
elements,  proximity  coupled  to  a  two-wire  trans- 
mission line.   Scanning  is  accomplished  by 
changing  the  spacing  between  elements.   A  method 
of  scanning  using  electromechanical  methods  is 
described  which  is  particularly  useful  in  large 
antenna  systems  over  the  frequency  range  of  about 
5'   to  "^    mc  .    Author) 
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Kes t Inghouse  Electric  Corp.,  Baltimore,  Md. 
RESEARCH  ON  MILLIMETER  FEKHOMAGNET IC  TYPE 
PARAMETRIC  AMPLIFIER. 

Quarterly  progress  rept.  no.  3,  1  Aug-31  Oct 
by  Robert  A.  Moore,  Denis  C.  Nebb  and  others. 
Jan  o3,  28 p.  incl.  illus.  tables  vRept.  no.  7) 
.Contract  UA  3o-03V-sc-8^071 ) 

Unclassified  report 

DESCRIPTORS:   •Parametric  amplifiers,  » i . > - 
guides,  MlcroNavei,  Dielectrics,  k  band. 
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Air    lorce    Inst,     of    Tech. 

force    Base,    Oh  io . 

INVESTIGATION    AND    ANALOG    SIUiLATIUN    uF    THE 

TYPE    TWO    AND    TYPE    THUE.;    PllASE-LUCK    LOOP. 

Haster's    thesis, 

by    Edgar    F.    Thomas.       Dec    62,     127p.     incl.     illus. 

■ -*  refs.   (Rept.  no.  JE  EE,  L2-2C  / 

Unclassified  report 

DESCHIPTOHS:   "rrequency  s  t  ab  i  1  i  ze  r  .s  ,  "Analog 
computers,  "Digital  computers,  »l'lia.sc  diti- 
tors.  Simulation,  Electronic  eguipmenl, 
Programming,  Radio  signals. 

The  result  of  an  investigation  and  sirnulation 
of  a  type  two  and  type  three  phase- lock  loop  i  .s 
presented.   Standard  root  locus  analysis  and 
analog  computer  siijulation  were  both  arcr-- 
plished,  and  the  results  compared.   Stip,  r.imp, 
and  parabolic  inputs  were  tested  separately  and 
in  a  random  sequence  to  obtain  the  response  of 
the  phase-lock  loop.   This  report  demonstrates 
that  it  is  possible  to  operate  the  phase-lock 
loop  in  type  two  and  type  three  configuration 
»iih  large  variations  in  tiie  basic  freijuency. 
Hecoramenda 1 1  on s  for  further  study  and  physical 
realization  are  made.   i.Autlior) 
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Airborne  Instruments  Lab.,  Inc.,  Uf  r  1' a  r  K  , 

N.  Y. 

LOW-NOISE  SMALL-SIGNAL  AMPLIFIER. 

Interim  rept.  no.  1,  1  JuIy-25  Oct  o2(, 

by  D.  Neuf  and  P.  Lonbardo.   15  Jan  tl3 ,  25p. 

jncl.  illus.  table.,  .:  refs. 

(Contract  NObs r-875' o) 

Unclassili'  ■:     ri,cirt 

DESCRIPTORS:   •Diod.•^.  "I'ara-tri,   ..njilnr 
•Variable  capacitors,  Uri  adl  ar.i:.  -^  1  .i  n  d 
Ultra  high  fre(juency,  .'-ainrnigh  !r.gu>-ni>. 
Tuning  circuits.  Electronic  circuit.  '•<•!-■ 
>Radio,,  Reduction,  Cooling,  Vnit.ig..  I.  1  •  ■ - 
Irostatic  capacitance.  Serai  con  d  a  ■  1 1  r  -  .  V.idel 
tests . 


Parametric  amplifiiitiin  i-^^ 
of  a  semiconductor  i-N   aiii 
functions  as  a  vol  tag'   ^ari  i 
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va  rac  tor  r  re  fives  two  vo  1  t  age  s--or]  i'  at  a  siynai 
frrquenry  and  the  other  at  a  raurh  higher  f ro- 
gue ncy   pump  fregucnry     An  evaluation  is  pr-'- 
sented  of  two  configurations  of  differi-nc*"- 
freguency  parametric  anplifiers.   The  first 
I.'  r  I  a  d  b  0  a  r  d  models  of  both  types  of  amplifiers 
art-  shown  and  p  r  a  r  t  i  c  a  1  data  is  pr'- sen  ted.   A 
r.renlly  published  t e r h n 1 g u e  for  b r o a d- h a n d i n y 
paranctrir  amplifiers  by  neans  of  iwi,  punp-  is 
a  1  wi  o  va  1  u  a  t  '•  d  .     ,vu  t  h  n  r 
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.s  1  or  r  I*  (iy  r  o  s  c  0  pf  ("  o  .  ,  Cr  o  a  !   Nock,  N  .  ■)  . 

I':1:AV-T\p'l  HAKAMKTHU   AMPlIFlt.i:. 

K  1  n  ,1  ;   technical  rept.,   '  '  ,1  a  n  •■-'■Oct   •  .  , 

L  V  li  .  t  n  g  ,  I  .  I  t  z  k  .a  n  ,  and  A  .  S  .  V  e  r  e  '.  \  n  ,        N  i  v  '  .-^ 

5  ;  p  .   inc..   i  .  .  u  s  .   "  .   refs.     R i  ■  j .  t  .   no.  N  A  - - .  ' 

o  .  . 

(intrac;  \K  30(602)2^33,  Proj.  5573) 

HAIH   TDK  •..--97)         Unr  i  ;,  s  s  i  f  led  report 

I'KMKIPTURS:   '  Pa  r  arot  r  1  c  arplifiors,   Micro- 

w  ..  V  r  a  in  p  .  1  f  1  (-  r  s  ,  E^  ;  o  c  t  r  n  n  lie  a  m  s  ,   X  !>:  r  .i  , 

K  land,  li  r  u  a  d  ha  nd  ,  N  u  .  s  |.   Radio  ,  r  .,  u  p  ;  i  n  g 

I  1  r  0  u  1  t  s  ,  V(  a  !  h  e  1^! .)  '  1  c  a  ;  analysis,  H  >■  .  i  x  e  s  , 

i»  a  \  ('  t  r  a  n  ?  n  i  s  s  1  ■!  r  ,  P  r  o  p.i  g  a  '  i  i  r  ,  'i  a  ;i  i  i  ''  r  e  q  u  <•  n  c  v 

I  s I  1  1  i  a  t  1  0  n  s ,  Magnetic  f  i  e  .  d  s  ,  Waveguides, 

0  e  s  1  g  n  ,  F.  1  e  c  t  r  o  n  beams. 
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THI-     flM-.KCM     \M)     :-  VI  LdrMI-.M       i-  IliliH    i:iHI-:i\T     ^M) 

IIK.II     \iilTUii-:     .SlllCii'.    CiiMHi'l   '  I- I!  Ri-CT  I  F  '  KKS. 

i.iunrterly    i  r  o  g  r  ■■  s  ?    rnn",     'i  o  .     Z,  '     Oct-.-T     Dec    ■- li . 

i  I  e  c      •    ."  ,       '   V  .        1  '1  r  1  illus. 

C  o  I  t  r  :ii  ■■  I     '.  • '  b  ■;  r  -  -  "^  ■  ..  -  ,     I '  r  o  j  .     S  F  -     ■■-■'-     ■ 

I    ic  I  '•  s  s  i  f  i  p  d    r  .■  po  r  t 

!)>  -sCK  I ''luH  S:    "K  PC  t  1  f  i  pr  s  ,  'Flectronic 
switches,    s;,,niiconductiirs.  Silicon.  Process- 
ing, Voltage,  F  1  e  c  1  r  i  c  f-  u  r  r  p  'i  '  s  ,  Programming, 
Surfaces.  Chemical  impurities.  Theory,  Design. 

l-ffort  was  continued  on  the  research  and  de\plop- 
m  p  -1  t  of  h  i  g  h  -  c  u  r  r  '>  n  t  and  h  i  g  h  -  v  o  1  i  a  g  ■  •  .  silicon 
coMirollpd  rpctifiprs.    .lunctio"  assembly  com- 
ponints  were  desigieri.  procured  and  used  for  the 
initial    5tatp-of-th..-art   design  samples.   The 
initial  gi. ometry  and  contour  of  the  junction 
sir uc lure  w^s  modified  as  information  was  ob- 
tain ed  during  optimization  of  design  parameters. 
No  change  ii  components  was  necessary,  but  some 
modifications  to  the  original  fixtures,  tools 
and  ^igs  werp  made  as  a  result  of  the  device 
.■h-j'iges.   Samples  were  prepared  representing  the 
siatp-of-'hp-art  at  this  time.    Author. 
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Liriiij    oethods.     Variable    capacitors, 
t I ec t ros la t ic    capacitance.     Test 
■<'•>.  5  '  1  nee  ,     Hea  5  u  remen  I  .    Production, 
1       .  :      •  J  c  I  1  0  n  . 
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DESCRIPTORS:   'Ion  sources,  'Collecting 
methods.  Electron  beams,  Electron  guns. 
Electric  fields,  Ion  accelerators.  Ion  hra-^N, 
Diaphragms   Mechanics  .  USSR,  Focusing, 
Electrons,  Ionization  potential.  Gas 
ionization.  Ions. 

An  ion  source  generating  ions  by  impact  ioniza- 
tion of  gas  molecules  is  based  on  ionic  focusing 
of  the  electron  beam  under  a  high  vacuum.   It 
contains  an  electron  gun,  an  accelerating 
diaphragm,  an  electron  and  an  lun  collector. 
It  differs  by  obtaining  under  a  high  vacuum 
without  a  magnetic  .'teld  an  intense  ion  current. 
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kM.  I'-      i?i     Iiiusim!     t'\     an     electron     beam     pointed 
in    the     saire     direction.         The     ion     co..eCtor     is 
used     for     t''e     j'lrpi'se     r  t     eflectinii     the     necessar\ 
separati'in     l'!'     ion     an!     electron     lieams.         The     ion 
collecto.-,     wh.rh      IS     at     negative     'ulentia,,      is 
located     i^e  "i  i  n  d     t  ';  e     e  .  e  c  t  r  o  n     c  c    .    ,  er  i  o  r  ,      and      it 
also    acts     as     an    electrode     to    draw    olf    the     luns. 
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A  method  Is  proposed  which  excludes  the  neces- 
sity for  initial  capacitor  activation  in  the 
sources  and  enables  the  efficiency  and  func- 
tional reliability  of  the  energy  converter  to  be 
raised  and  its  weight,  dimensions,  and  inertia 
to  be  lowered.   This  is  attained  by  connecting 
1  capacitor  together  wit«h  a  linear  inductance 
into  a  circuit  operating  at  parametric  resonance 
al  a  frequency  half  of  that  at  which  the  dielec- 
tric heats.   The  essence  of  the  method  consists 
in  alternately  heating  and  cooling  the  capacitor, 
the  dielectric  of  i«hich  possesses  a  penetrability 
which  is  a  function  of  temperature.    As  a  result 
of  a  change  in  the  capacitance  of  ttie  capacitor  a 
variable  electric  current  is  excited  in  the 
circuit.    Author, 
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systems.  X-rays,  Instrumentation,  Design. 

The  design  and  fabrication  of  several  develop- 
mental, large-diameter   nine-inch,,  x-ray 
sensitive  camera  tubes  of  the  pholoconductive 
selenium  surface  type  are  described  with  prelimi- 
nary operational  results.   Aluminum  and  beryllium 
window  tubes  were  successfully  made  using  an 
epoxy  cold  seal  technicjue  with  continuously 
operating  geltering  pumps.    .Author.' 
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FLUID  MECHANICS  -  Division  9 

Turbulent  heating  rates  were  measured  by  means  of 
the  shrouded  model  technique  on  a  blunted  cone  at 
angic  of  attark.   The  Reynolds  number,  ba.sed  on 
rnnditions  at  the  stagnation  point,  was  varied 
from  ".'   X  "    to  the  'th  power  to  approximately 
V  ■    to  the  'th  flower.   The  enthalpy  ratio 
stagnation  to  wall   varied  from  ..  .  '  to  approxi- 
"^^''''y  "."■   The  experimental  data  are  rom  pared 
to  the  flat- plate  reference-enthalpy  theory 
applied  along  the  in  viscid  streamlines.    It  is 
shown  that  this'relatively  simple  method  is  in 
reasiinable  agreement  with  the  data.     Author' 
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referring  to  re-entry  trajectory  guid- 
irements  are  solved.   Errors  in  veloc- 
ngles,  represented  by  means  of  errors 
ng  conic  parameters,  produce  variations 
m  deceleration,  total  heat  transferred, 
anges,  etc.   Charts  to  evaluate  such 
s  are  described.   Perturbations  with 
0  the  simplifying  assumptions  are  con- 
and  a  general  small -perturbations  iheo- 
eloped.   Any  perturbation  gives  rise  to 
II  the  limiting  conic  parameters;  by 
ng  the  effect  of  a  unit  perturbation, 
t  of  a  distributed  set  of  ihera  is 
by  simple  integration.     Author 
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An  approximate  method  of  solution  is  given  to 
determine  the  location  of  the  rear  stagnation 
point  in  the  viscous  base  flow  region  together 
with  the  size  of  tlie  viscous  wake  and  the  flow 
characteristics  there.   It  is  useful  as  a  means 
of  obtaining  the  initial  conditions  for  the  near 
wake  calculations.   The  results  obtained  show 
that  one  must  consider  the  finite  boundary  layer 
at  the  base  in  determining  the  location  of  the 
rear  stagnation  point  and  the  viscous  wake  width 
there.   In  general,  the  viscous  wake  at  the  rear 
stagnation  point  consists  of  a  shell  of  hot 
gas  surrounding  a  cool  core.    .Author 
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LINEARIZED  THEORY  OF  THE  UNSTEADY  HOTIOS  OF  A 
PARTIALLY  CAVITATED  HYDROFOIL. 
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Oscil lation. 


A  linearized  theory  for  the  unsteady  aotion 
partially  cavitated  flat  hydrofoil  in  two  d 
sions  is  carried  out.   A  second  lineari/ati 
procedure  is  used,  based  on  ideas  of  Tim~<iM 
Guerst,  to  obtain  the  unsteady  pressure  div' 
tl»»n  tro'jiid  the  hydrofoil  and  the  resulting  im" 
and  aoaent,  as  functions  of  the  cavitation  njmbi-r 
nuaber  for  given  pitch  and  or 
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BINARY    MIXTIKE    OF    COMPIlESS  IDLE    FLUUi. 

by  S.  I.  Pai  and  H.  Li.   Aug  62,  I8p.  incl. 
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app  r  0  X  1  ■"!  a  t  •■  1  V     to     tot*     i'  o  r  r  o  -  p  o  n  d  i  n  j     r  q  u  a  I  1  o  n  s     of 
t»o-d  1  no  n  ^  I  o  n  ,i  1      f  .  o  w     by     p  r  o  p  •■  r     t  r  a  n  s  f  o  r  ra  a  t  1  o  n  . 
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subsonic     and     low       uporsonii      M  .n' h     numbi'rs,     and 
f  xanp  I  ^  s     lor     .in     a  x  i  -  s  y  m;n>'  t  r  i  o  a  1     wa  k  e    u  f     a    c  cm— 
pressible    flow     a  r  o     i  i  \  o  n  .  A  u  t  ii  o  r 
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FLUID  MECHANICS  -  Division  9 

AD-i'"'-  H"^      Div.   c 
TLSTA  KRL)  OTS  price  $7.bC 

RANIi  Corp.,  Santa  Monica,  Calif. 

SKIN  FRICTION  AND  STABILITY  OF  A  LAMINAR  BINARY 
Bill  NDARY  L'>YER  ON  A  FLAT  PLATE, 
by  J.  f .     Gross.   Jan  t3,  71p.  incl.  illus. 
tables,  11  refs.   Memo.  no.  RM-3/^8'-PR; 
Contract  AF  ii9  (  638  ;  "^OC  ,  ProJ.  RAND. 

I'nc  lassifled  report 

DKSCR I PTORS:   'Metal  plates,  •Laminar  boundary 
l^yer,  Turbulent  boundary  layer,  Velocity, 
Friction,  Heat  transfer,  Boundary  layer, 
Kquations,  Cooling,  Injection,  Carbon  dioxide. 
Hydrogen,  Iodine,  Aerodynamics,  Stability. 

The  problem  of  a  laminar  boundary  layer  on  a  flat 
plate  with  mass  transfer.   Previous  work  is  re- 
viewed and  the  fundamental  equations  are  derived. 
The  case  of  an  incompressible  laminar   boundary 
layer  without  heat  transfer  with  hydrogen,  carbon 
dioxide,  and  iodine  injection  is  solved.  Velocity 
and  concentration  profiles  and  sk i n- f r i c t i o n 
coefficients  are  calculated  and  discussed.   Sur- 
face i", jection  of  a  foreign  material  Into  the 
bou".  dary  layer  reduces  the  sltin-frlction  coef- 
ficient.  The  stability  of  an  incompressible 
laminar  bo u n da r y- 1  a y er  with  mass  transfer  is 
estimated  using  the  Lin  approximation  and  is 
shown  to  decrease  as  the  molecular  weight  of  the 
injected  substance  decreases.     Author, 

'.  Ii-i  ■  ■'  I.,""      Div.   - 
TISTA  KRL   OTS  price  32. eT^ 

Arnold  Fngineering  Development  Center,  Arnold 
^ir  Force  Station,  Teni. 

CHFMICAl  kINFTIC  RFGIMFS  oK  HYPFRSONIC  FLir,HT 
sIMIl  ATT'lN  , 

by  !  i  0  n  1  1  d  .1 .  H  t  r  n  e  y  .    .Tan  ►;  "  ,  2  '  p  .   incl.   illus. 
'  ■  refs.    Rept.   no.   ^  F  DC  T  DR  c  ?  -  f- 
^  t-  f  r  0  J  .  « -T  "  2 

In classified  report 

DFSCR  IPTOHS:   'Hypersonic  wind  tunnels, 
•tlypersonic  flow.  Blunt  bodies.  Shock, 
Mthalpy,  Pressure.  Temperature,  Velocity, 
Model  tests.  Dissociation,  Chemical  reac- 
tions. Chemical  equilibrium. 

The  requirements  for  hypersonic  test  facilitie 
are  evaluated  on  the  basis  of  chemical  Itinetic 
phenomena.   Flight  conditions  are  divided  Into 
three  broad  chemical  kinetic  regimes;  chemical 
effects  negligible,  non-equilibrium  chemistry, 
and  chemistry  in  equilibrium.   On  the  basis  of 
this  division,  it  is  recommended  that  a  wide 
class  of  hypersonic  testing,  particularly  that 
relating  to  low  density  phenomena,  be  accomp- 
lished without  full  simulation  of  flight  con- 
ditions.  Approaches  to  the  simulation  of  flight 
in  the  no n-equ 1 1 i br i urn  regime  are  suggested,  and 
a  brief  review  of  the  equilibrium  regime  indi- 
cates that  test  capability  may  be  limited  more 
from  economic  rather  than  technical 
lonsirierations.    Author 

■*  D-i  -  -  -  -\.      Div. 
TIsTW  PCR   OTS  price  l-'.oO 

Institute  of  Fngineering  Research,  I',  of  Calif., 
H  e  r  k  e  1  e  y  . 

HYPFRSONIC  FLOW  oVFR  A  Sl.RNDFR  CONK  WITH  GAS 
IN.IKTION  , 

by  Hartley  H.  King.    ~    Nov  •-  2 ,     ""'"p.  incl.  illus. 
isbles,  if  refs.    'Series  no.  l^^e.  Issue  no.  1; 
Technical  rept.  no.  HE-1'^-2^' 
Contract  Nonr-i^iii' 

I'nc  lassifled  report 

DESCRIPTORS:   'Hypersonic  flow,  'Gases,  'In- 
jection, Drag,  Pressure,  Wind  tunnels.  Theory, 
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CONTKOL    SLHKACE    FLITTEK. 

by  Ralph  C.  Leiboailx  and  Uonald  J.  Belz.  Aug  6: 

151p.  incl.  lllus.  tables,  30  refs.  Rept.  no. 

1567 

Inclassified  report 

DESCRIPTORS:   •Flutter,  •Towed  bodies   *bhips 
•Oceans,  Experimental  data.  Damping,  \::  a    ^^ls 
Range,  Hydrodynamics,  Statistical  ana  .«  ^  i  s  . 
Mathematical  analysis.  Analog  computrrs. 
Digital  computers.  Vibration,  Stability,  bhi; 
hulls.  Marine  rudders.  Control  surfaces, 
Marine  engineering.  Surface  area. 


doth  the  Extended  Simpli 
Modified  Theodo^sen  Flul 
by  McGoldrick  and  Jewell 
towec  marine  body  contro 
tus.  Predictions  of  vib 
instability  based  on  the 
with  stable  and  unstable 
vibrations  observed  in  t 
speeds  in  the  range  of  J 
parison  of  predicted  and 
damping  and  critical  flu 
the  Mod  1  f i ed  Theodorsen 
sistently  better  agreeme 
data  than  does  the  Exten 
moreover,  the  results  of 
in  good  agreement  with  a 
data,  whereas  the  result 
are  not.  To  extend  the 
speed,  and  other  paramet 
agreement  between  theory 
studies  that  will  yield 
Modified  Theodorsen  Anal 
V  Author 
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Georgia  Inst,  of  Tech.,  Atlanta. 
VISCOrS  COMPRESSIBLE  FLIID  FLOW  LNDER  THE 
INFILENCE  OF  A  RESONANT  ACOl'STIC  FIELD. 
Interim  technical  report  on  Mechanics  of  Flight 
by  Kenneth  R.  Purdy  and  Thomas  W.  Jackson. 
Oct  'i,  i.-lp.  incl.  illus.  >  refs. 
Contract  AF  33  (61 6)  839t>,  ProJ  .  -rr^-;! 
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DESCRIPTORS:   'Viscosity,  'Fluid  flow, 
•Resonance,  •Compressible  flow.  Fluid  me- 
chanics. Heat  transfer.  Amplitude  moduliti  n, 
Sonar  pulses.  Convection,  Theory,  Ma  t  hema  t  i  c  ,i 
analysis.  Integral  equations.  Numerical 
analysis.  Differential  equations.  Thermo- 
dynamics, Vortices,  Velocity,  Acoustics, 
Resonance  . 
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study  of  tube  f 1 ow . 
shown  both  graphica 
(Author; 
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heating.  Shielding,  Shock  naves.  Heat  trans !er, 
Laminar  boundary  layer.  Turbulent  boundary 
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Radiation  effects,  L'SSF!  ,  Supersonics. 
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Dy  U.  Makarounis  and  R.  J.  Jenkins.    "^  Nov  '  2 , 
<ii.\.        incl.   illus.  "  ref.   Rept.  no.  SRUl  TR--"39) 

Unclassified  report 


FUELS  AND  COMBUSTION  -  Division  10 
10.    FUELS  AND  COMBUSTION 


Jfc  S(  H  IPTUH  .->: 
A  .  J  m  1  n  u  m  a  .  i 
T'-  ir  i"'  r  a  !  u  r  e  , 
M-asurement . 


•Thermal     diffusion,     •Heat, 
>  s  ,     s,  ,  n  g  ;  ,.     crystals,     Intensity, 
Thermocouples,     0  s  c i  1  1  o  s  c  o  p  e  s , 
Surfaces  . 


;    ■jeihid     for     measuring     heat     capacity     and     thermal 
I  ,  f  f  a  s  1  y  1  t  y     of     s  o i  i d     materials     from     -'  ^        to 

'      I.''     described.        A     high     intensity     short 
luration     .ight     pulse     is     absorbed     in     the     front 
<jrfare     of     the     specimen     and     the     resulting     tem- 
;"ratLire     rise     of     the     rear     surface     is     measured     by 
J    '"ermorouple,     displayed     on     an     oscilloscope     and 
.n-'     graphed     by     a     Polaroid     land     camera.        From    th« 
slia;e     snd     magnitude     of     the     temfierature     traces 
thus        btained,      ;he     thermal     diffiisivity     and     heat 
cipariTy     of     The     siecimen     are     determined.        Thermal 
pro(erties     of     a.uminum    alloy     No.     ^     ...    and     single 
rrystal     m.iijnesiura    oxide    were    determined    with     thi; 
ifthod      iver     the     temperature     range     from    -'-        to 
'..-       C,  Mulhur/ 
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iJtbi- K IPTUHS:   "Hedges   Pressure   Load  distri- 
bution, Aerodynari.s   Partial  differential 
"Ijaliuns   Series   Mathematical  analysis. 
^  '  e  e  r  a  t  I  ..i  n  .  The  r  >  ,  Supersonics. 
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Rocketdyne,  Canoga  Park,  Calif. 

RESEARCH  IN  HYBRID  COMBUSTION. 

Quarterly  progress  rept.  for  period  ending 

■  Aug  ■  ^ , 
^y    M.  \  .     Peck  and  T.  Houser.   "-  Jan  r-  ^  ,     Z8p . 
incl.  illus.  tables,  ?  refs.   Rept.  no.  R-22c~-S; 
I  C  0  n  t  r  a  c  t  N  o  n  r  -  ;•  l  1  fc  C  C  ) 

UncTassified  report 

DESCRIPTORS:   •Hybrid  rocket  propellants, 
•Solid  rocket  propellants,  •Rocket  oxidizers, 
•Reaction  kinetics.  Differential  equations. 
Thermocouples,  Thermal  conductivity.  Thermo- 
chemistry. Theory.  Test  equipment.  Flames, 
Thermal  diffusion.  Turbulent  flow.  Boundary 
layer.  Combustion,  Hybrid  rockets,  Gaseous 
rocket  propellants. 

The  radius  vs  time  data  taken  at  two  oxygen  flow- 
rates  were  fitted  by  the  empirical  equation  r  = 
A  -►  Bt  c  .   The  instantaneous  burning  rate,  r,  is 
obtained  by  differentiation  of  this  equation. 
The  thermocouple  measurements  were  described  by 
the  psuedo-s teady-state  heat  conduction  equation 
T    T  sub  S  exp  ^'-bx  k".   A  theoretical  develop- 
ment from  the  von  Karman  fundamental  equations 
for  aerothermochemistry  did  not  improve  the 
theoretical  model  previously  developed.    Author' 
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Stanford  lie  search  Inst.,  Menlo  Park,  Calif. 

SOLID  PHOPELLANT  MLICHAMCAL  PliOPEHTlES 

INVESTIGATIONS. 

Quarterly  progress  rept.  no.  .: ,  "  Sep-.i:  Nov  t2 

by  Norman  Fishman  and  James  A.  liinde.   ^3  Dec 

-  •  p .  incl.  illus.  tables    Ii e p  t  .  no.  o) 

.Contract  AF  .„  ,  t. '  "  ;  8388, 

Unclassified  report 

DtSCHIPTOHS:   'Solid  rocket  propellants. 
•Binders,  •Polymers,  L'rethanes,  Butadienes, 
Copo 1 yraer i zat i on ,  Carboxylic  acids,  Dilatome- 
ters,  Quality  control,  Failure  iMechanics), 
Stresses,  Test  methods,  Temperature,  Loading, 
Volume,  Mechanical  properties. 


Ca rboxy-terminated  po 1 y bu t ad i ene  and  po  1  yu ret h an e 
compositions  for  use  in  this  program  were  pre- 
pared; sufficient  c)uantities  of  bagged  and  un- 
bagged  end-bonded  specimens  are  in  desiccated 
storage.   Instron  (luality- control  test  data  for 
all  batches  of  the  polyurethane  composition  are 
tabulated;  although  these  data  do  not  provide 
good  evidence  for  batch-to-batch  reproducibility, 
volumetric  swelling  ratios  show  little  difference 
among  batches  of  each  composition.   The  dilatom- 
eter  was  completed  and  is  undergoing  final  eval- 
uation and  calibration.   Preliminary  measure- 
ments of  volume  change  during  extension  at  con- 
stant strain  rate  demonstrate  adequate  sensitiv- 
ity and  effective  operation.   Tests  of  desiccated 
end-bonded  specimens  at  several  constant  strain 
rates  and  temperatures  using  the  Instron  were 
completed;  ultimate  property  data  on  carboxy- 
terrainated  po 1 ybu t ad i ene  composition  AFBA-I  are 
not  particularly  consistent  and  do  not  yield  a 
well-defined  failure  envelope,  except  in  the  case 
of  batch  NF2'238.   Some  preliminary  data  are  pre- 
sented on  constant  load  and  constant  loading  rate 
tests.    .Author 
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Wright- Patterson  Air  Force  Base,  (Vhio. 
FUNDAMENTALS  OF  DESIGN  FOR  SOLI D-PROPELL ANT 
ROCKET  MISSILES  (Osnovy  Proy ek t 1 r ov an i y a 
Porokhovykh  Raketnykh  Snaryadov), 
by  V.  D.  Kurov  and  Yu.  M.  Dolzhanskiy.   1962, 
:-'^l,p.     incl.  illus.  tables,  3fc  refs.    Trans,  no. 
FTD-TT-62-1  1^.2  from  Go  s  uda  r  s  t  venn  oy  e  Nauchno- 
Tekhnicheskoye  Izdatel'stvo  Oborongiz,  Moskva, 
pp.  1-29^.  1=^61; 

Unclassified  report 

DESCRIPTORS:   "Guided  missiles.  •Rocket  motors, 
•Guided  missile  v;arheads,  •Artillery  rockets, 
•Textbooks,  Materials,  docket  heads.  Rocket 
noses.  High  explosive  ammunition,  Configura- 
tion. Fragmentation  ammunition,  Shaped  charges 
Armor  piercing  anmunition.  Interior  ballistics 
Exterior  ballistics.  Equations,  Guided  missile 
trajectories.  Stabilization  systems,  Scatter- 
ing, Tests,  Rocket  motor  nozzles.  Propellent 
grains.  Aerodynamics,  Flight  testing.  Thrust. 
Mathematical  analysis,  Solid  rocket  propel- 
lants,  USSR.   Design,  Pocket  trajectories. 
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Applied  Physics  Lab.,  Johns  Hopkins  L..  Silver 
Spring,  Md . 

BIOSATELLITE  RECOVERY  FROM  CIRCULAR  ORBITS, 
by  C.  J.  Swet.   Oct  b2,  3Pp.  incl.  illus. 
tables   vliept.  no.  CM-1C2t, 
Contract  NOw  o2-CbC4-C; 

Lnclassified  report 

DESCRIPTORS:   •Orbital  flight  paths,  'Satel- 
lite vehicles,  'Satellite  vehicle  trajectories, 
Atmosphere  entry.  Tables,  Biology,  Recovery, 
Exterior  ballistics.  Deflection. 

This  report  is  a  priner  for  the  n on-ba 1 1 i s t i c i an 
who  IS  concerned  with  the  design  or  selection  of 
biospace  experiments,  to  provide  him  with  some 
feeling  for  the  ballistics  of  biosatellite  re- 
covery.  It  presents  in  non-specialized  terns 
some  results  of  a  recent  parametric  study  of  a 
wide  variety  of  likely  descent  trajectories  from 
near-earth  orbits.   Although  these  results  were 
computed  by  approximate  methods,  they  are  be- 
lieved to  be  sufficiently  accurate  for  aost  plan- 
ning purposes.   No  atteapt  is  made  to  describe 
the  coaputat i onal  Methods  or  the  underlying 
physics.   (.Author) 
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FEATURES  OF  Bl'lLOING  ROADS  IN  PERMA -FROZEN  f.ROl'ND 

REGIONS. 

by    N.    Piizakov.       'i    Oee    ^i,    9p.     (Trans,     no.    FTD- 

TT-'2-i;2^  fron  Russian  periodical,  Avtonobil* 

nyye  Dorogi,  No.  ",  pp.  ;"-2!».  •^•~2^ 

Cnelassified  report 

DESCRIPTORS:   'Roads,  Soils,  Freezing.  Drain- 
age, Construction,  USSR,  Arctic  regions, 
Periia  frost  . 
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Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
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MEMBRANE  INVESTIGATION;  ENGINEERING  TESTS, 
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by  S.  G.  Tucker.   Oct  t>2,    nOp.  Incl.  illus. 
tables   '.Technical  rept.  no.  ''-4'^;:;  Rept.  no.  2) 

Unclassified  report 
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Contract     DA     22-079- e n g- 1 ^ ' 

I   n classified     report 
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UKSlHlPTORs:   •Klastomers,  *Synthetic  rubber, 
•Prosthetics,  "Rubber  gloves,  Rubber,  Polymers, 
lrethanes,  1 i 1 m s ,  Manufacturing  methods,  Me- 
chanical properties.  Casting,  Processing, 
Aging,  Colors,  Light,  Radiation  effects. 

I  r ethane  rubber  Adiprene  L-*    was  evaluated, 
uving  a  polyol  cure  system,  as  a  possible  cos- 
mitic  glove  material.   It  was  found  to  have  ex- 
cel, ent  flexibility  and  elastic  properties  but 
poor  stain  resistance,  and  processing  difficul- 
ties further  impair  its  usefulness  as  a  substi- 
tute for  vinyl  plastisols  in  glove  manufacture. 
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DESCRIPTORS:   'Pressure  vessels.  •Laminates, 
Plastics.  Mechanical  properties,  Physical 
properties.  Heat,  Temperature,  Resins, 
Reinforcing  materials,  Thermal  stresses, 
Inderwater,  Thickness. 

A  discussion  of  the  program  and  a  summary  of  the 
work  conducted  is  presented.   The  basic  program 
is  to  study  the  effects  of  thickness  on  the 
tr. echanical  and  physical  properties  of  fiber- 
rein forced  plastic  laminates  lor  deep  submersible 
external  pressure  vessels.   An  analysis  of 
lalrication  methods  and  problems  related  to 
thick-walled  cylinders  is  given.   Methods  of 
testing  and  test  results  of  cylinders  and  rings 
are  presented.    Author 
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DES(H  M'TiiK  s  :        'Speech,     Verb.il     behavior. 
Diversity    rerepiion,     Auditory    perception, 
*.-i.-m(tiral     prediction.     Tests,     Audiometry. 

This     s'udv      i''erapted     to     predi't     speech     discriml- 
nutlo-     sores     tiy     using     other     audionietric     test 
information.        For     two     samples     tested    with    Hush 
'*'jg>-.-s     m,)'.' rials     »nd     one     sample     tested     with     W-i. 
■"^'-  rials,      \' '.''     siore     In     t  h  >■     no  n'  est      ear     and     dif- 
'.r...     ,.    t),,t„ppn     sKT's     in     the     test     and     nontpst 
'^r?    were    the     two     best     predictors    of    PB    scores. 
'le    es'imiling     equation       Rush     flughes       developed 
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on  these  samples  was  applied  to  groups  with 
normal  hearing   very  poor  prediction   and  mixed 
losses   moderately  good  prediction  .   Application 
of  the  equations  to  cross-valldstion  samples 
indicated  high  validity  coefficients  for  the 
W-i.  equation,  but  only  moderate  validity  co- 
efficients for  the  RH  equation.   Results  suggest 
'hat  the  predictive  contribution  of  I'B  score  in 
•he  nontest  ear  includes  the  effect  of  non- 
measured  variables  such  as  subject's  verbal 
•p'liurie,  motivation,  difference  between 
spe-.  ker's  and  listener's  dialects,  etc.    Author 
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DESCR  Il'TiiRS:   'Pharmacology,  Mice,  Stimulation, 
Exercise,  Effectiveness,  Swimming,  Survival, 
Quaternary  amines. 

White,  male,  albino  mice  were  used  to  test  the 
effect  of  h examet ho n i um  bromide  on  physical 
performance.   The  forced  swimming  test  was  the 
measure  of  physical  performance.   Doses  less 
than  about  ..i  mg'kg  resulted  in  improved  physical 
performance  as  indicated  by  swimming  times  which 
were  as  high  as  almost  "^C"  percent  of  control. 
Doses  above  .,2.    mg-'kg  resulted  In  decreased 
swimming  times.   The  possible  mechanism  of  the 
effect  is  discussed.    Authorj 
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(is.  Sptce  aedlclne,  Inaunology,  Industry, 
Hii«Td|,  Air.  ContaBlnatlon,  ISSR,  Genetics, 
Relgk(leitn«tf. 


AD-. 95  78  1      Di V.   ''  .  ^.  1 
TISTA/VGW)  OTS  price  $1.10 

Forfiijn  Tech.  Div     A.r  r)r>>-  sy-tt-ras  Coniraand, 
•  r  j  1  '  -  f  a  I  t  e  r  s  o  n  Air  F  i  r  <-  >■  M  d  ^  •■  ,  Ohio. 
KAN  ANj  the  CObMUs . 

by  V.  V.  Parin.  V   'ii    .  -.P-   Trans   no. 
FTD-TT-' ^-1 b05  from  bovetMisva  Lit. a,  , 
*.'     ■  1  ) 

U  n  r  i  a  s  ~  1  f  .  •■  !  r  .'  p .  i  r  t 

DESCRIPTORS:   "Space  flight,  K a  -  t-  !  .   ti.logy. 
Translations,  USSR. 

Flights     of    Soviet      ^atellitfs     ,11!     r,r».'Ts     hav>> 
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AD-295    7S9  Div.       1f 

(TISTB/IIS;    OTS    pr  i...    J-    60 

Foreign     Tech.      Div  Vir     h.irr.-     svs;.-mv     (i.nmand. 

Wrfij'-T-P^tterson     Air     r      rre     H^se.        -1-. 

s'  .i-    s  \:  :    s  Ai    s(  ;  t  ■, :  1  h  :  (     \  ly  i    A(  n  :  k;  lmln  i.s   uf 
Mtu  u  iNAi.   t.  .- 1  :  K    '.  :<  ^ 

by     Ye.      B.      Pob s»  1  k      ond     ;         \         Par  in  *       Ian     r    *. 

■  -  ;.  T  r   I  n  s        no.      I-  :  1 J  -  :  7  -'.-'•'  .      f  r    >  m     V  »•  ^  i  n  1  k 

A»ad—  11     «fd  i  Is  in  s  K  1  »  -     '.  .1  u  »     sss';        N.i        ■.      pp        -^ -' - 

93,     1961, 

I  n  r  ;  a  s  s  1  f  1  •  d      r  >■  p  c>  r  t 

DESCRIPTfiltS:         'M-dKa:     ••  -  ,.  1  p  ti.- r  l  ,     1   ^  b  .  r  n  ••  l  1  r  s  . 
Med  ic  1  n  r        i'  r     s  !  "  »■  t  1  c  \        >:  ad  1  .  b  1  "  I  ■>  y  v  ,      \     r  a  v  s  , 
USSR .     t.ectr.nics 


XO-?-^''     "  ■'-■  D:  V. 

r :  s  ri'.   no     i  rs   pr  m 
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fiir.-ijn  r-Mi.  Uiv.,  Air  Force  Systems  lommand. 

•rijMt-Patterson  Air  Force  Hase,  Ohio. 

THE  (ObWuNAlT  Is  Fhr.ilNG  FINE.   SAID  A  SOVIET 

SL : ENTl sT . 

By  \  .      \  .      Parin.    ''  Jan  '•,  ..p.     Trans,  no. 

FTD-TT-'.-''     frm  liussian  Newspaper, 

Literaturnaya  Gaieta.   'p.,   "'  Aug  "''I; 

Inclissified  report 

DtSlKIPTOHS:    'Space  flight.  Space  medicine. 
Physiology,  Deceleration,  Weightlessness,  Han, 
Stress   Physiology  ,  LSSR. 


MEDICAL  SCIENCES  -  Division  16 


AD-.-  ■■     ■^     •  Div.        16 

TISTB, DGH       OTS     price    $'.10 


Foreign    Tech.     Div.,     Air     Force    Systems    Command, 

Kright-Patterson     Air     Force    Base,     Ohio. 

I  USBOS.     MKDICINK ,     MAN , 

by  V.  V   Par  in.    '"Jan    •,   p.   > Trans,  no. 

FTU-TT-'.-'-   ■  from  k oraos omo 1  ■  sk ay  a  Pravda,  "p. 

10  March  1 9b1 ) 

Lnclassified  report 

DtS(KIPTOKS:       "Space    probes.     "LSSR,     Dogs, 
P.siti.ning     reactions,     h f f ec t i V e n e $ s ,     Space 
medicine. 


Four  '] 
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a  t  e  1 
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ions  were  directed  to  prof,  active 
the  Academy  of  Medical  Sciences  LSSH, 
n  as  follows:        What  is  the  char- 
trait  of  cosbic  investigations,  car- 


n  our  country".    •    Has  the  analysis  of 
ned  dur'ing  the  flight  of  the  second 
lite  bean  completed:   Tell  us,  what 
have  these  investigations  given  to 

What  IS  the  effect  of  cosmic 
ditions  on  the  higher  nervous  activity', 
e  dugs  employed  preferably  in  the  role 
lental  animals  in  cosmic  investigations'. 


\[,-:  -■•    -"  ^  Pi  V. 

T  I  sTH    ML        iTs     pr  ir  e    $1.10 


f-jreign     Terh.     iJiv..      Air     Forre     Systems    Command, 

iNrigh'-Psttterso"     Air     Force     Base,     Ohio.    , 

:  r     HAS     H  h  h  N      A  C  C  '  I  M  f 1    I  s  H  F  1 1 , 

bv     ;.      'i        I'^rio.        '-     .Inn     ■    •,      -p.        Trans,      no. 

•-^"     from     smeiia.     No.      "  ,      pp.      ~'  - -^ ,      "^61) 
t   nrlassified     report 


f TD-TT-' 


[iFslHIP:    rHs:         •  \  s  !  ro  1  0  u  t  1  r  s  ,      Spare     flight 
Man,      Logs,     M  i  ."  e  ,      H  r.  r  t  e  r  i  n  ,     ISSK. 


\ii-:  ■■■---■  Div.   *■  ,  12,  30 

:  I  STA  ^1.*   OTS  price  3  '  .  60 


■c, reign  Terh   Uiv..  Air  Forre  Systems  Command, 

«  r  1  g  h  t  -  P  a  t  I  e  r  s  0  n  Air  Force  H  a  •-  e  .  Ohio. 

KAN  IN  COSMOS, 

t.  V  V   V.  I'arin     '"  Jan  ■,     p.    Trans,  no. 

FTU-TT-'.  .--■•.- •-  from  Smena.  No,   '  .  pp.  -•-•   , 

1961) 

I'nlassified  report 

Ut.SCK  li'TOKS  :   "Spare  flight,  'Space  medicine. 
Spare  environmental  renditions.  Weightlessness, 
'.ravily.  Van  Allen  radiation  belt.  Cosmic  rays, 
Radiation  hazards.  Hypothermia,  Sleep,  LSSH 


ALl-;95    807 
T  ISTH,  DGH; 


D  1  V  .        16 
iiTS     price     %">  .  bO 


\    '  r 

*  T    I 

•<  AD 

b  ^ 


0'    V 

G..S 

Ob  1 

At 


r  1  g  n  Terh.  [)  i  \  .  .  Air  I-  o  r  r  e  Systems  Command  . 
g  h  t -Pa  I  t  e  r  son  Air  Force  Base,  iihio. 
loBlulnGV   SLLtCTLD  (  HAPTt.KS',  , 
Uavid  Lmn  a  n  11  1  1  ov  1  c  h  (ir  o  zd  e  n  s  k  i  y  .  ■:     Jan  ''3. 
p.   incl.   illus.   tables   Trans,   no.  FTD-TT-*^ 

from  i:ad  1  ob  1  o  1  oy  1  ya  ,  B  i  o  1  o  y  i  c  he  s  k  o  y  e 
s  t  V  1  y  e  I  o  n  1  7.  1  r  u  y  u  s  h  c  h  1  k  h  1  z  1  u  c  h  e  n  i  y  . 
udarstvennoye  Izdatel'stvo  Literatury  v 
asti  Atomnoy  Nauki  i  Tekhniki.  Moskva 
omizdat'  pp.  2C-lit,  '  -'':  ^  . 

Lnclassified  report 


DESCfllPTORS:   •Hadiobiology,  •Radiochemistry, 
•Radiation  effects,  •Radiation  injuries, 
nxygen.  Plants,  Animals.  Therapy,  Radiological 
dosage.  Metabolism.  Radioactivity,  Man. 
Embryos,  Cancer,  Leukemia.  LSS  I!  .  Water,  Cells 
Biology,,  Preventive  medicine. 


AD--^5  81 5 
TISTB/ DGH; 


Di  V  .   1  1^ 
OTS  price  I' . ^0 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright-Patterson  Air  Force  Base,  Ohio. 
CLINICAL  COURSE  AND  CERTAIN  PROBLEMS  OF  DIFFEREN- 
TIAL DIAGNOSIS  OF  Q  FEVER, 

by  L.  D.  Knyazeva  and  Ye.  S.  Yefimova.  1^  Dec  -ri, 
1^p.   *1  refs.   Trans,  no.  FTD-TT-- ..-■ '"1  from 
Sovetskaya  Meditsina,  No.  .c,  pp.  '"r-81,  1962, 

Unclassified  report 

DESCRIPTORS:   "Q  fever.  Antigens,  Rickettsia, 
Dosage,  Medical  examination,  Identification, 
USSR ,  Diagnosis. 


AD-2Q5  "23      Div.   -16 
'TISTB/MD;  OTS  price  $1.60 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright-Patterson  Air  Force  Base.  Ohio. 
REACTIONS  OF  AN  oKliANISH  oCCl'RRING  DLRING  MASSIVE 
GAMMA-IRRADIATION  , 

by  A.  F.  Bibikova.  V.  Ye.  Busy  gin  and  others. 
'Dec  62.  l.,p.   incl.   illus.  "1  refs.   Trans,  no. 
FTD-TT-'-r-'' t8^^  fror.i  Pa  t  o  1  og  i  c  he  s  kay  a  Fiziologiya  i 
Eksperi  mental  'nay  a  Terapiya,  t:...  pp.  ''"-6  2 

Lnclassified  report 

DESCRIPTORS:   •R.Tdiation  effects.  'Gamma  rays, 
Rabbits,  Brain.  Blood  circulation.  Body  tem- 
perature. Nerves.  Nervous  system,  Electro- 
cardiography, Respiratory  system.  Blood  forming 
organs,  Biochemi.stry,  Electroencephalography, 
Bloi'd  pressure.  Electrical  properties.  Path- 
ology, Histology,  Hematology.  Blood  platelets. 
Erythrocytes,  Physiology. 


AD-2af     °2' 
TISTB/ MS, 


Div.   " 6  .  8 
OTS  price  S" , 1 C 


=  p 
No 


Foreign  Tech.  Div..  Air  Force  Systems  Command, 
Wright-Patterson  Air  Force  Base,  Ohio. 
COSMIC  BIoTELEMETKY , 

by  N.  Agadzhanyan  and  I,  Akulinichev.  1?  Jan  63, 
incl.  illus.  table   Trans,  no.  FTD-TT-t:2- 
0  from  Russian  Periodical,  Tekhnika  Molodezhi 
Q.  pp.  25-26.  T^tr, 

Lnclassified  report 

DESCRIPTORS:   "Space  medicine.  •Medical 
equipment.  Cybernetics.  ISSR.  Telemetering, 
Remote  control  systems. 


AD-Z'^'  86i      Div.   16,  20 
TISTP/JW;,  OTS  price  $12.00 

LSAF  Radiation  Lab.,  L.  of  Chicago.  111. 

No  title,. 
Quarterly  progress  rept.  no.  i,t. 
15  Jan  t3,  158p.  incl.  illus.  tables,  refs. 
(Contract  AF  ^1  ;6C9;  1t'33 

Unclassified  report 

Original  contains  color  plates;   all  A  ST  I A  re- 
productions will  be  in  black  and  white.   Original 
aBy  be  seen  in  ASTIA  Hq. 

DESCRIPTORS:   ♦Radiation  effects,  •Radiation 
injuries.  Toxicity,  Digestive  system.  Life 
expectancy.  Biochemistry,  Radiation  tolerance, 
Gamma  rays.  Neutrons,  Mammals,  Laboratory 
animals. 


Contents: 

The  influence  of 


irradiation  on  the  reductase 
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activity  of  the  livers  of  rats 
Influence  of  X- i r r adi a t i o n  and  a  nitrogen  mustard 
on  the  development  of  a  t h i opho ipha t e-oxi d i z i ng 
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by    T.     J.     Btijhey.       J«n    63,     1 '~  p 
(Tecbriictl    rept.     no.    6221) 
(ProJ,    6X59-01-001-0i) 

Un      !-is5if'ifd     r"por! 


Ri»di)pro'>""'lV" 
pro'r-it'-d    «i 
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DESCHIPTOh  >: 

<<  >  •  I  o  n  ,     ('  o  •  '  r 


■  r  ■  t  r  1      1   (  1      I  i  mt'  s  ,      •  f(,nd5  . 
'f'loT,      ''rosth.-'i,?,      ;»slj'!. 


5  1  r  1  ,,  ., 


g     r  -  1  -  •  1  o  n  s  . 


d     T  ;  r  e 


—  "       d  •■  S    .     ;        .         .1  ••  V   ••    ;    0  TB  <•       •         ,  "  d       -  V    1    :    J  H  t    1     >     •       ,1   f       ;, 

voluntary  opening  ►•  .  -  d  -r  -  -  i  ■^  1  ,  >fl  w-^  ^  sing], 
position  stop  for  up,  -r  -jx  ;  r  .-ni  1 -.  y  .lapu-.^-Ps 


17.    METALLURGY 


AD-29^   953 
^TISTM    SJIi" 


Di  V. 

OTS    pri. 
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Northrop    Corp.,         1  ^  •.  ■  .  r    •  ,     Calif. 
DEVELOPMENT    OF     :  Mi         .  1  I;    METHOUS.     PHOCESSES, 
TECHNlylES    FOU    PHUUICING    STEEL    EXTULSIONS. 
Interim    engineering    rept.     no,     !<.,     1    Oct- 
31    Dec    tZ, 

by    L.     M.     Chrislenien.       ;  '     Uec    o2,     31p.     mcl, 
illus.     ^Kept.    no.    HOU-63-9) 

^Contract    AF   33 ( 6OO) 3c71 3) 

L'nc  1  as  s  i  f  i  e  d  r '  p  >  r  l 


AND 


DESCRIPTOliS:  •Steel,  •Processincj 
Mechanical  properties.  Tool  steel 
alloys.  Induction  healing,  Austeni; 
site,  Ferrites,  Thickness,  Heat  tr> 
Deformation,  Dies.  Drawing  ^Machir. 
ing).  Extrusion. 


ViO 


r  a  m  e  s  . 


,  t  •-.-rr 


The  loss  of  load  carrying  capabi 1 i t y  i n  the  point 
gnd  shoulder  area  of  drawn  sections  is  critical 
«hen  working  with  thicknesses  u  :'       rd  less. 
Sections  of  .t  thickness  and  larj. 


extremities.   Edges  should  be 

the  series  of  reductions. 

deficiencies  of  point  reli- 

^  1  '; .:     t  ';  f     nt   \  ■:  '.  ■ 


bv 


step    in 

pect    for    eliminating 
ibi llty    to    PH-    -"MO    is 
lurgical    structure    of    the 
from    austenite    to    marten 
the    strength    level     in    th. 
section    without    affectiny 
iilics    of    the    shape    tn    1.. 
of    the    target    configurit; 
satisfactorily    stretin 
sorting    to    appl ical inn 
stretching    operation, 
occurred    on    both    H-1 ' 
lubrication    f^ilur'>    » 
with    met  a  1    (  1  .  •■  >.  >• 
forces.        ; Author; 


The    best    pros- 


I 

,1 11 

. '   1 

r  ' 


,■  o  1  n  :      .1  ■:  d     ^  I;  u  u  1  d  I   r     .1  1  •   ,1 
t ,  .        r '  1  -    « 1 1 1     increase 
,i  r  ■  n       ;     -  riri  1  1  er    cross 
,;.■:.    r  r-. d  t  1  '   r.     1"  I;  .i  r  a  c  ',  .   r- 
,.      ;  r,i  «•   .         '-:••■:      rx  t  r  u  -  1  en 
;  i.  •■     r  a  I.     ;  ■      .1  ■'  •■  ;  u  a  t  •■  .  ■      a  n  d 
t  r  a  1  g  :i  t  '■  1;  '■  d    rt  1  I  ':  '■  ..  t     r  ■  - 
1     •.■,,•,     during    the 
'f\rui.     tvpt-     (Iff  eels    which 
I'll      -    Ml     an-    caused    liy 
I.     d  r  '•    1/  :"  t  f  1:    a  s  ^  I  I  i  a  t  c  d 
u  .  t  a  r.  t      dr.f\  >■  ■!     d  r  a  n 
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Climax     Mo  I  y  tjd.Mi  am     Co.      of     Ui.hlja-!,      Llt'lr..l. 

THE    UEVELoi'Mi/.T     AM)     EVAi'ArU''.     U(      I ,  '.  GsT  h'.  -  ;  A  ^  fc 

ALLOCS. 

Quarter  1  y    r  •  p  t  .     r;>.  .        ,  ^rp-  '       i)er     .     , 

by    Cordon     I'.     M.   A  r  d  1  ••  ,     !:..i.iTt     V-     '   arr     and 

M.      s..~,   .;  ^  ^  ^  ..  n  .  Dec     o2,       -p  .      1  n^    1  .      1  1  ,  u  s  . 

I  d  t  .  •■  >  . 

(Cortri't     M  »     o2-0A19-c) 

Inrldssifi'-d     report 

Ltbi(  li  i  I'TUUS  :         •Ti,ny>len     alloys,     ■■.lobliiia 
alloys,     lU  f  n 1 u  ra    alloys,     Zirconium    a  1  1  o  >  s , 
Mo  1  yhd.-n  ura    alloys,     ('artmn     alloys,     lloror, 
s.lo•.^,     Ufchanlcal     properties.     Hardness, 
ir.stallizalion,     lasting.     Hnjh     leraperature 
T'-^'-arih,     tli'ctric     arcs.     Vacuum    furnaces,     liods, 
h  X  !  r  u  s  I  o  n  .  . 

Sev^n    .,-in     d,  la.     vacuum- arc-cast     tungsten-base 
•lloy     ingots    were     successfully    extruded    follow- 
ing   tanning     in    molybdenum    and    were    swaged    to 
■     .-in    dia.     bar    stock.        liecovery    data    are    re- 
ported,      liec  r  ys  t  a  1  1  1  zat  Ion    temperature    deter- 
■inations    were    conducted    on    the    extruded    billets, 
IS    well     as     on     the     swaged    bar     stock.        (.Author) 
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METALLURGY  -  Division  17 

AD-"'"',;    ')'',"  Div.        17 

TISTM    E.lll,     UTS    price    0  l  .  10 

A 1  r  0  J  f  t  -  G  e  n  o  r  a  I     i '  o  r  p  .  .     A  /  u  .s  a  ,     Calif 

IN^  tSTICATIU'.    OK    STiiKS.s-i  OliilO;-    i)".    ('!:ACKr.(;    l;F 

t'liCH-STliE'.CTII     ALLOYS. 

Informal     progress     r.-pt        ii".  ,      1-Jll    Nov    o2. 

_    Jan     •    ■.        p.     taHt's        L.pt.     no.     L0A1^-01-20) 

vCon  t  rac  t     DA     .  ,-.,  ■■  -OUll-  •     ■    ' 

!  n  c  1  a  s  s  1  :  1  •■  d     r  •- p  n  r  t 


Dhb(H  I  I'TOHS  :        '  i(  o  c  k  .•  t      motor     cas- 
*  T  i  t  a  n  1  liri    alloys.     A  1  u  m  i  n  u  r     a  \  \  "  • 


<•  s  t  f  .'  1  , 
I '  '.•  .^  ,  '.  a  n  H  i1  i  li  m 
alloys,  S  1  c;  i-  e  1  a  1  1  o  .v  s  ,  S  t  r  ••  s  s  ,-  s  ,  (  o  a  l  i  n  y  s  , 
Failure  Mechanics  .  Fracturi'  M.-i  li  a  n  i  <  s  . 
Corrosion.  M  •■  c  h  a  ri  i  c  a  1  p  r  o  p  >'  r  t  i  e  s  ,  (1  h  «'  m  i  c  a  1 
p  r  0  p  e  r  t  1  '  ■  -■  ,     Alloys. 

<if'n  t -lit- am    and,    c  t-n  t  e  r-n  o  t  c  li -•  d     specirt'iis     ol     '/vl-..» 
titanium    ar.-    under    lost.        Hoili     t  h -•     annoaind    and 
•re     que  n  c  IM- d-a  n  d-ai)  od    conditi'ins     a  r  •'    lu-ii.j    rvai- 
^dt.'d.        No     crackini)     has     be. mi     tihsorvid     to     dato. 
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An  investigation  was  conducted  to  explore  new 
methods  of  treating  magnesium- steel  couples  after 
the  two  metals  had  been  assembled  and  placed  in 
electrical  contact  with  each  other.   A  phosphate 
tnodizing  treatment,  prepared  with  this  objective 
in  mind,  proved  to  be  ineffective  when  applied  to 
such  couples.   The  treatment  seemed  to  offer  con- 
siderable corrosion  resistance  to  magnesium  alone 
when  the  operating  conditions  of  the  treatment 
were  controlled  within  close  limits.    Author; 
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graphy  of  70  references  which  deal  with 
aspects  of  air  power  in  guerrilla  and 
uerrilla  operations  is  presented.   The 
monly  known  roles  of  air  power  in  such 
ns  are  troop  and  eijuipment  movement  by 
er  and  fixed  wing  aircraft,  close  air 

psychological  warfare,  and  deployment 
e  fores.   Other  activities  covered  in 
liography  are  observation,  reconnais- 
urvey,  intelligence;  command,  liaison, 
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larq.-  initial  signal  but  saturates  ,;  u  l  c  k  1  y  . 
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activity that  might  be  released  during  ine 
meltdown  of  a  PLUTO-type  reactor.   Four  fission- 
product  releases  from  the  melting  of  segments 
of  freshly  irradiated  UOZ  -  BeO  ceramic  unclad 
fuel  elements  were  made  at  the  National  Rerfctor 
Testing  Station  in  Idaho  during  the  summer  of 
iQfc^    The  fuel  samples  were  melted  in  high- 
temperature  induction  furnaces;  three  releases 
were  made  into  collectors  designed  to  trap  1.J% 
of  the  released  fission  products  ,with  the  ex- 
ception of  the  noble  gases)  and  one  release  was 
made  to  the  atmosphere.   Experimental  results 
such  as  release  percent,  particle-size  distribu- 
tion, air  and  ground  concentration,  deposition 
velocity,  and  solubility  are  given.   The  quality 
and  value  of  these  data  are  di mi n i sh ed  becaus e 
of  unanticipated  difficulties  in  dissolving  the 
nost-raelt  irradiated  fuel  pins  and  mishaps 
connected  with  two  of  the  closed  '^^  ^  «f  ^  ^^^P"^" 
ments.   However,  since  only  sparse  ^ata  relat  ng 
10  release  of  fission  products  from  PLITO  fue 
elements  are  available,  the  experimental  results 
are  presented  to  provide  rough  i ndi c a t i on s  o f 
fission  product  release  behavior  under  condi- 
tions simulating  after-heat  melting  of  the  PLLTO 
core.    , Author) 
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t  able,  e  refs.    BRL  rept.  no.  ^17^ 
DA  Pro J .  ^12-13-0  31 

Inc  1  assl  f led  report 

DESCRIPTORS:   'Neutrons,  -Shielding   Neutron 
bombardment.  Dosage.  Transmission,  Materials, 
Thickness,  Water,  Polymers.  Ethylenes,  Boron. 
Iron,  Concrete,  Soils.  Laminates. 

Curves  of  neutron  dose  transmission  versus 
thickness  are  presented  for  laterally  infinite 
slsbs  of  several  common  materials  for  neutrons 
incident  at  several  fixed  energies  and  angles. 
The  materials  arel   water,  polyethylene 
borated  .  iron,  concrete,  Nevada  Test  Site  soil 
«rea  ",     dry  and  ICC  percent  saturated  .  lami- 
nated slabs'containing  one  inch  of  iron  on  the 
outside,  a  variable  thickness  of  iron  on  the 
inside,  and  3.  t.  -^ .  or  12  inches  of  polyethyl- 
ene sandwiched  between  the  layers  of  iron. ^  The 
neutron  source  energies  are  "  .  S  1.  ^.     " ',  ^  ' '  "  h 
the  incident  angles   are  C.  3-.  U.,     and 
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.:  .  .1  Ti  r  t  »■  r  d  t  '. .".  r  lip  d  ;i .!     ;'  f  f  I  in     1  <■  n  g  I  fi  .  o  h  i  r  h 
plugs  into  a  receptacle  on  the  top  of  the  c  f  s  >■  , 
and  is  designed  so  that  It  can  be  sterili/id  .tm 
therefore  can  be  inserted  directly  into  :in  nprr. 
wound.   Absolute  sensitivity  over  '*^nt   •firt 
can  be  Increased  if  discrimination  ^  'wn  h -• 
ionizing  particles  and  photon  radiation  Is 
eliminated.    t.AuthurJ 
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DESCIUPTOHS:   "Research  reactors,  "USSR, 
Enriched  fuel  reactors.  Light  water  reactor. 
Reactor  control.  Reactor  coolants,  Reactor 
Moderators,  Reactor  safety  systems.  Construc- 
tion, Pumps,  Photographs,  Drafting. 

A  description  is  given  of  the  two  Soviet  water- 
moderated  water-cooled  reactors   VVR-S,,  one 
of  which  is  located  in  Moscow  and  the  other  in 
Tashkent,  Lzbekskaya  SSR.   The  VVR-S  reactors, 
intended  for  experimental  and  research  purposes, 
were  developed  froia  the  experimental  enriched- 
uraniura  VVI!  reactor.   Background  information, 
general  construction  details,  features  of  the 
control  and  safety  systems,  and  information  on 
the  experimental  facilities  afforded  by  the 
reactor  are  presented.    Author) 
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DESCRIPTORS:  •Explosives,  Propellanls, 
Fragmentation.  Rocket  cases,  Projectile 
cases,  Pentolite,  Tests,  Thickness,  Ve- 
locity, Sensitivity,  Impact  shock.  Storage. 

Test  data  are  given  for  an  experimental  program 
dealing  with  the  sensitivity  of  certain  cased 
explosives  and  propellants  to  impact  by  regular 
fragments.   The  program  is  designed  to  aid  in 
determining  a  more  realistic  quantity-distance 
relationship  for  the  storage  of  ordnance  ex- 
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INVESTIGATION    Of"    PACKAGING    METHODS    AND    SIHMETMoDS 

KITH     VUl.ATIl  E-C(  HROSIUN-INHIBITUU     IHEATEll 

MATERIALS. 

by  G.  P  r  1  b  u  t  i  n ..  .   '  Aug  t2,    45p.  incl.  illus. 
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DESCRIPTORS:    •Storage.  'Ex;.,.;.; 
l•T;^   •Tropical  detf    :i', 
Hamiditj  cabinets.  Esters,  Ho. 
Preservation,  Manganese  compc- 
Corrosion  inhibition,  Corrosion 
Protective  coverings. 


•STa 1 1 
I  s  d  ;  .  n  g  , 

-  .  L  0  a t  1  ngs , 
Phosphates, 
•  s  e  a  .-  c  h  , 


Various  sub methods  «ith  volatile-corrosion-in- 
h i b t to r- t re  a t ed  materials  in  the  packaging  of 
small  arms  components  Mere  investigated.   Pack- 
ages aere  stored  under  two  conditions:   ,1',  in 
an  outdoor  shed  to  simulate  minimum  warehouse 
storage  and   2   in  a  static  humidity  cabinet  to 
simulate  tropic  storage.   Hea t-se a i ab I e  polyester 
film  with  volatile- corrosion-inhibitor  innerwrap 
provided  satisfactory  protection  in  the  humidity 
cabinet  for  one  year.   Results  of  this  investi- 
gation indicate  that  packaging  submethods  other 
than  those  specified  in  M II.- 1-9' "  i,  can  be  satii- 
factorily  used  with  VC I  preservatives.   Test 
procedures  >r;  described  and  results  given. 
(Author 
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Aerojet-General    Corp..     Downey,     Calif. 

AN     IMPACT    AND    PENETRATION    EFFECTS    STUDY. 

Final    rept . , 

by  J.  E.  Ferguson.   Jan  ^3,  154p.  incl.  illus. 
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DEbtKIPTOHS:   -Shaped  charg—.  •  Hype  r  ve  1  oc  i  t  y 
projectiles,  Test  facilities.  Targets,  Arraor 
p. ate   Amor  piercing  aramunitlon.  Thickness, 
Aljainuni.  Copper,  Projectiles,  Velocity, 
sdillography.  Spallation,  Cratering,  Photo- 
■raphs   High  speed  photography.  Tables, 
Accelerators,  Impact  shock.  Penetration. 

The  Shaped  (harge  II  y  pe  r  v  e  1  o  c  1  t  y  Projectile 

;erator  Is  being  used  to  .study  impact  and 
'ration  eff-rt:.  upon  various  thicknesses  of 
'ts  at  velocities  between  .: .. ,      and  .'cj.OOO 
•..,';  per  second.   This  report  presents  and 
..■a.yzes  ^-- d  data  jjoints  gathered  for  impacts 
in  the  29,000-33.00   fps  velocity  range,  with 
■  jJ-C  .  ?  gram  aluminum  projectiles  again.st 
;■  37  5- inch,    .  -   -inch,  ".   -inch  and  ...(-inch 
Jhick  .  .  ..-T.,  alurainum  target  plates;  ■-  data 
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DESrK:''T  KS;   'Rockei  he^ds,  •Artillery 
rockets.  'W^rhe^ids,  Gravity,  Load  distribu- 
tion ,  S  t  i  b  1  1  1  ^  v  .  I 

u",  iv-rsul   type  device  to  locste  the 
g  r  1  V  1  t  V  of  v  ni  r  i  0  u  s  warheads  Is  d  e  - 
siraple'basic  principles  ure  utilized 
.!  •!  f  i  gur  s  t  i  0  ■!  to  produce  a  highly  pre- 
i-strume-t  which  mny  be  adapted  to  locate 
■  grivltv  of  wir'he^ids  with  n  constant 
,,  f  qbou't    ."  .   inch.    Both  longitudinal 
from  warhead  reference  surface  and  rad- 
.iremen!  from  warhead  axis  are  deter- 
R  si-igle  handling  of  the  warhend,  there- 
,,iT,j  ,h,>  -leed  for  two  separate  devices. 
•■-  ■. -s-rurae-'  was  designed  specifically  for 
»i'--;,d5  1  ■!  the  IitMejohn  and  Honest  John 
S»s--'s   weigh!  range  up  to  '' "  ~  ^  pounds;  cen- 
truid  jp  'o   ■■  inches  from  rear  mounting  sur- 
face .    However,   Its  total  range  of  capability 
-x---ris  from  essentially  zero  to  a  warhead  which 
..x,r.,  -        Inch-pounds  of  moment   warhead 
.e;j--  Mmes  centroldal  distance  from  rear  refer- 
,--,  pla-e  .   Mounting  provisions  are  made  for 
the  following  items  of  current  productions 
Lltt!-:ohn  Warheads  M"..':  and  MP, 
g-,K../^,  n-~^      ^'^i.      and  M"......     AuthorJi 
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SINGLE  AXIS  PILOT  RATINGS  TO  MULTI-AXIS  PILOT 
RATINGS  USING  FIXED  BASE  SIMULATION  DATA. 
Master's  thesis, 

bv  Vernon  Allan  Dander,   Dec  b2,  8i,p.  inci. 
illus.  tables,  11  refs,   (Rept.  no.  GE,'EE,'b2-^) 
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DESCRIPTORS:   •Personnel  management,  •Human 
engineering.  Experimental  data.  Mathematical 
prediction.  Job  analysis.  Pilots. 

Four  possible  techniques  were  evaluated  for  com- 
bining single  axis  pilot  ratings  to  predict  a 
pilot  rating  for  the  axes  in  combination.   Two 
of  the  methods  proved  promlsfng,  giving  good 
results  for  the  experimental  data  taken  during 
the  study.   The  first,  developed  by  I.  L. 
Ashkenas,  Is  based  on  a  non-linear  relationship 
between  the  pilot  rating  and  the  pilot  lead 
time-constant.   The  second,  based  on  the  in- 
cremental change  of  pilot  rating  as  the  vehicle 
handl  ing-  qualities  are  changed,  gives  comparable 
results,  but  is  restricted  as  to  the  data  to 
which  it  can  be  applied.   An  attempt  to  improve 
the  results  of  the  two  methods  by  combining 
certain  features  of  each  proved  to  be  unfruit- 
ful.  The  fourth  method,  based  on  the  summation 
of  the  individual  axes  ratings,  was  shown  to 
be  useless.   ^Author] 
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DESCRIPTORS:   •Guided  missile  personnel, 
•Gunnery,  Antitank  guns,  Guided  missile 
batteries.  Training,  Selection,  Personnel. 

The  selection  of  men  for  SS-1'  11  training 
scheduled  to  begin  in  January  ^  ^-^^  in  the  inter- 
est of  improving  gunner  trainee  proficiency  is 
discussed.   A  preliminary  battery  was  selected 
from  a  large  number  of  experimental  instruments. 
To  select  a  final  battery,  realistic  criterion 
measures  of  gunner  performance  were  developed 
through  consideration  of  varying  difficulty  of 
environmental  conditions  at  time  of  missile 
firing.   Three  tests  were  selected  to  make  up 
the  preliminary  battery  for  selection  of  gunner 
trainees:   Pattern  Analysis  of  the  Army  Classi- 
fication Battery,  Coordinate  Movements,  and 
Locations   double  weighted..   Predictor  and 
gunner  performance  criterion  data  have  been 
obtained  for  a  more  comprehensive  validation 
studv  of  experimental  measures.   Data  are  now 
being  analyzed  to  identify  the  most  effective 
predictors  for  a  final  selection  battery.   A 
preliminary  battery  was  used  to  select  gunner 
trainees  for  eight  '  ''■        classes  in  the  operation 
of  >;S-'   weapons  systems.   Cross-validation  of 
the  battery  selected  as  a  result  of  the  present 
study  is  desirable  in  order  that  a  means  of 
selecting  gunner  trainees  may  be  available  if 
need  arises.    Author, 
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DESCRIPTORS:   •Military  personnel,  Theory, 
Classification. 

New  Classification  Techniques  research  is  cur- 
rently being  conducted  in:   '    improving  differ- 
ential classification  by  improving  the  Army  Clas- 
sification Battery:   .   identification  and  util- 
ization of  potential  career  enlisted  men;   :■ 
screening  and  assignment  of  lower  mental  category 
enlisted  men;  and   ..   physical  proficiency  meas- 
ures to  classify  enlisted  men  for  Military  Oc- 
cupational Specialties  with  given  physical  per- 
formance demands.   Lpdated  new  alternate  forms 
of  Automotive  Information  and  Army  Clerical  Speed 
tests  were  developed,  and,  in  a  standardization 
run,  found  to  be  satisfactory  replacement  forms. 
A  Tool  Knowledge  test  and  two  Trade  Knowledge 
tests,  all  designed  to  afford  better  differential 
prediction  within  the  broad  mechanical  domain, 
have  been  constructed.   Two  information  tests, 
Biochem  Information  and  Chemical  Information, 
were  prepared  for  differentiating  prediction  of 
performance  in  medical  and  chemical  MOS  from 
other  MOS  selected  on  the  General  Technical 
Aptitude  Area.   A  series  of  personality  and  in- 
terest tests  have  also  progressed  to  final  vali- 
dation stage.   In  research  to  predict  reenlist- 
ment.  an  instrument  was  developed  and  validated 
on  intention  to  reenlist  expressed  at  entry  into 
service,  correlating  .-'.  with  intention  at  entry 
and   -^  -  with  reenlistment  intention  after  one 
year.   Two  large  samples  of  AFQT  Category  IV  men 
are  being  analyzed  to  determine  what  screening 
and  classification  measures  are  effective  in  pre- 
dicting Army  job  performance  with  men  of  this 
caliber.    Author 
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A  wide-angle,  wide-aperture  objective,  th 
Russar  "  with  a  focal  length  of  22.'  mm. 
relative  aperture  of  1:3.'.  i"'  <"  ang.-- 
the  field  of  vision  of  108  '. f^.-»-.s,  j'l,. 
the  exterior  coaponent  a  telescopic  s. 
angular  aagnification  of  3.5  consist:- 
negative  aeniscuses  with  spherical  ba: 
a  five-lens  objective  of  the  Gauss  tv, 
as  the  internal  coaponent.   .Author 
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I  nrlRSsifled  report 

DF-^rH  I  FT  'H  S:   'HeRt  transfer.  High  t  era- 

pt-rature  research.  Atmosphere,  Quantum 

iTK'  —  T'lcs,  Fluid  flow.  Gases,  Hypersonics. 

'^o  predlciion  of  heat  transfer  in  the  high 
■ -'ip-r  a  t  ure  hypersonic  flight  regime  continues  to 
'•  s  -hallenging  problem,  particularly  with  the 
increasing  need  to  understand  the  phenomena  from 
«  Biiroscoplc  viewpoint.   In  this  review  paper, 
■ftf    general  hypersonic  heat  transfer  problem, 
for  an  arbitrary  planetary  atmosphere.  Is  intro- 
duced by  classifying  the  various  reqimes  of 


PHYSICS  -  Division  25 

interest.   Recent  developaents  In  each  of  these 
reglaes.  ranging  through  the  free  raolecule,  near 
free  molecule,  low  Reynolds  nuaber  and  high 
Reynolds  number  regimes  are  considered.   Soae 
of  the  latest  techniques  for  predicting  aero- 
dynamic and  radiative  heat  transfer  are  dis- 
cussed, and  uncertainties  are  pointed  out. 
Throughout  the  paper,  special  emphasis  has  been 
placed  on  a  discussion  of  t h eraophy 8 ic a  1 
phenomena,  which  points  out  the  need  for  the 
introduction  c  1  a  s  s  i '!  s  1  ,  statistical  and  quantum 
mfchanlcsl  approaches  to  the  development  of 
realistic  models  for  the  hypersonic  interaction 
problem.   'Author, 
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EXTINCTION  OF  LIGHT  AT  NORMAL  INCIDENCE  BY  DI- 
ELECTRIC CYLINDERS  WITH  REFRACTIVE  INDEX  IN  THE 
RANGE  M  EQUALS  1.^5  TO  H  EQUALS  ' . 3C  SCATTERING 
COEFFICIENTS, 

bv  Louis  F.  Libelo.   31  Aug  o2.  85p.  incl. 
tables   vlfept.  no.  NOLTR  o2-l57) 

Unclassified  report 


Fresented  are  tables  of  the  complex  scattering 
coefficients  for  tlie  problem  of  scattering  of 
normally  incident  linearly  polarized  plane  elec- 
tromagnetic waves  by  dielectric  infinite  circular 
cylinders.   The  numerical  results  were  obtained 
bv  means  of  the  IBU  '^'C.'^:  computer  system.   Con- 
tained in  the  tables  are  the  scattering  coef- 
ficients for  the  incident  plane  wave  polarized 
parallel  to  the  cylinder  axis  and  also  those  for 
the  incident  plane  wave  polarized  normal  to  the 
cylinder  axis.   The  extent  of  the  tables  are  as 
follows:   for  refractive  indices  m='.'5    and 
ra='.'--  the  circumference  to  wave  length  ratio 
x-^  pi  a'larabda  extends  over  the  range 

—   -  200;  '  3  .  5CC .   For  refractive  indices 
ra=-.2:  and  m=".25  the  range  in  x  is  0.-COvC.2GO) 
■  ■ .  • -\, .   The  rather  extensive  results  tabulated 
are  compared  where  possible,  with  those  somewhat 
more  limited  ones  obtained  by  other  investiga- 
tors.   Author 
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RADIATION  WITH  TEMl'ERATURE  DEPENDENT  THERMAL 

PROPERTIES, 

by  Luigi  Broglio.   Apr  62.  1v.  incl.  illus. 

^  refs.  (Technical  note  no.  ";  SIARgraph  no.  t5) 
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Unclassified  report 

DESCRIPTORS:   •Thermal  radiation,  Italy, 
Thermal  conductivity.  Thermal  diffusion.  Con- 
figuration, Spheres,  Equations,  Integral 
equations.  Theory,  Green's  function,  Matrix 
algebra,  Functions,  Fourier  analysis,  Tempefa- 
ture.  Mathematical  analysis. 

The  problem  of  radiation  from  a  generic  body 
with  variable  thermal  coefficients  is  considered 
and  a  general  equation  of  Volterra's  type  is 
derived.   Explicit  expression  is  also  given  for 
the  spherical  shell;  whence  he  solid  sphere,  the 
flat  plate,  and  the  indefinite  body  can  be 
studied.   Also,  a  practical  solution  for  numer- 
ical application  is  devised.   In  part  II  the 
theory  is  applied  to  particular  laws  of  vari- 
ation'of  thermal  coefficients,  and  the  effect 
of  such  coefficients  is  investigated.   (.Author) 
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illuj.  table,   •  rel's.   K-'pt.  no,  n3— 02" 

V  Contract  N0bs-8o->'^> 


DESCKIPTOKS:   •Bodies  > 
Perturbation  theory.  K 
Uscillation.  Eijuutl  'n'> 
water.  Wave  charge  leri 


f  r-- vol  J  11  on,   Velocity, 

u  1  d  flow.  Mo  t  1  ■)  n  , 

Particles,  Ln.lfr- 
tics. 


The  forces  on  a     slend'-r  boJi  of  revoljlion 
hovering  under  wavt-')  ar-  determined.    It  is  as- 
luned  in  the  analyjis  that  the  wavi- length  ii  '>f 
the  saae  order  of  uagnitude  ai  the  L>od.  r-idiu^, 
i.e.,  kH".','   ,  where  k     is  the  wave  numLjer  in  i 
H  IS  the  body  radius.   Two  ca^fs  ar'-  -onsid'-red: 
beaa  seas  and  head  seas.    It  is  shown  that  for 
head  seas  conventional  slender  body  theor«  is 
inadequate  and,  for  thij  case,  ^  generalization 
of  slender  body  theorv  is  ilevelopf,].     Author 

iTISTM  EJH,  OTS  price  |1.10 

Syracuse  U.  Research  Inst.,  N.  Y 

A    STTDY    OF    MATERIALS    FUi;     I  If    DETEt  Tu  if  .•> . 

Se Biannual     rept.     no. 

by    Joseph    Wrobel    and    Krann    itenda.        .-       Jan    oj, 

3p .     i  1  1  u  s  . 

.Contract    AF    33(657)7590) 

Unc  lassifi.'d     fport 


DESCRIPTORS:   'Pho t o s nn s  i  t  i  v  i  t v  .  •Inir, 
detectors.   Infrared  optii;a>  .lat-rid.s, 
alloys.  Gallium  alloys.  Antimony  a.lo.- 
Crystals,  Preparation,   Impurities,  t' .,  o  : 
Infrared  radlatioi.  Materials. 


'  I'J 


Photoconductivity  studies  in  the  In 
■ere  begun  in  hope  of  finding  a  Ion 
absorption  threshold  similar  to  sol 
laSb  and  GaSb.   Hoaogeneous  ingot-^ 
crystalline  alloy  were  obtained  by 
laSb  and  GaSb  in  a  ":'  ratio.   A  f  t -■ 
■  Bij  zone  leveling  at  a  rat^*  of 
3cu  am  saaples  were  prepared.   Mhil 
sensitivity  obtained  in  the   -   mi- 
was  encouraging,  a  useful  d-- tec  tor 
less  cooling.   As  liquid  ile  wa>  r^-q 
cooling  the  saaples.   It  is  assumed 
lo«  lapurlty  produced  a  large  nuabe 
carriers  only  frozen  out  at  the  iiq 
perature.   Resistance  and  Hall  cons 
perature  aeasureaents  indicate  an  1 
■1th  activation  energy  of      ev  an 
purities.    It  will  be  necessary  to 
type  lapurity  with  a  low  vapor  pres 
feet  exact  compensation  of  the   . 
level 
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Defense  Metals  Inforaation  Tenter,  fo'.uabui. 
Oh  i  0  . 

ELECTRON    MICROSCOPK      F  K  ACTOr.R  i  P  H  "t  , 
by    a.     R.    Harke    and    A.     R.     E.sea  .        Uec    o2,,)2p. 

Iricl.      illus.      '■■     refi  UMU     aeao        no.     161) 

Contract     AF        •     '-  ^     .     Proj        .     J--*?"?)) 

'  nr. assified  report 

DESCRIPTORS:   't-eccron  aicrosco..  y,  '^tee., 
•Stainless  steel,  *Al.oyi,  •Kraclogriphy,   -sur- 
faces. Fracture   Mechanics  ,  fc.ectr)n  mirro- 
scopes.  Hydrogen  eab r i t t 1 eae n t ,  Iron,  A.uminui 
alloys.  Grains   Mela.urgy  ,  Stresses, 


B•■C1J^••  '  f     its  greater  depth  of  focus  the  elpc- 
trn  nirrisc'jf  is  Tin  r  p     sui'ed  for  fractography 
than  Is  the  .igh;  -nicro  scope.    Since  the  electron 
aicroscope  has  tiecime  ri  rnttier  common  instrument 
in  m".!''rn  Tie'^.   jrgi'"H.   .  a  b  oratories,   interest 
II  fra  !'gri;'hv  hns  r-'kive-l     Although  some 
fractogrH;hir  wr*  is  stil.  done  with  the  light 
microsC'>i^>,  much  of  the  effort  has  involved  the 
use   )f  the  electron  microscope  and  electron  mic- 
riscopir  fractogra;'h\  his  become  a  highly  reli- 
able tool  in  the  h.in.ts   if  'hise  nxperienred  in 
its  use.   This  memorandum  defines  those  areas  of 
application  wn^re  e.ertron  micro sropir  fractog- 
raphy  is  being  used,  and  also  those  itreas  where 
liaitations   nnd   .h-»  •  f     knowledge  exist,   thus 
should  help  stimulate  further  advances  in  this 
field.    Author 


AD-295  0^7      Div.   25 
,TISTA  GEC)  OTS  pri.e  J'. 60 

Israel  Inst,  of  Tech.,  Haifa. 

BUCKLING  OF  CONICAL  SHELLS   NUtK  KxTLHNAL  PRES- 
SURE,  ruK.5lO'.  A'.b  AXlAl  ('UMHHt:s.-5  ION  . 
Technical  r'-pt.  , 

by  .1  1  s  >■  f  b  1  n  J  •'  r  ,   A .)  r  a  h  ,)  m  K  r  »  s  t  e  i  n  .   and 
Menahf-ra  ■',  aru^n.    .s.-p  -^^  ^      ,  v.   ln<..   illus.  tables, 
r  ►•  r  s  .     r  A  I,  r  ■■  p  t  .   no.   19) 
V  ton  tract  Ar  o  i  \  vj  3-;  /  339  ) 

Unc  1  a  s  s  1  f  1  f*  1  report 

DESCRIPTORS:    •iini.^l  bodies,  D- I o r ma t i o n , 
Pr>-ssur>'.   Torque,   Th'-rmil  stress '-s,  Load 
li^t.'i:ution,   r>'-.t  meiTuds,   r>-sts.  Mathematical 
analysis,   f.  .astl'lty,   Structural   shells. 
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i  TISTP  JM   OTS  pr  1  r e  $3.60 

N  d  ;  1   .  n  a  ■     T  -•  i  h  n  1  i  a  1     U  .     (Greece- 

Dli-r      shI;     1    ;i.h:     IMt-KI-  KHt'METHl     KCK     MEASl'HtMENT    OF 

I  s  o  P  A  (  H  1  >   s 

by  P'-ricl'-s  S    rheurarls.    Wc2,   '-.p.   illus. 

2}    r-fs. 

(Contract  L)  A  •  '  -  ■  i -EUC-20:  ' 

llnclassifi»*d  ri-port 

Lihsi  K  IPTURs  :    'light,  'dptics.  Surfaces, 
u-nsity.  Measurement,  Diffusion,   Interfer- 
0  a  e  t  e  r  s  . 


i  simplified  optical  method,  base.!  on  inter- 
ference phenomena  of  diffused  light,   is  de- 
,ori("'d  for  the  determination  of  isopachic 
"atterns.    Procedure  consists  in  using  a  raono- 
'hromatic  diffused  light  beam  to  illuminate  the 
lodel  surface.    if  an  optically  flat  glass  plate. 
j,ed  as  datun  plane,  is  brought  in  contact  with 
.^e  m.Miel  front  surface  an  interference  pattern 
'i  produced  related  to  the  thickness  of  the  air- 
•I'.ti  between  the  datura  plane  and  the  surface  ol 
^ne  model.    Interference  patterns  before  and 
a'ti-r  loading  of  the  specimen  allcw  the  deter- 
jinjt.^-ri  of  isopachics.   Curves  of  variation  ol 
-■r  ■■!):■■■     fringes  throughout  the  surface  of 
■cimen,  before  their  use  for  the  deter- 
■ination  of  thickness  variation,  must 
••■dd'usted  in  convenient  scale  as  we, 
►e  rlirainatinn  of  superimposed  simple  inter- 
nee patterns  due  to  arbitrary  inclination 
datura  optical  plane  before  and  after  loading, 
doe.:,  not  necessitate  a  complicated 

It  IS  straightforward  and  very 
and  can  be  applied  to  transparent  as 
lu  e  node  1  s  made 
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TlsTP    .1W~     OTS    price    t.;.  6'' 

«i:rov>dV  Kes.'ar.-h  Inst.,  Polytechnic  Inst,  of 

r  r  0  0  h  1  V  n  ,  N  .   ^  . 

ON  the'  TlltDK^  I'K  HvniATION  FUOM  SOIKCLS  IN  PLANE 

STKAIIKIEI)  ANISUTKOPIC  PLASMA  MEDIA, 

ty  t.   Arbei   and  1..   11.  Kelsen.    :'  Sep  ■;.',   „ "  p  . 

incl.  illus.  table,  .:  ref.,.   . Research  rept.  no. 

PIBMHI--  '  '-'>2) 
Contract  AF  1  9 ',  60^)  A"!  i  ^  Proj.  Sb?5) 
AKi  «1   •  .:-760)  Unclassified  report      | 

UtSCK IPTUHS :    •Radiation  effects,   "Wave 
Characteristics,  K 1 u i d  flow,  Energy,  Refrac- 
tion,   Iiini/atioii,  Magnetic  field,  Plasma 
p  r:  .  s  1  c  s  ,  A  n  a  1  y  s  i  s  . 

>••  radiation  from  arbitrary  source  distri- 
:uMons  in  plane  stratified,  anisotropic  media  is 
:r''-ent-d.   The  formal  solutions  are  obtained  by 
,r.    -xtension  of  modal  procedures  familiar  from 
■hf  .inalvsis  of  isotropic  w.iveguide  regions. 
if^cii.     attention  iv  given  to  the  formulation 
•■  .1  radiation  rondition  which  requires  the  flow 
■  •n-'rgs  away  from  the  sources,  and  to  its 
.-l.rpretation  utilizing  the  refractive  index 
■jrla-s  descriptive  of  plane  wave  propagation  in 
ir  a"ls.itropic  medium.    These  concepts  are  il- 
lustrated in  detail  for  an  ionized  plasma  under 
th.   inliuen.e  of  an  external  steady  magnetic 
field.    Author) 
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inciassified     report 


aESCRIPIuHS:        'Deforraatidn,     •Sodium    compounds, 
•  A  .■     1  e  s  ,     X-ray     diffraction     analysis.    Crystals 
.  a  t  t  ;  >'  e  s  .  , 


r  -  1  s     report      includes: 
KtAs     HtV.ENT     i.lt      STACKING     FAILT 
:n    li'  1  K    spec    I  mens,     by     Henry    M 
•  e  ,  c  h     and    G .      H  ,      H  o  i  1  i  n  g . 


PRUSiAiULITIES 
Otte,     D.     0. 


In    v-ras     diffraction    measurements     of     NaNj     it 
r.as     [  een     noted     that     after    deformation,     the     line 
tr.adening    was     consistent     with     that     expected 

f  r<'rr.  formation  o  f 


deformation  stacking  faults. 


PHYSICS  -  Division  25 

However,  the  anticipated  shifts  in  the  peak 
positions  could  not  be  detected.   An  explanation 
for  this  is  suggested  on  the  basis  of  the  sup- 
position that  (1;  extrinsic  stacking  faults  are 
at  least  as  likely  to  form  in  NaN3  as  intrinsic 
stacking  faults  and  (2   x-ray  diffraction  anal- 
ysis for  extrinsic  stacking  faults  is  applicable. 
Author 

AD-235  002      Div.   25,  8 
(TISTP/WH;  OTS  price  $2.60 

Lincoln    Lab.,    Mass.     Inst,    of    Tech..    Lexington. 

INCOHERENT    SCATTERING    FROM    A    PLASMA.     I.       THE 

ELECTRONIC    SPECTRUM.     II.       THE    ION-CARRIED 

ELECTRONIC    SPECTRUM, 

by    M.     S.    Csckrakls.       U    Nov    62, 

1'    refs.     (Technical    rept. 

no.  287) 

Contract  AF  19(628) 500^ 

IFESD  TDR  62-266)      Inciassified  report 

DESCRIPTORS:   •Plasma  physics,  •Electrical 
networks,  •Scattering,  •Ionic  current. 
Electric  fields,  Density,  Synthesis,  Transport 
properties.  Ions. 

The  purpose  of  this  analysis  is  twofold:   (1)  to 
review  some  aspects  of  the  theory  on  density 
fluctuations  in  a  plasma  (Part  1'  and  (2   to 
Introduce  a  novel  nethod  for  the  del erni n a t  1  on  of 
the  fluctuation  spectrum  of  a  mu 1 t Icomponen t 
plasma  (Part  II).   Part  I  attempts  to  follow  the 
theory  that  starts  from  first  principles  (dynam- 
ics of  point-charged  partlclesj  and  leads  to 
the  derivation  of  coarse-grained  properties  of 
B  plasma  in  order  to  compute  the  response  of  the 
plasma  to  an  externally  applied  longitudinal 
field.   By  applying  the  Nyquist  theorem  to  the 
response  function  of  the  system,  we  derive  the 
fluctuation  spectrum.   Part  II  introduces  a 
technique  by  which  the  space  and  t ime-dl sper s 1 ve 
response  function  of  a  plasma  that  has  an  arbi- 
trary number  of  charged  constituents  can  be 
evaluated  with  little  effort.   The  technique 
consists  of  reducing  the  problem  to  one  in 
network  theory.   The  network  corresponding  to  a 
plasma  is  a  bank  of  capacitors  In  paralled,  with 
each  capacitor  representing  one  constituent  of 
the  plasma.   A  plier's  entry  at  any  desired 
location  in  the  network  determines  the  response 
function  to  an  applied  external  potential. 
1  u  t  h  o  r  . 

AD-235  19b      Div.   25,12 
TISTP  JW'  OTS  price  $3.gO 

Sntenna  Lab..  Ohio  Slate  U.  Research  Foundation, 

S°THE0RETIC4L  STUDY  OF  THE  MODIFICATION  IN  ECHO 

AREA  OF  SPACE  VEHICLES  DUE  TO  THEIR  LOCAL  SPACE 

ENVIRONMENT. 

Quarterly  status  rept.,  1  Sep-3C  Nov  b1 

1  Dec  61,  31p.  incl.  illus.  21  refs.   .Rept.  no. 

Ill b-1 5) 

.Contract  AF  19(60^)7270) 

Unclassified  report 

DESCRIPTORS:   "Space  environmental  conditions, 
•Radar  echo  areas.  Spaceships,  Ionization, 
Ionosphere,  Echo  ranging.  Plasma  physics. 

The  change  in  the  radar  echo  area  of  a  satellite 
due  to  the  plasma  sheath  and  the  density  and 
duration  of  satellite  induced  ionization  are 
Investigated.   ( Author , 


AD-i:95    409  Oiv.       25,    30 

;TISTP/JEA      OTS    pnce    $3.60 

Institute    of    Engineering    Research,    U.    of    Calif. 

Berkeley,    Calif. 

ON    THE    MOLECULAR     INTERACTIONS    BETWEEN    GASES 
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Division  25  -  PHYSICS 

AND  bUL!DS. 

by  f   '    Hjrlbjl.       Nov  t)2.  21p.  incl.  i  1  1  u< , 
tit)  ••!.    ^■?  refs.    T-c"r.  .CI,   ri*^''-.   no.  HE-'-O— 
^'■'.  ^'•.'•i^j  no.     .  .   Iss.!--  1  J    '-■ 
€  o-\  '.  r  iC  I     San  r  -  ^  •.2^,5 , 

I'nclass.r.'-i  report 

'Jt^^   -CVJ'jH-}.       'K     .ecules,     •<.«-.?$.    •Crystals. 
',is     :  in  :  I H  •  .  in  .     '-as     flow.     Gas    diffusion, 
Pi-'.        ^s,     J^'g^'i.flr^ti■ln,     Theorv,     Electron 

:,  r-i.Tii,      H.jti      ■^T^'-rt'..''-      :''St-jr1,      A     «ali 
II  -■  '.  i        c  a  HI  p  0  J  n  i)  5  ,      T  -  •-  r  ::  i  -!.;..  c  ■.•..■..  . 

t-i»rjy,     Tenpera'.  ..r-".     J>-'.  '^."•jrs,        leaical 
-    -men'.  J,     Diffjsion,     Aisarption,      Ion     '.  >•  iiii  , 
'.     1     sjjrcei,     CrYSta...i»tion.     L;     ;:.'i'.". 
''■^••Ti.ca.     re«i:t:j">        W^-i     '.•■     »,->"tics, 
5  ■  1  '  '.  »  r  i  n  g  . 


1 1 


1  s  e 


Pr  jT  fas  of  ?  n  f  r  J  V  ^  n  !  n-.^fi 
!1«'  jjs  ^arti^.-'  ant  •"•■•  ■..•.' 
■  :  '.  T  d  *  :  e  n  t  1  0  n  given  t  ■ . 
dir--'.¥  influence  ti--  :'.j<» 
an!  ic^r  free  ■o.ecj.''  'onl. 
of  -a.-y  and  also  »erv  fCfT 
reya.j  consistent  \.  r  f  n  i  i  in 
a  n  J  J     4  .■■      1  1  s  I  r  1  b  u  I  ;  0  1  .article 

c.eavl     and    degassf!     j.«j  "lal. 

fron  certain  Jegasseil  -!!•■•< 
oPs^rvations  .end  sjppor'. 
0  f  '  1  ••  .  a  t  t  1  c  e  in  i  n  •.'■.•-<  c  l 
par'ic.e.  In  connecli')-i  x 
tn:»  HI)  lei  three  bro^d  r  ••  ; 
in  •  1  e  presence  of  a  '.  '.  r  a  l  ■ 
,  A  ii  t  h  0  r  . 


r  an  s  '.  f  r     ;•''•••'■•! 
i  r  r     ►•Kjmined 
►-ss«-s    Nhich 
i:>'r     :r--    Tiolecu'.e 
•jns  A    '^view 

s  c  d  •.  t  f  r  :     j     ^  t  u  d  1  e  s 
Ine     rfr>*c'.  ■•! 
:'     J  \     f  r     n 

i  --       .    .'   ■    ^   ■    i       ^       i  1  d 
•,  J  T  i  i  '    <^  S  .  !""■■■,-■ 

J      a      !y'ia^:ca.     fflodei 

jn    Kill    tiM    gas 

•1     ;  If     i.icjssion    of 

■Bf  i     'It      .nl  -raction 

.  ■■  :  1  r  ■  -^'  s   ire  defined. 


AL)--  '■; 

TISTP 


JEA 


Oi  V  . 
OTS  p  r  1  CH 


to 

-  J 


Elec'.  ro -Optical  System-.,   Inc 
THEKHAL  RADIATION  GLIUti  KOK 
Quarterly  technical  progress 
•  Ort-  •  Dec  -.-, 
by  «   J   Saenson.   15  Jan  -' 

EOS  rept.  no.  JOOG-Q-j/ 
.Contract  AF  33  (657)  85-;b  .  I'roj 

n  c  .  a  j  i  I 


.  '  a  > 
HUdtH 
r  f  p  t 


idr'na,  Calif. 
TK  ANSMISS :0N 

■1  J 


n  c 


U  u». 


'  1  -  1  r  rr  p  I)  r  '. 


OfcbCKIHTORS:        •Theran;     radialion. 
energy,     •Ther«odynaBics,     rladiation 


Solar 
'  f  f  -  ■-  I  s  . 

A'. sorption,  Curyed  nirrori,  ^olar  ce..>. 
Te.Tipprature,  Light  tr4n<!«;s>i)n, 
Ljrrojion,  Calorimet'-ri,  h-ifrgy,  Sp^■r•s^lp^, 
Coatings,  Absorption,  -l-at  pridjction,  r'ow^'r 
Transnijsion,  Optial   •.vst^ns.   Analysis 


Besi-arch  progres?  is  directed  towards  a-l. 
a  fiindanental  advance  ;n  the  stat*-   jf  ti- 
of  energy  transaission  in  spacecraft  by  a 
technique  heretofore  unexplored  for  this  p 
The  technique  discussed  involves  tne  trans 
•ission  of  radiant  energy  through  a  hollow 
reflective  tube  froB  a  heat  source  to  so  Be 
location  in  a  spacecraft  without   interne). 
Carnot  cycle  linited  conversion  process 
techni.^ue  is  particularly  useful   for  appl. 
tions  in  which  a  significant  portion  jf  tl 
total  energy  requirement  is  in  ine  fora  of 
thernal  energy.    .Author 
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The    characteristics    of    the    p.a^-rn     i 
slender,     slightly    blunted    cone     l ..  r  . 
are    discussed    in    relation    to    the    p. 
Iransrnission    problem.       The    flow    fie 
f 0 renen t 1  on ed    vehicle    is    qualltativ 
and    the    piasoa    and    collision    freque 
tlon    around    a    perfectly    sharp    cone 
entry    is    presented    graphically.       r 
-jip.oyed    in    computing    the    presente* 
ihx:    plasma    parameters    are    outli.ned 
in    the    appendix.  Author 
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ents  are  made  of  electrical  conductivi- 
r  a  iroad  range  if  compositions  and  tem- 
b  ,)  n  d  are  v  e  r  ;  f  i  e  '  t  y  direct  measure- 
\  determinaticn  (f  the  transport  num- 
Ihe  temperature  dependences  of  the  elec- 
onductivity  of  so. id  samples  over  a 

compositions  from  pure  zirconium  dioxide 
calcium  oxide  in  the  range  of  tempera- 
om      to  ■     degrees  were  investigated 
transport  nuirbers  of  samples  of  a  number 
.s;t;nns  were  studied.     Author 
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here  designated  with  consideration  of 
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possibility  of  examining  also  such 
lability  losses  in  which  the  ribs  only 
e  only  twisted,  or  those  which  cannot 
gated  by  bringing  the  problem  down 
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Determination  of  the  sensitivity  of 
solutions  to  a  pressure  pulse  is  co 
experiments  were  conducted  on  an  ap 
basic  element  of  which  was  an  explo 
tube  ;  mm  in  diameter  and  /.TC  mm  i 
shock  tube  'diameter  2"  mm.  length 
which  was  divided  into  two  unequal 
rupture  diaphragm,  was  inserted  int 
upper  section  of  the  vessel.  The  r 
obtained  show  that  ozone-oxygen  sol 
a  very  high  sensitivity  to  pressure 
dilution  of  liquid  ozone  with  oxyge 
sharp  decrease  in  the  pressure  puis 
excite  an  explosion  in  the  solution 
dence  found  may  be  expressed  by  an 
equation.    (Author) 
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evaporation  of  chromium  onto  the  clean  surfaces, 
Preliminary  experiments  using  silicon  and 
platinum  as  solvents  have  shown  encouraging 
results.   V  Author) 
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Various  methods  of  linearizing  yield  condition 
and  flow  rule  are  discussed  in  connection  with 
problems  in  finite  plastic  strains  .drawing  of 
tubes,  nosing  of  shells).   The  numerical  results 
presented  in  this  paper  show  that,  when  carefully 
handled,  some  of  these  methods  give  excellent 
approximations  to  the  predictions  of  von  Mises 
theory,  which  will  usually  involve  more  elaborate 
analysis.    Author) 
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concerned  with  the  velocity  of  a  domain  wall  in 
a  ihin  magnetic  film    Cha(.ter  II  is  concerned 
with  magnetisation  configurations  at  edges  in 
thin  films.   Chapter  III  deals  with  the  prepara- 
tion and  study  of  electron  microscope  specimens. 
(hapter  l\     describes  a  modification  of  the  elec- 
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trolled magnetic  fields  to  specimens  under  study. 
(hapter  \  discusses  the  general  problem  of  switch- 
ing in  thin  magnetic  films  when  the  switching 
fir.d  IS  oblique  to  the  films  easy  direction. 
A  t  he.,ret  ica  I  switching  model  is  proposed  that 
consists  of  a  combination  of  rotational  and  se- 
q  uenti.il  switching  processes.    In  terrrs  of  basic 
fi.r-  and  applied  field  parameters,  the  model 
jnes  the  field  maymludes  at  which  various  seg- 
ments of  the  switching  process  will  occur 
Author 
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DtSCKIPTOIIS:   •Wave  characteristics.  »Blast. 
Motion,  Solids,  Propagation,  Equations  of 
state,  Differential  equations.  Partial  differ- 
ential equations,  Aluminum,  Spheres,  Shock 
waves ,  Cavitation. 

A  theory  of  crater  formation  by  impact  awaits 
better  understanding  of  the  process  of  shock -wave 
propagation  in  solids,  especially  waves  with 
spherical  symmetry.   This  paper  studies  theo- 
retically and  experimentally  the  non-steady 
motion  of  metallic  spheres  initiated  by  explosive 
blast  in  a  spheric. il  c.ivity.   The  method  of 
progressing  waves  is  applied  to  determine  the 
radius  versus  time  diagram  of  the  propagation  of 
the  wave  into  the  material  and  l.-ads  to  values 
for  cavity  sizes.   The  assumptions  are  made  that 
the  material  in  the  vicinity  of  the  cavity  pos- 
sesses a  polytropic  equation  of  state,  that 
entropy  is  constant  for  an  element  of  material, 
and  that  the  total  energy  is  constant  in  time. 
The  original  partial  differential  equations  of 
the  problem  are  then  reducible  to  a  succession  of 
ordinary  differential  equations.   Ising  the 
Ra  nk  i  ne-Hiiy  ono  1 1  relations  as  initial  conditions 
at  the  shock  front,  these  equations  have  been 
integrated  using  a  numerical  program  developed 
for  a  number  of  metals  and  the  construction  of 
r.t-diagrams  carried  out  with  values  for  particle 
velocities  and  pressure  variation  on  the  inner 
surface.   The  solutions  of  the  differential  equa- 
tion of  progressing  waves  have  been  studied  by 
constructing  a  solution  diagram,  which  is  similar 
to  a  hodograph  plane.   An  analysis  was  made  of 
this  plane  and  the  role  played  by  the  singulari- 
ties of  the  differential  equation.     Author 
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Paramagnetic  relaxation  was  examined  in  the 
following  situations:   v1;  nuclear  relaxation 
as  a  function  of  paramagnetic  centers;  ^-  ,     anti- 
ferromagnetic  relaxation  examined  by  a  probe 
nucleus  or  an t i f e rromagnet i c  center;  ^  ';     second 
sound  generation  by  relaxation  energy;  , ... ,  para- 
magnetic relaxation  in  color  centers  and  centers 
produced  by  irradiation;  and  vS)  paramagnetic 
relaxation  at  low  fields  and  low  frequencies. 
^Author/ 
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A  number  of  paramagnetic  resonance  lineshapes 
have  been  analyzed  and  explained  in  terms  of 
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The    effects    of    tlierm.il    gradients,     growth     ram 
and    annealing    cycles    on    the    (jmwt'i    n  f    rul   .     m  r 
lasers    are    discussed.       The    gruti      ini.maii.in 
on    three     lots    of    ruby    is    present.!.        Iva.uation 
shows    ruby    grown    with     low    r.l.iti\i     .j  r  .  .n  t  li 
r  i  o  r    crystal    quality.  Author 
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UtSCRlPTOKS:   'Gas  flow,  'Fluid  mechanics, 
'Differential  e.iuations,  'Supersonic  flow, 
Lnthalpv,  Entropv,  Supersonic  diffusers, 
Th.rmod'vnami  r  s,  Uonical  bodies.  Reaction 
km.-tics,  Viscositv,  Density,  Hypersonic  flow, 
(,,is.m   Partial  differential  e,(uations,  Con- 
durtivilv.  Integration,  Vortices.  Mach  number, 
Krai  variables,  Int.-grals,  Propagation, 
Mrrhanics.  Gas  diffusion.  Perturbation  theory, 
Analysis,  Low  t  cmpe  r  a  t  u  r  .■  rts.-arrh.  Solid 
>tate  physics,  Dis>ociati()n. 

A  d.tailed  analysis  is  pres.Tted  of  the  nearly- 
frn/.en,  n  o  ne  .j  u  i  1  i  b  r  i  urn  superM.nic  expansion  of 
a  .lissonated  diatomic  gas  around  a  sharp,  two- 
dimrnsional  corner,  assurr.in.j  an  incoming  stream 
in  dissociation  e  .|  u  i  1  i  b  r  i  urn  .   The  analysis  is 
l.as.d  on  a  small  perturbation  technique  in  which 
.sirall  local  depart.ir.s  from  frozen  flow  near^lhe 
corner  are  treated.   The  analysis 
restricted  in  lateral  extent  but 
tire  angular  range  of  the 
fore,  brings  out  the  n  o  n 

no  ne  lu  1  1  I  br  1  urn  behavior.    ... -  -  7  •  \ 

presented  ,in  similitude  form  for  a  diatomic  gasl 
in  which  numerical  procedures  are  required  to 
,.ffeft  the  solution.   However,   in  the  exact 
solution   the  expression  for  the  atomic  species 
nass  fraction  has  been  placed  in  closed  form  and. 
,n  conjunction  with  appropriate  approximations, 
,.  used  to  determine  the  t  h.- r  mo  c  h  e  m  1  c  a  1  field  in 
an  additional  solution  .applicable  to  hypersonic 
f:.,w   which  is  approximate  but  entirely  in  closed 
forn    Some  numerical  results  for  the  first- 
ur.ier  nonequilibriura  flow  field  are  presented. 
A  u  t  h  0  r 
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Slight     t  .■  ■■  s  1  o  M     lo     siieiimens     of     uranium,     aluminum, 
line,     an)     a.piia     and     be  t  a-t.  r  a  s  s     during     cyclic 
heat  '  t  reat  m-'nt        c  .  I.  .  t  .        produces     considerable 
residi.al     de  :  o  r  na  t  i  o  n  ,     «  t:  i  i  I;     substantially 
eiceeils     i  r.     \alue        .onetiraes     by     several     liraes: 
the     total     dff  0  rmat  i  .)r:     from     creep     and     from     c  .  h  .  I  . 
«.lh.-ut     application     of     load.        Cyclic     heat 

.'.■atnent     i' f     transverse     specimens     of     textured 
s-.-.t      i.rani.]m     in     tue     a  1  p  li  a- p  h  a  s  e     tenperature 
rt-jion,      and     also     of     bela-Lrass     without     tension, 
caus.'s  '  CO.!  t  ract  ion     of     t  li  e     specimens,     but     with 
laall     external     tension     lauses     considerable 
elongation     on     t I e i r     part      in     the     direction     in 
■  hich     the     external     force     ,i  c  t  s  .        I   yc  li<      h  <■  a  t 
treatment     ol      araniur:^.    w  i  t  i,     a     continuously     applied 
load     and     a     transi'ion     through     the     point     of     phase 
trans  fo  rri  It  1  oil     alp!;  a     to     beta     the     residual 
p  ,  .,  ^  .  ;  ,      ,) ,.  :' ,,  r  m  a  t  I  o  1       i  n  i   r  e  a  s  e  s     in     c  o  ra  p  a  r  i  s  o  n     with 
■. -.       !,'■;  or-.at  loi;     resulting     fro;-     c.o.t.     »llhin     the 
limits     of     the     a  .  pi  a-reg  1  on  .         In     alpha 
the     residual     d  e  f  o  r  ii  a  t  i  o  n     r  e  s  ,w  t  i  n  g 
for    creep    alone    considerably     exceed 
wnder    the    in-fluenie    of     c.'.t.     w  i  t  ii 
,iously    applied    load 
'.he    s  pec  i  men  s    is 
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deformation 
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Uriginal  contains  color  plates;  all  ASTIA  repro- 
ductions will  be  in  black  and  white.   Original 
may  be  seen  in  ASTIA  Hq. 

DESCHIPTOHS:   'Soldered  joints,  •Electronic 
equipment,  'Ouallty  control.  Test  equipment, 
Test  methods.  Vibration,  Safety,  Hazards, 
Tensile  properties.  Ultraviolet  radiation. 
Fluorescence,  Printed  circuits,  Circuits, 
Electrical  equipment. 
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nspection  system  is  a  refinement  of 
ly  used  visual  inspection  for  surface 
sof  solder  Joints.    By  making  defects 
us  under  ultraviolet  light,  visual  in- 
on  becomes  more  reliable,  less  time  con- 

and  less  dependent  on  operator  skill 
dgement.   The  system  is  useful  for  inspec- 
f  soldered  joints  in  any  electronic  as- 

but  particularly  applicable  to  printed 
t  construction.   It  is  non-destructive, 
ible  with  any  manufacturing  rate,  and 
ive  enough  to  detect  <)  u  a  1  i  t  y  trends  before 
sly  defective  material  is  produced. 
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Tran^p^'-^t   ,»it  nr,  1  blister  pal^^j^•^  enclosing 
ft-.-i   ,,  dn>-ii  ^rO  v^ri-j^  ^  -  ^  .  .      items  were  fab- 
ri-at--)  rii  variij"  firiinj  i-.  :  f-lectronic, sealing 
e.^jipTif-nl  anl  ijhmi'!-l  •  '  ;^^;1J^  .^jj-.ratory 
a  r  r  ->  .  f-  r  a  t  •■  '1  t  -  ^  t  -^  :'  j  '  ■•  ,■  i  .  j  i '  .  )  n     T  h  ••   r  ►■  s  a  1 1  S 
of  t  n  ^  •>  p  t  f  ->  I  ^   1  n  !  1  ■  ^  !  ■■  !  •  -  •)  •   1  ;:.;.••  N  '.••  '  p  0  1  y  - 
e  t  n  .■  I  -  n  -^  1  a  m  ;  1  a  t  ••  i  ^  h   ■  »  .  t  ^  i  ;  »  d  g  .  n  vj  im  t  >•  r  i  a  1 
w  0  J  ;  1  p  r  "J  V  1  il  rr   !  •■  V  ►■  ^   A   .  r  )',-■'.)  n     •!  ,  ;  -   ,   -i  . 
a  n  'J   "  ►^  .  i  ii  .  ')  s  ^  a  c  ^^  '  a  t  ^*  :>  j  *  y  r  -i  t  ►■  id/--  "  \  ■  -';.♦-  n  t 


clarity  and  qualities  for  fabrication  »ith  auto- 
matic vacuum  forming  and  electronic  sealing 
equipment.   These  materials  have  limited  use. 
When  forme.l  into  blisters  and  subjected  to  low 
temperature  and  high  humidity  tests,  the  blisters 
exhibited  embr i t t leme n t ,  cracking,  and  swelling. 
(Author) 
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DESCRIPTORS:   •Airframes,  •Magnesium  alloys, 
•Manufacturing  methods,  'Machining,  Templates, 
Deformation,  Configuration,  Design,  Hydro- 
forming,  Processing,  Metal  forming  presses. 
Conical  bod le  s . 
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Douglas  \ircraft  Co.,  Inc.,  Long  Beach,  Calif. 
CHKMICAL  CDMPOINDS  FOR  MtTAL  SHAPING. 
Interim  technical  progress  rept.,  1  July- 
31  Dec  02, 

by  J,  L.  Jamleson,  E.  tt.  Partridge  and  othrrs. 
Jan  fe3,  17tp.  incl.  illus.  tables,  '  refs. 
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DESCRIPTORS:   'Chemical  milling,  "M-tals, 
•Stainless  stt^el,  •Honeycomb  cores.  Gels. 
Solids,  Chemicals,  Solutions,  Porous  mat-ri  ils. 
Electric  currents.  Electrochemistry,  Cellulose 
acetates,  C arboxyme t hy Ic el  1 u 1 ose.  Resistance, 
Electrolytic  cells.  Electrodes,  Polarization, 
Thickness,  Reduction,  Acids,  Processing, 
El  ec  t  ro  1  Jrt  es  . 

Electrical  current  applied  to  the  gel  etchant 
increases  the  etch  rate  and  redure's  gaseous  re- 
action products.   Polarization  by  deposit  of  in- 
soluble reaction  products  on  the  anodic  work- 
piece  limits  the  reaction.   E  1  ec  t  roc  h-^m  i  c  a  I 
etching  improves  definition  and  finish  on  plate 
stock  but  the  etch  rate  is  still  low.   On  honey- 
comb, the  electrochemical  etch  rate  is  1."-2' 
times  the  rate  of  chemical  action  alone.   Tol- 
erance and  finish  are  improved  by  etching  in  a 
dielectric  liquid  environment.   Porous  solids 
carrying  liquid  etchints  proved  unsatisfactory. 
(Author 
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A.N  ULTRASONIC  METHOD  OF  PRODUCING  CHIP  BliLAKtflfS, 
by  V.  N.  Verezub,  A.  E.  Potapenko  and  Ye.  :> 
Chistyakov.  3  Jan  <j3.  8p.  incl.  illus.  i,Trdns. 
no.  FTD-TT-fj2-1 266  from  Izvestiya  VlZov, 
Mac h i ns t royeni ye.  No.  8,  pp.  IIJ-IT^.  19b0; 
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An  ultrasonic  method  u  i  preparing  chip  br^  ist-rs 
•jn  the  forward  face  of  ceramic  or  li8^d-al.o> 
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PSYCHOLOGY  AND 


blades  of  a  cutting  tool  ib  oe^crll).M;.   ;!>  1^1 
,t-ans  chip  breakers  can  he  obtained  it   ki  > 
shape   recess,  chamfer,  hole)  of  high  surtace 
cleanness,  and  with  complete  lack  of  blade 
spoilage  from  burn...  microcracks,  or  cavities. 
.Author)  . 
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r.-M-   II. mill  in.),  Materials,  1' r  oc  u  r  ene  n  t  , 
txplosive  l-..rnin.,|.  Solid  rocket  propellants. 

txplosiv.U  lormed  ■.  -inch  diameter  head:,  u  it  li 

-iii.'i  ..nd  .."-incli  d.'f  lection  are  described. 
(  .-pan  -.n>  (if  r.-suUs  from  free  forminy  and 
jce  .11-  lornin.j  ar.-  made  and  the  relative 
advantr.y.s  of  .ach  are  presented.    bpecUic 
nroM.n  .ir.as  a^^ociated  with  material  procure- 
ment an.;  r;„t-rial  handliny  becaus-  of  the  unique 
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This  report  is  the  second  in  a  series  of  studies 
concerned  with  the  nature  of  sleep  as  a  behav- 
ioral and  physiological  state.   Operant  condi- 
tioning technique>  aad  continuous  aeasureaent 
were  used  to  produce  and  control  behavior  in 
sleeping  adults,  and  to  perait  recording  of  be- 
havioral and  physiological  data  in  individual 
subjects  over  fxlenrted  periods.    Author 
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Eighty-four  women  perforaed  a  simple  task  under 
conditions  of  social  isolation  and  social  inter- 
action in  a  three-person  group.   Success  and 
failure  in  the  task  were  made  equivalent  in  both 
conditions,  and  the  order  of  the  experience  was 
balanced.   Mean  level  and  variability  of  be- 
havioral initiation,  galvanic  skin  potential, 
and  heart  rate  were  compared.   Both  level  and 
variability  of  initiation  were  greater  for  in- 
dividuals working  alone  than  in  groups.   Basal 
level  of  galvanic  skin  potential  was  higher  and 
heart  rate  tended  to  be  lower  under  conditions 
of  group  interaction.   The  variability  of  these 
measures,  as  measured  by  the  mean  square  succes- 
sive difference,  did  not  differ  between  the 
conditions.   Levels  of  initiation  and  galvanic 
skin  potential  were  consistent  for  individuals 
relative  to  one  another  when  the  group  situation 
preceded  the  alone  situation.   Individual  differ- 
ences in  heart  rate  level  and  galvanic  skin 
potential  variability  were  consistent  regardless 
of  temporal  order  of  the  isolation  and  interac- 
tion experience.    Author 
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led  reference  frame  by  which  he  may 
tion,  velocity,  and  acceleration.   This 
abilization  can  best  be  provided  by 
heels  which  rotate  uniformly  in  the 
a  gyroscope.   Since  a  rotating  wheel 
eraain  in  its  plane  of  rotation  in  the 

external  forces,  the  capability  for 
ion  is  provided.   Likewise,  since  a 
heel  tends  to  change  its  plane  of  ro- 
h  the  application  of  force  moments 

the  capability  for  controlled  rotation 
d.   This  report  serves  to  develop  the 

of  controlled  rotation  and  incorporate 
feasible  stabilization-rotation  system. 
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i  pilot  experiment  was  conducted  to  determine 
preliminarv,  estimates  of  interpretation  perform- 
ance at  high  rates  of  speed.   Various  factors 
of  relevance  in  assessing  such  performance  are 
discussed,  using  experimental  results  to 
Illustrate  their  apjilication.   Requirements  for 
a  more  comprehensive  and  statistically  reliable 
experiment  are  outlined,  and  suggested  areas  for 
further  research  are  discussed.   The  small 
number  of  samples  of  imagery  and  subjects  made 
results  only  suggestive  with  respect  to  applica- 
tion.  Performance  measurement  is  presented  as  a 
complex  function  of  several  factors,  including 
conciseness,  relevance,  accuracy,  and  rale. 
These  performance  measures  were  applied  to  the 
experimental  results  for  illustrative  purposes 
onlv,  and  are  not  to  be  understood  as  implying 
higher  reliability  than  is  inherent  in  the  sta- 
tistically low  reliability  of  the  data.   The 
tendency  for  redundancy  of  reports  to  increase 
with  viewing  'response  time  sugg-'Sts  that  prior 
tr-ining  of  interpreters  in  rapid  recognition 
•<nri  reporting  would  lead  to  improved  performance. 
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The  function  of  factor  analysis  in  time  series 
„na:>sis  IS  discussed.   The  relationships  be- 
rue.n  the  node  Is  in  the  two  approaches  are 
o  t  s  e  r  V  e  d  ,  with  distinction  being  drawn  between 
exogenous  and  endogenous  variables.   \arious 
apfroaches  .ire  suggested  for  analyzing  multiple 
time  series  b  v  factor  a  n  a  i \  s  i  s     Author 
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Rept.  no.  GE'EE/^2-^: 
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DESCRIPTORS:   •Computers.  •  P  r  n  g  r  a  tnir  i  ng  , 
•Coding,  "Data  processing  systems.  Processing, 
Digital  computers.  Configuration,  Information 
retrieval.  Operations  research.  Errors, 
Theses,  Operation,  Language,  Theory. 

The  IBM  '  '  ..   SPS  Processor  Program  is  examined 
to  determine  the  possibility  of  shortening  the 
program  and  of  increasing  the  capability  of 
the  processor.   SPS  programming  and  coding 
techniques  used  to  accomplish  these  ends  are 
described  and  illustrated.   Program  checkout 
procedures  are  explained  and  the  modified  proc- 
essor is  redesignated  the.  AFIT  Version  of  the 
■  ^   SPS  Processor.   Operating  instructions 
and  a  listing  of  the  program  are  included. 
Author 
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DESCRIPTORS:   "Computer  logic,  'Coding,  'In- 
strumentation, Communications  theory,  Trans- 
mission, Reliability,  Computers,  Circuits, 
Distribution  theory,  Polynonials,  Probability, 
Statistical  analysis.  Programming,  Errors. 


Properties  of 
eye  I i  c  codes , 
correction  of 


cyclic  codes  and  codes  related  'o 
particularly  with  respect  to  th.- 
single  and  multiple  bursts  of  •' r - 
rors  are  discussed.   Tables  of  these  codes  a  r  <■ 
included.   Trading  relations  are  'developed  that 
relate  the  number  of  bursts  s i mu 1 t a neoa s 1 y  correc- 
tible  with  a  mu 1 t i p I e-bur s t -ror ree t i ng  code  to 
the  length  of  these  bursts.   A  bound  is  derived 
on  the  minimum  number  of  check  digits  required 
for  mu I t 1 p I e-bu r s t -cor rec t i ng  codes.   Two  new 
dma  ses  of  codes,  both  of  them  derived  from 
cyclic  codes,  are  applied  in  a  novel  way  to 
problems  of  multidimensional  error  checking  and 
of  error  location.   Er ror- 1  oca t i on  codes  are 
basically  codes  for  error  detection  that  also 
locate  to  within  a  sub-block  of  the  received 
message  where  corrupted  digits  fall.   These  codes 
appear  to  be  useful  in  connection  with  feedback 
communication  systems.   There  is  also  some  dis- 
cussion of  reliability  questions  for  terminal 
equipment,  a  description  of  a  versatile  encoding 
and  decoding  device  for  cyclic  codes  (MAVERIC  . 
and  a  discussion  of  qua s i -cy c  I  i c  .  pseudo -ey r 1 i c 
and  shortened  cyclic  codes  fin  which  it  is  srwn 
that  these  concepts  are  essentially  equivalent 
Author)  ■  • 
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The  areas  of  the  ^'-.0^    Jovial  compiler  described 
in  this  document  are  i  so  1  at  ed  bee  a  ..  •    :'  t  ii  ■  i  r 
unique  machine  ^configuration!  ano  -  .  s  t  •  rr,  d.- 
pendenee.   These  areas  und-rgo  the  mo.v-  dra.ti 
changes  when  the  eorapiUr  i>  trans  i  err.  d  ;:"  tt 
DASA  program  production  system  to  an. 
tem.   The  first  chapter  describes  the  ro 
that  provide  compool  sensitivity.   Thes-- 
expect  the  compool  to  be  in  a  specific  f 
Furthermore,  some  of  the  rules  that 
routines  k  <■ .  g  •  .  all  compool  tables  ar.-  conMcl.-rid 
rigid  length;  are  germane  only  to  the  productMii 
of  programs  for  the  DASA  system.   The  second 
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by  Charles  L.  Bosssrd.   12  Dec  62,  17p.  incl. 
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I'nc  laisl  f  i  "d  report 

DESCRIPTORS:   'Tr  !»n  jduc  er  s  ,  Coding,  Theory. 
Calibrntion.  Vibritlon.  Temperature,  Humidity, 
Shock  resistance.  M;»gnetic  effects.  Digital 
lyst  em. 

A  theoretical  )»n<ily$is  of  t  h  »■  d  i  g  i  t  1 1  ni.Tgnetic 
technique  reve.'iled  th.it  the  limit  of  resolution 
is  C.OC^  inch  armature  travel  per  bit  wfien  using 
O.CIO-inch  diameter  matrix  rods.   The  limit  of 
resolution  is  CCS-inch  irmitur"  travl  per  bit 
when  using  :.CC',-inch  dla-^  •  •■  r  -  •  r  .  <  r  is. 
The  theoretical  an.ilysis  r  ^^ .  < :  •  1   "  •    ;> 
essential  sense  windings  in  a  given  digit,  those 
adjacent  to  a  lero-one  transition,  require  a 
large  number  of  turns.   Sense  windings  of  sev-ril 
turns  in  the  other  locations  are  adequate  to 
sustain  the  signal  between  transitions.   !-xppri 
mental  matrices  having  i  resolution  of         < '■ 
an  inch  armature  travel  per  bit  w^r"  s^    s  s  !  ;j  1  1  v 
fubrirated.   The  binary  digit  of  tn^je  jnits  ii'-T- 
uniform  within  i:<  of  each  other.    \  seven-bii 
absolute  digital  altitud.'  •  r  ■  s  ri  u  •■  r  *is  d  •■  s  i  i  ■  •  '! 
and  fabricated.   The  tra-isi^-r  "oi  i  r 
of  C.CI3  of  an  inch  armi'.r   •  r  i  .  -  ;  ;)<"r 
«  range  of  C  to  23. OC   :  h'.   '.'■■■■       r^  s 
an  accuracy  of  »  two-bits  at  I  .i  t  .j  r  .  •   rv 
temperature.   Uf  this,  «  oie-bi'   .s  •  -  - 
ing  error  and  *  one-bit  is  •--       .s-ts 
Mhen  exposed  to  temperatur.  fx: rm-s  .: 
70  C,  the  digital  output  indicated  1  ,  50C  feet 
low  and  f  feet  high,  respectively.   When 
checked  for  repeat ab f 1 i ty,  the  transducer  indi- 
cated within  «7-  feet  of  the  selected  .altitude. 
( Aut  hor 
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TINSLL. 

by  G.  D.   Arney.  Jr.  and  Ii  .   1.  .  Floy  Ian.   J-'eb  63, 

27p.  incl.   illus.  ■'  refs.   Kept.  no.  ACDC  TDK 

63-1^; 

(Contract  AK  40(600)100C.  I'roj.  P'^^}] 

I'n  c  1  .1  s  s  i  f  i  ed  report 

DL.St  K  U'TiiliS:    -  H\  p  r  r  >.  .  n  i  r  wind  tunnels,  "Hyper- 
sonic flow,  Instiurori.tin   Calorimeters. 
Heat  transfer,  l  .i  1  1 1. :  .i  t  1 1  n  .  Lf  f  ec  t  i  vones  s  , 
Superae rod y n am i c s .  1 1' (trie  arcs,  Lnlhalpy. 
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Kor-M  ]i  T."h.  IMv.,  Air  Force  systems  ("ommnnd, 

*  r  1  ;  h  '  -  t  1  •  •  r  s  .  ■  ^  i  r  i-  i  r  '■  e  Ii  .t  s  •■ ,  Ohio. 

'.     I  HhKy  o"  >:■  M  ;.M      i.'.-^     '.SMVZIU     'OR    CONTIMdl  S 

DETKXTloN      il     :'\\i.--,, 

by    G .     P.     T  s  y  p  1  V  .  !  1  1  K  o  \     and    i  .     !'. .      '.  i  .  s  ^  o  \  s  k  i  v  , 

?    Jan    t^,     1  ~  p  -      1  " '-  !  .     1  1  I  u  s  .     I  '.:■!•■  s  ,  r  •■  f  s  . 

Tnn5.      no.     1-1!  -II-'--'        -.     ^Tor     Izvesllva 
\vss*'i»h     L'chebnvkh     Ziv-d.-niy,      Khi-iya     1 
K  ►■  1  .^  1  o  h  e  sk  TV  -1     T  ..;(  h  ,,  „  j  ^,  I  ,  y  ,  ^       ,  ;   ^      p|,  _      ^50-559, 
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DESCR  I  PTdH  S  :    'oxygen,  '  !  a  bo  r  i  t  o  r  v  •■  ^  u  i  pm."i  t  , 
•Th ermoc 0 u n 1 e s .  '-is  del er tors.  Hydrogen, 
Cof^b  II  s  '  I  o  n  ,   i'  :  -1  !  1  'I  u  "•  .   I  r  i  d  1  uf^  ,  I  ■^  -^  K  .  ('  a  t  ■.  1  y  s  '  s  , 
Th  e  r-no  '■►'.."-  \  s  '  r  V  ,   f  h  .•  r  To  •■  !  er  t  r  i  r  i  !  y  ,   Oi- 1  -  .M  i  o  ■;  . 

'.  w  o  r  •>  I  n  y  model  of  t  I  h  e  r  m  o  c  h  p  m  i  r  )  1  y  i  s  ^  n  i  1  v  z  e  r 
:  ,,  r    o  ■  '  1  '■  u  0  J  s  d  e  t  ►■  I-  t  1  o  n  of  o  X  y  y  e  n   in  gaseous 
~  ;  <  '  ,j  r  •■  s  r  0  n  ;  1  1  n  i  n  y   up  to   '  !     ' )  i   h  ^  s  been  r  o  n  - 
s  •  r  u  ■■  •  ••  d  •>  ".  d  '  e  s  t  e  d  under   1  .  b  o  r  a  1  o  r  v  conditions. 
;  h  ..   .  r  '  1  o  •   0  !   the  y  t  s  a  n  1  1  y  z  e  r  is  t  ■  s  e  d  on 
u  s  I  ■'  J  'he  r  e  1  a  t  1  0  ■' s  h  1  p  of  the  e  m  I"  of  a  plRlinum 
<  ■;  d   iridium  platinum  thermocouple,  o  ■'.     which 
flTirnlcss  hydros!  en  combustion  occurs  at  a  tem- 
per a 'uro  1"  th>-  jiseous  medium  of  «   -'5"   (jpgi-ppj 
due  to  t  h  •■  ,<  X  y  g  e  n  in  r  h  ■•  y  i  s  to  be  a  ■.  a  I  y  z  e  d  . 


The  research  data  may  De  used  for  developing  an 
automatic  gas  analyzer  for  continuous  detec- 
tion of  oxygen  dir.'ctly  in  a  stream  of  hot  gas. 
Author/ 
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l-.ireiyn     Troh.     1)..      .     Air     Fore.      s\-!orr!s     (omrand, 
I*  r  1  y  h  t  -Ha  1  :  •■  r  s  o  ..  ■      Forro     Ba^.-,     (J  h  i  o  . 

AN     hXi'FHIMKNI      1\        --IM.     IHF     blt(TPtiM(      ((iVIMThh: 
■■sTHt.iA''     FUR     in:0(Fssl\(,     V  h  A  S  I  K  I- Ml- N  TS     OF 

MFTtDi'  l(    piuito(;f.:apf-  , 

1 1  \  A  .  K  .  S  1  s  n  o  V  a  .      ,1  .a  n     ,     ; '  .   Trans,  no. 
y  (  I  -  "  •   ■   from  H  y  u  i  .  K  o  n:  i  s  s  i  i  p  o  K  o  "i  t  ■  t  a  r  i 
M e  t  e  (I  r  ,a  n  A  s  t  r  o  n  o rr.  i  c  h  o  s  k  o  y  o  S  . -  \  e  t  a  .   AS  S S S  R  , 
No  .  ,,  111  .   ■■--.■, 

r  ri  c  .  a  s  s  1  f  1  1-  d  report 
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lions,  I  ^  ^  H  , 
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'  r  s  ,     'Meteors,     T  r  a  n  s  1  a ■ 
■  n  T  ,      P  h  o  t  0  y  r  a  ;  h  1  c 
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f  0  r  e  i  y  n     "I  eo  h  .      !•■  i  \  .  ,      ^  i  r     F  o  r  c  •■     s  y  s  t  en  s    C  o  mn  a  n  ri  , 
W  r  1  y  h  '  -  i '  a  t  t  .  ■  r  s  I)   I     '•  i  r     F  o  r  r  •■    H  a  s  e  ,     1 1  h  i  o  . 
sC  I  FNCI-     >M'    7  I  Cil'.ii:.'i(,V  . 
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1  -1  s  s  i  f  1  e  d     r  •  p  0  r  t 


II  h  SC  H  I  I' T  I  iH  S  :        '  s  ,•  i  e  n  I  1  f  1  .      o  r  y  a  n  i  z  a  ;  i  o  n  s  ,     M  >  .sK  , 
h  1  ec  t  r  o  c  h  em  i  s  t  r  y  ,     o.  i  o  ;i  h  y  s  i  ■■  s  ,      ".  m  i  n  o     acids. 
Ocean    currents,     : '  o 1 y  m  p  r  s ,     A  r  c  h  ^  e  o 1 o  y  y ,     Con- 
ferences,    s  r  i  ,.  .1  •  1  •  1  ;      r  ■  ■  s  ••  ■  r  o  '■  . 

The     traditional      ■  a  n  ii  .  1      a  s  s  p  r^  (-,  1  y     of     the     ^  c  a  d  e  m  y     of 
s  r  i  p  ■■  (■  »    I  s  s  H     met     ri  ■ ,  r  1  '1  y     t  h  -    w  e  .-■  k     ■  -  "    February 
1  r     t  h  .-     House    o  i    s c  i  ..  ■,  '  i  s  t  s  .        "^  h  ••      •  s  s  e  "^  I  1  y     w  n  s 
opened     by     the     I'reSlri.-nt     of     i  h  .■     '.radery     of 
scie;o..s     IssH,      N  c  a  ri  .■"i  I  .    1    1 '1     M.       ,         Keldysh. 
^  c  a  d  ••  m  i  c  i  n  n     V  ►>  .      K        :   e  d  o  r  o  \'  ,     Scientific     '^  .■  ■  ■  r  e  *  a  r  y 
t  ■  e  n  e  r  ">  1     of     1'  r  i-  s  1  d  1  u  r     of     t  h  <       '.  r  a  d  .■  m  y     of     ■m-  i  e  n  r  .■  s 
I   ^  S  K  ,     r  e  p  0  r  t  •■  ri    on     r  •■  s  ii  1  t  s     of     scientific     activi- 
ties    of     the     >  c  a  d  e  --y     d  u  r  i  n  y     the    past     year. 
\  u  t  hor 
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I-  0  r  e  1  ,j  n     i  e  c  h  .     !  I  i  V  .  ,      '■  i  r     • "  o  r  •  •      Systems    (;  o  -n  n  n  d  , 

W  r  1  g  h  i  -  I'  n  t  t  o  r  s  0  n     \  i  r     '  o  r  o  .■     : ;  a  s  -^  ,     ■ )  h  i  o  . 
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WoKK  , 

by     \        '  .     \orob'ev      .  ".ri    (..      '         '     dr.-yev.      "■     ,1  a  n    ■  ~- , 

-p.         Trans.      -,0.     FT  1  i-l 'I -•  .  -  ■     "      from     \estnik 

^  y  s  s  h  e  y     s  h  k  o  1  y  ,     N  u  .     r  ,     pp.     ^ " -     '  ,     "    ■ ' 
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'  A-^t  iiinajtK'.s. 


ASTRONOMY 
Astrophysics 


AiV2>l    120       OIS  $2.60 

A.r  For^e  Cambridge  Research  Labs.,  Bedford,  Mass 
HlvLATIONSHlPS  BFTWEEN   H-ALPHA   LINE  WIDTH, 
LMKNSin',    AND  FLARE  AREA,   bvElskev.  P.  Smith 
!a-  bl,   3()p.    6  refs.    CRD  Research  notes  no.    74; 
AFCRL  62-226;  NASA  N62-11356. 

;  n-sCRirrORS:  *Si)lar  flares,    *Asironomical  data, 
>iat.stical  ajialvsis,    *Stanstica!  functuxis. 

n.e  relationship  between  several  parameters  of  the 
:!-alpha  line  at  or  near  maximum  is  studied.   TTiese 
parameters  are  line  width,   central  intensity,   and 
tlare  area.   The  data  were  obtaine\l  from  the  1.  A.  U. 
i^)aarterly  Bulletin.   The  correlations  between  any  two 
f  the  three  characteristics  are  quite  kxjse,   with  large 
.i:riounts  of  scatter  as  showii  in  the  appended  figures. 
(A  .It  h  or) 


\;v2s(.   44^       (n"S  $1.6() 


Air  Force  Cambridge  Research  Labs.,  Bedford,  Mas*; 
IMF  OPTICAL   RECTIFICATION  OF   FORESHOR  F- 
ENHD  FI-\RES,   by  Henry  J.   Smith.   Jan  62,    13p. 
3  ret-.    GRD  Research  notes  no.   75,  AFCRL62-232; 
NASA  N62-113SS.  j 

ni;sCRIPTORS:  'Silar  flares,   c:)ptical  analysis,   Cor- 
:e>.:ions,    Astronotiiical  data.  i 

I'hi-  note  describes  an  analogue  technique  for  rectify- 
ing the  area  of  foreshortened  flares  near  the  solar 

I 


hmb.   The  method  yields  a  virtual  correction  by  the 
scH;ant  formula,   with  correct  weighting  of  the  correc- 
tion factor  at  each  point  in  the  flare.   The  examples 
discussed  illustrate  the  difficulties  of  measuring  the 
areas  of  complex  flares.   (Author) 


AD- 281    175       GTS  $1.  10 

Center  for  Radiophysics  and  Space  Research, 

Cornell  U. ,   Ithaca,  N.   Y. 
THEORETICAL   RESEARCH   IN  ASTROPHYSICS,   by 
T.  Gold.    Final  rept.   1  June  60-31  Mar  62,  on 
Contract  AF  49(638)915.    30  Apr  62,   7p.    5  refs. 
Rept.   no.   CRSR  118;  AFOSR  2539;  NASA  N62- 13133. 

DESCRIPTORS:  Theory,   ♦Astrophysics,   Galaxies, 
Hydrogen,  Molecules,   Moon,  Antennas,   Plasma 
sheaths,   Electromagnetic  properties,  Infrared  radia- 
tion.  Particles,  Terrestrial  magnetism.   Magnetic 
fields.  Interstellar  matter. 

Brief  summaries  are  given  of  research  on  the  abundance 
of  inolecular  hydrogen  in  the  galaxy;  the  hydrogen  at- 
mosphere of  the  moon;  the  interaction  of  a  tenuous 
plasma  with  an  antenna;  infrared  astronomy;  plasma 
and  magnetic  fields  in  the  solar  system;  magnetic  ef- 
fects of  geomagnetically  trapped  particles;  general  rel- 
ativity; and  dynamics  of  grains. 


NASA  N63- 12150      OTS  $8.  10 


of 


Enrico  Fermi  Inst,  for  Nuclear  Studies,   U. 

Chicago,    III. 
THEORY  OF   RECONNECTION  AND  ANNIHILATION 
OF   MAGNETIC  FIELDS  WITH  APPLICATION  TO 
SOLAR   FLARES  AND  INTERSTELLAR  SPACE,   by 
E.   N.  Parker  (National  Center  for  Atmospheric  Re- 
search),   Rept.  on  Grant  NsG-96-60.    [1962]  85p. 
55  refs. 

NASA  N63- 12063     OTS     $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics  and 

Space  Administration,  Greenbelt,  Md. 
MATHEMATICAL  ANALYSIS  FOR  THE   ORIENTATION 
AND  CONTROL  OF  THE  ORBITING  ASTRONOMICAL 
OBSERVATORY  SATELLITE,  by  Paul  B.  Davenport. 
Jan  63,    I9p.    Technical  note  D- 1668. 

NASA   N63- 12064     OTS     $0.50 

Goddard  Space  Flight  Center,  National  Aeronautics  and 

Space  Administration,  Greenbelt,  Md. 
SEPTEMBER   26,   1960  SOLAR  COSMIC   RAY  EVENT, 
byC.  E.  Fichtel,  D.  A.  Kniffen,  and  K.  W.  Ogilvie. 
Jan  63,  9p.   17  refs.    G -263;  Technical  note  D- 1675 
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are  verv  simiUr  to  those  obtained  uainc aerial  haze  as         DESCRIPTORS:  •Television  display  systems,  Piaures, 


PR  w  2  H()H  frrs  s  on 

Till   kv'Iahon  h.m.wcj    ( 't    vi.Ni;s.  bv  can 

Sj^^j  ,      KL-pt     .*!  CoritrKt  NA^*    f'  and  (irant  Ni>F  G4140 
lSstp^<i.    Up.   75  rets      Ifchnical  rcfX     no    32-34: 

.M)-J4x  ^17, 

Dt.s*   KIP'IORS     'Infr  irti:  r  I  li  iM    r.,    'V     ■    ,-.    'Mbedo 

(A-rrT.'rnv).    Surf.icr  'cn-.XT  ir  .r  ■■  > ,    V  in  All'': 

r  idi  iti.wi  ht'lt,    Witi-i    ^if^T,    PLinct.iry  atmos^>h.  fs, 

Ahs.ir  pfi'in,    Clixicls.    A  r>ii:iilan^  >■ 

KcL.'U   ••u.rMs^iv..-    .h-..  r  .  ir,   -r  .    <  '.     •.-,  ^i .  c  bright- 
ness w-r  [xriturr-,    lear  N«.    ;.  ^  K       !'•     ^t^ectrum 
pf/.  1  111.-,   m  .KUin  J-  •,viicht.<t.»i  or  cycli«r<)n  radia- 
n.H-,  tr  >-Ti    I  Cvrhcrei.-  V  in  Alien  belt,  the  emission 
ni  ,sr  :^    -her ma  1   m.!  :'i    <i.ibly  arises  from  just  beneath 
the  •,  ata.e  of  Veni.s.     !  '  e  r  i  ii  if  i<xi  tempiT ature  (i  an 
airless  olanet  Aich  Ve-iu-    -  -U  i  -et.rrecteU  aUK.-do  and 
solar    ;i-,tinee  is  aU-iit  J.Si'    :- v  k     f  'he  pc-riixJ  of  roca- 
tior  :s  •nuv.h  less  than  the  fXTiod  ..t  revolutiun  ur  if 
rher-      ->    i-.preeiable  ::itL  r  hemist)herie  circulatuxi.  or 
jb««,t    (^<i  Jeg  K   if  Che  'A  •  ,«ru)ds  are  cocTi^^ir  ible.    A 
surfue  re  mpc- rat  Lire    if  h(ju  Jc-g  K  demanJ.s  a  .ery 
effi,  1  -nr  ^reenhot.se  --ffeet.    Krom  the  radiatuw 
bala:-^e.  the  effeetive  jbst)rpnvity  of  the  atmosphere. 
inte^r  iti\!  over  all   A.ive- len^hs,    is  about  0.99S  fur 
noiisvn^hronous  r'<arion    the  equivalent  atmosphere  is 
omq  ie  between  1    =>   inJ  40  microns.    Water  is  the  only 
mole^  we  whK-h  IS  lilcel-.  'o  ^h.-  abundant  on  Venus.    The 
dbstri^e    if  surf  ue  liq..;  :  •«.  iter  inhibits  the  establish- 
ment   if  'he  Irev  equi.i.'ri  .!".  and  reduces  tidal  frialon. 
Becau-.'     >f  the  hif^h  tern fvr Hare  and  the  absence  ot 
liqui.;  A  Iter,   It  is  .uihkely  that  contemporary 
induep...us    iri^anisni  e\;st3  ^)n  the  surface  i<  Venus. 
(Ajth..r  ) 
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Jet  Pr  piilsion  lab  .  C^lif.  Insl.  oT  Tech. ,  Pasadena 
Shl.hN()(",RAPHK'  tlX'K  )i\V!HS.  by  B  E  Kalensher 
Ke;if       .n  e:ontr  1.  t  NASA    '-      -4FebM,    35p     7refs. 

[  /v  hnual  rept     no,     ^J    41 

I  s<  KIPIOKS     *1  anar   pr-c^-s.   "Equatiofis  of  moclon, 
•;^nar   satellites,   Sate ! lite  vehicle  trajeaories, 
^(o.>^l,   (Iravitv     R.tari  tv   >,.  "physics,   Inertia. 

The  Moon  s  triaxial,   ii  ivitational  pocential  and  Its 

complev    r(«arv  moci-n  ( libration)  are  incorporated  in 
the    -'juations    it  motiT.     t    i   sfvi^e  vehicle  in  the  near 
vKiiiitv  of  the  Moon,     \  t  i-.sf  .rmation  is  derived  be- 
tween, 'he  spuce-fixe.:       « 'I   Unate  system,   centered  in 
the  Mxxi.   in  which  the  vehicle  s  motum  is  computed, 
dnd  A  coordinate  sv  sten;  tixe.l  m  the  lunar  b<x!v.    i.e.. 
d  c<xirdinate  system  ^hich  r  -rates  with  the  Mixin. 
Finally,    an  expressum  is    l.rive  :  for  .  omputing  the 
velivitv  of  the  space  vehu  ie  .;;  "le  M'»-n-f:\ed 
cixir.linate  s',  ^tem.    (.\.X^'.'n:) 
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L.angley  Research  I.  eii'et  ,    Natimai   Aeronautics 

and  Space  A  InunistratKin.    1  an^ile'.   station.    \a. 
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v,A^SA   \h\-    S)f>2    OlS    $0.  s<) 

Nil.  . nil    \er4>nautn.s  anO  -S^'acc  Administration, 

A  i.snin^tton,   D.   C 
,)IKl.c:i    MFASlRFIMliNIS  OF  COSMIC   LX 'S  1 
SHOWhKS,   by  M.   IHibin.    Jan  63.    1  2p.    I4refs. 
Icxhrncal  note  I)- IS  44. 
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Tin-lS4»Ji    Ui^     *l.  lU 

Sandia  Corp.  ,    Albuquerque.   N.   M.x. 
EMPLOYEE   EVALUATION:  AN   ABS  IR  AC  I    McDM  . 
b>    VhomasF.  Marker.    Rept.   on  Cuniract  A  1(2^- 1):*^^ 
23  Apr  62.    lOp.    SCDC-2618. 

Personnel  and  Training 


PB    162  4Q6    OT^  $4  60 

(Institute  of  C<:txiesy,   Ph<<ogrammetrv  and  Cartoi;- 
raphy]  Ohio  State  U.   Research  f      .■  U'l    t..   i  m!  :mbus. 

TUB   EFFECT   O"    IMACE   Df- CM  A  '  VM  !< 'N  OS  \'1SI 'A! 

SEARCH:    AERIAL   HAZE,   b>  i   li:^    I     '.:,>ei  ;,   Oleir:  A. 

Fry,  and  Jay  M.  Enoch,   Repc.  on  Human  Asp  .is  ot 

Photographic  Interpretation,  Contract  AF  3<i(niJ)|SH(1. 

Ian  58,  42p.    13  re-fs.  Technical  paper  no.  ^^^^)    l\-2t^. 

RADC:TN  58-275. 

DESCRIPI  '   R.s     'Map  reading,    'P'-  t  j^traphic  a:.alvsis 
Aerial  photograpbri,  f:)pcical  systems,    n^isplay  -\ste'vs. 
•Visual  perception,   "Target  recognitK^n,  Optu.il  ima^e. 
Degradation,   Ha/e,  Human  engineering. 

The  effect  of  general  contrast  reduction  of  pt:ct( yi  apfiu 
displays  simulating  the  effect  of  aerial  haze  on  sean.' 
waa  considered  in  this  study.    It   Aris  f"  .nd  that  wtie-n  fx^- 
phott^griph  IS  degraded  in  this  'na:;:ur,   it  takes  a  longer 
pL-r;  ■<-:    'f  time  to  locate  critual    letails.    !    .rfe:,    it 
was  found  that  the  average  duration  of  eye  f.vation.s  in- 
creases as  the  over-all  contrast  is  reduced,   .i:\A  the 
average  extent  of  individual  eye  movement-  .1^.  rease.s 
as  the  over-all  contrast  is  reduced.    In  hriel,    i  smaller 
area  is  covered  per  unit  search  time.    The  impluatiof- 
of  these  findings  are  discussed  at  length.,  anj.i  s.ig^gested 
approach  to  the  selection  of  photographs  to  rx   maly/cd 
has  been  considered.    (Author) 


PB    162  4'iS     0T<^$2.  60 

[Institute  of  C^cKlesy,  Photogrammetry  and  Carto^ 
raphy)  Ohio  State  L.    Research  Foundation,  C.  lu.nhcs. 
THE   EFFECT  OF    IMAC^E   DEGRADATION      N  VISOAL 
SEARCH:   BLUR,  by  Jay  M.   Enoch.   Rept.  on  H,Li;:ia!i 
Aspects  of  Photographic  Interpretation,   Contract 
AF  30(602)  1S,H().    fan  s^,    jsp.    ;  r-f-.    le.'iacal  {vi;xt 
no.  (6^6)    l^   Jsii    KAlx     I\    ^^j   '^    AP  :Jo  2JS. 

DESCHIPO 'KS     'Map  reading,    'Fh.  t' 'crap:  k  analysis, 
Aerial  ptKitogr.iphs.   '  t^Xi.al  -.v^teni.s,    'Usplay  systems, 
•Visual  perception.   Optical  muges,    IX'gra.lation, 
Tarwcer  recognition.   Human  engineering. 

I  tie  effect    'f  bl  :r  on  vi-,ial  sear^'.   a.i.s  st..died.     Ifie 
mtxlified  opnt  rial  111' 'kir  ipr-,  ap^^irit  .s   Aa-,  emplove^i.    It 
was  found  tfiat  as  blur  increase  ;,    iv    rige  diiratK)n  of 
fixation  increased,  and  aver-ige  :;ite  rtivation  distance 
decreased.     T'^iese  findings  ndicate  less  area  is  covered 
per  jnit  time    in  .k'gra  k.-  '.  nuterial.    Since  ttiese  findings 
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are  very  similar  to  those  obtained  using  aerial  haze  as 
a  form  of  degradation,  one  may  generalize  these  find- 
ings to  other  forms  of  degradation.    The  implications  of 
these  findings  are  dlscussecL    (Author) 

PB   162   495       OT^  $  vK)  | 

[Institute  of  Ge^xlesy,    Ptuxogrammetry  and  Cartog- 
raphy] Ohio  State  U.    Research  Foundation,  Columbus. 
niE   EFFECT-  OF   UMITING  THE  TIME  ALLOWED 
FOR   SEARCH  UPON  VISUAL  SEARCH  PATTERNS, 
by  Morten  W.   Richman,  Jay  M.   Enoch,  and  Glenn  A. 
Fry.    Rept.   on  Human  Aspects  of  Riotographic  Inter- 
pietation,   C^xitraa  AF  30(6(.)2)15SO.   Jan  58,   35p.  4refs, 
levhnical  paper  no.   (696)- 12-268;  RADC-TN-58-234. 

:)F:SCR1FT0RS:  "Map  readmg,    'Photographic  analysis, 
Aerial  photographs,   Optical  systems,    'Display  sys- 
tems,   •Visual  perception,    •Target  recognition,    Time, 
MJinan  engineering. 

Hiis  investigation  reveals  that  the  search  behavior  of 
observers  changes  in  relation  to  given  conditions,   with 
>pocial  reference  to  time  fa.  tors  controlled  by  the  in- 
vestigators during  the  tests.   Of  the  two  groups  of  ob- 
^ervers  tested  it  is  noted  that  the  group  receiving  in- 
sti  ictions  limiting  search  tune  showed  a  somewhat 
ai^celerated  aptitude  in  the  mLviification  of  search 
benavior.   (Author) 


m    162  499    OT,^  <,].ho 

[Institute  of  C*K>de8y,  Photogrammetry  and  Cartog- 
raphy] Ohio  State  U.    Research  Foundation,    Columbus. 
THE   EFFECT  OF   THE  SIZE  OF   THE   DISPLAY  ON 
VISUAL  SEARCH,  by  Jay  NL   Enoch,    Rept.  on  Human 
A.spects  of  Photographic  Interpretation,  Contract 
AF  30(602)1581).  Jan  5s,   36p.   8  refs.  Technical  paper 
no.   (696)    15   2^^.  RADC>TN-59-64. 

nESC:RIPTORS:    'Map  reading,   •Photographic  analysis. 
Aerial  photographs.  Optical  systems,   •Display  systems, 
Si/ing,   •Visual  jx-rcepiion,   •Target  recognition. 
Human  engineering. 

1  welve  subjects  were  presented  an  ordered  series  of 
e,vjx-rirr>ental  aerial  mape  of  different  size.    Their  eye 
traces  were  recorded  on  a  nuxlified  ophthalmograph 
while  they  searclujd  for  a  specific  critical  detail.    As 
Aas  noted  in  other  experiments  of  this  series,  coverage 
of  tlie  display  was  not  uniform.    In  parucular,  greatest 
attention  was  pjaid  to  the  center  of  the  display.    Search 
behavior  in  displays  subtending  9°  and  larger  at  the  eye 
remained  essentially  the  same.    For  smaller  displays, 
marked  differences  *«re  noted.    As  the  size  of  the  dis- 
play decreased,  durations  of  fixation  increased,  inter- 
fixation  distances  decreased,  concentration  of  attention 
m  tlx."  central  area  increased,  and  efficiency  decreased. 
Hfficiency  is  defined  as  percent  of  eye  fixations  falling 
within  tlie  display  area.    The  implications  of  these  find- 
ings are  discussed,    (Author) 
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[Institute  of  Geodesy,  Photogrammetry  and  Cartog- 
raphy! Ohio  State  U,   Research  Foundation,  Columbus 
!  USION  OF   THE   LINES  OF   A  TELEVISION   DISPLAY 
by  Glenn  A,   Fry.    Rept.   on  (Human  Aspects  of  Photog- 
raphic Interpretation]  Contract  AF  30(602)1580.   Sep  60, 
24p.   2  refs.  Technical  paper  no.  (696) -24; 
RAIX'   TN    60   217.  AD  2SI  21".  g. 


DESCRIPTORS:  *Televi8ion  display  systems,  Piaures, 
Optical  images,  •Focusing,  'Aerial  reconnaissance, 
•Photographic  analysis,  Photograiphic  intelligence. 

This  study  is  concerned  with  the  use  of  pictures  trans- 
mitted by  television  for  stereoviewing  and  cover  com- 
parison.   In  both  situations  it  is  desirable  to  get  rid  of 
the  line    grain  in  the  television  display.   This  is  a  study 
of  the  feasibility  of  blurring  the  lines  of  the  television 
display  into  each  other.    With  a  Gaussian  aperture  and  a 
(Behavioral  Sciences --Human  Engineering,  5  May  63) 
pair  of  crossed  cylinders  it  is  possible  to  create  a  blur 
in  a  direction  perpendicular  to  the  scan  lines.    A  ground 
glass  was  also  used  to  produce  a  blur  in  both  directions. 
Both  methods  of  blurring  were  tested  using  various  kinds 
of  test  objects.    Mathematically  it  can  be  shown  that  the 
ideal  type  of  blur  for  this  purpose  is'one  with  a  blur 
function  that  conforms  to  the  normal  curve.    Blur  in  a 
direction  perpendicular  to  the  scan  lines  is  much  better 
than  blur  in  all  directions.    Less  information  is  lost,    A 
special  technique  for  printing  positives  from  negatives 
was  proposed.   (Author) 

PB   162  497    OTS  $3.60 

[Institute  of  Geodesy,  Photogrammetry  and  Cartog- 
raphy] Ohio  State  U.  Research  Foundation,  Columbus. 
THE   EFFECT  ON  VISUAL  SEARCH  OF  THE  DEGREE 
OF   GENERALITY  OF  INSTRUCTIONS  TO  THE  PHOTO- 
INTERPRETER,  by  Jay  M.  Enoch.  Rept.  on  Human 
Aspects  of  Photographic  Interpretation,  Contract 
AF  3CK 602)  1580.  38p.  8  refs.  Technical  paper  no. 
(696) -14-270;  RADC-TN-58-299. 

DESCRIPTORS:   'Map  reading,  'Photographic  analysis. 
Aerial  photographs.  Optical  systems,  'Display  systems, 
•Visual  perception,   *Target  recognition.  Human 
engineering. 

One  of  the  main  variables  affecting  a  search  pattern  is 
the  nature  of  the  instructions  given  the  photointerpreter: 
In  this  study  photointerpreters  were  asked  to  locate  a 
class  of  objects.    In  two  separate  parts  essentially 
identical  findings  were  found.   A  less  specific  instruction 
results  in  a  nxire  generalized  search  pattern.   However, 
the  tendency  to  concentrate  attention  at  the  center  of  the 
display  is  strongly  evident  as  are  other  biases.    Marked 
differences  in  approach  to  a  given  problem  and  in  ability 
to  handle  a  given  problem  were  found.   They  were  dis- 
cussed in  terms  of  division  of  the  work  load  of 
photointerpreters.    (Author) 
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DESCRIPTORS:  Eye,  Motion,  Measurement,   'Visual 
after-images,    'Map  reading,  Ophthalmology,  Test 
methods.  Visual  perception.   Behavior,   Maps,   Aerial 
photographs. 


Eye  movement  phon>graphs  were  made  for  a  griKip  of 
eight  subjects  under  conditions  of  free  >earch  as  well 


tllctl  of  I  emfoi  .  en.LT;',    [<i  .k  :  u  e  d-A.i  tatigue 

Roliabilit\     t  ■:,e    :.i:.i  :   :    >  K^ei    i  .:; 

/-,._..-^r.  r»,.-..cK. ,!,(  f,  ,r  ,i.-i.itinv'  the  oresence  of  the 


DF:SCRIPT0KS:    •liov.iN,    Moll.  ,1,    •Arin.s,    *Hand.s.    'Re- 

a.  ■  lor.  'inie,    Ph\-~ioIi>g\,     i\'-t-,    |  X'tei  iiunat  lor,,    *Ke- 
,u  tU'ii  (P.-\.  hol.igy),    IK. man  engineering,    ♦P.'^ychomotor 


aortic  strips  micro-card  available  and  other  polymeric 
materials.  The  inadequacies  of  the  methixl  of  analysis 
are  discussed.     (ASTI.A  abstract) 
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!.     I  *)f^.«.'  fin,;i!',^s  Kuhcatt'  less  area  is  covercJ 
;irne    >n    k'k^r.i  k-  !  'tutLTia  1.    Since  tfx;8c  findings 
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Eye  movement  phott>)jfraphs  were  made  fur  i  jir.n.,p  .if 
eight  subjects   under  condir:  1I1^     >f  free  >ear.h  a>    Aell 
as  wich  an  autcmatu  scanning  jppar-U-s.    Ir;   i.lvli •;«-., 
Che  subjects  were  instructei.1  ['<  ^eai.h  t)v  ^. -i;',:'.;  :-.k;  -r, 
a  bousrrophedon  pattern  sirniliar   r"  rhe  parser"  pr  e- 
sented  by  the  automat K   s^annir.g  Jpparar  .n  .    Mall    't 
the  group  i*)Cained  enfianccil  feedback  ;rt  t   -a',  u'  by 
means    'f  a  simple  after    ;r;iage  'v.eth.Ki,    ^'h.^t-.    >'•  :^-d 
them  m  knowing  where  'he\    Aere  -^"!:^cy\^v■.'.\  txir- 
mg.    The  effect  of  these  vjr;  K.^  :-!erh. -ds    .p"v.  ^c\:ch 
behavior  was  investigatev.!  fr  n:    'he  ;>>;:'.'    >t   .:t-->.     t 
durations  of  fixation,    extcT.t>    -f  eve  -t^  ^eI:ie!U,    pat- 
terns .>f  eye  mcwemenrs  and    .n:t    r'-itv    'f  -hsplay  cov- 
erage.   Particular  attentior'  :^  ^.veti  •     '.'.c  p>.<ential 
uses  of  feedback  enhance!T;<.T.:  b\    rea;,-.    >f    ifrer-im- 
ages  in  'he  search  Mt,.at:  t..    (A  .rh  t  ) 
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[InsLUuie  ot  Gcodcr.^,    Phut^>grammetry  and  Cartog- 
raphvl  Ohio  State  I  .    K-,-,car.h  Founda'ion,   Columbus, 
rut:    KLL.ATION    OF-    HI  I  K    AN[)   ^'.KAlN    !(      Hit. 

visiBU  irv  OF  c;oMHAs:  b<  K:u.r<^  and  gka tings 

by  Glenn  A.    Frv  and  la'.  M.    (.n  >^  r..    Kept,   on  [Human 

Asptx'^  ot  Pho(.jgraphK   Inr.i  p: -.tationl  Contract 

AF    iO(b()2)lSSU.    Api    ='^,    '  >p.    -^  ■    t-,.    Technical  paper 

no.   (^'>^)-l^-2^i.  RAIX:- IN-i^-2.j\ 

DtSC:KIPrOKS;  'Mip  r -aduK.    'Photographic  analysis, 
•Aerial  photographs,    ^'i-^ii'iht. .    Op'i^-il  system-,. 
•Display  system-..    '  Vir-ikii  p«- :  .    ;";>  r..    'Target  recog- 
nition,   Hainan  enginee:  in,^. 

Contcr.'r. 

KeU;;^n  of  amount  .)f  blur,    luminance  level  and  con- 

trasi  :o  the  visibili'v    't  j.  tKuder 
rhe  jfrL-ct  ot  blut   and  ^i  air.  upon  visibility  of  a  border 
The  r^-lariun  ot  'vpe    -t  t>L,i   to  the  effevt  of  blur  upon  the 

visibilitv  ot  a  hi>rde: 
The  relation  ot  tvpe  ot  t)lur    to  tne  effect  of  blur  on  the 

resolution  of  a  giating 
Effect  of  grain  on  the  resolution  ot  a  giating. 
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[Institute  of  Geodesv,    t^.ot  y:  i:t^:;;e:  t -.   and  Car  tog - 
raphv]  Ohio  State  l\    Repeat,  f.  f-'oandat  ;>m'.,  {'■  ■■  .::  h  .^. 
VISIAL   PERCEPnON   ()¥    IHF   ORIFMATION   OF  A 
LANIX)LT    RING,    b^   jav   M.    F.t'.^r.  .i:-.l  C'.len:-.  A.    Fry. 
Rept.    on  [Human  A^p«.■cts    if  F^ot.-gi  aph.i.   It'.terpret  i  ■ 
tion]  C:ontract  AF   kKb<J2)l^M).    Apr  ^^,    ~  U^    ~  tet.. 
Technical  paper  no.   (6^)- 1-2^2,   KAIX      I\    -'   2<^'. 

DESCRIPTORS    'Map  reaJii-..^.    'P-iof  .^:  it^tuc  analysis. 
Aerial  photographs,    L..iniine>.en^e,    Optical  ^v-.tem^. 
•Display  systems,    •Visual  per^e;-it,  >i',.    •  I  a:  ,iet  r  ^v  o^- 
nition,    Visual  thresholds,    Stitnulatioii,   t  ondit.>H,ed 
reflex,    Human  engineetinj;. 

Contei.'s : 

Stud.es  performed  i!i  otne:    lab-'tator    es 

GeneiJil  txitlane  of  the  ^t  .^iv 

The  >t.:nulus   patter;; 

Apparatus  and  pnvedi.re 

First  major  experiitient :  lammance  level:  duration 

and  >-ontrast 
Time  required  to  res^xuid  'o  :t-,e  preseixe    >!    i  ; andolt 

ring 
Secixid  iiiajoi   expetiiiient    ;ate,    -.izc  and  contrast 

Self  ;\u  mii 


hi;cxt    >1  :  einf.ii  .  emti;',    i'la^tu  ca:v!  tati^i-.e 
Reliability  at  the  data  for   i  K-^ei;  run 
Contrast  threshold  for  deiext.i.^  -he  presence    -f  tJic 
landolt  rinti 
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[Fistif  .te  of  Ceixy-\,   P'<>tograni:t  ^'t  r  ■,  a:!.:  Oaitog 

rapti,  '  Mf.io  M.ite  :    .    r<r-.o.ir.t    i  o.,nd.Ui  >::,    I  ojiimbus. 

SL'MMAK"!     ;^'t-.P<i^i,    l'\    !'■    M.    ;-.:hk:.    oidldennA.    1- r\. 
Rept.    Of.  M  .:Tia:i    \sp.-.t-  o-   i"i,  .[o^rapt;:^    l:;te  i  pretat  u>n, 
Contract   \\     mKN '/)  1 -^^.    Vpi    =-'^,    1 -p.    IJiet,-.. 
Technical  p. ;x-:     ".   (<^^n    1"    2>2    KA:h-    i\    =.^    hS, 
AD   J2ti  J.l. 

DBSCKir:  I  )'<"s     'Map  rea.!i:;^,    •P:,..'  'ktrapi.K   aiialssis. 
Aer.a!  pf'  t  'w;:  ipcS,      'jX;.!.  -systems,    •l>i-.pla\   svstettis, 
•V.s..ai  fxi^^-^t;    :-,    'l  a:  ,v'-'   recognilioii,    iiuiiun 
engineerings 

A  brief  revieA   :s  given    't   r  -^ats  obtaine.:  it;  a   series 
of  eight  ex;vi  itiients  designeo  to  identif\  •.'i«    :;iaiot   la^ - 
tors  encountere-d  in  searcV;  performance.     I  lie  signifi- 
cance of,   and  applications  of  these  s<.-.e:a:  ti:idings  are 
discussed,    (Autfior) 

Psychology 
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Coordinated  Science  Lab.,  V    oi  Illinois.  Urh.in 
CAKF'F'I       \    P!l  i^T  STIT)Y  OF    UW   F:FFF('1  s  iM" 
HEAVY     I.\K01   !     I(>.\n  ON   HL'KIAN   .W!!   .\!  ■'.  o 
MATIC   DFOlsjiN    N'  .KFRS.  by  H.   Wallace  Sin. nko   md 
Glenn  P    Cartwngh.t.    Rept     .xi  Contract  DA   ^6-i'W- 
sc   36695.    Sep  59,    i9p     10  refs.    Rept.   no.    K    11;). 
AD-228  IU9 

DESCHIP;  '  KS:   "Combat  information  centers,   *    ir- 
craft  defense  systems,   •Reasoning,  Computer-,    \eM.il 
targets,  r")etection,  Air  comlxu  analyzers.   Human 
engintvring,   'IX-cision  making,  Automatic 

A  test  was  made  of  the  hypothesis  that  heavy  target 
loads  would  adversely  affect  a  human  tactical  vl  cisin- 
maker  while  the  same  number  of  targets  w  >.  ;  !    .ot 
degrade  the  performance  of  an  automatic  s\-iiein.    .\ 
series  of  air  defense  exercises  were  conducted  u-mg 
the  Cornfield  system.    Three  levels  of  autn-r.  it;cus 
were  introduced:  (1)  the  system  was  pro^ir  Ktiit-ed  ro 
run  without  any  human  inter vrnti  m    (2)  'he  ;  illv  .urto- 
matic  system  ^i.id   i  CIC  offuer  ^h.     .ould  ovei  ride 
computer  decision-,  .  >i    :;i,ik-  'i-  iA«.:-  ,'.tv  i -i  ot-.s  if  he 
chose  to  do  so;  anvt  (  M    i.    U'     iftun    *  u;  to  make  all 
decision-  t".:!!  !i;i.;  'h.r-.Mt  evaluation    in.:  ^election  and 
assigni-n-n'    't   .*,■/, ij-xni--  while  the  computer-  did  oidv 
routine  vector  niv;  '  't  ;ntet .  o,t>  't  -.      Kf-^iiir-  •  •!  the  ex  - 
periment  did  n^X   -Lp;-.-!'  'he  !;vp<<h.e-.i-      Actually  the 
mcjre  automa'K  v^'r-^ion-^  oi  •';-■  -,. -trm   illouod,  more 
target  penetrations  and  acco:npli-';'L:  ti^ei   kills  than 
the  least  automatic  mcxie 

PB  162  776  OTS  52.60 
Iowa  State  U.  (Iowa  City]. 

DiNOKi':!    movf:mi-;nt^  icv.  nkd  \n!)  .w.ay  f'rom 

Tli!     BonV    IN    :HI-.   llOKl/uN'I  \;     P!  .\N1  .    b\  Judso:; 
S.    tit'  -^i'.,    t-.d.\ar .:  '.^  .    'A  u--h<.':,,    a;id  [■;  .gerua  B.    Norn-. 
Rept.    no.    6on  Contra.'   N'^-t.-^",    pr>    .    2.    >ep  4S, 
2\\    -  refs.    ATI-i.S  .iU5. 
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ni-:SCRirrOKS:    'lio^is,    Motn  n,    'Arms,    *Hands.    'Re- 

j,  ■  loi;  -iniL',    Ph.\-!ou>g\,     I'e-t-,    IX'tei  nunaiioii,    *Ke- 
.1.  :ii  ;i  (r-\v.  tiology),    Human  engi;ieeiing,    *PsNchomotor 
•(.-,'-,    Siati-ii/al  .iiiah  >i.-,    In^t  runient  dials,    Instni- 
inent  p.ineo-- 

!vi-K   movement -condi II' ii'-  alil-  ,ilte red  so  tl-iar  the 
.    '.ividtiaN  were  ref|iiired  to  i;iovo  alon^  a  U;-',,.'  lying  m 

:;i   );ori/o;;:al  p'!.i:;e  b;:t  porp<.'iKlivv.lai   to  ttu'  frontal 
.  lane  of  the  lH>dy,    i.e.,    'o'.v.ir.:  .ind  a\wi\  trotii  the  front 

1  TJH'  holy  along  a  hori/ontal  -ii-face.    I  he  inaior  e\- 
,'<'rii;  t   ;t,il  \aiiaMe-  Aeie  length  of  iiio\-eini.-nt  (2.5,   10, 
md  4U  ^:m.  )  a:id  diiL^tio^  of  MowniL'nt  (i;n\ard  and 

iitv\aid). 

BIOLOGICAL  SCIENCES 

Anatomy  end  Physiology 
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.;\Liic  P(Mi-\ri\i    Oi    oi-KiAiN  I'oPi';  \i  ions 

UF    DKO.sol'lill   A    i'f.K.slMl!   IS,    !n    hdiot  H.    .Spiess. 
Rept.    t>'i    .-^"^    -.^f'^,    o-  t'oiHiai.!  .-X  [(  H)- . )  1 '"">. 
>0  Oct  62.    isp.     .f^  t .  1-. 

t'b    lf^2  ~^,=i   e'lS  >=<   Ui 

Univi.1 -,if.  of  So;it!;t--r,.  Oahforni.i ,    I  . '-^  Angeles 
THE    tMl.riS   (11-    Ni-C;Ari\'H    RAni.Xi     ACOHl.FRA- 

■  !i  \  I  IN  i,\ko.f:  fxphrimfntai   .\Ni\ni.s  (Gtv\  rs 

1     F.A  1  1 '( '1  (  X  ;">  .    t-\  O     i-'     I  oniiuij,    i       1      ikcktnan 
and  othei  -      Ki-pt       'ii  i.  ■oi;tract  N^orl-'"7,   ta.-k  1. 
.30  Nov  4,'^,   5,sp.    =<iot-      \II    2iiS"iKi.  | 

HESCRIPTORS:   Acceleration,   'Cl  nti  duee-,     ♦Ac- 
celeration tolerance,  •Goats,  PathologN  ,   Aa.ipt.mon 
(Physiohxrv),   *f  lemorrhage,  Ner'.  ous  -\ -totn,  llJ.onn, 
Lar\Tix 

The  effects  ol  .ugatiM    r.i  ti.il  .icci.  ier.ition  (centr iliigal 
force  acting  from  t.o!  t.    Ihmj)  ,:,x)n  1  1   civits  \^ert. 
studied  on  the  human  ceiuntuge  .n  1'.  vlIs  iA  -^  C<  .md 
-8  G.    Routine  gross  [viit'oioguM  i  .  \aininat  loris  Ae'rL 
made.    These  e\-,x'!  :i;h  nt-^  ir.dic.ito  that   re;xated  e\)sos- 
ures  to  new;ative  t".  :n   «.Kk  l   con-.;i  k-ijhlt  i.\_iiina    md 
numerous  hemoi  rt;,ij'. --     t  oth,  jxteci  ul  .mc.  ti.mk,   in 
the  tissues  of  the  he. id    md  ;^eck      NLC.itive  G  -eems  to 
offer  gieaiei    la:'c<.i   of  -.[r.i,ig..i.i:  ion  m  L'di.  nia  ol  tl;-.- 
glottis  and  -v  I  :  ouiViing  t  i^sue.-'  .cid  -ai  dio  v.i>v  ulai 
damage  than  bv  ^oiLiiial  hemoi  rl.iji.  . 
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Aviatio!-.  Mi.iic.il   Acct  h  rition  1    d\  ,    N  n;.  l    \ir 

rVselopni'  :il  (\n;i_r,    !ohn^^lil■  ,    !.i. 
■  H!      V  Isouli  AS.  !(■    FU  H  W'lOK    ;  i!      b.  U.A  '  !  D 
■m '''x  !  k     ^iKl^^   sri'Dlin  RV    M!    \N^   (  )!      \    PAKM- 
-d  1.    sl'KINO     \N'i    n\sHJTOI     ANAi  OOrh,    ;n 
Richard  V'* .    l.aAt.ni.      1 2  Oct   "--4,    2^p.    11    rei-.    [<<pt. 
no.    N  MX  ■  M.\  - -41  2;  Rurt  .ui  of  Wdicint.  ,ind  Surgi  rv 
rept.   no.    N.\!  UJl  U9U.U2.U1,  AP-44  4^8 

nrsr^UrrORS:   •Rlo.xi  vtv-els,    *Aorta,   Mechanical 
ptofxr'i.,-,    I  la-tK'it'.,    U>ci  ll.ir  ion,    1-^t. -onanct.-,    ft. -1 
equipini  IV,    spring-,    *  \'i,-ci  ><.  la-i  il  it  \ . 

!  \[x  tip>, -ital  oii^i  i\Miion-  on  \'v    Jvn.imic    .  i-C(  k  i.i-i  ic 
'vh.r.iiii   ol  1 ->ilati  d  aortic  -ttic>-    ir^    pri.  .-l  nti.  d  along 
AiUi  ,in  an. ilv-i-  ot  thi.    .I.it.i  iiiaJ<    by  otiiploymg  a 
-iinpli    patalUl  -pi  mg  anil  d.a-hpot  'r-ii  chanical  ana'og. 
Result-  mdaci''    .1  -muiari'v  m  !«  ti.uior  of  i^olaud 


aortic  strips  micro-card  available  and  other  polymeric 
materials.  The  inadequacies  of  the  methixi  of  analysis 
are  discussed.    (ASTIA  abstract) 
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Cedars  of  Lebanon  Hospital,    Los  Angeles,   Calif. 
THE  COMMON  ORIGIN  OF   PRECORDIAL  VIBRA- 
TIONS,  by  Clarence  M.  Agress,   Stanley  Wagner  and 
others.    Rept.   on  Grant  NsG-289-62.    [1962]  I6p. 
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School  of  [Aerospace]  Medicine  [Brooks  AFB]  Tex. 
THE  MULTIPLE  FACTOR   THEORY  OF  RESPIRA- 
TORY  REGLLATION.    HI:   CHANGES  IN  SENSITIVITY 
TO  CO2  IN  PROLONGED  ACAPNL\  AND  HYPER - 
CAPNIA,  by  John  S,   Gray.    21  Nov  45,   6Up.   24  refs. 
Pro),   no.   386,   rept.   no.   3;  ATI- 156  440. 

DESCRIFFORS:  *Respiranon,    'Carbon  dioxide.    Sensi- 
tivity,  Adaptation  (Physiology),   Theory,    *Hyperacapnia, 
Blotxi. 

Increased  sensitivity  of  the  respiratory  mechanism  to 
arterial  CO2  tension  provided  a  quantitatively  adequate 
explanation  of  the  exaggerated  hvperveniilation  of 
chronic  anoxia,   of  the  respiratory  responses  to  the  su- 
penniposition  of  acute  anoxia  upon  chronic  anoxia,   and 
of  the  failure  of  O2  inhalation  to  relieve  the  dyspnea  of 
chronic  anoxia.   This  increased  sensitivity  to  CO2  was 
demonstrated  as  an  increase  in  the  slope  of  thespe- 
^ific  CO2  stimulus -respcmse  curve.   The  hypothesis  is 
advanced  that  the  respiratory  mechanism  adapts  to  all 
prolonged  disturbances  ;n  CO2  tension  by  changes  in 
-ensitivity  of  such  directior.  and  degree  that  the  abnor- 
mal level  prcxluces  the  same  partial  effect  on  ventila- 
tion as  the  normal  level  does  uheii  the  sensitivity  is 
;ioi'mal. 

Biochemistry 

rin-14888     $1.60 

.Argonne  National  Lab.,   111. 
THE  BIOSYNTHESIS  OF   S-ADENOSYLMETHIONINE 
BY   SACCHAROM^'CES  CEREVaSIAE.    1.    THE  ADENTNE 
.\ND  METHIONINE    REQUIREMENTS  FOR   SYNTHESIS, 
bv  Irving  Yall.   Repr.  on  Contract  W31- 109-eng-38. 
I\-c  61,    16p.    13  rets,   UAC-,591H, 

110-17076    OrS    S1.60 

.Arkansas  L.  ,   Favettesville. 
sn  DIES   ON    rHE'PHOSPHORVLAriON  CYCLE  IN 

lilt-.  IN  !  AC  I    ANIMAL,  by  Jacob  Sacks.    Annual  prog- 
less  rept.   on  Contract  AT(40- 1)  1  521 .     10  June  55,    16p. 

5  I  efs. 
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Bnxikhaven  National  Uib.,   Upton,   N    Y. 
EVIDENCE   FOR  AN   INTERMEDIATE   IN  MYOSIN 
HYDROLYSIS,   by  Daniel  E.   Koshland,  Jr.,  and  Harvey 
M.   Lew,    3  Dec  62,    13p.    8  refs. 
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Analytical  Chemistry 


Botany 

TID-l  il40    OTS    $2.  6c) 

Lofe  Alamos  Scientific  l.ab.  .   N.   Mcx. 
POPLLATION   STT-'DIES   IN    PR  HIX)MIN  AN  11  Y    SliU  - 
POLLINATED  SPEClEiS.    III.    APPROACH    RM-LXAIluN 
IN   FINITE  POPULATIONS  COMP(^SHI)  OF-    MIXUKIS 
OF   PL'RE  LINES,   by  Geurgf  A.   Bakci  ,    Ji  .  .    K.   W. 
AUard  and  others.    Rcpt.   on  c;ontia^t  W"4U^-cn>{-  '>t. 
12  July  61.    28p.    11  refs.    LAI^■-4'J4^. 

TlD-14049    $1.60 

Los  Alamos  Sclentlrtc  Lab.  ,   N.  Mex. 
POPL'LATION  STUDIES  IN  PRti[X:)MlNANTLY   S^l.F 
POLUNATED  SPEQES.    IV.   STCX^ILASTIC   PRO(\:s^t:s 
AND  GENOTYPIC   FREQUEN<:iES   i/NDHK   MKK) 
SELFING  AND  RANDOM  MATING,  by   R.   W.   AlUrd, 
George  A.  Baker,  Jr.   and  others.    Rept.  on  O.ontract 
W7405-eng-36.    10  Oct  61,    1^.    5  refs.   L.MX  -4^^^. 

Pharmacology  and  Toxicology 

BNL-S-'-'2    OTS    S2.6U 

Brootchaven  National  lab.  ,   1  iv.on,    N.   \. 
ACLTE   INTRAVENOUS   AND   IN  I  R  APL:KH  ONFAl. 
BORATE  TOXICITY    AND   IFS    AlTFRAIIOS   BY 
D-GLUCOSE    AND   AGE.    bv  Othv    :).    Har>tcrJd),    i!k1 
Helen  Hamel.    22  )an  ^2,    2^p.   "  :ctb. 


AD-276  640     repriced     OTS     $2   DO 

Kettering  Lab.  ,  U.  of  Cincinrun,   Ohio. 
TOXICITY  OF   BERYLLII'M.   hv  J.   Oht)lak.    R  -bt- rr  \. 
Kehoe  and  others.   Final  technical  en^oneerin^j  rt-pc. 
June  58 -Apr  60,  on  Contract  AF  ^^NK))r211. 
Apr  62.   69p.   95  refs.    AStVIH  ^2-^   ^^>    NA^\ 
N62- 13318. 

DESCRIPTORS     •Ber\Uu:rn.    •Bt-rv  Ih  .  t'  [t'lsomn^. 
Toxicity,   Industrial  meLlicmo.  0..ntn)l  systems. 
Sampling,  Chemical  analysis,  (•.)lor:r;ietrK  aiialv.si^. 
Spectrographic  analysis,  VentiUthm,   Medical  c-\ami:u- 
tlon.  Bibliography. 

This  report  includes  .leHcriptiuas    it  fk.-  .-ffects    .t  fc 
absorption  of  Be  and  sf^cific  nic-as^res  .lesunc,!  :o 
prevent  illness  and  mairuam  hc-alth   irivxij;  ptTsons  wht> 
work  with  Be.    The  report  covers  rne  histt^rv   ^f  Be 
disease,   hygienic  standarda,  envimamfntal  ...tu-il 
procedures,   sampUng  and  analytical  prtK-ed^irfs,   nm..-,. 
keeping,  personal  hygiene  and  plant  ^^anlCanon.   and  a 
medical  program.    Illustrations  -f  vennlan  .p.  cntrols 
are  included.    (Author)    (S^-e  als- PP  IM   ^1-^) 


Rodiobiology 


TID-14151    $1.  10 

Argonne  National  Lab.,   111. 
THE   APPARENT    RETEN'IIOS   OF    CKSIUMI^      iN 
t-fUMAN    RIB  30NE,  bv  H^ibcTT   A.    An^k-r-^m   md  Phillip 
F.    Gustafson.    Rept.   on  Contract  W  U     IN    -'nv    ^-. 
Sep  61,   "p.    6  refs.   l•A0-=='^^4. 


BNl.-h4l6     Ol'S       S2. 6(.) 

Bi  i>ot!.iiav!_-ii  Ni'umal  Lab.,    I  ptim,    N.    Y. 
ABvSORPIH;N    AND    :  I  KNO\  FK    RAlb.S   OF    IRON 

Mr.ASl   Ki.ii    '<\      !Hi.    Wild   !•.    \M  n)\    OOINM^K,    bv 
: '.    I    .    P:u--,    S.    li.   C.'i'.w,    A\,j.  (..    I'.    0:>.nki;c. 
',  [K-v    h2,    M\    10  ref?.. 

BM     ^^  iM4      OJS      $l.t)U 

Ft!    «.khav.-ii  N  1".  K-i!  I -lb    .    U[Xiir     N     Y 
I\0(iKP<mArinN   (U'     rHITlArHi:)   P^'RIMIDINF 

\rcii;osi:)FS  ano  w'ino  \rins  into  i  ympho- 

OY'IF^    ;M'KI\C.    SICONOAKY    RFSPONSF,    TO 
IFI WOS    1  (  |\( '10   IN   MK'F,    bv  H     Ca*i\l't , 
N     (VLir'che.k'  ,     i:i  :  K      O     Si  ma       M  N  'v  f'2,    I7p. 
t^  r  i.'!-,. 


BNl   —44. 


SL.60 


!i!  ,MK,ria  .•■!■   \ri'.t'.a;  1    il  .  ,    I  pU'ti,    N.    >. 
Lh(  K^ 'KlNb.  I  li     s  II  l)l(-..s    V,    IPIAKhOF-     IRITIAFED 

Diist  t'H(  'rvi.bi.i  '  '••((  'f'li'  'SPHA,  1  [,  B\  1  f-i  KO(.:v  I  b:s,  b\ 

[\)n-K..uh.    j.    W.    Aitici'.v    iiKl  ,.-fici  .-..    H(n.    Ibp. 
10  refs. 

BNL-5415    OTS    $1.  10 

Hi    Muh.f, -•;i  Ni'i.'Pii  I    ib.  ,    I'pron,    N.    Y. 
KS  \-,i.  >   i'i  !   1  O  I     (  -N    INOPKPOR  ^  I  ION    ( 'F     IKIII- 
Alb.D    mVMIlM\t     INK-    nS-\    AND    rKMIAlFD 
CYril)i\r     INK      aNX     XM^    i>N^    IN    HUMAN    U.ANUFK 
CELLS    IN    I'll    i(    Ki-(Mla).    t-v   1   .    B.    b  ■■incndegen, 
V.   P.   Bond.   andR.    M.    Oi    >..    I-   luU  ^..    :^K\    l^tet^. 

BNL-5989   OTS    S   .^^^ 
Ri  ^. W haven  National  Lab. .  Upton.   N.   Y. 

-lU  :m.'.>  of  cell  populatkjn  Kisi  nun  is 

NOKSUi      WD  CONTINL'OUSI  Y    IH  ■<  A' M  \  :  l-.[i 
ANIMALS,   by  L.    F.   LamertiX  .    *v    I.    :.>i.!,    inJllLiiiv 
Quastler.    23  Apr  62.    I'^p.    [-:".-,. 

TID-172Z5   OTS     51.  10 

Duke  U. .   Durham.   N.  C. 

TH;     !FF"F"U!"^   OF   L^I.  D^  A  VK  M  F  1    !  !OH  I     \ND 
GAMMS    •<  W  ^   ON  CEl.i     1  IPll'S    AN!'    III!     PHYSIO- 
LOGICAL  ACliON   OF    1KHA:).\!!  :^   1  IIMPS.    bv 
Frederick  Bernheim  and  K  i:  1  M     A.ib.:.    I.nalrrp!. 
on  Contract  A  r(40- 1)1 64-.     J   \U:   'J,    ^.      ':    is. 

HW-SA- 2800  OTS  $1.60 

Hanford  Atomic  Products  O  •  :  ii      .    H;>  him!,   Wa-h. 
BIOLOGICAL   EFFECTS  OF  lN!i  KWl     U'M/INC, 
RADIATION,    bv  Rov  C.  Thocnp^,    i..    K    ;  •.      i,  Ooiiiia.  t 
AT(4S-l)l3SO.    19  Nov  62.    18p. 

HA-^A- J"^4    OTS     $1.  10 

Hanford  Atomic  P-  ^l  ic-  rvri'ion,    Richlan  1,    VN  i>l,. 
Cs-137  EXCRFI  K   %    \n:     iv:  >^    BURDENS  n\ 
ALASKAN    Fsr  !V''   ^.    by  H.    E.   Palmer,  W.  C.    Han-    n. 
and  B.   I.  Gri:;.M.    ,<cpt.  on  Contract  A  r(-*5- 1)1  iX). 
[1962]  7p.   5  refs. 


HW  SA-276,i     OrS     $1.60 
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iiantord  Atomic  Products  Operation,   Richland,   Wash. 
KbMOVAL  OF   PLLTONIIT^I   AND  OTHER  TRANSU- 
KANIC   LliiMFlNTS   FROM   MAN,   by  W    D.  Norwood. 
iiv\t.   on  Contract  AT(45-l)l  iSO      Ihp.    26  refs. 


i;i    N"^!      tn  S     51.10 


I 


1  ..s  Al.iinos  Svientific  I  ab.  ,   N.  Mc\. 
■•^lOI  (X;iUAL   RFC^cn'ERY    1-ROM    RADIATION   INJl'RY 
:v  I     [•" .    S[ViKiing      Rept     on  Uvmtract  W74(l5-eng-'¥>. 
.■sl-eb^2,    \{J\'    ^  refs      LJ\lX:-5207. 

UD  rji^  OTS    SI.  10 

Neva  J»i  L'.  ,    Reno. 
■  M  l.(XT   l'^'    IN   R!-:\0  CATTLE,  bv  Clifton  Filincoe. 
Kept,    fur  Mar  >^-May  N),   on  Contract  AT(04-'^)34. 
4p.    ^'  rL'fs. 


■i:''-:"nio    cms  si.wt 


.V'j--'  :  :i  Ht-ei -.L   ['.,    CU  vcland,    CMuo. 
■i'-t-.t-j    Ol-    IKRAD'.A  1  ION    C^N     IliF    NAIVKh   Oi- 
..N.\     \.S  b.Ml)LNCl-.l)   BY    FRAc:  IRXN  A  IION    ON 
ECri-.i'l.A,    b\  Hi  it.  II  Ha  I  I  ingU'n.    Kl'PI.   onConiiaci 
W  V. -1     '-^  p.g-'^^.    1"  Mai   b2,    ibp. 

CHEMISTRY 
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50.50 


L,o>;  Alanr.';  Si.-!Cnt:f:c  1  ab.  ,    N.    .Mex. 
AN   ;S(    iuI'F    i-;i  I  LUi    IN    IHF    RHCOMBlNAnON   OF 
,'   :>1M-    A  r O.MS,    i)^   M.iik  .M.    R.H.bkind.    Rept.   on 
i...i:i:  .K  :  'A  "4(.='-ep.^-,>r-.    Au^;  b2,    2bp.    4  refs. 


TID-  r44~      C'TS    >1.  W 


\:v'"-rK'  \'at:o;i,il  Ktb.  ,   111. 
.  \1  i-NUt-    BWn  SIXUUIUKH    Ol-    S1U\  liR   CHLORIDE 
; '.   RiibeTT  S.    Knox^   !■  raiico  [Vi<sani,   d]-n.]  W.    Fk.^all 
•    '■.Oer,    Ir.    Kept,     m-,  O^  vu  pact  W  ^1  -  liW -eng-:^s.    Sep  62, 
>.'P.    "   rets.    1  \-M,   -bs=>l. 


:ru-ii6^  o IS  s.;. Ml 


Denvfi    Keseai>.i:  In^t.  ,   (\iK>. 

^.siiDN  (M-    I  Hi.  sv\  rtii-.sis  wn  PKoPi-.K  !  ii-:s  OF 

■•;  \N^1  i  l(  N-.NU",  ;   \i     HNDKNIS,    !n  Uhai  les  B.    Magee. 
(.^uaiuru   .Mvvn---.  '..p;.    !■.;.    1,    1    jui-.e-  V.)  Sep  f>2,    .m 
Contiad   A  K  1  1 -01  1  "^  ■•     i''(^!'^2,    24^.    2  i  efs. 


!:\^ -^A- J24(i    O  IS    S  2.  hO 
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ti.ml.'iJ  A'oniK   Pi\M.!ucts  Opel  ation,    Richland,    Wash. 
:.\lt<AOIK  N    (11-     11-.  IRA-  AND   HFXAVALFNT 
v>    1  IMin-.S    FRCM    !lYnR(X:HI,ORlC   ACID  BY 
'■\l-N-(*'ni    X.MlNi-,    IN    ^:^'1,!-NI-,,    bv  W.    K.    Keder. 
\y.   ...1  0..iii:a.t  A  r(4=--l)l  )^i.     2"  ( \  :  M ,    2ip. 
-i  ]■■!.-. 


UCRi  -^sn!     ors      $2.  6(1 


LavM  eiK  e  Radiation  Lab.,    U.   ot  Clalitornia,    Bcrkelev. 

'il-;MIUAI  K!,AUII(>NS  IN  UKOSSFD  .MOLECULAR' 
■■'f-  \MS,  I",  D.idles  R.  Hl  r-^.f.tvK  h.  Kept,  on  Compact 
•V"40--e!lg-4S.     Jul\    M,     )0p.    ^lel.s. 


PB  162  811    OTS      $1.60 

[Army  Chemical  Research  and  Development  Labs.  ] 

Army  Chemical  Center,   Md. 
ESTIMATION  OF  SMALL  QUANTITIES  OF  CHLORO- 
ACETOPHENONE  [CN]  FOR  CHAMBER   AND  FIELD 
TESTS,   bv  Samuel  Sass  and  Joyce  J.   Kaufman. 
21  Mar  52,  declassified  20  July  54.    I2p.    10  refs.    Rept. 
no.  CRLR  29. 

DESCRIPTORS:  *Chemical  warfare  agents,   *Poisor,ous 
gases.   'Acetophenones.  Chlorides.   Detection, 
Chemical  analysis,   *Coloriirietry.  Chemical  indicators. 

A  method  was  adapted  for  the  estimation  of  microgram 
quantities  of  chloroacetophenone  by  reaction  with 
m-dinitrobenzepe  in  the  presence  of  alkali  and  meas- 
urement of  the  resulting  magenta  color  on  a  Klett- 
Summerson  colorimeter.    No  intepference  was  encoun- 
tered due  to  the  presence  of  fog  oil,  chloroform,   or 
other  components  of  the  smoke  mixture.    The  method 
was  found  to  have  a  precision  on  the  order  of  i2^, 
down  to  10  inmg.   and  t  4%  in  the  range  of  5  mmg. 
(.Author) 

GAT- 471       $0.50 

Goodyear  Atomic  Corp. ,   Piketon,   Ohio. 
AN  IMPROVED  TITRIMETRIC   METHOD  FOR   THE 
PRECISE   DETERMINATION  OF  URANIUM,  by 
O.   A.   Vita,   C.   F.   Trivisonno,   and  C.   R.    WalJcer. 
Rept.   on  Contract  AT(33- 2)1.    23  Nov  62,   9p.   8  refs. 

PB  1^2  806  OTS  S2.60 

let  Propulsion  Lab. ,  Calif    Inst,   of  Tech.,  Pasadena. 
VOLUMETRIC   DETERMINATION  OF   HYDROXYL  IN 
POLYPROPYLENE  GLYCOLS,   by  Eugene  A.   Burns  and 
Ralph  F.  Muraca.    Rept.   on  Contract  N.'^Sw -6. 
20  May  59,   2lp.   12  refs.    Progress  rept.  no.   30-11; 
AD-231  145. 

DE.SCRIPTORS:   Hydroxides,   *Glycols,   ♦Propenes, 
Polymers,  Volumetric  analysis.  Determination, 
Molecular  structure,  Chemical  analysis,  Chemical 
reactions. 

A  critical  study  of  the  volumetric  determination  of 
hydroxyl  content  of  p<^lypropylene  glycols  by  acetylation, 
phthalation,  formylation,   urethanation,  and  reduction 
with  lithium  aluminum  hydride  is  presented.    The  effect 
of  reaction  time  and  reagent  ratio  on  acetylation  and 
phthalation  is  examined.    Recommended  acetylation  and 
phthalation  procedures  are  given  together  with  a 
thorough  discussion  of  the  precision  and  accuracy  of 
these  methods.   The  calculation  of  polypropylene  glycol 
molecular  weights  from  hydroxyl  concentration  meas- 
urements is  critically  examined  and  a  new  method  of 
calculation  is  offered.    (Author) 


V-1406    $0.50 

Union  Carbide  Nuclear  Co. ,  Oak  Ridge,  Tenn. 
SPECTROPHOTOMETRIC   DETERMINATION  OF   TRACE 
ARSENIC   IN  ALUMINUM  ALLOYS,    ALUMINUM, 
URANIUM,  AND  LEAD,  by  L.  M.  Steckel  andj.  R.  Hall. 
Rept.  on  Contract  W-7405-eng-26.   21  Sep  62,    18p. 
9  refs. 
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DESCRIPTORS:  Literature,  •Geology,  Economic 

CTt^nloav     .Srrarioranhv.   GennhvsicR.   Minerals. 


Organic  Chemistry 
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AMlNh^S    AS    hXTKACIASIS  -  sUDlf-.S   t  i      I  Mi-. 
ORGANIC    PHASh,    h\  W.    b.    K  xl.  :     in.:  A.    >.    A.i^on. 
Rep;.    .;n  Contract   A  r(-»^- 1)1  iX).     i  ^^  2.     Tp.    4-v£ct8. 

Map,f^ir>l  AUxnK-  Prixiuct^  C );  vr.it ;.  •!'.,    Hut-iinO,    A  > -.h 
Tf{E    NEITRAl.  ORCANOmOSPHORI  S   C()MP<  >i  \- '•S 
AS   EXTKACTANTS,   bv  I      I      Bi-:r^Lr      R-pt      >n 
C:onrri   '  AT(45-1)1  ^50.    13  Nl'v  ^2.    29^    ^6  rffs. 

1[K)-I10<)2     C/TS     $VW 

Monsanto  Research  ("Tp   .   Havt  ir,   fHno. 
(ORGANIC  COOI>NT   HSSl-.STIAL     :)A1A.   by 
.V     E     Ball,   J    .A.  ElUrlj,  '    )ther-,.     ^.arteriv  re[>r 
no.   S.    1  Apr    30  June  62,   ^x:  *  '  .ntra.t  AT(  1 1  •    1)1088. 
12  j'.ilv  '^2,    I4p,    14  r^'f- 

Physical  Chemistry 

I  i[)-r  ^6"  urs  S2.  K) 

[)ukc  I'.  ,   IXirham.   N.   i". 
niERMODYNAMlC   PROPER  FIHS   ( ,1-    F  L  SED  iAi.  1^. 
bv  [\)Ui?las  G.   Hill  and  John  M.   Cham^.i  lin.    Rept.   on 
Cunrrac'  Ar(4<)-1)24-^.    h  l\x   ^ 2.    .^,- . 

riD-1  r-^2  (Ji's  S2.N) 

Laborarorv  for  Nuclfir  Science,   Ma^^;.   In-;',   of 

Tech.  ,  Cambridge. 
DIFFER  ENTIAL   THERMAL    ANAEVSls  O!     THE    DE- 
COMPOSITION  OF    SODR'M   Rl(    \RBCNA'l,     "RONA. 
AND  WEGSCTIEIDER  S   SAI    :.    b--  Id^.i:  !  M.  -Urrall, 
11  jnd  L.   B.    Rogers.     Rtpt.     >n  C -ntrac'  A'r(V)- 1)905. 
2"  Sep  M,    21p.     1^  ref-. 

AD-280  48U     CTTS     SI    UJ 

I  infield  [Research  Inst.]  NUMinnviUe,   Ore, 
VAPOR   PRESSl'RE   AND  HEAT   OF   VAP0RI7 ATION  ( 
ISO-BITYLAMTNT:,   bv  Marvin  C     Mine.  a:id  C  n:  M 
Anderson.    [1959]  6p.    i  refs      [AROD  rept     :i-    "'-'='    l\ 

DESCRIPTORS;  •Amines.  'Butvl  r  idi^U,  ""I  hermo- 
dvnamics,  'Vapor  pressure,  Vapi)ri/ation,  Mea-.are- 
ment . 

The  vapor  pressure  of  iso-bufv  lamine  Aa->  :nea>i.red 
(wer  the  range  of  18"  to  5()*-K: .    The  Ant. 'me  ec,..ati.>n 
log,,)  P  ^  6.5fe58  -  957.2I/(t  -   192.10)  a...  .'..nvLd:. 
describe  the  vapor-pressure-tem'^x.'rature  ..arve      T  he 
heat  of  vaporization  ol'  iso-butylamine  .vas  calculated 
to  be  106.5  calories  per  gram  at  the  normal  boilmg 
point,   67  I'K-.    .   and  1 1  2   98  calorie-  p^-i  J,i -^-.v.    it  251' 
{.Author ) 
NASA    N63- 12354       OTS  $.<.  6<1 

Thet)reticai  Chemistry  Inst. ,    I',   of  Wi>>^oiis  ,r., 

Madison. 
KINETIC  THEORY  OF    NON- SPVTERICAl    .MOLE 
CCLES,   V,    by  C.    F.    Curtiss  and  J.    S.    l^lal.lei    (;   .     .f 
Minnesota).     Rept.   on  Grants  NsG- 2^5   ^2(41 -.0)  and 
NSF  G-9204.     19  Nov  62,     i2p.    9  :ef^.  WIS-  I  CI   f^. 
series  2. 


EARTH   SCIENCES 

SCTM-    7   -'  Jf25)    GTS    •SJ.fMi 

Sandia  Corp.  ,   Albuquerque,   .N.   .M.x. 
SEISMIC  NOISE  STUDY   AT  LOS   ALAMOS  S(   II  \- '  x 
TIFIC   LABORAIORY.    by  G.    J.   Hof.  Rept.  on  i.:oir  i  .le- 
AT(29-l)-H9. 

Climofology  and  Meteorology 

PB  162  729    OTS     $2.60 

American  Power  jet  Co.  ,   Ridgctiei".,   N.    J. 
AIRCRAFT   OPERATION    IS    ICING  WEArHLR.    i>s 
Robert  W.   Jailer  and  Jame.-^  S\.  Ciccom.    Rept.   on 
Contract  AF  33(616)2605.   June  55,   26p.   36  refs. 
WAtX:    Fechnical  note  55-2 -^     M^-^'j^v 

DESCRIPTORS:  'Airplanes.   •Flight  paths,   Ice, 

•\'   teorological  parimeters.  Clouds,   Ice  prevention. 

Various  weather  situations  in  which  leinc  i^^  iiikel\  te 
be  encountered  are  discussed  from  the  p^-'int  -  t   .iv,  ol 
the  kxation  of  the  icmg  within  them.    General  i  i.le.- 
found  in  the  literature  for  the  choice  o\  tli^h;  paihs 
through  such  areas  are  presented;  limitation-  m  Ou n 
applicability  are  pointed  out.    A  brief  discus.-u  is  oi 
certain  aspects  of  the  ph\.-u  il  operation  of  an.  rati  r 
icmg  IS  presented,  with  empha-i-  placed  on  tht  inaitei 
of  penetration  speeds.  (.Aulhoi ) 


TID-17378    OTS   $9.  10 

Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,   Atlanta. 
AN   INVESTIGATION  OF  FACTORS   IMI'ok;  \\  ,    IN 
THE  DESIGN  OF    A   THERMAL   PKlCIFi:  \  ;    ':<    1  ( n< 
USE   AT  HIGH   ALTITUDE.    In    In. ma-  A.    Ail.-onand 
Clyde  Orr,  Jr.    Final  rept.    15  May  59-15  May  62,  on 
Contract  AT( 40- 1)2,568.    10  Dec  62,    lO^p.    22  refs. 

NASA    N63- 121 25  OTS  $1.50 

Goddard  Space  Flight  Cent.,  i ,   Nan.mal    \    :   'n.uitus 
and  Space  Administration,   GreenK  I',    M  ^ 

'F       !Hi     NIMHI  s    -P\Cli'-\l    1     WD   1  !  ^  COMMLNI- 
c:ArK)N    -N^!iM     \--   ill     ^l  P:  LMHLK   H*"  i ,    t>\ 
Rudolf    \.    Mainptl.     ]an  r^  ■.,    "- -Ip.     10  refs.    Inchmeal 
note  D-1  422. 

HW-SA- 2751    OrS     $1.60 

Hanford  Atomic  PrtxliK'-  (  v  ■  ''■   ■'■•   :<i~iiaiKl,  W  i-h. 
PRECIPITATION   SCAU  M.IN^,    WD   M'l.C  1  RAL 
APPLICATIONS  OF    IHL   HAM  '    <!'   ;<  MNi ''i<(  H"  SAM- 
PLERS,by  R.   J.   Engehnaiin.    ivep-.    ..iiContiaei 
A  1(45-1)1  i50.     2Nov*':.    21111.     i  ■>  :  et.-. 

UCRL-b7(i'^^    SJ.  N) 

l.i.'.rence  Radiati-M-,  I>i!-.  ,   ".     'f  ( ■alit' tiu  i, 

L;v-.Trnore. 
A    \(ri  (■;    (IN    DlAtAuMU     ' 'SiiS    'OH    ISORAKIC    AND 
[^()P^^  \U     i<\LLiXiNS   IN    MK'n-.Kca.LX;Y,   by 
J'l^ept;  B.    Kno\.    Kept,    on  t  o:nraet  ^"405 -cn^;-4S. 
1   :)u.   M,    22p.    ■'  ret.-.. 


s-s 


NASA   N63-12LX)3     OTS     $3.0^) 


I 


Marshall  .Space  Flight  Center,    National  Aeronautics 
and  Space  .Adniinisti  ation,    HunihViUe,    .Ala. 
MDNLHLY    AND  ANNl  AL  WIND   DISTRIBL'TIONS   AS 
A    IINCLION   OF    ALLllLDE   FOR   SANTA   MONICA, 
CALIl  (1RN1A  (PACll-lc:   MI.SSILL   RANGE)  by  j.   W. 
Smith.    Jan  6  i,    l  ~-"p.    l^leIs.     Inchmeal  note  D- 1569. 

Geology 


()i  del    Ii  o[n  v">l'0  SI  .  i.H,i  a^ 
1  ;^.  1  i;  i  ^4fi 


i.kxiK>gual  Slji  vlv,   Wahliin)jton,    D.  C. 

annoiaied  b1blkk;raph^  on  hydrology  and 
m-.dimkniahon  lnhed  states  and  canada 

,oss-Ss,    in  H.  C.    Riggs.     196  2.    239p.   Geological 
.s.,i  \e\   Water -SuppU  paper   1  S46. 

:n..s<,;RlPI  ORS;  •Rii>lio^raph\,    Abstracts,    ♦Hydrology. 

•s.  dniieniaiion,    \V  iter    supplier-,    C>ev.)logical  survey, 
•weoL>g\,    Noiti'.  .Anieiica. 


larder  from  C.PO  N".  1  "^  as 
1   1^.  yA  141-1 


L.ooL>gKal  Sui  vev,   Washington,    D.  C. 
.■HARAC!i-J<    AND  MISIORY    OF     IHE   UPPER   OHIO 
iUVt-.R    \AL11-,N.    CONlRIBLriONS    TO  GENERAL 
GEOLtK"-Y,    hv  t-'hii  le.s  W.   t'.arl.'-ton.    i962.    lOp.   ^  refs, 
Geoli.>gual  Sui\-\   fulletir.  1141-1. 

DESCRIPH^RS;  'Gvoloviv,   Geological  survey,    'Rivers, 
Deltab,  Sedimentation. 

Disniemlx-rmeni  of  the  preglacial   Leays  Valley  system 
and  development  of  the  present  Ohio  River  valley  Ix'gan 
in  late    I'LiiMaiAvM    Lai  ly  Pleistocene.    B\  lUmoian  time 
the  pio-ent  Ohio-  Ri\ei   ^•■as  largely  e.stalili^hed  in  us 
preseir  ^oui.-^.,   ^  \^  ept  tor  its  headv^aters  above  mile 
114,   ^\\i<\:  still  :lov.cd  noith\^ard.     The  Ulinoian  glacial 
advaiu  L  ir.'o  ;io;  ihv^cMei  n  Pennsylvania  caused  diVL.rsu)n 
of  thi.s  JeL-pLiied  and  hioadened  during  the  Sangamon 
mieicKKial  stage,   and  v\as  tilled  with  tluvioglacial  de- 
posits during  the   raze\».ell  and  Gary  ice  advances  into 
northv-cstern  Pennsylvania.    Post-Cary  activity  ol  the 
rivet    !ui,-~  included  dov.  :igi  admg  and  the  cutting  ol 
terra...-,   ^^hKl•.  aie  flvK-i^d  with  fLKKl-plam  deposits. 


Order    tiom  CA\)  io.  2tl  as 
119.  lh;Sc)d-B 


_i 


t'.eologKal  Sur  \ev,   Washington,    D.  C. 
i-,i:oMORPHOLCK^,Y    AND  GENERAL   SYSTEMS 
IHLORY.     LHEOREnCAL   PAPERS    IN   THE  HYDRO- 
l(K';iC    AND  GEOMORPHIC   SCIENCliS,   by  Richard  J. 
Lhoilev.     1962,    lUp.    48  refs.    Geological  Survey 
t'r  olessional  paper  500-B. 

Di-,.Sc:RIP  rORS;  Ckolo^N,    *H>diology,     Theory, 
\  leogi  apho . 


I  '1  der   troiii  GPO  S  1 .  50  as 
1    19.  16;4X)-D 


OeoK>gical  Surv^v,    Washington.    D.   C. 
SHORT   PAPERS   IN   GEOLOGY.   HYDROLOGY.   AND 

ropcx:;RAPHY  articles  120-179.  geological 

MRVHY    RESEARCH  1962.     1962,   9Sp.   Geological 
Pr  otLSsional  paper'  4'^0. 


DESCRIPTORS:  Literature,  •Geology,  Econoinic 
geology.  Stratigraphy,  Geophysics,  Minerals, 
Geochemistry,  Petrology,  Glaciers,  Paleoecology, 
Sedimentation,  Mapping,   ♦Terrain,  ♦Hydrology,  Water, 
Drainage,  Water  supplies.  Solvent  action.  Cleaning 
compounds,  Surface  tension. 

Scientific  notes  and  summaries  of  investigations  pre- 
pared by  members  of  the  Geologic,  Water  Resources, 
and  Topographic  Divisions  in  the  fields  of  geology, 
hydrology,  topography,   and  related  sciences. 


Order  from  GPO  $0.  25  as 
I  19.3:114I-A 

Geological  Survey,   Washington,   D.   C. 
ULTRASONIC  MEASUREMENT  OF   SUSPENDED 
SEDIMENT.    CONTRIBUTIONS  TO  GENERAL  GEOL- 
OGY, by  Gordon  H.   Flammer.     1962,  52p.     22  refs. 
Geological  Survey  bulletin  1141-A. 

T:>ESCRIPT0RS:  ♦Geology,  ♦Sedimentation,  Motion, 
Particle  size.  Measurement,  ♦Ultrasonic  radiation. 

TEI-788       $1.50 

Geological  Survey,   Washington,   D.   C. 
WATER  WELLS  IN  FRENCHMAN  AND  \T,'CCA 
VALLEYS,    NEVADA  TEST  SITE,    NYE  COLTsTY 
NEVADA,   by  J.  W.  Hood.    July  61,  61p.   9  refs. 

TID- 17253     OTS     $3.60 

Princeton  U. ,  N.  j. 
THE   COPRECIPrTATION  OF   Sr"^2  wiTH  ARAGONITE 
AND  OF   Ca^2  ^ITH  STRONTIANITE  BETWEEN  90° 
AND   lOQO  C,   by  H.   D.   Holland,  M.   Borcsik  and 
ixhers.   Technical  rept.  no,   2,  on  Contract  AT(30- 1)2266 
[1962]  39p     16  refs. 

Physics  of  the  Atmosphere 

WT-547     OTS     $6.60 

[Army  Electronics  Research  and  Development  Lab.  ] 

Fort  Monmouth,  N.  J. 
EFFECTS  OF   ATOMIC   EXPLOSIONS  ON  THE  IONO- 
SPHERE, by  Fred  B.   i:faniels  and  Arthur  K.  Harris. 
Operation  Snapper.    jAn  53,  declassified  23  Jan  62.    63p. 
14  refs. 

NASA   N63-12586    OTS    $2.25 

Langley  Research  Center.   National  Aeronautics  and 
Space  Administration,   Langley  Station,   Va. 
THE  ATMOSPHERE  AS  A  PART  OF   THE  SPACE 
ENVIRONMENT,   by  Richard  A.   Hord,  Wilber  B.  Huston, 
and  Harold  B.   Tolefson.    Jan  63.    lOOp.    I  26  refs. 
Technical  note  D-i387. 

AD- 277  749    OTS    $26.00 

Stanford  Electronics  Labs.,   Stanford  U.  ,   Calif. 
BIBLIOGRAPHY  OF   THE   IONOSPHERE.    AN 
ANNOTATED  SURVEY  THROUGH  1960,   by  Laurence 
A.   Manning.    Final  rept.   on  Contract  AF  19(604)6194. 
Mav  62.   624p.   4.000  refs.    Rept.   no.   SEL-62-064; 
AFCRL-62-188. 
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DESCRIPTORS:  ♦Parachutes,   *Drag,  Aerodynamics, 
Porositv.  Parachute  fabrics.   Model  tests,   Windtunnel 


DESCRIPTORS:  •Bibliography.    •Ionosphere,    •Auroras. 
•Absorption,   •Meteors,   Ionospheric  propa^^atum. 
Solar  eclipses.    Atmosphere,-.    [Vnsitv,   CondiK  ti  vi'v, 
Diffusion,    Attenuation,    Ions,    Magnetic  stoi  ms.    N>.i>c, 
Nuclear  explosions,   Polari/anon,   Sarcllitc-.   s^  i;--  r  kk, 
Solar  flares.    Ionospheric  disturbances,    ridc"^.   Wind. 
Temperature.   Weather  t\.rv.  a>tin^,   I'ppc:  atni-sphere. 
Radio  waves.  ENGINEERING 

PR  l^2  ^6?  OTS  51  i. '^n 

Barrelle  Memorial  Inst.  ,    Tclumbus,    Ohi-\ 
A    FE.^SlBn.ITY  Sn'DY  C'F    lE^dlNT^X  r>   lOR 
MPLASl'RING  AND  PKE-IXCnNG    Hli-    ^  IM  I     ry    THE 
ART     by  F.   I..   Ba);bv,    !1   1-    Fa:  rar  md    -'J.ci  ■>.    Kept, 
on  C:ontract  AF  H(^a>)l^,S^  ]..!>  ^^,    :^^^■    ^^  '  '-^i^- 
AR[X:-TR-59-^S;  A[V2-n    o(  i 


DEuSCRlPTORS:  •O^XTati.'n.-.  rehear. h,  HiM:  vraphy, 
Air  furce  research.  Human  L-nginoerinK',  Kt-liability. 
Triangular  wings,  AenKlvTiartn. -.,  1  ligJ:  •eiiipc-ra' ..re 
research.    Metallurgy,    Review*.  >,    [■ea>ibih[\   studies 

The  scope  of  the  studv  ^a^  ArircxA  i:i  :fu'  science  and 
technok:.gv  were  considered  t.Iv  m  :he  -,;  nciest  engi- 
neering sense;  technique.-  r>u.t.  a.  systems  engineering, 
rehabilitv  engineering,   d-.^i    [x-rations  analysis  were 
treated  brieflv  from  "he  vieApoint  that  accurate  state- 
of-the-art  information  i.  required  for  their  effective 
use.    The  method  of  appi'U.h  relie-    ^n  the  use  of  case 
histories  of  the  development  of  :;-.e  del:a  Aing's  aero- 
dynamics and  bjgh-'cmpera:..re  "letalL.rgy  as  examples 
for  analysis.    The  spe.ifi,   example^  Acre  supp<irted  by 
a  general  studv  of  the  re-.earch  An^  development  process 
and  a  studv  of  'he  gro>.-,  e-.i..iionu^  inputs  into  research 
and  development  in  the  United  States.   Conclusions  show 
that  techniques  for  tr-.L  measurement  of  state  of  the  art 
exist  and  fiave  longlven  -sed. 


PR    IHI   4^  J      ("fl'S      SI    7S 

',V  iter   K-.-eir.':  [•<  >und..;  lor,  .4    \  .-trilit,    ^\dnev 
-^rs.M  INATI(~'\'     '.    RFPORT   ('-N    \.    ^T' 'nv  TOt 'R   OF 
T!fF    I'SA.   by  C    J     Wie-sncr .    Novbl,   r^',      l^'ict-. 
Re;t     no.   3. 

■)hS('RlFrORs     'S,  I'Aitei.   Water,   •Hvdrology, 
*i)e=ali::ati  t;.    •K'-k^'--,    Ait^i    ^.pi'lies,   Austtaha, 
Economics.  Purification.  Distillation.  Elcctr. vti  ilvsi-.. 
Energy,  Energy  management. 

Contents: 

List  of  organisation  and  individual-  interviewed 
The  general  economics  of  de-^.i  lin.it ;    r. 
Degtee    <f  pur  : tic.it  :of-  required 
Poten.ti-il    leiMinC.  tor  de--.ilin.itor.i 
Cla-^ituan op.  oi  nn-tb.iK!--  ot  de-salination 
Distillation  methods  using  thermal  energy 
Processes  using  mechanical  energv 
Processes  using  elearical  eneno- 
Use  of  chemical  ener,;'. 

Aeronautical  Engineering 
NAS.\  Nf'  1-  !--•*"       I  ■:  s      S.     -^ 


PB  lb2 


()  IS  ^^.  ^ll 


Motorola,    Inc..    Hi.er-i'.e,   Cilit. 
FIKL.n  SlTPORTi-n  KCnd'^^,   by  R.   H.   Hertel.  Rept. 
on  Fundamental  Sen-,or  studv,   Subcontract  to  Contract 
Sonr-l6:'fXJ().     IVc  M),   h  \p,     ^  refs.  Technical  rept. 
no.    KL- TK-  V<46-2,   \l''-2\'^  2~-). 

DFSCRIPrORS:   'Cvro.,   .p,  ...    M  un- nc  fields,  F.lectro 
static  fields,   •  for  jue.   'Iner'ial  ,:uidance,  Rotating 
structures,    IX-sign. 

Approximate  soluti  m-  r    r  the  forces  andlorqucs  acrine 
on  the  oblate  spheroid.al  rotor  of  in  electrostatic  or 
crvogenic  gyro  can  N.  obr  u"''  1  bv  expressing  the 
rotor  surface  in  'errn-,    'f   i  -~,;i all  parameter  d  de- 
scribing Its  deparfur-'  fr-m  sphericity.     Expressions 
for  the  force  and  n^rque  corr- c  to  zero  and  first 
order  in  d,   respecruelv   ir-  derived  for  generally 
electrostatic  and  axiallv- -vtrimerric  magnetostatic 
support  fields.     The  resulrs  indicate  that  the  first- 
order  torque  can  be  iTiade  'o  .anish  for  all  orientations 
of  the  rotor  with  respect  'o  -he  support  field  and  for 
anv  support  force  if  'he  suppof  field  can  be  dynam- 
ically constrained  to  satisf\    r  m  's'  eight  simultaneous 
equations.     Stime  expressions  are  derived  for  the 
precision  of  control  of  'he  design  parameters  as  a 
function  of  the  required  ktvroscopic  ;>'rform  tnc-  . 
(Author) 


NASA  N63  -  1 2=)64     OTS  $1 .  60 


I 


.Ames  Research  Center.  National  Aeronautics  .md 
Space  Administrati-Ti.   Moffett  Field.  Calif. 
HANDLING  QUA  1  1  1  11  ^    \\:^  (  Tl-  R  ■.  I  IdN.M     VROn 
IT;MS  OF    A    I,\Rr.l-.    (  ( 'I   K    ['ROPhl.l  J.K    ^lOI 
TRA.VSPdRI    .MRPl.WF,    :.   ikrvevC      ;;  .i^lev  and 
Robert  C     Innis.   Jan  63,   4sp     l2refs     Te.^nual 
ntTte  D-1647. 

AD- 29=S   464  repriced      OTS  $2.  75 

Bolt,   Beranek,   and  Newman,   Inc..  i^ainbndge,  M.i-^. 
STLT)Y  OF   A   SONIC  LOAD  RECORDER,  bs  j.ivll. 
Ball,   Nc)rman  Doelling  and  others.  Rept.  T  i  Jan   IKv  M 
on  Dynamic  Problems  in  Flight  Velucle^, 
Contract  AF  33(616)7789.   Nov  62,    I33p.    l-:eis. 
BBN  rept.   9()2,  ASD  TDR   62- I6s,    vol.    1. 

DFS<:  RIPIORS:  •Acoustics,   •Recording  systems, 
•Noise  analyzers.   Design,  Circuits,    •Jet  engine  noise, 
RiKket  motor  noise,  Airplane  panels,    'Sonic  fatigue, 
♦Fatigue  (Mechanics) 

The  feasibibty  of  a  compact  instrument  to  measurethe 
accumulated  acoustic  exposure  of  a  flight  vehicle  is 
considered.  The  output  data  of  the  instrument  .mH  .\.A 
the  estimation  of  fatigue  life.   A  study  erf  the  conditioi-.s 
and  parameters  involved  together  with  general  ic-<i.,;!e 
rnents  of  the. instrument  is  prescTited.   Desinn  writer  ;a 
are  discussed  such  as  techniques  for  amplitude  analv- 
sis,   sampling  and  accumulatioi     't    '.im    :•   i    iirevtK 
readable  and  usable  form.   A^inxiv   dcMg;.    't  a 
breadboard  m^xjel  of  the  sonic  r  c\    r  rer    .s  g;.  en  witli 
test  and  performance  data  under  laN  r  i'    r  \  .onditioi-.s. 
A  discussion  of  the  effects  of  tempc:  at-re,   vibration., 
and  power  supply  variations  is  also  included.  Complete 
circuit  diagrams  are  provided. 

NASA  N63- 12.563     OTS  $5.  60 

Flight  Research  Center,  National  Aeronautics  a.rd 

Space  Administration.    Edwards,   Calif. 
L.ANDLNG-GEAR  Hi  ILWloR  DURl.NO   M"  tlilX)WN  AND 
RUNOUT  FOR  1"  L.VM  n.\("-S  OF    lliL  .\    I-  Kl  M  .\!<c;H 
AIRPl^NE,  by  James  .M.    .\K  Kay  and  B<.-tt\  J.    Voti. 
Mar  61,  declassified  I  IX'c  62.    ^4p.   '  rets. 
Technical  memo.    X-518. 


!  hgtit  Research  c:e;der.    National  Aercvautics  a.rd 

space  .\dministration,    Irxiwaids.    Oalit. 
:   \NI)1NG  LOADS  AM)  D^'NA.MICS  OF    Hli:  .\- bs 
MKPl  ..-\N1-;.    bv  James  M.    McKav  a;,d  Iddor  b'.    Korde: 


Mar  bl.    declassiiK-d 
memo.    \   (-•  1''. 


Dec  62. 
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NAS/\    N6M2192       OTS  $0.  "5 


Flight  Research  Center,    National  Aeronautics  and 

sjvice  .Aidministt  ation,    Edwards,    C'ahf. 
^)\\E  OPERA  nONAL   ASPECH  S  OF    USING   A  HIGH- 
PHRFOR.MANCE   AIRPLANE  AS  A   FIRST- STAGE 
BOOSTER   FOR   AIR-LAUNCHING   SOLID-FUEL 
.sOL'NDING   RCX'KETS,   by  Victor  W.   Horton  and  Wesley 
K.   MesMiig.    Jan  6.^,    23p.    3  lefs.  Technical 
■:ote  D-  12"^. 

NASA    N^  i-  .  21HI4    OrS    Si>.  =-() 

l.ingle\   KLsearcli  Center,    National  Aeronautics  and 
spa^e  Administi  ation.    Langle\  Station,    Va. 
iAl'i-RlMHM  Al.   PAMiL   FLUITLR   RESULFS   FOR 

so.Mi-;  MAI  AND  c:uRVi-:n  ihamum  skin  panels 

Al    supersonic:  speeds,  bx  John  G.   Presnell,    Jr.   and 
R.   L.   McKinnev.    Jan  ^  S,    l~p.     2iets.     Technical 
note  D-IMAJ. 

\\sA  Nb^    i:^'^'>       OTS  $1.6(1  ' 

I^ngle\   Keseaich  Center,   National  Aeronautic-  a  id 
Space  Administration,   Langlev  Sintio-.   \'a. 
FLUTTER  TESTS  OF  SANDWK  11    I  ^  Tl    I  I -A  f 

PWid  .s  A  1    MACll  Nl'MHl  HS  Cl-  2.  ^~  AND  4.  12.    bv 
tldon  1  .    K>  :de-  a   .:  1-r  ,e--t  W.    i:va:-s.    Dec  58, 
declassitied  1   IKc  b2.    Pp.    2  icl-.    N  X'-A 
v'i  \i(  I  in  r  ^sL. 


\  \s A    \^  1-1  224  )    orS      $11.  S() 

1  angle\   Res. .ircb.  C:enter.    Naiioiial  Aeronautics 
ai'd  sp.iLi.    Adii.inisiration.    Langlev  Station.    Va. 

sid\  iwhsnc.AnoN  of  a  i/2t)-scALE  modi:l  OF 

\\    UNSWFPI-WING.    rWlN-1-.NGlNE,    OBSERVATION 
.MKPl.ANi-;,    b\   Heni\   A.    Lee.    Jan  b  ^.    l9p.    4  rets. 

TcL  hiiu  al  uou   !")- 1  =-1  ^. 
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Langlev  Research  Center.    NaiMi.,,!  .X^ro  .autics  and 
Space  .-Xdministration,    La  .glev  Staiio,  .   \  a, 
TAlil  LAI  1  O  n.\i  A  i  RDM  A  PKl.SSUKL- DIS  I  KlBUllON 
IN\  1  ^  1  IC  \  IICN  .\  T  NT\C11  NLMB1;K  2.  tU  Ol     .\ 
i'^      nWI  TTHACK   'AINU   AIKPLAM.  NU^Dl.L  .\  1 
CC.MblM  n  .WCLl.s  1)1    ATTACK  AND  SI1)T>LIP,   by 
Ji.l..,  r     C.ip.  \    ski  a  Id  !  iiiina  Jea,,  l.mdrum.    Nov.    .sS. 
declassilud.  1    i\v  (^2.     l()4p.    1    let.    NANA    Memo- 10- Is 
\T  ;;io    in    l^-sSL. 


AiV2SS   s-2       OTS  52.1X1 


.Minnesota  ['.,    Minneapolis. 
SI  ABILITY   AND  DRAG  OF   PARAUHLTES  WITH 
VARYING   EFFECTIVE  POROSITY,   by  Helmut  G. 
Hemrich  .\nd  Eugene  L.   Haak.    Final  rept.   on 
C  .ntract  AT"  ,IH616)S31().    Sep  62,    ^~p.    s  refs. 
ASn    TOR   b2    UK). 


DESCRIPTORS:  ♦Parachutes,   *Drag,  Aerodynamics, 
Porosity,  Parachute  fabrics,   Model  tests,  Windtunnel 
models.  Aerodynamic  data,    *Stability,  Textiles. 

iTie  tangent  force,  normal  force,  and  moment  coeffi- 
cients versus  angle  of  attack  of  ten  different  types  of 
parachutes  have  been  determined  by  wind  tunnel  meas- 
urements. Models  were  made  from  rigid  metal  and 
from  cloth  with  porosity  varying  from  0  to  275 
ft^/ft'^-min,  and  the  porosity  is  used  as  a  parameter 
in  the  presentation  of  all  results.  It  was  found  that  the 
static  stability  of  all  types  of  parachutes  can  be  sig 
nificantly  improved  through  higher  porosity,  with  a 
resulting  slight  decrease  of  drag. 

Electrical  and  Electronic  Engineering 

AD- 264    653       OTS  $3.60 

Army  [Electronics]  Research  and  D.;velopment  Lab.  , 

Fort  Monmouth,   N.   J. 
PULSED  NUCLEAR  RADIATION   EFFECTS  ON   ELEC- 
TRONIC PARTS  AND  MATERIALS,   by  H.   J.   Degenhart 
andW.  Schlosser.    May  61,   37p.    11  refs.   USASRDL 
Technical  rept.    2200. 

DESCRIPTORS:  Electronic  equipment,   'Coaxial  cables, 
•  •Resistors,    *Thermistors,   'Rectifiers,    'Capacitors, 
'Ceramic  capacitors,   'Tantalum  capacitors,   *Ferrite 
cores,  Materials,  Nuclear  energy,   'Radiation  effects. 
Semiconductors,  Silicon,   Selenium,  Gamma  rays, 
Electrons,   Neutrons,   Test  equipment.   Particle 
accelerators.  Pulse  generators,   Research  reactors. 

Nuclear  radiation  induced  transient  changes  in  the 
electrical  characteristics  of  electronic  parts  and  mate- 
rials obtained  in  recent  experiments  at  various  pulse 
reactors  are  described  and  discussed.    The  electronic 
parts  investigated  and  monitored  during  exposure  in- 
clude: coaxial  cables;  resistors,   various  types  and 
manufacture,    ranging  in  value  from  100  ohm  to 
I  megohm,  thermistors,  capacitors,  ceramic  and  tanta- 
lum; rectifiers,   silicon  and  selenium:  and  magnetic 
cores,   ferrite.    Most  of  the  parts  during  exposure  show 
transient  parameter  changes  which  exceed  the  tolerance 
values  and  then  recover  generally  to  the  nominal  value 
some  time  after  completion  of  the  radiation  pulse.    This 
behavior  is  of  serious  concern  in  data  and  information 
processing  equipment  and  in  high-frequency  and  high- 
accuracy  instrumentation  that  are  exposed  to  such  a 
nuclear  environment,   yet  must  maintain  their  opera- 
tional tolerance  even  for  short  periods  of  time.  (Author) 

PB  162  843  OTS  S.3.60 

Battelle  Memorial  Inst.,  Columbus,   Ohio. 
PREPARATION  OF   PLATES  FOR   NICKEL-CADMIUM 
BATTERIES,  by  W.  G.   Hespenheide,  J.  P.   Spenard  and 
others.    Quarterly  rept.   no.    1,   1  July-1  Oct  54,  on 
Contract  DA  36-0'39-sc-64415,     1  Oct  54,   33p.  6  refs. 
AD-65  123. 

DESCRIPTORS:  *Batterics  and  components,  •Alkaline 
batteries,  ♦Cadmium  alloys,  •Nickel  alloys, 
Electrodes,  Preparation,  Elect rodeposition. 

.An  encouraging  step  toward  the  objective  of  producing 
negative  plates  for  the  nickel-cadmium  battery  was  th€ 


negative  plates  for  the  nickel-cadmium  battery  was  the 
successful  elect  rodeposition  of  nickel -cadmium  alloys 
containing  any  desired  composition  from  5  to  95  per 
cent  nickel.    Alloy  deposits  containing  more  than  70  to 
80  per  cent  nickel  were  coherent  and  smooth  as  obtained 
from  acid  fluoborate  and  acid  sulfate  baths.  Licorice, 
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added  to  the  fluoborate  bath,   permitted  the  deposition 


density  of  SO  ma/sq  inch.    Two  methods  were  employed 
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by  a  group  of  plane  stripe  is  continuing  in  an  effort  to 


added  to  the  fluoborate  bath,   permitted  the  deposition 
of  satisfactory  plate  containing  50  per  cent  nickel.    Anv 
deposits  which  contained  less  nickel  were  povwderv    intl 
r>oncoherent  under  the  conditions  so  far  invf,  srijj<ir-,d. 
Similar  deposits  with  a  porous  structure  will  he  pro- 
duced and  evaluated  as  negativt.-  plates  for  the  nicktl 
cadmium  battery.     Nickel  containing  occluded  nxidc- 
was  elect rodeposited.     Evaluation  has  not  b<^-en  com- 
pleted regarding  the  suitabljltv  of  the  Jeposr-.  tor 
positive  plates.  (Author's  abdtract 

PB  16  2  ^^44    OT-S   $3.60 

Battelle  Memorial  Inst.,   Coluinhus,   t>hK>. 
PREPARATION   OF    Pl.ATKS  FCm    NICK  Kl  -CADMIirM 
BATTERIES,    by  W.  G.    Hespenti-.-Kk-.    ].    P.   ^^xnard  and 
others.    Quarterly  rept.   no.    2.    .  ( V  '  ~'4-.    [an  ^S,   on 
Contract  DA   i6-0}^-sc-6441 -.     i  Jan  >^,    i^p.    i  r- fs. 
AD-6S  124. 

DEiSCRIPTORS:  'Batteries  and  components.    'Alkaline 
batteries,   'Cadmium  alloys,    'Nickel  allv>\  s,    Hlec- 
trixles.    Preparation,    hlct  trod-jposition,   r,<,la'in. 

The  plating  of  nickel -cadmiuin  allo\  frorr.   i  rluot^  rate 
bath  containing  gum  arabK  has  t>een  perfected  ;o  rh- 
point  where  sound,   coherent  electrodeposits  containing 
35  per  cent  nickel  and  higher  arL'  readiK  vibtaincxl. 
Attempts  to  produce  microporous  niclcel-c  admiuni 
alloy   plates  from  fluotx.)rate,    sulfate,    or  sultar;.  - 
chloride  baths  have  been  unsuccessful.    Pr  'sp^-x's  ire 
still  good  for  plating  the  porous  allov.    Di^vJiar^e  tests 
of  nickel-cadmium  allov  eltx  trodcposits  in.lKate  rhat 
up  to  10  per  cent  of  the  theore'ual  capa^i'v  ii:a\   oe 
reah/ed  from  0.?  mil-thick  plate,   and  afxir   1  per  cent 
from  4-mil-thick  plate.    The  cuir-.n-  m^nporous  alios 
plate  has  the  necessary  strength,    coherent-.    ai\^^.   i  !- 
herence  to  basis  metal  to  be  repeatedly  flexed  without 
flaking  or  peeling.    It  does  not  appear    \>  de'ei  lorate 
with  cycling.    Cadmium  and  gelatir.  aJdi'ions  to  the  bath 
pri.xlu.ing  porous  nickel  permi-  'he    lepositum  of  alloy 
plate  of  a  composition  and  porosi'\  w^:uh  has  not  yet 
been  determined.   (See  also  PB  1^2  ■^4  i) 

PB   162  845     GTS     $2  U) 

Battelle  Memorial  Inst    ,   Columbus,  Ohio. 
PREPARATION  OF   PLATES    FOR    NICKEL-CA.)MIIM 
BATTERIES,    by  J.   P    S[vnard,    P.    1.,    Kunecnv  and 
ethers.    Quarterly  rept     no.    i,    1   |in-l    \  pr    S=.     ,,n 
Contract  DA    36-0  59-sc   64415      4  Apr  5^.    J5p 
AD-6^  764. 

DESCRIPTORS:   'Batteries  and  comj^ments,   'AikalmL- 
batteries.   'Cadmium  allovs,   'Nickel  aljovs,   Silver 
alloys.   Electrodes,   Preparation,   E  lectr' Oeposinon. 
Electrolytes,    Sulfates,  Chlorides.    Uxlides,   Celat:n. 

A  porous- Ni- plating  bath  is  bem^  adapted  to  the  dep. 's;- 
tion  of  porous  Ni-Cd  allov  plate.     The  c:dSO^  and  gelatin 
concentrations  were  varied  from  0    to  1  I  g/1  and  from 
0  to  30  g  T.   respectively     Variations  of  the  gelatin  con- 
tent of  the  bath  enabled  the  electrodeposition  of  some 
plates  containing  as  high  as  22^,  c;d  but  with  p^)r' )siru-, 
less  than  10%,  and  others  with  porosities  as  high  .i- 
33%  but  with  4  8  to  12%  Cd  contents.    A  4F,  Cd  anode' 
having  15%  porosity  delivered  60%  of  Its  available 
capacity  before  polarizing  over  0.  1  v  at  a  IS-mi/s'j  m. 
current  density     The  anode  delivered  21  5-  of  its 
capacity  within  the  same  voltage  range  at  a  current 


density  of  80  ma/sq  inch     Tvn)  methods  were  employed 

tt)  niea.-'ur  e    [>)iiisir\.    C  )ne  nu'thi  «.!,    wh.ich  involved  the 
impregnat ivni  ot  the  electrodeposits  with  w.iter,   was 
inaCcuratL'  tot   thi;i  rouk^fi  plates  ,-,i;ice  it  measured 
surf  ice  ir  re^^'l  n  ities  as  [>)i!.'s,     I  h.e  .<her  nu-thod 
consisted  ot  estimating  porositv  t's   r'liivTi  vsc .  )pu-  ex- 
amination ot  pl.ite  cross  section.    (.KS"!  l.\  abstract) 
(See  also  m    U>J  h44) 

PH    l^:    ■^4^       OrS  S=^.  60 

Battelle  .Mernor  lal  Inst.,   Columb  .^,    Ohio. 
PRF-;PAHAIU)N   of     PI.ATFS   FOR    MCKFI  -CAD- 
MIOM    BAITFRIKS,    h;    I.    V.    S^en.u  .!,   P.   1  .  K-nevny 
andotlie.-s.     1  .im:  :  epr .    j    |.i^   S4    i    (  ,k   =,=>,    , ,,. 
Contrai.'  1  )A    ki  (i  W  -  ..^ -^441  S.     1   |.,iv  55,    5~p.  4:e'fs. 
AD-68  ^^^ 

nhSCKiri  oK^.  •Batteries  and  components   'Alkaline 
ba"e:;e-,    '(    idmium  alloys,    'Nickel  alloys,    l.iec 
trcxJes,    i'llev::   v;ejx>Sition,    Oiapf-.ite. 

Three  'eiliniq  .e>    AeTe  e\.i!  .at  ed  :■'    leternime  asvUt- 
able  process  tor  making  piates  1,1   T.e  Ni   (d  battel  v 
(1)  electroformation  .>t  negari\e  plate.s  i'>  electrodepo- 
sition  of  porous  Ni-Cd  alloy,  (2)  electroformation  of 
positive  plates  by  ele».trolytic  cixJepos  iri' m  of  N'l  and 
NiO,    and  (3)  electroformation  of  negative  plates  by 
electrolytic  reduction  of  compacts    it  N;o  And  c'dO  to 
porous  metallic  structures.    Electroformexl  a.icH.;es 
were  obtained  from  chloridc-sulfate  baths  containing 
colloidal  graphite  to  induce  porosity  and  organ:,  addi 
tives  to  refine  grain  structure  and  to  p:  e\  eni  i,>».lule 
formation.    Electrolytically  reducinjj  ai;  A^t  ;-Od(l2 
casting  in  alkaline  solution  prodii.  ed  a  ho  40  a c  Cd 
1-  ^'.e    if  "f)""  porosity  with  a  the.  it  ct..  a!   .  li  .:;:e  capac- 
-   .     t  J"=^  -i:;,prnin/cu  in.,  6%    if  rh.is  .ajia.itv  wa-^  de- 
livered at  a  91 -ma/sq  in.   current  Acr.-,i-\  befwre  the 
anode  polarized  0.  1  v.   At  the  same  curi  en;  der.Mtv, 
60%  of  the  theoretical  capacity  was  delive-  ed  aiImi 
0.  3  V.  The  anode  gradually  lost  capadtv  ^  id  mi  ength 
when  cycled  a  few  times,   indicating  'hdr  •:  e  .\;  ^  ams 
were  not  adequately  cemented  together.    .A  "(>y  px  rous 
anode  forr.ex;  h\   :  exP.c  ..^  a  .   .:;,(ViO    if  Nitj  and  OdC)  in 
fused  iNaoH   KoK  d.d  ;i.>t  ria.L  k;  «)d  ;:iechanic.i; 
strength.   (,". -ili  udal  ^^raplute  d,j  not  induce  poi.isitv  in 
'he  Cd  plate  taken  !:   >f!i  either  acid  or  cyanide  baths. 
(See  also  PB  l^J    -44) 

PH    1-:   120- Rev.  OTS    $3.50 

Bureau  of  ^'a  t  Is  an  J  ;  X.<.-kri,    VVashangTnn,    I).    C. 
r:Lf:("I  KU  AI.    t-l.hOI  KONIC    KANIX30C)K.    Hngineered 
Performance  •sta-i.ia  r,ls,    P.ibhc  Work.s  Maintenance. 
.Rev.    ieb^^,    JNp.    NA\UX'K.S    P-7()3.il. 

nr:.s(RIF''I(iHs     'Fiandlx.iks.    laectncal  endneering. 
•r.lectncal  e.j..i  priK-nt,    '({led  n  mic  eijuipment, 
Lilectric   cable,   OFocks,    Protective  cnverings.    Lighting 
syste::KS,   Pa;iei  Nkirds  ( i.k-ct  ricitv),   -twitches, 
Electru    .vire,    l.::.:i  .;•.  Itixe.s,    I  ran-,n:S>ion  I'mes, 
Communication  equipmeni,   (  >i>  r  itn  in.-,  researO,    'Job 
analysis,  Standards. 
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Columbia  Radiation  Lab.,   Ni  w  York. 
Kh.SF  ARCH    INVHSTICATION   DIRPCTHD  TOWARD 
i  .MINDING   TFIH   USHFl'L    RANGE  OF   THE   HLHC- 
!  ROMAGNHFIC   SPECTRUM,    bv  P.    Kusch.    Quarterly 
pi  ogress  rept.    no.   8,    16  Sep- Is  IXc  "^9,   on 
^\intracts  D.\  36-0  ^9- sc -7  ^2"^,    DA  :36-039-sc -78:3  30, 
iiid  AF   49(6  W)>S-.      is  IXc  s9,    4Sp.      2  refs.    Rept. 
n...  C:L   8-=^9  S(^-^  ^2~9. 

I 
DHSCKIPrORS    'Magnetrons,    •Micro'Aave  spt^ctroscnpv, 
CLrtiiki".   i.idoJion,    Microwavi  t.(juipment,   'Molecular 
biam>,     Iiitium,    .-\ioms,    Fluoriiu,    Oxvgen,    Radioacii\'e 
isuio[x  ^,    Atumic  --Mucturi.,    Hvpertini.   structure, 
Fleluim,    lon>,    l-.k  c!  tomagiu  tic  wa\'es,    Microv^ave 
amplitu  r--,    'M.i-.t,i^,    1\ --ivzn,    F'hvsic-. 

Aiaigt.   tiacMon.ii  iht    work  cui  1 1.  ni  1\  Iving  carried  on 
and  dLsCiilx-d  in  the  report  dtals  with  various  kinds  of 
mast  t   de  vice.s  and  with  e.xpei  imputation  designed  to 
givi   h.isic  data  of  lelevance  to  mast,  r  operation.   Some 
results  obiaini.d  m  radio  astronomic  application  of  a 
3  cm  mast  r  .implitiei   art.   discusstd.     Progress  in  tht 
desr.;n  ^^d  construction  of  mast  rs  at  21  cm  and  3  kMc 
are  dis^Lis.sed.     studies  of  wirious  ctysialline  materials 
of  po't- n:  Ml  iiiiLrLst  in  mast  r   applications  an.   reported. 
FinalK  eoiumued  Lllort  m  the  design  of  optical  masers 
IS  di  -crilxd.    S^xct  r  oscopic  siudus  by  microwavt  ab- 
sorpMun  nuthods  .md  In  iht   usi   .if  maser  techniques  are 
dtsciilK-d.     1  x^xiiiiKiirs  on  hv^xiline  struciurt  by  the 
atomic  ix  am  iiioh.iv!  .in    rej^ditcd;  th.ii  on  the  odel  iso- 
iipe-  ot  Xenon  lia.s  be.cn  completed.     (Authe)r)  (See  alse) 
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(.■.  li  nee' tic  Lit   I  ■.  ,    Stor  I  s  . 
sLNSiriVlIA'    IN    SA.Min.ED-DAIA    SVSTE.MS,    bv 
D.  F.    Lmdorft.     Rept.    .m  Grant  NsG-  ^09-63.   [1962] 
26p.     4  I  ef  s . 
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Electrical  Engineering  Research  l^b. ,  L',   of 

Illinois,   L'rbana, 
^'-SEARCH   STLDIFvS   ON   PROBLEMS    RELATED  TO 
■.iM   .-X.NTHINN.AS.    (Quarterly  engineering  rept.   no.    1, 
.  ^ep-l   IVc  5H,   (Ml  Contract  AF  33(616)6079.   ,30  Jan  59, 
1-p.   A1V211  221. 

DESCRIPTORS;  '.Xntennas,  Spiral  antennas,  Broaeiband, 
Antenna  radiation  patterns,  Impeeiance,  Hllectromagnet- 
isni,  Printed  circuits.  Waveguides,  Radar  antijamming. 
Radio  antijamming,  Countermeasures,   l>;Kign. 

:>igual  computer  programs  are  being  prepared  for  the 
calculation  of  special  functions  necessary  in  spiral 
antenna  computations.    Impedance  and  pattern  measure - 
Tients  were  made  for  multiple  terminal  logarithmically 
periodic  antennas  of  up  to  seven  elements.    The  im- 
.v.lance  and  radiation  patterns  of  spheroids  of  size 
relatively  large  aimpared  to  the  wavelength  are  being 
ei'nipated  as  a  guide  to  satellite  antenna  design.    The 
investigation  of  numerical  calculation  of  eigenvalues  for 
cylindrical  waveguieles  of  arbitrary  cross  section  was 
terminateeU    A  repxirt  on  the  solution  of  Wiener-Hopf 
integral  equations  of  finite  range  was  completed.    Design 
IS  complete  and  construction  has  begun  of  the  new  pat- 
teni  range  receiver.    Computations  of  the  field  diffracted 


by  a  group  of  plane  stripe  is  continuing  in  an  effort  to 
evaluate  a  zoned  microwave  reflector.   An  approximate 
theory  for  the  effect  of  dielectrics  in  the  near  field  of  a 
line  source  agrees  quite  well  with  measurements  for 
thin  slabs.    Multiple  element  conical  spirals  are  being 
investigated  as  a  method  of  obtaining  versatility  in 
pattern  and  impedance  of  circularly-polarized  broad- 
band antennas.    (Author) 

PB   162  815     OTS     $3  60 

lilectron  Tube  Research  I^b.  ,  U    of  Minnesota, 

Minneapolis. 
DIFFUSION  AND  INTERFACE   STUDIES  ON  CATHODE 
SLEEVE   NICKEL,   by  W.  G,  Shepherd.    Quarterly  rept. 
no.    1,  9  Jan-9  Apr  53,  on  Contraa  NObsr-63172.' 
[19531  34p.   1  ref. 

DESCRIPTORS:   'Cathodes,   Design,  Production, 
'Nickel  alloys.  Diffusion,  Annealing,   Analysis, 
Impurities,  Reduction,  Reaction  kinetics.  Thermionic 
emission. 

A  discussion  is  given  of  a  number  of  phases  of  the  prob- 
lem of  making  interface  and  diffusion  studies  on  cathode 
nickel.    The  nature  of  the  overall  problem  is  discussed 
followed  by  a  descripxion  of  the  conditions  dictating  the 
choice  of  nickel  and  activators.    An  outline  is  given  of 
the  method  of  construction  of  diffusion  couples,  a  de- 
scription is  given  of  the  diffusion  anneal  and  some  of 
the  precautions  necessary,  sectioning  erf  the  couples, 
methods  of  analysis  of  samples  and  the  evaluation  of  the 
data  are  discussed.   A  discussion  is  given  of  factors 
influencing  reactions  between  the  coating  and  the  con- 
stituents of  the  base  nickel  and  a  method  proposed  for 
determining  these  rates.    The  formation  and  influence 
of  an  interface  layer  on  cathode  processes  is  considered 
It  is  suggested  that  the  means  used  for  studying  reac- 
tion rates  can  also  serve  to  determine  the  concentration 
of  excess  metal  required  in  the  oxided  coating  for 
optimum  emission.    (Author) 

PB   162  828     OTS     $7.60 

Electron  Tube  Research  Lab.,  U.   of  Minnesota, 

Minneapolis. 
DIFFL'SION  AND  I>n-ERFACE   STUDIES  ON  CATHODE 
SLEEVE   NICKEL,   by  W.  G.   Shepherd.    Quarterly  rept. 
no.    14,   1  Apr-1  July  56,  on  Contract  MObsr-63172. 
[19561  76p.   2  refs. 

DESCRIPTORS:   'Cathodes,  'Oxide  cathodes.  Design, 
♦Nickel  alloys,  Diffusion,  'Strontium  compounds, 
Oxides,  Coatings,  Electrodeposition,  *Thermionic 
emission.  Carbon  alloys,  Titanium  alloys.  Magnesium 
alloys,  Aluminum  alloys.  Electrodes,  Poisoning. 

Carbon  may  react  with  an  oxide  coating  to  liberate 
alkaline  earth  metal  in  accorelance  with  the  relation 
SrO  *■  C  — »Sr  ♦  CO.    Further  life  studies  at  zero  current 
drain  for  oxide  cathodes  based  on  a  1%  Ti-Ni  alloy  and 
operating  at  11190K  show  that  the  pulse  emission  is 
stable  at  a  high  level  for  approximately  250  hours  after 
which  the  pulse  emission  decreases  monotonically  with 
time.    Measurements  on  coatings  applied  in  binder  to 
0.  2%  Mg-Ni  alloy  bases  in  which  the  magnesium  is 
present  in  excess  of  the  saturation  solubility  of  mag- 
nesium in  nickel  show  that  the  pulse  emission  remains 
at  a  uniform  level  for  at  least  750  hours  of  operation  at 
1 1 19*^  with  zero  current  drain.    The  pulse  emission  of 
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electrodeposited  coatings  nased  tin  a  4*^  Al-Ni  allov. 
operating  at  11190K  and  with  rx-ro  current  drain,   ex- 
hibit a  broad  maximum  at  approximately  UX)  h<ii.i  ■-  "p- 
eratior  after  which  the  ptilse  emi-.sion  itradudllv  de- 
clines over  a  peritxl  of  IKI)  hour>.    Srijttu--  I't  rhr  •  ticvf 
of  a  continuous  current  drain    in  the   utivati'xi    <t  ..I'h.iKk 
coatings  based  on  high  fXJrKv  nickel  have  been  extended 
to  periods  of  WXJ  hours  of  operation   it   lll^^K.    The 
interface  resistances  Ahich  develop  tor  electrmleposited 
coatings  based  on  sin^jle  additive  nukels  apjx-ar  to  be 
consistent,    vvith  the  re-.uk-^  previ  m,-,K   .>t<a;ned  ;  t 
conventionally  applied  ^natin^^  on  ^urresfxindini^ 
nickels.    Results  have  Iven    >bcained  -Ahich  mduate  the 
possibility  that  the  use  vrf  titanium  a-.  An  ann-le  material 
may  eliminate  anode  pinsnnin,^.    (Sic  aN'  PH  l^'J  sl^) 
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of  Mi'ine--.<a, 


Electron  Tube  Research  1  uh    , 

Minneapolis . 
niFFl'SION   AND  INTHRl-ACH    STl'DiES   (A   C'AHHMn- 
SLEEVE    xMICKEL..   bv  W     C,     ShepherJ     (J,.arterc.   rept. 
no     15,    1  Julv-1  Oct  S6,   on  c:i)ntract  NOb-.! -^  U^J. 
[1956)  84p.   7  refs     All- 140  ^  W. 

DESCRIPTORS:    •Cathodes,    'Oxide  cathxle-,.    ;  k -.ur. 
•Nickel  allovs.   Hiffusun,    'Strontium  cumpound--, 
.Nickel  compounds,   Oxidts.   Ccvitings,   H  lectr.>de;>)siru->n, 
Thermionic  emission,   c:arb«in  allov-^,    1  itanium.  alloys, 
Magnesium  a  UcTvs,   H  lectr.«.le-^,    Poisixiin*;,    P\rimeter^ 
Calibration. 

Further  attempts  to  determine  the  cause  of  run 
ancTnalous  features  of  the  Sr  evolutu)n  from  ^ath'>des 
based  on  carbon-nickel  are  descrit)ed.    .\n   malvsi-,  ^t 
the  rate  of  reduction  of  an  oxide  cathcKle  iri  pre-^ented 
for  a  situation  in  which  the  reaction  is  initiallv  reaction 
rate-limited,   after  which  it  h^-comes  diffusion -limited 
The  thermionic  performance  of  cathcxle-.  hti^-ed  on  n   >^, 
and  1^  Ti  -Si  and  on  0   2"?  M>{-Ni  allov-.  ha-,  been  con- 
sistently promising,  the  emission  remainin*j   ih've 
5  ampe/cm''  for    periods  ^eater  than  ItXM)  hours. 
Measurements  of  the  cath(xle  deactivation  which,  results 
frixn  electrtTi  bomtvirdment    'f  an  ario>.!<.    irc  reported. 
Results  erf  a  temperature  calit^ration  ot  'he  test  diode 
structure  employed  m  th.e.-n.    -.tadie-^   ir-.    re;>irte*d     (See 
also  PB   162  828^ 
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r     ot  Minne.->ota, 


Electrtxi  Tube  Research 

Minneap<.)lis . 
DIFFL'SION   AND   INTER  FACE    STl'DIh^   ON   CAHHM)!- 
SLEEVE    NICKEL,   bv  W     G     Shepherd     i>aart.rlv  :■■:-' 
no     16,    I  Oct  56-1  Jan  57,    >)n  Contract  N()b--r -^  U  :"  J 
[1957)  8[p.  6  refs.    A[)-14()94(). 

DESCRIPTORS:    •(^achodes.    'Oxide  .ath.idt-,,    IH  sign. 
•Nickel  alloys.   Diffusion,    •Strontium  compii.ind-.. 
Barium  compounds,   Oxides,   Carb«_inates,   Coann,;-', 
Electrodeposition,    "Thermionic  emission,   Cirrmr 
allovs.   Titanium  allovs,   Magne-.iurn  allo\  s 

An  analysis  of  the  factor-.  limitini<  thie  puNe  ■  tTU-ision  of 
oxide  cathcxles  is  presented     Exjierimental  data  for  the 
same  cathode  and  different  Jitxie  spacin>is  show  that  the 
measured  emission  is  an  increasing  function  ,it  ,!i  x!e 
spacing.    A  new  technique  for  the  repr'nluciMe  applica- 
tion of  uniform  (BaSrX-Oj  coatings  i.i  described. 


l-'urther  nu  i  ^iirenu'nt-.  of  Sr  evolution  and  thermionic 
icti'.  it\  or(!iiSi)<i,   kttinc^on   I  i-Ni  tia-ies  in  various 
concentratiiHis  ,u  e  it.(viifed.    Measurement .~.  of  the 
thermionic  activity  ol  iixuk   ^athixle-.  Kised  on  i).  ^\. 
Mg  Ni  indicate  that  high    iru!  -stable  erni-^-^ion  can  be 
maintained  for  ,xrii«.l>.  up  t>    JUHi  hours  for  an  opi-rating 
temperature  ol  11  W''K      further  studies  on  the  influence 
of  electrolytic  activation  ot  oxide  cath.«.le-.  are  repxrted, 
Nvhich  show  that  a  definite  enhancenu  nr    >l  the  availabJL 
pulsed  emission  of  an  oxide  cathode  re^ult^  ti  oni  a  ..on- 
tinuous  current  drain  through  the  cathode.    Futthei 
studies  of  the  pnxress  ot  electriKiept)sitii>n  "f  (H.iSrK"'  '< 
froin  an  acetate  bath  are  repented     (See  ai^ij 
PB   162  829) 

i'B   162  831      (JIS     j:.bO 

Electrem  Tube  Research  Lab..   U      'f  M;n:iesota. 

Minnea;xilis 
Dli-M  SION    A\,)    IVIl'.Kh  \C1-.    s'll   !)||-S   ON   CA  IHODE 
Sli:.L\'l-.    MCk!-.  I  ,    :■%    W     O     Sheptierd     Qu.irter  h'  rept 
no     11"     I    im-l    \  :m    ^■',     't;  Contract  NUbsr   ^il72. 
[19571  "^y     :  i-t-      \,)-l4!  im, 

DESCKirii'Ks     •Cathixies.    'Oxik cithtxl.  s,    iVsikin. 
•Nickel  alloys,   Diffu^io,-,     Pr'^luct  ion,   'Sti  ont  mm  com- 
pounds,   FVirium  coni[>'uiKS,   Oxules,   C.irboiiates, 
('oatinj;--,    l.  lectrtxlepositbm,    T  herrnnMiic  !.'niissi,-ni. 
Carbon  alloys,  Titanium  allov.s,   M   asurinc  Jevice-; 
(Electrical  and  electronic,   O--^  i  n,  ,-,^ ,  .ix^,   [  k.tnKii  s, 
r  nsoning. 

.\p[-uratus  is  described  which  [lermits  a  correction  to 
bv  made  for  the  influence  of  the  coating  iL^ist.mce  on 
the  determination  of  the  saturatpr,  <.nus-,i  .p.     l    m  I'xi.le 
cathixle.    .A  technique,   which  is  de.-.crilKd  in  detail, 
permits  a  correct  determination  of  the  s  it-r.ition 
emission  as  <*,c\\  as  a  measur  L-ment  of  thi-   ctxiting  r<. 
sistance.    A  theoretical  expl.mation  is  presented  for  the 
observed  behavior  of  thi.  Si  e-^.'lution  tiom  oxide 
coated  cathtxles  baseil  ■  t,  ..ubon   nickel  ^liltusion 
couples.    Results  art.  ^ivtu  tor  the  Sr  evolution  tiorii  ar, 
oxide  coating  based  on  a  4.5',^,  Ti-Ni  alloy.    A  tube 
structure  fat  studies  of  electrolvtic  effects  ,xi  oxide 
cathodes  is  described     A  structure  is  desci  iKxl  utiuh 
permits  a  study  of  anode  p«)i--on.in^  ■a  [[■  v  u  hkis  off- 
anode  potential  gradients     .\  technique  is  Jiscusstxl 
which  [x.'rmits  a  simpler  ccntrol  of  the  h.uh  ivirametLTS 
during  elecmxJeposition  of  ^  ithoiM''-  CMtin^s  from  an 
acetate  solution       (See  als.-  F1<    I'^J  s^o) 

PR    162  832     OTS     $8.60 

1-.  lectron  Tutx    R._ -.earch  l.al    ,   L'.   of  Minnesota, 
Minneapolis 

DlFFl'SION    \N!i   lNTrRF\(T:    STl'IMFS  (^)N  CATF10F)E 
SLEE\'i-.    NH'kLl,    :>>   W  ,  C     Sh.eph.er.;     Qu.ii  ter  ly  r  ept 
no.    l,s,    1    \pi     I  July  57,  on  Conti  iv  r  NOhs:    ^  (172. 
[igs-j  gsp     -  rets,    AD-  I  s^  ^m. 

:)tS(Kir;  OKS:    'Clathiides,    'Oxide  .atlunks,    IX'sign, 
•.Ni..kel  alloys,  -Diff  ,.sion ,    'Stiontiui;-.  v .  ■nipnuiuis. 
Barium  com  pound  ■-,   OxiJt ->,   Carlninite^,   Ckitings, 
Electrodeposition,   '  Piermionic  emi-^si  in,  Carlnin 
allovs.   Titanium  allov  s,   Electrodes,    r>  .i->,  iiuuk; 

Measurements  of  the  saturatuxi  emission  ,i;,,i  the  civit- 
mg  resistance  of  an  oxide  cathide  bv   use  oi  pulse  tech- 
niques are  reportexl  and  discussed  in  det.ul      .\  correla- 
tion of  this  me  1-^  .lenient  technique  with  tht   satutatun 
emission  as  determined  bv  Schi>ftkv  pli<s  is  presented. 
Measurements  of  the  Si   c. o.ution  a:;j  pulsed  Linission 
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tri'tti  cattuK.ie.s  on  4.5'/|^-,  Ti-Ni  bases  and  on  a  Ti-Ni 
r.iti  IX  Arc  presented.    The  development  of  activitv   in 
_.\iJ(.  >.atluides  on  pure  Ni  txises  bv'  electrolytic  mean.s 
is  described.    IVtails  of  the  pri>cess  of  electrodeposi- 
•;  in  of  (B^iSi  )CX)i  from  an  acetate  bath  are  presented 
;;:i.il  results  for  the  re-evolution  of  Sr  from  a  deposit 
.1,.:  down  on  a   I'l  amxle  which  was  subsequently  heated 
;•  ^JS'Kl  .ir  L  presented.    ']  he  devL-lopment  of  electrical 
.L-ikai;L   .  ;  jn  insulating  surface  exj-ntsed  to  evaporation 
products  tiom  an  oxide  cath^^lL   hase-d  on  an  .ictive 
nickel  IS  bei;;>;  -t  iduxl.     (See  alsi.   m    IhJ  s,?!) 
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Electron  Tabe  Research  Uib.  ,   I',   of  Minnesota, 

Mmneapdis. 
n(FFL'S!ON   AND  INTERI  ACf-:  STCDlfiS  ON  CATHODE 
SLEEVE    NICKEL,   bv  D.    (•:.    Anderson,   Final  rept. 
OJan  sCl  l-cb  M,   on  C'iintract  NObsr-6U~2.    [I'^M  ] 
"p.    N  refs.  I 

DESCRIPTORS     'C'atlio.lc'S,    'CKui..'  cathodes,    IVsipi, 
Pavkiction,    'Nickel  alloys,    I^ffusion,    'Strontium 
ccmp'unJ.s,   Kiriuni  compounds,   Oxule's,   Carbonates, 
C  .atiii>;s,    ITectt-odcp<->sition,    'Therrriionic  ^^mission, 
,  arNMi  allovs,    I  itanium  allovs,   .Muminum  alloys, 
«     SUnjzanesi.-  allovs,    Mapiesiuni  alloys,   Silicon  alloys, 
Tangsten  .illovs,    Electro^les,   Poisoning.        | 

This  lej-Kirt  s..mniari/es  studK's  pjrft'rmed  to  enliance 
the  understaiK.ling  of  the  processes  controlling  the 
ppipt-rties  of  the  oxule'  cathtvle.    The  diffusion  coe'f- 
flcients  of  Al,    Mg,    Mn,   dnd  W  added  singly  to  nickel 
have  K-en  Lietermined  and  are  summan/ed.    By  the  use 
of  radioactive  tracer  techniques,   it  is  shown  that  the 
strontium  evolution  from  an  oxide-cixated  cathode  pni- 
videt;  a  quantitative  measure  of  tfx?  rate  of  reduction  of 
t.he  coating.     Ttie  ^icvelopinent  of  a  highly  resistive 
nterface  compiHind  is  observed  for  Si-Ni  alloys.  The 
Je.ictivation  of  oxKit'-coated  cathodes,  and  subsequent 
recovery,   is  ^iescnbed  where  the  deactivation  results 
from  the  electron  txmiKirdment  of  a  contaminated 
electP'LlL'.    The  activation  of  a  passive-based  oxide- 
cnateJ  cattK'de  by  electntlvsis  of  the  coating  is  de- 
^.  ribed.    A  movled  which,  accounts  for  the  obsei-ved 
ix",avior  of  an  oxide-civited  cathode  in  dynamic  equilib 
Tium  between  activating  (chemical  and  electrolvtic) 
proces.ses  and  deactivating  prcvesses  is  discussed. 
(See  al.so  PR  IbJ  s^2,   and  PR  142  464) 
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Electronics  Research  I  ah.  ,   Illinois  Inst,    of  lech.  , 

(!hicak;i ' 

-":'  I^V    OF   IF    TRANSFORMERS   FOR   SINGLE   SIDE- 
:^.VM)  OPERATION,   bv  George  1.   Colin,   Erwin  W. 
'•^eber,   and  Paul  t".    ^'uen.    Quarterly  prc")gress  rept 
■■.i'.   1,    1   Feb- U)  Apr  M),    on  Contract  DA  ,^6-():i9-sc- 
'"^Ml.    iNbOl  24 Jp.    12  refs, 

I 

't-^CHirrORS-    'Intermediate  frequency  transformers, 

'"i.*,!,'tre(juency  filters,    Synthesis,    'Sidebands,   Flec- 
':  vui  networks,    hTectncal  imix'dance. 

V'W'-rk  svnthesis  can  be  divided  into  two  major  areas. 
"•e  t:rst  of  these  is  the  mathematical  approximation  i>f 
:'--;v.nse  function  in  terms  of  rational  functions  The 
-•-vonJ  is  the  re,ili/ation  of  this  approximation  into  a 
nerwurk  configur.ition.  This  ref>irt  deals  with  the  meth- 
ods and  problems  of  the  realization  prcvess.  Emphasis 
IS  placed  on  the  realization  of  lossless  networks  or 


lossless  networks  terminated  in  a  resistance.   The  form 
of  presentation  for  each  realization  technique  is  as 
follows:  a  brief  explanation,  a  numerical  example,  and 
a  flow  chart  summarizing  the  mechanical  aspects.    The 
realization  methods  cover  the  following  general  types 
of  impedance  and  admittance  functions:  (1)  driving  px)int 
functions  of  two  terminal  networks,  (2)  open  circuit  and 
-short  circuit  functions  for  two  terminal  pair  networks; 
,md  (.3)  overall  transfer  functions  for  two  terminal  pair 
networks  operating  into  resistive  kiads. 

PB   162  764      OTS     $8,  10 

Electronics  Research  Lab   ,  Illinois  Inst,   of  Tech.  , 

Chicago. 
STCDY   OF  I-F  TRANSFORMERS  FOR   SINGLE   SIDE- 
BAND OPERATION,  by  George  I.  Cohn,   Lester  C 
Peach  and  others.    Quarterly  progress  rept,  no.   2, 
1  Mav-31  Julv  60,   on  Contract  DA  36-039-SC-78342, 
[1960]  84p,   4  refs,    AD-245  539. 

DESCRIPTORS:    *Intermediate  frequency  transformers, 
'Radiofrequency  filters.   Synthesis,  Design,  Electrical 
networks,   *Low  pass  filters,   *High  pass  filters,   ♦Band 
pass  filters.  Transformations  (Mathematics),   *Side- 
bands.   Functions. 

F"ive  methods  of  approximation  are  presented:   (a) 
Butterworth  approximation,  (  b)  Equiripple-in-the-pass- 
band  approximation,  (c)  Equiripple-in-the-stopband  ap- 
proximation, (d)  Elliptic  approximation,  and  (e)  Fourier 
approximation.    For  the  methods  in  which  design  curves 
can  conveniently  be  used,   such  as  the  Butterworth  and 
the  2  Equiripple  approximations,  these  are  presented. 
A  flow  chart  is  included  with  each  method  to  summarize 
and  implement  numerical  computation.    Frequency 
transformations  are  presented  for  converting  a  filter 
as  a  low-pass  filter  synthesis  to  any  other  filter  type. 
Precorrection  for  losses  in  reactive  elements  is  pre- 
sented    This  allows  realization  of  networks  as  lossless 
networks  with  dissipative  effects  considered  in  advance 
as  pe-rturbations.   (See  also  PB   162  809) 

PB   162   765       OTS  $9.60 

ElectrtTiics  Research  Lab.,   Illinois  Inst,  of  Tech. , 

Chicago. 
STLT)Y  OF  1-F  TRANSFORMERS  FOR  SINGLE  SIDE- 
BAND OPERATION,  by  George  I.  Cohn,   Lester  C. 
Peach  and  others.    Quarterly  progress  rept.   no.   3, 
I  Aug-3i  Oct  60,  on  Contract  DA  36-039-SC-78342. 
[1960]  11 2p.    15  refs.    AD-249  353. 

DESCRIPTORS:  'Intermediate  frequency  transformers, 
•Radiofrequency  filters,    *Low  pass  filters,    'High  pass 
filters,    'Band  pass  filters,    'Sidebands,   Synthesis, 
IX'sign,   Magnetostriction  transducers.   Piezoelectric 
transducers,    ♦Transducers. 

Efforts  are  concerned  with:  (1)  the  application  of  net- 
work synthesis  methods  to  band  pass  filters  and  (2) 
electromechanical  filter  literature  review.    Examples 
of  svTithesis  techniques  are  illustrated.  These  exam- 
ples show  how  ladder  band  pass  filters- with  a  specific 
response  are  designed.  The  criteria  for  minimum 
values  of  element  Q  are  established  (on  the  basis  of 
resonant  and  antiresonant  circuits  of  the  same  Q    for 
the  realization  of  the  shape  of  a  given  network  response 
A  simple  graphical  method  for  the  determination  of  the 
response  of  a  network  is  presented.  This  method  is 
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applied  to  both  the  h-issless  case  and  the  ^ase  for  whuf: 
losses  are  taken  into  account  in  the  design  of  the  filter. 


p;oviJe  ..seful  nforma' loi'  .ib<njt  fu'iiLuTU-nt.il  pnx^esses, 
hut  that  actual  tyri' '^':;^.l  nee  .,:uler  field  ,oiiditions  is 


svstem.    The  sw itchbc">ard  is  divided  into  main  building 
tWivks,   and  a  c<.)mponent  and  functional  level.    The 


DESCRIPTORS:  'Batteries  and  components,  •Alkaline 
batteries,   Electrical  properties,   ♦Cadmium,    'Nickel, 


1\.    I  IL  V    V^  . 


M',  i^iorfmcnts  of  the  Sr  evolution   i;i.:  puNn!  litussuhi 
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«-.^  iud  problems  ot  the  realiAition  piH_xess.    trnpnasis 
■  •'  placed  on  the  realization  of  lossless  networks  or 
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applied  to  both  the  lossless  .ase  and  the  ^ase  for  which 
losses  are  taker  into  aceoant  in  rhc  design  ot  the  filter. 
The  literature  review  dealing  with  electri)ni<.vhanical 
filters  IS  presented.   Summaries  are  given  of  'he  pub- 
lished characteristics  of  rod,    disk-and-wire,    in  1 
plate-and-wire  filters,  and  of  magnetosrrn. '  ;vc,  picvo- 
electric,    electrostatic,    and  electr  irnai^ietK 
transducers.    (Author)  (See  als'  PR    lh2   ^^4^ 

PB  162  Hiu     errs  $4.  ni 

Electronics  Research  [  ab.  ,    Illinois  Inst,   of  Tech.  , 

Chicago. 
STUDY  OF   1.  F.    TRA.NSFORMKRS  FOR  SINGLE  SIDF- 
BANfD  OPERATIONS,   by  George  1.   t:ohn,    Fi  win  W. 
Weber,   and  F^ul  C.    Yaeii.    Quartetlv  pr  fgress 
repc.   no.   4,    1  Nov  60- 11  Jan  61,     'n 
Contract  DA  36-CKW-s^ -:'S342.    [NM]  4Sp. 
AD- 254028. 

DESCRIPTORS;  'Radiofrc-qoencv  filrers,  [X-sign.  'In 
termediate  frequency  tiansf.irmers,  Circuits.  'Ba.-.d 
pass  filters.  Synthesis,  Tuned  circuits.  Ceramic  ma 
terials,  Piezt^elevtric  materials,  Pie2ix;loctric  trans - 
ducers,  •Low  pass  filters,  Fer rcH.-let.tr ic  materials, 
•Electronic  circuits.    Capacitors,    •S^Jeba:lJ^,     Test^. 

Research  continued  on  the  eval^atb)n    if  elect:  omechan 
ical  filters  and  the  design  and  testing  >i  filters  using 
ferroelectric  ceramic  resonators  ^ith  ^oils  and  ca- 
pacitors.  The  extension  i)f  elcvtr()n;ec  har,:^al  filters 
to  fugher  center  frequencies  is  discussed.    ITie  major 
difficulties  encountered  m  an  attempt  to  dn  :his  are 
transducer  loss  and  reduction  in  size  of  resonator   ci-.- 
ments.    Several  filters  with  fifth  order    rchebv>^heff 
characteristics  were  designed.    The  one  designed  for 
a  three  kilocycle  bandwidth  at  a  center  fr  equeni.y  of 
442.  5  kc  was  breadboarded  and  tested.    Hie  resjlting 
nerwork  had  a  2.  S  db  insertion  loss  in  the  pass  band 
and  4  db  below  the  center   frequency  response  had    i 
bandwidth  of  3  kc.   The  attenuation  ^jrve  exhib:tc-d  a 
non  symmetrical  shape,   (.\athur)  (See  alsu 
PB    162   ^6S) 

PR  [h2  "-2  Crs  S^.M) 

Glenco  Corp.  ,    Metucher.,    N.    ]. 
FIXED  CERANflC  CAPAdTOK,   TF\1F1-K.\  Il'RE  COM- 
PENSATING AND  FlIGH-K,   by  Norniap,  KuUhk  k.   Quar- 
terly rept.    no.    1,    15  .May-14  A  ig  56,    on  clontract 
DA  36-039-9C-72323.   [1QS6]  ll=ip.   S  refs.   AD-2()4  572. 

DESCRIPTORS:    •Capacitors,    'Fixed  .a}vicitoi  s, 
•Corarruc  capacitors,   'Heat  resistant  materials. 
Test.s,    Failure  (.Mechanics),    Electric  currents, 
Voltage,    Electrical  corona 

Investigations  conducted  on  temperature  compc-nsating 
and  high-K  fixed  ceramic  capacitors  hiave  demonstrated 
the  wide  spread  of  characteristics  among  and  withm  rhe 
different  ceramic  materials  used.    The  complexity  of 
the  fundamental  process  has  been  suggested.     There  a  a 
evidence  that  the  exact  cause  of  failure  might  vary  wrh 
the  particular  conditions.    It  was  considered  probable 
that  the  very  high  temperature  conditions  uf  20O  c^ 


provide  useful  nfortna' ion  af'xiiir  f'l'uLune.ital  pnvesses, 
hut  that  actual  (yri'or-T;^i;ur  ..ruler  field  conditions  is 
more  relate*.!  fo  li»Aer  ti-n^x-raturi--  ^l.it.i.    I'  is  p«)inted 
(Hit  that  since  breakdowns  at  1  if^'K"  on  Kire  plates  sei'in 
to  occur  near  the  edge  wht-re  field  tail :;ie-~  have  Iven 
usually  found,    it  is  p<is-,ible  that  at  r(u>  reinp<.'r ature  'he 
agents  that  lead  to  dielectric  failure  may  \x-  a.  >  elerated 
without  changing  their  basic  nature.  ( A'^TI A   ihsttac) 

AD- 268  6«JI       nrs     S  *  Ni 

flughe.s  Ke.-.carv^h  l^b-.    ,  Malibu,   Calif. 
DEVELOPMENT  OF   SOLID-SI  ATE   MASl  K   AMTl  1 
FIER    AND  CLOSE D-S\' STEM    KhFKK  ,1  .R  \  I  ( )K.    In 
H     Barhydt,   F.   E.  Goodwin  and  i<her.s     i.^u.it  tei  Iv  i  ej-u 
no.   2,    15  Julv-14  Oct  61.   on  Contract  DA    ^f'  oW-sv 
87195      [isiM]    lip     S  rets 

ni-.sc  Kin  n«S     'Mi^er--,   Mui    'W  ive    ur.pliliei  s,   S..iid 
state  ftiVHics.    •!  raveling  ^ave  tulx's,    \  band,    Design, 
•Preamplifiers.    *Refr ueratimi  ^\  items,   •t'o«)ling. 
Helium,   Coolants,    'Ki-l-ir   e(juipme:it,    'i.  onimutucit  i<  >n 
efjiupment,   Electron  tut>es,   Aniplitur --,    I  .iiu.ig  circuit -. 
i;  lectronic  circuits,  Cavity   r  e-^oiuitor -,,    Mathematical 
analysis.    Transmission  lines,   lerrire-^ 

Research  was  continued  on  the  devc  io^xiient  ot  tin.'  sirlid- 
state  maser  amplifier  and  cloeed  system  r<.  Ir  iget  atoi  . 
Difficulties  were  encountered  in  finding  a  ->uitable 
ferrite  for  the  isolators  to  bc'  used  in  the  slow    wave 
structure     Commercially  available  fetrite^  exhibited 
anomalous  behavior  at  temperatures  below  77  K     .\ 
solution  was  obt  lined  by  the  use  of  a  spi^iil  vttrium 
inxi  garnet     Techniques  for  the  design  ot  ri.bv 
resonators  with  input   ind  output  coupling  irises  were 
improved,    .^n   malvtuil  formulation  of  the  Ivisic 
design  relationships  for  traveling-w  ivl'  m.isers  con- 
sisting of  ins-coupled  active  reson.itors  sejvirated  by 
inifx-rfect  isolators  w  is  derived     .-V  progr.im  of 
fTM^h.iru'  ^ompuf  it;ons  i-,  r  !.-(iuiri-\!  t>'  provide  useful 
n^.m'.-r  u.il  design  .l.it.i.    .-V  territt.'  switch,  to  protect  the 
maser    from  ttx.-  le.ik-th.r   uigh  en',-rg\   ot    i  r  i^iir  TR 
device  was  designed  .m^A  fabricated      rh.i-  ter  rite  switch 
uses  a  Faraday  rotation  effect  to  couple  or   decouple 
orthogonal  input  and  output  waveguide  ;>)rt-^.     (.Xuthor) 

PR  162  71S  OTS  522.25 

I'TT  K'e:i,Vk:     n.icakio,    III 
hlJ:nK(»Nh      It.Il.PHONl-    I'l-NTKAI     dl-d-ICE 
AN/rrC-1-KAt"    I),    bv    K.    Ar-eneii.,    K     Heed  and 
ot*.er>,     binal  engmeeri!!,;  rept     J6  Mav  5h  -  ^)  M.i\   60, 
on  Contract  DA   i6-U-i9-s^    779hM.    Il96(j]42lp. 
AD- 253  048. 

ni-^SCKIFIOKS     •Felepfione  communication  sv  stems, 
•Sw  itvb.uu  ci  rcuits,   •Milita'-\  comrnunicat axis, 
•Multichiannel  telephone  svst  -ms,   ,\utom.itic,   ('om- 
munic<ition  equipment ,   Electronic  switches,  Setnicon- 
duclors,   1-.  le^f rotiic  scanners.    Design,    Panel  bcvird.s 
(E  lectru  irv  ),    I  ri»:;ger  v-ir'^'uits,    Telephone  lines. 
Trigger  ed  k^.ites,   Circuits.   Trsrs 

t"on.->tr  ,>.tion.    ^v  ^t^-m  development  and  circuit  con- 
sider ititMn   ire  pre--enti.-d  ot  an  ek'ctronic  automatic 
sw  itchb<i<ird,   having  a  JO  to  60  line  ca[\icitv  (with  or 
without  an  I'perator).    used  in  a  four-wire  teleptione 
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■-vstem.    The  sw itchbc->ard  is  divided  into  main  building 
tWiKks,   and  a  c<^)mponent  and  functional  level.    The 
switchtxwrd  IS  designed    to  operate  in  ambient  tempera- 
tures of  -40  V  to  125  F,  the  design  of  circuits,  to  oper- 
ite  reliablv  within  this  range,   is  explained.    All  switch- 
ing and  signaling  functions  are  performed  with  semi- 
conductor devices  resulting  in  a  compact,    low  power, 
easily  maintained,   pxirtable  switchtxwrd     .Alternate 
methods  are  proposed  and  discussed.    Magnetic  logic 
.itcuit  f>issibilities  and  an  electronic  crosspoint  matrix 
are  presented  and  evaluated  with  respect  to  their 
intrinsic  qualities  relating  to  the  requirements  set 
forth      Individual  circuit  evolution  from  initial  concept 
to  a  final  or  rejected  status  is  described,   listing  also, 
tvpical  p«.-rformance  characteristics.    An  engineering 
test  miKle!,    incorporating  .m  operator's  position,   6 
lines  and  7  trunks  (interccxinected  through  two  line 
links  and  two  trunk  links)  is  presented,   and  results 
discussed.    The  performance  characteristics  of  a 
-ompiete  service  test  mixlel  are  included     (Author) 

PR    IbJ  ^  N      (TPS      S:"    N)  I 

M.ignavox  Co.  ,   Fort  Wavne,   Ind 
INVLS'IICATIONS   liiADlNG  TO  THE   DEVELOPMENT 
lib    AN   ALKALINE    PRIMARY    CELL,   bv  Judson 
Aest,   Jr.   .ind  Ralph  F     Kixint/.    Pri>greKS  rept.   no.   8, 
I   l,.lv-l  (Vt  5\.   .n  Contract  DA  36-039-sc- 15413 
'W^^pSp     AD   22  (W"  I 

DLSCRIPIORS:   •Ruteries  and  components,   'Alkahne 
b^itteries,    •Primarv  t^atteries,   Electrical  properties, 
AnoLles,  Gels,    'Batterv  separators.   Paper,   Polyvinyl 
ilcohol,   t%>mix^ite  materials. 

Several  groups  of  batteries  were  constructed.    The  first 
group  consisted  of  1  59  tvitteries  (xjssessing  7  cells  each 
These  batteries  have  standard  construction  features, 
and  jx>ssess  unconsolidated  cathode  separator  compxjs- 
ites,  O.OIO  g  of  liquid  75-lU-UXJ  electrolyie  per  cell, 
and  standard  metal -bearing  anode-gel  construction 
Most  of  the  Ixmeries  failed  shortlv  after  construction 
iH.cju.se  of  an  inadequate  sejiarator  system.    Separator 
1 11  Tare  was  believed  to  be  caused  by  one  or  all  of  the 
:    ;iowing:  (1)  insufficient  thickness  of  the  separator,  (2) 
',  \cl  ssive  pore  size  through  the  sepxirator,   and  (3)  the 
proximity  ot  the  antxle  metal  to  the  separator.    The 
>e;\irator  protilem  was  attacked  by  consolidating  the 
catliode-sepvirator  compxisite  and  (2)  using  a  material 
to  prevent  the  metal-bearing  anode  gel  from  contracting 
the  sepwir.uor  .    The  materials  used  to  sepwrate  the 
mode  gel  fr(im  the  sepkirator  were  (1)  Benaris  paper 
n.(R)2  in.  thick,  (2)  clear  gel  0.010  in.  thick,  (3) 
Synpxir    coatcu  with  polyvinyl  alcohol,  (4)  dynel  matt 
civiied  with  polyvinvl  alcohol,  and  (5)  Synpor  alone. 
Pieliiiunarv  investigations  of  these  materials  indicated 
th.i;  all  excepK  (4)  and  (5)  warranted  further  investiga- 
'!on.    Several  tvitteries  were  discharged  continuously 
'hrough  a  fixed  resistance  of  334.8  ohms.    The  data 
representing  these  discharges  are  included  in  addition 
to  ci'iphical  presentation.    (.ASTIA  abstract) 
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Nk  kc  I  Cadmium  Biiiieiv  Corp.  ,    Easthampton,   Mass. 
INVhSIlGATIONS  ON   THE   IMPROVE.MENT  IN   THE 
rT.KIOKMANc;E  c:HARAC1  ERIS  TICS  OF   THE 
NK:KEL-CADMIC.M   3ATTERY,   by  Arthur  Fleischer. 
i..»uai  terly  progress  rept.   no.    I,    1  Mar-3l  May  54,   on 
Coinrai.t  D.\   i6-()  5^-s^ -S6"28,   continuation  of  Contract 
DA  -i6-U.i9-sc-42651.    June  54,   60p.    19  refs.  AD-37  731, 


DESCRIPTORS:  •Batteries  and  components,  •Alkaline 
batteries.   Electrical  properties,   ♦Cadmium,    •Nickel, 
Electrodes,  Impregnation,  Glycols,   Ethylenes, 
•Battery  separators. 

Cycling  tests  were  continued  on  a  T1092  cell  having  a 
singly  impregnated  negative  capacity-limiting  plate  with 
a  schedule  of  10-amp  charging  and  37.  5-amp  dis- 
charging.   A  loss  in  capacity  over  30  c  was  observed 
when  the  cycling  schedule  was  increased  from  1  to  t. 
c/day  over  a  1-wk  period.    When  the  usual  cycling 
schedule  was  resumed,  the  capacity  was  recovered  in 
2  wk.    Forty  cells  having  either  positive  or  negative 
capacity-limiting  plate  group  were  assembled  for  the 
study  of  separators,  positive  plate  behavior,  and  nega- 
tive-plate cycle  life  in  the  presence  of  electrolyte- 
soluble  addition  agents.    The  addition  of  degraded 
dextrans  and  oxidized  starch  to  the  electrolyte  used  in 
negative-plate  capacity- limiting  cells  did  not  improve 
the  cycling  characteristics  of  the  negative  plate.    Poly- 
ethylene glycol  may  be  introduced  in  appreciable  con- 
centrations as  a  constituent  of  the  negative  active  ma- 
terial by  impregnating  plaques  in  cadmium  nitrate  so- 
lutions containing  polyethylene  glycols.    Impregnation  of 
positive  and  negative  plates  was  continued.    Positive 
plaques  were  prepared  to  study  the  effects  of  impurities. 
The  effect  of  polarizing  current  density  was  studied  for 
the  positive  plates.  (ASTIA  abstract) 
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Nickel  Cadmium  Battery  Corp. ,   Easthampton,  Mass. 
INVESTIGATIONS  ON  THE  IMPROVEMENT  IN  THE 
PERFORMANCE  CHARACTERISTICS  OF   THE 
NICKEL-CADMIUM  BATTERY,   by  Arthur  Fleischer. 
Quarterly  progress  rept.   no.   2,    1  June-3l  Aug  54,  on 
Contract  DA  36-039-sc-56728.   [1954]  92p.  6  refs. 
AD-65  773 

DESCRIPTORS:  *Batteries  and  components.  •Alkaline 
batteries.   Electrical  properties,   •Cadmium,   *Nickel, 
Electrodes,   Impregnation,  Glycols,  Ethylenes, 
•Battery  separators.   Impurities,   Iron,   Palladium. 

Cycling  tests  were  continued  on  Cell  T1092  having  a 
singly-impregnated  negative  plate  that  was  capacity- 
limiting  and  standard  electrolyte  (without  additive) 
using  a  2-ampere  charging  schedule  and  a  37.5-amp>ere 
discharge.    From  the  267th  to  the  280th  cycles,  the 
capacity  remained  constant  with  discharges  made  on  a 
weekly  schedule.    Testing  of  positive-limiting  cells 
Tl  217-1220,    1246  having  positive  plates  varying  in  the 
polarizing  current  density  from  0.  14  to  0.71  ampere 
per  square  inch  was  completed  at  5-»  cycles.    Tests 
were  made  on  cells  Tl236-12-»5  having  various  sepa- 
rators for  the  purpose  of  studying  their  behavior. 
Tests  at  C^F  were  included.  (See  also  PB  162  834) 

PB  162  836  OTS  $6.60 

Nickel  Cadmium  Battery  Corp. ,  Easthampton,  Mass. 
INVESTIGATIONS  ON  THE   IMPROVEMENT  IN  THE 
PERFORMANCE  CHARACTERISTICS  OF  THE 
NICKEL-CACW^IUM  BATTERY,  by  Arthur  Fleischer. 
Quarterly  progress  rept.  no.  3,   1  Sep-30Nov54,  on 
Contract  DA  36-039-sc -56728.     [1954]  68p.   13  refs. 
AD-65  771. 

DESCRIPTORS:  •Batteries  and  components,  •Alkaline 
batteries.   Electrical  properties,  •Cadmium,  •Nickel, 
•Battery  separators.  Plastic  films,  Nylon,  Electrodes, 
Impregnation,  Glycols,  Ethylenes,  ImfMjrities, 
Vanadates. 


Cycling  tests  were  continued  on  cell  No  Tl()92  having 
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0.  s  at-  ".    Cells  (both  N-L  and  P-L)  with  plates 

ha^inkt  roi->  .inei  l>)ttom  bus  bars  showe'ei  a  voltaize  dis- 


acid  at  a  concentration  of  10  g/I  to  305^  KOH  had  no 
effect  on  the  formation  of  the  nosirivp  niarp  hnr  f*>nHpH 


DA    i^-U  W-sc-4J6~il.    June   -.-1,   bOp.    14  rcfh.  AD-37  7,31, 


impretjnauun,   vjiycuis,    ntnyienes,    impurities. 
Vanadates. 


Cycling  tests  were  continued  on  cell  No  T\ilR2  h.ivin^ 
a  singly- impregnated  negative  plate  that  was  capacirv- 
Ilmiting  and  standard  electrolyte  without  additive  usin^ 
a  2-ampere  charging  schedule    and  a   ]".  ^-ampere  dis- 
charge.    Capacity  remained  constant  for  rht.  fhir'^een 
cycles  at  weekly  intervals  covering  the  28(tTh  to  2V2nd 
cycles.    Cycling  tests  on  the  effect  of  polvethvlene 
glycol  on  the  negative  plate  were  completed  it  4" 
cycles  using  a  schedule  with  2-ampere  char^inki  and 
37.5-ampere  discharging.     Fhe  favorable  effec    if 
polyethylene  glycol  on  the  maintenance  of  capacrv  i^ 
indicated  by  the  tests.     Cycling  tests  on  pt:)sitive- 
llmiting  cells  assembled  with  plates  washed  with  Je- 
lonized  water  and  Easthampton  tap  water  durin^; 
impregnation  were  carried  out  for  62  cycles.     Th- 
type  of  wash  water  appears  ^o  have  no  effect  on  p^  r- 
formance.    Cycling  tests  on  a  series  of  p«>sitivt.' 
limiting  cells  having  plates  prepared  at  polari/ink: 
current  densities  from  U.  "  to  0.  1  ampere  per  st)uirt 
Inch  were  carried  through   U  cvcles,     A  pnsiMvt- 
Umiting  cell  having  a  positive  plate  prepared  hv  irn 
pregnation  in  a  nickel  nitrate  solution  Lunt. lining;  1  ^:  ir;i 
at  palladium  per  liter  (as  nitrate)  was  tested  tor    ^* 
cycles,   including  discharges  at  U^F'  and  -4(M  . 
Positive-limiting  cells  having  positive  plates  pre- 
pared by  impregnation  in  nickel  nitr  r-    -.olutiM-  Aire 
tested  for  33  cycles  including  discharge^  jt  0"  in_!    4(/*F. 
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Nickel  Cadmium  Batterv  Corp.  ,    F-asrhatnprnn,   Mt--,. 
INVESTIGATIONS  ON   THF    IMPR(n'FMF-Vr   IN    HH 
PERFORMANCE  CHAR  AC  IT  RIsTICS   OF-    THF 
NICKEL-CADMR^I   BATrF-RY,    bv  -Vrrhur  Fleiseh-r. 
Quarterly  progress  no.    4,    1  O-c  ^4-2K  Feb  ^^,  on 
Contract  DA  36-03Q-sc -=i6"2H.     [19551  "4p.     lU  refs. 
AD-66  837. 

DESCRIPTORS;   •Batteries  ind  cotnpi.n-  n's,  •  Mk  ilirr 
batteries,   Electrical  properties,   •rutmium,  •Suk  T, 
•Battery  separators.   Plastic  flim^,   \'vl.>n,   \sbe--t'is, 
Electrodes,   Impgregnation,   Olvvls,    FthyUnt -., 
Sintering,    Impurities,    Vmadat-  s. 

The  favorable  effect  of  an  optn-oirc.ir  ■^' .\n'.'.  in  •'^^    i- 
discharged  state  on  the  capaerv  of  a  nt^aM.--  pi  r- 
was  confirmed  for  a  charging  rate  of  ().()<  amp  '~.^^  in. 
(2  amp/plate)  and  a  discharge  ratt  of  i).  ^  *  amp'^(;  \r. 
(Engineering- -Electrical,   s  Mav  ^  M  (ovrr) 

(37.  5  amp/plate).     Continuation  of  cvcling 'e-'--    m 
positive  plates  discharged  to  various  final    !i-.char,?e 
voltages  confirmed  the  behavior  at  the  limif><i  !i-.- 
charge  to  1.  0  v/cell.     Cycling  of  positive   limiMn>;cell^ 
confirmed  the  small  improverr.ent  in  'he  capaei'-.  of 
cells  with  pure  nickel  hardware  instead  of  inn-'il-': 
nickel-plated  hardware.     Vhv  cvcllng  of  posrr.t     and 
negative-limiting  cells  which  had  various  nvlon-cello- 
phane  separators  was  continued.     F-'xamina'ion  of 
various  parameters  indicated  that  cellophane  jnd-  r- 
goea  an  improvement  in  perfcjrmance  upon  continued 
cycling.     The  electrical  characteristics  of  cellscaused 
by  separators  are  not  a  sufficient  criterion  for  tht 
choice  of  separators  for  alkaline  batteries,     l.if--  an.l 
physical  tests  which  cover  *et  strength  in  alkaline 
electrolyte  are  required.     (S<.-e  also  PB  it2  "iit) 
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Nickt.  I  Cadmium  BattLrv  Corp. ,    F-.astharnpton,   Mass. 
INA'F  .SriOAIIONS  ON    IHl-    IMPROVI-MF  N  I"   IN    FHF 
PF  KF OKMANCi-.   CFIAK  ACT!  HISTICS  OF-    TFIF- 
MCKF  L-C"AI)MIL  M   BAriFRY,    bv  Arthur  Fleischer. 

uartt.  riv  progress  rept.   no.    s,    i  Mar-M  Mav  5S,   on 
Contract   l).\    3^-( )  W    sc  -  s^^2H.     2"  June  '^=>,    ll)3p. 
15  rets.   AD-bb  b.ib. 

DFSCRIPTORS:  •Batteries  and  components,  •Alkaline 
batteries.    Fleet!  ical  properties,   •Cadmium,  'Nickel, 
Oartxinvl  radicals,     [itanium,    'Batterv   separators. 
Plastic  tilms,    F-lectnxles,    Impreirnation,   Clvcols, 
I  thylenes,   .\1ethylent.   blue.    Impurities,    Iron,   Copper. 

Positivt   plates  were  impre^mated  in  nickel  nitrati' 
solution-.  Ahich  At.  re  pr^pait-L:  from  Fl-^rade  nickel 
^arlionate  and  comtnercial  \i(NO^)j   ^Fl  7O.      I'he 
nickt  i  car^mna';    platt.---  showev!  a  K'tter  ptrformance, 
tKjth  on  ;>[ 'Ill-lop,   int!  .\r  .\  ciirr'-n'  Jensitv  of 
0.  53  amp '-.(,  mch.      I"ht     uMiMon  of  methylene  blue 
(1   ^'\)  or    ;■»  >Ue'h',  Ir-n-    clvcoj  (s  ro  JO  ^^  '\)  'o  the 
nickel  ni'rr-    --ol.iricn  ,!iJ,  no'    iftec  fht.-  performance 
of  positive  plates  p;    p.ir'\!  bv  impre^naMon  of  these 
solution-..      Hie  j--<.     't    I'l  Ml4N(  *  ^-N'Fl_jOf  i  solution  as 
a  dip  for   c  .rhculicall'v   [i<ila:i/ed  plates  eliminated  fhe 
brushing  oj>:  I'loi^     sintered  ^tidk-ss   Vi  plac|ues  im- 
pregnated notfiiallv  tot   the  pro.,1",  of  about  4^".    TTie 
formation  of  negative  plates  w  t-  mx    ittecteJ  bv  tht    ul- 
dltion  of  oxidized  cellulose  at  a  concentration  ot    s  g/i 
to  the  electrolvTe.    Studies  of  -.e[-),ir  itor  s  b\  determin- 
ing the  perform. int I.   i:-  ^>i-.i:i.i.     limi'inji  cells  demon- 
strated that  there  are  several  matrrials  wi'h  txtter 
electrical  characteristics  than  the  b^irrie:   •  .-;>   of 
separators  which  use  cellophane.    (See  aUo 
f^  1^2  H  r) 
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Nickel  Cadmium  fiattcrv  Ci'rp.  ,    I   i-thanipt.in,    Mass. 
LNVESTIGATIONS  ON    HW     I.MPfU)\F-MFNr   IN    IHF 
PERFOKMANCI     CFI  AH  \c '  li  R  Is  I  K  s   (  )[      [HI 
NICKEL-CADMllM  hap:  1  R>,    l-v    Vr'hur  F  h  ischer. 
Quarterly  progress  rept.   no.   ^,    l   [iint      M    -Vuc  ^s^   or 
Contract  DA  36-03'? -sc- 56" 2M.     1 1^^=,)  nup.    iJtefs. 
AD-84  173. 

DESCRIPTORS:   •Batttri--   md  compi-nen's,  •  Mkalme 
batteries,    Flectrical  pr  'pir:ie.s,    'Nick'  !,  •(".idmuim, 
•Battery  separators,    F  ;   ctrodes,    Fiipr    cv.i-'.  >n, 
Sinterinii,    Impiirri-  -,    Ir^n,    Oopp  ;  . 

Fhe  assembly  of  I  negative- Ihth- 1:1.:  (  N  - 1.)  and  31 
positive- limiting  (PI.)  ti  st  cells  i-,  JtscriKd.     Cy- 
cling tests  are  reported  on  several  N-l.  cell-  in  the 
study  of  the  effect  of  (>p«'i  ci  re  111'  ^tand  ift  :    li-. 
charge.     Iron  wa-  founJ  ir.  rht    ["«isi'i.-    pi  r.  -  oi  P-I. 
cells  aff-  r   'rit  ■.   a-  i-    c\vT-  ^1  J'JU  'im-  -.      Ih'    ■  I'^cno- 
lytes  from  cell--  Ai'h  pur^    \i  bar  iAir--  .vt  re  I  e  free; 
those  from  cells  with  \i    pi  r-  .!  -•    ■  I  hard*  ir-    showed 
an  Fe  content  of  abnut    >.  J  *  ' '.  l   -n.;  '  l  (  i!»i  ;'    <     of 
that  originally  present  in  the  electro!,'-  ■>).      !■  stin^ 
(through  SOcvcF's)  was  performed  on  cell-  Arh  posi 
live  plates  con'  inm*;  ■  I'het   Cu  or  Fe  copr-  cipitated 
in  the  active  matiriil  in   imoun's  .-(■.iival-  -.v.  m  1).  1, 
0.25,   and  0.  SO  at.    -r  ot  the  Ni  con'    rr.      !  h--  capaci 
ties  decreased  with  an  increas-    in  'hi<    1      cont-  nt.    Fhe 
effect  of  Cu  wa-  Nn-  ficial    ip  to  0.  25  at-",    and  the 
formation  c  «p<»ci".    Aa.s  not  affectid  bv  Cu  up  tu 
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0.  5  at-  7,.     Cells  (both  N-I-,  and  P-L.)  with  plates 

having  top  .in^i  Ixi'ton^,  bus  h.irs  show'.-J  a  voltage  dis- 
tribution (Ap.ich  A.as  proportional  to  tht  current)  from 
•hi   top  to  thi   i-xiitom  of  tfv    plati  s.      (Se-e  also 
PH  162  828) 
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Nickt  1  (\ulmuini  Bartt  r  v  C 'oi  p. ,    1  asthampton,    Mas-. 
IWI  snCAFK^NS  ON    ilfl-    IMPRCn'FMFNT  IN  THF 
ri  Kl  ORMANCI-    (■H-\RACri-;RISFICS  OF    HIF 
\ICKI-I.-CAnMHM    RA!T[-:RV.   by  Arthur  Fleischer. 
Quartt  '.\\  piogress  rept.    no.    ",    1   S<.-p-3()  Nov  S5,   on 
Contrici  1),\   .36-039-.sc-,^6728.     |l9S=,l76p.    U  refs. 
AP  S4  ["2. 

i.)LS<.'RIPrORS:   •Ratteiies  and  comp<int.  nt  s,  •Alkalint 
batteri'  s,    F-'Ucmcal  propcrtn.  s, 'Nickel,    'Cadmium, 
'Battel  v  separators.    Plastic  films,    Nylon,   Paper, 
■\ubl>r,    I- k-ci  I  ihJi.  s.    Impregnation,   Glycols,  Fthylenes 
sintt.  I  in^;. 

rtiii'iin  P   1.  [(.St  Cells  wi:h    ^-platc  tkments  were 
i-semhled,    formed,    and  cvcled.     I-'ight  of  the  cells 
naJ  '>.irious  n\lon  sep<iraiors.     T"he  formation  capacity 
Aas  vk  cri.  .tsi.  v1  h\  int(  ilaveiinkZ  with  cellophane  and  bv 
sealing;  'ht.   •  di;t  s  ot  tht    m ultiKux  n.  d  se'parators.    F-ivt 
Cells  wiih  eUctioU-;;    conct  iit  ration  s  var\ing  from 
7  to  2  2i  showi  J  a  dt  crL  as(.   in  formation  capacity  be- 
low fi  N  '  li.t'rdlv'i  ,  'he   app.in.n:  minimum  was  at 
4  ^.      The   Ixneficial  -.  ftect  of  open -circuit  stand  was 
-hoAH  b'v'  nekjatu!,   plaits  whe)se   historv  involved 
charciii.v:  r.i'i.-  lin-ii!i.  d  to  .i  current  de-nsity  of 
0. '  u  ;  .imp 'si^.    inch.      Fhi   favorable   effec  was  con - 
tunvviot  'h(    oxidi/ed  ct.  llulose   addit ion  to  the  elect ro- 
lyte  on  lorniarion  01   cwline.     l.owe'nng  the  electrolyie 
conce-n,  I  ations  re-nl'eJ.  in  a  decrease    in  the'  impnn'e'- 
nie  nt  in  capacit\  on  cvclinc  (at  a  charging  rate  of 
U.  14   imp 'sij  in.)  and  in  'he'  positive'  plate  capacity. 
At  Il.i-'    >0  min  w<  re    le-quired  to  obtain  adequate- 
sinteriiik;  Airh  s  -oki;  ion  pli.i-.i    pi  ecipita't  J  Ni  po^de  i  s. 
K,  ,     il-o  PR   l(sj  S4n) 


P!^    If-.  S4J      01  S      $9,K) 


\u  kl  i  C.i.irTiuim  Ratte-rv  C'orp   ,   Fasthampton,  Mass. 
l\\  F-S-i  Ic;a  ITONS  ON   TilH    IMPROVEMENT   IN  THE 
i'F-.Rl-ORMANCF    CHARACTERl.STICS  OF   THE 
MOKFl     CAPMIl'M    BAnhRV,   bv  Arthur  Fleischer 
QuanerU   rept     110.   8(F-'inal),    1  [X.'c  55- 29  Feb  56,   on 
Contract  PA    i6-ll  W -sc-56728,    31  Mar  56,    114p. 
31  ret-     AO  92  U16 

I 
OFSORIFTORS-    •R.itteries  and  compi^ne-nts,    'Alkaline 


battel 


ll'CtI  u 


il  properties,   'Nickel,    'Cadmium, 


Tit.ini'..ni,    •Battir\   sep,irators,    Nvlon,   Filectrixies, 
F'lpi  egii-it  ion.   (".Kcols,    l.thvie-nes,    Sintering, 
Impurities,   Iron 

Positive- linutink:  cells  (29  )  were  tested  to  study  the 
I'lti-ct  ot  ilectioKte  Concentration,    separateirs,   anion 
adilition  to  th.e  i  kctrolvte,   .ind  various  separations 
between  plites      T  !ie  formation  t^  positive  plates  in 
electrolvte  sttonge-i   than  5  normal  (1    20  sp  gr)  gave  the 
maximum  lormation  ca;-vacitv     Increase  in  the  open- 
cu  V  .;it   -.tiiiii  in  tfie  as-discharged  state  for  negative- 
limiting  ^ells  on  a  test  schi'dule  ot  a  charge  current 
den-itv   oi  (I  (11  .-XSl  (amp/sq  in   )  and  a  discharge  current 
der..sit\   oi  (I   5<  .-VSI  improved  the  maintenance  of  capucit\ 
of  tlie  negative  plate  on  cvcimg.    The  addition  of  boric 
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acid  at  a  concentration  of  10  g/1  to  305^  KOH  had  no 
effect  on  the  formation  of  the  positive  plate  but  tended 
to  lower  capacity.    A  mixture  of  KOH  and  K3PO4  in 
equivalent  quantities  as  electrolyte  decreased  the  for- 
mation capacity  of  the  positive  plate  to  a  small  extent 
and  the  high-rate  capacity  by  about  10%.    (See  also 
PB   162  841) 

TID-17194     OTS     $1.60 

Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
FLAMMABLE  GAS  EXPLOSION  IN  LARGE   OIL 
CIRCUIT  BREAKER,  by  J.  R.  Johnston.    Rept.  on 
Contract  W7405-eng-26.    13  Nov  62,   18p.   2  refs. 

PB  148  020    OTS    $3.60 

Stanford  Electronics  Labs.,   Stanford  U. ,  Calif. 
A  SOLID-STATE  LOGARITHMIC   VIDEO  AMPLIFIER, 
by  G.  S.   Bahrs  and  W.   D.   Hindson.   Rept.   on  Contract 
OA  36-039-sc-782%.    22  Apr  60,   37p.    5  refs.    Tech- 
nical rept.   no,    1604-1;  AD- 237  234. 

DESCRIPTORS:  ♦Video  amplifiers.   Pulse  amplifier, 
'DiexJes,   Transistor  amplifiers,   *Electronic  circuits, 
Silicon,   Voltage  amplifiers. 

This  report  describes  an  all-solid-state  logarithmic 
video  amplifier  which  develops  an  output  pulse  ampli- 
tude proportional  to  the  logarithm  of  the  input  pulse 
amplitude.    The  resultant  compression  reduces  the 
ratio  of  maximum  to  minimum  signal  amplitude  from 
J,  000:1  at  the  input  to  10:1  at  the  output,  thus  allowing 
the  pulses  to  be  viewed  on  an  oscilloscope  or  recorded 
on  magnetic  tape.  Conversion  accuracy  is  such  that 
from  observations  of  the  output  pulses,  the  amplitude 
of  any  signal  within  the  70-db  input  range  may  be 
estimated  to  within  3  db.   Several  forms  of  compensation 
are  included  in  the  circuitry  to  correct  for  diode  non- 
idealuies,   and  thus  significantly  to  extend  the  useful 
dynamic  range,  reduce  nsetime,  and  improve  tolerance 
to  ambient  temperature  variations. 

PB  162  755  OTS  $14.00 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
INVESTIGATION  OF  AN  ELECTRICALLY  EXCITED 
AIRFRAME  AS  AN  ANTENNA,   by  N.  E.  Keller  and 
F.  B.  Harris,  Jr.    Final  rept.  part  I,  on  ContraCT 
AF  33(616)5549.    Apr  60,   203p.  22  refs.    SRI  Proj.  2484; 
AD-238  808. 

DESCRIPTORS:  Aircraft,  Triangular  wings,   •Air- 
frames, •Antennas,  Airplane  antennas,  Excitation, 
Flight  testing.  High  frequency,  Antenna  couplers, 
•Antenna  radiation  patterns,  Jet  bombers.  Impedance, 
Test  methods.   Low  frequency,  Supersonlcs,  Transonics 

A  comprehensive  study  of  means  for  exciting  electro- 
magnetic radiation  from  delta-wing  aircraft  in  the  fre- 
quency range  from  2  to  36  Mc  is  given.    Antenna  im- 
pedances and  radiation  patterns  measured  on  scale 
models  of  the  B-58  are  piresented  and  discussed.    The 
excitation  systems  investigated  include  the  fixed  wire, 
leading-edge  wing  notch,  trailing-edge  wing  notch,  tail 
notch,  tail  shunt,  nose  pirobe,  and  trailing  wire. 
Similar  model  measurements  of  the  trailing  wire  en  the 
B-70  are  also  described.    The  performance  of  the 
antenna  systems  studied  is  compared  with  that  of  the 
tail  cap  in  use  on  the  RB-66.    Antenna  transfer  efficien- 


cies  are  obcained    for  all  ayatems  invt-stl^^ated,   and 
pattern  efficiencies  are  computed     The  limitdtions  ..f 
this  definition  of  pattern  efficiency  are  JiscusHt^l,   and  a 
modified  definition  which  more  nearly  corrtsp<nd^  r  > 
the  true  utility  of  the  antenna  is  developed. 

re  1^2  "S6  OTS  Sl6.()ri 

Stanford  Research  Inst.  .   Mfnlo  Park,  C^ht 
INVESTIGATION  OF   AN   hliCTRICA  I  1  Y    hXC'ITK!^ 
AIRFRAME   AS  AN   ANTENNA:    RAI^IATION    PA  I 
TERNS,   by  N    E     Keller  and  F.   B    Hams,   jr      Fdnal 
rept   .   part  II,  on  Cortract  AF  ^:X616).S54^     Apt  N) 
245p     SRIProJ.   2484.    An-2i8H(«. 

DESCRIPTORS     Aircraft.    •Antennas,    Airplane 
antennas,   'Antenna  radiarii>n  patterns.   blxciraM'^n, 
Polarization.  Jet  bombers,   Airframes,   Hiij;h  fr-q  .<.7kv 
This  report  supplement  contains  the  radiarum  ptirtet  ns 
for  the  HF  aircraft  antennas  described  in  Part  I 
(re   162  755).    All  patterns  shown  are  recorded  m  field 
intensity  normalized  wuh  respea  to  the  equivalent 
isotropic  radiator.    The  B-5H  patterns  include  -^et-.  for 
SIX  different  methods  of  excitation.    Those  for    i  single 
frequency  are  shown  on  facini^  pages      The  one-'    'ii  the 
left  hand  page  are  the  principal -plane  ;iattern-'  for   ^ 
and  9  polarization.    On  the  right  hand  puge  the  ^-vKterns 
Indicate  intensities  for  btxh  polarizatnTis  taken  at 
9-60  degrees  and  Q  "  1  2U  degrees     Principn  [-plane 
patterns  for  d  =  90  degrees  are  repeated    t  this  ;vige  to 
simplify  comparison.    The  B-7()  j>attern->  j 'r.-,.-,t    if  a 
single  set  for  the  trailing  Aire  antenna     Orkfam/ariop 
IS  the  same  as  forrheB-S8  patterns,   except  rha-  the 
comes   are   for   values  of  A  near  the  direLtions  most 
favorable  to  long-range  communication  at  each  fre- 
quency.   Pattern  sets  fcrr  the  trailing  'Aire  on  each 
aircraft  are  given  for  three  different  tluht  ^onilitions. 
(Author) 

AD- 294  000  repriced      (^TS   51.^" 

Westinghouse  Electric  (")i  p.  ,    Baltii:.   re,    \\A. 
P^^OTOEMISSIVE    ENERGY   C-1)N'\'ERS1C)N    APP;  IHD 
RESEARCH   PROGRA.M.   bv  1  .    1  ..-riarsky,  E.  F.  W  «^1, 
and  A.   S.   Jensen.    Final  le*.  .'irucai  :ept.  for  Dec  61 
Nov  62  on  Contract  AF   U(6s'")'S65.   !kx   62,    s-,p. 
ASD  TDR-62-1U21. 

DESCRIFTORS:  'E^iergy  ^inversion,    •Ph><.jele^ trie 
effect,   Riotoeiectric  cells  (SemicondiiCor),    "S*  iar 
ceils.   Design,   Prixluction,    rheory,    Elect:  ual  pi  .^) 
erties,   Tests,    Sealing  ^onipocnds,    Elect:  >des. 

Work  was  performed  on  i\\%:  tea->ibiluv  ot  ::;ak.;.^  a 
close-spaced,   glass -sandwich  photoemi-.  Mve  Nolar 
power  corverter.   It  was  niK  possible  'o  make  operable 
sealed-off  converters  due  to  the  difficulty  of  '.eaLiig 
within  a  vacuum  system  and  the  particular  cijnfigdra 
tion  of  the  device  giving  a  large  value  of  surface-to- 
volume  ratio.   The  requirement  of  a  low  ■>*  ak  taiiction 
surface  for  the  anode  was  verified  by  a  test  involving 
changing  the  interelectrode  spacing  ^)f  a  converter  )^ 
situ  within  the  processing  system.   Converter  acti m. 
was  obtained  with  a  spacing  over  an  inch,   but  de 
creased  with  spacing.   This  anonialous-beha.  it  ,>  •.  x 
plained,   and  it  is  noted  that  at  closer  spacing?  :i.e     ,t- 
put  power  increases  and  the  internal  resistance  de 
creases.   Consideration  of  the  sobsetjuent  invent. m  a;x! 
demonstration  of  the  cadmium  sjlphide  solar  p<i\«.ei 
converter  at  relatively  high  corners i  m  effuien^ies  and 
m  a  thin,   flexible,   p<.ilycrvstalline  fi!  n  form  leads  to 
the  conclusion  that  the  p^iotoctnissive  converter  is  no 
longer  competitive. 


Ordnance,  Missiles,  and  Sotellite  Vehicles 

PH  1^-'  H4^   \  .iil.iljle  on  loan  ti  im   OTS 

IXivTon  L'.    Research  Insr.  ,    Ohio. 

I  HANSrX'Cl  l<^   U'K    ;)M  A   COLI.EriK '\    IN    nil- 
SI   \H    '/UlNirY   01      \    N''(!  !    \\<    ni   roSAIION.    hv 


Gordo;;  v^.    Mills  ^.n^.\  (Wi'ii 


■■\;  [V .   on  ( 'on- 


tract  K\     ^  •i(^l^)^|l|>^.     "^  p  "^,   "^--'p.     11   i<fs.   WAIX" 
\  ■  chnKa;   :-  pr.    ^^   ^^'^ . 

DESCRIPIORS;  •Transducer-,   *  a^-  '.    :-is,   Nucieir 

At.  ipon-  •'  -.ts,    \\\'.A,    (^>llel.•ln^  ■iirn.^  «.'.-.. 

The  feasibility  of  takin>;  t  Uctrlcal  measun  mmts  wi-h- 
in  the  fireball  of  a  nuch  ir  deton.ition  usin^:  tape  re 
cording  technuiues  ha-  pit  viou-iv  Ixc  n  d»  irionst  rated. 
Th-   objective  of  this  pio^r am  a.i-,  •  •  »:t  n-  rate  new 
iltctrical  transducer  i.k.iv    nid  ■!>  in  .t. -,:  igati  gages 
based  on  these  coik  •  pi -^  t  t   Mkinki  -uch  measurements. 
This  report  presents  -ix  'v^v-,    .f  -hese  gagt  -- Ahichare 
termed  as  fcMl'A^    -r  in-i  n    -  c.\^',    -;'Vx:v\  gage, 
impulse  gage,    di.ip>*ira,;m  '  vp    .ilui'Mn  >ta^t  ,    accelei  - 
ation  and  pressur     .;.i^t  ,    .md  -.i'l.  ■  rical  continuitv  i  vjx.- 
iblation  gage.     F'i.''u-iiai   .    in-^idt  i  a'lon  ha-  fxen 
.;iven  to  the  devel  'priu  n:  .tnd  di->.j--i'>"  of  : h«.'  trans- 
lation gage. 

.NASA    N^.i    UJ>y.5^'       U1.S$It.50 

IBM  Federal  Svstems  Div.  ,    H.><.kv;lle,    Md. 
NASA  Pr-iecr    MHRCLRV:    BlvRWDA   PHLX  ESSOR 
PH^HovAMs,     Kept.    >)f.  C  •iiira.  •   NAS5-1376. 
Rev.    1  May  <'l.    .;4<'!\     \U      I'l^ 

NASA  N6  5-1207S  OTS  SO. 75 

Ccxldard  Space  Flight  Center,   National    \t  r mau'ic- 
and  Space  ^dministration,   Creenbelt,   Md. 

AN     \N  \:  Y  '  IC    '■•'  '  P'-'  !  M  V!   \  1'!'  N    (  M     MI  '^st  N  ^ 
TH!('-<Y    f  1      \;-:  ;  Ii  RIAL   SAIl  LLll  1--S   IN    IIRM.S 
Ol      111!     I    -,,K1  :  AL  TRUE    LONCIIT'DE,    b\    \nn  E. 
Bailie  and  David  Fisher,     |an  6  <,    2^p.     4  •    r-.    lech- 
-ical  note  D-1468.  ' 

\  \.SA   N6^-l  2\'<'<       (>I^     Sl.'X) 

Goddard  Space  Flight  Center,   National  A(  i  on.iLitic- 
and  Soacc  .\dm;ni stratum,   Gr-erhelr,    M  ;. 
PKr-.LLMlN^K^     Kt-.Pt  )R  1    ( >N     itlS.    nINi.',!  I-    SIAriCA 
DOPPLEK-IN  !  :  -U- f.K( '.M     .  1-;K    Kih.-k',!     IKACKING 
TECHNI'^H  E,    l)V  J.   i.;ai  i  .><  d.u.n.     Jai.  hi,     ^  ip.    s  rofs. 
Tcxhnical  note  D-1344. 

\\s^    n6"<    12 '41       OTS  $".60 

Jet  Propulsion  1  ab.  ,    Cal.t.    Ins'     .  .t    I  ei  f  .  .   Pas.ider,  i. 
SPAiF    PRiX.RAM.S    SI   M.\L\RN     N(   .     ^"    l^    VOl    - 

Ml-    VI.     SPM  E  E.XPl  ORA  HON    PKtx,;RA\!.s  AND 
SPAC  E    S^'IENC  ES.     RejM.    f .  t   1    M-p- 1   Dec  hj  on 
Contract  NAS~-li«i.     \\  \\.x  ^J,    sl^T^.    4  i^-ls. 

N  \s  \    Nh  i-l  l9b^     Ids     S2.  UO 

Langley  Research  Centei  ,    Na;i ma,    \,  loniuius  an.: 
Spai.  e  .AdiiMiiistr  uion,    1  angUv  .St.ition,    \a. 
ESVIKON.MEN  1  Al     PKDHl   EM.s    ''1     .sl'At'f-.    t  1.K;[11 
SlRICilKE.S.     II.    M;-.  ll-.(iR(.'in   IIA/ARH.    t'vlohii 
R.    l)awK;->.-i;  and  Paul   i-..    Sindnit.     I.ii,  h  ),    "^p. 
lU.;  lets.      le<.linii.al  note  !)-14^i. 
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1  angU\  Research  I  >,n!i.i  ,    National  Aeioiiautics  and 
S;xK  e  .■Kdmiiiistraiion,    Langley  Station,    Va. 
INVl^l  IGAllON    1)1-     nil-.    lAri-:RAl     VIBRATION 
.  HARAG  1  l-.RlSrK:^   OP    A   1/s-SGAl  E   Mf)l)EL   OF 
s.\H'RN    SA-1,    b\  Johns.   Mixson,    John  J.  Catherine, 
and  .Ml  .-Nrman.     Jan  to,    (>hp.    4  lols.     lechnical 
nott    1)-1-^  i. 
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1  'Ai.s  Ri. -(  ji  ct;  l'"iitci  ,    Nanonal  .Aeronautics  and 

.spa^L-  .Adiionisti  ation,    Cdc  <.c  land,    Ohio. 
EFM;GI    op   SIRFAG!-.    ENERGY   ON    \^\V.   LK^L'ID- 
VAP(M<    INIERIAGE    C.C^Nl- IGGRA  HON    IH'RING 
Wi-dCiHn  1-:SSN1-:SS,    b\  D.mald  A.   Petrash,    Thomas  M. 
S.lson,    and  t-.dA.ii  .1  W  .    Oim.     lanh^,     i^p.    4iLts. 
;    .  \\v.w  al  not;    !  V- 1  -^s  J. 
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M.issa.  tiuseits  Inst.    .A    1  e.  h.    U'ambndgc  ). 
\    VARIAIIONAI.   GAIGII      S   SOLITION    TO    PHE 
(>P-11MIM   ORBIPAl     ESCAPE   PROBLEM,    AND  A 
ol  iMPARl.SON    WIPH   SEVER  M     SPEERLNG   PROGRAMS 
OF    Sl.Mi'l  P.    ANAIA   IIGAI     1  ORM.    bv  Larry  A.  Baron. 
Mi-icr's  thesi.-.     RejM.    on  Contract  W  4'^(b  ^H)  ib.i. 
J-  \m\  fd.    I  •-■v.    26  iunc  M,    s-p.    s  refs.    AEOSH  ltX)8. 

DESCRIPIORS.  •dilii-al  flight  paths,  Orbital  traiec- 
toriLs,  Satelliie  \f,  liK  les,  Spaceflight,  'Calculus  of 
vaiiaiior.s,    •Saiellit;.-  \.tiicle  trajectories. 

I'ht.    -.akuius  ot   ■..uiatioii^  IS  Ljscd  ii.i  determine  the 
,\>At.:    Ilvi.1,    ih.i  u^!  magnitude,   and  steering  program 
Af.Kh  Alii  mir.imi/e  ihi-  pu>pellant  neci-ssary  for  a 
vehiv  k  lo  eitei.  t  a\^  t,-;-.!,  ape  ttom  an  orbit  around  the 
Earth.     Pht.'  tia|(.xtor\  is  slxi'An  to  consist  of  a  number 
of  thrusting  sub-ai^^  pro^Mi  tional  to  the  value  ot  the 
time  coii.sii  ain; .    ll  the  iime  constraini  is  less  tlvan  one 
revolution  ot  •.';;.   initial  oibit,    the  trajectory  consists  of 
one  ;hr  u.stmg-ai  ^ .    lor  a  thrust-limited  vehicle  it  is 
-hv>An  on  ph'.sRal  giounds  that  the  thrusting-arc  con- 
sisis  of  maxim  air,  thi  ii.st.    P\)r  a  power-limited  vehicle, 
the  variational  apparatus  yields  a  maximum  power, 
maxim. .Ill  spL'iiiK   impuis'j  ihr  usting-aic.    The  optimum 
stet  I  mg  pi  ogi  am,   Jeieimined  numerically  through  the 
use    it  a  digit. ll  .oiiiputei,    is  found  to  begin  slightly  Ix,'- 
low  ;ht    hoi  i/ontal,   and  mci  eases  until  the  thrust 
direction  is  cxa^  il\  aligned  Aiih  the  velocity  vector  at 
the  tt-Mminal  point.   Scveial  steering  programs  of  a 
simple  analvtKal  Iwi  m  \\v  also  computed  numerically 
for  a  conipai  IS,,;-,  Aithtlic   opnnuim  pri.>giam.   (.Author) 
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Nai.onai  .Aei  i>iiautics  .uid  Space  Administration, 

'A'ashingtor,,    j").    C". 
slAlE.MEM    BY   ROBERT  C.    SEAMANS,   JR.,   AS- 
VK  [APE  AD.MlNlSrRATOR,    NATIONAL  AERONAU- 
TICS AND  SPACE  ADMlNlSlRAnON,    BEFORE  TOE 
COM.MiriEE   ON   SC-1P:NGE   AND  ASl  RONAL'TICS. 
L^1!P:D  SIAIES  HOUSE   OF    REPRESENTATIVES, 
FEBRUARY   2",    W62.    [W62]  b.^p. 


re  162  662  OTS  $4.60 

Naval  Weapons  Station,  Yorktown,  Va. 
THE  APPLICATION  OF  DIFFERENTIAL  THERMAL 
AND  THERMOGRAVIMETRIC  ANALYSES  TO 
MILITARY  HIGH  EXPLOSIVES,  by  Ernest  E.  Mason 
and  Hawthorne  A.  Davis.    22  Jan  60,   47p.    NAVORD 
rept.  5802;  AD-232  625, 

DESCRIPTORS:   •Explosives,   *TNT,   'RDX,   'HMX, 
*PETN,   'Tetryl,  *Pentolite,   Calorimetry, 
Gravimetric  analysis. 

The  thermal  behavior  of  the  following  military  explo- 
sives has  been  studied  through  the  use  of  differential 
thermal  and  thermogravimetric  analyses:  TNT,  RDX, 
liMX,  PETN,  TETRYL,  PENTOLITE,  COMPOSITION 
A -3,    COMPOSITION  B,  COMPOUND  CH-6,  HBX-1, 
HBX-3,  and  H-6.   The  thermal  phenomena  as  inter- 
preted from  the  enclosed  curves  are  discussed  for  each 
explosive.    (Author) 

TlD-17210    OTS   $Z60 

Sandia  Corp.  ,   Albuquerque,   N.  Max. 
RADIATION  DAMAGE  TO  SATELLITE   ELECTRONIC 
SYSTEMS,   by  [S.  C.   Rogers.  ]  Rept.  on  Contract 
Ar(29-1)789.    26  Oct  63,    29p.    SCDC-2843. 


PB  162  727     OTS    $5.60 

United  Research,  Inc. ,  Cambridge,  Mass. 
RAPID  TRAVERSE  WIND  MEASURING  SYSTEM,  by 
Sidney  Lees.  Quarterly  rept.  no.  3,   1  Jan-31  Mar  59, 
on  Trail  Measuring  Techniques,  Contract  DA  36-039-8C- 
78139.  [1959]  55p.  2  refs,  AD-2I9  185. 

DESCRIPTORS:  'Wind,  Measurement,  'Optical  equip- 
ment, 'Optical  tracking.  Projectiles,  Homing  devices. 
Stereoscopes,  Detectors. 

The  new  possibilities  for  rapid  traverse  wind  measure- 
ment techniques  are  described.  These  include  purely 
optical  systems,  optical  systems  with  radio  frequency 
ranging  and  purely  radio  frequency  systems.    In  addition 
to  the  optical  stereoscopic  system,  using  optical  track- 
ing heads  to  determine  the  position  of  the  target,  a 
technique  is  possible  that  uses  a  fixed  head  and  measures 
the  angular  velocity  of  the  target.    It  is  necessary  in 
both  techniques  to  measure  range  in  order  to  provide 
normal  wind  components.    Range  can  be  provided 
optically  by  locating  detectors  on  a  base  line,  or  by 
radio  frequency  methods  such  as  radar  or  interferom- 
etry.    The  uncertainties  associated  with  optical 
methods  are  studied.    It  is  seen  that  the  largest  source 
of  uncertainty  is  in  the  measurement  of  range,  particu- 
larly a  range  of  1000  ft.    It  is  necessary  to  use  a  base 
line  100  ft  long  to  reduce  the  uncertainty  from  this  cause 
to  a  tolerable  level.    If  larger  uncertainty  at  the  longer 
ranges  are  acceptable,  the  base  line  can  be  reduced. 
(Author) 

NASA  N62-  1  no:     OPS  $2.  W) 

Virginia  Polvtechnic  Irst.  ,   Blackshurg. 
niE  DYNAMIC  BEHAVIOR  OF  MANNED  ROTATING 
SPACE  STATIONS,   bv  Fetter  R.    Kurzhals.    [1961  ] 
22p.   3  refs. 
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HT-424,  FM-58,  and  Metlbond  4021  adhesives.   Each  of 
the  test  devices  was  capable  of  detecting  a  difference  in 


longer  competitive. 


PB  162  4*^2  OTS  S4.  f>() 

Weapons  Research  Fsrab!i-hmrn',   S.i!isbury 

(Australia). 
WINO  TT'NNEL   FORTF-     ^ND  MC.Mf  ST  TESTS  (EX- 
CLLTMNG    [)RAG)    \T   MACH    NTMRl  K    2.  S8  ON 
THREE -FIN   .\SD  FCX'R-FI\'  M(MM  1  s  OF   THE 
SKYLARK   HIGH    ALIin'nf     R}  sF    Vi'd]    V[  ffU   ;   ■  . 
by  [).    f- .    M(jrrison  and  ].     \.    Ktin.     F  •  h  62,    4lp. 
I  ref.      lechntcal  nocr  UsA  ^h .  \  \>A  S6M01S^. 

DESGRIPrORS:  •R^KTket  m.)ikU,    R  Kkc-,   iii^h  alti- 
tude,   AerixJynamics,    •  AeriKiv-p.aniu'  v  > 'nti^urarions, 
•Airfoils,   Stabilizers,    I-jst-,,   *  vV  m>.:  ■  jnnel  mcxlels, 
Momt-nr-,,   Pitch  (Motion),    Via,    ■ti;,    ^rahili'v.   Mach 
number. 

Result^^  are  given  of  mea-^urLTTu-nr ^    if  nor-iial  fore-, 
pitching  moment,    side  force,    va^mg  iiiomt  :r,    ir,  ! 
rolling  moment  on  three-fin  and  four -fin  imult  Is  of 
Skylark  with  the  same  individual  fin  pane  1  areas.  The 
tests  were  made  at  incidence--  jp  V'  J"",    md  the 
range  of  roll  angles  requir-.'d  tiv  svinm.':  .,    ir  a 
Mach  number  of  2.  S8  and  ar  a  RfvnoIJ^  -.!t:i:v  r  of 
4.0  X  lU'^  based  on  oMi'rall  len^h.      VW   t^>urtm  con- 
figuration showfd  a  significant  r- due  ion  m  -ide  force 
and  rolling  moment  owr  rht.   'hr-t-tin  art  ingcment. 
(Autht)r) 

Sanitation  and  Safety  Engineering 


AD    2^4  451     repriced 


in  s 


Atlantic  Research  Corp   ,   Ale\andr:H,    V a 
HAZARl>S  OF   LIQL'H:)  FfYl^cr.EN   IN   RHSFXHr'H 
ANi:)  DEVELOPMENT    FAC:!LrriES.   in  C  ,er.rher 
von  Elbe  and  Hov^ard  1      Sc(V',   Jr      F:niir-j;x     for 


1  Mav-l  Nov  62  on  Contr  i.t    \F      < 


f'^     1  ^  -V  ^ . 


Dec  62. 


8lp     27  refs     A^D  TDR -62- li)27,  NASA  N63-1 1878. 

DESc:RlFrORS     •l.i<i..cf;-d  .;i-  -,    •Fl.'.rvc- 
•Hazards,   Safetv,    •Gonib«,>t i-r,     *l\-'  r-i'i    ti,   St.. rage. 
l^Niratnries,   •Laboratory  equipiTTent .    'V-i^,   Elec- 
trical equipment ,   Sparks     •Fire-ifetv     IVtection 

The  p<-iysical  and  cher",;cil  prn'.<Ttie-    't  ^v,dr>)v^en  have 
been  summarized  vMth  em^l^,a-,l^    'H  'I-.c  r-.la':  'i',    'f  these 
properties  to  combust ux^.  -I'ld  detoiMti-n  ;^ri  vc--.-cs,   and 
information  has  been  collected  on  e\[x.-rien^c>    r^d 
practices  in  numerous  taciiine->.    H.i.'ard^  compri-^c  the 
possibility  of  pressure  rupture    st  ^  >ncai:iers,    initiation 
of  flammable  mixtures  formed  b\  rct^^-i-^e  of  hydrogen 
due  to  vessel  failure  or  other   ^auscs.   aird  explosion  of 
hydrogen  and  contaminating  oxygen  uiKitr  cryogenic 
conditions      It  is  shcmn  that  the  theorv  ot  chemical 
reactuxi  provides  a  complete  under stariLiin^    >t  rhc  com- 
bustior  and  detonation  characteristics  ot  hvdr  -gen- 
oxygen  systems  and  defines  the  chemical  an^  (hvsivil 
requirements  for  inhibition  dn<i  control    it  .oni£'u--tion 
and  detonations.    Experience^  and  practice.-,  in  re- 
search and  development  facilities  have  been  reviewed, 
and  subjects  warranting  furtN.'r  mvLstuanon  have  been 
determined     (.-\uthor)  _•, 

Tin- 16764       $0.  75 

Atomic  Energy  Comm  IS -I  u)(;.    ["hv.     if  ( "ipoi  atninal 

Safety,   Washington,   I).   C. 
A    SLMMARY   OF    INCIDENTS  INVOLVI.V;       SAl-,( 
SHIPMENTS  OF    RALXOACTIVF    MArHKlAL.   H-^l^l 
by  D.  E.   Patterson  and  V.  P.    IVFatta.     N^v  '^2,    "tip. 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 

NYO-10411     OTS     $1   60 

Massachusetts  Inst     of  Tech.,  Cambridiie 
A   STUDY   OF  THL   EFFECTS  OF  SUB  STLKU  l/A- 
TION  DOSES  OF   RADIATION  ON  THE   STdKVCii: 
LIFE   EXTENSION  OF   SOFT-SHELLED  CI.XMS   ANO 
HADIXXJK   ITLl-ETS,  by  John  T      R     Nickerson   ind 
Samael  A    Goldblith     Quarterly  prepress  rept    no.  2, 
Aug-Oct  62,  ixi  Contraa  AT(  «)   1)WX)6     2.3  Nov  62.    l^p. 
.5  refs. 

MACHINERY,  FABRICATION,  AND 
ACCESSORY   EQUIPMENT 

PB  162  852     OTS     $7.60 

Institute  of  Science  and  Tech.  ,  I'    ot  Michigan. 

Ann  .^rbor. 
HL-MAN   REACTION  TO  MILITARY-VEF'hT  F-.    FUHF 
by  S.   Sternick,   D.  T.  Stimme!    and  I.   1     Sifiicr 
Repc.  on  Contract  OA  20-ni8-ORn- 1^617.    ]■'■'.  M.  Mip 
24  refs.    Rept     no.   2ssO-|--[.-    AD-2.50  OQ*^. 

DESCRIPrORS:   •Vehicles,  Acceptability,  Roll, 
•Trackuig,  Test  methods.  Test  equipment,   •Tracked 
vehicles,   •Tanks,   'Cargo  vehicle;>,   'Human  engineer- 
ing. Military  personnel.  Motion,  'Motor  reacti  ms. 
Vibration,   Pitch.   •Positiojiing  reactions,  •Psychotn  't  >! 
tests,   '.Armored  vehicles,   'Passenger  vehicle^, 
Ptiysiology. 

The  results  of  an  investigation  into  the  effects  ot  i  id^ 
on  both  passengers  and  crew-members  of  military 
ground  vehicles  are  described.    .A  general  an.ilvsis  of 
these  effects  is  given  as  a  basis  fur  defining  ::;     pi  ot- 
lems  associated  with  vehicle  ride  and  of  recomnu  ndr  v 
an  experimental  pt   %ri  nn  to  (Obtain  quantitative  intm 
mation  on  the  eff <.^ ;  -     t  ride  on  comfort  and  periot-n- 
ance.   Test  techniques  and  test  equipment  requiienn.  irs 
for  comfort  tests  using  the  method  of  adjustment  and 
for  performance  tests  using  tracking,  driving,  visual 
recognition,  and  information-handling  tasks  are  out- 
lined.  These  tests  are  based  on  the  use  of  a  vehicle- 
motion  simulator  which  wnuld  subject  human  beings  to 
prescribed  sinusoidal  and  transient  motions.    .\^   i;i 
example  of  how  the  various  test  phases  can  be  p<.i  - 
formed,  a  suggested  first  years  test  prt^am  is 
developed  to  obtain  data  on  the  subjective  evalu.ituni- 
of  sinusoidal  and  non-sinusoidal  motions  in  pit..li  and 
rt)ll.    (Author) 

Manufacturing  Equipnnent  and  Processes 

DC  61-7-27     OTS     $2.60 

General  Electric  Co. ,  Cincinnati,  Ohio. 
PROPOSED  LiH  CASTING   BY  THE   SAND  si  FPUK  I 
LOCAL  HEAT   METHOD,   by  J.  G    Attanas      14  luK  fl, 
28p. 

TID- 17376    errs     S2.  N) 

' 'riot!  (  ,11  hi  k    N,^  Km  r   I  . '.  ,    (i(.    i\;d^c,    L-;in, 
A    MAIVI  F'lNANl   t\    [';<()(. RAM    1  i  );^    \' Ai(-_  K  U  *  ^X  1 . 
COVIRol.   sVSIf.Ms    u\    MACillNr.     I  i  K  iL.^,    bs 
H.    'A.    I'lfx--.    K.-p(.     Hi  i.,^);uiact  '.V"4U5  ciig   2b. 
^  i)u<  r  J,   2 -p. 


Y-KB   22     OTS     $2  60  . 

I  iuo:i  t'.irlMde  Nuclear  Co.,  Oak  Ridge,  Tenn. 
IhSTS  (){••    A    PROPOSED  L'RANIIT^I   CONTAINTiR,    by 
!     1").   Mcl.endtjn      Rept.   on  c:ontract  W7405-eng-26 
'\  IVc  t^2.    2Hv.  6  refs 

PB    1-^1   404    OTS     $n.  SO  j 

WilliatTis,  CKvle,  andC'o.,  Columbus,   Ohio. 
LI  RASONIC- ASSISTED  GRINI^NC.    A  POSSIBLE  NEW 
MHl HOD  FOR    MACHINING  SPACE   AGE   MATERIALS, 
h\   l^il-iert  ti.   C.reenlee  and  William  11.   Bickley.    Rept. 
i:i  Contract  CC -456^.    |N62]15p.    12  refs. 

l)l-:SCRlFrORS:    'Material  removal,    'Machining, 
C'.nnders,    'I'lt rasonics.   Vibration,  Theory, 
Manufacturiiikz  methoda.   Industrial  research. 

MATERIALS 

TH    162   66=^       Availatilf  on  lam  fr«^m  OTS 

[XTiiiian  [rneaiid]  Rubber  Co.    [Warren,   C)hio]. 
DEVELOP.MENI    Ol'   OZONE  AND/OR   OXYGEN  RE- 
SLSIA.NT   POLYMERS,    by  C.   G.    Miller,  Andrew  Torn  lin 
ar.d  n.    1-.    Baker.     Pcvhrncal  rept.    nos.    1-3  (Final), 
21  Apr  5,5-20  Apr  54,    on  C^ontract  DA  2()-()h^- 
CHn-.^65Mi.    [1^54]  2Sp.    AD-41    '^95. 

:il-:SCRlPT(MLS:  'Pohniers,    ♦Synthetic  rubber.   Tires, 
\.;ing,    'OziMic,    'Ar.tioxidants,   Chemical  reactions, 

;  ^.••^t^. 

l\i;a  ai  e  prcsL-iiicxi  loi   n/oiie  and  vseatliermg  tests  of 
IXT.nian  base  treads  39~-C'  and  423-.^  with  added  ant.- 

x.dants  and  v\a.x.    Samotlex  B-Flectol  H-140^F  par- 
allin.  IP,  cold  :  abbe!'  iiead,    and  L>jnnian  basetreads 
W~  A,    B,   and  C.    RcM.lts  of  the  tests  t\>nducted  to  c.c- 
tern.iine  die  ..sef uLiess  of  Santoflex  A,    Saiuoflex   ^5, 
Fkvh.il  H,    Ruei    4(il(i,    dn^  ^■ello•,<.    KXllO  a>  o^one  re- 
sisters  are  MKL.ded.   (.ASIIA  abstract) 
WSA  N6  ^-1 2^^il      (Tl  ^     $0  5(1  I 

!     .M-  RL^-c-iicI:  Center,    National  ALicnauiK-S  and 

^,.ul   .'\.:iiiini>t !  .itioii,   t'kAL'Iand.   (")hio 
BOl  NDARY    LLBRICATION  CTIAR AtTERISTICS  OF   A 
TYPICAL  BEARING  STEEL   IN   LdQL'ID  OXYGEN,   by 
'.Villiam  !•'.    Had\  ,  Ciordon  P     Allen,   and  Robert  L. 
|ot-.n.-,on      Feb  6^.    1 6p     10  refs.    Technical  note  D- 158U. 

Mil  tin  [Marietta  Corp.]  fkiltitnorL,   Md. 
rWMLATION  Ol-    I'lTRA-SONIC  TEST   DEVICES 
1-OR    INSPECTION   OF    ADIILSIVE    BONDS,    by  John  P. 
R'.L-L,    VonH.   Boruff,   and  E     C.   Burkliardt.    Quarterly 
pi.Vie.s:^  rept     no.    5,    1  July -30  Sep  60,   on  Contract 
\0,i-    5^   62h6-c,     [1960]  117p      I2rcf>.     Rept 
no.   LR   10^1  1    5.  .\D-246  575. 

:')i;sCR0TORS:    'Non-dcs!r..ctiye  te-iing,   'I'ltrasonics. 
•ivinded.  loniti,   Adhcsiye^,    Te'-t  Lijaipment .  Test  ^ets, 
L.munate--.    SindAMCl",  cor.stjuction 

Flatwi-^e  ten-sion  tc-^t  sjX'Cimen-  Acre  prepared  from 
the  same  sandvMch  p^inels  that  supplied.  th(    test  s(x'Ci- 
nien^  tor  the  [x'el  tests.    The  exact  degree  ot  corrtda- 
tion  between  bond  strength  and  test  instrument  readings 
A '.  I L-  not  di-tei  miiKd,    hut  the  l-~okker  Bond   Tester,   tlie 
C  'inda-S^ope,    and  STl'B-Meter  uere  able  to  J^-tect  dif- 
leix'ncLS  m  re>j>in>L-  Ivtueen  >tandard  and  imperfect 
boikN.     leii'-ile  ^hear  test-  ueii.   made  on  sii<.-ciinen.-i 
!;   'tr,  'e-^t  ;\ineh  pie|urt.-d  In   bonviing  0.  ()6.^-in. -thick 
2ii_4-  1  i  alclad  with  a  1/2-in     i  vei  lap,    using  FM-47, 

I 


HT-424,  FM-58,  and  Metlbond  4021  adhesives.   Each  of 
the  test  devices  was  capable  of  detecting  a  difference  in 
•^he  panels  exposed  to  500  degrees  F  and  the  control 
panels.    Similar  panels  were  subjected  to  simulated 
aging  by  exposure  to  fatigue  and  salt  spray.    The  test 
instruments  were  able  to  detect  variations  in  bonding  of 
honeycomb  sandwich  panels  with  0.063-in.   7075-T6 
alclad  faces  and  3/16-0.  002-in.  cores  and  bonded  with 
FM-47,  AT-424,  FM-58  and  Metlbond  406  adhesives. 

PB   181  405   OTS     $0.50 

Williams,  Clyde,  and  Co. ,  Columbus,  Ohio. 
STRUCTURAL  ADHESIVES  FOR   METAL-TO-METAL 
BONDING,  by  W.  A.  Losoncy,  Jr.  and  R.   E.  Greenlee. 
Rept.  on  Contract  CC  4569.    [1962]  20p.  21  refs. 

DESCRIPTORS:  Metals,  'Bonding,   *Adhe8ives,  Thermo 
plastics.  Thermosetting  plastics.  Elastomers. 

Ceramics  and  Refractories 

N.\A-SR -76,37      $0.50 

.•\tomics  International,  Canoga  Park,  Calif. 
RAPID  OXYGEN  DIFFUSION  IN  BeO,   by  S.   B. 

.\usterman  and  R.   A.   Meyer.     Rept.  on 
•Contract  .AT(1 1-1  )GEN- 8.'    .30  Noy  62,    1  4p.     3  refs. 

riD- 17180    OTS    $4.60 

BrtKJkhaven  National  Lab.  ,   Upton,   N.   Y. 
EFFECTS  OF   RADIATION  ON   GLASS.    Bibliography, 
by  M.  Comstock  and  P.   Ferrigno.    Rept.   on  Contract 
.Vr(30-2)GEN-16.    16  Nov  62,   41p.    BNL-6513. 

GEMP-17A       $1,25 

General  Electric  Co.  ,  Cincinnati,   Ohio. 
HIGH-TEMPERATL'RE  MATERIALS  PROGRAM. 
Progress  rept.   no.   17,   Part  A,   on  Contract 
AT(40-l)-2847.    15  Nov  62,  53p.   16  refs. 
NASA  N63- 10103. 
GEMP-18A       $1.00 

General  Electric  Co. ,  Cincinnati,  Ohio. 
HIGH-TEMPERATURE   MATERIALS  PROGRAM. 

Progress  rept.  no.   18,  Part  A,  on  Contract 
AT(40-1)2847.    14  Dec  62,   37p.   32  refs.    NASAN63- 
11211. 

ril>  17322   OTS     $6.60 

Georgia  Inst,   of  Tech.    Engineering  Experiment 

Station,   Atlanta. 
MATERIALS   FOR   HIGH  TEMPERATURE  NUCLEAR 
ENGINEERING   APPLICATIONS,   by  J.   D.   Fleming, 
J.   W.   Johnson  and  others.    Summary  rept.   no.    1, 
1  June  61-1  June  62,   on  Contracts  AT(40-1)2483.    1^62. 
68p.    1 1  refs. 
TID- 173,39     OTS     $1    10 

Knolls  Atomic  Power  Lab.  ,  Schenectady,  N.  Y. 
THERMAL  EXPANSION  OF  POLY  CRYSTALLINE 
I^NTHANUM  SESQUIOXIDE   AND  NEODYMILJM 
SESQUIOXIDE,  byR.  E.  Mistier,  G.   L.  Ploetz,   and 
J.  A.  Smith.    Rept.  on  Contract  W31-109-eng-52. 
4  rX'C  62.    IOd     1  ref. 

UCRL-6800    $1.60 

Lawrence  Radiation  Lab.,  U.  of  California, 
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eng-48.   K  Mar  62,    15p.    11  refs. 
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Space  Administration,   Clevelarxl,   Ohio. 
COMPATIBILITY  OF   MOLTEN   LRAMLM   LMUXIDti 
WITH   FIVE   REFRACTORY   MA  FERIAL  S.  bv  William 
A.    Sanders  and  Is  adore  L.    L^rell.    jan  ^3,    ^  H^-   l^:'^t->. 
Technical  nc«e  D-1442. 
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(JaK  Kidge  National  Lat).  ,    I  •  iii!. 
BRAZING  OF   CERAMICS.    b\  C.   W.    y\-x.    ;^i.<i 
rept.   on  Contract  W"-^0^-cn^- J^.     ■^  S    .  ^-l,    J.ip. 
7  refs. 
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Bettis  Atomic  Power  L.ab. ,   Pirtsbur^t-,   Pa, 
ON   A   NUMERICAL   APPRO.XIMATION  'H  '    IM:-    S(  ^LU- 
TION  OF    PARABOLIC    E(,H'ATI()NS    !N   ONL   >?.\CE 
VARIABLE,  by  John  P.   [>)rscv.    R-.p'.  on  Contract 
AT(n-l)CEN-14.    Sop  (S2,    ^Sp.    ^  r.    -. 
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PITER   PROGRAM.    b\  K.    f  u^  rit  1,    Hita  J.  Greibach, 
and  C.    E.   Porrt-i  .    'R-^P'.   on  Contrac  •    \^"(  m'-- Z)C,F-N-l6l. 
Sep  ^2,    Hip. 
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AlXiEBRAIC   STRLCTIRHS.    '.'\  ov.v  > ,  :  A  .  .o:      u^:  •' -. 
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andCo.).     16  Apr  6-,       '^'p.    Technical  sminai   Vi  ics 
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Comple.x  numbers.   Analytic  geometr\,    nw:i>-.ki. 

The  purpose  of  this  presentation  is  to  uv  K'.d^\    in,:  i! 
lustrate  a  recently  conceived  philosoph  .  in  Kinmiaiv 
Synthesis  featuring  a  co-ordinated  in'    :  pi  i\  !Ktvsi<,:i 
graphics  and  automatic  computation,    Ahu  h,    it  i>  ho-^>  >i, 
may  optn  up  a  new  and  fertile  field  for  appli     !  .^i  iph.u  -^ 
research. 
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;\   FRFSSLRTZi;;')  SHEl  I     STRrc'TLKHS,   bv  William 

Moi  ^aii  .md.  l\iet    T     Bi/.-n.    h\bt^'>.    2Sp.   8  refs. 
iectmical  nc>te  L)    15f->.5. 


A  MS 


■4^    M 


1  o.--  AUi'nos  s,  lentitu    I.^ih.  ,    \.    Me\. 

'1!  i  f-RivNot-:  i-:tnArioNS  ia)R  planf:  thermal 

ELANlI('ir\,    bv  Ceorge  N.    White,  Jr.    Kept,   on 
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AtR01'>N\NMO   CMAK  \("  I  id<IS  ru:S    0\     FCHK-PLOI 
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Technical  note  D-14M. 
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M  :<on\'NA.MIC   CHARACl  ERISTICS  OF  PARAWINGS 
;iA\'lN(;    NOMINAL    ASPF.C'T    RAMOS  OF    ^   AND  6, 
by  Ed\\ai  J  C".    l>'ib,aiii,is  d]\Ji  Rodger  L.    Naeseth. 
Jan  63,     ^~p.    1=>:l!v.     1  ecl-.i.ical  :iote  IV  ^"2. 
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NUMBERS  TO  4.  86    AND  REYNOLDS  NUMBERS  TO 
19.  2  X  10^,   by  Katheriae  C.   Speegle.   Dec  58, 
declas.vifed  1  Dec  62.   61p.    18  refs.   NASA 
MEMO-10-25-58L. 
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Marshall  Space  Flight  Center,   National  Aeronautics 
and  Space  Administration,  Huntsville,   Ala. 
HEAT  TRANSFER   IN  LAMINAR   FLOWS  OF   IN- 
COMPRESSIBLE  FLUIDS  WITH  Pr-»0  AND  Pr— >o  , 
by  Ernst  W.    Adams.     Feb  63,   42p.     23  refs.   Tech- 
nical note  D- 1527. 
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North  American  Aviation,   Inc.,   Djwnev,  Calif. 
THE  LAMINAR   BOUNDARY   LAYER  WITH   VARIABLE 
FLUID  PROPERTIES,   by  E.   R.   Van  Driest.    Rept.   on 
Contract  W33-038-ac- 14191 .     19  Jan  54,    51p.   7  refs, 
Rept.   no.    AL-1866;  AD-40  547. 

[:>ESCR1PT0RS:  'Laminar  boundary  layer.   Fluid  dy- 
namic properties.   Friction,   Heat  transfer,  Mach 
number,   Aerodynamic  configurations  *Flat  plate  modela 

The  Crocco  laminar  boundary-layer  analysis  for  zero 
pressure  gradient  is  extended  to  include  variable 
Prandtl  number.   Results  of  extensive  calculations  of 
friction  and  heat-transfer  coefficients,   as  well  as  of 
rect)very  and  Reynolds-analogy  factors  for  laminar 
tlow  of  air  on  flat  plates  in  free  flight  and  in  heated 
vMnd  tunnels,  are  presented.     These  represent  exact 
calculations  with  variable  specific  heat,   viscosity,  and 
Prandtl  number,   based  on  the  NBS-NACA   Tables  of 
Thermal  Properties  of  Gases.    Dependence  of  the  re- 
covery and  Reynolds-analogy  factors  on  Mach  number, 
free-stream  temperature,   and  heat  transfer  is  clearly 
seen.    The  theory  is  compared  to  some  experimental 
data  on  recovery  factor.    The  ccx^ling  required  for 
complete  stabilization  of  the  boundary  layer  with  re- 
spect to  two-dimensional  disturbances  is  calculated. 
DisstK'iation  effects  have  been  neglected  in  the  general 
analysis. 
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Pasadena,   Calif. 
EXPERIMENTAL  INVESTIGA  RONS  OF   THREE-DI- 
MENSIONAL EFFECTS  ON  CAVITATING  HYDRO- 
FOILS,  bv  R.   W.   Kermeen.   Rept.   on 
Contract  Nonr-220(12).    Sep  60,   7Up.   7  refs. 
Rept.   no.   47-14;  AD-245   864. 

L:)ESCR1PT0RS:  ♦Hydrofoils,    *Hydrodynamic  configu- 
rations.  Wedges,   Fluid  dsnamic  properties,    *Cavita- 
tion,   Aspect  ratio,    Diag,    Lift,   Moments,   Pitch 
(.Motion),   Stability,   Water  tunnels. 

The  hydrodvTiamic  characteristics  of  a  family  of 
three-dimensional  sharp-edged  hydrofoils  were  inves- 
tigated.  Four  rectangular  plan-form,   6  deg  wedgepro- 
files  with  aspect  ratios  of  4.  0,   2.  0,    1.0  and  0.  5  were 
tested  over  a  range  of  cavitation  numbers  from  non- 
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cavitating  to  fully  cavitating  flow.    Hic  cttccc-.  .it  as 
pcvt  ratio  on  the  flow  and  ^av.'s  ^<>i\i.^^\M\  >ii>    '•''-•"' 
rtie  lift,    drag  and  pitching  in.'r:ciu  are  J:s^  ..ss-x:.     The 
cff<J».t^  of  cavitation  ,h:  't.c  r    :.c  jikI  moment  coeffi- 
cients for  the  l,Av-a>pc.-   :  i'.-  hydiofoils  of  thesetests 
were  essenrialK  the  saii-.e  is  on  two-dimensional 
protiu  --. 


Lcwus  K.^eai.n  i;-.nr    ;  .    Ni-ior..il   ^eronautiC8 

inJ  Space    \Jniuiistr  r.1.^11.    v 'Iv  .•  lu;..!,    (1hui. 

vhKncAi    n  Bi,  'vviM!  h,!.\!    \ni>i:K)N,  ti> 

Vih  Vim  fl,->u   mJ  H.'tKii  'A.  Granain.    j-ni  6.J,    2ip. 
[  i  iji^.     I-c'T. ic  il  note  D-1564. 

METALLURGY 


WAPD  TM-^2S    50.:"  5 

Bc-ttis  Atomic  Power  l^b.  ,  Pittsburw;f-,   Pi. 
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HIGH  TEMPERATl'RH.    P\RT    I.    MAsS   sPFf^RO- 
MHTRIC   DETERMINATKA-   Oh    VWh    '  )[^s(a  ■  [ \  \  \ON 
hNT-.RGlHS  OF  TKI-;    MOl  HCI  I  K^    \^Au.   AgCu,   AND 
AjOu,   bv  Marcel  Ackerm.in,   h :  x\  h.     -<r  iffnrd.  and 
]     ;>rowart      Re  pt .   f.-r  M  ir  ^^  A1  n   N  i,     .n  Refractory 
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l)tSc:RlPlC)R.S:   Allov-'    V  ipori/arliHi     'O  ijd  alloys, 
•Oliver  allovs,    •O.opjxr    lUov-.    M  -.c.  ...c^,    DlS30Cia- 
nor,,   tnergv,   Mass  -,pectr> -c.  p\  ,   ;  I  uh  temperature 
research,    Retract  'iv   in.arerii.^. 

;)i-,six;iation  energies.  D^  of  gaseous  diatomic     <ile- 

cale-,  are  Jeternune.!-    ("■::- 4  1.2,    Ag2-'^5. 7, 
An       51    ^.    Ag,A.       4"    ^,    \g<.:n    -4(1   7,   AuCu=54    5 
Ri.Vd  on  AH^'-T  -  M    1 .  ^^   4   mJ.  s^.  Skcal  for  Cu,  Ag 
ind  Au.    Correlation-  -m'-     leci    n,  .;arivities  and  AH 
mixing  are  indica'evl     (\_,i:,.ii) 
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Jr.    Rept.  on  Contract  AT(07   2)1.     1     N  .^  f  2.    1  ^p.    ^  r    t- 
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HEXAGONAL  CLOSE-PACKED  STRUCK  Kl  s   IN 
Bi-Pb  ALLOYS   .\ND  THE  POLYMORriil^M     )|     I  1    \D 
AT  HIGH  PRESSL:RE,   b>  W.   Klemeir.    y.  .     Ochru   u 
rept.   no.  9  on  Contracts  AT(04-.})221  and  Noni-22'<  ■>  i). 
Oct  62,  9p.   16  refs. 
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LWESTIGAIIONS  ON    illl,   Ml^liAN^M   oN    Ilii-. 
STRAIN  INDUCED  MARIENSHIC:   KL.XC1ION   IN 
18-8  STAINI.ESS  STEEL,   by  c:.    tX-anSia;i, 
M.    Reporter,  and  J.   E.   Dorn.  Technical  rept.   no.   In 
on  Contract  N7onr-295,  T.  O.  II.   15  Juiu   si,   (,  sp. 
23  refs.  Series  no.   22,  issue  no.    15;  A  1  11  21  2(-l. 

DESCRIPTORS:    ♦Stainless  steel,   Physical  piopc  i;r-, 
Heat  treatment,   Annealing,  Quenching  (Cih. line),  *P'.a-e 
transitions,  •Martensite,  Austenite,  Crystal  ^n  .   •  .;e. 
Crystal  growth,  Shear  stresses,   Energ>,   I'li^Kiiy 


^^^  analviic  fonnulathip.  of  the  shear  mechanism  of  mar- 
[cn.-^Ke  h-nnatii-n  i-  ,k'\L-lopL\l      The  anahtic  theory  and 
Jeforniaiion  -.;...iK-  induate  ;l;a-  some  of  the  details  of 
the  (  .'hc'ii  [>>-.:  jla:e-  for  niarK\;-i:e  finnuUion  recjuirc 
'••^l^htK  ano;i      I",  pai-'Kular  it  appear,--  to  Ik-  lughlv  im- 

:  h,i!'le  tha'  L-nibr\o-  are  produced  by  th.ernuil  fluctua- 
tions at  the  anneali;-.c  •en.ipeia:  ..r^'  an.J  are  then  fro/en 
in  situ  upon  quendun^.    h  .-  more  bkclv  that  -mall 
shear  strain  embryos  aie  pr^Kli..  ed  by  thermal  tluctua- 
tions.      Due  to  the  ani-o'i-opic  nat.in.-  of  the^e  pieemhry 
onic  regions,   high  -■ie--e-  are  i;it  iovl..ceJ  Ji.rm^  c.hiI- 
ing  w'hich  generate  act rce  emlirvoniv    leeioi-.s.    It  ha- 
been  shown  rha'  no  unnine  pla-'K  critical  point  exists. 
riie  effed,  ot  flou   -tie--  A<A^i  plastic  -tram  on  the  mar- 
tensite reaction  !;ave  !x  e:t  mve-ticated.    Stress  appear- 
to  have  a  minoi   cfle.  •  m  mducme  tlie  reaction  to  occur. 
The  effect  of  .-tiMi  ;  ,ip[xa!  -  'o  mJucc  In^her  -Iteai" 
strain  energy  embi  vo-.  (Amh.ot ) 
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NUCLEAR   PHYSICS   AND 
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SFFCTH.OMl    !!  i<s,    :>\  il.    Hinn  1  an:  I..    ]  ick-on 
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ELECTROIM. POSH  ION   el-    PI  I    lONlCM    '-KOM 
MOLIIN    sM.TSOl.l    IIONS   ol     C-jI'uClh,    In  M.   B. 
Br(.>dskv  and  C.    h'.    CiO.-o;,.     R-pt.    ont;op.t!act 


W3l-l6'^-eng- -.-s.     HI  No\  M,    ,  4p.    i4ict 
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.\rgonn<-    N  it  ion  il   1  .il  ,  ,    111. 
NEITHON    K.\DloCd<APH>',    b\   IDroM  Rereer     Projrres^ 
repi.  on  i-'onti  ict  \V  M     lii^-cne    vs      I7.\ag62,    27p 
33  refs.    LAC   f-^s^. 
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Atomics  Inii,  I  national,    Canok:a  Park,    Calil. 
.  '  V\    Dl-.CON  1  \M1NA  IION    KI-;PK(X'1-:SSINC.   S  H 'DIES 

N    l!CC\DI.\  I  1  D   OKXNICM    DIO.XIDI-;    KI-.ACTOK 
FUEL,    b\    I.   Cuon,    I.    \\.   B.kIiik   and  oilici-.    Kept,    on 
Contract  A  1(1  I -1)0.1. N-s.    viNo^^2,    Cp.   ^ids. 
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Atomics  International,  Canoga  Park,  Calif. 
MULTICYCLE   REPROCESSING  AND  REFABRICATION 
EXPERIMENTS  ON  SIMULATED  U02-F1SSU 
PELIXTS,   by  S.  Strausberg     Rept.   on  Contract 
AT(ll-l)-GEN-8.    30Aug62,  51p    6  refs. 
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Bettis  Atomic  Power  Lab.,   Pittsburgh,   Pa. 
TRANSFORMATIONS  BETWEEN  HALF -RANGE   AND 
FULL- RANGE   ANGULAR  EXPANSIONS  AND  THE 
TRANSPORT  PROBLEM,   by  Bruce  D.   O'Reilly      Rept. 
on  Contract  AT(1 1- 1)GEN-I4     Mar  61,   2lp.  7  refs. 
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Brix)khaven  National  Lab.  ,   Upton,   N.   V. 
CONCERNING  THE  POLARIZAFION   OF    PROTONS   IN 
Pd-Ni  ALLOY,    b\  R.   Schermer  and  V.   L.   Sailor. 
b  Oct  61,   6p.    2  refs. 
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Br (xikhaven  National  Lab.,   L'pton,   N.  Y 
DETERMINATION  OF   DIFFUSION  COOLING  IN 
GRAPHITE   BY  MEASUREMENT  OF  THE   AVERAGE 
NEITRON  VELOCITY',   by  E     Starr  and  J.   W     L. 
deVilliers.    2  Jan  62,   16p.  4  refs. 
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Georgia  Inst,   of  Tech.    Engineering  Experiment 
Station,   .Atlanta. 
RADIATION-INDUCED  CVANOGENATION   OF   OR- 
GANIC COMPOUNDS,   by  James  A.   Knight,  Jr. 
c;)uarterlv  technical  status  rept.   no.    8,    1  July- 
i(l  Sep  62,   on  Contract  A  T(  ^-1)202.     26  Nov  62,    I  2p. 
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Cii.mma:;  Aircraft  hoigi.een.g  C(U-p.  ,   Bcthpage.    N.  Y. 
ANALYSIS  OF  A  SKIMMER  hC^K  A  HIGIMNTHNSITY 
MOLECULAR  BEAM  USING  A   niRLi  -FLUID  MODEL, 

b\   l\ichard  A.    Oman.     Rept.    or.  ( jiiitract  NASr- 104. 
Oc:  (i2.    I4p.    2  rcf-.    Re -earcl.  Di-pt.    Memo.    RM-214. 
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Hanford  Atomic  Pioducts  Operation,   Richland,   Wash. 
ElJiCTTRON  MICROSCOPY   LABORATORY,   b>' 
I     1.     Daniel     Rept.   on  Contract  AT(45- 1)1 350. 
24  Apr  62,  9p. 
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Hanford  Atomic  Prcxiucts  Operation,   Richland,   Wash. 
FISSION -INDUCED  VAPORIZATION   OF   UO2  FROM 
A  SOURCE   AND  SUBSEQUENT  CONDENSATION  ON 
COLLECTORS   EXPOSED  TO  FISSION   FRAGMENT 
BOMBARDMENT,   by  T.   K.   Bierlein  and  B.   Mastel. 
Rept.  -on  Contract  .VT(4S- |)I3.50.     16  Mar  62,    1 3p. 
s  I  efs. 
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Illinois  Inst,   of  Tech   ,  Chicago. 
THE   KINETICS  OF   ACID-CATALYZED  AROMATIC 
HYDROGEN  EXCHANGE   IN  METHOXY BENZENES,   by 
A     J.   KresgeandY.   Sato.    [1961  ]l4p.   6  refs. 
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HYDROGEN  EXCHANGE   IN  METHOXY BENZENES,   by 
A     J.   Kresge  and  Y     Sato.    [1961  ]l4p.   6  refs. 


TID- 15405    OTS     $3.60 

Knoll8  Atomic  Power  l.ab.  ,   Schenectadv,   N.   Y. 
APPLICATIONS  OF  THE   SYNTHETIC:   MHTHO[),   hv 
Harold  J.   Kopp.    Rept.   nn  C\>iuract  W  H  -  H)^ -jn^; -S2. 
^  Apr  62,    lip.    1  rvU. 

KAPI     2:25       SI    J^ 

Knolls  Attxnic  PiMtT   1  .ip    ,    ^^^it,■!Hv tK'.v     N     V 
KERMEl.   ANi:)  PAM        PR(X1RAMS   F'-OK    ISl     IN    I  H! 
CALCULATION  OF   THE    THLRMAI     S<.:AnLHlNC 
MATRIX   FOR   CHEMIC-M  1  Y    BOLND  STSTl.MS,    r^v 
P.   D     Fedenghi  and  n     I"    r,oldm.in      Rc^x      «(M'>ncri. 
W- n-l()Q-en»?-52.     17  S^'p  ^-.    -"^P     "^  rt-N 
NASA  N63- 10501 
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Knolls  Atomic  Power  l^b.  ,   Scl-K'nectaJ\ ,    N.    Y. 
VflCROSCOPlC   SELF-SHUillXNC,    hv  Ch.ark>  H. 
Rancfall.    Rept.  on  Contract  'A  31  -  KN --:i»;  -  Sj.    Jovt  ^- 1 , 
47p.    10  refs. 

TIL)    15404     OTS     $2.  6<> 

Knolls  Atomic  Power  L^b.  ,   Scht-ncctadv,    N.    '1'. 
SYNTHETIC    METHOD  SOLLTION   OF     VWE    IKANS- 
PORT    EQUATION,   b\  H.   J.   Kopp.    Kept,     -m  (  .  .(irr.Kt 
W31-K)9-eng-52.   ^  Apr  (^2,    2^[\    \  ret.-,. 
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[^wrence  Radiation  lab    ,    I'     ot  C  i  hl^  r  m.i ,  1  i.cttutnc 
INIQI'EN'ESS  AND   REARRANCiEMLNT   COl  I  ISICNS. 
by  B     A.    Lippmann      Rcpc.    on  ("onrr  ict  W';'4i».'^-cn>;   4*^. 
21  Jaly  61.    7p     5  rt-t-,. 

TID'14:'Q4    OTS     S  ^.  60 

Los  Alamos  Scientific  l>ab.  ,   N.   Mcx. 
AN    EMPIRICAL   APPROACH    U)  THti   PRc)BLKM   >  )F 
ANOM.\LOUS   [:HSPERS1C)N,   bv   R.   B.   RiX)f,  Jr.    K^-pt.  on 
Contract  W7  405 -en^  ^6.     -.  F'cb  62,    ^bp.    L.MX:-52i2. 
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Lijs  Alamos  Scientifu    I  at- ,      S     M'.  v 
LIFETIME   OF   NELTRONN   IN    KEF- 1  hC!  oK.^ ,   by 
Kenneth  M     Kupferber^;;      Rept     nlonrn^t 
W-7405-eng- i6      Sep  h2,    ^7p. 
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(kik  Ridge  Gaseou~.  1  ")i  tf  ,:-.i' t.  F'liiit.    I/nii 
PHYSICAL   AND  (HEMICAl     PROPt  RIIES   OF   S(iN!I 
MATERIALS  CSED   IN   THE    ANCO  AND   F  I L  MF-,V!  \  I 
BORON   PROCESSES,   bv  K     J     Rartx-r      R-p(      ni 
Cntrict  W-74a5  enk:-2b     H  (  vt  ^J,   42i      'J^  r-fs. 
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Phillips  Pffroleum  Co.  .   Idaho  Falls. 
AN    IMPROVED   Ai^F-.()i  S  PROCESS   I  OH    /.1K(  mmi  m 
ALLOY  NLCLEAR    R1-,ACI()K    F-lFU-^.     t  Aa  :     1.     ('Rr- 
LIMINARY    LAB<.)RArORV    SITDIF-.S.    b^  K .    I  .    Rotide. 
B.    J.    Newbv,    and  others.     Rept.    onCon'i.iv' 
Ar(lO-l)2US.      iOC\tb2,    44p.    14  refs.  ^ 


riD    1492^    OIS     S2.  b<' 
Sandia  Cor"pi.  ,    Albuquerque,    N.    Me\, 

KiNF-rncs  voR  riiE  radiation  indcci-:d  ri-:ac- 
noNs  01    MCI  HYLt-:Ni-;  bl>'i-:  in  a.^h'i-:ocs  sold- 

I  It  iNS,    bv  1  tvi:i>;  A jerKie.'i.    Rept.    onC\>iuraet 
.\  1(29- l):"?^.     Ntd,    2Sp,    ^  ix-f^.. 
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XI  .  i:!:i.ir',   Ri  .•   1     i     11  .  ,      \l^.  II,    S.    C. 
AN  \1   ^   1  U   Al      liCliNb.H   l.S    l-(tR     1  H 1-.    ISF-    AND 
C()N;Rt>i     I 'F      IRlllIM    \l     SAVANNAH    RU'EK,    b\ 
L.    ;   .    AltiM'J-K.-    iiid  1   .    ii.    Ma    :.     Rep'.    ..n(\>ntta^t 
Ar(07-2;1.    Sep  ^-:,    .  sp.    ihiels. 

Elementary  Particles 

>JY0-9286     OTS     $6.60 

Cariu  vie  li;-'      >t  Tech.,   Pittsburg'  ,   F' i . 

N'F.  AslHIMl  N"  ^   ( 'f-    N!-o;\ri\'l     MICN    Ill-ETIMES 
IN  LICHl    IscritJF'Lb,    ::\   \\    :'  'i:  t  .  kt.-i..-.e      D.vtoial 
thesis     Rept     on  t\)ntract  .\  1  (  ■<'- 1  )ss2     Fel   ^J,   ■;'0p. 
4^  ret^. 
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SPIN  1/2    vV  \\!     i    ,><    X  :  K   \    IN   DE-SITI  1  R    sl'\C}-:, 
by  F.  Gursey  and   I.   D.   Lee.    2H  Nov  ^2.    , -vp.    t  t    I.-. 
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Enrico  Fermi  Inst.    t.  ;    NH  lear    Sr  .  l.es,    I 

(T^tea'^o,    !!!. 
I'RIMARN     i   I  iS.Mit      .RA\     AN1)S()1AR    PRiMONSll, 
by  IV-te:    \'--.    :   anU  Ri>cliab  Vi>gt.    fv.jM.     n: 
Cri:-NH,     i44M.     [Xv  ^2,    22p.     I  4  :  el\ . 
hi  INN   ^.J    --. 
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UiN'rit TV  t''i    Nu^le.ir   s-i.-iue,    \'i--    l:-.--t    of  j'eeh.  , 

I,  'a;:;bi  ul'Ce. 
A  STUDN    t  Ii      !M;-.    ^  *  ' 'f.t  AN.   I'v   \.    M.   FU)varski, 
E.   C.    Lot,  .111:    itt'ei -.    Kept.    ■  111  t 'oiUiaa  A  r(.V)- l)209b. 
1  IX-.    h2,    22p.    1  -:   tet.-,. 
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Lawrence  Radiation  I>ib.  ,  V    "'f  I'lliforni  1.  Livernv're. 
IN'I- I.NS-^IC    ^C.\  rn-KINC    AN!)    I  HL    .R( 'I    I/MANN 
L)(    Xllt'N,    :.    I     R      lei!  ill      K-;t     oi;t\.iUiaet 
'A^4iS      ^;-4-     Mar  62,  83p.   32  refs. 

'■CRL-b=;~Q   St.bo 

I>a\^rjnce  Radiation  Lab. ,  U.  of  t    ihtorii  i, 
I  i\!' I  more. 

lONL-'Al'lON   FROM    xj     \R:-.    Ai-.LLn,    bv  Stephen  C. 
Brust;.    Kep".   onC.nntr.i^T   \»,~  VOT     •'lV-4^.    IS    XugM, 
1-Jp.    ^    f't>. 
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Massachusetts  In.-,t.   of  Tecli. ,   Cambridge. 
RtTlAllONAL   MtniON   IN   A    MANY   PARTICLE  SYS- 
ICM.    PARI    1.    tiENERAL  THEORY.    PART   II. 
INTRINSIC  1-:XCHAT10N  OI-    EVEN-EVFiN   NTCLEl, 

!-\    1  itAa  S.isak.u'.a.     Rept.   on  Cuiit  ract  A  r(30- 1)209S. 
J^  s.  -p  M  ,    I  1  4p.    SS  icf>. 

Instruments  and  Installations 
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Au  .    1':  "w.i'- tN,    liu  .  ,    SL-lieiievtadv,    N.    Y. 
HAZARDS   SLMMARY    RE1\)RI.    PREPACKAGED 
\    C.l  FAR    FM\M-;H    F'l.ANI     F-'OR    AN    ICE   t:AP  IaV 
(.AllCiN   (PM-2A)  ed.    b\   \-..    M.    Reiback.    Rept.   on 

(.    'lit :  a^  t   PA    •><  I    ^4~    ei!^-2s4.     IsApi    60,    .^6p. 
M'Ah.  ■;'  '.    4"^    s.,[iple:;ieiit   i','  •.    1 . 

ni-..s(  Rll'IORS:  ♦Nuclear  [>>\«.e!    plaiits,    ♦lU'actor 
l^i/a!J^,    Reaeioi    safet  y  v  vstems,    Radioactive  waste, 

Ra.hxlo^iL  al  ^  i)i"an;iiiaiior.,    *.\itiK    le^ion^. 

v.-  .1  ^  V 'r,NeijL.eii>.  e  •  <1   ^e\eial  Jl-Mj::!  changes   111  the 
FA!    2A  N.'Cleai    F^'nuei    FMaiii  after  the  preparation  of 
:i.L  . '1  if^iiial  Ha/at^is  s^niHiia!  \  Re[>ut,    amendments  to 
this  report  ai  e  i  t-tj..i:  eJ  to  reflect  these  changes. 
There  r<  no  T.ange  in  the  .\incKiMons  of  the  oi-igmal 
lepo!'.     r  e:  L-  uiU  be  :)>'  l.a.'ard  tn  peisonnel  when  llie 
N  .Ti-J!    F>  -^i-'!    FMart  .s  'ipeiatiPik:  undei"  normal  .011- 
Jiiioiis,    and  ilieic  is  no  maio:   l;.i/.aid  to  jxtsonnel 
shixild  the  maximum  credible  a.^idnit  .xcat  . 


N  \  \    SR  -~  ^'3  4        SI  I.  75 


X'.'inic   Intt.  I  n.it  i>  mil,    Canoga  Park,    Calif. 
Pi  \1  lOF^MlN!    OF      '\   CAF.ORIMl    ri-R    FOR    KADIA- 
1  h  iN    1  Nl  H(\\  Ml    XsORl  Ml  Nl,    lu  s.    R,  i  c,    N.    M. 
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SECnON   MEASUKi;.\!I  N;s.      "iTip.    hv  Jot'.n  K.   Stehn. 
[Kept,    on  Contract  A  I(  ><'-J)GEN-16]    Sep  62,   53p. 

NYO  ^^765      (,rrs     S  s   Ni 

Brown  L'    ,    Pruvulen^e,    K     1 
REACrnON   STUDIES   Wllfi    r.XS;    Nl.:  "  Hi  iNS,   by 
D     R     Maxsor   in.i  R      \,     F'v.k.    Ir       K-pr     w(i  Cq,icract 
AT(K)-L)ll)«2      1  Nov  ^--.     i7p.    Wici.-, 

NTO  H^21      (TI  S      >s  50 

Carnegie  Inst,    nt   Tech    ,    Piftshur^^    Pi 
A    SYSTEMATIC   STUDY    OF   (p,  <p)   RFACIKAN   IN 
THE    I00-4(X)  MEV    REGION,    bv  Davu!  1  ce  M  -ri  ison 
Rept     on  Contract  AT(  ^)-l)M44      2  j',;-e  ^!  ,    ^^^ 
67  refs. 


LA- r6<       S2.  ^0 

Los  Alamos  v  i<  ritic   1  ah.  ,    N.    M'  \. 
HAr-NIUM   CRO^S    sUIkiNS    AND    IflllK     MMPl-KA- 
lUKf     Dl.Pl  NDINCI-..    :n   K'-<  ph  |.    l>vinvv,    I  ■  ona  O. 
H.'rv:v^'^.     i:i>:  M.i!   "lit    ].    U'^an.  V.     K^p'.    . -n 
Contrac!    vV^+U-^-rn^     ■<'.     lilv^'J,    I  i  +p-      i"'"''^. 

PUC-1962-88     Cn^     >-.Ni 

Pi!-:-.':    ?'  s-ual  Uib.  ,    PrrK'et-r,  f.  ,    \'.    1. 
(;  ,-l)   :<K\Cri(iN^    IN    IHf-:    t-    j    PRiTKiN    sMi-T.l.   AT 
!-  Ml  \  ,    hv    !<.    ^:Hrr.    1   V-p  ^2,    J'^p.    "  i^t.-. 

Radioactivity 

ORNL-  rM-4iS    OTS     $1.  10 

Oak  Ridge  National  Lab.,  Tcnn. 

SMEAR    !  f;CHN|<;)UES   FOR    SI'RFACF   Mi  MU 'KING 
FOR    KA'li    AG  i  iVi      MXliHlAl^,    t--,    t- .    1    .    M.itp.inw 
W.   P.    Ellis.    Rcpt.    on  Contract  A  "40--      ,;- jr. 
17  Cy^  62.  6p. 

PIC- 1962-62     On^     >'    10 

Palmer  Ptivsical  Lab.  .   Princeton  U   .   N     1    _ 
'••T    r<  CITRON  DECAY  OF   ^.  '-     V^^,   N'    ^",   G.^"'-^ 
AND  *.:u'>'^,   by  John  H.  Miller   111  a:.^  .)^i...:  G.   Sutton. 
20  Feb  62,  5p.  4  refs. 

Waste  Disposal 

HW-SA-2767     OTS    4..(kj 

Hanford  Atomic  Pr(xlucrs  Oper  !' IT-     Richlami     Wi-^h. 
RECE.NT   SOLVENT   f  XTKXCncN    S'l  UDIES    M 
HANFORD   L.^BOH  •  :  I 'Hit  ^,   :.   K     E.   Burns     K-.  it       - 
Contract  AT(45- 1)1350.    23  Nov  62.  29p     11  refs 

IDO-14S9S      $0. 7^ 

Phillips  Petroleum  Co..   Idaho  Falls. 
AN   ECONOMIC   EVALUATION  OF   Ul   :  l\' \  :  !      H.s- 
POSAL  OF   LI(,^iID  RADIOAC  I  l\  i     A  \^  :  ;  >    ;^N     1  Hi- 
FLUIDIZED  BED  CALCLNAIION   i'KO«..LSb,   :>  J.   1. 
Stevens.    Kept,  on  Contract  A  r(  .0-1)20.5.    30  Oct  62, 
36p.   I  I  refs. 

PHYSICS 


DC-60-2-80      OTS     $1.10 

General  Electric  Co.  ,  Cincinnati,  Ohio. 
A   NEW  TYPE  AC  IONIZATION  CHAMBER,   by 
G.  K.  Rusch.    5  Feb  62.  9d. 

LAMS-2546(suppl.  )       Si).  50 

1..IS  Alamos  Scientific  !  .ih.  ,    N.    W'x. 
PRELIMINARY    NOZ7!lN<^    ^   i      Dli     P:    X^MAl'Kc^ 
PELLER,   bv  Harold  W.    Ica;..    Kcp-       r 
Contractu    ■"4iiS -eng-36.    Sep     1      1  2;  .  n  \sa  \^2    IfG  1 

TID- 14534     OTS     $  1   60 

Los  .Mamos  Scientific  Lab   ,   N.  Nkx. 
A   VERSATILE  CATHODIC  ETCHER,  by  John  A,   V\  o 

Rept     on  I'  'tti  ..•  ■.v~4()5-eng-36      1  f-  |an  62,    I8p. 
3  refs      l.\  k;  5l3.> 


Electricify  and  Magnetism 


■GRL   64^9     OTS     $3.60 


I 


Lawrence  Rai^liation  l^b. ,   U,  of  C^alifornia, 

Livermore. 
IMK   MICROSCOPIC   BASIS  OF    NiACROSCOPIC  ELEC- 
IKOSTATIG   AND  MAGNETOSTATIC    ENERGY,  by 
Allan  N.   Kaufnian  and  Toshio  Soda.    Rept.  on    Contract 
'vV~4<lS  eng-4.s.    27  June  61,    35p.   9  refs. 


Ill)'l=i46S     (rps     Si    10 


W.ishink,'Ton  State  U    ,   Pullnuin. 
\    NEW    i-ACTOR    INFLUENCING   EI.ECTRICAl, 
riKF.\KDOWN    IN    VACL'UM,    hv  E .    E     Donaldson  and 
M      Kabiii-nvit/.     N6J      tp     4  refs. 


Electronics 


MD 


.Go     I'l'S      $2,  60 


Florida    U. ,   Gainesville. 
rHi-:   TWO  STHlvXM   INSTABILITY,  by  B.  N.  A.  Lamborn. 
Tectir.ical  T'jjm.    no.    ^,   onGuiuract  A  r(4<G  1)2'"^^. 
1  I\-.    ^2,    2^p.     14  ref>. 


NASA  N6.<    I2"42     OTS  $1.60 


Institute  for  Fluid  Dynamic-  aid  .\ppluc  Ma'J.L  iiianc.s. 
U.   of  Maryland,   College   Puiv 

nonllnt:ar  i.wn.xr  iVwiping  np-  (^^c  ill.\  rioNs  in 

A  BOUN'DED  P1,A>.\1A     ;\  Davul  M.vitkzonierv     Rcpt 
on  Contract  NsG- 220- 62.  Oct  (2     l^^p     iSi.t-. 
Itvhiiical  i.oti   n\    sOl 


'd.bbSJ>     OlS     S^.  60 


I  ..i  .i.rc!icc  Ka.iiatu^;!  l^b.  ,   U.   of  California, 

Li\L'  Miiore. 
H1-:.\I  -SHIiil.DliD  MAGNliTIGALLY   c:HANNELED 
PLXS.MA    HhAI    CONVERTER,   by  Raymond  Fo.\. 
Rept.     >ii  tlontract  W~4<i5-eng-46.    5  Aug  61,   27p. 
1^  i--i>. 


L'CRI 


|l4^-r   S2.  N) 


Uuwencc  Radiation  Uib.  ,    U.    of  California, 

1  1  vcrnxi  IX'. 
ORBl'IAI     ANALYSIS   Ol-    STABILITY    FOR    A    ZERO 
IMIGK  Nlv.ss,    INPINITE    LHNCTTH   "E-UAY  fiR",   by 

Alvi:-.  M.    Sap   T^tcMi.    iC'pt.   on  Contract  W^40S-eng-4^. 
Sep  '-2,    2f^p.    S  refs. 


UG'U  -^^SS     (YpS      Sl.f^l 


GLwence  Radiation  l^ib.  ,   U.   of  California, 

1  Ai_' rinorL'. 
DiiiKMODYNAMIG   GYGLINC;   IN   NUGNFITIC   PU.MP- 
INC.,  bv   l..i..rcncc  S.    liall.    Kept,   on  Contract  W74(),S- 
■-.c    4--.    If^  Mar  M,    Up.    U   refs. 
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TID-13633     GTS    $2.60 

Los  Alamos  Scientific  Lab.  ,  N.  Mex. 
ON  THE   NUMERICAL  INVESTIGATION  OF  THE 
STABILITY  OF   A   PLASMA  TORUS  AGAIN^ 
DISTURBANCES    NOT  DEPENDENT  ON  THE 
AZIMUTH,  byR.  Lust,  E.  Marten  sen  and  others. 
Rept.  on  Contract  W7405-eng- 36.    1962.   23p.  3  refs. 
LADC-5006. 

ORNL-TM  423     OTS     $2.60 

Oak  Ridge  National  Lab.  ,  Tenn. 
A   COLLIMATOR  STUDY   FOR  A   5-Gev  ELECTRON 
BEAM,   byC.   D.   Zerbv  and  H.   S.  Moran.    Rept.   on 
Contract  W7405-eng-26.    7  Dec  62,  23p. 

ORNL-TM-402   OTS    $3.60 

Oik  Ridge  National  Lab.  ,   Tenn. 
MAGNETOHYDRODYNAMIC  STABILITY   OF   VORTEX 
FLOW  -  A  NON- DISSIPATIVE,   INCOMPRESSIBLE 
ANALYSIS,   bv  Tien  S.  Chang.    Rept.  on  Contract 
W~40.S-eng-26.    23  Oct  62,   3.5p.    5  refs. 

TID-17295     OTS     $1.60 

Physics  Engineering  Chemistry  Corp. ,  Boulder,  Colo. 
THE   SPECTRUM,    THE   EXCITATION  AND  IONIZA- 
TION CROSS -SECTIONS  FOR   PHOTO  PROCESSES  AND 
FOR   COLLISIONS,  OF   FIVE  TIMES  IONIZED 
OXYGEN,   by  Carlos  M.   Varsavsky.    Quarterly  rept. 
no.   S,    1  June-31  Aug  62,   on  Contract  AT(1 1-1)1017. 
23  Nov  62,    15p.   24  refs. 

AD- 276  677  OTS  $7.60 

RCA  Victor  Co. ,   Ltd.,   Montreal  (Canada). 
.\NTENNA  PROPERTIES  IN  THE   PRESENCE  OF 
IONIZED  MEDIA,   by  G.   G.   Cloutier,   M.   P.  Bachynski, 
and  K.    A.   Graf.     Scientific  rept.   no.   1  on  Contract 
AF  19(604)7334.     Mar  62,   80p.  8  refs.   Research  rept. 
7-801-16,    AFCRL-62-191. 

DESCRIPTORS:  '.Antenna  radiation  patterns,   Anten- 
nas,  'Plasma  physics,  Gas  ionization.   Plasma  sheath, 
Microwaves,   Antenna  feeds. 

Experiments  have  been  carried  on  to  study  the  in- 
fluence of  a  plasma  sheath  on  the  radiation  pattern  of 
a  microwave  antenna.     The  plasma  sheath  was  gener- 
ated by  producing  a  60  cycles /second  gas  (helium) 
discharge  in  a  cylindrical  bottle.    The  far-field  radia- 
tion pattern  of  a  microwave  (  X  »   3  cm)  horn  behind 
this  cylindrical  plasma  bottle  was  then  measured  as 
function  of  the  plasma  properties.     Using  a  fast- 
acting  system  for  measuring  the  phase  and  amplitude 
of  the  microwave  signal,  it  was  possible  to  sample 
forty  data  points  of  the  varying  plasma  conditions 
during  a  quarter  of  a  cycle  of  the  gas  discharge  and 
for  a  given  scanning  angle.     The  plasma  properties    ' 
v\ere  determined  by  measuring  the  attenuation  and  the 
phase  shift  of  a  microwave  signal  transmitted  di- 
rectly across  the  plasma.     It  has  been  found  that  at 
normal  incidence  the  signal  level  decreases  by  as 
much  as  25  decibels  when  the  electron  concentration  is 
increased  to  a  value  such  that  the  plasma  frequency 
equals  the  signal  frequency. 
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Moleculor  Physics  and  Spectroscopy 


GAT    T    II  IS*  I     OTS     $1    6fl 
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PB   162  494      OTS  $16.50 


Moleculor  Physics  and  Spectroscopy 

n^  -■"1)2  u)  urs  si.  u) 

Hanf(jrd  Atomic  PriKiacr -,  Opt  r.ri  >n,    Kic^Lm.:,    VV  i-h 
PH()K)SF-:[)  BAND   STKlCMlKt     ( )i     i\il  j  \1:-.,    :!> 
[).    F.    HcglxTij  ant!  H.     \.     I  r-  ib.-.     '<<pf.    -n  Con- 
riM>.-'    ■\r(4=^-l)l  i^i>.     J^  hi.  'M,    ^^,\     ^  rffs. 


Tin-i4":'^6    trrs    >s.  m) 

lx)s  Alamos  SciencitiL   l^ib. .   N.   Mex. 
A   SPARK -DCSCflA  RGB    LFCin'   SOCRC'h;   IdK    llMti- 
RfiSOLVED  ABSORPTION   SPfXTROSlt  )PV,   by 
H,    Milton  Peek.    Rept.   on  Ooncra.t  W~40S-eng-36. 
^Veb62.    53p.    I^  rci>.    l-\iX   -^J2^. 

NYO^H72       errs     >  '>  K' 

Massachusetts  Inst,   ot  Ic.h.       O  iniii  ui^c 
VIBRATIONAL  SPtXTRA    ANH   W)NniNO    IN   V'lrM 
CARBONTLS.    11.    INl-RARt:)  SPl-ri  RA    el     AMINL- 
SI'RSTITITEI)  GROIT  V!   ^■ARBON'^  l-S   IN    W&.   CO 
STRETCHING    REGION,    !'\  C     S     Ki  u;,  .:;.■    i   nxl 
F     A     CiXttxi.    R<.';t     ..n  C.nrra.t  A  I(  .0- 1)1^65. 
2  Nov  62,    36p.   7  rcf-.. 

Solid  State  Physics 

AD- 265    ■s.^H       OrS  S4.  tM  . 

Bell  Telephone  1  ^b-, .  ,    Iru.,    Wb.;pLM::v,    N.    |. 
StJLlD-STATE   MASER    Rh-^EAKCH.    b\  \{.   I.,  i ).  Scovil. 
(quarterly  progre^>  rept.    :i.^    =>,    Ji .  J..:ic- Ji  ^  sep  M,    on 
Contract  DA  36-U.W-S.--.S.S".     2i  ^  .-y--p  M ,    4%'.   ISrefs. 

DESC:R1PT0RS:  VMaser,,    Mi^r-.Aave  a::ip'-t-^: -. 
X  band,    Suhd-state  ptivMC-.,    Majneniati.ai  aiia.ysis. 
Electrical  propt;rtle^,    Mechar.icai  pi  o^x.-:  t.es,    Meas - 
.irement,    Desij^n,    An-.p'^it''^^  ■•.    ParaiTiagiiet :.  ^  :  ■,  >tals, 
Harnunic  analv'^i^.,    Spm,    Pa:  a;;;af;rietit    :  c-,.  nia;;>.  c, 
MtxJulatior,    Traveling  vva^  c  [..bes,    rb,e>iry. 

Four  ditfererir  sabject-.  are  ^..ve:ed  .;:  ^ric  t;eld  of  solid 
state  maser  research.    Part   I  .oiuiiu.e^  -r.c  'Vie.  .retua! 
treatment  of  harmonic,   -.pir.  coupling    .■'Hig  a    ^.a^,    pai 
ti^e  iTuxlel.   Part  2  ^  .ii'in.es  'he  ^[.Mce  harmonic  anal- 
ysis of  the  comb  f.pc  ^low^-Aav  c  structure.   Part  3  de- 
scribes experiments  t  elat.n^  :.'  intermtxlulation  dis- 
tortion of  a  maser.    Part  4  Je->Lribe-.  the  'iieory  of  con- 
tinuous-wave satarati on    A  'raveling    'vva-.e  ::;a>ers. 


GAT-T-IU52     OTS     $ 


10 


Gofxfyear  Atcxnic  Corp   ,   P'-rtsmouth,   Ohi". 
TKE    LIKELIH(X)D   RATIO  METHOD   [OR    WW 
PRECISE   AND  ACCl'RATE    DEThRMINAIK'N   OF 
UMTICE   PARAMETERS,   t^v  K     H     Re.,   F  .  J     Musil. 
and  D.    R-    Whitney      1  ^  Jul>   ^2.    s(p 

GAT   T    laSl     OTS     $1.  lU 

C;(X)dvear  Atomic  c:orp    ,    Port  sm,  .ytb. ,    (Hi.-. 
THE    PRECISE    AND  ACXIR.MF    DE  lERMlN  A  1  K'N   ( 'f 


GAT  T    KiSd     OTS     $1    6f) 

OinOvrii    .'M.Hiuc  Corp    ,   Ft  .rt -.mouth,  ("Huo. 
SOME    PROIU  F:mS   of    Ml-ASCREMENT    PRECISION   OF 
b.lF.CTRON    DIF'FRArnON   PA  riERNS,   by  Karl  E 

\\r  .       !  >.  J  .K    f'2,    -Op. 

NAsA  Nh  ^    I  :;^4    Ol  S  51.  25 

Langley  Research  Cent'  r,    Ni-i  'na!  A'  lonuitic-^  and 
Space  .Administration,   Laiik;!    \  ^i  I'l  'p,    ^  '• 
IRRADIATION   EFFECTS  01      *i '   \ND  44<i  Ml  V'   I'KO- 
T(i\^    1  '\     ■  ■■'  VNsj'-IOH-^,    h\    AiHiitiit'.    fimak.  I    and 
Fl-'.-:-.    n:  ..ill'..     Jan  f' ^,    4  ■•p.    lont^.    U  chnical  ni);e 
D-1490. 

UCRL-981^     Olb     52.0J 

Lawrence  Radiation  1   lb.  .   C.   of  Calif,  .i  ma.   BcikelLV. 
RECENT  SUPERCONDIC  livm     li.MS    \NDSIl!> 
IBS,   by  Paul  R.   Aron,    II.    r  lal  H    i  nandc/,    indllarUy 
C.  Hitchcock.    Rept.  onContta.  •  W  "  4^  i^-i  :.^-4s. 
15  Aug  61,    26p.    16  refs. 

TID- 17044    OrS   Si.  60 

National  lead  Co.  of  Ohio,   i  mk  ii.nati. 
DETi:<\'l\  \  I  i'   ^    '   '    ^'^  '  C     M/t.   DlMKlBrrUA'   OF 
SOLID-j  1  KU.M    MliU.^.b.N    .\DbO:UTlON    DATA.    b> 
W.  G.   Ellis  and  E.   A.  Brown.    Rept.  on  Contract 
\:{.o-DM56.    [1955]  15p.   4  refs. 

PB   15^  215      OTS  $6.  6U 

p  :i  I  :,■  K-  -,•    ir   ^    F  Kind.i'ion  [l. it  v.  one,    Ind    | 
7aib     ()Xr,'A!!(iN     ■■.N')    si  DICHK  >MF- I  KV    Ob 
PK  \--l  oM\A!li  A'     \n:i   CbdUI'M    oXI.)b.s,    t'v 
A.    F.   Clitlora.    Final  rr-pt       HM--iitricT    \b    ls(tion4='. 
31  Aug  61,   64p.  69  ref,-.      .MosR-ls^". 

DESCRIPTORS:    'St  nr, conductors.    •Imp'iri' u -^ .    Rar 
earth  compound.-.,   'h  iseodymium  comp  ".iid-^,  Cen.r^i 
compounds.  Oxides,  Carbon, !;■-,   Oxubiti-n,   •  Iherrio- 
chemistrv,   Hysteresis,   ;),  hi;  mi^    (Ot  \ -^til :- <kir.iphv). 
Crystal  structure.   K,  ^i-tm.t,    i,A  p;  •,  >-  ,rc  i  c-e  n  cb, 
Spectra  (Infrared).   X-ray  diffraction  anal\  -o,  G  i- 
generating  systems,  Oxygen, 

Contents: 

Experimental  equipment 

The  PrOx-02  isotherms- -experimental  result-,   inc 

discussion 
A  proposed  model  of  a  Pi  Ox  domain 
The  stoichiometry  and  resistivity  >  t  bit  x 
The  infrared  spectra  of    praseodymium  oxide   ind 

praseodymium  carbonate 
An  x-ray  study  on  several  samples  of  PrOx 
A  praseodymiun\-oxide  oxygen  generator 


Thermodynamics 

BNL-5615    UrS    S4.6'J 
BriX)khaven  National  Lab.,   Cpton,  N.  Y. 


[HE    l.ATTICE   PARAMETER   OF   SllICON   I  MNo    i  iih     LNILATERAL   HEAT    TRANSFER    TO  LK^'ID  METALS 


LIKELIHOOD   RATIO  METHOD,   bv  Ko 


Fr  ink  J     Miisil,    i:k1  D     R  i- 
8p 


Whitney.    13  July  62, 


FLOWING   IN  CONCENFRIC   ANNULI.   by  O.    I  .   D.^ver 
and  P.  S.    Tu.    lU  July  61.  4lp.   22  refs. 


Order  fi  oni  CdX)  SO.  5<)  as 
(■    1  \.  46:1'^4-A 


I  r  y-vlcnic   bji^ineenr.g  !  ,ab.  ,    National  Biireau  of 

siaiKLirds,    Bi^uldei,   Colo. 
bHb.    niERMODYNA.Mlc:   PROPERTIES  OF    HELIL'M 
bKOM   b    lO  -4ir'   R   BE'TWEEN    10  AND   1S(K)PS1A, 
b>  D'-gla-  B.    Man;;.    Jai;  b2,    ^2p.     lb  rets.    Technical 
note   l'^4.\. 

PFSCKIPI  I  iR^:  *  Tbi-i  :iiodv:iaini..  ^,  I  ciiiixa  atci  e, 
TiL^s.iiL',  ♦llei!,.ir,,  lI'.VM^al  pivipL'i  :.es,  \'i>K.i;;c, 
Entb.alp\,    b.:'.':"PN,    bj-:ei>;\,     lables. 

11k   ^(x.xii.^  \oK,nic,    eritlialp\,    Li,irop\,    and  iir.e:  nal 
cnc:,,,:\   ■.  al  .cs     il  I;l-1u.i:i  .iic  p:  L--.cnied  .n  tabular  form 
as  l.,r,cr ,.  His  oi  [iiei-^Lnc  and  ii^niperatarc    IXita  are 
•jbalaicd  iii  iv'v.'  dcgiec  Rankin  .ncrenients  for  thirt\' 

.,\    sobais  bcf.'.eei-,    Ui  p^^a  a:id   \^(V  psia.    A  Ci>nipari- 


1,  vs.tii  pi  L-'.  ioi,sl\   p..nlished  d.ua  is  made  ulic-rc 
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.ijV^-luablc.    A:i  cxpies->ior,  is  pieser.ted  '.vliich  leprc- 
senis  Oil-  p:  es  m.!  <_    Je.iMt  \    tor.pei  at  .:re  s..rface  based 
on  p:e\.ou-.l\   p.,blishcd  wat.i.     The  lui.dation  is  pre- 
sentcxl  in  tb,c  Jimensional  .w.its  ot  tbe  Bi  it.-b  system, 
but  IS  aisu  avadabk-  ir,  ;bL  di!r,c;is  lonal  ..n.ls  of  the 
metric  s\sic;;..   (.\  .liua  ) 


UC'<l--^'^40    -sS.  Nl 


la.w-:,cc  Kadiati'T.  l-tb.,    '/.    of  (.\ilifornia,    Bjrkeley. 
1  !--i^MODYNAMlC   rROP.ERTIb:s   Ob    GASb:()rS 
METAL    DIllALIDb:S,   bv  I  eo  Rivuer,   G,    R.   Somayajulu 
and  l-;ii/alx't,    Rrackett.    Rept.    .  m-.  e'ont  ract  W''40=^-ciig- 
4^    Sc'p  M,    ='lp.    -HI  rcf-^. 

AD- 280  48  1      OlS     >\    (^v 

A  i.-.consin  C    .   M  iC'  -on 
THE   JOITJ£-THO\'^ON   LMl.OI     IN    I'MIDS   OR 
SPbiMlTC.M  I  \     .■■•.    Nb  U    Mi-  \M 'R1-:MT-NM    Oh'    THE 

Work   !  ^i  ivaii.n;   oi-   iii-.Ai   imng   the  JOCLE- 

:;ioN'S(\    bdl-"l-.('I     IN    'AAlb;R,    bvjolv,  R.    K't'tnick 
Final  It  -pt      ■'<    I  .ne  5,i- il  IX-c  5ci.    ,  r.  Coir.iact  DA   11- 
U22-ORD    U-4,   continuation  of  Ooiii  I  ict  NSoni  T22U). 
23  Feb  60,   I6p,   2  refs.    Rept     no.  "Js    IP 

DESCRll'h 'RS:   ♦Joule-Thom-^oi,  .  itoct ,   \U  .;,   NK-i^uif 
ment,  ♦Water,  Reciprocating  pump-.   1- iltn -(  blind), 
Fluids.  Resistance  fb.einiomctt.-r--,    blitnuii'i, 

RESEARCH   METHODS,  TECHNIQUES 
AND   EQUIPMENT 

GAT-t-'^SS    crj^    >;  f^  I 

Goi)dvc,ii    \roir,ic  Corp.  .   Toitsmoutli,  Ohio. 
AN   EXAi'l    1  0(-b.N"l  RICH  V    COKRT.i,TI0N    b  OR 
CN  1  INiiKlG.'.l     DIbbR'U-MON    1  i  I  .M    C.XMLP.AS,    bv 
K,   E     (k'uandD.    L.   Scoti .    R-  pt     'MiCi':-i  iCt 
\T(33-2)1.    12  Oct  61.    lip.    II   :^t- 


NASA  N63   1 1702    O  TS  $1.  60 

New  York  U.   ('oil.  of  Engineering,   \.   Y. 
MCL  TISIGNAL  CODING  FOR  SPACE  TELEMETRY,  by 
Ludwik  Kur/.    lechnicai  memo.  no.   26  on 
Contract  NAS5- 408.  II  May  62.    14p.   2  refs. 


PB   162  494      OTS  $16.50 

Research  Lab.  of  Electronics,  Mass.   Inst     of  Tech., 

Cambridge. 
SENTENCE   PARSING  WITH  A  SELF -ORGANIZING 
HEURISTIC  PROGRAM,  by  Kenneth  C.   Knowlton. 
Doctoral  thesis     Sep  62,   256p.   30  refs. 

DESCRIPTORS:   ♦Machine  translation.  Digital  com- 
puters, Programming  (Computers),   ♦Pi-ogramming 
language,   Language,  Vt>:abulary,   Pattern  recc5gnition. 
Probability,  English  language. 

Self-organizing  heuristic  .search  pr(H;edures  for  auto- 
matic sentence  parsing  have  lx?en  studied.    Experimental 
results  demonstrate  that  a  statistically  guided  program 
can  prtxluce  correct  parsings  even  with  a  grammar  in- 
volving extreme  overgeneralization,  that  strategies 
exist  for  prcxiucing  these  parsings  efficiently,  and  that 
these  strategies  can  be  developed  automatically  from  a 
training  sequence  of  sentences  and  their  correct 
p^irsings. 

SOCIAL  SCIENCES 

TB  lb2  "=^"  OTS  S~.bO 

Ohio  State  L',   Research  Founaaiion,   Columbus. 
'     THE   JAPANESE    l^BOR  BOSS   SYSTEM:   A    i:)ESCRIP- 
1  ION  AND  A   PRELIMINARY   SOCIOLOGICAL 
ANALYSIS,  by  Iwao  Ishino  and  Jdin  W.  Bennett. 
Interim  technical  rept,   no.   3  on  Japanese  Social  Rela- 
tions, Contract  Nonr-495U3,    June  52,   second  edition 
Apr  53.   77p,    15  refs     RF  Proj     48,^:  AD-31  249 

DESCRIPTORS:   ♦SocioU^  ,   *l,abor,   ♦Jap.m, 
industrial  relations,  C'ultuie. 

in  1947  Allied  newspaper  corrc-.iK-)ndents  became  aware 
of  a  sub  rosa  organizational  sv--itt.'i"!  linking  men  in  high 
political  positK>ns  witb,   iisreputable  ctiaracters  m  the 
underworld  and  with  purged  ex-mdlitarv  and  ex-govern- 
n-ient  leaders.    On  the  basis  of  interviews,   scx;iological 
^.urvevs,   ai-:d  a  review  of  th^   literature,   a  generalized 
description  .md  a  preliminar\-  ih^-oretical  interpretation 
^'.L-re  attempted  of  thi^     oyabun-kobun'    system  as  it  is 
manifested  in  the   'laljor  boss  '  system.     The  different 
;r,,-titutional  settings  in  which  the  o\-abLin-kobun  pvatterns 
a,  pL-ared  were  designated.     T'lC  relationship  of  these 
patterns  and  the  labor  boss  in>:  mi/ations  were  indicatec 
in  descriptions  ol  tlu  variou,-  >  ei  t  monial  ekments  and 
l\uterns  (-it  human  relationsliip^^  and  of  social  organiza- 
tioii;s  of  the  labor  boss  system.    Case  studies  are  pre- 
sented of  six'ci!ic  tvj-«-',--  of  labor  bi>ss  orgam/ations:  the 
dot  mitorv  group,  the  kumi  clique,  and  the  kumi  council 
Interpretations  are  given  for  the  persistence  in  mtxlern 
Tip.in  of  these  organizational  groups  with  their 
teudahstic  and  nonrational  characteristics.    (AS'TIA 
abstract) 
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Ohio  State  U.   Research  Foundation,   Columbus. 
SOME   ASPECTS  OF  JAPANESE  FORESTRY   ECON- 
OMY:  TWO  CASE  STL'DIES,   by  John  W.   Bennett.   In- 
terim technical  rept.   no.   5  on  Japanese  S<-x:ial  Rela- 
tions,  Contract  Nonr- 49.503.   Apr  53,   62p.   7  refs. 
R\-  Proj.   483;   AD- 20  528. 

DESCRIPTORS:  ♦Scxiology,    ♦Japan,    ♦Forestry,    ♦Eco- 
noiriics,   Culture,    Labor,    Leadership. 
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The  Groth  Institute,  established  in  March,   1958,  has  as 


Case  stadjes  arc  pifscTitLxl  ^,  «x<.Tnin^  stviaK   isri.ni'. 
relating  to  the  fi-nct;  in  .A  sIciJ  traus  (i:np<irtdnt  :.■ 
forestry  cutting  pra.-tu-es)  m  the  J.ipwnese  f.nctrv 
et-inomy  and  the  i  )le  .  «t  tx  .^  ■>  - 1  v.x-  hcirat  .r.;.  al  :  eLi 
tL'inships  between  mtni  ,nv.lvej.l  in  the  torestrv    i^terj 
ti(>r.    Cx^nditions  and  pr^-ssares  .au-.ing  the  Ads'ef  A 
forest  exploitation  .nclud<L^l  ,"/erp..pulation.    :>isfA  ir 
reconstruct  i.)n.   fLu>.  t  ..at:  >n^  ir-,  ^he    n.ts  ..le  • .  :■  nei    ■:   i: 
icet,    and  various  asp<.vt>    ■■f  'he  si^^ial    ir.;j:./ar;> 'P  aru; 
CjlLie  '<  the  forest  <.\onorTiv.    Data   Acre    >b(ain<.\l 
largelv  from  interviews  of  se!et.'evl  ^e^^v>^'  Ruts  b\ 
Japanese  s' .^  iol,)gis:  ^ .    (AMIA  abstra.r) 

PR  162  -SM  rrrs  s^.n) 

Ohio  State  U.   Research  FiKindation,    Coiun!bi.is. 
-pr'PES  OF   THE   JAPANESE   RURAL   COMML-MiY: 
A    PRELIMINARY   STUDY  OF    VAKIAIION   IN    DU 
MCX3RAPHY,     ECONOMY,    SOCnETY.    by  Iwao  hnn.o 
and  John  W.   Bennett.    Interim  technical  rept.    iio.    n    iii 
Japanese  Stx-ial  Relatums,    Ueintract  Nt^ir    4s»S()^. 
Sep  53.    Il4p.     W  rets.    RF  Fv'^].    4^v  AlvSi  5^5. 

DES<::RIPT0RS:  •Sx:iol>)HV.    •R-.ral  ii  ea-,,    •l-ipaii, 
Populatior,    •Hconomii.  s,    C..lt.i:e. 

This   report  consists  yi  -i   re    ariaUMs    it  ;>. 'rt  s- -t's  of  the 
data  collected  by  a  research  teari-  m  Japar.  .r,  ls»4~    4'-. 
rhe  objective  of  the  present  repijr'  ;s  fo  .,t;li/e   lata 
from  thirteen  carefully -selected,    rt.vresenrai  i^  e  oi:: 
monities  for  the  tentative  vons::  .,ct:  -n  of  'v-;x.'s  and  cit- 
pineal  generalizations  about  variation  and  .o  var;at.  x. 
in  demographic,    economic,   and  s;<ial  fa^to:  s  .    IT'is 
report,    in  its  stressing  ©f  certain  .lenv  oit  Jpf'.'^  -iiiJ 
economic  imperatives  of  the  Japaiie->e  i  ural  ^ocjiiu- 
nity,    prcTvides  a  sugges-p.  e  ba>..  for   ,:'e:  p:  etat .  -r^ 
of  the  typical  Japanese  ^o^  .>  >  o-v  tioi-,.^  ^r  )_,p;r,g^,  like 
the  dozoku,   the  oyaban   k«  Dor.  ^>-,'citi,    and  ':.c    \om- 
m unity  boss. 

Documentation 
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Battelle  Memorialln«it    ,   ColaTitu-,   Ohio. 
A   GLIDE   TO  THE    S( 'lEVI  IFK '    AND    IhUHNICA 
UITERATL'RE   OF   EASTERN   HI  ROPE,    -u-  ;-     :■. 
Beverly  A     Rawles  and  Inez  H     A'lH-ldon.    (K*  ^ 
440  refs.    NSF   62-49. 


4.J. 


P!^  l^^  ' J^    ol  s    $.:  fH) 

P',!',:i-.',  1.  iuM  ^t.it'    ! '     r..ll     ,.f  rhcnn-^ti  ■>    oKlPhvsuN, 

'    ■;;  V',T  ^!".    P  il  It 

\\    t  X.W'.Pli.    1  'I-    .\N    M'M'MAIU'    1  \!^l    l^MION   ( U- 
!;;!■    r.Kcn'    INS"!  M ''It-    AHSI  K.NiT    IHM    CARDS    IN 
\   \Hil><   S   iW  Il.U,(>Kll  S,    tA    K     P-.pin-~k\    i:utV     Wxnd. 
K  'pt     no.    bonCor'ii    t    \t     4^^i^)41f       :    \pi    ^K.    ~X? 
'\F-(^R    TN-SQ-lo^o]      \:)    JJM  hhrt 

;)1.SUR11';  (  )RS     •!)-«.   ,r-K  :-,t  i'!-n,    'Abstrut-,    CiKUng. 
VV,.,.   ,-i^,'.m;i^    A.to::;.,    •Pm.h.-!  ,,ii  N,   L;rystals. 

Autocnatu    ■  ib  :.  r  i  t    -t  ".•    (.loth  In.tiiut.'    d^si.act  IBM 
cards  ac.oi  ;r:^  t.     i  ,'^:oi  ^     -i  ■s^Tti^--.   ^'f^' ■  .   '-^  ^1<-"  " 
,^.  ,[,,■:   A';i..'    -.r-!.--.    1-    i:io<f-<r    '-v. UT^rU-    'f  fvifs  ol 
niKr-.i;K-    '<.:p.,t       I  h;  -  t  if  .l.i!  i-n     oPt,ii:i-^  t' «>  tev\  entru-s 
to  tx'  I'.-iH".   useful;  -^■'■^i  '!  ^""'k-,  ^^  ivr  t  <  be  .overed  in 
,rltr-,^    ,;„„;,       >l!it!..r.->    -f  r- a  U.' i  !ue.     A   jut  ot  ahhre - 
vi  ir. ,,:•,-.  ;>i  •'.  o  lo^  •*-'.•  .  itr,;or  i/e^i  •  ilndations      Several 
.^',,.,-.,    ,,|.    ,t   irir.-ro-'      In  'ho    iut[-,or   index,    the  continue 
CO/.:tiiri  :-'.o.i'.-.   A•v,'^■o^    »    -rulf    r.ith^r  -aus  riienti(HK\l, 
or    A:,L't''oi   •►•,■,•  I  ■  :••!  e-,.  r  *;  t  ■,  J    int    luthor-'      Inthfffor- 
inei    in-ta:vo,    'h<'  .ontiinic  .olunin  i-^  t'iank  (example, 
IJd      \i  'I    :v:i;i:>.w)     I'-'h-.     l.iVvt    ;!l^t,ince      It   reveals 
o  ,,     ,r.it.T    ;n  'h.o  inn:  author -.(up  (oxani;  .e,     UWOAl^l   ^ 
Beii-v    :-o<mN  Mm'  tVrt'.   i-  'he  tbu:  J  joint  author).     In 
the  tor  MOil-.i   i;i:o\,    'f.'    ^!vi<    !-.;■.'<  .omplefeK    stabili/cJ, 
•.■-;x'.  i.iic.   tor    ■;v  Jr  itt  -.       I  he  :  i  n.il  toi  nial.i   ^tvletohe 
i,'.opt'-v:  Alii  Ac;\-:w'.  OI-.  th.e  .onvepu^rKe    it  control  ol  l!x' 
,prxr    !•  J  ;  ,u  ■  :    ..i^-,     't  :•.-.    U.ii   Li".;>'  rna^h.ine      It  i.-- 
Ok,  ;■.   •'•.•    i  ,o(;i::.a   m^toi,'.  ot    i  ;x-ri>'>.l  ^lo  !>e  ustxi  to 
,.^.,^,1  ir.,    o    .  A  (•    I     't  '•.■..;t  itoKi    '.<^Av:  Ai-^c  the  number 
,,t  A  I'oi   :;:  ii.     ,..L-  .'.  1  i :  I'o  pi  lutLx:  j.-^  .ii^b-^^ri^xs.  v^huh 

In   ^iPleMl   i:  io       (  X  •■'."I  ) 

P-;i;:^vN  !-:  1  s'  I'e  i       Coli.    otUherpistrv    irdHivsu-s, 

;   nivot  -^ifv    P  ir  k 
^Pht'lI-lU.A  1  K  INS    l-DK     IHP    (,K(!iH    INsI  I  iriE    IBM 
"04    PKlK'.RA.Ms.    :<-.   V.    ^  ind.    1:1.:  K     Popi:i>k\       ReiX 
;.,,.    :<,    .n  U  >ntr  ici   \\    4s»(tivsHlf'      ^  ^  Mar    =1^.    I2p. 
Ab(  )SP     !  \-^s)-  J  sf--     \D    --;.s  ^I'o 

DE.SCKIP;  (  >K  ^     •    1.  <    .me:'.!  li  1  T,,    *  P:  ■  vi  "11:0111^  (U.om- 
po''-i  '),   ^iHvir.^.it.  >:;-.   .lut-i  pi   «.    ---i:-.*;  -'. -tcins, 
i'  juhed  card  inethoda.   Solid  state  titiysi^.-.    ir.toi  ma- ..n 
t  ott  icval. 


DESCRIPTORS:    •[Vvumentarion,    S.p.nnt;.   r-i>>r--., 
Dissemination,    libraries,    'r,  .iroj>_>,    Iri;:^liti  t. 
Peruxlicals. 

The  purpose  of  this  publication  is  to  pr.'vulo   1  r:ide  '•n 
the  scientific  and  technical  literature    it  Alli.i:Tia. 
Bulgaria,  Czechoslovakia,   Mungarv.    Poland     R;;p.i:Mi, 
and  Yugoslavia.    It  is  intended  for  use  bv    ^cp. r.o-.'>, 
librarians,  and  students.    It  contain^  i:Uor;Tiat  lor.  -n  ttie 
announcement,   availabiluv,    pr  vuremet.t  Ar[^\  tr  inslatior 
of  East  European  publication^  ;n  'be  ph.'. -u   o     ::  'logical 
and  certain  of  the  scK-'ial  science-,     Nk-Cuip--  (■,<.<.  tx 
experimental  medicine)  a:id  agric.dt  :ie   no  o^^iu^e  '. 
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Penn.-vuania  State  I'.  Coll.   ot  i  "b-.  i:;i-' i  .    cpI  Plu-i-, 

University  Park. 

c'T.rPbSM   ■>    \U,H:   ;  N't   VI     b(HN'    i  b  'K    UOKKPSIXND 
IM;    V't.W'U   K^    'U       •\'l    I'.KMlii    INS'I  I  1'  TP-,    bv 
H     p    ;,;:  ,k.    1  .;  ".■     V  ck;.     K--;t      ::■'     ^    ':•  Uoptiact 
.si     vf'^^MU'       1  Ma>  5h,   np.    [AlCJ^R    IN-S^    105  M; 
A.  '    ->    --"   . 

DESCRIFIOK.S:    •;)ocumentation.    K^.-^ear^      pi    >v;rain 
administration,  Abstracts.  Preparation.  Dfi  pnv.  ^- 
ing  systems,  S<ilid  state  physics. 


PR    lb2  72\     (riS     $1.  10 

Pennsvlvania  St.ite  U     Coll     of  Cheini--trv  and  Physics, 

1  tiller  sit\   p. irk 
SUMMARY    RUPORI    ON    IIIL   CdUTlH   INSTITITE,    b\ 
K.u   Pepm^kv      K<  jx.    n"      >b  on  Contr.ict  AF  49<bW)41b 
:i  Oct  SQ,    ^j^      APOSR    I  N    SQ-12U  ,  AD-22H  902. 

.U.sCRllTOKS     •  1  >  >^  unit  nta:  ion.    Solid  state  plivsics, 
•p.'  'iiiiaiion  letiiev.il.    Data  pri«.-cs.--inf;  ■-y<tems 


The  Groth  Institute,  established  in  March,   1958,  has  as 
its  purp)oses  the  development  and  continuing  practical 
operation  of  a  system  of  information  retrieval  and  pub- 
lication in  the  field  of  solid  state  chemistry  and  physics, 
and  the  preparation  of  an  encyclopaedia  of  chemical  and 
physical  crystallography,   based  on  the  design  of  Paul 
von  Groth' s  Chemische  Krystallographie,  but  including 
all  available  and  calculable  information  on  solid  state 
materials. 
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Il«i.lf<«a4»..lti 

•  4a44K'aTr    *N^I»Ilai 

.     '  . -aat  ..(  sM  v(     "  :  a^  :  '  ^  .t  •*"  .     -s    "44 
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.«'«,  I'»a4a.,.|i 

•.4»"4  r44a'4.ffi 


•.   4 \-.     a. 

.3-ta«    ^44 


4«rit  l»«a4..ii  t 

ax  f  '  I  C  4^     »'  IfNCI 


'   S'  s-  s      .      ^' . r 


i-.l**    -»a 


••:a.  l-«a4a..it  1 

af'.ov  ^a'r.L   aaaaaaf 


'   Sf  S  '  *      4       .'  .  F  .  *r 


4?.f««      9'. 


'.^       •..44.». 


tioct'liaav 

'Jtt     CtLLi 

alOC-4r-:'4^    r.*..    CttL    5'STt44    rON?I5TtN'«    or 
*..«*l     444^.    rrf4^    aaC'Caia    Pa9noce"    O.lv    4» 
I. a    *c    7.-    -4/f'    so    4atr.       *HC    aT9L'»r4TC» 
••f C4.«N  1  44.    44^    ST./rir-    4s^    ElEC^»tc*l    aa^aaarips 
■eaf    €v4Lu4-eD   BY    4N4L»zi'.'".   aoL.aizaTtoN   -it»^f_%, 

'-4i      Ca'4L'"C      ACTIO--      IT      T»f      Ot4'!N'J4<-»Li'»      t  k% 

•  ».wr  %^  i'44'r''. 

>0-t**    tat  31 V,     16 


'"t    BL«a'    'lt..O    oa    4HTIL. 

N4TMf  444TIC4L      NO^L. 

^'fa    Pa 9f, a 4 44. 

».   JJ 


■  L'lt 

"4T>.t«4'ie4L      4N4LVtII 

'""a     'f:      vfcOflT*.  01  5aL4Ct»4f  N*  ,     4N0     4-CClE'*- 

4  •  : -s    4.    r    *4(.TI^^J    -r  T 1 44f    roa    4    vaajfT*    9r 
-a.,fC'^    f»a^^fL     TO    aL*5»     lavtS     a  f  ▼-     12     m4H»<u" 

"  ^t"a"e  ^^.jar.    a4N&]\G  aaop    1     TO    ?n    4T4«, 

4S-t**    1*a  31 V.    ?2 


•ClKaON    ALLOTl 


••1. 

a«T 

[«» 

a«TlLL 

•-e 

^aa  4 : 

'4^      S 

'JCT 

or 

,ca.    a 

*..       M 

Tt^f 

Ba4 

"r» 

f  3^4-! 

^N.. 

ri.,1 

T4,. 

C94* 

>D>t** 

»•■» 

0 

'"tt7!NS    tMO    "(CLTINa    aoi>«T     STunitS    On     i«on 

»llo»s, 

ao-t**   III  Olv.    17 


•(4*«o«  coMveuMOi 
■oateitofi 

f LtCTao»>'iLlc   POTtNTiAL   eaaaiea   tNtnaifs  or 
»C*ra»L   -Yoaoca«BO«si    ".OLECLiuaa   coN5T4NTa  rOK 
CiiCT-aoNic    5T4Te»  or   caaBON  MotaOiioer    Hvarari».c 
C0a*5T*NTa   r'^a   scvCaAL    atows    in   t..^   fuciTan   5T*tc. 
ao-t**   «•]  DIV.    20 


•CtTMOeC    Bar    Tuait 

tLlCTRON     tCAHI 

4  ►cihh  aravciNCC   caTMODE-«»T   ■'Mt   utilizes 
Txc   roc  .a   arrLti   "OOul»tion  PaiNfiPLt   m>*\'-» 

••OVIOta    a    C4P4C1TT    rOB    ^01    LtVfL    noojl«tton. 
aI>>t*B    B*t  DIv.        I 


lOOO 
•  liXOU 


:•. : -taaa^if a 
■404a   ;^4»a..[0N   atr.icToai 

4S4,    '..»'    BiBi.  :  ./'.aap-.'    ^4,   a4-4a 
-(<    r :  •    a., 
.--»»«    »ai  3l».      * 


•a.  !"«a4a»m 

■4r  •  4  •  ■   -S      4.A.,  I  TOBI 


ao'    -■€4^T„,    TQi^r,    4D„'^T    4.4^^(5    ,(ae    sia^^fvEP 
aaa--.-    a^.!-    44,c    W»."    SL.>r.'st    t€va^«    4*- 
'Tl^    a^    'r    r^.oa    aa-t    *5    aji^arf^    To   OfSTa^ 


'•arn. 
aO.f**    *al 


•looo  >Bi««j«r 

4tlN«     <>»T|IOLO«V| 


'..»-.  K       44  .'■       N       -» 

■  4.*  M     hf  •  af  F  s    -  ^F     ,  ..  ■ 


F - • -a*    .- 


4r-fB«    sai 


'a.  :  ^Ba4P4.  iii 

.Fra4r*^a.    aaTfaiiti 

.^     .ss     ".'F        ap     l^ia.a".     >,     ' 
'     -         F^.      -.*a;      I*,     .^-      N-'.-es.      . 
•i4       afr.j-.^a.    ,.44ra-4^.    ..f^..f- 
-.  •'  a  ;  4     .  . 
•  --»»«    Hi  Olv.    l« 


'I. [ 9«a4aHt|i 
trllNTta--     afB£4BC44 


4f a  -.P4Cf 


T^:    pac»ina    '[S*    -    a    2J-TEaa    rOLtOa.lP    ituct 
:  25    a  -B  jf  CTs. 


(■0<a«u|T!9N 


*  ^444,     ...:-K     PaoB4.f44S     IS     800    tB/4.a    BOlLaa, 
aO>l**    all  JI«.    2T 


•  0!,.tBl 

NINf  ftflBfBI 


'  04.B     .'!^N    Pa^B4.ra4     IN     6^0    4,B/Ha    BOILta. 
a0.t**    all  DIv.    2T 


.     ao    4«fs*     •-     •;" 
r  s'  :a  ■'      a;  s(  4a:  - 


^a     -"t     4  1  a    r  - 

Olv.     10 


p*oa«i>M 

1»»2-  ^BaNSIITSBI 


••    ",  !^*«4P..tU 


N    t    IMEirtlOCE 

-,a«p..'    -4,    44-1  iracjjtsc- 


oa93.r-:-N   Ttc-iNiojts   TO    iNcarajf   BttUBtLlTY 

PP      '-.f      ?S914      44.C      2N099      Ta4S5IST9a.         B  ON^  I  Nt^ 

TtC-NIi*«    F-Oa     al«t     SYSTEMS,     BINaaY     4ll9ys, 

*'4a^t     B4.^.     C.aUwa'Y,     44,^     'iLTB4S9NIr     894.'4TN«    aBt 

I  NC  t  jOE  -1 , 

<0>f»*    a*B  DIV.     2« 


•CaTHOOf S 

tLlCTBON    Tuatt 


tYNOPSIS    or     SOVIET     LlTE««TJ«t. 
tO«t**    nBi  DIv.     2  5 


•eaT4.oefi 

riLaxCNTi 

cesi  /4<    vaPOB-riLLto    T«t«44ioMc    CONvtaTPBj 
-4»!Na    tai-iw  t4>iTY[as. 
ao-i**  mo  DIV.     T 


a<»TwoOtl 

vBoecattM* 

►•ETHOr^S  rcHI  PBOOuCINa  vaPOB  PLlTfo  F.OLY80ENU4* 
CiTnOOEa  roa  THCBnioNIC  CONVEBTpas,  PYB9LYSIS  oa 
•ED11CTI94,    or     4<CH.rB0r>HJ"    "EiaCaBBONYL     BtNTaCXLO- 

•  lof   4Nn  MciarLDOBirE   --  cbystal   aaowTM  4410 

ST«i.<Tua»L    STUDIES    BY    ElECTBON    »lcBO»a»P-iY    4N0 

»-«»Y   oirr«4CTiON. 

ao-t**  (*(  DIv.     a 


•CaTMOeC*     I^LICTBOK    TU«IJI 
MLIB     ITtTt    MITIICS 

1     TheIBy     or     -OT    C4BBir«S     IN     SOLlDSl     E«»tBl- 
".fNTai.     aoai     on    Ne20a     SYSTEnSi     B4BBI(B    hpi^smT 

IN    InSlil«ting   riLF-s    TOO    TMira    r9a    tjn4«l'nb, 
.         INO    OTHPa    Trspics. 

aO-t*«    181  DIV.       8 


•eaT>400€»     (fLiCTHOd    TU«lil 
THCBalONIe     ENItSIOai 

4     i«€TmOO    or     DIS^LaYlNS     The     BFTaBOlNS    P^TtNTI4L 
ClJBvE     or    4     TMtB»IONlC     CaTMOOC     ON     4N    OSC  I  i.LH«CO»r 
PE«"IT1     T.4t     B4PID    Ev»LJ4TI0N    OT     T..e    C«T.<99r     BOB" 
ruNCTION     IITmoUT     a    POINT-by-^OI NT    PLOT. 
tO>t«*    |T|  OIV.       8 


4D.|*«     1B1 


:a^IO«BaPMiit 

JNITfO     tTarfl     SOvfBNMtNT 

'-:i     ara,    ;5.,a4P...  ajpatSFS'^     1 

'■     4.     ^r     .-.f     MOt      :  NG  4  -^     '-f     4  14     r 

^     tMfa-'4s     4.4''   -S4,  -,  .,F.s44(s' 

40«1B*     9.?  ; : . .     T2 


!sTf  art  a(4,cr 


SF^r;»r-     « 
a -F     4  - .-f  4 


.arsv    at      •     a;    F,     ...w     \'0- 
..      4..,  -F         .4      -\     -     4NNOT*t5 


••!»..10«B4P~IEI 
•t.-PINB 


a ■ a^  '  -3a  4P«4 

■ : ' *s :    «    4s-    • : 

'0-1**     IB* 


••Ol/NOaBY    i.a»t* 

t4«»K»L     BUCTIOWB 

4PPB^<1N4TE      4N*4.*SIS      or      4l4t^^Y4.^f  OUS      1 4  S- 
►4444?     44.9     sl,'Ba4CE     *T044    BEC  D44B  IN4TI  ON    roB 
ST4f,s4Y.9S     a9j4.04BY      ..4YfB, 
'0-t**     T»*  DIV,     25 


•80o.«aBY   L.Yta 

•<H»"T    rt4«CIN4 

The     ->ET(a»j4,4YI0«.     or     CBlTlcai.     BOUIMNES. 
►'tir.4.T    roa    PoilNOaBY    layeb    TpaKsi  ti  94,. 
aOp(**     f 98  DIV.     25 


S     ^-..9-^     ^r     Bf^-I4.i 


a  '  8^  ■  ---.a  .p- .     :s     .MF     a-.^*C4^ 
•C^-iB:..'.     "*     S.'«F^     4sr     s.'4F, 
•0-f**     IBS 


>Iai.IS«B4*«||| 

•  INP    Tj„,^^    aooCLa 

*    S  ;  a^  ;  -^.aaPM.    :n    --4f    4,4-4.{->^    s  .  ^p 

a;!..-      •    .S44f  ^      440O*^  S. 

.0*1**    afv;  Dl*.       1 


LaHiNATte  ataaa 

TEC-N91.DI-.  IC4..     S-a»f, 
"»TEa;4^1. 
ao«t**  ivo 


VISION    BLOCa 


■•IBi.  I'^BBA*..!!  t 
•HI 


s     »NN-'»'(.     a:B.    IDiaiP..*     ^s     ...E     f4 
;  «9a-     St  P't-BC  a     ;  3*2     , 

J  !  .  .     2  5 


•  :af    a., 

'0-t**     IB* 


•ajf F \\ '  ** 


a4'9»lt     E4<«a«»     .Ivt-I 

-«Ll  J" 


•  tn."-    ;N.f\-ii»"*N  jiBtc-ED   •:••• 


•.i.Ii">    »L..-!T<. 
9I».     l' 


aa     B. : -sa.a- n 


4-.i»a    '-a 


^.a     -..■>j;'4'       '    'J    .....ST. 
Olv.        » 


m-2 


••••.  I9«a4P4.|C< 

■'B^I'.a.a-.      "s     -f:-4s;:4^     aa-ara* 
^'■4    ^'     ..,         ^f  s       r     a"'^?.         ..-^-■^.s-,        4- 
''.'"-^'.     «s-     ,ENFFa«. 
'O-t**     B9a  ;i ,.     1. 


t  «     >n9 


•uOva 
BOoatN* 

PaEsEs'S    a    SYSTtP    rOB    acCLFBaYf    4(C45uaa^«iT 
Or    ^CE4\    cjBbents    rao"    4.00BfD    Bijovs. 
•0«t**    IIB  DIV,       2 


•<>La*i>«TtBa 

■  iCBoiavc  f*uin<(>rT 

F^Di     ca..-B  I4.eTEBS     rOB     The     a. 4*44     4^0     2-Ni-     BAVC- 
LEN6TM     aaNO.r.        BEl»t10«i$>.IP    or     .vEBISE     P9»tB     TO 

T-4C*440€,  Pf  Ta,o     [4.r.        o.£     C»..18B4Tn^.        B.r 
Ep»!'-IEN^-.         T44ta4.0PlLE     Oi  TPUT     YOLTaftE     VP*SuS 
r^Oa    B4TP.       2-F.F4    4Nr    a-4.44    B4VEGl,;I9E    L0*9a. 
>0>1**    IfO  OIV.       S 


*Ca«Ct* 

■coiCAL  atataBCH 

-r  Tf  a^jf  4<  ITY    or    caNCEB    -n.!.    population 

•I'.-      aEl4a-      TO      THf      4.4Tua4^      0BU«      apStST44.rr 
9F      f4NCPB      :ES,L. 

AD-.I**    BBO  DI>.     t« 


•CATmocIC    •BOTtCTIOai 

NAVAL     VltatLa     ICO<«ATtNT> 

EVALUATION    or     A     lEaO-SILVIB     ALLOY     BQO     4S 
ANOnE     IN     4S     ia-«"0NT4.     TEST    OP    CAY4.9DIC     pbo'ection 
or     NAVAL     VESSELS. 
AO«t*«    *••  DIV,     31 


•CrLLULOM 

OtMAOtTION 

p»40T9nr:,aA0ATioN  or  celi-ulose  cONTAi4...^a 
SOCIuF"    sl-aTTEi    ErrrcT    or    myobovyl    papI-ai  s    ano 

NITBIC      9,!9f     AS     OCSBADATION     AC CP L P B A T9« a , 

AD*ff*a   aav  OIV.    la 


•CCBaxIC    CabaCITOOI 

BAILUMC     IMCCMANtCtI 

'aI^jBE    "ECmaNIJpJ    In    cebabic    DIELECTBICS. 
'hC    nBCONATfS    lurrEB    rAB    ^e$$    9fa*A0ATI9N    than 

T>lt      TIT4«ATr». 

AS.t*«    >8«  DIV.     I* 


•CtBAKIe     BATtBttL* 

AN      INVESTIGATION      OP      ThE      ThEOBETICAL      4N- 

pbactical    aaptCT?    o»    the     ThEBBAl    PIPAsSt9N 

or    CEBahic     NATtBIAL*. 

tD-t*a    188  DIV,     I  a 


*et«*Mie  MATtBiAta 
irtirMCiii 

PAIl   ;BE     4.[CHANISNS     IN    CEPABjC     nlELEC^BICS. 
T4«     21BC9NA-ES     Sl'PPEB     Pa"     lESS     9E3BADATI9N     THAN 
T-<C      TITANATPS, 

*0-t*8    188  DIV,     l« 


•CttlUK 

*0iO«»T|(»«l 

CrSI    >44     vAPOB-rlLLEC    THfBPIONIi-     CONVtBTPBS 

H4vi4#G    rainiuFF   effittebs. 

AO-t**    OtO  DIV.        7 


^•»-f 


**  1  . 


CM      '"'>' 

„    .,.^..»    -»    ■    .-    »••»•»■■-    ■.    ••>■       — •      ^    '- 
Kttl^   Citaa«l««t  ,o««f.       •    ■       '-^    ..■•.•••    ■»••(.».  ., 

-ri'   --i^i^-      :>•.      ..Ti.. :•!•.»     -    ■-■••    "« - 
.-X..    :..-.-    ^    ;vx.-.:    ••'*    •      '    '    '  «,..,.c    C...I1 


4C^f*«      Y4  1 


■, « •      ~     • 


•far     1-.      -     •        •••    •     '■•  ••^_" 


43-l«*     •     I 


-i«^f  ••  *  «(      "*  '•   ■•  ■ 


.fry  I.      •  ■•    ■-'         ,'••■■■■'    • 
«»  '  ^  t  «    <  ••  ^«      #  'r     •       s         •  '  k 

•t  >    •    ,1  •    .    s-»-       ■  «»■        "• 


COR.-  DEN 


•0.|*«    I  to  .    •  ■       • 


•C>«aK41.    •OHBt 
•OLfCUkf • 

i<i'f«t. 


.^..f.    -^-!:»^    •....•'    "••- 
»••• ;  l"-4.    •!  «»•€-. 


4->.f*«      •!< 


•       «f    4    ■         f  '    4*.«#    ••<    ' 

4'>*t^4      ^«4 


4^,^.-^lN     ^-40-     » 
'   -. 4  .       -  4    ■   . 


<   »t:-4,i».<    •    •      -'    "•'        ' 

■  4«'.'    •       -4   •  -  ■   -f   t 

4-.I..  .»  »"»•       »« 


■    •€       J0WI4L      ,4^ 
0I>4      ^ 


..-.     X3'ltC4l.     "4     •'4«        "••- 


^ -)...4o~vj<:  4  •  •  ■>«    »4'l^-:*«'      •^••'« 


•Ci«WT««a4*«U''IC      4«C««> 
•>4kiMUCaLM'' 

,.,._««:«    «•    »'»»•>.    4  «f    <'     "«     ■"■  "*^ 

4,':»4C'..'4,    .«:••.-    >»    *•'.'•■'"      • 
.^.•^•^i.    i'  i»<x:'<    4.*:    4«■4»>.■^-    ••    t       .    •' 
"Wit''    •-»    "oof    T    4-'    ■•.    ^   •■•-    ■•■     •»     * 
-•).»-Mj4.n»    •'   -!«.»«-. 

40.t«*     4»-»  3  1-.      1« 


..^,.^4,-t  ic't  ••  -  '•-*;."'•;.., 

n.,    ^,,:    4_.   ...i-<r-.'«-    •■«    '-'^   '"  ~* 

4<,   -43   4    .-.   »«Tf>.    ;;•■'!•■•      '-'•    -^''      ,^ 
•  41   Mtw.-    i«   -i*"   :>«:'«."4-    -.. 

40>l«*    Ml  5     •  ■         • 

.CXXI<«tT«*4tf      ll»4Hl'0«i 

•mc   ♦■n.f«4'ieti 

■0    4C'.-)H   4«0   i«;-»s:»-    ^'    •■<      •»'*   '•    "    .   , 

-,.«-•.     M -■-€••■-       -x  ■•.€^•«•4«    -»-- 

:t";»;,^,:*.;r..u  -x...--  ■ ■-=  ""■ 


•tKlL     0«'t««i     i'tt"* 

40.t«*     •»•  ^  "  •       ' 


.^        ..«        .»».*■        »••'•<      ••>/"44  \f  \ 

!Nvf  i»  :  i4' r  ?••    3*      "<    ''^      - 

^      •4I'.     ••)«'l'. 


•<J«  •  r  4  •  ■     -  > 
4>.t**     >«4 


oi>.   la 


■C'MVVPI      :    »M>OLWCt 


45.t«*     "1 


•9»l»»t4t 


0I«.     1' 


■  V      '  ««       ••  •  V-    .  ^ 
•<  ^«i'4(X      I  -t'l -1 

r  •■  r^4  » 


,4  ■         s     0»     41«     C^'«     ■  ■  ■    —     "  • 
311.     IJ 


4->.|*4      «'l 


^       •■       ■      '       '" 


«<->4.-«X         |-«-t-« 

.       .     ..      ■  —     -      >  ■•       -     ■.     .,  't.5..     . 

'.'/.  I '.,'!-•.  J-  T«     N4'4..4    .,-.-T.»vr"».  ^■»•    -    ■-•    •■' 

01«.        4  ■'        -    '  ■'-    '■• 

4'>.t«4      !•• 

K»^ri    -■.-•o«4C» 

'•"■••  •   ■"•*v«'  ^^..-^    i.i-t-« 

49.1*4      »'l  -•      • 


4t44^vSIl     O*     CO*»f4-»l.iTIHl.i44     4lI^»1. 
>0>t*«    •*!  0I«.      f 


KOIIXtlTKM    TfCMMISUtl 


4    ?»«»e"^  ocii**   J'Lio' 

>0.t**    t\t  01, 


?•   Di5:'*(.   ct>44'».»TDm 


UN014    C-WTHIXLIO    COX0ITIO4.J     IN    4TTe"»TI 
IIKX4V     TMf     TitLD    f^r     »H»     C«TJT»L    UXITl. 
4l>>t*«    ••>  01  V,        • 


•0*Tt    MIOei«llN«    tTtTtMt 

•uinee  Diiiiti  T«4c«iiM  trtTtnt 


4     ROOar    BI6LI0SIXMT     ON    04T4    M4N(H.IH1 
INIT«m«fNT«»ION    rO«     HF/I"    0»TIC4L     (•40»H 

CHAXcrcaisTicsi    4Nr   tstocitTto  roji'MtxT. 

40>t*«    »?  91V,        « 


4O««0il94< 
('•PIUI 

4'«C  «4-C 'HIB^SION     C4»C«lN*i     04     -!  i--^'4t  ^fi' 
:  '4     r  >•     t.^^Hf  *     »^'  *■     :  4  if     4»».  "•  4'  '  ^SS  I        4. 

* .  ^4- :  s   -    _   4    *4.«4::    ■    'i*4N'  p»i    -^t-Nicwr. 
-4«4(itNa   i'»f^.    ?^«-N'C4r.    "*«4r,'Ni    »'e»    , 

4D-ff*«    4a«  ^  !  • ,     ;  '' 


4(»440i:5« 
«or4laT4 

4(>'H4.      '0«4:»!^N      aNC       !'<l      NI  '  •  ',4'  ;  ^N  .      •fi^i^'4 
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•e-t«*  o* 


'.f  ".C  4  4  '  '  "N  )* 
-,  4...  ;  v"  »4  \4  H  ;  .4 
40-1**      I*'' 


-( 4[s'    .    i : i_  *    44    ■ » • 


'..CO*. 


-•    sc-n.''»€> 


•Our  •» 

t9UN0     ••«'<»"H»"* 

4iw..--   -«    io.».-    •.D»4i4';CH    IN   4.'^'«;-4-- 
,„,,,-      V-,   .,-   ..^.   --wr^   •!.    »•.'.>«. 

49.t*«     ♦•»  ^     ' •     " 


40-t**     111  ■•-■.■■     }^ 


OfUtlOai 


,         .,  4fSt4«'-      ON      »C>-'      ••J»414'10N      IH      i3uN--»»- 

....   -  ..«-,:<  .4.4  ••  .  ; '/,.,;:;;\;*  ,     ,„.  s-  ,  .-t  .-  ...t.  ■' «=  4,.  ,-...-,. 

■  •ft   ••.j-f»£'    ■"»•-. e-i  •<"%. 

4i>.t**   "wii  ■'■.,        t  4rM4«'-    :.•.    soi^r    •«o»4i4'ios    in   io^jn-- 

..»-.«€-•        CM    .:  -    ^.of    -o»f"    .T.    »•...-»■ 

„  40-t»«      •••  -''•      " 

•0I90CI     '  »««!C94«ue»0« 

■  IC»0»»»«     5«I.t4»0«l 


^u~w»    c-o.-   ^~i-«4-;.-.      ^   '•    s'^   -«4»- 

»C*f  *4»!-tN. 


I  -•  4  -.e     •     ■.•.».     J  ■  ^0€         »^  ■         4  •  ■  •  ■ 

•0!50€«        l««ie54«K«»0« 
"OOu«.4'->«« 


*-«4i€-        •0*««A»<IC» 

jfT     C<>*I<4t      'Utl-i 


rD,»v,'4Ti^N   ^   .;■<•■-    -N4'4»'4   •«^-   »f.-iLr- 

»KU      \-^r.      .    •€         4-4.         S:-,     -■•'^•itt-t. 
4t>-f*«      »'<*  -  '  "      '' 


;iil  ;*    »t«"C»' 


44»»«r.'-4i4*»4-  >  ^  ^^  .  »^ 

4a-l*«    :  u  "'••    " 


'jm^^^t^ia*>     0#      4T*<»1'      C'>»«1T44,T1     ••n.      STsALf- 
»j^«f      l..-tC4      .    «C      04*4.      .ill-.*     M.n«42T».f, 
4ftet*«    SA*  31  V.     t1 


<<r^AalCI 


4^.t*«      *«0 


;n»«i»u»t9« 


5«   p.4i'ii:    i.i't«», 
31 ..    »i 


•  (;»•€  14  *■  3N      4NC      "lA.  T  1 -L   I '■  4'  I  ^f      ••(V^o'** 

.  ..•<  .  :  ^N  4  . 

4t>>t*«     tit  31  •.     1! 


'0«fl*>i    •Ol.lC 

4eiC44c-   ON   c:^N»^Ni»*   rH'H4'i   43«e:fcs   .■4ori 

4-l*r4*      4,      .^MMftfAMai      «4tC      rfl46.M>4      H.M, 
40-l*«     ^«  31V.     IJ 


4C!M0>ICI 

•OOfLt     1  l|aU.4TI0>rtl 


:"1 •!    • 
r - j-c* 1-4. 

40.I**     •!} 


Hf        IF  S     3*     N4.H«i«A»l:4     TN 
Dl ■,     IJ 


'<«0«» 

■.C'll     3s     .Mf     T.<3«.     J*     t-3».0"!C     •L4N'.! 
4f4rH'      "»N     C'OnO"':!      1>»      INfD^W.'I^S      4S" 

~4i4«.  I ; » '  :  ^- . 

40.t**     !»•  0  1..     H 


4»a"fl4»'3N      4«4C      -V4.T  :  ^M  -4'  I  vf      ••  OOuC' 
'   44r  .  I  3N4. 
40.1**     tit  0  1 ..      It 


4C.4iTIC      ».Wl.^i 

I'4»IL1»» 

.Pll      3»      l'4alwl"      Of      '-!•■     tt4l'l-      V.4^.1 
■Oft      .Hf      frrrc'      O'      ]'^ULS\Vt      .'4'>11      •^-^.'.10N 

'4     •4»'14.      "I»4|«(S'14.      f0^4Tl.^i.l      3»      *M»      sns- 
:»«r4»      l..f..       .*.f3«»      'C      Nf^Nl.  T  •.<4  4      3«''IS44.      '14- 

'!«rN'l4L      (eo4'lrN»'       lO.  •  l  NG     B'  W      3r      4'.4.3t 

■3«'.'f«l. 

•  [y.l*«   >(M  3  1..    ;^ 


<.4|T|C      (MfLLl 
ITVCtMi 

4«      4N4.'»1»     3«      '-t      l.45'i;      •f»»3"<»€      ■>»      4 

-"c.  ~t   - ..  :»-r\«  1 -4w    ^»*fL.   f«4*t:>r4"    i-   4n  p.4$ti: 

-t-l-'"      4'4r      *«JCC*1'      "      4K      ..4C!r^fs.      •!,***€      I'.fll 

4  4.4  . 

'9'l**     its  31..      I) 


'HtO.fTKn.     T»t«»»fNT    C*    0^»»TI0«    0» 
•0«cui   n!rrL>ti04<   tLrC'toocJ   ro»   'dCl    CillJ. 

AO«t**     tf*  DIV.        7 


*>oitTi«4i  crvtcTi 

'Mf    frrcn    3*    »4DT0r»C0Dt«C»    (N€«aY 

«•♦  4>«r   i>t  ci»v.ooi>.t  B«ir(iffi«f    lauins. 
>0-t**    Ml  Ql«.    II 


•fLCCTHIC     SttCMAKMi 

tNTtariMMcr 

*f  .'    )«§4TI0#<     0'      4      PU4SM4     i.      4      •.OBC.  •<tO«C 

CH«»»C»f«I  J'ICS     IK     4     Plir~4«M     TUSt     tlT"     >•« 
4>141.      '<4«N(<IC      'Iti.'. 

•0-t*«    tie  DIv.    19 


H<Tia»(*«afTtM 

4     ••O'T'IfO    »*■•▼--€. OT     INTei»Fr(40<4eTt«     4S    A 

01  »c»i.<?N4TTo4i   »icTf»   4Nn   4   WOOIM.4T0.  rot 

.ON«I  TJ0TS41     MODCl. 

40-t**     ««t  01  V.         « 


KLfCT«IC    I*l«lTl»» 

»»oi«'i04i  ir»ieTi 

'Hf    rr'fTS    0*    •«CIO»«taut><cr    tNC'Sr    IN    TXf 
«••»  «No   «••  ti-LOCiNt  ••ir«f»i«»   sauins. 

•0.»**    MS  31  V,     71 


tLtCnte     •OTtNTI«». 


•CL(eT»te4L    NtTVOMt 

MlTHfMtTICtL     *NM.rlll 


4S»u1<l     »»UC»    O*     IW^CKatD    ••OriutS     TN 
C*     THt     »«fe     «0«'4Ct     tlT-     4     »U-t«I"»0$fO 

n »'•!§  j'ion. 

ID-t**    t*!  01k,     1} 


►#0»  I-I  TY 

.ttrt 


*(>>l**    II*  01 V.       * 


•CLCcrnietL  MC^vomi 
•  mTMtiii 

fOurw»LC*'T    NCT»0"KS     »N0    THCI.     4—LIC4TT0N. 
«D«t««    *••  01 V.       ( 

THf     arNTUlsls    of     N£T«0II«5     IITm    NtNlHCW 
»CN»ITUtT»     TO    tL[»fNT     T0|.C««N£H. 

•o»t**  tve  01 V,     t 


•CLCCTOeOCI 

CIHll.    tVIATISM 

f l.tCT»oc><€"lC»L    BCMtvIO*    or    >    »»LL»0!U" 

"»o»o«cs  oirruiiON  rLCCT«ooc   iurricitxTL.  hi»« 

ClM^fNT    OeXilTUJ    tCHIt^tD     IN    TXfJf    tLtrT.OOCl 
•*»r    TMflt    ust     IN    rutL    CtLLS    rosiSLC. 
tO«t*«    «««  DIV.       T 


ILICmOLTTf  I 

»OtT«0»»».        T»*ilSITIONI    'nam    •0(.»ILtCT*Ot»TI 
TO    •OL»«3»»    l/SIWS    1     IfKIfS    0»    •i»(.  Y-«.VI  svl 
»Y«lBINf    0€»IV»TIVIS.       »U»"«I»Y    or    tO**  ■ 
10«t«*    «■«  01 V.       • 


•tLfeTKOtTTtt 

TKAHI^OOT    MOWITICf 

T«»N<»o«Y  mtoccstcs   IN  rusto  s»lyj.   •««t    i, 

MY[>«OOYN»Nir    COU4TIPN5    O'     «40TI0H    Or    LTOntn 
Ii.tCTa\.1Tlt,     EI»t«I>4€NT»L     •tlUl.YJ,     INO    »o»SI«Lr 

"OtfcuL*"  »fCH»><i»i««  0*   T«««(»»o»T  t»t  oivmseo. 

•O-t**    M*  0 1  V .       • 


ILtCTtlC     'O*!*    MOOUCTISN 
••UCLI**    *0«ril    »1.«HTI 

NUCtt4«     'Mt«"10MC     Sr»Ct     'OPt"    'LJNT     rrtSI- 

«ii.iTv.     o»jfcTive$    i>»Ct'«e   ot'oNSTKi'ios  o»   > 

■41NI«UN      or      4      THf.MlPNIC      CONVfUT^.J      IN     4      «•  t  I  £  1 
•  ••»Y     Jll.4*     4     Liauir-<<€T4L     LOOT     «1     4     C4TMOOt 

■*tf  Joi«cti    looc  H»$  tmc»"io«<ic  o»t»4Tni(  iitm 

wISlIO      NCTtl.      Mt4TlN«. 

40*t*«    MI  01  «.       T 


•eLecT»o«»«>ifTie  »iiLOi 

M4t4*01 

hCKo     SU^roilTlNft    STJOIESI     H4Z4II0S    rue-    ieT0N4- 
YIO*.    By    mw    fNCAftY    Or     4*«    N*«4     T    i40o    0     IftNIYION 
tLO-CNT. 

40-***   BBS  01  V.    II 


•<LICTIieM4S4ICTIC    rilLOt 
■<4TM(II4TIC4L     4NM.TSIt 

TMC     eiTE»IOII    »«OPlE"    fO«     THC     VtCTO*     tJVt 
EOU4TION     IN    4N     INMO4ioa£NE0j5    4NI40THOriC     •afDlLW, 
4D>tM    IM  OIV.    I> 


4«.41TB«4f«» 

•  •■CD  r^acci   •tM4>e>< 

«»N.-ril4      ^4      |.44'0^4e»S      llwC4»S4NC      •11".*?"! 
^4.-  ;.       "l^E'lN      l'.4Nfl      4N'      1U!;'N     n  •  ^  .'ir  [ ->C  4  . 

;        ^l.-s.^-ltat'"..     llw.vl     ■.     .^i'TN    N     -4.4^.4.4. 
;  *K*4      44"I4.10N.      rf43ll*<r.      ..€'4^.       ~>r      NC'..      44. T4 

M-      4S      T  S  1  '  t  4';.«S. 

43. t**    *•!  31  • .     ;  « 


i<."«Y04««t 

■D«»1YH|,.I»T 

':NrT.4'iON    3r    34'4    3N    tme    : ''-•4.  r i  1  .  '  •'    3 

■  »4''Ll      r.44Yi;^      4s-      ..€'4.1      il'-      4"«4.      »4^- 

•c..*-'n    Nr^M4Ni:4.    ••3rr4'iei    '»    -4.E4'i.4 

tr  'r  m     ;..E4.;^s, 

•  3.IM     too  3  1.. 


•<.4jT0«t«i 

•4»0»4CTJ«IN«     KfTViOei 

-f'-""!  4'4      '-f      ••r»444':^N      4N"      .4fl044""tr. 

•'4     _  4  '  •  .IS  'r     4;4.^».f     .F4r-.^..»4     r-..     r     i4'3'4E"S 

•~     "f  44-  'N     B,  •-      "•eiilS',1. 

>3.|**     I  44  3!..      !« 


•«.llTO«f  «, 
l>.«'4C|| 

-p,E.3r.«fN.      34      .•r.T.rs.i;      l»B3n,ClNr,     ^Ta.rHIC' 
■"S     4;444-f*      :iN     ^4..^f4      -f      BJS4     s,      Nr'-ar-jr. 

-4'     44..       444.       4Nr      B      Y.._      • .   l|  N  f  4  ^  . 
•0.|»t      til  31  «  .       !• 


t<X4*    CfLLi 

3E«E,l»"rNY    or    "l»~.TE»»f«4To«E    «40I«TI0»- 
"f»l»T4NT     1P^»«^C     4«««Y|     B41.1.IUN    4«»rNT0t     4X0 

1I..1C0N  rE.L4  uieci    Silicon  *404.'-iioe  co.t.xgj 
•t«r    TESTE-   '0«   4NTi-«ErLECTi04.  ErrECTi    4.4»Lr 

.l»t    or    CEnJ    4T    loi-    C    145    TEJTEn, 
4D.t**    MT  01  V.       7 


•fLtermc  ■9«cb  mocuction 

»»4ftC«4»T 


•CLtcT*e«4*<itTic  riiLOi 

»l«TUI««4TJ0«l    THtOBT 


SYNO»»IS    or     SOVIET    LlTE«4TU(»f. 
4B-t**    Ml  01  V,     IS 


•CLCCT»e«4*attTte    LINMS 


•iKc.aair  lcns. 

40«t*«     M« 


M»Cr     C«4'T    E4.tCT«IC     GCNE44TINS     4NP    ••->»ULlI''NKLtCT»0«4*HfTIC    »ULSII 


S'»TE«      INTE144T10N. 
40.1**    TM 


•fLtCTBIC     •0»H    MOOUC'ISN 
|Ta«4M    B4TTtBltI 

••e»CJ«Y    CELC     B4TTEHY     INVESTiaATION.        OCSISN 
r»lTE4!4     rO»     1.04K1     Ll'E      .IGHTfllliMT      SE  f  OXO  4  •  Y 
B4TTE«IfS    r'>«     NlLlT4»Y     »E"0»»4CE     »-»LIC»TIONl 
71NC/»0T4$5IU4i    -»0«r«tOE/»€»CU«lC     OlinC-SILVt" 
E.ICT40r.4r«!C4i.     SYS-E". 
4».t**    «0«  01k.        T 


BIM.I0««4*MIIi 

4    BI4LI0GB4-UY    or    •t»0«TS    DCAuIXS    »ITm    The 
ELtCTBONAflNf  TIC     ruL4E     4RISI*4«    r.o*.    NUtLr44 
0€T0**4Tf0Nl. 
4D-t**    TTT  01k.     10 


•CLtCTBOMMICTte    IMIUeilM 

Bt»i.ie«*4»Mt(i 

PrBLlOfia4-WY    ON    ■40IO*'"EOOCN^Y     INTEarj^ENCe 

4N0  jHieuoiN*. 

4D.tM  ^%^  oik.     • 


•ei.ccT4ic  *e*c«  ••oouCtio* 

VXT4*t    •C*UC4r(Mt 

4    Ll»~T..E  iiiMT.    ErrlcIENT    OC-TO-OC    CIBCUIT. 
4  NOWN     44     THE     r.YBAC.     CI4CWT.     4Nr     OTMEB     ■rsF44CH 
INTC      HnH-r4E0UENCk      SlITf..ING     4INE0      *T     4rn<)rlNr> 
C1«ClI'     •ElftHT. 
40.1**     !•)  Oik.        T 


•CL(cT*e««B<itTie  iMttLetiM 
errtcTivtNCis 

OEVtLO'WCNT    or    B»040-«4NO    ELtC T.OMASNt T ] c 
4B»0«BC«<    ro«    tLECT»0.€iri.OSIVE    nEVICfS. 
40.t**    t*«  OIv,    II 


•CLCCT*eM**4«Tte  lavtl 

•ElICTHIC     »«9»Ul.iI0l«  tTTfl»U4TI0«« 

l*4((C*4rT 

SrwO'SIS    or     KJHET    l1TE44TU«E, 
»»4C'     C"4rY    ELtCT»IC    «Nfa4TIN8     4M0    ••O^OLSION         40«|**    (Ml  OIk.     15 

S'tTEM      TN»E'J44T  ION. 
40.r**      TM  OIV.       II 


■*.4iT04<e«s 

•r»«0€L4«7ItITY 

.  1  i:->f  .4> 

43.t**     lit 


••3rf4'lfs    '4    r»fi«'..ts 

«4C4'.4.E      4Sr      <»0l  *  4  ».•{  SE  . 


■•.PCTtic   ;  lanfNTi 

E44TM 

'.F  3r-.i  1  r  4.    iNTErr.E '4T  I  onS    'r    rorEP    s»ecT"4 
•-4. .514    ft    ^nm    TBECuENC'    r.jc'    4Ti.>si    's    .-f 
■».SF'3.E..    4I1C     4IE,3     fl4l€3     3N     4'. If.     4f  ■rTNG4 
'».|»«     ITS  01..         1 


•tLlCTtIC     Kt^CHti 

-•OOUCTI.\S 

FST,,L.S_     T„t     aELlABlLlTY     »N0     ••OOlX'PlLlTT 

rr    4    ««ls'4T   «E    •'■T44Y    Panel    SEalEO    StiTr... 

40«f**     If*  31k,         I 


•fLtCTtIC4u     •.|»*0««i 

DCIIBK 


"••INCIPlFS    04     Dt'I'.NING     31$TPJ»UTED    NCT^O**!. 
40.1**     II*  3  1V.        I 


•ILICT*S«4«4)tTtC     •4VCi 
HtltBOS 

•«e*0    »U»»0*T1N4    4TJ0IESI     M4ZAP3S    r«0"    't'ONA- 
TIOS    By    tr    EnEPGy     or     AN    MAB4     7     MOO    0     IGNITION 
ElCCNT. 
40.»**    BBt  31 V,     II 


•CLteT*e«4«4«TtC     •4Vtt 
INTtBFt>tNC( 

AN     ANNOTATED     B I BL  I  04*4^^.     ON     E Lt C T*0N4 INC T I C 
INTE«FE«fNCE, 
40>r**    MT  01k.        9 


m-6 


•€LtCf»0«« 

*€LOei '» 


•Cl.ICT«««    MUX 


'OIL! 

to-***    tM  31  >.    to 


•It  3''.     »0 


>IM(.'iII 


•civcoeiw  lustTkaiefi 

I '•€00  1^     «aT(  414^1     fc-d     -D<»*o**««'l     T#     c^r''"^*:'! 
»00*.tfl     «»^«r.     '»v»!'t«.     »iiC     ^fwm     kWtwm,    -. 

40*»««    f«4  0 :  '  .       • 


tr»-      4      '•4>|Nf      I"««TI4L      Htvltiri'W      ITlTIa.  4 

•liir      "4»H»-4»lC4i.      ••f4'"C>l'      3N     P»«0«     *«na4«4> 
*:>•■      *«0#4«4TI0N     OvM4«ICi<      4(«      V|^      00^4  4  T  «l 

•f*^t>^w4    IN    tiii4*i4^    •<4'' t«4Tio*(4^    iT^rr"^. 

40-(**      «•*  01  •■       I  « 


t*<ioa> 

■4a4a   ti*M4L> 

4S      40      -.or      •4Nffc      CO'KC«*«l'<«      ■4044      *  4  4  f  4  |  ^M     t»«0«« 
r*U»fO     ^*      tr»4(4Cl     ••0*444«I»*«      TN      *H»      ^•'>»^«*M«M 
4WU      I>40*»l-.r«f      4«1      ••eMN'f. 
40.««*     Ml  0T>.        • 


iMoai 

•  T4T||t|e4l.      4JU4.'all 

4»      4>«4c*^I«      y      '-t      ■•0«"4L      »I»4«I4»t      4Mr 

'•1.4«i4»f    paao*    OH'»[ic'I-«l. 

•  I  01  .  .       H 


•<V4»«<i4T9a« 


LICT 


LtMIl 


■•OVlOt^      4      74*4CI^*      'O*      -  0«      ,lVf.       N0004.  *  •  ■  ^^  . 
U  OK.        • 


••00'r'!'*4i  t«<«t«irf •  t ••«    j»    •  ^f    •••ti   '411    fcNT 


•CLicraoa  tum* 

4    ""foOO    9»     01I»V4»1«4     »><     •f*4«fi<»    •1Tt«»l 

:  ^vf    0*   4   ♦.<a«to«r:    ;4'»o«^    ^n    ti    ^v:  •      ^*c  i» 

•«««»IT1      fMf      •4*10      I*4C>4'*>«      3*       '-<      -4»-.0*>#      iO* 


•*ai>*ia4i  Miuai 


4ti    4»i4«o»4Tfo   •i»c  :  0*«4»--    >*.    •4:'»';>s    f»- 
•ec't  o«   «»4cec«4»'   i.i;'»?ni:4   «-»-p"t. 


•CaC4»«UI.4'l9M 

"0O«*.r%     %L'~^l.     -■4l-t»4.      i^r     44'»4     41t<«n,    ». 


'^f:'«o*»   |T«4»44-;'»«    '"f^*'    4Nr    :  4^c  jl»  * :  "••• 

'04.^!lr'>N      INC      e«if44-      ,31S      ••->•*••  ''fl      r*'.m 

4S>*««    •!<  }: • .    in 

n«MlI94it;    ralMISM 

:ili,*    .ipo*-*:--!^    •-€■";>!■-    ;:n,i4'»4i 

40-t*«     110  " ■ • ■         ' 


4a.(**   MT  o:>.    >« 


l«  |T4'I»« 

4T0«|C      CI«*«T     LlVO.! 

!»•€  44-'  NOvCf  0      0«0<4:n4      **      IX-^f      4T'5«t      IN 

4^^r'«      ?fNr4   irrtc'i-    :  ■)N»>o€44' •  o*«»    iwocviv* 

*0».      ^f-4X'*N'      4'0*      t  •  Zf  t      4NC      Of  'r^NI  N4' '  N4i      0* 

•fl..l4M0N      1T»tl.«»«, 

">.#«•      411  0  1  •■      (t 


HC  |T4T1>, 


flC"'*'^*.      l'4'II-      €.•<■•'      ^I/T^.      •■0"-r*      1T4Tf 
0#        •4-   ' 

40->*«   •«  t  0 : f .      4 


•<Ltcn>«Mie( 

^a4|N|it«>       j'lLlZ4»:>i" 

c.tfTaotict   ffC'«4::;4Ni. 

'  N     "4  ^HtM4*  :C1. 

40-t«*    Ml  0:  • 


M4.I0    |T4n    ntTtlCI 


4C'tvt'T     0»    »'4;-i«    NuC.lO"ot     -i:j«»» 

'•44iV<V'«404f  N4  W      44^      f  I  4  N  !  NT  ?       !N      -.€44-. 
•  NC     4€--     f     rf«o«'S     -'-tC^f      1*     •._■.•#•     4-i4     >. 
^»      M4  4  /t  A"*^      -H"      4».*:'Of.  i^AP-*'--* 

-  :  **■       4^"»jr<^       'I      A4lX'A't-       t!'--       :-AN»P. 
-4*Nl»r^#      ->*      rtf:'*''N      '•A'.l»-0«'      •»'-«A'  » 

'4(A1C~      a:'*.''*      :s      44f_'-A^      *^  *r      C       'S     44 

4».t*«    y\»  4 

'<l«4<     >4.'lnjM 


1     anC 


•  '^#;4NC'       "I*      S4.» 


«»unn«    In   J04N'."   4NC    »ov : ;    i-a-c    i,f-'4 
';i.      t>«*4«A*v   o#  •«*£4ac-   :^Nr.<-ro. 
40.t«*    IM  0:..     Jl 


tLfcr«o«« 

4roKie  taai'tct 

-f»'4'0O«     Of*€tO^"      :n     *'^!€»     'N     •«•'  .(•^4' :  3N 
'HCO«»      A«t      4»»|.lf0      '^      AN         N.t  1-  *  lA  '  '  ON      ■>•      4«<4r 
••0*«»'»fl     '^*     •««»L««€0     »:n»',I     '-n,'-44'»- 

40.t«*     ••!  01  •.     2  4 


4»o»ie 


•«ics 


•-t     ■■••«»yl»:4^     "AfOSC-        \     .4f0     •:     J».».3» 
4I^C»4»T94(      *4i-Jt      ar^  4';  *A.WI»\      4  •>•       1N€      ANT      '40 
r. »/■»•>.«     -fNT«4c      »0»C€      ••-*lC"«. 

40.t««   n\%  0'  . .    ?i 


4  '044  t  C      ITSUC  TVMC 

4      1'    lO»      -^A.      »Ht      •'-C>4C'::4c      4'"-N04''JN      -0      '.< 

5'*-Cw»'" 'aOA.    4*»*c  A  :  N4  •  :  'N  . 

4a-«**  CI  0!  • .    I" 


tLtcr*OMI 

'^fCT*ON      S'*4**ctN4      '-f.«T      ANT      :a_-^.-!->N 

'0*    tuC'aoA.   90Me4tt'^'ACN*    :»    --Is    »■■,    A    S'*-'    J' 

'04..I»t>4|      4nC      e.«r4««      ^0»*      ••'>*4N  ■       ■  •  ■  f  \      AA^.. 
'.4''*0N     •ON«440AA«N'       ■%     ••<VN?fO, 

40-t««    •«•  < : ■ .     ?0 


3tj4N' • '  A ' '  .€    :i€ 'f  •■ ; -.A  • :  ^Ni    ^#    ---w^'n 

•4jf       'S      "-«       4a4'0«'       1     ■'     V^F       >«      -.<  A      '-      -     -A 
lj*,€C'4.     na",!     0*     »fA-     r,«.      AS-     -1--.      ■ 

A»t4i.      '-Af    •e**:44-04'    -a4a::'-    -^    '-<    -    4 

441      A»»A4fs'^»      -•  I  4*-*  4       ;s     SA<'«f^  I   .  '  N".      *' 

-'4^    4^"'jr«<    4NC    e*'-4N<:E:    fN/'-A';-    a:'    , 

441      ••0*4»^-      •t..4"t-       •-.      ■-«      ■■:i-*4      4,«r>- 

■OAA'fN'    14    '-.f    we.''A^    -    4^    £  . 

40.1**      ■'•I  01'.       ^4 


•  t0l»4|»X«IIl 

■;«»44A--.«       \'X-       ■'  .---.^-'-A^      4tA--''N4 

■•.      •-€      4c">.-V      :t^^l-       ;0«N*A  ANT       •  -^      Nf.N^I^'A 

44S      4404      -5N      44      0  I  »  4  ^  4  f  N  '      «  €  4 'f  4  ^4  a  '  '  4  .  •••-- 

-•<»r:A^      4tAC'I0^»      'N      Al'4;^.»|A.       Al   '  ^nOOr  >.r4  :-» 
ANC      Nlt^O-^c'A      IN      -  M  f  Of      '      t»J«f      -''      N"'      4-.^4      A 

"  ""c-Af*':  A      i*f;;4*:    na*   441. 

AO«ff*«      44*  0; * .       I* 

•CIAJ4TI94II 

••0*4|44I»AA 

-4'-«     ■      •  N<  ja'O"  A  ■  ■   JN         4      ft'44N4  "«  *f  4  .  A  '  ' 

4:'-      A      AA4<Nf       :n«4»'a^      n4,;44''^s      IM'f-. 
A','-      NA  ».<»A  •  I  ;  4..      -•fA'NfN-      ON      r44-'4      P4-4a1a- 
*   ■    JN  .       •N-*»a44  '   1  0*A      J-NANI'S.        A.^       •   ■  N#       ^i^a.n 
4e»^0NV4      IN      IN«4':4_      N4-'AA'r-NA  ^'4'4-4. 

AO-f*«      »H  ' 


•€4C  t'4'ia* 

>4UCLf4*      «4*'ICc(i 

A      J'jO.      04.      »M«      T-eO*f-IC4t      4X;4iO4T!0^      -0      T« 
P.<-C  tf  "  '404.      A»»4C  A  I  "4  '  I  041  . 

43*t*«   %^\  o;«.    20 


4<It*CtU 

rvvTc'lvf  Aflli 

-  !  »»0<-M*-  1  C4.-      0«""N1»4a  '  I  041      4SO     '•IC*0CNi"IC4L 
AN4,..|I4      T#      «.    tr^f      ANT      _'.€4      *t  *  ^  >Jf  N     C'^N^'-^TI'Wl 

N      A^IINO      N'rf      »#'t4      40«-r-      »«|NA..N*      '0     »■- 
«4,.4»I>N      IN      14      4NC      ^*      Of»"lf»     C.       •4»r4      4  4  "^ «  . 
40-t**     ft*  "1 • .       14 


•tI'VltIM     •J«*<.I> 

j4«>ca«4rra   ri*v.aiia4ii 

4ACC444'fa      flP^OllON      •..CN044CN4I  THt      44*4^1- 

•€•4     0«     «li»4'l»«     •    ••..14,        t91.4'lOA<    •oa     •«€ 
4j*»i.e    CNtac    •4T|;.       to«>4C(    coaatCTioAA    »Ta«. 
■:*a4':'»N    "^f44icl|N'.      rNcaa.    04    NiaaariN* 
sj«*>.ei. 

4D*t*«      41*  01 Va      tJ 


4«i»\.oti04A   irvfc'l 
•taiC4A.   acifaao 


OA,«(N*A  Nf        '-A,        At»f:*t      0#       N    <..|4a 


4. 4  A'  . 
A->.|*«     M* 


4«I»^ail»tt     I«!»14»0«l 
N44«i.      •«aC4aCM 


t»»- •  4    -'f.i.;p-fN'    ••0444-. 
43*i*«   4(«  : : . .    ji 


•f4»V0«I»H     TN|TI440*« 

'jLNCaaar .  i  *v 


aCOua'IOMI 


-,f  NC4  A,   :   .' A  '   .    OAAS       •'       -       ".CAA       >,  A   .       -  A  '  A  T  t - 

,:lr^f.,A4''-;'»      •.<-4.        ,4       -r4'A-N      .a4'a*- 

A4:Nr'*    9  \    ».-•:-    --.a4a:'«a    ;»     --.a    !->■     •■■ 

--<       -'lA^       4".  «AC4a  •.  ,  A..    J«       44^«_A-.       -4       -        AAA 


A3.f*«     •«« 


3I».      a 


•«*«3«» 

A  NAi.  4  111 

4^_>-«S  •■      A44  0  4      AN*-      »a4(.  \  .A       l^      .••f- 

--      4a"'-      -f      «4-«-N4      AAi.-^     «4t    I  'C,f''»f      w'4-,IH. 

40*f*«      4*''  OIVa  9 


'.Af      444r'*^      >4      4  AC  I  0*41  JjCNf  -      CNfa^T       ^N 

»-•   4Nr    iMa   fi»-o^:N6   i4'--,r4',44    43    -ai. 

A9Nt»«     Ml  '  .     71 


4<i'tA«4*A.r    «»autTj»tI 

•  4riai4i.i 

f  %  :  ^s    ■4.Tt4:4    A  oa    M-:4iiio    oa    N04i-a  •  »  !  3 

■■•ANOANvf      A'ajf-^fl      43«      »»  4  :  f       4  •  4  •  1  OAa  4  . 
AO****     a**  J  I  *  .      '  I 


4fl  ■*a4*-f  aat  «va  r  4..    aaOIS    ■4<^l 
44010    I  N4Ta4f  atucf 

t     A  •    -  .     -  4     ;  0A.O  IP  .Af  a  I  c     A  a  fcoa  "'ION    aa>'^<tO 

4-       .-^A4      -      4AIIC      44*4      II      4a£«N'F". 
40.(*«      ,4»  OIK.      )} 


404 


•^v,     »»'iiX6«' 


afLreneaii 

iSMIia'fl 


afaaaat 

>4n<a44TC4L    4«aA.'il> 


in*     ^     !  0NO»**A«a  I 


*44na.         i*\4  4.A''     ■N\ 


CON'4.4-      -^aK-O^r^      k\      4      'jAaT'ION      T»      a4'l»4L 
•Olt'ijN     AN-     -Aaw     112»     •  ?a     '-f     _  1^»».4"4»"|0 

r -t  . 

40-|*«     141  OIW.      1* 


m-8 


4«*1 

■OTIOK 

C0»»'a4$T     T.^tlMOl.D1     4S     4    4jAaC'ION     0#     aPflNAC 
ac»''ION    anC    '4a4ft    Jill    4oa    Tm4    .  I  <%ht_a^ap»j3 

f  I. 

40>t*«    14]  Olv,      14 


•oTiM  aicTuaf  »MeTs«a4»4<« 

rA4^      A'I'^A.      04      4      -0^1  ON     "iCToaf      ;4M(aA      A'4r 

oaTrr4^    4«i4^H   o«ii4Nfo    'C   Pfaw.*   -.uaa4n   'N-iiNCfA 

IN*      4'jr»      04      vl\,.4,.      4144'IONS      Oa«      4     C  0<  4  •  '  * 

INJ'auNfN'      a4«4t.-. 

40-l*«    ail  0  1 V,     }4 


3»TIC4l     *«0*taTII| 

Nf4S    arMfN-%    04    "Af     iN^ay    4oaNiN4    »ao»»a»le4 

"4      -Mf      4»f      'N      »A.I'f      ANC      "AONlXHa^NAT  IC      ..I^mT      4aC 

riK  j»w^. 

40«#*4   a*a  01  A,    14 


44«T     A<UT404|| 

•  4nAoi.o*4 

4CCtLir44'rO      INOvf'ION      04      .ACPa-ONAS      in     445? 

NCj-aoN    iaa4ni4Tir   .ict    :i.jfcTf"<   ai'M   c4aanAi 

'€  -44C.A|.oairf  , 

40-I**     141  Olv.      14 


444I*U(        {>AATtlOlO*TI 

•UKLll 

»*o«af»»    a|»oaT    -n    •jact'Tj,^    f.4^.,4'liN    0« 
^fNioa*    •  i^-aN4' I  0*. . 
43*f*«    4*0  01 . .     }• 


»taaim 

a44K»4CTU*|4M    ■CTMOOl 

"Af      ->»rt,0»>AtN'      -r      4      »|44!'f      «A'rai4L      '04 
0»»*4*I<4a      A'      2»C      A4      PfAA      4-af4      'n      4      *H44f      4MirT44 

-f«rct    o^aA'iNt   4'    i^4NC   'ati«N<iri. 

43.1**     1*1  DIv.        t 


>caa04A<*««T||iA 

■4»»<«4»lt4L    4aai.T|Ti 

'.art-.    4    A<  '  I  On    --eO«'     "-4    't  44"NA4Ne  *  '  ^-.i     4 

•-*04'    ^»    4r4ajA.44Nf  •:»«    roa    unP4  4^     %a's. 
*•*•**  1  NA*|_  •    44..ir    'h^o-.'O"    Th(     FN'iaf     -rNacaA. 
'at    a4N.4(. 

43. t**     ««•  0 j • ,     25 


M*tai 

"fc»4«iic4i.  >«e*taTiti 

'A'llif     afNA.ioa     C     -au'tc     -ON^lNuO-'l    4Jl4- 
-fN'      'ANNA!      •fOAAf'-a'C      »'4    <  ♦  j*  f       jn"      »  oa  N      oa 

'Aasi    4-    -  •  f  r    a*    ;D-44a!4oN    04    '■ij'in*    ^m    mjtj. 

4r4      J'4-»4. 

43>>*4     4N»  0; . .      !4 


lacai 

■5II»U*I»*0«»IA.* 

•••f    A»».-4-:s    -•    4    14'fa    af  »t..-€N'-ij4a»ei.- 

4St    *C*'    Nf'«o-»    4  04     :o"ON    '..a*.-, 
4&«l*4     1  44  "^I  .  .     24 


r^4«ii<»  a'Vj44r  c »«•'■» ^'£4 1 041 
>4Ttali^i 

"fvc.opNfNT    0*    i-»ao.tr.    aae  r»»af  iiN4tf  -   »,.4»4 
':»ra   •AA-p4',^    5    :'AB^i    r -a      %t    in   4ii.4»4nt. 

4-  ^r      N-'A-va       -  A  Vf  %  . 

40-1**   fm\  -:..;» 


•afHIAA'i.^    vtAAlCLtl 

4AI4T10AI     aCffOtUTi 

OP-'lLOawfN'      04      4      :  0*4»  :  NA'  t  0*.      4jN#A'      '^ANlNa 
*A-A4fa      yfMl'f      4  0a      A^.(VMfN':N6      NA.A^      AIW      Aaa'I^N 

4 -44  4  ;-..,' I  Nfi    0*fa4"0*A4. 
•0-I4*    a'a  01 V.     11 


:t»l»A,    aasou^T    »CTI»1»' 
*iaa(|r«T4i.    AAAOAitTIiM 

"  r  B4  '  4-A  Ia.»4&A»C'  IC      411^0      :  N'r44C  '  I  ONi  I       A 
^'  *      "4      -<*0a'.Cr»A4N  I  :  -t  I4f      "I4«tafN'I4^      10      »"ONS 

M   Ofai^pn   4-,«    '.,,    -c'loN   o«   -«a4'4   »wr    A-a 

I  ON!. 

40>t*4   »»T  01  .,    i: 


1111041   •a'%oof4| 
•'•e»»N«at 

~f  84  •  4-A  I4,NA-,Nt  '  T  :      41f..r      IS'ra4C'I0N5l       4 

41'    04    -.r«a'^rAN4N  :  :-..  •4f     0  lA-ajafs'i  4^    10    .'•: 
M     ■f4I/4~     404     'Mf     -r'lON     -r     o()A4.4     aSC     a'4 


rilU    MIIITO*! 

•tLtailLITY 

»I«tO    4ILI 
>0«M*    t«l 


•eiii?oa>  (vtLJATiaAi, 

Olv,        7 


'*o***M.     siu>iaict>.T  CAaexK   '3«icity 

■<€NT»     IN    tNTAAtL     rttCIH*     TrS'S. 
4B-t**    ••]  01 V.     29 


EYE  -  TOE 


»L»»I 
Jf  T| 

••OOfL     Tf4Tl     3#    alAAQ     Yia    aLOalNO    aoa     oa 
CX'ION     3n     '44t-044     4N0     ^  4  "4^  I  N6 , 
4S>f*«     191  0  1..        a 


rLuiD  rtoa 
«><H.I»II»I 

'.i-lo     4»»L  1HC4'10«I    »1     &1IN     4>«»L»5!$    0«     'HC 

•ao»oaTiON,L    rLulo   4PA»ui4lta    is   aafSfNTf-. 

40>t**      111  Cl».  • 


rtoto    FCOa 

0IIT»I»uTI0« 

at'arif N»4Tio«   icnfpats   ro«    iNvcjTisar iva   xox- 
LiNtta  aaocrius.     tCNcaiL   at»at vn''4ti->n  acMows 

'0«   THC   ro«atL4'10«i   0»   lOiuTiOAia    in   Tr«i45   or   cn»- 

*tL4TI0N  3»  INITIiL  C94I0I'19*»  '-aouft..  4  4r?Tf« 

or  3«oiN4aY  Dirrc*c><Titi.  cauaTioAAt. 
40-»**    1*1  Siv.    19 


T*oeie*t.    MtlOHl 

JUAAGlI      canopy      ^».tTa4YI0NI  Vf  dt  T  A  T  J 

"iTro«oi.3«ir»i.   sTuoit?  o*   tbo^ical  »o*e 

»«0»T>A    4>10    a»tl«»»i.L     attiTlOAASwIas. 
»l>-»**    IT!  Olv.       J 


"ON    4N0 
4*1     *L*NY 


rouRiti  aNaLYtlt 

INTtMALI 

«   YHtoat"   ON   rouaita    iMrsaits   4nc   4n   a»»li- 

C4T10N     TO     T-.t     TMCOav     0»     "rtluaf-^NT     in     OJANTUa 
■ACCHANlri. 

4B-t*«  y»*  Olv.    IS 


•rOUDIt*    4N4l.TIIi 


•«*»HiC4L    roualta    o^caATioAAs, 


'Lulo  ri.aa 

tLtCT*0«lS4«T|C     •t¥tl 

rfvtLOal    lOeO'lON    '0«    tAvti    IN    oairTlNI    4140 
4CCfuta4TiN«   tLCCTapN    srattAA]    in   a401»L    'LOa. 
ao-t**   all  Olv.    21 


^LUID    »L0» 
LlOUlOl 


.it      04      4      VfNYU*!      "AfTja 

'cOa   IN  -coseo  »i»is. 
4a>i**   lie  Olv. 


E4SJ4INS    'ao-^Mtlr 


•VtKMIC*     *N4LY(I1 

t*cei*c    VUNCTIONI    IMlTHtXATICM.) 

rOU«Ira     4N4LYIIS    4N0     $»»<€«1C»L     "«»»»0««ICI    JKO 
'0«    rl.<r||»£    af»«t$(NT»TIOM    TO    4»»»Cla     4     'iX>vt 

or   MT  ^0   pciiATj. 

•B-l**    II*  Olv.     is 


rtt   laeieaLl 
CMCKicaL  •tteriONi 

•CCM4NIIA.  Of  roH'trioh   or   aoL'xtoaat   1 

iiOKioi  — 1    r«o«  aio».i JIMCT3I2I   n4tj*(   o» 

Tai»HCNTl_.ACTMYL  CA*P0NllJ4<      1  CMa     PaOOJCY      BTYh 

BlOHlOi-.M     AND  4INCT1C     JTUTY    0»     CLC'Vaie     0» 

«10A.|*i— 1    aiTAA  iooeoul   A-YoaoJlpf. 
ae*(*«   II*  civ.      4 


«Luto  rLOi 

•  T4tlLI{4TISai    ITlTtai 

taaoa   4n4lvsis  04    thj   ..ii»t»aiztD   aactmo^   or 
CMaajCTfais'ici   roa    "aOnc  Ou  1  l  1  la  1 1  in   r^ot, 
«6»»»*    »0S  Olv.       9 

ruuio   »l.Oa 
•jaract   <*t4 

aN4^0<i    <'jcv    0»    I""C"(i€:   •aori^ts    in   PaoiI»l' 

^4     YMf     raet     SLI*44Ct     alYM    4     Sj^a!»»f?SfD    l040 

rUTaiB  i'loN. 

40.I**    a*!  OIV.     21 


'L-ulO    XCNtNTCI 
"4T>At«»Tiet 


■r*tt  lieieaLl 

ofuTimTto  e 


l.»«lit     tT4TI>TICiu.     J€CO>aO»«t     U3T0H     ('r(CTI 
IN    NOX-f  Ou  1  L  I »«  I  U4<    aUCTION     S»S»r"S.        1«<I»0|.IC- 
Jtaa      0CfO>A»(>JlT104.     or      CHf»lCH.LY      4CTIV4T4- 

ITHYL-n   aud    1    aNC   iyhyl-o   sue   ^   a40iC4L«. 
4B-***    111  D 1  V .      a 


rati  KeieaLi 

0*«4NIC    COM»OlMOI 

c0i.Lisi0N4L   TaaNsiTioN   paoo  *  4 1 1_  I  ▼  I  f  J   roa 

*I»a4TlON»^     DC»CT1V4T!0N     Of     CMf"IC4LL»     4'TlVaTtO 
»eC-»U'YL     a»01C4LS.        OIlTONIC     ANC     "OLTATONIC 

"OetcuLCs. 

*0>t**    111  C  I  V  .       u 


U»l      0«      YHt      iOvtaNl>««     t0u4T10"«l      IN      Ol-AtNSlONAL 

A»*i.Ysi4,    A  aiASONiN*  ••  oc c s s .  arittaurHCY  *eoui.4Tie« 

»0-»»*    !•«  OIV.     is  OtKaialNATO*! 


lT4TI|T|etL     t>IM.YIII 


A     "t'-OO     0'     APaacvJINS     ANP    DCSIGNING    «tP0«4C« 

OCira  iNiNATOas. 

aO.l**    414  OIV.        I 


•f 'af  mn'a'ion   ic-Afaes   'oa    iNvf  sykaati  .»«   «»on- 
-iNfaa   pancrsus.      Gi>«a4..   afaaf  sf  nya  '  I  on   scxfr  fmrntmi-C  •4ui.'l»>.lt«» 
roa   YMt    :oaaf ,.iti04a   or    voljtioa<4    in   Yfa«4   m   co*-       IcaiCONOucTaa   OfvicCS 

afi-AYION      or      INITIAL      C3*«01'I0AAS     TwaOUr.M      A      SYSTfAA 

04   oaoisA4v   oirrf  atNTi  A.,   c^uations. 

A0>1**     141  Olv.     is 


A0.I44     S*Y 


!"tD   acits'ioai 
riL-t 


Olv.     20 


f44l4'S      '0      tl'48.    IS-      A      PaoCo^'ION     4A-'^:'v 
'  :a      ;.A      4A"      ANC      i/2      aATT      4  1^.1.      WPf      afS'4'OaS 
•''"     A     4a,  ^     .flf     aATf     NO'     -iaeATta     'MAN      1      -s      1^0- 
40.|*4     144  0I«.        » 


LuIO    KCCatNlCI 

YTHViiiruat 

riYf.NiNATlON    or     V  I  JCOtuAlTlc    •OOCl    (TONSTanTS 

'ao"   OYNANir    •cc"a>aical   aaopfaTifs   or   tiN'Aa 

VllfOCuASYir      lAAYfaiALS. 

AD-t**  III  : 1 V .     9 


'LUIO     MtCxAAllCl 
»Mi8«Y 

ANAtoa   s'oov   OF    :»AAAcaGeo  paoritfs    i*.  paoiiA*!' 
or    »Hf    raff    s^ia'Act    •  I  t«    a    SJf  aiNP'>SFO      *An 
r  I  S'aiB    Y I  ON. 
•0>t*«    *«1  OIV.     2S 


.JO«01C0»tS 

sj»tac3A«>uc*o«l 

afSfAac-    INvf  S'164'I  OS    DiafC'fO    T(i.>Aar    CiTfN^- 

is.,   '.Af      SI'  1.    a4N<ir    or    --t   f  Lf  C'aOAAAGN" 'r 
SPfCvajN.      OPTICAL    ANT    Nlcaoaavf    NASCas. 
PAC'CAS'aCN'^AAv.       cavoiCNIcS.       PASNCTa^s*. 
A3.I**     S*!  OIV.     20 


'OiLl 

•tiiiT4Nci   itA.teTaic4Li 

r.f-'a'>N    STaAG&LlNr.    'Mfoav    ano    CalClilayion 

4  ON      tLt-'aON     HOAAPAPrAif  NT     pr      THIN     rQli.      A      4Y,)nY      04 

-OL..ISION    ANO    tNfaGv    ^oss    paoaaalL  ITir  s    raoN 
p^tCTaoN   ao-BAan»Afs'    :s   ppfSfNTfr, 
AO.!**    41a  Olv.    }n 


ro«o 

aaoiATiOA)  A.t2A*Di 


afvifa    04    Aa»AY    IpaaoIA'tP    roor    av-OLC  soncncss 


GALlIi"    AastNIOt     «A«AC'0«    0IO'^tS.        Tfc.4NI8UlS 
roa    "tC-ANlCAi.LY    C0«.Ta0).^IN8     'Mf     TMic«Nrs4     or     THl 

•  aU   aeaioA,  or  thc  ciooes  atsc/LYiNG   in  "t-AOf 
-uTorr   racauCNC*    i»4Pa'>rftNf nt$, 
ae-t**  '>ai  oiv.     « 


■  l*I.IO«*A»MI|| 

ANNOTATfr     BiSLlOtlAPxY      ON     t L t C Tl flC HI N 1  -  A w      rjfL 

CtttS    'Maou«M   siartAisr*    l»62. 

A»-t*«     1*0  Olv.        T 


■  IMMCMIIT** 

nocHt»ifAL  'Jt^   ct^-    s»5Tt«  coNs:s?iNi  or 

AlGaI     ant     rrCAL     BACYfaiA     Pa'-nofPn     o.lV     AY 
1.4     »0     2.0    "A/rT     SOUtatO.        YHt     BIOtOSICAl. 

-tCANis"   aAS   ST.olfc   ANO   tLtcTAicAi.    pa^ppa'ifs 

afar     tvALoATfD     Sv     ANALYZING     PQuAPIZATiON     'jayfS. 
THC      CATALV-IC      ACTIO''      or      '►.£      •lATINJ-.BA.ACY      BAS 

iNvf $T I lATf r. 

AB-l**    0*1  DIV.     14 


'J(L    CCLLS 

OtlKN 


THt    PMYSlCAw    PaOafaTIfs    or    NAalAif    Cl4v    soils. 
AO-t**    BOl  OIV.        ' 


DtSlON     ANC     OCVElOPAAIN'     Or     POYASSIU"     AN" 

potasSI   ■N-»Aracu*Y    A»«ALaAP    ruCL    CfLLS. 

A0-1»*     4*1  OIV.  Y 


»l«L    CtLLl 
fLtCTKOOCI 

YHtoafKAL   TatATiACNT   or   offaATiON   or 
PoaouS    oirrijioi,    tLrCTaoOtS    roa    rjCL    CIl-Sa 

AO.t**     >>•  Olv.         Y 


m-* 


« "f 


-.*•-•    G^     'Hf     »s""f     ♦?•••«■»- 


.r    .,.'„    .*oiC4Li.      ou'o-ic    .IT   •oc'*'^'*ir  .«■-**•   «»-»-•   -*C-I'«I 

'  til 


0I«. 


•JL  1  ■  Ti     %'*"-     I  t 


,    «t..-;'    »^«    ••<    ~f  ?  -  •  :  ^    ■• 


'Jfw     5IL 

too*  *t  yff 


'•Xct^l    '^•"•T-    -■■^-    -•       "O'K!"-  '.:•-•    ■•m'»(».    «♦«'»•• 

0.t*«     ♦•!  •  .     »• 


^'  S 


0l».     » 


.f  - 


•  ■>-!**     tt« 


•   4  -f    ^  ^« 


DI«.       I 


0|..    »1 


-    »««-    'V-    Of.      >.»«-:••'.    •■^       -.v--. 

•  9.IM     »»«  Tlv.     13 


'  :Mn-4.    «  1    rf    '■*-:    ^      '-> 

49<f*«     f»0  ^'  ■  •      " 


»,«  *■  't  ^: »- 


■4'-    .*     V         ■    • 

,f      «  .    >>    *  J*.    '    ■■■•f      N  . . 

4->.ff*«      •4i 

"5t  -  .     I* 

••ooci;:! 

?» •» 

» %    *  1 4 

•«    . • •    I  •' 

r^.    •    -: t-»I»    'lO^S. 

»-«.#•*    *•» 

0!».    I» 

•f  •»0<44^  t  " 

«<f  4--  .4-  ■  »     -*     •■<     •€,•'!  ^Nt-!'     M'»'tN 

>,«r•^    -«    I*!**     — •;«-    -o-o v<t ->   <>. •    4>« 

4^.ff««       11'  .   .        ^» 


•  43  '  9      \  'ft***.    I 


r^';^«i     4s:      ['•N't* 


,  4  '  '  3N 

4S ■ 'St-* . 


•f'jMCTtSMI 


•<•,;«    4.     •-»  5«?  -       \       \' 

^S       .4-      »       ••   -4-  V>-       -V       ' 


•  4*W"4'';4.      4««**-'l!l 


4        ,».r  4   '  4  £ 

*     vr  r<  ••  s<f  . 
43.1*«     •»* 


ts-tv*  m 


•  <«    '«4«|alllt9« 


^1    -)#    rraM;>A    jfsfc 


•  ».t«*    •'■9 


•    ,s.:4_    •     •*«      »--<-4      ^    SI-     .1      .-•■• 

»       •  j«r        4  sT     •«  :  '•••C  4  ■  s  . 

4  5.t««     »«1  : : . .        5 


f  ^Hi       >»*>44»'4CI  ' 


t    !        (•  o«  3»    .••i«'!PN   !■<  ■-»«»<:»t«:4':    » 

«     vf     1-  >.-w     >v-     5     .N4t'    •!'-    H31.0AI1 

4^.tft«      Vlft  '  .  I 


'  If  .■>    (• 


••t.4«i 

••■'irxM- 


•ft   ■■»:■   "mt^f   9«ic»r»« 

«X»«      •4»«l"« 

,       ■..,.       .»,».sH      4S'      fs..'Nr'4'S-      ?.4.    ^4"-'«. 

4>.t*«   •. •  ai«-    1' 


•ft      ~«r   -r«4'^i    .4..»<"f«t 

^f  't  r '  ■  ■«< 

•»^•,■^.      4S         Is-.^ff* 

tt-tft*    tit  31  *  .     1  2 

••..f-^C?     "I4«Iwf     •OOf^l 
•.  Ift*<*    •Tl*'»ift 


.  4,  ^4  •  ■    >N 

'■       4s      •>•%-*. 


.,     4     '4      --M         s     r      ;,      -.   , 


4!>.t*«     4*1 


If  •ie04<oije">«« 


•«>.4|>      •«  !•■  ,11 
•  •••t  »•  4  "  ^« 


'      4' •      -» -' 

43.t«*    ■»; 


.         s.        fs.    .  •     .       .'      •■  - 


•  ••0**i  -    ^^1  ;•■••!  jS4  ' '        .    »\' 

•4»tc  »0"  uw   '"I  •n.«"»-<'- 


r       ■    .  .  •       ..    ,         •...      4S-       ts. 'Sff  ••  S<-,     •  .4.04-t  >., 
0#      ,.-.-...s<tf      -     W        •         ■     S--         --4'^«     4S     -st-t. 

4*v-l**    t .  i  i  ;  .  .     .  • 


•ft    ■-*(    '\s\'.^t    1»»I" 


•4     •■!€-     "!««•, f     '•»C«(>'ft     l'«'I"l 
-4»*      ••■Vf«t!4i«      I'l'f"* 


43-l«ft      1ft> 


•ft4  «      3  '   <C<44««C  « 

■  ,c.   -.      V4.t>«4f"   "  "'    -e""-   -••^•■4    -« 

,   «>,         ,4      .    V  ..-v    s         ,■•c.-^      '    -.-■■  ^t 

s        '  •  """.'     I    . 


•ftt.411      'f  !••  ,f1 

•  f|l*3«-'Sl      ■4'f»*4,l 


I  N  *  »  •      .**  s  •  . 
-  -4»4  '  "4  ■ 
4S.yft«      4«4 


sif     S4r»»» 


-4s^,  ;  S-. 

•  4       4« 


'  ^       4V     4\\"     :  4  •( ' 

314.  • 


'.V   4  S  ^       % 
"       •-?    -       »       4  V 


t^.fft*       •      I 


t '•  '     r   .•      %     4  St 


4-1-lft*      <«• 


•«4i  (r^'I** 


;t 


•«s-«4.      :3.-     «-4'  ■  O-      I'lM-S 
"4»»1><« 


40«tft«     »tft  j:  •  .         ^ 


•«4  4    'L  3f 

•tc9'"«^»4»:x  •f4;'-3>'i 


-t::^  44 sc    »»  f  •    •  ' 

f  .4»V»4  '  ,•»  t  . 


4->.t*«      44, 


^«  -!K:-44«»t 


•  ft      -«r    ";«»:. f    -••e«I«ft    i'ff"« 


•  ft      ■"<'"      *t44'-P      •44C4l*»«      l'4'l«» 

-»•-.-      s      •••4':  s      •    f' 

•  (TN       *        -4*        •    •  sf    4    •         4  S4    .  ,4    • 

•  '.:•)   . .  •  ..  .4  •      4      s- 


•r f s»« -    •«■ t ! ' 4 


r  4^4^        ^ft  4f  4 
-s      t.t'l-. 


1  •*•  ' 

>-4  »»         4     . 


•L       .S4      ■>      >        •      4I"<A'4>«»'.» 

..  4   '    4-3"  »f  ■r»«i«4«"  >••  '0* 

-       s      4--       .4«lft. 
.O-Jftft      '^ft  01.4      »» 


••4I    'jaCs*! 
•!•«•   t  '"^  III 

-.,s.4..,-s     J»     -Ii--»..f4         --.r>f>.-         >. 
-       ,„^    •      -^      ,       -*'lj      4*C'4''"*'      4-  --■  •      -  4  .-• 

i    ».-■!<     ••     tn.  '-     »••'?      ■'  .  ■     »  S  . 
43-«ftft     'ft* 


fttj- 

«4^S4 


s,»4      »40«t      3*'€4.4:'44'  I  ''N4     3* 

'I'Wir    »»»t4"»    3»    4C*t«» 

0I».    »» 


31 .,     ?* 


•«4MI 

3riLic^ft!!   ••o»t"':ii 

,-.-».€;€-.'■     ■>■     •■     '""^    •     i'"'--.-- 

tf    .••4  -  ■<       ■  -  ••  ■  •4tf    , 

4  3.i*«   lift  3:..    i» 


•ft-    - 

sjCwt*"   •4  -•t4'  :€  t 


•ft*r€s>  %   »   4.^  '  ■  - 


4.4        T«-     "If-t     '«4j€C'3«:H 
4S4V    •  »  '  4 

.    \-.      ■  ■  :»:;-N   -  Li:  4--    i'   '-  • 

s.    .-     4        tuIOftXCt     »»»»t-». 
4^>t4>     »4ft  0I«4     " 

,      )»r-  4«  f  ^4'104«     rf41ft4i      t'l«' 
•  ■,.      •  S4   4-       4  .      •       4S'       fV'-4. 

4-.tft«      4*.*  ' 


•  ft      '^C"      "!  «f  -P» 
4  *ft^   I  3ft44»"'f 1 


.   Sf   ■-'?  .        's      '-€      N4  '     44, 

r       1      i4;44',F      !S     •*•  ^' 


43-»ft4     t'4 


NI   10 


GUI  -  IMA 


••UIMB    "IftllLlft 

Li4«ieMl4|« 

4^11--'     'rt'!«4<i     4»4C    t4«6!  Nf  E4  I  Nf.     C**L04'T3S 
3f      4M04'-44»*6f      "jStT^f      .4      NfM      ^-.*-4'?4      »S/'Nt-*. 
10-tftft     ft  I  ft  3  I  ....  J 


•fttiatr  •mivfi    ift<j«»«ct   »o  nai 

Df  iMje'iiftt 

•.•i^e    7f,'    4,-1-4';:    :>fi'4,x:'    444»(i€    4444 

•  4JC.4*-     •  ^•      -Mf      1B»      ■•-»'     r3'4^L'f4. 
4t>-«ftft     r«ft  31'.      IJ 


•fti^irtce  •I4«is'ft    iftui«4Ci   '9  ftunneti 

-34<»ftO>.    t'l'fal 

•  fr.r-.^s    -Ml   c'- :  -  :  N4' ' -4.    >»    4;*   c^not  "  3ni»(G 

■s      '-f      •••t--S<4      -■.      :-4'*;P      4Sr      :.^S'43v       -lM»44'44fN' 

4D*tftft   ftrtft  ^  : '  ■    ■ i 


•fttistr  ■iKtLFi     j»ot«ft«n«   '0   tu«»i;t. 


lttt.IO«>>>«IIt 

41»sl  3',«»»hY     0>>    'h'SIOlOOICAL    "CCHiXI  s- J    Or 

't«4^r4i'j4e   4fim.iTi044.   •c'*8(ki5»"«   co44r'.4T 

r4t'e414        '"€ft'<4L     l^CICtS•     wT^O'Mra*!*.     Ct^TMIN**, 
*»*0     •■E44jaf      %oI'S'      ACCk.  I»*'IZ»'!3S.      «I44»4^4- 
'lOK.      4%-^      '►-E4»«4l      -COf^l      ^f      MUM4N4. 
40«|ftft     14)  3;«,      lA 


•MUMIOITT 

COHHetlM     INMIIITIOM 

tU«V»»    or    CO«"0$'ON     S'     "«'E«!rL     'JNDt4     V»«13j4 
CONM'ntJ     .0»£>i.«I».     SMfr.     S'«>jn«4n     •«4E-.ouSf. 
40     *ND     40ft    ■EL*'Itf€     HyMinjTV     ItafHO.JSe.     •  "M 
^Hfc*C"V«TIVr      T4F*TM€S-      4^*BppRl4'p      ro4      n  3 .4f  J  T  J  C 
Oft    OVIftftflS     4T0«»(i(. 
•0-tft*     IftT  3:v.     13 


-Ml    •-,,44-s   •«!^:'*4'   ttsfs': 

•S«tft*     I '4  ^1..      .J 


•4^     tlftftl..      t"4CHI<C>l't 
V40CI     ftk^l 

•  H^^.f•■-4.       t'X-       -"      "-(      •L4t'      "f^;       ■•      44'!. 

^f«-    ■  : '-   —r/wP    •■44ft.      -4 --4f -I '  •  -  4,    ••^■'f,. 
Pi.44'::Nt.      -'i''4.    ■  ^"»   -F^   '■•^'■.■4-. 

A&«ffft«     ftftT 


•*'40»t0»t« 

•  IXlTI  341 

••0     --'ft     3»     ,;»«4-3«-        ••    s     ■■    ^ft-'     .•»■ 

.•%   4»*rt    >»    -jftNi    '••f      t(  t   •   F:-F,f-'4'-    -r44**- 

■-1      4Nr      '.4f      r--4fB      „tft      -     4.;  Si      (-•4t. 
4!V-«ft«     Ift-*  2 


Hr'IOftlHH'i 

•  4:er   ":tc.-»t;>4   3*    '-.<    ■  .•»«^»r-f .,- 

-li^4'''S     4F^jiT444<:f      'S     •ov-ftr>f.'    -    ft' 

•  :   'V.      «4»S  t     744  . 

ko^**     ft^  :;!'.:' 


UatCMWiC'M    MvlCtI 

4.4^,    Frr*-'    vi-:'^NC^r'   •   .f  .''ft    ;••.-_  o's 

■  F      4''P      *"4-«4'r       4'4*^TF'F4t.       :"NVf4'C4t.       4'''' 

■t4>\4'34t.  '.>N4»f.      -  :  X^C       4^»v:F'F«t      4'4f 

'3'4*f  4'F»  t  . 

40-tftft    111  : :  . .    it 


'■<9«» 

F^^4!f4      4S4w«S!i      4*40      t^'4fftK4w      -'44.40N!-t      UiC 
F  ift      FIs^'SU     4f  ••f  «S'4'  ;  -St      '0     •■•ftftt      4      '     ■•  ¥  F 
^F      tf'      3*      •-■s't. 

•3>t*«    tfta  it 


14'      T«AN«»C4 

riaef I 

►4f4'    '^!ttIP*'10N     'Hft3.,G'4     010f3e     LE»n     i:4E5 
,"«0e«      t'f4"--t'4'f      '-NOl'IDNSl  Mf«'      ^Itt'PjTION 

4'      S4'      44,       "4      F34CE'      -3s.F-'I0N. 

»o«tftft  »»i  - ;  ■ .     '» 


r«'  Tfttxftvtft 

'sJlO     »LOft 

'hc   3€'r4»i*»4' :  ok   or   -■:'ic*^    43uG'4*<ptt 

-f  IftH'     »■>•     4-    ,44r44'      .4't4      '■4Nt''!3»4. 

»o.|»ft   foft  : I . .    Jt 


r»»  TfttNftVfft 

4tt>iT«'    ^»!ClI> 

*r»4-lI441'(      44.4^'fS      3F      tlltLH.^*-.*?  OUS     S 

r-*4f     »S'     *.■•»»€♦     4'     -     -f '044eiN4' !  34,    ro4 
t'»f,4|*"3S     •0.;»4'>44'      .*-'a. 

tO>t*«    '•ft*  -  I  '  .     24 


r»I»»»<fftir»^    ftHtLLl 

o€ro«"4"04i 

^^^X*^•'^c,    or    4    '4    sc»'t-    -t-lt'-'Cftt    J'<"F« 

4  »  I  4,      'FSt 1  On . 

4D«I**     7«t  3: V,     li 


I«0«I.O«Is 

"lft»     ftL'I'UOt 

Ow»s'!'**:vt  oc'P4»iis*T : 04<s  -^r   ••'oglo^'n  ifftf 

••4Jf       Is      *44F      t*«'04:^S      t-.tfLf      or      MftL'M     -4    ."AN 
tiejfC't.      S4'I¥f      or      »f4-_eVfL      i-JT     .41444-41    '1  'UOC 
44f4S.  'k-f      4fSri44'04'      :ir»Cl*'      or      'MC      .4      VlE 

t4S     4rP44fS'L»     HI644f4      IN     »« *  '  I  Vt  t     L  I  '  I  »•«     4' 
-IW*-      4^'T'J^C      4«4C     f»<'«*NCtC      FMZ'*<*'tC      *C'1VI" 
•  4S     *ft04»ftL'      4fL4Ttr      '0      'Hf      Hl444fK      PJlllrs' 
■3S»fN'      or      •►•f      t4f^F'»C      •4uSCLt. 
40*tft4     fl  -"I'.     16 


•xTOftoersftxic  co«»i»u««Tio<.« 

OfTlCTtOH 


4C0j4'IC  tu'f't 
JN0fftii'P4  ogjf^'j. 
>D.f*ft    ft ft* 


ttC;     FO"     OCFC'ISQ     N^vINS 


wroftoOTNftMieft  ^ 

IftCTf 

'»»'«*»0»'    MOCtS'tt    IS    r    St:     5»L't.     Pi4'     I. 
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"«Tral»L4. 
4^too   tao  0 1  V .    t  • 


i^iaiiurto   ai.itTici 

'rCHHOv  >«ic  4t    \^^t-' 

-4  Tf  •  I  4i.  4 . 

4|>.(*«    lao 


. :  »i  ^N  Sk.o^R 


4    i»4»e»i   ot«i»«   1»JC'   a«   oi«"»i.    coaa»i.4TM4. 

40*»*a     »  I  •  D  I  *  .      40 


44.4a*4MM 

14144  'tit 


•  IMiaC"    la    M«ai>»K    «'ai<Tjaf. 
40->M    •••  01  >.     M 


a.4>*4i4M 
•  I«A.a*ISN 

riv:<1U1    *»<    at. *'!>**    oa    4    4layi^4'los    ^4a- 
fc.>4a(    4^    4    'Hfoat    o#     iri^fHf, 


a(.t*WT 

Mt«Cli 

1     COS*a|BUTIO>4    TC     T>4t     'HtO«Y     oa     SCHCTCafS 
»tN4|TIvIT,     1I40    9UAaTtT»T|Vf     tV«LU»TI044. 

40.r*«  aa*  Div.    ;• 


vtwfttlTa 

af»u(.»j    r*    as   c>a(aii4CsT    c0440ucTto    Tn    »fjT 
T4<    »aiCT4L    TMfoav   oa   afLiTiviTv   AS   o^aojan   to 
'Mt   M€a.aot>ac(    laTtaaatTiTion  oa    thc   f»'«4iON 
'MtoaT    lac    aarUNTt". 


a|.|«MT«IW« 

aacauCNCT 

•  >4>L4<i>   oa   T44e   rLtcrapiTATtc   airi.13   ■>»   4 
Lla4'T4tisa   t'floac. 


a(.|a|Ttll 

"»«««TO.O»TtC    t^tCT 

t-tvtL'>'44»4.T   oa   c-**"*  Micow  reaaiTt   -^'j^vttta 
»«0»«C»4    IS  DttiftN  e»   traoMjaaaTif   cooPi.aa. 
atl0444x(.    4N0    >4*<;to*    Liamat, 
>b>r««  an  oiv.     4 


i«t»lA.T»   oa    THt    a«TtaifL   acajia    sviTfM. 

4D«t««    t««  DIV.     It 


W«»ICt»»Ll     tC0««O«IC    aiTtNTlOM    LCVtHl     41" 

'0«ct   tiuta4<«it. 

40«t*«    140  OIV.     1* 


t"a»cT  r»cTOas  os  saoss  atOuiai^^rNTj  a»i.«Ti»» 
TO   «ia   aoac   tauia44fNT. 

40.t««    ««1  OIV.     It 


acu>>«l 

OIMAMi 

v»«Iojs   roaas   0»    a4<t j440«TC0»e«    •NO    Thc 
CLIMC41.    fOU««.    »HV$IC»L    aiN01>46i.     «-«•» 

aicTu*t.    kHT  a«064)0sis. 

40-l*«    >41  OIV.     I* 


•naCMINC    r«4NaL4TieN 

BCTfCTIOW 

J0yI4L     aoa     TMf    OtL[TT4l4TC     4WO    g[rO«OI 

cOftaiLCa   caao*   otTtcTiow  i  uTj,    raaoa   oaTac'Ios 

IS    CO«>»']Tta    »«0«ll4Ma|4i«, 
40a(*«    ^^t  OIV,     30 


4S    44.4oar 
40- t**   a*« 


«.ia*4i4M 
>o(4a<A.4ra 


■-01C    '"I-*- 


0*     ^***4.4ft(, 

'.     40 


•l.INC4a  »«9««4iaa|iN 

4lui.rl|t 

><0<«.l'«4a     1U44K411LITT     TtCMMiaUfJ     IN     INV4ai4N'» 

i>«f  DOiaa. 

4».t**  ati  OIV.    I) 


anaCHINC     T*4Nt<.4TI0M 

moMawTN*  leoHPuTtm 

•     TtCMSIOUt     fO«    '"e    aiaio    «t4LlI«*I0N    Of 

C0«aiLta5  roa   Nca   ieuact   L4N«u»(Mr»   4no   nci 

T4*&(T     aACHlMtt. 

49-tO*     IM  OIV.     30 


|4aj«-4jaf    oa    ..4N«._46C    4NC     I'4    a4THCa4* 
4«»f  CM. 

40-ra«  4tT  oi«.    32 


»tNt«4'i-».   or    :o~tats-    .uin.r    •4r!4'!->s    is 

44s.  !  J*    4a«fs[0C     a4-'ia4-oat»    :>oaa"    a-s    j«4^4t0S4. 

40«ta«    I  aa  0  1  *  .      4 


a.4Mai 

tit  0I*e444a«(i 

:«^.,#sc'    oa    4   c.:.    4sr 
^os    4    «44    ^itc-iatf    s4«». 

40.t*4     4(1  31 V. 


a^IMtaa  *«o«a4ia<IM* 
auHCTio«4i.   atULTtli 


LiNIia    aao»a4>4.4IS»    iMOta     J«ICtaT4INTT. 

45-r*«   nai  Div.    i> 


a4.IN|4*    iTtTiat 
4tUt.rllt 

.faaoa   aNiLviit  oa    thi   LlNt4atzfo  "rTxoo   9» 
c>4*«4CTfaii»ici  aoa   Nont Oi  i l I »» ! U44  ai.o«. 
46.t««    t««  OIV.       « 


ai.I(UISl 

OiWUlTia 


aatCHINCI 


atCxiNt    4€LtCTI0N    STuCv. 

4e-t**  fti  DIV.  i( 


tt4iirrtii4Mec 


■  4C'<INt     StLtCTION     ITUOr. 

40«t««  a«)  OIV,   11 


aauCHiMct 

aCLItSlLITT 


"4»NC'lr     rlfsO 


eiaaiitioN  sukmin*   or   1.IOUID1.      suajtcri   011- 

CUtMO     I4IC1.IOCI        rLl»HlN6     INO     IINITION    Or 

LiaiJiot.   tjaNiiM  oa  L!94jtct  in  vrttfLt-   »«Tr4ic- 
'lo»  oa  ai.4>it>  aao"  Liauict   in  vtttiLt. 
4»-f«*  a*t  01 «.    10 


a.iM*t 

•ir(ai4i.t 

«'s'.«in   INC   iv4sj«':(>N   oa   Nt'ii.    o««isfc 

ttTl.0l«»«04^     CMts4'r3     '^       '«      43     L'ttai. 

■0  tat   til  oiv.      • 


a.l40  cea»O4M01 

iivaaacs  MaTCOOl 

•"••ici^    »ao»t"'!«3   oa   .f«o   ttsCsiot   'ri."t. 

•ao»ifa4    CO»«cTfc    a  I '"    'f"atai»'>at    oaafsoaiica 
-14'    tt^taiot    ottC'Oa    afaaoaaiwf    is's    a44.a.T3 

•    Nfi    Tar.«Nia4M    'oa    OtTtfTOa     [aaaovratN*    4  aa 

■1  tf  uttto. 

•O-TM    aM  01 V.    >3 


"4CH|Nt     SCLtCTlON     STUCV. 
4S>»««    «13  OIV.     I* 


aMaCMiNli 
MLrCTIOM 


•  4CHi4(t    MlICTION    JTjpv, 
4l>«t«*    W  OIV.     li 


aklvt* 

■mtri 

•cctLtaiTto   Induction  oa  MCaiToaai   in  r4ST 
NtjTaON    laaaoiiTfo   »ici    iNjtcTtn    airn   ciaao* 
TtTaaCHLiiaiot . 

40..***     t^t  OIV.     14 


a«.!Vt*   vlauwi 

atMAIKH    MMaal)    40MIIII(T«4Tie« 

4 

OftCaitt3     1     ITtTfa    fo»     ON-tlNt     J»€     oa    Blil'41. 

c94»uTfa3  aoa   totviN*   »cItNTi»if   aaonctat   is 
'ta"i   TsiT   ciN  M   af40U»   jmd  av   tmi    k-'Cntut 
oa   raMiNTca. 
4».r««  «tt  OIV.  >o 


oitoct 


njai    taTtia«4i 
"I*'  ratatitiKT 


•iaf.«air   lIni. 
io-r««   M« 


«.(N|  >aatia*4i 

•  icaeataf    aacauCNCv 

4a»vifiTI0N    oa     'aCtNts     :04«     'Htoa, 
■:CaOl4^      4NTt4«41t. 

4».»*4    aaj  OIV.       t 


NJattt 

C»»MTtat 

•titiac-   ON   tto^it'aicii    o^'Kji    •1JT0-4MC 
34l4    aaor(tt|44ft    oa    ^Ist    oaiicat    niTa    wo*    savic**. 
I'I'la    rwit,  ,i4T  1  041. 

40-t*«   aoa  OIV.    13 


^amtCTisMS 

•ft(4ac-   ON   »«044»'aicii    oa'i'ti    i.,»0"4'l' 
:4»4    aa>r(t3i4i4    oa    .1st    ^a'lciL    -^I'l    aoa    -vaTic 

"»t"     r«>4>4T|0>. 

•o.**«   aoa  0 1  « .    13 


44.lr, 

■^•4a  (N*i4«tai>« 

"ttlls    ^    ata304a4*tL    afl'ansT    iTtTpai    »oa 

*''»4sCf>     «44aitfD     a^lft-'      ^f-I^Ll».  •4U441S      *X*a44»^t 

'^     4«C|Lfai'10N      4NC      »TajC»jaiL      4N4LV3I4      ".#      4  Mf 

-.*4S     tOOT. 

'8-»aa  •«•  0 1 » .      1 


taatCT  or  »«4In  3iit  «nd  aoaotiTv  on  tttviTti- 

TeNaia»Ti«(    TaaNsvcatt   arso   »Tae4»<|TM   ano  ri.iiTi': 

H0O4  4.Ut    or     ALJNINA     INO    M464«€  S 1 4 . 
40-r**    H«  OIV.     It 


aaWTtc  aittei 

taiiTM 

Moa-'YjK4v.    iNTtaaatTiTioNS   or  aoata   safCTat 

ANAI.VJI4    or     LOa    raCOUCNCv     FL^TuiTIONt     Is     T*4C 
a4S»(eT0TtLLUaiC    ritlD    lAtCD    ON    tOVIfT    aarosoist*. 
40-t*«     IT)  DIV.        I 


41.040    BI1T«I*4/Tt««l 

Muttum  a«4awTic  aiCLBt 

CLlCTma  aaci 

iN*i.')«   iTucv   oa    iNntaato   a«oaii.tj    in  aaoii"i»T 
oa   T44t   aati    ti^taict    aiT*«   i    tu^aia^oiro   liao  acaTi;a»ATioN   or   i   a\_ASHA   bv   a   aaoAC.      aaooc 

n  tTaia./TioN.  c>4*aACTtai  jTics   in   a   oiiCHiaat    tuh(   »itx   an 

46.**«   a«i  DIV.    IS  AiiAi.    NAiNfTic   ricLF. 

ao-to*  tis  OIV.   }s 


4i.e4eiiM  laceiAAiitcii 

■  •Tt*    ■•<«■ 

at»oi.Tj   or   A   TXoafTicAL    STunv   or   T>4t   at- 
N4VI0*   oa   A   nooMfO  laaM   anp   that   or   a   lOao   in 
i*Kf»oi.4a   tfAi   4Mn  otra   aiTta. 
4».t««  111  oiv.     a 


•coaiiTtei  4 

All  aoacf  i*uiM«MT 

la^ACT   aACTOat   ON    Molt   atauiatxtHTS   arL4T|ya 
'0   iia   aoacr   iouia44»NT. 
46>t«*  a«t  OIV.    i« 


-4C-IN»     31LICTI0N     tTjrv, 

46>#*«  aai  OIV,    It 


LOCItTICi 

otatTiMt  acMaiiCN 


MMITtC    aitLPI 

tm««i»iT» 

INrLilC>»Cf    or    A    O.C,    ANC    i.e.    SAlUfTIC    alCLO 
i^On   4   aAj   nifcnaatt    ^.KU^. 
4i>.*«*  ail  OIV,   IS 


**I«T|C     VltLDt 

r>«*»ioNte  rMiMtoM 

•amtTic   ruLD  tartCTS    is   THfaaiONic   ai.»i«4t 

DIOOtl. 

4».t«*     lit  OIV,         < 


T!e  att«eN 

(TMUITT 

r»ataINtST44.    NMC     TmimtSCt     INVt5Tt44TI044». 

4e-r««  ft*  01 V.  7  3 


«044t   aaicTicAi.    co"4<Intj   on   THt   0t»tL0a>4tNT   ora<i4Sa« T 1  Tt 
iCTi»lT»    rv'NT   ri.oa    NtTana«3i    nasaicntnt  OIIB4Tio« 

r>MlNtC4Ti4t. 

46.*««    tat  OIV.     It  AN    IsvtS'IS4Tl0«4    oa    THI    rrrtCS    Or    4L««LINf 

aHO«a44ATt     tOlUTlONJ     4T    (LIVlTfO     TF ■•ata4T.jat » 

ON  r04"ao'i44o3  aaeaaafo   4t   aooa   TfaataaTuaa, 

JOnC     aaOOUCTlON    HatCTS     ANC     JTOCa     LtVtL  40-tO«     tt*  OIV.     IT 


m  12 


MAO       MCT 


'I  -f«l«^  «1«   •-»   -'■•  t  ■'-     •   ■»'•'«   ■•*    '" 


>l>-t««  «*^ 


31'.     JO 


4^  «#■■* 


»  J     »     s    a     '     - 


->:•  ■    M 


Mu««aTo««TTae'^«»iet 


^- : ' ' . 


• ^  ••      -f 


k3..r*«   •' 


- ■, •    .,••    . 
low**   •*• 


•«4'*ll      44.*«a"4 

■  <<Tr**4.  I 


,4     -4     *i'«l-r^. 


••     ■        SI 


MET  -  MUS 


•  111.  IS«*<»>III 

Mwf'r:     »Cutli;"*»*     r«c-     T,a4     -'»Fi.W.     -"'^^S 

■•^-•"a'-^s     -rs'r«i     P'«^:-G«4»«-     a."     a8f-»a--« 

s-'.-f-a        '-a,     a'aO    ■f»«a-'-«»    •if»a^%. 
a:>>>**    -wn  3  1,.     1  ■• 


'4,.i 


•"!C*0»t9^< 


*w  -     ■*'  'a, 
as. I**    t^o 


•NOLicui.*!  tLientONiCi 

TMt8«T 


; I . .     3  5 


'0«    tLttT«ON    ■0><«»«D'«€NT    OT     TMIN    roIL     »     »»IJO»    0» 
COCLI$tO><     HHO    exfKGV     LOSS    »"0«»«lLlTtti    r»o» 
€LICT«0S    BOMdmDKtNT     IS    »«t«CNTr[). 
t(y>t**    «!•  31V.    to 


»''-s     -»#    3a*a     ?s     »Mf    ;^<B»a»:«;     •». 
a«»-     a    as'     -at  '  a ,  s    •[»«    #T«r'    aa^. 


'CC- 


■trail  4LUi«< 


•  !.•%'•«     ••»«t '0"'"""«'-«" 


:  %     asr     »  ••?  «1  •      ■"•»,«  a - 


3i  • .       «  *■  >»f  •'•fa      '    *» 

•3.1**     '•I 

-r     ■-€     !•<•    •    V->.      />••«<     ■••-.s     %•-•.        «    ..'      ,) 

-r:Ma,-j#«    r  >•    •  :  af     %'\-»-s       ^    ■,••'     »     -"''  •«a'«li    »^»r*"* 

,.a,        »a  -a»'        •••        •--       1.  "  •  .  <  ^  as"-.     a«(  .^tm- 


--^,    -.  .f    -•1-    ■-   ^•»-lf^    ■•>   ••"'   •■>••:■ 

,      ...      ...     ".  s     as        s.t^•  ■-..•■--.      -'      >■-» 


>o.t*«  •♦•  ^ ' ■ ■   " 


•■*««('a«l<«*i 


kO-ff*«    ••* 


J^ 


-.C^-aN       .     .        :•     '■**.iM'    "s     ■        •     -ai     -    - 
.t'a'     '•^     "'.    ■*'     "■''       '         "'•     "" 

a  •     a     >     a     '     ».*  ::>C"tCI        '  <* 


•ai>«v^>;'^'««    «T>aeOt 
•  4»|*3I-;"    a^wO*! 


't-^IC^C*     .aO'*!***     '***      as^aij-a*     -a'     \f  -  . 

•s.r«*   i»i  "'■      ' 

>.a_     a a.     j«     -i-s  :_e     »•-•?••    '1 

,a,a-  •     -     a  ■  s       ^..•  a  ■■.••.'-.    -,  •    -  -     -       - 

•a, -a.     .        .'■•-,•.       ••        •J*'^*.iJ« 

to-t**    111  •aiarfkllT 

9Iir<*tIM    >4»0Cata« 


a     ft  a     -f  •  :  .  a  •» 

.  .  >     (        »     »  •  -»     •  •  ■ 


~t   ■'••  .!•■'       •■        *  '-I" 

•     ■-     tf    ,a t     -.a-.-a 

-  a     -  a  *».-  •  a        '     ^  . 


N\      *#      a     af  a-  '  - 


y<.      a  r  ^  !  S  '  a  f^  • 


•9«r9  •nniil 


a!^.t**     aaC 


^ :  »>  I  c   •«  ' » .  I 


aO.f**     •n 1  Ola.        » 


-.f        -L«-        ^-^iL^. 


Mua<«r*eMi 


•  e .  ■ » •     *    '^« 


•  •  ^  -,  ae  ^  s       N 


31  •  . 


„,     '.at        ««    a.     •»>*'      ■>»     ■"«     t.f  -  ••)-a  V.»-'- 

•  •or-ni'ioj^".      t'-oWN"*.      -•«<«•••)««. 

•  0.t«*    •»<  ^••-     '-  «i«t««l 


,,    .,    as-      c.f-    •■>»«■      '    •   •'^^•    - 

a>.r**    4*1 


MMIHTtMMiet 

>0>t**   »•*  '■ • ■       ' 


•  €«••:-    ■<.€$'!-.»':  J«    ;:«t    T^    •    ta.-   |.    »v-        .,.,^    ,,,  d:..    .» 

:■*    •-*      »r'   t    'a-*'    ■»    •-•    (..  ■  ••   -.^— - 

t^-..     -.  •••,:a_      •»'     -         ---ta..      ..\»a4 

.a„- -.^-^iN^...       c•'^«t»:-^.       ..-,ff.i~»,  m«'»»(X.1»« 

>».>**     •*!  3"-      '  ItrtO*** 


'•oeuc • 1 9* 


5^«,f.        >      •-•IF-      '.t-     -a>.t"      -.-•• 
•  le,^    »a*»t'    3*     •     M.'     •'^•■-rt    -'•*«     «  5«  iO-»*«    •'«  -"••     '* 

St-JI'f     '••'«I»»     ;■<     »«>if     as    «»•.?     ••->.«..  ^-'.■'  '  f: 

MKil    lMC'*d>(9*' 


•<itM*M<««r  CM  I  vat*  t< 

Ii«U«T«l(l 


l,^^«.c:>t   out-ti'«a    s•^•t-^. 


•».»««   •r'% 


«o«4e  »**"ic»i. 


H,-»     'H     '-.f     3€<f.— 

r-MiNteai**. 

tO>t«*    M« 


■H     »0(.l^     as «■'"     '     •-     •        *•.••-•.'•' 

■  aia     i»#  -  ••".i#a»«- . 

•3.1**     tlO  01..     JO 


•taiTtaiAi.    -'>a«»e94. 

L  9«  T  1  •  I  -  I 

..orf. -;-.«,     D.     •...-•I     ■€-•■«■     ••f"'"ION 
-  ^aa' f  •  r -ar  a       a.«4^a*'     '^-i*  ♦^i. 


D  1  .  .      1  • 


aO.ff**    •>• 


•■•'>«Bi'i;« 

•  4.M**'t 


•MovMtact 


••la'»f  >••      >•'"<• 


~s     a.  -,!••»*. 


TuM    a4^«f    9»    .    '0    '00    D«»«'t»    «r.«i». 


«»<«#  it  TUB  m«    ■ITMOOi 
9I»LI»— *»"'I1 

»3«   •€*»r.Ll'«    •■«   •»"'>-.-^-"    'i.-"'- 


*«-««•   w« 


•aarvmii'ict 

•  41«      •X*'*- 

,,,  .,     ..     ,^        Ml     >•     "•' 

* :  jaao"  •  •  s . 

4(>.t**   an  '    '  •    ' 


•■4rt«a*'ie« 


i19l"^«*****   on   •*.« 


.4'a«^4C  '  j«"»«     "f--"^' 


rod    Ma.i  ,  !   ••    •"»    •'■•v,!^"    •^^-•«. 


ara^-ja'      T*        asd.aif     a--        M     .a--»-.--«w 
-  I  .  .      '1 


a  ^^»  - '  %  . 
•  S-t**    •1'' 


.■S-V-«-'-«-     ■«■-••''•»••■'•■    ••«'    «lca-y--«-lr«^ 
.,4    ,,,-.-    ^-.t    "■-    -■■»•    -^---if-    ;-..— 'l^x 

■s     a     •'•."     -■''      »4'(*     •>•"!-     »•;— 'Nfl     '"     ''- 

-a^>---^    ■  ■.    ;«    •  •'    ■'    ^f,'ir\    -.    •••f«   •••-«. 
as-t**    «»•  ' 


r'4»oi.  T  •" 
•  •an':  ■<•  i"f  c'» 

--f     arat'.      ,a     .-aa'S        s     "t^.     .f^ftaa^ff^     a'aC 
-f-        -«-a«  i-     "'     ■•    ■■     -     i--(». 

ao.t**    •••  ■  * 


|T4».      C04"»«i 

«4»49Ij"    at^O't 


*«f T4a.0««4atr    c9«^0»*Ci 
afo<jf»i9«    ^'••■if™" 

•  |D«-»'1«     3»     5<na»0«f«..  IC     :-»«»>.{«'.        f  »- 
»ta:-»fa       -HJl-'i    <J»»oa'     -HCJar     '»•»    mwoflta- 

•  •J'?"<«''  -»»     •'     '•>«     -€••>.     •''~. 

•».!*«   aTj  01 »•      • 

•»3x-">«    »    «€'^^    c^aao-'L*.       MOi*    a 
•  a-^-..     •     t   <-     a,    »f  ■•C^^tONYl.r-iaO'ai    .«     a-'     at 
afj<l-l    •-.'«•»    •■"    •-«    »*r*»»C(     ->•    "OH-    •» 

•a.r*«  ''a  ^'"^     * 


•0.ff*«     411  . I • .        • 


ar'»«     ■«.fa 


f  3«acll  ■>* 

aBM^a^     'Oa«:i;os     4.ac     !''     s:'Ma»'^N.     mf  S: 
9     pia-a    af     -r     .aa:*^s    n*'p^;^^«       ^f'a^a     ' -a^ 
s--.--f  *a     .   '-     .•'f»Ia^Si      a-     afyf^a.      .>fo'..<        • 
•',    f     -s     '-«a4t.«     0*     ▼.•«     •^'-CaN    '  ^a     )-!'J    -^^. 
•0.1**    4a«  3I».     IT 


•••r»j*f     'aCCaiaMlO 

'•a*     mr     :..a^a:*»^!l":S     0^ 
'•I-     "f va. 

•n.>«4    laa  :i..    J5 


••C**INI.«4 

r    N-a.fs'a^l    ^r     'Mf    ;     "  •  N»a    ••^cflsi 

•0.1**    144  .:•.    ;3 


-aoa^<t 
•••«r. ; 


■ai 


ElCIT»TIO»«     ST4TE5,     CMfaGv    LEVfc.     laO'NO     5T4TP 

o»   i*4:iL. 

40.t**     *T1  OIV.  4 


••t  «■•-     src  .s  - 

:  s<^-a^  .'     »  j"f  . 
•o.f**    aio 


51  so      ■  -'      -r,v      's     a      -»,.f^ 


•"ifaoaivt  c o""!*! c 4 » : r «•   j»5't»j 
"l»"  Ti»»fa«TL»n  aitcaac- 

aj«4ani7rn   Micaoa*vC    •^iPLflN''.   'jats   s"-,^.-- 

'IOk     ES'llNVra  Ita6    N(aS.<acS    Pao<iB4«.        «4%.c.'».^r 

or  ^4»»  <a  M«.  41A4.  6i3«  iso  Sa^aOa^.aP  »-«4s- 
raTaT4^  aa^TfCTOa  ▼•  'D  -^^caaTr  at  t^-  "a-apfs 
•  D.ff*«     AAO  01  .  .        4 


aairaotavt   raui 

C"j»wCO    "ooc    THtoay   t,-a    40.4scc3   "IcajaavE 

"CKICH. 

•0.t**     IIT  3  1..        « 


'r»«T^»i-is   •sc 

■  a,     r  ^af  a  •  i     a_^  as* 


"ao»icaL    ar«io«« 

-•v€  - ' ' .'    •sn   :  .s^-i 

•  f*'Mfa    •  ^arc  •S' !  ".0  . 
•s.t**    ait 


:;aa«4aa«rTai;    tavti 

"f4lU«C"t%T 

B»a-f ^ ; sr -    aavc*. 
•0.1**   14*  o: 


"!(-aoa<»TtT«OL0«» 

»0y>.04a*   ^Avft 

■■  I  *ar    ajPf^s    ^N    "  !  ca  >«€ 't  OaOL  04 : :  •l    ar^faac.- 

•  :'m   (^a.,a^'a    jN    »-f    -io«r;3N.*L    .•a!«.i'*N«    o# 
'-1   4^  %"••.   eir-^'.^c    ->r   •■•<w.    N->~rs'  ■..    as" 

'ftas"       Hfa*'     tM  ■  :  -    aac     :  sr   iff-    ■»    '    ar  a  -  . 

'-•■•C 'fa  r \*ICS. 

•O.t**     1*0  01..        J 


"!cao»i'.i4»'j«ii4Tio»«    ilLCCaowicti 
*X%\.  l9«4>aMi[i 

as    ass^'arfS    B I  Bl  I  ^ia^a*.'    :>»»    '-.f    DCifaS    »•»'» 

•  Pa,  !C*.'-is'    ->*    MOC   L*a    ••c.^tl'.r.    5'    r  .J  ■  T  •»»  w* . 

•  Cff**    4at  31.,       ■» 


■tcaooataaiiiai 

•Jf.      COSV4«IMtT10«l 

a     NC».a->^     »oa     .-«     3fT|c'I-'N    Oa     - :  '  a  3«  ;  a  l 
S'aa  1  sa  '  :  "a,     ->•     ja-a     JC  '     F  SG  ]  sr     »jf^S. 
•0.|*«     91*  31 ..      13 


•l?aOO««4N|l>l( 

a:a    »-^t^f     aaotaaa-S     :s    r  jr  ^    "  !  -  a  ,^B  :  X  ">.;.  .        ar 
*■*.'•*:.•     •fa'^is's'-.     .-     ";:a-»Bla.      :  ^a,. •.'%•' 1  «s 
''*     'la-aar.    a   <l'    ••(     SJ"p^aiZf". 
•O.J*«     tT5  31 «.     n 


•Mlcto^avl    iMTioaKl 

■4TM»»tTlC4l     tNtLTlIi 


l'a<.l 

wXkOf ia«je»Iyf    rfl«IN« 


',•■    ^f '.awisa.l ?N    9.    .^'aAs^sTC    1*1- 'aTSC oa* . 
•  O.t**    111  31..     i-" 


•af 'f  3«0t0«IC^L     •4«4I«»Hi 

•  ■all. 'in 

's.fa':'ia.;js    of    •.i*»ta.;a^    faa^as    in 
"■*i«"t:»^     afa^Kfa    aaf^i-.;^s. 

•  0.1**    14'  - :  .  .       i 


■s.Ea':,*''.s    ;>•     '-•€    ■)•-«■..    aa'fs    ~*       ss'aa 
'••■'■  ^'V'     aa.ts. 

•0-i**   i4t  ';•.     i 


fiMOLSaieti.   >4*4i«af»i 

••I"»4i.^ 

-    N  ,^f    :  as:>a  .    a|  V  t  'aa  *  :  J»,  I 

f  '.  ~a  3^  ^',  :  '  a^     s'    C  •  e  ^    3^     'a^a; 
'•,•.'-     *v"     aalNfa^^     af_a':"N\-; 

•0-r**   a'l  - : . .      i 


rOuPLfO    "Got 

re.icei. 

•S.t**    JIT 


l.C»y    FOa    aovASceo    «ICa 
01..        t 


'•*€     C•^3•.IC4..-f  Oaa     [>r     .40     TaSOC.CONW^  TED 
a-a^a'S    as3    th£    rOuatlTii    COffFlrrfNT    or    ▼-*£ 
•  SSrCU'fD     !-lf»,.     CiatCTlOsi,.     COi'Lta     44? 
■^f  Tf  a«[  Hf. 
tO.I**     ill  3!  ..        » 


«4»0*    "LaTia^ 

MfT.a^»,    rp,    MloouCIta    V4»0a    anTED    XOi.  .gOCNJ" 

-•T„.>nr5   roa   THcaaioNic   coNvESTfa^.    aTaoL*4is  oa 
'fi'^'iTs   or   »aOi..B0f wu"  HExACaaaoNvL   atNTar.4L0- 
»:j'    ••»--   «f«4rLooainE    —  cavsrtL    saoatM   ..jn 

«•■<    C-.ai;      'ToOItS    BT    EttCTaON    "Ica05a4»H.    4N0 

•  -Ma '     -  'rroac  t ] OS , 

40. f**    «4t  Olv.       1 


••"OL'tnESu-     4LL0»i 
»ST!0«tOtsT! 

aaltr    3'*CuSSI0S    3r     .-f     [.Pa-,r.fs. 
olIriT'os    arsis'ascf     IS    -3t*-a3fs  ...    ■» 
■  ITh    H4rM     .. 
4D.9**     44T  : ; , ,      ! T 


aHOON 

■I*LI0«»4»HI(| 

•  S    »NSOT*TED    BIBtlOiaiP".     3s     _-.»'■     - 

aaowES  4sn  at^s.  I^■Cl.uc:^j  •ac'*:  r<=_ 
•  so  a».*4T0L0(;iC4L  E  tafa  i  ""f  s'*t  ;  «s  •'.•_: 
•O't**   las  oiv.      1 


•MOO*  I  •)• 

»J««4lltNC| 

•  stLY'ls    or    T«£    aE5a3sst    o»    »03aED    Siiar4Ct    4..- 
iLiaSuara^E    VESSELS    'C    OCE*s    i4Vf^, 
40>***    n«*  3  I  V  ,     31 


"!C«0«4Vt     0iflLL4T<m» 

NC«4TI^     af9I>T4MCI  CKCUITI 

"E.E^o»«fsT   or   4  ctsraisuTtD.    aso   4   44.^,4410 

■-••SC     T   ISSf  L     OlOOt  0»Cln.^TO*5. 

tD.»**    T*«  D I  V ,       a 


•"OTIO* 

BI*LlO«a4»»I(l 

"f41  laExrsT    or    iuaracE    "CTjos    a.    hE4s5    or 

isiTauarsTs.  4ssot«t[o  b ibl I oaaaPH. , 

40.»«*     ITl  31..         T 


<Icao«4vf  « 
lOLie  iTtn  VHTiici 

aICa34*.f     IsTfaaT'lOsS    •*    Ca.5T4L    OCrf-T 
CEs'fai. 
4o.t*«  *ei  3  1..   79 


<ii.ir4air  t4TiOMi 
•cce»»4«iLiTT 

NcT-.oos   or   i».4ais«   soLOIEtS' 
ojir«    9favf   xcact. 

40.1**    4S9  OIV.     }( 


•TTiTjors   Toaaa- 


aa't^     ->r       ss'aa^f 


•iLlTatT   a4rlSNt 
aaoiaTios  H4t4a09 

afvlra    or    44mt     laaaolaTEO    roor    anOLCSO^CSElS 

^^or^^f,      s'ftsiricasT   c^acs!      toiicitv  nafai. 

»«Es'5     Is     4s'M4i_     rff^IaKa     TE5TJ, 

40.1**    •«]  01..     24 


<lLL|i«rta   lavti 

•■0*4«4TI9« 

a    S.  lOY    or    aaoa4G4T|os    hcThoos    roa    possible 
lM    is    the    Sij«»lLLl"ETEa    t4vri.Esr,T.<    aESIOs 
l.C     '3     ~.l     HNi     or     'Mf     CLf CTaO"49NCTIC     SP'C'aj" 

15   paEscs'tr.    4LS0   pTxa   aEsfaarM   on  •iLL'"»Tra 

t»VfS     IS     IsfLOOfC, 

40.t*«     **1  OIV,  1 


aiNtaaLl 

Tt4htrS*il4TISMl 

5'CPai4f     aEtasai.     T«4SSrO«"4Tl  OSS    0»    COtJITf 
•  St}     STISMO.ITfl     aH4SE     3I4Ga4MSi     SPC  C  T  ao  V*  OP  T  c 
•SlL.lIS. 
40.t**    1*1  OIV.       2 


MtOOULtTMl 

INTttrcaaatTtai 

•   "ooinrn   raBa.-PfaoY    1  sTEarf ao»«r Tta   •}   4 

c  I  ir  a  1  s  Tsa.  TON   riLTfa   4sr   •   taoouLATOa   roa 

1  OSG  1  .  ,jni  sai     aOOfS. 

•  O.l**    **1  01  >.       * 


•MoeuLtTMa 

1T»»0114 

Paocf Eol^*«»   or    tme    ttm    ivia^osias   OS   Hvoaoftfs 

T,aTa4TaosS  •NO  «O0ULaT0*S  held  at  TMf  Hri490*l, 
«'.  "OssouT...  set  JfasfT  OS  }J.  JJ.  4«0  >4  »4r 
!«*;. 

40.1**    9«t  OIV.        1 


•K0TI04. 

0»etLL4TI8« 

THE     roaCEO    0SCILL4T10S     or     »*i4llO«    0««rT     JMIPS 
ISVfSTll^TfO    Br    u5t     or    ISTES«4L    f0J4T10SS. 
4D.t««    111  01..     11 


•««T|0«    *IeTU«f    CAMCIItl 
4VI4TIM    MCDICINt 

tv4Lij«Tios   or    •   "OTios   aicTuat    C4»ei«4    4N0 

0PTIC41.     SYSTEM    OtSlSSto     TC    PE""!'     -<l/"4S    EsAINEEa. 
1S4     STjo.     or     VI5U4L     rii4T10S$    OS     •     C0C4PI' 

IssTausrsT    aasEL. 

40.M*   til  01  V.    ;» 


•••OTon  neacTio*! 

PtTt«OL0«» 

risoaofas   or   MOTca   rjscTios  aaoOiKEO   a. 

OlStaSt    4S0    0*u65    STuOIfC    TO    OCTraalsr    T.ar    SITE 

or  4CTI0S  4SC  MECMtsiSN  Of  TNc  oisoanra  aso  4 

"CTMOO    roa     THE     OU4STIT4TIVt     Me4suaE*CST     or     TMf 
0114BIl!Tyi     IHVFSTIG4T10S    Or    4    a»TlEST    »ith    i 

aaorooso   aEPiicTios   is   tEO   blOoo   cell   cot  ines- 
'Ea4Se    aCTiviTY   atvf4LtD    IT   TO  BE    4   Hcar-^.Taav 

OErfCTi     TlraiNETaiC    C  HOL  I  St  STEtiSE    ••r  thoo  i 

asTrcMOL Ts€STEa4S£    TOLEaascE    Is  sas  aso   aaTs, 

40.1**    9*1  OIV.     It 


•MuacLti 

•  lOCMtKUT** 

0u4sTiT4Tivt   oCTf awisaTioss   or   sYoa*.oa»s  •€*' 

S4JE      Is      THE      SABToaUS     MuSfLf      or      ME4LTM     MIM4S 

sjejccTs.    siTivr  or   sEt-LEvrt   asp  -•igm-^l-i Tuof 
•BEas.      THE   arsPiaaToaY   f4P4CITY   or   thc   mm4cle 

■41    4^P4aESTLY    MI&Mfa     IS    S4TIVES    LIVINC     aT 
"ISH     4LTlTur<f     4NC    ESH4«1CCC    rNlYN4TIC     4CTtvITT 

•  4S    PB0«4eL»    »EL4Ttr     TQ    THE     HKMTa    »I8»rsT 
CONTEST    or    TMT     SaELFTaL    "USCLt. 

40.t*«    ITl  OIV.     It 


5U"S44Y    or    aESEA4CH    lu»>PO«TtD    BY     4S    osa 
C0«|Ta4CT,     I*4t-I9tl>     WHOSE     4IP    449    TO     5▼.r^Y 
««T4B0l.lP.    'LtCTaiCat.    4Nr    ■«C"«SIC4c    tifrsTS 

IS  sruaowusruL*"   rijNCTios    is  «is   4>tn   tsisaL?    is 

OBOE*     TO    S4IN     INSIGHT     ISTO    NtCMtSISatS     ISVOtVCO 
IS    CLISIC4L     "4NIrt9T4TI0SS    Or    riSTL|«B4NrrS    or 
TH£«.t     r  iNfTIOSSl      10«     LlTF*4TU«r     afrEBEMCES. 
40.1*4    BT*  OIV.     It 


MautCLll 

coal  Til  tCTION 

risoBOEBs  or  motob  ru»*cTio*i  pboouccd  by 
oisCaSE    asn  oauss   S'UOIEn   to  oCTfasisr   T^r    site 
or   •cTios   •so   MCCHakiSM  or   the   oisoBora    asO   4 


Vl-15 


liUS     oct 

•taiic    %«»iv|TT   M«Tu.(n    r'    '0  •»    «   ■<«•«" 


I     UT« 

to.***    M'  "  '•        * 


i9.(**     *•• 


J     ■        )' 


\    -    v^    » 


.»4.  actMLt  ieoi««T«ii" 

•■3-    l'«0»»««»f    •«OP"<:t3    ^-    ■•••>       '♦"*     <    *' 


*>.    0    I  •  i  'f  . 


,.,.,.,,   f-<.i«(  i-'»»    •■•-    •-■>•■'•■:    .-t-'. 
•o-t«*   •••  "  •       * 

.«Ti««.- •»•  1  .^    i»t:"j-    "     rf«    ,.■•.•«     ■• 


•  ■:,r4«    %»-»':>"\. 


«ot^f."    •-««-■  5" •       »»•;(    'o.f"    't""    'f**!- 
,»••     »>   .'I  .      1  JOr    -•«     •-*.-•  XI-     T»f«.Il  1V    .1'- 


HKX^I"      •«««M0      <«iH.« 

.  5«T »';  -1 
MuC^I.a    •^•»»fO    •«»■«.» 


•  *.•    (  %»/ti*  I  .^ 


40-t«*   an 


K44.  «ci«ri.i   ico 


1 . 


•  941  . 


V    ■•••41.    «*<«..•■ 


my     ,\ 


31< 


ll 


.i4f.i .*••    •■  •-'  -*■»••-«•-•-•; 

40-rM   m  3i«.     • 


••MUCttM 

4e-t«*  t«»  D I . .    I ♦ 


r  ,  4.    -»«-»•». HA  ' 

4a-rM  «ii 


0  1".     1  ' 


.a.f**    t%i  31..    10 


i.-v:'.--       .1..       .>    •     i-         -»l-»"'    ••*    '•■    «•■ 


,i^.r.:..-,     .    .4.    ;    •--     «-    '■«    r-.Ti«,    ....»»>.- 

-  mr    .*■**#  . 

40.r««   «««  "'■    " 


4  rv  I  C    !••  !•»».• 

4l>-f*«      .^1 


-txc':;«^   «^.i.,o«'io«i   ■»    '•« 


•ei.oi»«  '.ic«ti..»»«  »^-5'». 


,;^4.     ~-«rMa«.        '(•-■•^     M-.'" ^     *'  .' 

•  t      .•■!,     ■-      •.•••»c      :-X«>"X»      •-.'-»-      .      I"''"  COiVOIIT     •4Tt«l»..i 

^^.    ...    ,...,«.-i4.^,... ..„,.:....>-    V    -^.::..    t"^..    .- 

**■•*•    '*'  c. «»-!:..    ..4'M..   ..i-i.-'x. 

40.t**    !•'  ; • ■ .       I 

IWUI    ITtTlaf 

li«4a    BI»»t«C»'IM.   l«ua»IO«t 

Mdi-rai'ia* 

;^.:m,  r';:-i;  :^-.:-.  •—-  .  -»•«■     ..^..-.  ••*-■';;;::-::::;  '^"^ •"■- 

4».r^    ,„  ^1..    .»  .o-M«  .«i 


amiun  M.Lm 
tuteT«ie»«. 

cowotM-w  •■•  »o«"«i.   '»  >•-»'   '•   «•--■>■'«• 


til 


aiMlvat  MxAvt 


•><    p..* ;  • 

•t4«». 
4»-t**     M« 


,         ^-..-4^      4«»-'«       )*      •.<.l." 

DK.     I* 

arict 


'f aa4ia 

.(.-,.•   -«   .•^..•■«   :.    ;mi  .on.i»o-j«ii     t"- 

'1     ltl«    ..•-— €•••■     D«fr<il>*-     •"«    "Vfis    •'!"0« 

».40'   ">♦.  .»«.    . 

4l>.t*«    lai  Jl..      1 


OCl  -  OXY 


4a.t*«   tn  0  1  ..      J 


ry«..,4Tin«   *    n-n^    »«o^a'Il»    5» 

..«OIJ-    .CLOT*    CO-'.!*!-*     ••'^'^-     ;^-'         ' 

•  .»'.t.J-i.    iiactwii*.    auTX-.!--.    •'i-»'i<-    ->• 


•OLT^OtXI". 


MuCLlaa    Kavatiaa* 

-«,.., -.■.--»»'<«-i-   ';<--   ;>••»•'■•''-■"' 

40-tM     »•■»  Dl..     13 


•.■.,tLf    .«   catl»   ••o^a-nj    5.    '^^--';';^, 

..«T.LJ-.      4-0      M74-IU-     4..3'»      ••      •-».•"-      'T  "** 

4t>.«it>i    4»af «»-iTa»i>.   :javc». 

.0-*«*     !••  31<.     I' 


4»o»ic   »>«a«»   uI»»Li 

4a.t**   a^a  ^ 


Ml-K 


MCfua    a.«ft 

twic'ixiatt 

.,4,.,»     T»     •-«     •tl'Xit     J»     "^1«fO     »    ••.CI     .nC 

»j«.^a»,-r    ,nM    s   •:    Iff*''   ■•••«. 
40*t*a    ****  3  1..    ^  i 

•OCf  ••»•>.•>  I  C     0." 

tiai.  IMa».<1li 

43..««  aai  0"-     * 


ci>iie««*»Mie  oaT. 
»«..■   •taioail 

0Cl4'>.O«a4^M|  c     O*'*     COLttCTIOS     4'.P  ai'%(jrTIO.I 

!»    'Mf    ..oaT,.    VOL. a    .(ticMt    |><L  <•'■•«  »€.«->«4l 

¥4a'4»I».«     t*i     W.     LlvlL     !*<     •.-€     .ar'IC  'Vr.N. 
•^•t*«    lai                                oil.       1 


aO(l4Ml.M> 

t44.l«I'T 

'.•^ri    :>'    i^r.cr    •t»'t...^^f    .sr    *4l:ni'» 

-t«Ma<>..  ;0.i5    .T     tMOat     J'.'IX*    -*^    •Kf    oar^o«« 

■  04t^     '  ->•      ;  ••  1  . 

.0-l*«     401  Jl>.         i 


MIL     T.Wt 

a4l*Ttii4K| 

.      »yawf.      0#      'Oae.      •U.N'I      [N      'Mf       1  1  TH     N4*4L 

KJTM     !•«     r    «^.OI^     sro«.4C     •4N«1. 

.O-t**     T*«  0  T  > .      I  . 


afa.'isaa   atMaaCM 

41.44.  VlU 

--»•      *4'.;i      D*      4..      4ftlTftMMCN*      »•  r>«^  F «      -.^tf? 

•    .f3a')f.t..*    mA'9]i    jW    r.«    'Hf    .r^arNfatvs    -». 

NOOf  1      ">•     .     'ai^IC4L     a.T-     .NT     O^Hf.     4C»Cl.'-     Nt'- 
40.«M     ••«  Dl  ..     }4 


aiaa'iawa   •fM4aCN 


40*ff*«     ^^4  IT  .  .      Si 


*<.*-'vj^   .r.vfat. 

.s-t**  au  31 '.    i> 


»»a4»o«i    i«4»»<i»4Tieii 

•  •ULTIII 

•-f     -.»»«. *ia[.L     'HfoWf"     11    o»eT     '0    Dfvti,0* 
fi^r'4*T-»N    v4*.Jf    ar  1 4T  I  r»..i..ia^    r  i.    -i»<    ,.<n    tao 
fLlr'B'X    rr^-'aav     »oaCf    aao^Lt"*. 


WIC41  lauiMvaT 

.   c;>N*a  :»ijT  1  >,   'c    •>.("».*fo«»   oa    K.^ir«c*> 

*€a»I»Iv(TT      4HO     ftC-AN'  '  T4'  :  »f      f*.^     ,  4  •  I  ^i.  . 

45*r««  rra  di*.    i. 


"le.L   •»9»faTm 
•«.4a   attioMt 

"'•IC.L    ^ao^fa^lfi    Ja    •-^    »€.I>.4    M.    S4¥.l 


••oM.aaKM   ieoi»i/riaii 

•r»e4ac-   ■'N  M-^^^.i:**.    **'!'$i    ..•o*«4'tc 
r...   •a"vr»5!«**   :>*      ins   ->a'':4i_    -.•.   ro.    -^p^ic* 
s.i'l*    f  .4.     4.  1  >. . 

41>.t*«     4M  31  •.      If 


a40I4T|M    «f4IUMI«Nt     ITtrtHt 

MNca.'!-**    o»    "lft»*.»oaia,    C0H«atNT,    4«#n 
"  I  w*4^.  •    rx^!*«.7ir    a.ci.^irs    .7    .^a'lr.i.    ...- 
Out  ".C  If.    §.    »0>.l-    J'.'t    -n.ici». 

.^•1»«   ati  31  >,    If 


■  IT4L    r»4j(CTMIt| 

■.TX«4Tte4L     4H41.'tlt 


•0>t**    *M  II  >.     :i 


aairai.    Ta.jccTeaiK 

l»>lCMHO«<HJt     •4TtLl.lMi 


.ia;-»->'c    ->«•!•%  si4.   -.:'K*.    :> 

•  0>l*«    aiT  ->ly.     u 


i..icT«o«4*NrTic  ■mklbiks 

^1  *€^.-'»«»f  N'     3r     §.C40.«*NC    Itf  -  ••'>"4>.V|»  IC 
•9»ra»f.f    t-^     t^l  :  ♦.0-«lPv  3SI  «^     ^l.'-l». 

>s>i*«    i*a  ^:-.    11 


•  L4IKtl 

'OiLHlo»4i.    ra.NSi'ij*   <>a>>«4«i,.  1  .It  J   «->a 

•  1  a..  •  :  ■)N4i.     ;>|4C'  1  V4  T  t  O.     or     CHf'"IC4LL*      tr.rv4Te'^ 

M:-9_^..    .*"i:4lS.      ^:4'?"ic    ..#r   •©^•.•-'.ii' 

"Xtc  J>_».. 

4a.t»«     til  3  1..         • 


...if     S'.'H'IC.I      MC^HC.a.     HOTOM     rrriCTf 

•s   ^ON-f  ii  :,  iH.i^iM   .t.C'lOH    »'f*rwf.       Js'xaLir- 

L."     3tC'>"»'"J!T10«    C»     CHt"IC4l.L''     4C'IV4Tt.< 


4D.t««    II  J 


4N0    ITMT1..0 
OIV, 


Sua  1  a4aiC4Lt. 


eiTMN  HCTtnecvCLiet 


•0**4NIC    eOMVOUMOl 

■tNifW   laacieaLi 

**00iafco    aOOOf*        C.CMIC4L     4N0    PHTSIC4C     TaC4T- 
"tXTl     aHIC~    BOOI'T    P1"«NJI0N4L     «T4»1LIT»     >Nn 

»tC"4Nic4L   »ao»taTiri   oa   aooo.      >HCNO<.ir-*rlIii 
ny-t**   Mt  Div.    I  a 


'i.lC'ao»"lLlc    »0Te»Tl4L    B4»ait"   exCRllFs   or 
seyfaai.   nroaocaio^.  i    >.occcuL4a   tonst.nt.   roa 
fLlfaoNtc    5T4TtJ   or   caaiow  >«xoiiofi    Hr»r*aiNt 

CI>|§'»'<».    rrw    UytB4L    4T0»»    in    TMt    tICITtn    .T4Tt. 
4I>-»««    ••>  91V.     10 


•e««4iitc  C8m»oum6i 
■toCMCaiiraT 

»u"«.a»   o»   atuaacH   tup^oorto  •»   ax   owa 

C0«Ta4C».       ia4*-l**l.      nOM      4m     141     TO      »TI"T 

"fT4iO(.lr,     rLrcTaiC4L.    4NO    ■fC»4«<IC4L    (vttts 

IK  wf u«o<au»f uLaa   ruNCTioai    I*  ■as   4>ao   4Nt«4L>    IN 

^aOCa      T^     «4TN      INtlfrHT      INTO     MCCM4N1SHS      tNV'H.VCD 
IN    CLlNTC.L     a4N|rriT4T|aNl    Of    0I«TJ«K4Xr<     0» 

'.<»€   '(.(C'lONii    io«   LiTta4Tui«f   acrtarMrrf. 

.!>•«••    IT*  DIV.     14 


rC*r9lli<4NCI    LIMITS    or    CL4SSIC    SOLID    vao- 
^LL4NTt,        acL4TI0N!    KrnCN    ValN    4N0    >ra. 
'OKImtXt    a4a4HCTiaS    »MICM    4LL0»<    a4IT    0»Ta««l- 
N4TI04I    or    •f»rO«><4NCt    LI"IT5    .     4»*LIC4aLr     OHLT 
TO    CL4HIC     NITHOttLTCtalN    -    NITaoCILLULOV     . 
»«0^LL4NTS. 
4l>«t*4    M]  OIV.     10 


JTNT^CJIS    or    SCK-OISueSTITUTfo     TMI4Z0l.INtS.      , 
$T£»1     INVOLVIHA    W»t»4a4TI0«<    Or     I  ■  I'-OISUaaTITUTft 
fTMVLtNe     OllOt.     1  ■  1-DISUBSTITOTtO    t TMrL»N«ailL- 
flOt.     4W.O<.ei.II4TI0«..     aiN«    O^NIW«    OT    WM^ISUt- 
STITUTCn    tTMTLIIatlXINf     a  I  TM    TMl(H.4CeTIC     4CI0. 
J-WTMTL-».»-OI«if  TMTL-THUZOLIWe. 
40.t«*    •••  OIV.        a 


"taniT..    »oT4TiohSi    4UIW*.    .no  Tj>«>af  t«- 

»1.4INfO     •)•>     'Hf     »4tIS     0»     Tut     9(J4NTij..     r><<M>     OT 

•Ht    a.^fON-i-a  ic.    nooCl    oa    on.    .nt    T4uTo..»aIc 
fH4N4Cs    r4u<in    IT    aaoTON    ^ ^.^tHll.  1 H^ , 
to-t**   *a 1  3 1  V .    I  * 


••••4NIC     OMMXJMOS 
COaSUITIOM 

fl'aHION    »U«NIN«     or     LlOUlOS.        SUtJICTI    f)l5- 
CjSSfO     InCl^OCI        Fl4S*4|n6     4N0     I^NITI/^N    'W 
LIPIDS.     »J»NIN4    Oa     L19U10S     IN    vrSSCLf'     f'TINC- 

'toN   oa   'i.4>^s  »ao«   LtauicJ    in  vfSStLf. 

40.»««     T4t  OIV,      10 


•o««4Mic  cowaouaci 

OfUTl«4TtO    C 


L4a»»     J^.TllTlcac      StC0N04«T     l$0TO»€     ?"ICT5 
IN    NON-r  9u  I  L  I  ■■  I  UM    atacTION     ITSTtNS.        JNI*X.IC- 
JL4a     0C;o.»0SITI0«    0*     CMt»iC4U.T     4CTIW4Tr'> 

fitrL-o   »j«   1    4Nr  tTxTL^o   Sua   ^  a40ic4L4. 

40>t««    ill  OIV.. 


•ooaanic  e< 
><4Leaciii 


•e*«*Ntc  eauaom^i 

rxAOMACSLMT 

'•OT'WTCIN     IS    4    Ntl    4NTII10TIC     KCONaiNt    TO 
CTtLOMfllNint    aAO\^    IITm    4CTIVIT1CS    4»4INfT 

[NOOH(S4   MHT0LTTIC4   4NO   S4CCH4aONrC[ s.    "(aiaica. 

TIO*    or    Ct»»'4L0«YCIN     a4S    C4»«IfO    OUT    »|T» 
ISOfLICTaiC     »l«tCia|T4T|0N     4N0    C w«0N4TO«a.»MT 
ON    SC^H.OCI     4N0    DC4r     CCLLULOSt.        T«f     4MIN1    4CI0 
COMSTlTuTIO*    141    OCTtaNINCO. 
40.t**    (Tl  OIV.     14 


SUIIVtV4L     TIKIS    4NC    a4TH0l.0«IC  4L    riNOIN<IS 

co^rtttt  roa   J  wouvs  0*  "Onkitj  aectiviN't 

Sl^aaLCTM.L     «.|II«40|4TI0N    —     III     NO    T»t»TNtNT. 
Ill     »0JT.|aa40|4TI0N     4T«»T0"4TIC     THtaaav     ■^•K.li 
lit     4tT.     CT^TelNti     4N0    N€MeuT4L     ^aO»«TL  .C  TIC4LLT 
aLJS    ao.Tiaa40l4T|ON     $TN^T0m4T1C     Ti»E4T#.aNT, 
4I>>*«*    ««•  OIV,     16 


•  UMN.av   or   acsiaacH   ju^aoKTtri  gr   .n  on. 
cONTaa^T,    iaa6-i**i<    »ioSC    .In   aaj   To   STmt 

"tT.BOLtC.     fLlCTa|C4L.     4NC    NlCM4NtC4L    tvrvTS 

IN    Nf  U«'>NUlCUL4a    FUNCTION     IN    M4N    4N0    4NIN4LS     IN 

oaota  T1  S4IN   iNSia>-T   into  ncch4nis«s   iNv>.yco 

IN    ClINIC4l     «4NIrllT4T|0NS    0»    0 1  ST  J««4<»re  4    0» 

THt!tt   aiNCTIONSi    105   LITiaaTuKf   aerrarwrf, 

40.t««    i''*  OIV.     14 


aOAlANIC     CfMVOUNOl 

ttf.ru*  McrtaocrCLlct 


C0LLm0N4L     T«4NJ|TI0N    V*oa4S  I  L  I  T  |  (S    »<»  I  TNT 

vIM.TtlN.c     0C4CTIV4TI0N     OT     CMCNtC4LLT     4CT|V4Ttn  riQf 

MC-luT»L     a40|C4L».        0I4TONIC     4NP    •0LV4t-|n|C  STIt 

"0«.icm.af.  1-"* 


cm. 

40>>*«      111 


M«*4NIC     C 
NVO«01V\ 


•lYNTHajIS    or    6€N-OI»oesTITUTeO     THI42aLINt|. 
STiaj     INV0CVIN6    ««ta4a4TtON    0»     1 . 1^01 SON.TI TUTIO 
ITHTLtN*     0«tOC.     1  .  l-OI»uaSTITuTff(    tTMrLaN»4UL- 

nOTi    4N..OMOI.IZ4TI0N,   aiN«  otNiwi  or  6aN..ntsua- 

STiTUTtO    tTMTLINflNINe     lITM    TMIX4CtTIC     4I-I0, 
!-<«  TMYi. -S  .  9-0 1  "f  THTL -Tm  I  410L  1  >«  . 
4D>t««    *»»  OIV,        a 


■t»C4»Te    •40IC4LI 


"OOiaif-     aOOOS.        CMt"IC4L     4N0     aMTJIC4L     Tai.T- 
NtN'J     anlC"     "OOir»     Cli«NS|0N4|.     .T4iI|.iT»     .NO 

"tCH.NiCL    ►ao'faTifj    or    aooo.      ant  noc  IP-»rlI"i 

Ii»ar»N.TiON. 

40-t*«    Ml  OIV.     14 


•e««4Nic  eg 

aiNITIc 


COCL 
vIsaaTl 

«C-»UT 

"Oticm. 
40.r*« 


HI0N4L    TaaNSlTiON   a«oa4lli.ITlcs   r'>a 

1N4L     OC4CTIV.TI0N     or     CMTnIC.LlT     4rTiv4Tt'i 
a.0IC4L»,        0I4TONIC     4N0    •0L»4T->«1C 


•e*«4Nic  coKrouH6t 

VIT4IIIN    ■    COHPLCI 

rLtCTaiC4L     4N0    ".4NITIC     ••O^raTIU    0«     •VII4NIC 

soltos.      co*"»utK*s  oa   aiBoaL.viN   .nd    its  .^aiv- 

4TIVIS     alTw    4aO«4TIC     "HfNOLS     IN     SOLUTION     .NT     IN 
SOtlO     ST4Tt. 

40.tM    Its  OIV,      a 


•e*«4>iic  suLru*  eoM»BUNei 
NirasacN  MfTtuoeTetiei 

•TNTHfJlS    0»     »C"-OIS«jeSTITuTtO     THI4Z^I«1CS, 

»T[aj    iNvot-vlNft  aacaaaaTiON   oa    i  .  i-ni 9ua«»i TuTto 

fTNYLCNf     OIIOC.      1  ,1-DISueSTITUTtri    tTMYL.  v)»  fm.- 
rioe,    4«NONO(.1J4TIO».,    aiNi    oUnins    oa    Aaa-oiSJa- 
»t|tutc-i   (tuylCncininc   aiTK   TMixaCrTic    .'Tin, 

1-»«tmyl-»..-0I"»T»<»l-TmI4J0lIN». 
40>|*4     •••  OIV,         4 


•ei>«4Nie  en 

■CT4Le««4NIC     eO«»OUNCI 

atOjfTIO'.     OF     0«6.NO"tT4LLIC     CO"»Lf»H.        J«- 
ataiNCNT.i.    aitjLTS    .u#^oaT    TMfOav    tm4t    ar'SuCTION 
•  ▼    caft.itONfT.LLIC    CO»»\.I.CS    IS   aPLaTfo    rn 

aaOTON4TION     .T     TMt     NtT4L     4T0K, 
4D<t**     IT]  OIV,         4 


•OIIOCS 

TINSILI    MOtRTUt 

taaicT   oa   6a4iN   iizi   4N0  »0«ositt   on  cLtvaTio- 

TlNpfa.Ti)«f     TaaNSvfasf    UnO    STafNUTx     .no    »L4STir 

N0Oi4.uf   'yr    .LuxiN.   .no  m.gncsi.. 

40-t*«     ••«  OIV.     1 II 


•0«*4NIC     CO 

NinteacN.  e4aao«i 


oitmn  ii4ete4L( 


aiar:>a«.NCt   li"I'1   3»   Cl.ssic    SOl  1 0   aai- 
»fcL.NT«.      a(i.4Ti0N»   KT>C[N  sa . I N   .NO   "aa. 
r->«M4Ncr   a4a4«tT|as   awlC"   4t.L0a4  rasT  o»Ta««|. 
N.TJON    -la    araaoaM.NCC    lI"IT5    -    4aai.iC4»La    onlv 
TO   rL4j»!C   NiTao«L»f taiN   -   NiTa«f ftLULOv    - 
aaoatLL.NTJ. 
40>t**    •*)  OIV,     10 


•Oat.NIC     CONVOUMOS 

NinieacN  HtnaocTCLlct 


•0II00*(DueT4MS 
OIYMN 

.N   iwaovio  0C01YMN4TIN6  a4c«eT  ■4tcn  on 

JSI«"«    OLJCOfC    0IID4SC. 

41>.t**    (1*  DIV.     fO 


•OIYHN 

Liauioi 

ntSIlN    4N0    CONSTBUCTION    OF     4     NC4NS    F4a 
STOaiNO     4N0    CONViaTIN*    LlOUID    OIYMN     TQ    iltS 

'oa  sac. TWIN*  auD^sc    in  n.nnCd  5a4ct   vF»!ei.ts. 

40-«*4    •*!  OIV.     14 


«YST..(fH     0»     «l"-DISueSTlTUTtO     TMI.i3i.INl  J.         MaYaCN    COnSUHVTION 
i^t'%     INVO\.vlNS    aafa.aaTICN    0»     I  .  l-0I»U««TITUTtn  ■iaL!0a«4*MI(l 

ITHvlInF     oi'OC.      1  •  1-OISuaSTITUTFn    CTWYLF,*a*UL- 

'!0f.    4NNo».<\.i J4TI0N.   aiNc  otNiNa  OF  *F>.niStis- 

iTlTuTCT    ITHYLlNtlNINf     BITH    TMIOLaCtTIC     .CIO. 
j.NrTBr|..f.9.p|NFTMVL-T«|4lOLlN». 

40.t**   *«(  OIV,      a 


.01.44  a4ri4TioN  aaessuac   tonolics  4no  '.co- 

"4»NfT|i:  eFFfCTl  ON  S4Ttl.lITt  OaaiTS  -  .vNIT.TtI 

eiaLiooa.axv, 

40-I**    lit  OIV,     u 


M-IT 


liar   aMtficLL'  'aasNCTCc  4N0   TMf>  ra4CT!ON4'i'^    a^Laina  ^mysici 


PHY  -  PRO 


•MiiTtcAi.  «eitMei 


OXTf       PHO 

t0ttt'\t  I" 


"5    -.««<!-     »!»«0«<.  "'•:■•     -     •"■'«~''-       ■    :"      -  •• 


•  III.  !»«••»»'■• 


•  l-<  «t     .1     ■     *<- 


••oeue'tsti 


x   '^t    -f  »■  1-   >•< 


4-^      *  »       •  •  I 

>3.l**     ■M^ 


•  ••icn. 


,  .^  ••fa.  T>-%  •!  •  ^  ' 
•  j*>  *  ■♦^  ---•It!' 
•3.t**     'to 

.      .-,      .„.       .    -'.     -      .         -      .      »     -•     '••■' 
»•••••■ 


-#  •- v*^     -f  .f  . 


•(•la*    atttlM.* 


» .-     ..••        .!      •■•     •'        ■.■.■'•■•        ' 

.3.IM     "ll  Ji  •  .     ^' 

!#.•*['. CI 

.•0"IT     ••0»T«'!H 

.     ,-     -.      -,     •-.      ■     (1«C'IC»>.    »9VJ.<0«'I0^     ■>• 


•0.t««     M4 


-.»r    '■*  ■•      «      ■■   •   t 


*    \^»'  ■  •  ■  r « 


».«»i;>ii 


•  -«»TIOi»l       9I»»U»'     -    -'  ' 


;4#4ClTMi 

'      4»f      »-Ul  ♦->»»'•  I  ••      .»4l'*      »      '■>* 

-^D«1D«    -->«Tt«»    4»r    '-    ••-   «• 

40-.X*     «•<)  ^      '  ■  ' 


>4»ta 

'lattLl   ••o^t'Hi 


r4»t*   ;4*4Ct*9ai 

•4Tt*l4<.< 


•.4'1»^|| 

f4-'i"-.^    in'*! •>-"»« 

.3-f  •«     140  ■''  '  • 


r     AMY     .^n»l«^*«'     .«..^'»' 

40.r«*  *•<) 


■  i<     »  3     .•«  '  ■ 


...r    .*-    •.-   1  ■ 


..,>,    ..-.,.  ••«•.-      ■-•■-            -..•■■-*      -•      • 

..J..  -      ,.-    -.      ••      •      •>••■      ■■        '      "•  ' 

.«  1-  ■  I 

.■).|*«     f»  2"'      '• 

.         .      ,        -  »«••■•        -        •      ■   ••         ■•'•'  -^ 

..jr     .■•,-»•      .<         ..-•-'■  .     •  '• 

,-..     «     >•     ■.  t  -t    «•  ,     •     -t  !■  .  <■ 
.0.1*4      I'«  5"'      >• 

tli-t 

0I«.     " 


•^ --V     ,  -     '-        «..H-'     .M-.     ^     »"-• 

.,-,M   ...  SI'-    " 


.     ..r»%-€      'Tas*.     •■•C     T  '- 

.     4.    -^  ...•--  . 

.3.|»«     I'l  "'••     '• 


•^...14     •OOA.."*" 


I  •4Me 

._,      .,     ,        ,-,,•        .      .     .■•■     •!      -.•f«'.,      •-• 
40.IM     1«»  .  .        4 


a*   rtrrrae.'iAc   ci»«'«  i'^^.*  r  ON.      -  r -i^-ar  .  » wr  t. 
raaf.IOs    a.,    -••'.[•♦fr    .s"    ar'.i^f-     -.^    -..-im 
»-".[..    a(r,aac>.(SS    ''^    esv  i  aoNa.r  •.»  ..    ^H.s-.fs. 

■  .1     aaf^fs'     ;s    -■  I  &..     :  ywr  NTa.T  I -yn  . 
.S>l*«     •«!  •"!«.      14 


VI  ?■«';•  If    •lUaaCN 

*p»:pa    :>.    •«M4a-H    .c'l.l^lf*    o*    -i'    afifaar- 
.•r^ai.-^a.     ^'    I^. -'■?•.::*    "^a    '..p     -f .  .  v*    'mTiwg 

.-••ffaa    aa-  ci*.      • 


•v  K .  1 1 

.i"".".    -■    "(U.»:-    »i'»»o«Tip   aT    ax   T^a 
:>«i'a.--         a.a-.abi       •.*OM    .im    «.a    .o    $.  k«» 


.-.(•«   a'a 


)••      IN      a.".      .N'"      .Nr-«.^f      IN 
■-•"     -HC-.N't-^     TN..*^.!- 
^Ni    '>*    rT^'jaB.NT.*    -"a 
.rB..j««    araraFN'.^. 


eLlcraie  ot»cA«iiM( 

cm   M    v»ao«-rlLilC    T-<ta"IO«K    CONVtarraj 
-...IN*    .ai:iij«  r"!TTe»$. 

40-f»«    8 JO  Dl».        ' 


L4|«<    »«rticl 
I«<»T«ia«»»T4»I8* 

»f •'!;•». 'ION  0'   4   »u4S"4  »T   4   aaoec.     ••oet 
f -•4a«CTf  an'ic  J    IN    «    OIlCNaaat    rum    iiT"    in 
.'141.    ".«Nf 'ic   'ir^c. 

4S.f4«    »|6  :i».    J5 


L4IM4    »Hy||CI 

i94Kii^>ir«t 

iNCjMfaeNT    KaTTraiN^   or   waoio   favts  a*   4 

a^4!,M4.  Ca..»oT4TtON      ..■ilN*      T^J      0I43a4MM4riC 

-eCHNlQJC      -).      OU4NTv>.'      f  ^Pf  ■'4r>nYN4MlC», 
40-t**    ail  31k.     li 


L4tll4    •"rticl 

NasatTic   aifLOi 


••■rtoa.fC'aic    .aaNtOiXiai 

.  ■ia.»i  -^ 


..N^a^-S     or     SOvIF' 


L.IM4     *««IICi 


. 1 'f «4Tj«f , 
-I >.       li 


r •.»*4ci 

.:«.1«4    .40  31".    I' 


.»woi»~o«:-    -O-OtlT    -■•9«0l.4H«l 


ac .-.- t,-.- 
40.f**    val 


a4a4«0Lie    4»»t«»«i 

»»TIC«I.    ••0»«H»1II 
■  ;caoa./a     .N.IN4I4.. 

40-t«*     •^l  "' 


a4aa*01.ie    4»Tt"»»» 
•  aa«a    i«Tt««f*Iacl 

•Ht5«f-4.      .NT      ?■•»«■?-•'  ^"' 

•h€    t..f--a^-4»«f  •■;       N    •-'     '•'«-'       •• 

-.»»*»«.  'N      .N^INN.- 

4l>.t««     •««  ' 


a<*»a«Ha«el    ti'l 

40.r««  ^T*  ^ • ' • 


a4«4CHi;^t 

K4I.I 

irac't   -•    r-.NOiNi   w..'     ■»^-  ^a.i    -^.««: 

-UN.,    .i^.la*    ••-«■    t"     >^-:*-  '-''■     '■^.. 

«'4«I^:"    "<•    OI.'ffN'    a.a.;^..  ;:n»M    ••     ■ 
40-t«*   •  I  •                           ) ;  • .      . 


r4*4lUW««ie     •4T»«l4l.i 

a»a4«4«~f.ic    «€l«'4-;--    ■-    -■    -■''-''." 

riMicN'o*  «4»i*f»'.'*  ••«  ■•■^«  •;*    ;' 

4.00.0    .'4rr    ,.4-».<    0O>y.Lt'    ^     ••■>-    •••"- 
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c'.Niue  I'  1  .•«.»•■«  '■ 
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.»«a'|f<«    -.•MOL.tCI 
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.0>t*«    ''i 
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.,    I-  t      ^     .-€-..   .e. ' 
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.,,,,,,.     .ta.t.aa.-H.        -••-- 


31*.       « 
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:#    'f  _  -l:*'    -^».'»IN"«-. 
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A  ■  *  -  ■  4'  * 


•"•ce    s^f:*(S    ^»    4SG;:\»f«*i 
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.■-•»-    4'«r   •4r'»*4^^    •ew4 

4?.t*«      <'| 


LA»«*     SMC  ATM 
EctC^OOf  1 


.NTI      <■'*.. N 

4ao»T>. 

>;»j.f    ; 

-(  'r  ^a  >^  ra  ; 

laja—    .N- 

4a.t»«  4'i 
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i 
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'-taa.c  Tfa  T*.  IC  S     IN    . 
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r0«l»4TIit,.IT» 
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-....v.       ,   J  .-f  ^-        —       »f       «        •?  •"*  ' 

.«..^.         .•-^\r«f4  *N._       .^. 

•.I-:".    ^»    »'\K-s      N    -f-        '^   *'    '-' 

.O.f**      114  ...  J 


a*f  a|o«4,.l  " 
*t  4  tOa  I  IM 

•  .<  f .»  -»  :>**:••?  .•^••..•'•"^  '  ■  • 
.aa«fa«  ^.  ■.m~f^\  ■"^'•'  -"-  ■""'  ^  '  ' 
•-«   4e-.-i  ;•   3»    »-<-    v<^  '•^. 

40-lM    .!»  ^"-    '• 


a»tatOM<t> 

C.4«H";4'!9« 

.o.t»4   ny-  3  1..    »> 


.    ..  ,      .    .,     I...    .        -   •   -•    "•'   •« 

,»«o.o«44»-'C   aieo— .•:»»•■<• 

N..4t     •v'Taa-llNt 
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.3.1*4     '40  -'■  •  ■     ■'' 

a#-r.34a4a.» 

Vila    41.. 3" 

.,.   ..     .   ....N-    «  :•      V"  ...i.   -i-_       «■- 
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■.:,.-::. 'l.-".a-.  j.p'.--..  .NT  3ci ^- 


.O.ff*4      I4t 
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a*f  a»oa«MCv 


4T10.I 


...    1-    1. 


..•4>U«M(.t:     •C*0M4«CC 

i*o>  eoi«»«i*e» 

»4.4«4i~#'i:   ai..".'^*'      " 
rf«.r..N-f    iK4v«'-'N'<    •'•' 


.as-..-->     T    afO-NC,     afM.a-    •'•J.'^i 
43.(«*     4»»  I  •  .     7' 


a^fatdMaM^ 

.,.,.4a.     4ttol4ti«N'« 

-,,,     T-.S'     1«     i     .-.•'•      .?     .-      .     .s--.---» 

..ai-NN.  .'i  •»-€•■•'  N.       a..--        N. 

.3.t*«    »«'  -     '  ■      " 


a#W)'0«I  :4'»«4*.*»' 

3*:'.-t::-T:.r.;*%-N-r;:a-.''::;:,. 

.o.t*«    ->.l  -1  ■  •    »•* 


a#wO'0«*N'..*  ft  1  • 

■'^'*    -:'■„;'    - N-e.   ..'.ON  0.  -.1  - 

•:t;;:-:":;'i':.:'c..-  ••—  - • 

.0*>*4     440  ' ■ ' •        * 


'..NTI      liO'.N'i 
'HO'OI.NTMf III 


at  Ne  '..' :  ON  I      ^f  ac  ' 

'  c  i\   :>'    •  a  0.  I ' » .    • 

..  ^     ap^.'  !  ONft..f  al  . 
01  .  .        J 


.V.SN4      i»      1      »*»«[. 

ri»r«4a&t   tuhc   »ith 


'0".'^4'I0N     0.     C*'4     ON     'HC    C3...4'I8ILI ''     or 

..a'oui   a^.n'icft   *wr  »<'4i.s   flTn   aocafT   aao- 

»ti.i.4N»ii    •.(CX4NIC4L  ••o'ta'its   or   "4TtauL5 
..'pa    iNwfa.io.*. 

43.r**  tee  oi>.    lO 


-»l.^a^a_.t.J     ;IOi.'ll     »•'>"     »aiN«C"     wP.'PS 
tpap    •-".f...^ »    .a*5<.tN'fc    .NO    '-tTN    raafT.Ta.'t" 
*•    "LapapN*!.^    :  f  N-a  ir  j6.  » 1  ON.       -  i  Gm..^  -  .  ,  ■  .» 
'•ar'ION    a.x    oa'.lNfr    .nc    ap'.iNf*    -'x    -  •  im 
.:'i.i'.   ae^4aocCll   or   in*  iaoN4.f  n'*.    ch.nvs. 

•  NC     -4-     .     .^.     aaolIN     CON'PN'.      .N^     .i',*- 
-.LOaoa.^'1..  -'ri.»aO"  1  N    a.'l".        a.    .I'OOu'n^nC 
•.»    ..ParN'     IN    "Tin    CONCPNTa.'l-iN. 
>9.|*«     441  Olv.      14 


1.1114     (iMlMli 

•  1*1.  IMaiVNtii 


.0.|*4    4a a 


4N      .NNO'.'ft      9  r  B^  I  -»fla..MY 


a#MO'OI*NVrt«i  I  I 

»1.4»»l      r^O'.""! 


-.»   .»■»    ■■  »o,  .'C 


fta.N.r**    L'.'f 


M-IB 


'^.1114      JCTft 

a44NfTlt    »irLD« 

'N'|a*C''ON      0*      •      a^.NP       jP  '      •!'-      .      N.^N'TIC 
'ICO.        .     a.a'I.^w'     I3NI7Pr     a.,     ixft.    I  N«    rm'tn 
IN    -airi-'i    .I'M    jiiWasONl^     vp^o-''*    l« 
■■Nxiotaro. 
40.f*4     1»«  0I>.     >5 


"•vim.  o»eii.ta»io«t 

•14'tCl.f  4 

•w4|N»     --XC  l._^.T  I  ~NI    4NC    a.a'T'^e    '44  ^r-'-iatf  X 
IN    .    oair'iN*    iLtC'.ON    »»at.". 
40*f44     \me  DIv.     19 


L.ITIO 

ocsa.ottioN 

.•»J44t     CO..OJION     4NC      !'S     NI'mTlON.     »r$0(.TS 

"«■   nanajat   or    .4airo»   "4Ttai»L5    iNfTat*   4Nr  ' 

NON.»l'.i^i,ir     a.Tpai.L^I     .'     tfVfa.L    0»»Tu5     J.    TO 
NOO    r'     IN     rr^tttut     or     Tne     OCt.N    f nn     3.1/2    N04, 
40.t*«     441  01 V.      IT 


U4»TICt 
•t..>l     TtlTILK 

51.4ft.    ftjaracl    C"P"11T«*    ro«    *l4»S    ri.fa    atlN- 
'OacfO    "t.ft'ICftl        BONO    cl'C     »T     TMf    rL4T     .L.TC 

'fS'i    .•»Nr    .'aiNftTN   8'   4   pj't-joint   chain 

-P  tmoO. 

40.1*4  4|t  DIV.  14 


L4TINUK  4LL0»i 

i.«aT  oirva.CTiOM  c.Hcait 

i.a4v   ftpfcTaoCMfMic.L    4NC   i.a4T   oirFa.cTiON 

.NaiTftH     or     CO'.f  •-'L4TIN1.."     4LL0'ft. 
40.**«    *«l  3 IV.     IT 


L.TINim     4llO»I 

i.«<T  MfCT«o»eo»» 

».«4»   jprcT«0CMC"iC4i.   4NP   X.44T   oirra.cTiON 

.N.L'SI.     or     C0^»t»-'L4T1NU"     »LL3*ft. 
4D.M*    ••I  01 «.     IT 


PHY  -  PRO 

at-iTtcc  veiEHCi 

IIBL10«*4»MtII 

THIS   aiRi  I01.04P-'    atp«£StN's    .    ICLtC'!'^ 

.0«TION     fW      TMf      4ia     rOaCt      4C40CHT     Ll«44a»      ^H 
INTraN4TI0N4L     0aG4NI  24TIONS     4NC    NIi_IT4av     apCU.ITf 
ftTi'lXft. 

•  0>t**    ATI  01 V,     ^2 


^OtrlTWTLrNf    "(..iTICf 
•  aOIATION    CHCHKTKT 

prrteT   or   »l^4   ".oiaTiON  r»o"   4   aoLONij"- 

210    ftOuace    ON    L0»    DfNJIT'    »OL»t TMT|.eNe    "r.^uaeo 
«»    iNra.acD    4»tCT«05C9»» i    rtaJlaiLl''   or     iv    or 

.OffTHyLeNr     41    OCTfCOa     »0.     4l»H4     .40I4TION1 

co«r44MON   or   errf c'S   or   g4mn4   ..omtios. 

.O.t*«    ftS*  0  I  V ,     1 • 


►otTMtat 

tL»ITieiTT 

.o««r4  cl.sticitt  or  lIShTlt  c«o»»i.in«»o  »»c- 

S»Ol.LtN    .Ol'NC"    NrT«04«S     JTi.l01t"    a.     TOH4I3N 

"e4Su<«eNf N'ftc   tou4TioN  or   $T4Tt  or  ajsara 

PlASTICI'vi     aaO^t.TTPft     or     OfS40Ll.rN    aX'Ha. 

NCT.O.K. , 

4D>t**    444  01 V.     1 4 


SILICON  e9M»euN0> 

•  T.jCTua.L      INvt$'l04TlCN     B»     NUCLt4a     "..»NeTIC 
»ES0N4Nfr     or     0a64NO«  IL 'LP'»-'LtNrni  4HINt     a^L'Neafl 

•  X'Nfaft   CONSIST   or    4    Nii'jat    or    line..    .ni 

C'ClIC      init«. 

iO>t**    8.8  01 >.        . 


BLrT«f4l 

to.rt 

'OL'ftO.aft.        Ta.NSI'IONS    rao"    »Ol.»tLtCTaO(."l 

'0   aOL'.o.a    USIN6   4    sealPS    or   aoi. '...vInvl 
•'•lOlNf    oflvaTivts,      SL»""4«T    or    lO.a. 
40>M8    489  01*.       4 


OT.tilUK 

LiauIO    N(T1L8 


THt    .HYSicaL   rao't.Tifs   or   aaaiNr    CL4.    SOILS. 


OCSUN     4N0     DfVtLO'NCN'     or     »OT45$IlJ"     4NO 

rOT.ftSI   iN.Hfacua*    4»'4,_.i.M    ri^^    '"PllS. 
•  B^tM     8*1  OIV,        T 

MTlToeS 

mttB(*VtTie4r 

•nan'    loss.     COt.O«.     TtlTuHt,     ri.4VO«.     4N0 
•tOKlNO.     SDfl.a    CONTfN'    C0».4«tD     IN     laa.O'lTtD 

4N0   NON.iaa.oiaTrc   .O'aTOfS   .oilo.ino   cxo 
S'oaatf    ..40   cooking.    oCH'Da.TioN   4N0   ItcoNS'l- 

T'JTION.     fTC. 

40«t*4    «•*  OIV.     14 


.*0»t«    »0»»LIti 

•  ToatM    «tTT(«I(i 

Hf.Cjay     CtLL     B4TTt«Y      I N»t ST  I  8* T I  ON ,         Or S I BN 

c'lTrau   roa   lON«  Lire   LlGHTwti.jHT   stcONoiav 

B4TT|»IfS    ro«    »lLlT4»r    at.OMaCf    4»»LIC4"0N1 
?INC/»0T4SSIll«    HYOaOIOt/NtaclKIC     0«IOt.41LVl4 
ELlCT40fHtMIC4L     STS't". 
40«**«    •<>«  OIV.        7 


••L4Sa4     •HY8ICJ 
Moots 

-4aNf»tc     Plt^*^    t^rpC'ft     IN     'HfanlONIC     a_4SN4 

' :  jrps. 

40.t**     tit  OIV.        4 


.»«.48e««4a«|C     4NM.Vtl8 
•  aOtSXSTf  C.IVf     4MNTI 

.M^faoNe'aic    titbations   4no  .OLA404a4»Mic 
s'jrifft  or  .nti«40I4tion  r«'j»s   in  4TTfi»»T  to 

P.ai.lN     IN'faaCTlON    or     S^JLrnYD.YL     C0Nro..NOft    4ITh 

xcai«   »4oTHN«  MForp    Ant   arrta    i444diatton. 

4D.t*«     1 40  OIV.         4 


NI-K 


•(M8VATI0N 

•aoiation  trrecTi 

»fI»MT     LOSS,     cocoa.      Tt»Tu«,      rLAVO.i      4N0 
.tDI<lN4     Sur-A.     CONT.NT    C0»r4»tn     IN     I«44DI4TtO 
4N0    NON.Iaa4DI4TfO    »CT4T0tS    rOLLO.lN*    CO(  o 
STO.aM     4N0    COOrlNS.     OtHYC«4TI0N    4NO    •tCONftTI- 
TUTION.     fTC. 
AO.t««    «•*  OIV,     16 


uttauic 

OIlTHIIOTieN 

.NA,.3<»     S'UOT     or     INMtaStO    ^aoriLtS     in    aaoiIalYY 

or   'Ht   race    su^r.ct    ii'm   .   ftLi»t.i"»0Sf o   lo.d 

OISTBISmtion, 

AO*t*«  **l  OIV.  ;j 


•Ct»UM     4UITt 
COOLIN*    4N0    VtNTILATINa    CaUIPHtNT. 

4I«     CONOITIONINS     eOuI.NCNT     rO"     'IlOT     rjLL- 
•«15SU4»     SUIT.. 
AO»t**    ••«  OIV.     29 


uttaunt   .uiTi 

»»»fTT    OCVICtt 

.t«ro«"ANct  TtsTs  or  .ABACHore  ha*nc.s  .ith 

.•tSSlWf     SUIT    C0NT4CLLt4    .OTATIO. 
AO.t*«    4T4  OIV.     24 


ULITV 

IMI^tlM 

BAVCft    DCCISION    THtO«Y     AS     IT     A»*t.ICS    To 

INifNSITIvITy     TO    NON.OTTIHAL    OCSIKN. 
AO«t««     |T1  OIV.     15 
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•  Ma"  aaaaiiB 
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•ao»fa'«»    ^    •«fv«»l:    *    "•.!     --»./'««'•- 
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ka-t*»  '•«  *"•   •• 

••uaaTuai    a(e-aaica 
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a«04aTr 

..,...^^,    4.,r    't.  — •>■«' 
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■  aoaii   su»MM*t 

C    •aaC 

~j,f    T»«fN.   o»   ;-»a«)   (tacOM  Ftaaift   ix^Lttta. 

atMWix-c.     'MO    «4aar»0«    i.l"l'fa».    . 
„,  D|..       a 


aa04«   fC>M    aMat 
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ao-t««    ••«  - ' ' •     " 


■  aoaa    tc>«o    aaflat 

4C':rt    aaoaa    tjtli'l*    l.a^ja'ia-..       4 
..taa    a4««<    fai^aMJ-.       -^ata    af.j««. 


•  0-t**     "■»! 
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•  asaa    •C'LlC'IOaal 

aokaalla'taai 
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-4-M5   a.    .t«..l^«   -o-aa.'i-.*    •".    '-»    '•^-i»»-t«' 

,.«j     '>.^tr.^af     a»t    ••fM'.'I''. 
aO.|*«    *a<  "*■       * 


aaioiaaieai    saM4* 

»»atl    t»»  I  •<»•«»»  aa.    Caa«I'l9aa 


ILIC 


iTie  •»!«• 


4,    .0    -^    •.«iL    CO~-CaN.^    aK4.  •a4:.:-«    .a,^4 

C.^afO    a.    ftMct    ••J'a.a-X       n  " -*     -a^.-a'-aa 

4«)    |-)-»o«»-raf    a»l    aaaM-.'!-. 

ao>r**   •••  3 !  . .      a  ^ 


a«ba«Tr    aatnaiaawit 

•  j«*»T:fo.    ;a-»-4.    /-    •'      -    •-<    ♦"""■■. 
jxj   .:    .4..W    4ar    f-    •••        "^  •        •      -«      •   • 
-.f    -*•-:■      ao        5»»a..   ,»    ..-»...•   •» 

aaNAf . 

ao.r*«    I'fl  '■'■       ' 

a«u««TI    •Ctoiaa'oal 

•  a<»#a«»'j«T««    «.^«Ct 

,.a,.M    '-    -aaa    'aTO.XI     '-*     :i    aa';    ;a.,-4^l. 
a»*r««     Ml  ^  '  *  ■        * 

,4a;,-D«i    :«    **■•«:>••      -X    v-".«    4--    -   •■■* 
,Ufa     -^,'a-._,I'         >«C"       •.»        a     .•-.••» 
«a,4».     •-»     •    '-  •     '-•        ••'■•  -"' 

40-t«a    a«l  * 


4a-.    X    aioia'l  ■>«    C»- 


4a    4»»o-4'JC    aln.r->««4 
'tea    -N    i»4rrra4rT    i,c    -a^lca    a.a'faa. 


a4laO!aaia««    -^aaaM 
IT^aoi! a 

,..,.     „.,...iw-a,     a4;4':0<.    rr.tca    a'-Mtl*- 
l».ar     !'•       aw        .0.     J.        :'»l-f'a.     a^O    ,r<^ta« 
-faaj«t"»a'    aa^aj. 
a0.t*a    V>a 


j: ..    »- 


.-.a.    ,(.;..<aK>a.    a.::4'!>.  f»»ccM   a.-»oirj- 

X'.     ^aaa,        .T>..     '.        4!a'aa»T    l.trfaa    a«r 
-4'fa'4    a    aa»»a». 


aI>-»««     VM 


D! . .     1^ 


a*^  ■  4  '  ■  .>ai 


fracc'^    a.-**5»t- 


a«u(JitiM     av«o»» 


•-  :  a-     ai  •-  ■  -a* 
X'    ;aaa.       -x-    •■      (-t    ••■>••::»    '•"    ♦«"■ 

-  -aaTiT  '  ^a\  . 

4r>-t*«    vya  3''  •  •    ''' 


o«»-^-v:<«    J*    •■■^    <M-t-4. 


a4l««    i«aa«*iaa.i> 

:3.o~.aM.t   r^^'    ^    i-f:'a,,,j.^-«..': 

a»-t«*   It  I*  :ii  • .    1  ^ 


•o#tl.i.a<l»l 

-.,«•, ^.noa.   D»    D.'4    3-    •-€    :-—. '!•!.■•'    3 
.a«I5v«    av.aT.ca    aw    <•..»    ■!•-    •>'-''    "^- 
•tL.a»'a.    «»Cia»<<ICat    ••o^a'm    ■).    -a'ta'a.a 
4»Tfa    i««fa«l8a<. 
ao.»«*    »«•  ^ ' ' •      " 


viTCiaaLMieat.   (Aavaac 
•  IM.  I9«aa«all> 

—  H    «I»llO««»^'     at»a|M,T,    4     »€.€C-~ 

'•aaa.    1H    •l.C-O4.0«Ka..    aaa.aa.  . 
ao.t««   rri  31..    i» 


'«;a-    ^1  -  : -4«*4*^a.     a4j'4 
4  ;  ^  ,      -r  •       a  aa  .       .    a  ■ 

4>.a««   it9 


■  »   r»nc»a   a..»fl- 
•(   4««r    »!  ai'rca. 


aaoaa    4HM*aMal 

awTtlMa    ro«»l»k*aaiO«t 

4.    4^    .4    a     '      -t     .I-    ••      -'    '--^    .-.'«»«» 
■  ,    .4a4an^'-4^    »>^'4-(    fa<'    ••«. 
aa->*«    ra*  •  ,       ' 


aaaaaa    MaCMt 

^IM    H»«t»a«e» 

a,     .,fa    aeai     -^^jr-l-       -    a'-^.-a'-a. 
a  4^  4  a    a€4-^4.     •a4«\'-tr<-     a    •-    «'■        '--4-.' 

-.«  ;  -.rC  a  . 

ao.t**    »«'  ■       '■* 

aaaoaii    cow.tiaai   a«»v»«'0«t 
•  ItC  IM*a*«TCI 

4,,c-4-.-    a;^:^a.»-.     .«    a. -.a    --^    • 
aia.f -  '  'a% . 
aO-l**    « 1  3 1 » .       • 


a«aO!a't»«    t»»feai 


't^■    «4C1.!'1H    a«» 


4-  jC      1^  . 

4>.r**   "« 


a«apia'IOai    f»»fC»t 
•  IX.  19«aaP~lll 


4a*r*«   aaa 


a«ar:a'io«   ir»fca« 
"  a  »f  •  I  a.,  i 


••MIlaTIOai  t**tCT( 

■UKLtt 

.M«    tartrt    o#    i-aarj    on    ^Mf    aio^n.llcaL    ai40 
aiO("«"rraL    »«o^«'in   3»   "mSclf    rei.i.a. 
ao*t*«   Ml  31  >.    I  a 


a««eio  (ayti 
aiULTlIt 

rjTf a44rNaTTO#»  or 
ao«»*«   til 


TX    rxItSION    Of    KAOIO    ruf 
a     THl«iOr«$TOI«»    CtLL. 
OIV.        J 


»Mf    cartri)    or    a- 1  aaaL  r  a.  1  oai   or    rao*    aaaroai  .i 
■.-»ft.f     -»N    NTMaaaaNC    ao^fN'ML     a»4P    •Cai4«  a«  i  ^  I '.    T^ 
a3CT^^'     ao.a^tlv^    a».c    C  ai  c  [   *<    1  ■••<  1 . 
aO«l**    aaa  3i».     la 


ni:   .«<-^ooik^    I  0»»    1  a.(  aac  T  I  o««s    3N    i-a4»    '>! - 
a3\.48i  i4. 104.    ^r     !u>taTfn    ra-^    a4aT->ai    a    .-    Vl€ 
•  :  •»  a  I . 
ao-t«4    aa«  I  * .     I  a 


'^    ffwtri    jr    4-a4T|    34,    clL<    •4«'a»aaNra    a*.© 
tl^.     "fanrx   •  v>    or    rao*    ».  Vr  l  I  a  . 
aD*r#«    aaa  01..     1  a 


aana'IOai    trvCCTt 

i»«»of la 

4*44r^ll^4i    044    a.cia'io*.    ta'tc'^i     .OvJ«»     1    or 
*     .XJwrai     aw^wajti     M    TN    ■404(  I  . -»a  f  •t«\    ^y4T»«s 

4'a.    •!»•   •4'  li  I '!(  a. 

ao-i*«   ae«  - 1 ■ .    J? 


■  aria.fSN    I4ajuaill 

•aHa'Ila'lONS    Oa    "at    'aotLl"    Or    aoH"4'IO«4    a-* 
«4'MO»~'ai  X  0«KaL     <!»«!'  ICa»Cf     0»     il-lfcfs" 

4-:*4ci    t^   a»i|TH4c    aioia'io*    '"UMaifa. 
a&*t««    r«t  01..    1  a 


aaria'IOM   «ta*UBCi«i»T    ITjTtin   eaairaiOTt 
•Oa.Tf  Tvy^fnf    n.a(TICI 

rarfr.    -*    at.^.*a    aaoia^loa*    rao..    a    roL'>4i*J«- 
'.-    a04j4rf    "^   ^oa   orNii*.   rfX.Tf  *M.i_f  44^   M»4aj«iir 
«•     ;»raaaro    »»tC'ac«co»"    "aiia.^iT.    J«       w    or 
•v.f'^.Ll-rf     aa    of.fC.Oa    «  oa    a^rxa    a»oi4.»ONi 
-^•r4a:ao4.    or    f*wic'\    or    oa*444a    a4^Ia»!o««, 
40-t*«    aft«  3  1*.     1  a 


aar  ;  a*ioai   «o«I  To«> 
•  :»!.  I9««a«~lll 

*    a  :%t  1  o^aa^*".    3a   aaoia'io**   OfTfcTona   •mic.« 

-4..    -•a/'aiaTi.a.l    •f.afla    '.aa     .aa'Oja    .T»fa    or 
>t<;,r4a     a»3.*T104<4. 

ao.»*a    a«i  3  I  * .    70 


aarro    ata 
•  ••TaacTf 

•  -.;f.   a4r:o    Ti..ri^3»T5.      a    aj-Naa.    .*#    a^.ii' 

.  ■  'r  a  4  '     af  . 

40-ta*    a4o  3  1..      I 


•  aPiO      4»T40»0<4T 

»^.a>.f'4a»    aTiiO»*a«Kfi 

a|M4ac-     1  NTllT  :  r.aT  1  oai    0  I  M.C  ^r  0    .0»a4n    l"TI4^- 

S44   .^f      afT  ^.    a44«4r    Of    .^.f    f  Lf '  .ao«aa«4r "  •  ^ 
4*lc»a   .. ,      ^•.:r4^    4'..>   .•Ica.^a4wf    ■4araa. 

aaC  ■  "  4  4  »ao<»*"«.  .        -a.oMN!'^.       "a-**.*  .80444  . 

•o.t*4  a*a  -I . .    J 3 


aacio    alTaoaroarr 
Tf  m,« 

afMaac-     4'     ^!»aC-'ts     ^4Pja4.oa.     3»«     a* 

•-•4' -^. 

af>«ff44   aat  3;..      2 


aario    COMaijMlCaTIM    ITITfal 

r  0»»t»auc  a  T  1  oai    taTfLilTH     <aCTIVt< 

■  |aF4a^-     4.     ^144C^^S    ^aa:a4'~«-     >•■     a4":- 

._,4.    •   ,. 

40.f44     a4f  31 . .        I 


•  acio     S1444aLl 

4.Tf  4«jaTi  oai 

rOa«.  !.a^.  I  ».4     .«lMaac«     34.    C  wt  C'a  *W4!jtae  "  '     a*. a 

•^trafta.ios   r'rr:'S    's      .k4-ic    ir.-a.|0N4. 
aB-f«*    Me  3  1..       • 


a«40IO    lavft 

anaot^MOic    ■IF«4Ctieai 

TLtCTao44»«»(tTic  ••a»a»*T|oa«.  tmc  ri>aoi>aat  or 
ax  ao  Hor  >>n(l  C0<icc*ninc  aaoa*  T4acaii«\  tmoaa 
rauarD  a.  artaiaLa  raoraGa.|»*ft  is  thf  T4o»o%»44Ci»r 
4N0    lONoa^Mfar    aac    fmrM^^Jtr, 

a0-t»4    44*  DIV.        4 


RAD  -  RKC 

MC40   au»»o<iTi>i«   aruoitsi    h»i»i»oJ  ri»o«<  oeToai4. 
Tion  »T   «r   raKK&T   or    aN  "ana   T  «i>n  0   tt^tlTtON 

TlK^'NT. 

at>-l**  Mt  01 V.   II 


MaoiorMaurHCT  iNTturtMNCC 
■  t*CIM4i*MttS 

•  IBLIf>sa«»4<T    0>i    aaoiorntOUCuCT    INTtXrtatlaCl 
aNO   »Hin_n|4'«. 
40>t*«    Mt  01 V.      « 


..4     ■^^•4— ;t»    3a    a.^^-'O.    frair'*    f  a  .  .  I  a  I -.4 
■      -4-;. '4    4.    i.t  :••■:-■■  :^    '•<    »••-«    ' ..fa'a. 


40.r*4    Tfta 


•  acio    tl444aLi 
ofTfcTlx 


•fSia-as^C     3a    4a»J    T^     ^44444144*1. 
aD«>44     441  a 


•aCIO      TfcfTT^f       ITlTfMl 

r  I  •«  0 1 T  a 

a      '-.I      |s     [aa     a     4S-     •A^f^'i         k*     A\     4»'.LlC* 
•  4":-    .4     I  •«,  ••€     4s"    aari-    .f.r-.pr     ;•■.:. IT^. 
ao-f»4    a4n  3  1..       1 


4C!0   lavfa 

444O»»"0ai 

~f.C.ori4fs'    or    Bac43-a4'4r    t  Lf  r  *a0444fcj'.T 
4B>raftfa4    « '^a    t^fC'"^-€»'-     :  a  1  .r     -^r  .  *  r  .  i  . 

40-t44     144  31  * .     72 


•acio   lavti 
KtrvlCTIoai 

INCOHTHIXT    lcaTTr»I*l6    0»    K40IO    lavtl    ^T    a 

»\.a»<4a.      co"»uTiTi04.   uJiNc   THt   n I aiaa><MaT| c 

TfCwxIQue     or     ouaXTua.    ELCCTII0OTNa**TCS. 

al>~r*«   411  Olv,    }j 


KacioacTivc   occtr 
•OkC 

a    »ao»o»fO    OfCa»    1C>1C><C    '00    «OlO-i44    aw 
10v.r-144a. 

ko-t**  »«T  01..   to 


laoiOACTIvt   racLOUT 
KiCNTine  •ticaiteM 

aliaULaTtP    COLD    •faTHf*    «40I0l0«IC4l    nf'OaiTaK 
I'a4'l044    or    aicOVfllT    tOOI»"C»iT. 
ao.t**    tM  Olv.    20 


■  aSIOACTIyf    r4U.0UT 
lT4TI|T|e44.     aNALTtll 


tl'i«a.ix«    »4llOi  '    »»    •C5»U1I0"I    "arTMOnl. 
4D.t*«    «»T  31 ..     20 


■  aslOtCTIvt    IMTO*Ct 

rocoail  J" 

frric    or    4..r»a    a.ola'ioa.    aao..    4    aoLOsljia. 
210    JOjact    o-    LOa    Of>.»|TT    rocTf  TwTLtaif    wa«U*IO 

».    lairaaarB   art c T«oaco»T  1    rf4$ian.ITT   or     lar    or 
•0>..tTM»vr.if    at  r>€TrCTO«   ao*   4l»~4   aaoiaTfowi 
co«»4ano4,   or   irrtc'i   or   (a»4<a   aaoiariON. 
a»-tM    W4  01  V.     I  a 


■  afiioaCTivr    tioTO»t( 

•XKIUH 

a     »«0»0»fO    OfCai     JCHC'41     ro«    401.0-1*4     a-rt 

40i.r-i«aa. 

aO>t««    flT  01..     20 

KlOIoacTiviTT 

oirrutioai 

-ro^.ttlA'    n*<"aiiLlT.    'ic-aNloutj    la    :><vaaiaNT 

I  'mf  PC  TaA  . 

40-t»4    411  3  1..      11 


•aoioaCTIviTT 

T4AJ>«ro«T    ■••««1ITII( 

4.n«n.l'aC4a    iu4««44ilL  1 '»    'tfH»4l0u€J    II    Isvaaiax' 
!  •<•?  00  1  >4«  . 
4B.144    4tt  3  1..     11 


■  aeiMIOkMT 
••UKLCI 

TMi    trrtrTj    or    •- l»«ar 1 ar io»    or    raoft    laa'oai • 
"jicit    OS   44ria»«aKC   »0Ti4,.i4L    awT   •ta44f aa'LlTT   r- 
.oorj".    •o.aaaHJ*.    44.0    C4LCIia"    loata, 
40-144    aaa  01..     16 


cm   f^-iooiuat    IOa<    TNTf  aacTIOaii    OX    1-44T    DC- 

»oi.»ai74»io"s   or    iioiaTtp   r«o«   »a»To»Ii'i   « j»CLt 
'  :»rai. 

a0-l*4    441  01..     14 


'ut    trrtr'    or    a-aa.l    04,    clLL    "t^aeaa'ara    4NO 

CtL.      ■•€.440111"    0'     'ao6    >•;  ICLta. 
40*144    444  Olv.     14 


•  aoioeMt«iaT«T 

a»«CB    ro4eH    l«tM»«eH 

Of  Tia»lx«Tio«  or  aawxic  0«  aNT|440NT 
•afafiacr  or  otho  aacioaCTlvf  MoTo»tl. 
ao-rM   all  oiv.    20 


»4DI0fHt"IaT4T 

INlT»UWf«T4TI0ai 

CONl'auf'lON    or    "•    arraaaTul    ro«    "arlo    T«4xt- 
rfa    or     TaaariaTto    Srt^'TioM    TO    4    roxvalxta    FOa 
r4S.    aa'^To^'^r'.IcaL    af ^4447  1  owl. 
40-144     nil  Olv.     20 


■  40I0»4C»'«>aCT 
xaiaaoi 

T>4f    frFETTs   or    a40Iorai3ueNCv    txtas.    os    tmc 
4.44    4N0    4444    ciPlOCIsc    aai'-ifaiar    ajL'al. 
aO.144     4441  11  ..     }' 


4aioio»*(aucHeT  iMCTneteo^T 

MMif     MOiyjLaTTOM 

TMt    oFTia«iNaTIOx    or    THt    StCTaj"   or 
9JLP^     FnalF    "aoOULaTrC    ST    4    BIK4aT    rH41c 

iu«C44airi<. 

4D.tM    ais  DIV.       ! 


•totorittaucMCT  (Kcmeteo^v 

ItCTKUM    4N4LTZt*l 


0»C-1144     4t«0S»aC[     440U4«!     lu'rO'T     tauI»4«NT. 

aB>i*4  141  DIV.     a 


•40txetieaL  MiAM 

■  40I0L0«TCaL    C0«T4l<tN<TI0N 

ji4*4»N4T  Tox  or   TMC   errrcTS   or   ove4LAPrT««4 
CON'4><is4TiON  riei.o«   or   cirrtvxT   .((a   ox   ntcav 

4N0    T0T4L    CM    »4t01CTIOX5    •••0    '>4r    404rT4.n_iTr 
or     TMt     e  /44FXT     44NT    FACi-OuT    P^nTCTlOX     a.lTfl^ 
TO     THIS    aiTliaTlON. 
•0>144    til  OIV.    20 


•  toioMtencTivt  *mnti 

CI«CuITi 

BLOCai    IX  laaor   axo  r44tTo'$  cai   as   4^^nn 

TO    a40Io     Tti  t^HOait     4N0    aaotO    TfLFTT»t     CI*'UIT1. 
40.1*4    4*0  OIV.        1 


RaOIOMIOTteTIVt    4«CMTi 
CrVCCTIVCNClf 

au4vIv4L     Tints    4X0    »4T(.0(.0«IC4L     FIH0IX11 
C0«»4«t0    For     1    6«0o»5    or    XONKtvl    •tctlvix'. 
lUF44LtTH4(.     I-I4440I4T10N     ~     (11      ■«)     T«f4TMtXT. 

121    r01T-!4»4DI  aTiox    ST4arToxaTIC    TMCaaPT    owlt, 

111  aCT,  CTSTtl**.  "»0    Nf«"«UT4L  'aorxvLaC  T I C  4LLT 
•luS  roaTiaa4DI  4TI0X  aT.a»T0X4T!C  T4f4riarNT, 
40*1*4  4^  Olv.  14 


■1HJ(T   txaiNti 

■  tUaaCM    MO«M*«    4OMINI1T44TI0N 


aaXjfT    FXSI4K     lT"»45t. 
t(>>lM    lis  Olv,     27 


aN«ci    ilaaaBLIiMMCNTii 

INSTKUMOIT4TI0M 

ax     IXT40CUCTI0X    TO     TMt     »•«    4f4L     T 1 4«t     04T4 
'•OCtlllxS    a»sTt"$    ^'ItO    IX    flIShT    0»ta4T>ox    Or 

sulnco   arsiiLti   "•   "lliKf    F|«f   coxTaoi.   avsTixs, 

lD>t**    241  OIV.     12 


••CJfCT   razZLt.      •l.aca    axiiHT    actxTRv   •kiTfici 

PIU>C44M. 

40.1*4    IT  I  DIV.     II 


••aKf    taKTM    tLlHINTt 

■•(TtL0«44>IIC     eOMPOUMei 

STXTMjsia    aiao    tv»LU4Tl0x    Or    «rT4L    0««4XK 
!        BtT4.DiaFTo»<   CMti.4Tra   Foa   uM    •«   tasraa. 
40.1*4    11]  OIV,       a 


M*»t    C4ITVI    (ttXINTl 
»M«it     JTUOtfl 

•  LLOTixs    Btnavioa    4>«    •'•OtaTItS    Or    ivt,,. 
•4«F.C4aTH    Plxaa.    C0XBIX47 10X1. 
40.1*4     141  Olv.      iT 


(4CTioai  aiNfTiei 

CH(*IC4l     •CaCTIONt 

xcCM4xiS4i  or   FO'PaTiox   or   roL.Mtn44L   a 

PtOHlOl  —  )      F40<4     ilOMl2(4*f  .3\2l      S4TJ4F      OF 
•a  laMtXTLNC'MTL      C44aOXlLf*      1044     •aooi^'T      PT^H 

aiOHiOi  —  II    4X0  aixtTic    STjTT   or   cLtav4',f    or 

4204-141.-1     WITH    40l#0Ul    MTOaoaiof. 
40.1*4     944  olv.        a 


MlCTIoai   alNCaio 

•4DI0»«n»tCT|vt     »«tNTl 

4»»tao44f T,ic  TiTaaTloxs  4i«o  »0(.4ao«l«4»Hic 

ITorlfl      OF      »XTI«40I»TIOX     r«'K;S      IX      4TTt44»T      TO 

firL4lN    TsTra4CT|0X    of    siArHYOavj^    coTrO'iN*-!    alTH 
Sfai*.   aaoTrrxl   "atFoaf    asr    arTta    raaafM  4t  .  ox. 

40.1*4     140  Olv.        a 


OI«IT»L    fOaa^UTtHi 

IxSTa  )44exT4Tiox   •xn   raccrouaFa   fob   OTfi'TaL- 
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3I«.     10 
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Jl 


•  »Ol.tO    fat    •""•let 
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iJt.f      «'4<i'.l"     4M<      ,f-4v'- 
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U  3! •■      !i 


"f  S'  4t       •  ''»' 

4<<j      >  '-^  • 
4>-t*«      1*1 


•te4»t 


•  »O>.l0    i'lt    "XTllCI 

t  nt^^y^ttn*  4  *  t  Oh 

-;.-V    •       ■    -..    .       -4-f  ■4-'4--    --       4-       - 

i     «..C       f   <      »•       lOl.   •   -       \-4-l       -f    •   ■       f   '. 


•OkCC  JI.X 


•  »^4CI      I»4'I3*« 

|.>4«C4I>,I      .'.VJC'OH      '>«      »»4Cr       ^'4»10..». 


ii^la    l-44INri*IM 

-ft    In     •    •f'lox'.f.    «f\-«4;«'    »'»'("»   'o* 
4-.,^,      ..~-f,    '    •-.-    .»-    --It.      -.-4-    •>.f4.irl 

•  4f-f.(44-:>.      4'<       t'«jC-J«4^      4->4^>%l>      ■>•      •-» 

-     444N       t   -W^"    . 

.n-4*A     4«A  :>!  «  ' 


4>-f««      «  I  * 


Jt.  '•  4  »0"i  f  f     •  »0  t  4  »  !  0* 


-c  '      f    N  ;  •  •  -  If  ■! . 


>.  -f-t-  ''X  ''C 


14  4 


•0L'«'>4»''      ••4'<t:';j»t   '•>" 
•1   •oi.'«i4»    j»i»»   4    »f«   ft    -•    •>  •■« 

..••51'*     -)»»1,4'-  .€"  .         »    --4«-      -'      t- 


.4»l«"t»      T      toe       4^       1-      •    t.       S      t-      4-      -Nt. 


oe  mo*' 

-  4'fio«;  r4' I  J«    :  •■    tx    4,      •^•s-t-"'. 


IOCI4L  e«»«jiiic«Tio« 

.4«lrMf«    -*    toe  •  4^    t-«.t.    t    f 
4a-r«*  «!•  '• •■    " 


•teotufi 

•Ti''Jt.  4**"^      «OH4404i«      -4»4*..r       ^'       ■  ■*-     --■••'.      ' 


-wC        »-.«l'C4,.       »•;••••       '1        ■•        -4«        Nf 

•toi.4a  ccu.t 

•  flTlT4-<*      \r^km-Zl^  44i44-  44  '      ■« 
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-c 4  t*j«e  ■••'«*  *  i  :  "^  -••  »  -t  4 
4r>.t**    4t»  ^1  <•     '< 


•  te(.4«    •tOta'IMi 

,       t'      r-r       ^«        .   :>4»0  »'-€■*:   "        44tO«»''>N 

■  '    tOL44    -,«-::    •4"       %    ^•ftf  >•■'-. 


ft'  ••  - 

•4C  ■  ^4  t  ••^•4 


4.^,  «        --f       t.f   ■    ■•   >-4    .•• 

-i  1^^      *      :4~14*»      •  4  tf  •  t 

:4-o»t"«':t.      -4-.'4t'«-«« 
31  ».    JO 


•  »at.lO    »'4'»    •trrtlCt 


•  t  •■-4,     •     •.!  t     »4U-      -~     V  '      ■      -s     • 

~4444,      "•       .   ••   '    -       «      •^;f   t       -'  »«   ••   ■  - 

•-o»o~    ■<•? '4: •■  ■«t      -    t-  -t    ••'    •• 

43-f*«      440 


•  toi.  :at 

fJiW'OM     t«4»»t«l«* 


,4,    -,  •...:,4-:-'.   «•     i.-«4»^..::    *>^c-«3*CD»' 

4D-ff*«      Itt  01».      I> 


••0»»t^4«'l 

.-..44-     .1     f    -•     ^     t»f;-«^-.J' --■»•«■ 
.f--c     -»      .-f  •-■••:■■'•    f4»-     ;;f«    •••   ••j»» 

3  1*.     10 


40-»*«     "^It 


•  t'4'll'lC4t      4«44.«»tl 

f  MIX  w  4  •  ■  »4.  't  c ""  1  au*  • 


r  |P»  4  '  -c ■ 
-  >4»'  T»  ••  •' 
40-l*«      '44 


t        .f  .•#  «  4 
,„       '   -  i       4  ■    -- 
40*t*«      •4t 


^.-st    '■    -:tti«4i    -»4»4. 


•I' 


.•.4.   -t  ■   i         »       ■-<  ■■ 
t  K      -  t  . 
43.t*«     •«« 


^     s  ■  4  »  ^  "vi 

314.         1' 


4|'4»II'K4i       4«4t>«ll 
•  4*1  I  I 

•  44    .,•      (    •c:'<-t    3»    sl'4.    ■•'•■ 
:  %••    t    •      •  t. 
4:\.t«*    »it 


4l  ■     4«4r 


OK.    I> 


4aOM4JI      t«or»4iC4i'^ 

:  3«i4^j4i  I  *  4 » ;  941   ^^^o*" 

•,.-,,     m'  -  -    mf  s        t^     • 

4  M-'   44»"4       ■«       tt.        t        'i    ''' 

•  ■       t  ;  -.i    4    -  'PIC  I0'4,  -t-  - 

4(V>t*«      4t« 


:) ;  . . 


4aOt>^      1.4*4^1 

■XTc'i>" 

44   S      «  -  4^^  »  '      44  •  S      ' 

4  3*i«*     i't 


4»Ot^«40      tl«>44^l 
tOtJ«Ctl 

41.      1.4.        4 
•  44S  t-  ■    4  t   •    •• 

t     ••€  t4  ■.  *'  - 

-  >^r  4  4r  -     I     ' 
^  -v^4'  f  . 

tr>~t**    t«i 


4«*4»li'IC4t      04T4 

l'4':f'I-4^      ~t«»«i»^'1041« 

.:sf44      •4«:4V<      »t*:-*' 

«    4    .f  -4,.        -  ■  f":*-*'    - 

4^M   4    ,    4    •    '    -N«    . 

4n-»*«    no  ^'  ■  * 


•  i»4»!  t'  :C  4,.      34T4 


'-*f      •444-4t'l4t 


;   Ml       ■^4■tf•f^ 


.,-4   4    ••-....••ir    'tt't    -•    .^" 


43>|*«    I tn 


.(,    -I  -  ;t:    -    •-!    •■    -t      •    4— .'ft    •• 


iLfC'lf  4t      ■"  !»' 
0I».        • 


J40f  ■•4T4 


•4  W    ••  t 

4r).»«« 


•  t»4'HtlC4,.    DIt»«l»»/»l04li 

»«0*Ji  At*  T  44*      I  C  Oii»ljTf  ■  »  ' 

'.-f     \#  N»  •  4  '  :   IN      •     ••  >■ 

40*ff**      1 tt 


■4^      44N"^"      .44  144      It. 


'44^4-  *   44  ■ 
t      »4f  tf  N-* 

-    -  .P  4  4  f  -       f 

40-I*«      t*I 


(   »»■      -  t  •    «4       4  ,  si  ■  ..  \        ■    t      "4 
t..!  ,   '•   ^   -4-  -  t--4»  -1  •       4 


4|'4'lt»lC4(      3!iT«Hu'10«» 
t4"»v  !"•• 

144         ■»-        --f«-         4,         1444441         -4   -.4?   .44*   1   -   4^ 
\-4'f-4.        4rt»44-. 

4'>.>**      •44  ' 


NI-M 


4irtr|tTIC4l.     DI|TKt*l/Tt04ll 

T4Si.r> 


'4Bt.Ct      :>'      ■44     "044tNTS     0*      THf      4  4  "^C  0*      444I4Tf. 

4a>t**  ati  oiv.    It 


4»'«'H'1C41.     MOCIIUl 
'•«0«» 

f4''tt      D<-11134<      '-to*'      4J      IT      4*»^|Ft      Tn 

■  S*f  "(t  I  »1  w  I  'T      »0      4»0t--->P'  IP4L      Dttll^. 

40-r««   I '1  3r4.it 

tfvC44^      .1-1'      -441     fO*      44NO0-      v44I4SLft      t  O^ - 
jfC'      '-i      -  O'*''  I  »  1  ON  1  ••&      '^N      4      •fC^.*4fST      FVfN'. 
40>>**      «l«  31 V.       It 


4t»4»l«TICtL      Tti't 
I4IW  I'M 

•«f       -  ■>44«;n4T  I  04.      ^4       [  sPf  Pf  »40f  N'      'IC      S4.iPi.f 

'fi'S    3#   4   ^f*4t•4l.    r^44s    rt   ppftps'f". 

40.|*«      4*f  II..       It 


4inti. 

'4'l«Ut      r4«;a4«ICil 

»4'!trf         irt     ^4     4:t!     ft2i3C     t'ff.      -N     -'PPfBC 

4.  -:  :     CN  -  I  4 -'4444t  s  •  t . 

4B.>**     14  1  3I-.     }t 


4|T«Ctt     PP0P464TIPN      In     ••044- 
<44Tf  •  J4i    t  . 

kO-t**    »t*  3<<'-       < 


•*r»itHi 

t4«t«  iTatiui 


.I4ir4*     ¥l»CO»L»»^IC 


5T«t4t.|>TluCtD    0»DeiI«"C     0*     J'H.uTt     4Tt«t     IN 
*l.».CTt      I  ?f  Nf  ■      CfFtC'l.      CON$IOt«4TI3NS      iNVtCVlNf. 
tOt.1   Tt-O  VfNT     4T044     tlltl     4N0     DPTH44lN4'It44     0» 
■C4.4BATI1N     tTHtN4TH, 
40.t*«     •!>  OIV-     19 


T»»lLt«« 

«T«jcTu«4L     TtSTI     OP     TMf     Tl»41Le«     UKD    »*>« 
T44NSP04TI.44;     TMf     1£  C  04|0  -  S' 4at     NT»4UTr"4N     .4')T0«$. 

40>t**  aTi  31 >.    n 


•  iriUeTuaAl.     (HTCLt 

>irMt><4PtC4L     ANILVITI 

4N      4N4|.'^It     0»      T44f      0I»'0«T10S$      4N0     $T»PJifl 

IN     P4H4Ntl.OtOA4.      »UHf*Cl      4T«lXTU«fJ, 

40>t*«    t*t  01  «.     It 


STA  -  TAN 

•MiTeHiM*  ei*eutT( 

■  ■•LIMIACMICl 

•  N    «S'«OT«TtO    ■I»l.I0<4«4PMy    ON    CO'4^UTt«     rnm%. 
MOtO    taiTCutNG    C|»CIITJ    41.0    THtIP    C  0»<"O4<€  s  T  t , 
t9*O-0CT     19^2. 
*I>-t*«    Ml  3 IV.     to 


•iTtWtTKY     (<;»TiT»U.O«««»MTI 

>NiieT*a*T 

STBCt^-INOuCtO    0»t>C«I>4t    Of     fOtUTt     iTO-it     IN 
«LLOrJ     (Tinr*    tmC'l,     CONSIO£K4T!ON»     INVtCvlNO 
tOcUTt-t^^rNT     4T0N     JlZtS     4*40    Of  Tf  *•<  I  NA  T  T  IN    O* 
neL4X&TT^N     tT«C*46TH. 
A0>(*«    (I)  OIV,     7) 


■irMTollA 

MrDiieeT>itMict 

roiMTH   ni.ANNuAt.    ScniNa*   on    iHI*   SCntvIO*    4T 

KA,         »HtP     4440     HTOaOrOlL     "O'lONl      »MI»     CnN»«Ol.L- 
4«II.ITri     m4<)If»6    ■0"CNTS.     fC. 
>0>t*«    1IT  OIV.     tl 
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4-      4N0      tip     Pfi4»lVt      -.P4ir:'»      •4Pf-.>j4f   I       4'T.- 
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40-f*«     t«T  01 « .      It 


•l'0«4M 

■>t»«A04T|SN 

---lP»44";.t     t'JC-     0»     i»f  c'«3»--'3Nt*4'; 
•t^l~OC      IP      3r  TJ  »4i[  I,  1  NO      l'*PU:Zf4      -H      PPJPP  ;L4N't 
4t      4N       ;   Ni  :   -   4  »   '  >»      OP       t'3P4(;t       ^144       "IP      PPQPP       .4N'. 
40-»»«      11  •  3:  .  .       I" 


•l*0*4W      ■4TPt*II( 

0ttI*N 

-P4:     .«  T      'l^^      •4'*|4T       :  4,4f  t  '  I  t4  '  1  3N  .  ^'tlpN 

'•!'r4!4     POP     ,044*     tiff     c  :*»**«!  l^r     \frONi4P4 
»4»»fPirt     "141      ■IlI'4P4      4fP0tP4rP      4»»V   'C  4'  >  ->Ni 

l:»r /•3T4fti,i«   MTO«rii3f /"tPc  jPif    11  i->€-t',  vf  • 
r^tc 'P-y-f  44ic»k.   t»»»t». 

40-t*«    •«♦  314.        ' 


'0*A«t      TllMl 
»l4|lilLTT»     ITUOItl 

'|4t'4KlT»      3P      4      ■tV4Lftt      t'OA44C      T|^f  .  C  344- 

3jC*13N     44»ro      yfPio!      P«I««4P*      •f4N     €44fP{i,      444r 
4P^rri      43t.'4M.  C>-4i4»<       IN     C044«ljC»444.-f       ,P4tut 

I  4C  '  '4  »  '  IN     4  Nf  44*  . 
•O-t**     14*  0  I  >  .     to 


IT    •lT»ijeTU«»4L     •4«Ll.i 

iraiiMt 

rIlT->«T10N»    4440     5T4liSlS    0»     P  4  P  ABOl.  0  1  3  »L 
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40.tM    •*!  014.     }t 


PU«MA*INI     MUkLl 

ICOUiTIC     |4i»OI.ATIIM 

tPPffT     OP     »«rStU*(     OatLL     ON    ^l>»0€PHTP« 
»COi»TIrii.    iCCOu»LlNt    irPICItNCv    Or    PueNPP- 
4IP-LC41     TKCt,        rivt     Wtlfi    J4IOPP     400    PtT*, 

-T0P4JI.I-   ppt»so«c   no  >»oT  prrifT   tmc    ttlpi' 

OfCOU^LlNt    rrncItHTT     4^»«tfl»»L». 

40>r*«  •>«  OIV,   tl 


••uai>A«ii«« 

MUCL(4a  •e«r*to  t^lHl.* 


IKON    kCLOTi 

4  «t<ici  or  T>4€  Ttc*4lc«i.  ••oaaiji  on  lO«- 

C4*eON,    MiaH.Nicxt  NAaatiNe  stpflI. 

A(>>t«*    IMe  OIV.     |T 

NOOULITM* 

»«OCffOIX«J    or     T44I     TTt4     ITN^OJIU'4    ON    Hr-iNOMN 
TMr»»T«tNl     4410    NOOUlATOaS    HfLO    4T     TMJ     MPimON, 
PT.     NONNituTM.      NC>     Jt«S€'     ON     11,      H,      4N0     >»     'f 
1**>. 

A0-»*«  sat  OIV,     • 


•tnooiIA 

»1«0ll4il(.I»» 

••octeoiNss  OP  •»NO'j  0€"AHc  ••tPicTnN 
r04«rrac»rt   j4i«ja*t  }i-if    1*41. 
AO.t**    •>•  OIV.     tt 
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■4PtI"  OP 
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L-t.t-OI 
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ItT«») 

«»-0I 
PNCPAP 

1  .1-01 
4  T  I  ON  . 

xr  i"i><t 

THVt* 


••T«»OtI« 

•  AOIATIM    OAIU* 


lueSTiTuTfp     TxUiOLINtl, 
4TI0N     OP      1  ,  l-nUi^tTI  TUTtI 

»»jeiTiTuTer  ct"»lp"ip»ul- 
•  iNfi  't^Ni4ia  OP  APN^iifa- 

•  ITh     TMl>.4CtTIC     priO. 
HI420LIN(, 

OIV.  4 


TH|*1     SCI-ANNUAl     aADUTION    CPPCC 
l«-tO    O^T     i»^(,        vOl  ,     1,        DISINItTPT 

••CAjuactcNT  ptrtas, 

A0^««  ^oJ  OIV.   10 


T$      tV4»0JIUN. 

444O   N  (TLCall 


TUI»3     U"I-ANMUAL  •40I4TI0N    f'tC 

OCT,     l»t»,        VOL,     >,  4IPCP4PT     JytTt" 
"»Tr«l4l.t    P»»C«», 

AO-t««    10«  OIV.     10 


Tt   tv»»o»ta44. 

$       4.141 


PtoarACf    4*f4 

•trttCTION 

4N     fv4l.j'T10N     OP      4      NOOCl.      JTJTf"     P0«      tTX)»IN« 
•«4Ni>4l  ttltW     OP     4C0U1TIC41      SlkN4Lt     T4«»O.Pt-i     ••TI« 
•t    PafMNTjr.       Cl'VPSIit    P4NSIWJ    U    "»Of 
C0N»«»t3     tlTK    ILtCTPICAL    CIUHA*CIN«     >s     4rooiTic 
t30Pf  I  . 

io-r««  ui  OIV.     4 


TMI43     «C4iI.44|NUAL     •  AO I  4  T  I  ON    fPPtCtS     tVN 
OCT     1»»4.        VOL.     4.        IttCTPONICl     4N3     jrNI- 
C04«UCT')«J, 

AO-r««  w«  01 «.  ic 


TVII41     SCI-ANNUAt     «40I4TI0N     fPPtCTt     tv«»0- 
»IJ>4.     OCT     !•«(,         H>«IC4NTI     4110     »1.4tTIC«. 

Ai>.rM  tie  OIV.   20 


•4'»4Tt«IC     >4TTa|A4.t 
•4|N'TtN44ICf 


ppx 
40.»a« 


Pf  3  1  N«»    OP     44N 
Iff      .4I1U4RT      fi 

4ta 


Of"44«     PPtOlCtl 

•     14«2. 


a*uaP4ri   4af4 

Tao*ictL  aftioMt 

0«J€CTIvr     4MC    DTNAN1C4L     »TUCIH    OP     TaoPICAL 
»t4TH€4      PHlNOltfNAl      4  P»V.  I  f  »  '  I  ONS      T  ;|      T»0»ir4l. 
»t4T>4t«     PoaPC4»TI4lt. 

40-2**   *oa  01  V,      2 


ptuaPACt   rrN«t4>ruMl 
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»  phase  I  instrumentation  system  was  rieveloperi  to 
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IAD  set.   The  flight  tests  established  that  the 
ingular  accelerations,  measured  by  the  phase  1 
instrumentation  system,  did  not  require  a  dynamic 
response  beyond  the  stabilization  capability  of 
Ike  magnetometer  servo  system.   The  static  pres- 
lyre  variations  measured  at  the  aircraft  were  in 
tlose  agreement  with  those  recorded  at  the  towed 
rehicle.   This  fact  indicates  that  the  ability 
of  the  towed  vehicle  to  follow  the  aircraft 
lotion  is  excellent.   An  analytical  study  re- 
pealed that  at  a  velocity  of  1'   knots  and  a  tow 
:jble  length  of  2':'     ft  the  towed  vehicle  should 
'..)     in  a  stable  manner.   Further  flight  testing 
should  determine  the  degree  of  correspondence 
between  measured  static  pressure  variations  and 
tjul  altitude  variations.    Author 
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"••  duct  system  is  designed  befort-hand  and  the 
in  IS  designed  to  meet  the  duct  dimensions  at 
■-    exit  of  the  fan.   The  problems  related  to 
-t  design  are  discussed.   The  inlet  and  exit 
nditions  of  a  fan  are  also  discussed.   Problems 
•  lated  to  the  fan  design  are  presented.   I.  s  1  ng 
■»5e  basic  considerations,  a  typical  fan  and 
■ned  type  delivery  duct  was  designed  and 
■sted.   The  detail  design  is  presented, 
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north.       The    offshore    end    of    the     long    refraction 
profile    at    sea    was     recorded    on     ice     island    Arils 
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TV-like  pictures,  showing  position  and  shape  of 
underwater  aissile  test  items  are  obtained  by 
using  a  directional-scanning  sonar  method.   This 
report  is  a  systems  study  made  to  investigate  the 
problem*  of  acoustical  imaging  within  the  broad 
concept  of  such  an  instrumentation  device.   It 
covers  the  interrelationship  of  absorption,  band- 
width, information-theory  limits,  and  beam  theory 
for  transducers  and  acoustical  lenses.  .Author) 
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graphs, Computer  storage  devices.  Switching 
circuits,  Time  switches.  Delay  circuits. 
Tracking,  Time  interval  counters.  Digital 
compui'ers  . 

Modification  of  the  Dy.nec  DY-53:^4  lime  interval 
counting  system  at  doppler  tracking  station  CC^ 
to  provide  simultaneous  reduction  of  two  channels 
of  doppler  data  is  described.   ^Auihor^ 
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Obs t ac 1 e- av o i danc e  by  echolocating  long-eared 
bats  (Plecotus  townsendii   was  tested  while  the 
bats  ^ere  flying  in  random  noise.   Previous  ex- 
periments had  indicated  that  bats  rnuld  achieve  a 
surprising  ilegree  of  success  when  dodging  wires 
in  a  room  filled  with  random  noise  in  the  b.ind 
2   to  '?  kc,  which  covers  the  fumlamental  fre- 
quencies in  the  pulses  of  nrientati-in  sound  u^erl 
by  Plecotus.   The  present  experiments  5h..>  •'• 
at  a  given  noise  power  per  rycle,  the  effective- 
ness of  masking  was  far  gre.Tter  for  a  ID-  to  90- 
kc  niise  than  for  one  that  merely  covered  »t<e 
fundamental  frequencies  in  the  bat  pulses.  !iur 
that  the  bats  ran  still  erholorate  when  the 
noise  power,  per  cycle  of  bandwnlth.  exceeds  the 
energy  in  the  echo.   Further  broadening  of  t^e 
noise  spectrum,  to  an  upper  limit  exceedi") 
kc,  had  no  discernible  effect.   The  effect  of 
coherent  noise,  origin. i  ting  in  a  single  random- 
ncise  generator  connecteil  to  all  the  loud- 
speakers, was  comp.ired  with  the  effect  of  non- 
coherent noise,  which  origin.ited  in  four  noise 
generators,  each  of  which  supplied  one-quarter 
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Autoiratization  of  sate..itp  detection  in  the 
b-'AblK  s>stem  requires  a  means  of  discriminating 
against  nonsateliite  responses.   Earlier,  a 
s  t  u  d  >  u  1  b  1'  A  b  L  K  automatic  gain  control   age 
amp.itude  response  led  to  developing  a  pattern 
recognitions  s\slem  based  upon  the  inherent 
s\rr,;T:elr>  of  a  typical  signal  due  to  a  satellite 
jass.   A  presentation  is  given  of  the  Symmetry 
Kecognition  by  stem  II,  and  the  technical  perform- 
ance at  I  lie  ban  Diego  bpace  burveillance  Station. 
In  a  ■  -hour  period,  '    alerts  were  generated; 

were  satellites  correctly  called  symmetrical. 
ani!    -  were  n  o  n  s  a  I  e  1  i  i  t  e  s  .   bymmetry  responses 
were  generated  on  '.,  alerts;  some  ma>  have  been 
,:  UP  To  rer,  olp,  unverified  sat  el.  lie  passes.   No 
s\r:;mptr>  response  was  given  to     verified  salel- 
.ites.   beven  of  these  passes  were  missed  due  to 
ago  [I  at  tern  distortion  by  the  bl'ASLK  corab-f  liter 
switching  action.   (Jl  the  remaining  signaiS,  ^:, 
tp.MW  the  age  noise  jevei.  cou.d  not" be  examined 
lir  ss^.Tietrv.    Design  advances  in  the  bPASlK  s_\s- 
•f.T  minimized  the  requirement  for  pattern 
recognition  processing.    Author 
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data  permitting  the  design  of  a  minimum  we  1 
intJuctor  or  transformer  for  any  given  power 
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structures.    It  should  be  possible   to  test 
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signi'd  to  approxinate  to  the  models  chosen. 
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Efforts  were  continued  on  the  development  of 
galliun  arsenide  varactor  diodes  capable  of 
yielding  i  <  power  conversion  efficiency  from 
12  gc  to  ^:,    gc.   Calculations,  confirmed  by  ex- 
peri«ental  results,  indicate  that  substantial 
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at  zero  bias.    Author 
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.',-.,,0..,  ,  was  selected  as  the  compos 
ng  closest  to  the  original  specifica 
and  phase  shift  device  and  will  be  u 
the  effect  of  ceramic  processing  on 
nd  magnetic  properties.  Samples  hav 
ared  with  a  ...  pi  M  sub  s  of  cl  g,  a 
perature  of  ''3  C  and  a  tan  delta  oi 

theory  was  proposed  for  the  high 
n  raagneli/-ation  obtained  when  the 
of  the  sample  was  less  than  [  i .        It 
shown  that  ferrites  in  the  nickel 
gallium  system  can  be  flame  s  pi  rayed 
and  have  properties  very  close  to 
t  compositions  prepared  by  conventional 
echniques.   Some  of  the  discrepancies 
lies  of  the  flame  sprayed  material  are 
d  lo  compositional  changes.    Author 
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The  synthesis  of  distributed  networks  is  de- 
scribed with  prescribed  c h a r ac t e r 1 s t I c $  a  1  on g 
Mith  the  method  of  approximation  of  their  char- 
acteristics.  The  networks  consist  only  of  "  n - 
cade  aid  parallel  connections  of  distribu'.! 
elements  of  equal  lengths.   In  suc^   .-us  .. 
elements  of  equal  lengths,  similar   r-i--"'   i^ 
in  lumped  networks  would  be  possible  w.-^  mt 
•  J  tan. Pi  f/i  f  sub  o;  as  a  variable 
some  special  feature*  are  encountered  » 
are  »ery  different  from  those  in  lumpej 
i.e..  lambda  •  •'  "ill  be  transmission  zeros, 
for  network  configuration,  use  of  close-couple 
coils  and  series  elements  should  be  avoided, 
spite  of  such  restrictions  on  construction,  an 
important  conclusion  was  obtained,  th.it  a  tran 
mission  function  Is  always  realizable  .-:  h  ►^  . 
transmission  leros  only  on  the  imagini;*   i\iv 
at  al  on  t»ie  complex  lambda-  plane    :►•   pr 
presented,  accompanied  by  the  mann.-n 
■  truction,  approximation  of  <       ^  <  ■  >     ■  ■  -  .  •^  •  \  •' 
with  functions  having  poles  j^  ^.ttr.l^t  • 

pecially  procedures  to  obtain  Tchebyr-  :'  "  '  " 
teristlcs  and  several  design  examples, 
tation  is  also  made  on  the  construction 
■Inal  distributed  networks.   (Author) 
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Under  the  rather  general  conditions  it  is  possi- 
ble to  represent  a  4-port  by  means  of  an  id.-al 
directional-coupler  together  with  certain  2-ports 
in  each  of  its  lines.   Such  a  representation  is 
called  the  •  canon  i  c  a  1  -  form  '  of  the  given  .,-port. 
The  canonical-form  of  two  tandem-connected  i- 
ports  ind  the  coupling  coefficient  of  the  associ- 
ated ideal  directional  coupler  are  determined. 
The  presentation  is  of  a  theoretical  nature. 
[Author! 
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Inrlassified  report 

DESCRIPTORS:   •Fmbedding  substances.  •Encapsu- 
lation. Bibliography.  Sealing  compounds,  Ef- 
fectiveness. Contamination,  Microorganisms, 
Space  craft,  tpo\>  plastics.  Resistance 

Mectriral    Son-destructive  testing,  lest 
mpihods.  Transistors,  Stresses,  Plastics, 
lsoc\anate  plastics.  Aging  , Materials  ,  De- 
gradation. Thermal  stresses.  Strain  gages, 
Measuring  devices   tiectrical  ■.■  Plectronic 
Printed  circuits,  Polarographic  analysis. 
Radiography,  i>elds.  Electron  microscopy, 
lltrasonic  radiation,  tlectronic  equipment. 
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Inclassified 
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DISCRIPTORS:   'Quartz  resonators.  •Manufactur- 
ing methods,  (.rinders.  Quality  control,  Very 
high  frequency.  Production,  Electronic  equip- 
ment, Electrical  properties.  Resistance   Elec- 
trical   Interferometers,  Plating,  Capacitance. 

Research  was  continued  on  a  method  of  manufactur- 
ing acceptable  quartz  crystal  units.  Designs  for 
ih  overtone  crystals  from  '■'   mc  to  i    mc  are 


in  overtone  crysiais  iruiii       mi.   tu  t     u...  *. 
given.   Results  obtained  using  these  designs 
are  given.   Problems  encountered  during  final 
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8  -  ELECTRONICS  AND  ELECTRONIC    EQUIPMENT 
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-  -J,     %.     Covr.       Jan    ^3  .    ?1p.     mcl.     illus. 
i     r^fs.     ^Il-ao.     HII-P-iCi-PR) 

Conrract     AF    49(d38)700.     Proj.     RAND) 

Unc  lass  i  f  i  f  d    r'-port 

^^^.   :<;■'.'    :S:       •Antenna    radiation    patterns, 
•Antennas.     Probability.     Electromagnetic 

^Ids.     Scattering.    Correlation    techniques. 
,'     ..ij.'ion.     Statistical     processes,     Marh^- 
- , • ,      I        ina 1 y» I s . 

(     s-irrh    rnnr.-rns     th-    determination    of    the    proba- 
•,      ;;^•^     bution     of     the     electric     field     pesult- 
irbitrary     random    array    of    sources       or 
rs  The    distribution     is    surprisingly 

s        I'sily    calculat'd    for    most     int»-resting 
sr.rutions.     and    has    wide    generality    of 
1     -  Specifically,     we     find    the    antenna 

1     s     ribution    of    a    synth<"tic    aperture 
!i'-i)    bv    a    moving    space    vehicle    emit- 
_s     s     rindomly     in    time.       However,     the     r^- 
•s    jppiv    not     only    to    synthetic    aperturn 
nnas    of    arbitrary    distribution    but     also    to 
lomly    delated    antennas    and    to    chaff,    meteor 
111,     and    el»'Ctron    cloud    diagnostics    as    well, 
problem    is     restricted    to    the    study    of    the 

-  fi<"I(1    from    n    sources,     the    positions     of    which 
,-:     L-ndent     identically    distributed    as    F(r) 

r«     .     ^    method    is     then    used    to    analyze    what     is 

^ .i.iy    a    two-dimensional     random    walk     i n- 

..  !     ►,  ,      ,     three-dimensional     distribution.        It 

s-.^-     •-,•     if    the    Fojrier    transform    psi^kl     of 

.     Ji  it  r:  ij-i  1  on     function    F(r)     can    be    performed 

closed    form,     then    the     limiting    form    of    the 

bability    density    of    the     resultant     Electric 

!;      Id    vector    is     immediately    obvious     for    e»«ry 

:r']uency    and    direction    of    propagation.     Finally. 

-•    probability    density    of    the    resultant    power 
or    f-nvelope     is    determined    in    closed    form,     and 
the    correlation    between    the    resultant     field    at 
different    angles    and    frequencies    is    exhibited. 
(Author 
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by    S      E.    Simon.    E.    K.     Gatchell    and    others 
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Unc lassi  f I ed     report 

DESCRIPTORS;       ♦Semiconductors.    •Thermionic 
emission.     Electron     transitions.     Electric 
fields       Cathodes.     Field    emission.    Cesium,     Sili- 
Semiconduct ing    films.    Diffusion, 
Injection.     Heat     treatment 
Manufacturing    methods, 


con ,     Analysis, 

Sol  id    state    phys  ics 

Argon,     Ion    bombardment 

Photoelectric    effect,     ieasu re nen t . 


These 
c  on  due 
hot     e  I 
t  heore 

action 

qui  r  ••  m 


Studies  of  hot  electron  emission  from  semi- 
tors  include  a  review  of  the  literature  on 
ectron  effects  in  semiconductors  and  the 
tical  study  of  electron-electron  inter- 
s  in  semiconductors  and  metals.   The  re- 
nts for  a  p-n  junction  hot  electron 
I.-  discussed,  and  a  method  of  prepara- 
-h-se  emitters  of  silicon  and  studies  of 
r  p-rties  are  described.   An  emitter  with 

■inn    contact  is  described  but  emission 
-.  Ts  of  this  device  have  not  been  made. 


Attempt*  to  clean  silicon  i  :i  vacuum  by  low  • 'ti 
perature  heating  and  by  argon  bombardment  wi'h  .,• 
annealing  are  discussed.   Measurements  on  th.- 
interaction  of  cesium  with  silicon  are  report.  1 
Mhile  it  has  not  yet  been  possible  to  produce  an 
emitter  with  optimum  properties,  t he  g r ou ndwork 
for  such  an  emitter  has  been  laid.   ^Author) 
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General  Electric  Co..  Schenectady. 
SEMICONDUCTOR  DEVICE  CONCEPTS. 
3;  Nov  62.  3-??.  incl.  illus.  tables 
(Scientific  rept.  no.  2A) 
(Contract  AF  19(628)329.  Proj.  ^^ 
(AFCRL  o3-2C(A))        Unclassified 
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DESCRIPTOnS:   •Diodes  (Semiconductor), 
static  pressure.  Germanium.  Cryogenics 
Stresses.  Antimony.  Mathematical 
Statistical  analysis.  Indium.  Quantum  statis- 
tics. Theory.  Zinc  c onpounds ,  Se 1  en i de s , 
Tellurides,  Hall  effect 


analyst 


Solid  state  physics 


The  effects  of  uniaxial  compression  and  of  >^  >  1  r  - 
static  pressure  on  the  direct  and  indirect  ,u"- 
neling  processes  in  germanium  tunnel  diod^  »•' 
studied  experimentally  under  forward  and  r  v  - 
bias  at  4.2  K  and  compared  with  Kane's  th^  r^ 
The  diodes  were  formed  by  alloying  indiun,  (;-.,• 
with  ^  '    weight  per  cent  gallium  on  (100   'nil 

•  •!  "   faces  of  germanium  bars  containing  ^n 
iniimonv  concentration  of  5.5  »    T^  to  the    •- 
cub.  cm.   The  first  order  change  of  the  ti-n 
ing  current  with  stress  was  measured  at  f  i  x .  .i 
bias  voltages.   Electrical  transport  ,-.  i  .  .  r  ->,- n  t 
was  made  on  p-type  ZnTe  and  n-type  Zns     1 -t 
ZnTe  crystals  doping  with  Cu.  Ag  and  Au  ,.  r  .1  „  -^ 
acceptor  levels  at    .15.  O.U.     and  0.22  e.  r- 
spectively.   An  acceptor  with  an  ionization  en- 
ergy of  C.C48  ev  was  found  in  the  undoped  crys- 
tals and  is  identified  as  the  first  charj-  •■  •  .  •  e 
of  the  Zn-yacancy.   Th-  scattering  mechanisms 
limiting  the  lattice  mobilities  of  both  materials 
were  considered.   It  was  found  that  the  polar  in- 
teraction with  the  longitudinal  optical  |.  ^  -t  ■' s 
dominates  the  scattering  of  electrons  in  /nSe. 
Luminescence  from  p-n  junctions  constructed  from 
the  mixed  crystal  GaAsT-xPx  and  from  GaSb  w:,. 
studied.   Attempts  to  produce  coherent  r<Mii  n 
from  these  Junctions  has  thus  far  been  unsuccess- 
ful.  [ Aut  hor 
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RCA  Industrial  Tube  Products,  Lancaster, 

PRODUCTION  ENGINEERING  MEASURE  TUBE  TYPES  7801 

AND  c884. 

Final     rept       for    '     July 

by    Ben    Sheren.  Jan 

tab les . 

(Contract    DA    36-039-ic- 


illus. 
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Unclassified     report 


DESCRIPTORS:  "Electron  lubes,  •Produiin'n 
Electrodes.  Brazing.  Electron  lube  heat.rs 
Cathodes  Electron  tubes].  Nickel.  Plating 
Molybdenum,  Metal  films.  Spark  machinL.ii 
Broaches,  Explosive  forming.  Ceramic  ma' 
Vacuum    apparatus.     Manufacturing    methods 
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Watki ns-Johnson    Co..     Palo    Alto,  „.„„ 

DEVELOPMENT    OF    S-BAND    LOW-NOISE    PhH'iDIt      fl H« 
NENT    MAGNET    TRAVEL  I NC-W \ VK     TIBE. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


by    B.    P.     Israelsen.  i'ec       .. , 

ref.     ;Kept.     no.    W-J    62-604R3!' 
(Contract  '  >---■ 


incl.     1  I  1  u  s 


*     ref.     .Kept.     no.     W-J    04:-cu^n.3, 
(Contract     AF    3C(602}269A.     Proj.    -ifC^: 
(RADC    TDK    (3-6)  Unclassified    report 

DESCRIPTORS:       "T rn ve 1 i ng-wa ve    tubes,     *Micro- 
wave    amplifiers,    Magnets,    Noise     .Radio    , 
Ferrites,     Phase    distortion,     Electron     lenses, 
Electron    beams,     Electron    guns,     S    b.ind. 


Xn  addi t  i  ona  1  f 
Marks  opp  os  ed 
.,)S  made.  Perf 
•  percent  beam 
rated  helix  vol 
circuit  configu 
Alnico  '  magnet 
fringing  field 
ta  I  hode  field  'i 
t  ube  s  h  ave  been 
bu  lbs  ,  permi  t  t  i 
less  than  1/2-i 
operat  ed  wi  t  h  a 
A  half-inch  pin 
lion  to  a  c  oup 1 
s  i  ze  reduc  t  i  ons 
*•■  1  gh t     magnet  . 


oc using    test     using    two    ferrite 
so    as    to    yield    a    re  versed- field 
ormance    was     only    moderat*,     \»ith 

transmission    being    obtaintd    at 
tage.       A    very    promising    magnetic 
ration    using    a    s t ra i gh t - f i e 1 d 

has    been    devised.       The    external 
is    effectively    shielded    and    the 
s    peaked    to    about     "53    gauss.       Two 

built     with    st epped-di ame t er    gun 
ng    the    use    of    a    gun    stack    with 
nch    diameter.       One    of    these 

best     noise     figure    of    ".1     db. 

base    has    been    developed,     in     iddi- 
er    with    ?    4- inch    diameter.       The.^e 

permit     the    use    of    n     small,     light- 

( Author^ 
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Philro    Corp..     Palo    Alto,    Calif. 

ANALYSIS    AND    DESIGN    OF    FEEDBACK    D  I  SC  iUM  I  N  ATOHS  . 
by    W.     R.     Wood.     31    Dec    62,     1v.     incl.     illus. 
tables,     refs.     ^Rept.    no.    WDL-TN-::- 0 
(Contract    AF    0^(695)113) 

Unclassified    report 

DESCRIPTORS:       'Discriminators,     "Frequency 
modulation.     Mathematical     analysis,     Integral 
transforms,    Control     systems.     Servo    amplifiers. 
Si ynal-t o-noi se    ratio.     Design,     Intermediate 
frequency    amplifiers,     Transistor    amplifiers. 
Transients,     Feedback. 

The    analysis    and    design    of    feedback    discrimina- 
tors   applies    to    both    systems    engineering    and 
hardware    design.       The    research    develops     a     linear 
•Huivalent     model,     analyzes     t  h  •■    model,     examines 
•ransient     response,     gives     thresholds,     presents     a 
lesign    procedure,     and    states    hardware    consid-rt- 
•lons.       The    design    procedure    is    illustrated    by 
in    examp 1 e .        (Author" 


5D-206    458 
':-'V    SJR' 


Div.       " ,    26 

OTS    pri rr    $ • . tC 


; :  0 .T.  1  c  s     I  n  t  e  r  n  a  t  1  0  m  !  .     ('  .i  n  n ij  :i 

mkorm  work  function  cathook 
:hermionic  convertehs. 

Quarterly     rept.     no.     <, 
tiy    M.     N.     Iluberman.        Jan 
•ables,     t     refs. 
Cont  ract     AF    33(657)8726^ 

U  n  c  1  I  s  s  1  f  1 


P  :,  r  k  ,  r  n  ;  1  f  . 

sri  1)1 1>  Min 


12  Oct  62-"Z  Jan  63, 
63,  53p.  incl.  illus 


r-p 


1  r  t 


DESCRIPTORS:  "Thermionic  emission,  •C.ith.nl. 
•Molybdenum,  Chlorides,  Fluorides,  1' v  r  •  1  >  s  ,  s 
Reduction,  Crystal  structure,  Cryst.il  jrtuMh 
X-rav  diffraction  analysis,  Ph  o  t  om  i  c  rog  r  a  (th  y 
V  I  ,1  1  1  ography  ,  Grain  structures  (Me  t  a  1  1  u  nj  y  "i 
M  lybdenura  compounds,  Mam!  re  Is,  Electron 
microscopy.     Processing,     Vapor    plating. 

Chemical     vapor    deposition    techniques     are    being 
studied    as    a    possible    means     of    producing    non- 
planar    thermionic    cathodes     having     a     high     deyr.' 
of    uniformity    of    work     function.       Vapor    depnsi-. 
molybdenum    coatings    have    been    jiroduced    by 
chemical     reduction    of    molybdenum    hexafluoride 


pr.-! 
P  -i  r  1 
ri  t;  il 
for 
c  h  !  o 
Ihf 
tn  0  '.   ^ 

n  u  fi 


1  \  s  1  s 
;  \  s  1  s 

I  t  i  n  n 
rn  1  n  I- 
'■  r  r  •'  d 

1  !  -■  ! 

t  h  .'     h 
r  1  d  .- 
h.'X.-ir 

l.d.'p  u 
d  I  f  1"  r 


0  : 

of 

-;     h  • 

'  h  • 
M  r 
t  o 

p  r 
•X  :i 
s  a  ''i 
i  rti 

••'       T 
.if-  1 


•bd 


f  f. 


1  •■  n  t 
I  h.' 
,.  f,. 
{  \  u  I 

P  ;  .■ ; 

0  n  \ 
nd 
i  on 


'  1 
1   1 


h  .1 
s  .1 


('  tm  t"  h  '■  X  a  ('  a  r 
>■  n  '.;  -^  p  •■  n  1  a  c  h 
i  t'  (;  for  '■  n  r  h 
!  of  n  I  a  t  i  n  ij 
ons  of  rr\'st 
•  1  n  .J  s  II  r  f  a  0  •' 
o  r  1  '  ■  n  t  at  i  on 
r  I'  li  u  c  t  i  oti  s 
V  >■  strong 
mp  1  '•  s     .app  n  re 


b  o  n 

1  or 

p  r 

<•  0 

n  1  '. 


i  rie 

f'  r  !■ 

n  d  1 

ogr 

Ro 

a  \'  e 

Tne 

"  r 


,1 


do 


lot     h  a  v 
tern. 


t   he 

A  u  t  h 


n  t  1  ; 
exp. 


!   1  0 

ap  h 

'  h 

be 

1  I 

V 


P  !  a 

t  ( 

n  s 

i  '• 


on 
p  1  a 


!  h' 


■  n  t  a 

It  at 

r;  o  ! 

n  0  1 


\  b 


AD-2T6    51?  1)1  \  ?  ,    9 

(TISTP    11/     OTS    p  r 1  •  e     c 1  .25 

iJiaToti.i    (irdtian(e     F  11  /  •      1    .''^..     '>s  a  s  h  1  r, 'i '  r,  •:  ,     [).     (    . 

KLl    II)     AMlM.l  I-  IC  \'i  ION  .         -  '  ■  '  1  "-     '*  N  U- "i  S  1  N    UK     THi: 

PlUiPOiiT  lONAL     i  U    10     >Mi'l   n   I  I   !i  . 

by     S.     J.     Peperon.-,     S  i  1  .a  s     Karz,     and     .John     M.     Go'o. 

30    Oct     62,     J'p.     inrl.     illus.     .,     r.fs.        IKifl      r.-i.i. 

no.     TR-'-'';' 

,in)H      Pr  oj  .     31  ICO) 

Unclassified     report 

in  SI' KI  PTORS:         "Fluid     flow,     '(■,,ntrf)l     systems, 
Pressure,     P  n  e  u  n  a  I  I  r     s  s  .■:  t  '■  m  s  ,     11  y  d  r  a  u  1  i  r     ?  y  !^  " 
terns,     D'Siijn,      fhenrv,     M.- a  s  u  r  •■  r  •■  n  t   ,     i:xp''ri- 
men  t  a  I     data,     1.  r  r  o  r  s  ,      Ar:p  1  i  f  i  i   rs  ,     I    1  u  i  d 
''i  •  ■  r  h  a  n  1  r  s  . 

A     '  h  e  o  r  '■  t  1  r  a  1     a  n  ,i  1  \  s  i  s     of     signal     17  a  i  n     u  s  i  n  tj 
prinrip;.-s     of     fluid     .s  t  r  e  a  i:i     int>-rartion     is     pre- 
s.Tit.d.         This      a  n  a  1  ;.  s  1  s      is      apj^lii-d      t  ,,     predict 
pr-ssure,      floVN,      and     p  ow<' r     .jains     of     a      f  1  u  1 '1     am()li- 
f  1  e  r     and     to     de  t  e  rn  1  n  e     optimum     ope  ra  *  1  n  ;     r  (,n  d  1  - 
t  1  ,-,  n  s     and     'je  ere  t  r  \  .        ('  e  ip  a  r  1  ?  en     of     t  h  e  o  i'  \      and 
m.  a  s  u  rer  e  ••  •  s     s  h  oi^     a  n  reere  n  •      within     the     rx  p  e  r  1  - 
meii  t  .a  1     error  .Author^ 


Ah-.    ■  11  1  V  .        •• 

Tl  ,1TL    OHI)       OT-s     price     :      .     " 

Klertriral     K  n  g  1  n  ee  r  1  nj     Hesear'h     Lab.,     P.     o  *■ 
I  i   ,  1  no  1  s        I   r  ba  na  . 

Rl^lAhMi!     sl'Ulr^     ON     PKUl'.l-hMb     HhlATFU     TU     ,AMLVN\S. 
g.iarterl)      rept.      no.      ',     '      Sep-  Nov     - .:  . 

Jan  ,  p  .      incl.     illus.     refs. 

lontr.ict      Ah  ' )  h:  ^'^ ^ 

Unclassified    report 


I  a  t   l.n  n 

■.  ed  s  ,      ^  i  0  t 

I I  e  n  n  a  s  , 

-is,    ;  .h  s 


UK  so  HI  PTORS:        'Antennas,      A  n  t  •■  n  n  a     r  : 
p.itterns,     Dipo.e     a  n  t  e  n  n  ,1  s  ,      Ani'-nnrt 
antennas,      (   o  n  1  r  a  1      antennas,      ,S  p  1  r  a  . 
H  e  1  1  r  H  i      antennas,     M  a  t  h  e  n  a  t  1  r  ;,  1     ,,  n  a 
,1  n  t  e  n  n  a  s  ,     M  1  ,  '.  1  m  e  t  e  r     w  a  \  .■  s  ,    ■  A  n  t  .■  n  n  ; 
r  e  n  f  1  (]  u  r  a  ;  lens. 


Contents; 

R  ,-i  d  1  a  t  1  e  r     f  r  otn     periodic     structures 

1.  o  g  -  1  e  r  1  o  d  1  r     r  ,,  \  1  t  y     backed     slot     antennas 

1.  0  n  -  s  p  1  r  a  !     .antennas 

I  o  g  -  p  e  r  1  o  d  1  r  m  ,a  g  n  e  t  1  c  current  antennas 

1  o  g - p  e  r  1  o  d  1 c   /  1  g  /  a  g  antennas 

An  1  n  1  e  g  r  a  t  i>  d  antenna  n  f^  p  !  1  f  1  e  r 

0  0  ;  !  e  c  t  1  n  g  s  v  s  t  e  n  s  containing  nonlinear  and  >  r 

active  elements 
*  a \ e  pro  p  a  g  at  10  n  a  long  h  e  1  1  c  a  I  conductors 
Investigation  of  a  ••  :  a  s  s  of     per  led  ic  structure. 
Focusing  of  radiation  from  a  b  u  ri  r  h  ed  Ce  r  e  n  k  o  \' 

t)  e  a  m 
r  r  a  n  s  tr  1  s  s  1  0  n  between  antennas  when  the  1  a  r 

field  approximation  does  net  a  p  p  1  \ 
Radiating  lens  illuminated  from  a  Oobau  beara- 

w  a  V  e  g  u  1  ri  e 
/one  p  h  ,a  s  e  elates 
>  t  u  d  >   of   focusing  properties  e  t   m 1  t  a  :  -  I  e  n  s 

antennas 
Miilimeler  antenna   literature 


23 


ITT  irr"rT>nMTr.Q   akth  irT.irrnrRONTr   F.OTITPMENT  -  Division  8 


Division  8  -  ELECTRONICS  AND  ELECTRONIC   EQUIPMENT 


Inc 


T  1  (to n  i  uffi .  ^•'' 


t,  .  *  ■  *  r  >  n  ;  "  '  o  ti  w  vi  '^  i  '  i  t  i  o  n  $ 

(i  1  T  1  .  •  f  -  -1 1  1  '  ..  .  r  e  p  I  .  , 

••)n,  F.  Sobel  and  others.    '  Ofc 
1  1  1H<.  tablet . 
A>  JC(fcu2)-:i5'.  Proj  .  i50^) 
.<i,r   r,<H  ^2-626;       U«el«»«if  led  report 


«  .     I 

j  1  {   T  i  I-.  ' 


Tl  .  >    1  I  1 

•n  .  s  s  1  J  1 

r  .  b- r  1 

i  •  I  ••  n  J  4 


,  .•  •  .  r     «  I        ~  .     >*  I  c  r  owa  ve 
:  r  t    ,  -  r-  ■■     ..  .     «  J  V  e     trans- 

;jh  frequency.  Radio  trans 
rransaission  lines, 

tic  wave  reflection. 


ctroaagne 

Optics.    Propagation 


■n^  t  h  ')  1  \     fir     ►'"  ^  ' 
»  J  V—  .  ••  n  J  '  fi     r  -  J  ; 
'rjnaji'-li''      ■^;'' 
J  n  J  n  J     t  fi  f-  s  •■        '  ' 


^  -1 ,)     r  r  "  s  "  •■ 
Fr»si'*        I  I  '^  -     .      1  '  " 

j  i  ,  -  n  fir  si'^-  l'* 
n  J  V  f  IN-  1  1  g  h  ••  >  ' 
ncasjrcnen'  <.>''-ii 
gener*lor  sijn^  s 
jj,.)er*'eter')ilvn<'  rf- 
J  i  <•  A     for     '1^'^     'i"". 

k.vstrois  ^n      ^i-^ 

ih»     fr^f'iJ'"''''''      '■      ' 

ifistrumenl^ti 

s  )  m  >•     1  .t  '  ^     '.  H  »  f-  ■' 

r  r-  -  •  H  1  ^  J  .  -1  r     «  <  .  ■    J  ^ 


J  ■- s    ^     ,  ' udy    of    propagat  ion 
,.     ,  ,  -     in     the     $ub«i  1  1  meter 
T>Ti      of    the    elec- 
,  J-  In-     -nr.-     ;iro«ising 

ji    «nv<fguide,    oversized    wave- 

r  -  ;  ,    in     ;i  r  o  p  a  g  a  t  1  o  n     using 
^,        ,,„     ;•■•'     '     '    '■e    coiaprehen- 
r  •■  d  :  a  r  .".  ■.  f'  -       ^  T,  ^  n  ,1  a  t  I  o  n  s    are 

signs    which    would    appear    to 
.robability    for     surcrss.       A 
■n    consist!  ng    of     <     "i'-nonic 
sjr    *■     iil    a    har»'-.n  !-:-•«  i"!"'! 
. - r     w . s     built    wh 1 c -     « I > 
1  •  ,<?."-.     a  "'i 

•  ,       ,  .  ;  na  I  i    for    haraon  ic 

B^r-        ■  I H  i ned     froB     '       Oc 
,    - -1    «  1  s     -cveloped    to    hold 
^  pt  .      "•  r*^-     *ht>     •■.      ,tnd 

,.     >  .  s  •  -■  1     .  ■•     .  r  ■•  s  ■■■■■■  :    with 
iT'ird    and    oversized 
s  Author 


AJ-.   'o    570  Uiv.       3 

risVE    OHO       OTS    price    $^.'^0 


-,       WLASLKE.       Ql  ARTZ    CRYSTAL 


n    .  .  - ,  t .  -  -  ;  r  1  I-  '  - 

H  K I '  u  I  V  :  ■  -  N  t  N ' . ;  N 1 1. 

^,,....r  .  .r  ,ress  rept.  no.  2.  '  Aug-,--  Nov  o2, 

V(   ,   :m1I.  a.  H.  Krespan.  and  Robert 
M  ,,  .       .  .  q2,  J^p..  incl  .  tables. 

1  ,n  T  rs-  •   .JA    ■  -Oj3-»C-et71  ^ 

Unclassified  report 


r  ►•  i  )  i  1  ' 


•Crystal    oscillators.    "Quartx 
■       »     r es  1  s t ance .     Data.     Vibra- 

..,jn  ..■  I.I.- r  1-  .  r- .  Keiiabiliiy.  Capacitance. 
(rvs-^  -  :h'.  Crystal  structure.  Manufac- 
tur.ij    mt-ir. ..  .1^.     ^ow    frequency. 


;^-.   ,t    ^i?-^  Dj».       3.     30.    25 

:  :  ->  rp      «      uib   price   $'".5- 

•<-,-4rcT    Lab.     of    Electronics.     «ass.     Inst,     of 

'.  ■■  c  r\  .  .     '    imt'  r  1  'Ig*- 

;,^r'-r!y  p  r  u  .j  r  r- , .  rept.  no.  '^d  for  periol  ending 

.,  ^1  '  •   i;,Ti~-r^ann.  G.  G.  Harvey,  and  *.  U. 

Jan  c.<.  258p.  inci  .  il  lus. 


J  a  V  -■  T  p 

•it     -  5 


a  .T  ! 


J  -/jA  J6-039-IC-78108.  AF  19(6.04)5992 


Unclassified  report 


jt.^1   ■i-.i".     -li;    'scientific  research.  •Physics, 
y   'j-d.-^   rtyperfine  structure.  Radio  astron- 

,n.Ti.i. cation  theory.  X-ray  diffraction 
^,,,.,   Waseri,  Optical  analysis.  Infrared 
.;^i. •,,.-•    A.oustics.  Molecular  structure. 
sj  ,-ar  r-b. "..nee,  l-lasma  physics.  Electrons. 
r  onin^r-,,!- a-  .  )■■  ,vs'»"''i,  N-urology.  Machine 
..rans.at.i.   .,•',-.;•■   r.  .  ec  t  r  on  I  c  s  .  Reports. 


AD-<.^t  7V,       Oiv-   '"■  .  •^«- 
(TISTE/OHD)  OTS  price  $ ■ . 60 

Clevite  Transistor  Products.  Wallham.  Mass. 
PRODLCTION   N   NrrRINC  NtASlRE  KOR  TMI-   .MfHiiU 
■  ENT  OK  GfcKX'.N.  M  ALl.O\  POWER  rRANSlbl^-. 
Quarterly  progress  rept.  no.  2,  ; 1  July- 

'1  Oct  t  2.  .    ,  , 

by  George  Willis.   '1  Oct  t2.  Iv.  incl.  Ulus. 

tables . 

(Contract  BA  j6-039-»C-8fc724J 

Inelassified  report 

DESCRIPTORS:   • 1  r an s  i  s t or s .  •Manufacturing 
■ethods.  Production.  Reliability.  Life 
expectancy.  Processing.  Organic  coating-;. 
Cleaning.  Surface  properties.  Oxidation 
Heating.  Seals  ^Stoppers).  Tests 


Ci  e  r  m  d  n  i  u  (ti 


Ex  tens  1 V 
expe  r I «e 
started 
e  xpe  r  i  «ie 
on  su  r  f a 
started 
on  injec 
over  the 
■ere  tak 
test  f ea 
being  ex 
res  i  n  on 
leaks 


e    work  was 
n t a  1  result 
on  surface 
n t  a  1  resu  1 1 
ce  pa  s  s  1  va  t 
and  resu  1 1  s 
t ion  a  1  1 oy  i 
process  Is 
en  which  w  i 
s  ible  .   In 
p 1 0  red  of  b 
t  0  we  Ided  u 
.Author) 


done  on  j 
s  are  pre 
pas  s  1  vat  1 
s  are  rep 
ion  by  or 

are  give 
ng  1  nd I c  a 

e  xceed  i  n 
I  1  aake  a 
add  I t  ion. 
ak 1 ng  a  t 
nits  to  c 


el  rinsing  ani 
sented.   »ork 
on  by  oxidatii 
orted .   Expe  r 
ganic  coats  mi 
n .   Fu  rt  he  r  k 
ted  that  cont 
gly  difficuH 
1 : ■<  helium 
the  pos  s  I  b 1 i 
hin  coat  of  s 
lose  up  micro 


I  111 
It'  n  '  V 


a  » 

icon 
opi  c 


P» 


AD-296  79'*      Dlv  .   P 
(TlSTE/liHD)  OTS  price  |2 .  60 

Microwave  Associates.  Inc.. 
DISTHIBITED  JL-NCTlnN  Tl'NNEL 
PHASE  II 

Quarterly  progress  rrpt  no. 
by  C.  Howell.  C.  Genzabel la. 
31  Oct  62.  l-'p.  lllus.  table 
(Contract  DA  36-C3«-»c-P°1 63 


Burl ington .  Mass . 
DIODL  (iSf  II.t.ATOII. 

:,  1  Sep-31  Oct  ^2. 
and  R.  Tfn.-nholti. 

Proj.  TA^i^-ri-CCI  ) 


I'nclass  if  ied  report 


M  1 


DESCRIPTORS:   'Diodes  (Semiconductor,, 
wave  oscillators.  Semiconductor  devices. 
X    band.  Stability.  Electrical  impedance. 
Gallium  compounds.  Arsenides.  Cavity  reso- 
nators. Distribution,  (apacltance.  Tuning 
devices   G-rmanliim.  Mn  n  ii  f  a  c  t  u  r  i  ny  met  h..d  s  . 
Seniconductiny  fllns,  Negative  resistance 
circuits. 


Efforts  to  determine  the  fenslbil 
structing  10  mM  IC  kmc  tunnel  d  i  <- 
continued  and  diode  requirements 
oscillators  were  determined.   Var 
doping  elements,  and  fabrication 
investigated  to  determine  the  bes 
of  these  to  potentially  meet  the 
power  requirements.   Three  packag 
distributed  junction  tunnel  diode 
were  designed  and  built    I'sing  t 
single  diode  oscillator,  power  ou 
microwatts  as  been  obtained  in  .X- 
approxlmately  1/2  milliwatt  at  5 
problems  held  back  use  of  larger 
peak  current  diodes  which  have  cu 
well  in  excess  of  If  kmc.   Some  c 
have  been  made  to  eliminate  these 
lems.   I'sing  a  ring  distributed  i 
the  distributed  oscillator  power 
mw  have  been  obtained  at  low  freq 
addition,  a  stripline  package  osc 
built.   The  low  impedance  of  this 
eliminate  some  of  the  impedance  m 
lems  with  the  waveguide  osclllalo 


1 1  y 
de  0 

for 

i  0  U  ^ 

t  e  (  ' 
t  CO 

freq 
ed  a 

OSC 

he  p 
tput 
band 
-  t 
cap  a 
toff 
ircu 
tun 
II  n  n  e 
ou  t  p 
II  <■  n  c 

ilia 
sys 

atch 

r  s . 


of  c 
sc  1  ! 

th.s 


on- 

I  .It 


n  1  ■;  ,1 

mb  I  n 
u  e  n  c 
nd  I 
Ilia 
acka 
s  of 
and 

kTC 

c  1 ;  . 

f  r-- 
it  c 
iny 
1  rti 
u  t  s 
ies. 
tor 
tern 
in.j 

I  Au 


I  r  I  <i  1  S  , 
,  ^  ..I- re 
a  t  i  on 
y  and 
wo 

tors 
ged 
ICC 


T  ■:  r  IP  'I 
',.■•-   ;  f  r 
q  11  f  n  I  1  •■  s 
h  a  n  y  e  s 
p  r  o  b  - 
ode  in 
of  3 
In 
is  being 
should 
p  r  n  b  - 
Ihor , 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AD-29t    SCO  [)  i  \ 

r  I  STW,  PCR'     1)1  b    p  r  1  I-  !• 


;  n  r      .      !Ui  r 
1)1   1\  i  \  :  Si. 
PHi'i.HAM 


■icronave    Associates 

RL'GGtUlZlD    MlCRUVs\U 

ENGINttRlNG    Mi  Abl   K(  5 

Quarterly    pnif  ss     i  •• ;  t        n 

by    Paul    H a  s  K  f  n  IJ •»  c    c  ^  .     *  \ 

tables  . 

^Contract     UA    ,%(>-»:)  ^-s  c-8  5=>?7 

I'  n  c  1  a  s  s 


ington.      Mass 
"1  I'.t"  b     I'KODI  (  "I  .  0"< 

12    Sep-12    Dec    62, 

i  n  r  !  .      1  1  I  u  s  . 


'[M.rt 


DESCRIPTORb:       'M    . 
terns.     "Crystal     f  1 
Tests,    Specificat 
t  ron    t  u  be  s  .    Ta  :  .  •■ 
X    band. 


r  'I  ^^  -1  \  ♦■ 
t  .'  r  ^  .      U . 
II  n  s  .      I    1  ! 


rat  11 
1'  r  0  il  I 

■  -  •  an. 


High     1  e  rr.  p  !•  r  a  ; 


K  :  »•  c  - 

.  .■  a  r  r  tl 


AD-29t    B2C 

Div. 

? 

;tistp/jw 

OTS 

price 

tl 

.  10 

Elec  t  r ica  1 

bng 

1  nee  r  1 

ng 

Res  ea  r c 

h 

Texas ,     Aus  t 

1  n  . 

Lai. 


V  .     of 


RtStARCH    ON    ELECTROMAGNETIC    HA, 
lFFECTS    in    DYNAMIC    SITI  ATIONb. 
Quarterly    engineering     rept.     no. 
,1    Jan    c  • . 

•  1    Jan    t  ■ .     1 p .     i 1 1 u  s . 
Contract    AF    jj(c57)871c,    Proj, 


l'K(!l'A(.;i  I  UN 


3.    1 


i:t: 


Nov    62- 


L'nclasslfled    report 

DESCRIPTOKb:        'Hadio    signals.     "L  1  er  t  mnia  g  n  c  t  1  c 
naves  .     Absorption.     Emi  s  s  ;  ;  i  t  y  .     Mea  s  u  r  imi-  n  t  . 
Dynamics,     Attenuation,    Pi'pagation 


AD-2-6    821  Div         8 

;T1STW/PCH,i    OTS    price    $8    6C 


Texas    Instruments,     Inc.,    Dallas. 

ilGNAL    CORPS    SELECTED    FUNCTIONAL     UMTHuMC 

BLOCKS. 

Final    rept..     Phase         on    Functional     Irttgraitd 

Circuits, 

b)    bob    Reynolds    anil    Gerald    Luecke.        •■     Oct     •■ 

:?p.     incl.     iUus.     tables     ;Kept  .     no.       ■■-■■^-}i, 

;Contract.  DA    3'1-Ci  —  sc-7S."  22' 

tnc  1  a  s  s  1  f  1  t'l;     report 


DESCRIPTORS:  'Packaged  tir  uits. 
conductor  devices.  Digital  ^\^tt■r 
slstors.  Gates  ;  Circuits.  Kevist 
Inverters,  Computer  logii  .  b  1  '.  1  1  n 
urations.  Tests,  !<  i  -tit^octs 
tures,    Production,     n  e  t  vm  r  k  v 


•  b  (■  '  i  - 

I  r  a  n  - 
I r  s  .      D 1  ml  es 
n  n  ,     I    0  n  f  1  ll- 
a  tl  :  e  s  .      P  1  c- 


Fabricatlon    and    testing    ul 

digital     circuits     in     senico 

khich    would    be    operational 

cuits    used    in    Signal    (orps 

scribed.       The    circuit    regu 

transistor    structures    and 

diode    gates,     inverters,     fl 

sive-OR     logic    circuit  Th 

«irks    were    formed    b)    0  1  !  f  i. 

•ilicon    material,     using     1  i* 

iguratlons.       (Ircui'     ttst 

inert    and    performanit      :aia 

Author) 


n  d  u 


ip- 
e    s 

s  1  n 

t  tl 

1  ' 
1  > 


b  et 
f  t  o 

egu 
u  1  [I 


f  lo 
era  i 


of 
r     n  > 
1  V  a 

"le  n 
<'  1  h 


ij 


ps 

con 

1  cr- 


t  a  I'U  1  a  t 


u  n  r  t  1 
».  .■  1  k 
r  t     t  ( 
a  r  f     d 
\  P     a  n 
t\     :  r  ^ 
i!     .1  r; 
t  I  .  ■  r 
t      ,  a  t 
p  :  a  n 
are 
eii 


0  n  a  1 
form 

c  1  r- 
e- 
c.    \  V\ 

1  >-  I  ■   I  - 
f  \  I  ;  Li  - 

n  t  !  - 

h  >      1  n  1  I 
a  r     I  1  '  ri  - 


■'^-^^o    84O  Div.        '' 

riSTW/PCR)     OTS    price    J ' . 60 


adlation.     Inc..     Palo    Alto.    Calif 

PKK-POWKR    KLYSTRON    TUBF-TIST    KA.ll.lTV. 
.jarterly    rept.     no       8.     '^     Jiil\-  be;)    ■  2 , 

y    Koby    L.     Blessing.       ^  t    Oct    t^,     ;-'p       ilIus 
Kept . ' no.     G-l    0-Q8) 
Subcontract     tv     iarian     Assoriare^        t' ,< '.  '      Aliu, 

alif  .  ) 

L  n  c  1  a  ,  -■  1  :  1  r .:  report 


DtSCUIPTOKS:   •klystrons,  Beams  (tlectro- 
iraynetic.  Modulators,  Magnets.  Transformers 
Anodes,  Resistors,  (on p ling  circuits, 
(00  ling  and  ventilating  equipment,  (ontrol 
systems,  (apacitors,  Power  supplies.  Pulse 
generators,  Iransformers,  !  lectro magnetic 
[lulses,  Snitching  circuits.  Test  facilities. 


(on 
Bea 
Fi  n 

V 
Mag 
Kly 
Mo.l 

H 
("00 
D-i 
(on 
( 01 
(  r  I- 
I  nt 
I  nt 


n  t  s 
Sup 
Mo 
at  1 
t  S 
r  I  n 
n  iiii 
1  s  t 

"■J 
u  mm 

0  1 

c  t  o 

a  r 

1  :n 
1  r- 


ply 
du  1  a 
ng  D 
uppl 
Fl  ! 
e  i;i 


tor  ^Ground  Deck,  1'. uffer  Deck  and 

ec  k  , 

ies 

ament  Transfi-rmer 

as  Supply  and  Associated  Coupling 

b . s ' em 

y    i.  '  a  d 

I   0  n  -  '■  1  e 

r  -(   a  jia  c  1  t  or     lia  n  k 

l.(  g  ;  c    (   i  r  c  u  1  t  s 

Modulator     Power     buj.ply 

Mor:ulal(,r     I'uls'-    (,enerat(ir 


AD-2'-'     °^:-  Uiv.        -,     26. 

,  !  :  b  ri-,    UHD       Ul  b    pr  1  c  f     tc  .  60 

V^.-stfrn    !   .t-rtrir     Co  Lauri   ;dai(   ,     Pa. 

Mh(.i'AN  i  Z,  I  KiN     Ul-     bIMlCOND;  (TUK     ULVICLS     ?N560. 

.N  ■         •   .      .  S-      '  ..  .      .N     -         .         N-  ■  ..  ,      ■  N'  ■       ,      •  N'  tt  . 

INct'",     'Nttt.     1Nt_L"',     :N'';-,     ",  N'_':.     'Nt-~,     lN7;i, 

AND    tNP^      . 

9  u  a  r  I  o  r  .  \     progress     rept        no.      '   ■  ,     .; '      J  u  n  »■  - 

. ■  Sop:, 

ii  V.  N.  R.-pprr:   .'  bop  t.2,  g-p.  incI.  illus. 
,(.  ontrart  DA  _■-   ■•-sc--''2'^i'' 

Inr'.  assified  report 


L)  I-  b  I  1;  i  r  :  U  K  b  :   •  b  o  m  1  r  1;  n  .:  ■.!  c  t  o  r  d  i-  \  1  c  i-  s  ,  •  M  a  n  u  - 
1  r,  I  ;  u  r  1  n  g  m  e  ;  h  ri  ri  s  ,   M  a  .  ' ,  1  n  e  s  ,  Diodes    b  o  m  1  - 
r  o  n  ■  I  u  ('  '  0  r  .  Transistors.  Automation,  Tost 
sots.  (  0  n  t  a  1  n  e  r  s  .  ('  r  1 '  d  u  i  '  1  0  n  . 

A  rrvioh  of  the  progress  made  in  mechanizing  the 
m  a  n  u  ;■  a  c  t  u  r .'  of  Z\'  ■     „  .  N  '  -  '  .  l\'        :     and  l\  '  '     ' 
transistors  and  of   .,  natt  aiodes  for  Nike  Zeus. 
b  t  a !  u  s  o •  T  n .  s  production  e  n  g 1 n  o  e  r 1 r  g  measure  is 
sho^n  l\     listing  the  number  of  machines  in  a 
given  d  e  \  e  1  (■  p  m  o  n  t.  a  i  phase    b  t  a  t  u  s  of  each  0  1 
t  h  r   ..  m  a  r  n  1  n  e  J   ;  s  determined  1  >  y  the  develop- 
mi-ntal  phase  of  its  major  components  un' ess  a 
delinquen'   component   hinders  progress.    The 
status  of  lioth  transistor  and  diodo  mechanization 
pro  Li  rams  is  given  by  grouping  machines  of  like 
status    Detailed  reports  on  each  incomplete 
m  a  c  n  1  n  t-  are  described.     Author 

AD-:  ^'    ":."  D I  \  .      ^ 

^TibTf    I*-       OTS    price    I".  10 

N  a  '  1  0  n  a  i     Research    (1  0  u  n  .■  1  .  ,     H  a  s  h  1  n  g  ;  o  n  .     D  .     r  . 
K!-PuR:      ul-     T!U      AD     HOC     PANK.     UN     K 1  LUl  K  uMAuMlT  ]  C 
PROP  Ai.Al  1  UN  . 
(■  1  n  a  1      r  e  p  I  .  . 

heb     ■    ■.      ■■•p.      incl.      lllus        talles.      '..     refs. 
(  o  n  I  r  a  c  t     A  K     1  ?  ^  C  '   ^  ,   i  8  - '' 

In'    1  a  s  s  1  f 1 e  d     report 

DhbiKIPTURb:        »  Radio    is  a  \  e  s  ,     •Propagation. 
'Radar     iraiking,     'Lrrirs,     Ranges        Distance     . 
A:  I' 0  sphere,      Ionosphere,     Periodic     \ar.ations, 
A  I  m  o  s  p  h  e  r  1  c     !  ■■  t  r  a  c  t  1  0  n  ,      t  :  e  r  •  r  0  m  a  g  n  e  t  1  r     naves. 
0  u  1  d  e  d    missiles,     H  a  d  a  r     signals. 

AD-.'  '"     ^'  :■  Div  ■  ,     3-  ,     '  5 

1  I  bTP,   .1  W',      Ul  b     [I  r  1  I-  e     $  '  .  60 

Arm\     Missile    Idmmand,     Redstone    Arsenal, 

Mu  n l  s \  1  1  1  e ,     Ala. 

IHlURKTliAl.    ANALVblb    UF     A     T^PKAL     bAMPLFD-DAlA 

b'l  b1  I  M. 


25 


.~     Q 


■T  irrTRONlCS  AND  ELECTRONIC    EQUIPMENT 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


^S^^SSS^N^^^RONK    EQUIPMENT 


Kppl  . 


no       IIO-rK-D3-5) 

Lt    Ussif  »•<!    rejori 


1  u  s 


DtblHIKTOHb:       •bervomechanisms.     •Training 
■levicej.     I«faiur*«ent.     D^la.     Mathematical 
analysis.     Analog    conputris.     atabilH). 
biraulalion.     baiapliny,     Analysis. 


'  I  u  $  e  J 
:'  e  e  d  b  a 
;  n  e  r  >■ 
nee  han 
The  in 
;i¥  s  am 
:'  0  r  na  I 
The  »n 
severa 
'■  ■  'i  n  d 
-  -■  1  sur 

aeasur 
oyer  c 
r  epor i 

SIS     of 

t  r  an  s  f 

u         1  •    -    1 


T  P       C  d 


1  o  u 
cit    s 

1  s  , 
I  sas 

pu  t  , 
pies 
I  on 
•  1  y  s 
I    fe 
1  n    c 
ed  . 
h    a 
emen 
o  r  r  e 
pre 
a    t 
o  r  ■ 
on 
5    fr 
I  c  u  I 


p  servo 
y  stems 

however 
Mhic  h 
or  act 
at  reg 
cirr  i  ed 
I  s  of  s 
at  ur  es 
o  n  t  I  n  u  0 
correct 
Ha  1 1  1  ng 
t    Thi 
c  t  for 
s  en  t  s  a 
ypi ca  1 
and  TOO 
a  Oonne 
on  this 
a t  ed  re 


mec  h 
oper 

a 
oper 
ual  1 
u  lar 

1  n 
amp  1 
qu  1  I 
us  s 
I  on 

per 
s  r  e 
the 

ma  t 
samp 
t  lo 
r  3^ 
s  i  m 
suit 


ants 
at  in 

d  I  St 
at  es 

nij  s 

1  n  t 
t  he 
ed  d 
e  di 
y  St  e 
appl 
i  ud 
su  It 
ac  cu 
heaa 

le  d 
cu  s  . 

_  .  a 
lu  1  at 

s 


ms 

g  on 
inc  t 

on 
igna 
er  va 
amp  1 
aia 
f  fer 
ms 

led. 
bef  o 
s  i  n 
■  u  la 
t  ica 
ata 

Th 
na  lo 
1  on 
(Aut 


re  u 
con 

I  la 
■  •  sa 
1  .  i 
1  s  o 
i  lud 
s  y  s  I 
ent 

The 

and 
re  t 

a  t 
ted 

I   St 

ser  V 
e  sy 

g  CO 
were 

hor  ; 


sua  1  ly  linear 
1 1  nuou  s  signals 
ss  of  servo- 
mpled  data.  • 
$  represented 
f  t  iae  with  : n- 
e  by  sample? 
ens  presents 
from  thosf 

error  is 

system  passes 
he  next  error 
endenc  y  to 
error.   This 
ability  anal y- 
o  using  the  L 
stem  was  s I m- 
npu  ter  and  the 

used  to  verify 


A3- 


•|[) 


Di  v  .       3 
OTS    price    $2.60 


,,^nrr^       (^leciric    Co..     Syracuse.    N.     Y. 

■^^..:,.  ■  r:    s  fscineering  heasl're  on  high 

;:.(,  jt-HAY    TIBES. 
■■       -ess    rept       no.    t  .     '    Sep-? 
.<  xe         8    Dec    62.     23p      inc  I 


PI-  "IV  I  A  S<    h 
^  u  .  r  ■  p  r  :  . 


loir 


Dec    >■  i 
i  1  lus 


/    --ract    DA    }b-'-}i-iC-S','ii>5) 

Unclassified    report 

^  ^    .^     ,.       -^;        Tathode    ray    tubes.     'Electron 

"'/r,     /,       ,    .ir-.vdes     ^Electron    tubes,.     Thermionic 
.,.^,un.     Electron    guns.     Manufacturing    methods, 

l-.e''iron  beams. 


Ti  '■  -i  -.  J  : 
A  :'  •  r  r 

n  --  r  ^  n 


)  '  ■' 


,•  r 
'  r  1 


continued  on  the  production  engineering 
f  high  perveance  cathode-ray  tubes. 
.■npts  to  reduce  the  wide  beam  angle  i  n- 
•ne  focus  reflex  modulation  structure 
-•ssful.  the  wide  beam  angle  problem 
-^  tnted  with  the  development  of  an 
I- ,c  lens  utilizing  the  spiral  optics 

After  experimental  results  on  the 
oved  successful,  the  construction  of 
ng  samples  was  begun.    ^Author; 


A  j-  .  .'  ■'1*7      Di  V.   8 
:  1  il  «,  xa)     OTi  price  >...  tO 

,esi  '1  ."..irumenls  Div.,  Daystrom.  Inc..  Newark. 

)^^i'      :;  N  FACILITIES  FOR  MULTI-TLRN  HETAl.-FILH 
:Tl^*iH    if.l.TuRS  PER  SIGNAL  CORPS  TECHNICAL 

V.^'ri'riy'progress  rept.  no.  ^.  1  Oci-31  Dec  62. 
.  w       -  ^      ^5p   inc  I.  iUus. 
,,,-ra  I'jA  ^•,-C39-»c-8673i) 

Unclassified  report 

ji-vKirroKj;   •Variable  resistors.  Test  equip- 

Tool  kits,  Metal  films.  Manufacturing 

^»-t-';.is.  Quality  control.  Ceramic  materials. 

i^-.^biy  and  production  tooling  has  proceeded  to 
..P  point  of  completion  with  minor  exceptions. 
of  the  preproduct ion  component  parts  have 

;.....,  rt-  •  1  v  «•  !  and  subjected  lo  incoming  <iuality 


inspect  I o 
a  s  sembl ed 
dssembl y 
i|ua  I  1 1  y  a 
po sed  .   A 
Qual ity  A 
,)ual  i  f  tea 
have  disc 
proved  ou 
a  c|  u  0  I  a  t  i 
a  I  so  ar r a 
r  equ i r i ng 
study  of 
conp 1 e  t  ed 
test  proc 
Laborator 
test  appa 
test  appa 
t  i  on  and 
ceived  by 


n.   These  co 
into  var  1  ou 
tooling,  and 
n  d  f  a  c  1  1  1  t  a  t 
r  r  angemen  t  s 
cceptance  Gr 
Hon  tests  ; 
ussed  these 
iside  test  in 
on.   The  yua 
nge  to  perfo 
unique  envi 
I  he  r  equ i r  ed 
and  a  testi 
rdures  have 
y  En.jineerin 
ratus  was  de 
raius  has  ad 
prototype  te 
Produc  t  i  ng 


Hiponen  t 
i    sub- a 

change 
I  ng  ass 
have  be 
oup  to 
and  as 
tests  w 
g  coapa 
1  i  t  y  Ac 
rn  cer  t 
runment 

accept 
ng  proc 
been  dl 
g  Gr  oup 
cided  u 
vanced 

St  equl 

ineer i n 


parts 
s  s  emb 1 
s  impr 
emb  1  y 
en  mad 
per  for 
an  alt 
1 1  h  a 
n  y  and 
cept an 
ai  n  ac 
a  I  con 
ance  t 
edur  e 
sr  u  s$e 
and  t 
po  n 
to  33 
pnent 
g.    (A 
/ 


have 
1  e  s  u 
ov  I  ng 
have 
e  Hit 
m  the 
er  na  t 
Go  ver 

have 
ce  Gr 
c  e  p  t  a 
dl  t  io 
es  ts 
devi  s 
d  Mi  t 
he  re 
Hork 
per  ce 
i  s  be 
ut  hor 


been 
sing  the 

c  omponen  t 
been  pro- 
h  our 

neces  sar  y 
1  ve .  we 
nment  A|>- 

r  ecei  ved 
oup  will 
nee  tests 
n  s    A 
has  been 
ed    These 
h  our 
qu 1 r  ed 
on  the 
nt  coraple- 
ing  re- 
) 


AD-2"^  8^-      Div    i, 
.TISTM/OONi  OTS  price  $1 


14. 
.60 


26 


Assn..     Kitchburg. 


Crocker.     Burbank    and    Co 

JroDICTION    ENGINEERING    MEASURE    ON    CAPACITOR 

ru^rterly    rept       no.    '.    23    Sep-23    Dec    t2 

by    C.     E.    Cashman    and    J.    D.     Stacy         -3    Dec    62. 

8p.     incl.     table. 

(Contract    DA    36-039-SC-85970) 

Unclassified    report 

DESCRIPTORS:       "Paper    capar.tors.     'P^per       res**. 
Manufacturing    methods.    Capacitance.    Dielectric 
properties.    Chlorides.     pH.    Electrical     [ r r P- 
erties,     Metals,    (alcium.    Cpper.     Iron,     v,,;- 
nesium      Manganese.     Potassium.     Sodium. 
Strontium.    Chemical     analysis.     Quanlxl^^^^^' 
analysis.     Materials.    Capacitors. 


In    ord 
i  npr ov 
2fC    le 
tro  I     1 
in    pap 
tissue 
des I gn 
USA- 8 
produc 
in.       A 
r  epres 
made    s 
new    lo 
USA-U 
ca  pac  i 
quant  i 
met  a  1  1 
value 
f  abr  1  c 
tissue 
e 1 ec  t r 
t  anc  e 
resist 

lo  i:.- 

DC  and 


er  to  confirm  the  ap 
ement  in  operational 
St  capaci  tors  attain 
n  the  papernaking  pr 
er  lot  USA-^.  two  ad 
lots  have  been  raanu 
ed  to  duplicate  the 
and  USA---,  in  order 
i  bi li t y  of  the  impro 
s  a  control,  a  third 
enting  standard  tranu 
imu I t aneous ly  for  co 
is  are  i  dent  i  f led  as 
Analytical  daia  c 
lor  tissue  lots  are 
tative  flame  pholome 
1 c  el ement  s ,  c  hlor  id 
Twel ve  military  te 
aied  from  each  of  sa 
lots.   They  were  su 
ical  tests  for  diele 
range,  dissipation  f 
ance    They  are  curr 
0-hour  operational  1 
125  C.    ; Author) 


pare 
rel 
ed  b 
oces 
dill 
fact 
char 
to  d 
veme 
cap 
fact 
mpar 
USA 
over 
pr  es 
trie 
e  CO 
St  c 
id  t 
bjec 
Ctrl 
ac  t  o 
ent  I 
ife 


nt  1  >  s 

i  abi I i 

y  mean 

s  .  par 

ona  1  c 

ur  ed 

ac t er  i 

e t  er  mi 

nt  oDt 

ac  1  tor 

u  r  i  ng 

1  son 

-  ^  :  .  U 

1  ng  I  h 

ent ed . 

ana  1  y 

nt ent . 

apaci  t 

hree  c 

ted  to 

c  s  t  r  t- 

r  .  ar  : 

y  be  1  n 

test  a 


igni 
t  y  o 
s  of 
t  i  cu 
a  pac 
The 
Stic 
ne  t 
a  I  ne 

t  1  s 
pr  ae 

The 
SA-1 
e  ab 

1  nc 
s  1  s 

and 
or  s 
a  ;•  n  1 


f  i  C  a  r  • 
f  Ml  I  -'  - 

pH  con- 
lar  ly 
i  tor 
se  were 
s  of 
h  f  r  r  - 
i1  t  h-'  :  •  - 
sue  lot 
t  i  ce  was 
se  three 
3.  "nd 
o ve  I  •  !  '  I 

1  u  (1  1  f"  , 

for 

I'H 


t 


n  I)  I  " 
1  n  s 

g  su 
t  St 


W  I  I' 
III'! 
111'. 

C  d  ,  .t    1 

11  I  a  t  1  '■ 

t.i  J  e  c  t  e  0 

volts 


AO-296  90C 

;TisT«r/RD, 


OTS 


Div. 
price 


8 
t3 


60 


Melabs    Palo  Alto,  Calif. 

FERRITF  DF VICES  FOR  RECEIVING  SYSTEMS. 

Quarterly  progress  rept.  no.  3.  T5  *"9-^^;o»  62. 

by  V.  E.  Uunn.   " /.  Nov  o2 .  ^8p.  incl.  illus. 

1   ref s . 

(Contract  DA  36-C3  ^-sc-88  5^  :* 

Unclassified  report 


26 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


DFSCHI  PTOltS:    Ferrites,    , 

lines.  Millimeter  waves.  Phase 


mission 


Naveguides,      Irtins- 
se 

Ka  Jio 


mission  lines,  ■iiiimeier  wdves,  rtio 
shifters.  Aluminum  compounds.  Oxides 
receivers,    Extremely    high    frequency. 


tteasur  eTen  t  s    have    been    made    o 
tor    cnr f  I  gurat i on    utilizing    1 
on    the    outside    of    a    ceramic    c 
isolator    provided    a    peak    isol 
1:    db    with    a    forward    insertio 
Z.i    db.       Exploratory    measure™ 
on    a    -.    port    junction    in    circu 
naveguides    were    filled    with    a 
constant     material     .alumina       t 
behave    opli'-ally.       Kexolite    q 
transformers,     on     the    basis    of 
seem    to    provide    satisfactory 
out    of    the    alumina         Mith    no 
junction    the    straight     through 
eluding    the    loss    of    the    air-a 
appears    lo    be    less    than    i    db 
sheet    across    the    junction    lo 
insertion     loss     is     less    than 
little    degradation    of    mode    pu 

AD-^"      ..1  Div.       ? 

TISTW/RD      OTS    price    li.bO 


Electron     Physics     Lab.     U.     of    Michnjin,      Ann     Arbor. 
RESFAKi   ■■     AN;i     di-  U  ;  I  I'Mf- N  '     I'S     ••  ; '.''-['('t^f-  H     (Kt^!A- 
TRONb     ^'•n     ihr  -  Mi      ^h^Ol''*'>     HANi.h, 

Quarterly     proyr's-     r>pt       no.     1^.     1    Oct    tk- 
•    Jan    t  •  , 

by    J.     E.     Bo-r--     dr.,'.     (.  .      I        K.nrail  .lar     ■  ^?  P  ■ 

incl        1  !  !  u  5        I  d  t,  .  I'  s     V  K  f  p  I  .     no.     ^   ;  V  c  ;  -     '  -  F 
Contrail     N  ui.  s  r-8  UO  J  ,    Proj.    SF-01CJ2C1} 

I'nr'.assifiPd     report 


n  a  resonance 
ar ge  f er r  i  te  r 
y  1  i  nder  One 
aiion  of  aroun 
n  loss  of  .:  to 
ents  have  been 
lar    waveguide 

high  dielecir 
o  make  the  jun 
uar  t  er-wa ve 1  en 

prelininary  t 
transitions  in 
reflector    in    I 

insertion    los 
lumina    transit 
kr'ilh    a    condu 
form    an    elbovN 

■'  li  t-  w  1  t  ^  V  f  1 
r  1  t  V  ,  A  u  ;  h  '   r 


i  so  1  a- 
i  ngs 

such 

d 

made 
The 
i  c 

c  t  i  on 
gt  h 
es t  s  . 

and 
he 

S  ,       I  II- 

i  on  s 
ct  1  ng 

1  he 


T  r  d  \  f  i   I  n  .]     k%  a  \  r     t  u  t'^*  : 
;  u  n  ^  ,      1 .  ;  !•  c  t  r  u  n      I  f  a  m  S 
■rs        ;!.',ixt's.      Parti  I" 


h  (.  "  u  s  - 
.   r,:ic  I  s  . 
'  r  a  :  r  '  - 


DESCRIPTORS: 

1  ng .     Electron 

Digital     fi'm^iu' 

t  0  r  I  e  5  ,      F  1  f  r  ;  r  I'  ^  I  a  !   1  I  s  ,      b  p  f  i  l  r  u  it'     a  n  a  .  \  z  >•  r  i  . 

Had  1  0  f  r  f  ')u  -■  n  (   »  ,      H  dil  1  "  :"  r  f  q  u  f  n  I   V     j  m  p  .  i  f  i  >•  r  s  . 

A  m  p  I  1  I'  1  >■  r  ^  ,      1'  i   1  h     ;"  r  t-  q  u  »■  n  i"  \ 

..I'd     u  n     !  ri  (■     >■  .  r  I   I  r  "  ^  t  a  t  1  (      focusing     s  >  s  t  t-  m    m  (/  u  n  t  i'( 
:  n    a    be  aH    a  n  a  l  ^  /  »•  r     is     p  r  c  s  f  n  t  r  d  f-  0  r     t  h  »■     \  u  I  t  - 

i-lfK.     »>mplovf<1      in     the     ti-sls     quitf     guot)     transmis- 
>  .     •■     ;  h  r  "  J  •;  r     '  n  ••     :'  n  (  a  s  i  n  g     s  !  r  u  r  t  u  r  i-     h  d  s     t'  >■  f  n 

:  s  f  r  ;  >■  i!  in     a  d  d  i  I  i  n  n     r  a  t  h  t-  r     c  (^  ir  p  .  t?  t  t-     data     in 

■  -  .■     !  u  r  m     o  !'     t  r  d  J  '■  r  !  II  r  \     plots     c  !■  t  a  i  n  f"  d     I  r  or.     a 
•  .  ;  ,  '  d  .     >"  i.'  m  p  li  ;  f  r     p  r  m  g  r  a  rr.     :'  i '  r     t  h  >•     h  n  l  ,  ,  i »  -  ! ,  c  ,i  t. 
,  ^ '     as     »  .■  .         d  s     '  h  r     I  'M-  u  s  1  n  J     s  \  s  ;  r  m     a  r  !•     p  r  ••  s  c  n  ;  »■  d 
"if     hollow     e  !  t'  c  t  r  0  n     I  ■  >■  a  '^     i  ^     ^  h  i  >  n  n     to     t  >-     Infused 
luite    well     throughout      '  *;  »■     s  \  s  t  o  rr  *i   rK     in     t  t;  >■ 

_'0-  30C     mi      me  ;  a  !  -  r  !•  r  a  n  1  r     ('  r  e  s  !  a  I  r  o  n      ;  s     d  e  s  >"  r  i  t-  e  d 
bO«e     of     the     0  n  ,  d  -  t  e  s  !      d  a  t  d     i^  t. !  ,i  i  n  •  d      s  .>  m'   *  h  d  t 
■nod  1  f  I  e  s     '  ^^  •■     o  r  i  .^  .  n  d  .     r  d  ,  c  u  .  a  ;   i  o  n  <  .      t'  u  !      d  i^e  s     not 
necessitate     a  n  \      d  e  s  i  ,.j  n     r  h  a  n  d  e  s  The     present 

'  '  d  ;  u  s     0  I      t  u  t'  e     I   II  n  s  t   r  u  c  t   1  0  n      is      d  '  ^  e  n  Author 


TISTF, ( AM 


11  1  V 

.'I     ;  r  1  I  e    }      ,60 


» e  :  ,  d  I    ,      I  [;  <■      .      fails     I    h  u  r  C  h  .      V  a 
INVSblK.AIUA     UK     I  HI      h  H  I- .bSI-  L     KM, ION     OF     A 

Aibhl.KAlS     AMI-SNA. 
le     hnical     note     on     Long     Kange    (    o.-imunitatiMns 
1  -  t  e  r  ;  e  r  e  n  r  e     .Study, 
■  .     :  .  u  .j  d  1     M        .'s        F  r  1  n  s  F  e  :>     63  ,     3C  p        incl         i  1  1  u 

r  e  :  s  . 
IContrart     AF    30(602)2528)  I 

SA[)i      I  liK        ."-  ■  ■      ,      vol        ."' 

I  n  r  1  d  s  ^  1  f  1  ed     r  e  pe  r  t 


m  .SI   H  1  I'l  nfi.s  :         -I    iiu  p 
a  i;  t  e  n  n  d  s  ,      A  n  t  c  n  n  ,i     r  . 
A  n  t  e  n  n  .1      .  .   I  e  s  ,      .sate 
f  r  e  g  u  e  r.  r  \   .      1  x  t  r  e  -".e  1  ' 


■  d     d  n  t  e  n  n  a  s  ,      *■  Fa  r  a  ho  1  i  r 

1  d  t  1  1 1  n     i  .i  1  t  e  r  n  s  .      T  h  e  1 1  r  y  . 

ite     net\«irks,      Superhigh 

h  1  1]  h     ;■  r  e  .]  u  e  n  I  >  ,      I  n  t  e  g  r  .t  I  s  , 


Antenna     c  o  n  1"  i  g  ,i  r  .i  t  i  u  n  b 
Radio     interference 


1   1  e  c  I  r  u  ■^  a  y  n  e  t  1  c     fields 


.1  e 
\  e 
;  r 
<  t 

t  o 

1  e 
s  \ 
pa 
fr 
ca 

ga 

ex 
of 
ac 

po 

I  ri 
r  e 


r  1  I 
1  d  . 


r  ! 
I  c  1 


is  a  t  h  en  1'  e  t  1  c  a  .  .i  mi  ex  per  i  men 
in  of  the  e  !  f-  c  t  r  I .  '1  a  d  n  e  t  1  0  field 
1  r  e  d  1  o  n  of  a  r  a  s  s  e  ij  i  a  in  a  n  I  e  n  n  a  h 
u  r  .1  1  .i  n  (I  o  p  e  r  a  t  1  n  g  t  1.  a  r  a  c  t  e  r  i  s  t  i  r  s 
res  j'oiid     IV 1  T  h     t  hu  s  e     ;ir  .    .-    sed     for     \^ 

to     t,  e     used     in     the     satellite     c  o  mnu 

In     the     e  X  per  1  le  n  •  .T  1     proijr..-.      pn 

ns  ,\ere  taken  .i !  various  distances 

1  region  and  n  e  .i  r  zone  of  a  scale 

rain  antenna.    1  h  e  t  h  e ( •  r  e  t i c  a  1  i n \ 

compares  the  expressions  derived 
mental  data,  and  presents  an  inter 

result-,  as  a  tool  for  the  predict 

p  .1 1  t  e  r  n  s  .    !  h  e  1  i  -  i  I  a  t  i  o  n  s  of  t  h  e 
d  II  L  e  1:  n  d  s  >  s  I  e  'ii  vs  1  I  n  respect  lo  o  n- 
e  r  en  c  e  ,i  i  c  e  v .1  1  u  a  I  e  d   a  n  i)  -  e  t  h  o  d  s 
n 'j  these  defects  are  presented 


t  a  1     1 

i  n     t 

a  V  1  n  g 

m  (J  d  e 
e  a  n  - 
n  1  c  a  t 

i.  e  r 

1  n  t 
mode  1 
est  1  - 
rt  1  t  h 
preta 
1  o  II      o 

pro- 
sit e 
for 
A  u  I  h ., 


n- 
he 


he 


t  he 
t  1  on 


AD--  '^     --.  lU  V  . 

'TISTE  'CAM       uTi    pr  t 


H,-,  d  1 


Cor; 


\  m  e  r  1  c  ;i 


!iL  A     1  a  lis     ,     IJ  i  V 
ton,     N  .     .1  . 

I-  \  AFt'F  \TI-.  li     T'MN     Fll  V     l,f  I  II  t  s  . 
^  c  1  e  ri '   1  f  1  r     r  ■   'p  t  .      no.      '  ,  .1  u  n  e  -  N  - 1  v     ■  ^  , 

b)     F.     k.     iNei-'ipr,     M  .     1'.  iirkan     anri     others. 
/,i  p  .      inc..      1  1  :  u  s  .      t  a  ti  !►■  >-  ,      '         re  f  s  . 
Tuntrac-     -'^  F     1,'(':tS;1t'      ,     Proj,     ..  -      -" 
\  F  r  H  i      •.--■"'*  r  n  c  1  ii  s  s  1  f  1  e  ri     r  e  [i  o  r  t 


F  r  1  n  I 


Nov    hZ, 


Dl  SCF  lPTC>f' 


'Transistors 


films        F  1  e  c  t  r 1 c     insula' 


'Semirundur'ing 
Hates       Circuits 


fcrimium    compounds,     Sulfides,     Flectronir 
switches.     Capacitance,     Processing,     Flectrodes 
Crystal      structure,     1  1  e  r  t  r  i  c  .'i  1     conductance, 
Hall     effect,     P  r  e  p  a  r  .1  t  1  o  n  ,     11  \  .'i  -p  o  r  a  t  i  n  n  ,     F  .  e  r  - 
t  r  1  c  a  1      impedance,     M  ;i  t  h  e  n  a  t  i  c  a  1     analysis,     .Semi 
conductor     devices. 


F  V  1  d  e 
c  u  r  r  e 
c  a  d  m  1 
condu 
field 
1  s  t  1  c 

0  V  e  r  1 
to  be 
t  rode 
The  m 
the  r 
t  a  n  c  e 
m  e  a  s  u 
of  pr 

1  n  c  r  e 
pov  1  t 
d  1  C  t  1 
the  s 
Tests 
t  rode 
fide 

t  ft  f 


nee  IS 
n  t  c  0  n  t 
urn  s  u  1  f 
c  t  1  V  1  t  y 

effect 
s  of  •  h 
y  1  n  g  '  • 

equl V  a 

struct 
I  •  a  s  u  r  e  d 
a  t  1  0  of 

m a  y  he 
red  H  a  1 
e  p  H  r  a  t  1 
a  s  e  in 


1  V  e 
0  n  5 
ur  f 

0  n 

c  0  n  t  a  c 
and  0  t  h 
a  br  1  ca  t 


ga  t 
has 
.  c  e 
V  a  r 


}'  r  e  s  e 

r  0  1  m 

1  de  t 

mo  d  u 

a  c  t  1 

e  cop 

u  h  m  i  c 

lent 

u  r  e  h 

dr  1  f 

t  r  a  n 

e  1  t  h 

i  mob 

on  of 

the  H 

e  b  1  a 

ed  up 

of  a 

1  0  u  s 

t  5  we 

er  ma 

ion. 


t  ed 
c  h  a 
1  n 
a  t  1 
n  0 
ana 
•  c 

0  t 
V  1  n 

mo 
con 
r  h 

1  1  t 

t  he 

1  1 

wa 

n  t 
omo 
roc 
e  c 
er  1 


show 

1  n 

t  r  a 
n  t  h 
e  ga 
e  c  t  r 
c  t  s 
a  r  .  1 
der  ! 
t  v  a 
a  nop 
r  or 
pe  n  d 
icon 
1  1  t  V 
u  nri  , 
f  fee 
o  u  s 

ny  P 
ed  o 
po  t  e 


t  h  a 
t  he 
n  s  1  s 
e  se 

te  . 
ode 
were 
er  s 
y  1  n  g 
s  c  a 

t  0 

1  O  W  I 

1  n  g 

duct 

a  s 

con 
t  of 
semi 
r  0  c  e  I 
ut  f 
n  t  1  a 


he  dominant 
J  1  a  I  e  d  -  g  a  t  e 

t  f  t    IS 
onductor  by 
e  character- 
having 
monstrated 
gered-e  lec- 
1 d  contacts. 
!  a  T  e  d  f  r  '  I  m 
u  !  ca  pd  I-  1  - 
than  the 
n  the  method 
film    An 
unction  of 
r  >  t  '.  p  re  - 
.1  t  t  e  r  1  n  g  a  t 
d  u  c  t  o  r  . 
e  s  ant'  e  1  e  c  - 
cadmium  sul- 
useful   for 


AD- 2'?  6  '37.^      iJiv.   8 
TISTW  RD   OTS  price  f 5 . 60 

Technical  Research  (jroup,  last  P.  oston,  Mass  . 

APPLICATION  OF  FRFSNl-L  ZONt  TtUuKV  TO  MIlUO;«A\F 

ANTFNNA  DhSIGN. 

by  Alan  F  .  k a y  .   '  •  Nov  '  -  ,  ., •  p  .  incl.  i  1  1  u  s  . 

table,  I  refs.    Scientific  rept   no 
Contract  AF  i  r" .,  t  _  i,  P  ■",  Proj.  .. - 
AFIKL  '  . -  ■■  ^)  Inclassilied  report 

DFSCRIPTOKS:   "Antennas,  *Lens  antennas, 
'Parabolic  antennas,  'Antenna  radiation 
patterns.  Reflector^.  Microwaves,  Optics, 
Ge.imetry,  F  1  e  c  t  r  o  ma  g  n  e  t  i  c  lenses,  F  o  c  u  s  i  n  ;  , 
Sprieres,  Micronave  freguency,  Oplical  proji- 
e  r  t  1  e  s  ,   I  h  e  o  r  V 


27 


..i««^n   A  -  R 


^^ISSnICS  AND  ELECTRONIC   EQUIPMENT 


FLUID  MECHANICS  -  Division  9 


Division 

b  0  Ti  ♦*     ;  J  n  '1  d  TIP 

'-   I  r  r  '*     ^  1  o  n  ■> 
fr-'n     rjunl"?'! 
n     :      •  "     •  "' 

/   ,  n  "  -^  A  >»  ,1  I 

J  1  1  n       .  ;       •<      ■>  f' 

>•  n  e  r  j  V     in     n  i 


^^^SSc^N^^CTROm^QUlPMENT 


n  t  a  .      :    i  r  -n  Li  . 

In  je.i  Ti<-  •  r  . 
«i  *  V  '■  :  r      n  •   N 

near      i  "  !     '  ■< 

')  n  s  ■»  "  '.  ;  " 
1  r  1  I  I  o  n  •,  1  r 
1  e  r  1  c  1  '  '■ ' 
v      ^  n  «r  I  "1  '  ?  J 


, ;  ,  ,   ^     :  r  I     .  -1  •  1  o  n 

'.  neje    for  mu  las     aptily 
•  ..■11       in    focal     and 

•.ilighT,     »nJ    dark 
.    mile     :    ■     1 nDruving     t  he 
ect  jr     an  :     •  -  ^     •nalysis 
focivMi,       :     ipillover 


;  r   J  <*  i 


,  ysteas 


"lor 


40  ■ 


,:p    VI! 


D  i  V  o 

OTS    pri-e     t 


.60 


s     '*    ^^••    I       RfSf-arch    Inst..    N  •     Y.  ..„..,,„ 

p',',:;     :,-;,      s-WORK    STUDY    -    SYSTEH    RELIABILITY. 

f     .    T  1  r  -  p  ■ 

...       M       K-  /  1         Aug    t2,    -;  3p. 
■,(,..       ,,       r:     74--62C8FR: 

,     rici    AK    )9(60A;c1c9.    Proj  .     ->o;»2 

I'nc  lassi  f  >«<<    report 


-->  ,  ^ 


incl  .  1  Uui  .  ref$ 


J.  ^  4  t-'  .(-,    'Heliibility  ^  E  lee  t  ron  i  c  s  )  . 
?-       abilitv.  ba-pling.  Data  transmission 
,  ,  ,.ms   ciBBunicat  ion  systems.  Electrical 
...  .orks.  Synthefis.  Networks.  CoMun  i  c  a  t  i  on 

•  -  ■•  '  r  y  . 

T-  -.port  15  divided  into  four  parts.   Part  I 

..,  .  for-al  proof  for  a  well-known  stat^.ent 
•\-.nnon    Part  U  presents  a  note  on  a  ne* 
.,  tft,-orem  using  Bernstein's  orthogonal 
,1,  .  ,  as  the  basis.   Part  HI  contains  a 
.  ..on  between  positive  real  functions  of 
,t  Theory  and  the  h  p   functions  of  ReU- 
tv  Theorv.   Part  IV  contains  fip  re  1  y  the 
at. on  of  a  n-w  proble.  concerning  ''nearly 
channMs'   and  the  evaluation  of  their 
■nation  transmission     Aut  hor 


i  ^  ■"  : 


n  ' 


C  i  rc  u 

a  h  I  I  I 

:'  '  r  'Ti  ■... 
n  ,  r  ■'i  -1 
,  n  :    ■  r 


:.->-(•     VI •(       UTS    p  r  1  c^    I-.  .60 

n'       of    Tech..    Cleveland.    Ohio. 
..    's.:;    uiSlY    M^rrvALENT    NtTWORliS    AND    THEIR 

*^'  '  ,(  i  ler.       2    Dec    ti.    .i,p       i«c  ' 


d   1.'  : 


i.    n  j- 


>     refs         Technical    repl.    no.     5) 

..;;r..  :s,nr-'UnO.  PrOJ.  NR-37f-<''C. 

Unclassified  report 

,-mRIPTORSs   "Electrical  networks.  Filters. 
..   if.ers.  Analysis.  Differential  equations, 
j-Mgn.  Transformations  >  Ma  t  he«a  t  i  c  s  . 
3  ,  n  t  hes  i  s . 


alion  of  the 
.m  is  discuss ed 
n  s  d  I  rec  t  I  V  to 

t  n  -■  r  e  b  y  p  I  a  '  i  n  sJ 


An  extens  ion  of  t  h^  >  au.-  r  I  '  r - 
equivalent  network  theory  ;r  : 
which  applies  -f-  >  r.nstorm.'  . 
the  element  t-..  r  ^-ti- ■  •  r  n  ,i  •  r  i  <- ••  s 
he  elements  oi  i  n^  iianslurmed  n.Mi.ork  d.r.>- 
;  ev  d'nce.  The  method  of  steepest  desreni  is 
Implied  to  choose  the  arbitrary  parameters  o 

"transformation  in  order  to  derive  optimal 
Networks,  that  is.  networks  «  '  "< /' 1  '  [l^^, 
number  of  elements  and,or  minimum  element 
distribution.   ^Author; 


AO-23'  '-''' 
fTlSTP  «B 


Div.   8 
OTS  price  t> 


C  leve  land  ,  Ohio  . 

THE  S^NTUKSIS  OF  .  ,   n   fc.ren 

Schoeffler  and  A.  D.  fcaren 

1 1 1  us  . 


Case  Inst,  of  ^ecj  .  .  ^-^  •  -  -  -  ^^^^  ■  ^^  ^^^  stT-UKK 


by  Janes  U . 
» 1  Jan  •   , 
rept .  no 


1P- 


.  refs 


Technica 1 


Contract  Nonr -11^11 


Proj.  NR-v--^- 
I'nclass  1  f  ied  report 


DESCRIPTORS:   -Electrical  ne t wor k s   Ue s  .  q n 
Sensitivity.  Networks.  Computers.  Differ. m., 
equat  ions ,  Synt hesi s 

Th-  synthesis  of  networks  with  mininium  sensi- 
I  VI       element  tolerances  is  studied  fron,  . 
computer  viewpoint.   The  theory  of  *^-'-  ""^ 
networks  is  used  to  generate  a  "•'"'"^^  °  J ,  ,  ,  ,  , 
Networks  -hos.  transfer  functions  are  ,dent,r.i 
o  rh    of  a  given  network  but  -ho se  e  1  er .  n • . 
ffer  fron  one  network  to  the  "^^  .f.  ,»^;^„,  ,.  , 
incremental  amount.   In  the  limit,  "'^f'""^''' 
;;.a  ion,  result  whose  solution  at  any  va  ue  of 
the  independent  variable  give  'he  e  emen    of  an 
eouivalent  network.   Similarly,  differential 
eault'on"  fof  the  sensitivity  of  the  transfer 

:;ion  to  Changes  in  each  of  the  ^>-ents  are 
derived.   The  differential  equations  in  both 
d.es  are  '..near  homogeneous  with  the  elements 
of  the  transformation  matrix  as  the  forcing 
functions.   «*  1 1  h  the  aid  of  the  exponent  al 

["orulion  to  the  matrix  '^^ '' ^^^'^YWHIV.: 
digital  computer  solution  even  for  compl.  ■ 
networks  IS  very  straightforward  and  ra,M,1. 
Author 


2o 


I 


9.     FLUID   MECHANICS 


JISTA/GEC: 


Di\  .        .    : 

OTS    price    $3.t: 


Datid    Taylor    Model    Basin,     Washington,    D. 
hlND-TlNNEL    INVESTIGATION    OF    THF    '  Si     U 


TIP    B-.OKING     ro    REULCE    DRAG    FOR    TAK 
LANDING. 

by    He'bert    t.    White. 
r<'f.     .Arro    rept.     no 


■I  r  .^ 


C. 

\\  :  \  f, 


Jan    63,     3  "■  p  . 

1^3: 

L'nclassifiPd 


1  1  t  u  s  . 


r>'  [1  0  r  t 


OtSCRlPTOHb:       "iNings.     "Flaps.     "  A  t- r  c  d  >  n  am  1  c 
control    surfaces,    Aspect     ratio.     Model     tests, 
Wind    tunnel    models.    Drag,    Aerodynatiic    charac- 
teristics.   Take-off,     Lift,    Effectiveness, 
Airplane     landings.     Design,     Jets. 


TISTA    FHL; 


Div. 
OTS    price 


Boeing  Scientific  Research  Labs.,  siS':  .,  *  , 'h 
;  STIDV  OF  THE  OPTIMUM  TRANSVERSA.  (lMi  (  oh  A 
BODY  AT  HYPERSONIC  SPEEDS  USING  DIKKT  Vh;H0US, 
t)    Angelo    Miele.       Dec    ci,     -"p.     illus.  refs. 

Document     no.     D1-?2-'^22C;    Flight     S  c  1  e  n  c  i»  s    Lab. 
■.-chniCTl     rept.     no.     ^^' 

Unclassified    report 


available    from    the    author 


JESCRIPTORS:  "Conical  bodies,  Or.g,  I 
•'quations.  Hypersonic  chararT«ri^tirv, 
Ivnamic     conficui  rat  ions. 


q  r  ,-1  1 


A  f>  r  : 


-  1  s 

■  lose 

der 

It  0 

If    p 

"?    a 

•  t  1  s 

net 

are    e 

Cody 

POlyg 

to    Nh 

tpi  ra 


paper     refers     to    a     slender     r  > " 1 r a        horts 

length    and    base    area    a  r  >•     ;i\''     1^,^     cnn- 
s    the    problem    of    determininij     ihe     'ran^vorsn! 
ur    which    minimizes     the    over-all     drai       •iun    of 
ressure    drag    and     'h.-     ''rirTi...;     'r;*)        urrler 
ssumption     that      the     ;r.'^^..  r.-     ■      pf'irit.  nt 
fies       Newton's     impact      law    k  nri     !h„t      r^n- 
ion    coefficient     is     constant.        iJirert 
ra ployed,    and    the    analysis     is    confined 
whose    cross    section     is    either    a     regular 
on    or    IS    composed    of    a    basic    circle    external 
ich    are    symmetric    segments    of    a     logarithmic 
1 .  Author 


p ! hods 
t  o    a 


\0-:-t    2C5  Div.       5,    25 

TISTP    JW'     OTS    price    JS.tT 


Space    Technology    Labs.,     Inr,,     lininndn    Rrarh, 
Calif. 

iRROH    ANALYSIS    OF    THE    L  1  N  L '.  (I  Zh!i     Mfl  HuL)    OF 
CHARACT'iRISTICS    FOR    NUN;.  ,11    1  1   1  H  lU  i  M    i-Lirt. 
t)v    J,    T.     Lee.     Jr.     and    A.     (,  .     H,i~tiim.        -     May    (2, 
<2p  .     incl.      1  1  1  u  s  .  T''  f  ^  rt  •  ;>  '         n  n        ■   '   •     --■-..- 

HfCCC) 

:Contract    AF    0^(6>^)1)  I 

BSD    TDR    62-118)  Unclassified     report 

DESCRIPTORS:        »Linear    systems.     *■  !■  .  j  ;  >:     ::     a, 
trr.irs,     Supersonic     flow,     Analy;.i'>,     Stabiii/a- 
1 1  on    s  vs  t  ems  .  | 


The    pressor <•    on    an     infinite     sin 
steady    two-dimensional     superson 
inviscid    gas     in    vibrational     or 
■•(uilibrium    is     obtained    by    t  h  •• 
'f   characteristics    and    rnmp.ir'd 
fal    solution    of    th''     lineiiizd 
'"Sly     0  b  t  .1  i  n  e  d     b  >      V  1  n  r  .  ■  n  •   ;   .  F  h 

"frozen''  characteristics  is  u 
'luilibrium  conditions  the  !■  r  r  o 
'f  characteristics  is  due  entir 
'"Tor     in     i  n  t  e  g  r  a  1  1  n  I)       In'     r  .1 1  i-    e 


u  s  01 

1  r  f 
r  h  •  ■  n 
1  1  n.' 

!  n 
■■'}u.\ 
s  \ 
Sed  , 
r  1  n 
e  1  y 
qua  t 


ii  .1 :    V 
low 
1  c  a  1 
I  r  1  /' 
'  h.'     : 
!   i  0  n  ^ 

S   t  '"Tl 

At 
'  h 
t  0 
1  on 


■jf 
n  e 


"i  ■  ■  t  hod 
I  V  '  1  - 
r  e  V  1  - 

i  r- 

h  nd 


he 

a  1  0  n  o     the 


29 


FLUID  MECHANICS  -  Division  9 

strr.itn  lines     .ind    can     be    nade     arbitrarily    small 
b\     deer  e.T  sing     the     size     of     the     characteristic 
n  •  t  .        T  h  e  r  ■  ■     a  p  p  e  .1  r  s     to    he     no    approximate     c  r  i  - 
leri.T     for     ri'ducing     the    error    at     near-equilibriuir 
conditions     b  \     switching     o  \'  e  r     to    the     system     of 
'  ■  q  u 1  1  1 b  r 1 u  n     c  h  a  r  a  c 1 t  ■  r  1  s 1  1 c  s    which     are     applicable 
to     I  h  •■     e  n  ;  1  r-'     flow     f  i  i-  1  c  .  A  u  •  t^  i.  r 


Aj-.  .     .  Ui \ .  ,25 

1   lb  IF     .1*1       Olb     pr  1  re    «  ,;  .  60 

Ii  e  p  u  b  ,  1  c  Aviation  Corp.,  F  a  r  m  i  n  g  d  a  i  e  ,  \ .  V  , 
VA(,\tlli  IILID  thFLCIS  IN  TIIEHMlUMC  PlAb.VA 
b  1  (lUtS  . 

("  I  n  a  .      technica;      rept,, 

I  )  A  1  I  r  e  (1  b  c  h  0  c  k  ,  n  1  i  i  1  a  m  E  .  Eaton  and  others, 
.'.in  ■   ,    ..  p  .   1  n  c  ;  .   1  i  i  u  s  .     r  e  1  s  .     H  e  p  I  .  no. 
KAl   ■  ^  . 
Contract  No  n  r- _•  ;3500  .  Proj.   NK    ^9-350' 

Inclassilied  report 

U  t  bC  K 1 H  T 1 1  k  b :    "Magnetic  fields,  "Plasma 
ph\s!Cs,  Alternating  current,  Generators, 
V  (1 1!  li  i  a  I  1  0  n  ,   1  h  e  r  mi  1  0  n  1  c  emission.  Diodes. 

L  \  p  e  r  1  m  e  n  t  s  to  d  e  t  e  r  r-  1  n  e  the  e  !  !'  e  c  t  of  transverse 
a  n  .1  .  0  n  y  1  t  u  d  1  n  a  1  magnetic  f  1  e  ,  d  s  on  thermionic 
cjrrent  transmission  are  described.   The  re- 
sults obtained  are  in  qualitative  agreement  w 
theoretical   predictions,   and  suggest  the  pus- 
s  1  b  1  !  1  t  \  of  using  r.  a  g  n  e  1  j  c  m  o  il  u  .  a  t  1  o  n  for  a  .  c 
y  e  lie  r  d  t  1  o  n  .     A  u  t  11  u  i 


t  h 


T  I  blP 

A  e  r  I)  s  p 
'ILAI  U 
bl EADi 
U  I  b  b  1  P 
b  >  *  . 
table, 
1  UK-  •  ■ 
C  o  n  t  r 
Ul  Ab 


2b2 

,ll*       (lib 


L)i\  . 
p  r  I  c 


25 
.faO 


ace    Corp.,     Los    Angeles,    Calif. 
ISblPATKA     IllKDl  GH    UIODE    LEAU    WIHEb    LNDEH 
-STATE    CciNUlTlUNb.        blPPLEMENT     ■;        HEAT 
ATIUN     HI     .NAT!  HAL     UK     bUKCED    CuNVECTlUN. 
0.     Buck  man.        Oct     '._.      '.p.      incl.      illus. 
refs.  buppi.     no.     '.     to    Kept.     no. 

.  •.. ;   TN-  ■ .    AD-:o9  73 1; 

acts    AF       .,    ■  ^'      '_■'■    and    AF    C7. '  c-^S ,  1  o^^ 
IN     '      -      '  ,      s  u  p  p 1  .     no. 

Inc.assified     report 


UESC  HIPTGHS: 

C  r  p  p  e  r ,     Fluid 


leaf 


,     'Heal     trans  I' er,     i«iire, 
Convection,      U 1  o  d  e  s . 


AD-206 

r  ISTP 


311 

JW 


OTS 


Ui  V  . 

p  r  1  c  ' 


25 


..50 


Marine     Advisers,     Inc.,     La     J  0  i  1  a ,     Calif. 
THL    MOTIONS    OF     A    MOUKLD    C ONST HI C T I ON-TY PE    BADGE 
IN     IHRLGILAH    WAVES     AND    THEIH     INFLIENCE    QN 
CONSTRICTION    OPERATION, 

b  \     Paul     Kaplan     and     Robert     \i       Put/.        Aug     '.,  2  , 
p  .      1  1  I  u  s  .      .-  t     refs. 
Contract     N  B  \  -  ■  .  .      '   ■■ 

Inclassifipfl     report 


DESCRIPTORS:        "Barge. 

M  11 !  I  o  n  ,     H  V  1  r  OS  t  a  !  I  c  s 
t  I  0  n  ,     W  a  t  ••  r    waves. 


R.s 

s  '  u 

I  \p 

of 
dee 

con 
a  n  d 
hu  1 
b  ;  e 

r:  (>t 
■1  r  b 


Its 


dv 


of 
b-  rg 
1  .  n  .• 
w  a  t  e 
n  t  1  o 
tern 
as  w 
/  i  mu 
n  of 
r  a  r  \ 
1  \     ri 

l,ot 


n  d  me 
the  b 
e     and 

fro" 
r  r 
n  a  1     1 

moor 
'11  a 
t  h     an 

t  he 

1  e  n  g 
'•g  ree 
h     h  V  d 


I  h  od 

e  h  a  V 

t  h  a 


I  n  1  ■  - 
1  n  g  s 
s  b  V 
gl'.' 
s  y  s  t 
t  h  ,1 
s  of 
r  OS  t 


s     a 

1  0  r 

t     0 

ba 

0  0  r 
a  n  c 


em 
nri 

f  r 
a  t  1 


"  L  i.  a  (:  1  '1  g      ,  M  '■  r  h  a  n  1  c  s 
H \ d  r  o  d  >  n  a  m 1 c  s  ,     Construe- 


givn     for     a     theoretical 
f     a     moorf'd     const  ruction- 
a     load,      lowered    by    means 
e,      in     irregular     seas     in 
g     system    considered     is     a 
n (  h  o  r     '  >  p  e .     with     both     bow 
a  d -  1  o  w  e  r 1 n  g     through     the 
s     of     a     boom     h  ,i  \  1  n  g     v  a  r  1  a  - 
n  s  I  d  >  ■  r '  ■  d  .        E '  ]  u  a  t  1  0  n  s     of 
r     sinusoidal     ways     of 
r  e  c  t  1  0  n     are     formulated 
dom,      and     take     into     ac- 
and     hsdrodvnamic     effects. 


Division   10  -  FUELS  AND  COMBUSTION 


FUELS  AND  COMBUSTION  -  Division  10 


Division   10  -  FUELS  AND  COMBUSTION 


n .  J  , 
for 
d  I  sp 
■  he 
s  I  on 
I  ion 
cabi 
and 
t  em 


)  n    1 
n 

i  i!  <)  ; 

for 


t  he 
I  ar 
1  oa 
1  n 
$  a 
e  s 
I  he 
on 


•  -  •■     •■  .  I  .  ,i  ^  •  1  o  n     of     the    f  X  c  1  t  a  t  I  o  n     f  u  n  c  - 

Mi.ients     in    the    equations 

•If     ;iir'icular    barge    under    study), 
^      ,j-.    ins     of    these    equations     are     ob- 
•  trh       f    the    SIX    barge    actions     ^surge, 
liCh.     s».i),     roll,     and    yaw),     as    well     as 
three     rectangular    components     of    the     load 
ement     vector,     the    vertical     conponent     of 
d    acceleration    and    the    added    dynamic    ten- 

the    loMering    line.       In    addition,     solu- 
re    obtained     for    the     forces     in    the    mooring 
and    t hf    horizontal     components     of    the     force 
y-iwing    mom>>nt     induced    by    the    ■ooring    sys- 
the    barge.        (Author^ 


AD-2'J6    7f>C  Div.       ^.     12.    22 

TISTA/VGW)    i)TS    price    |1.6C 

lincoln    lab.,     Mass.     Inst,     of    Tech.,     Lexington. 

\K.l     N!\N    UKAr,    l)F    (  uATtl)    CYLINDtRS. 

ti  .     \,t>i     >refd.     '•    Jan    63.     1"?-     incl.     illus. 

*    r--  :  .  ■<''i<'.  .     no.     22    G-13) 

Ton-  r  I'-  !      Af      •    •(62P)500) 
;^^>;)    U)ti    «)3-2C)  I'nc  1  ass  i  f  i»-d    report 


bn^l  1  "  s 

sonic  f  I 

r  >',  1 1-  k  T  t»  s 

A  '-  -n  1 )  s  p  1  •■ 

1  1  -)  1 

;  1  I  T 

1  ••  r  H 


\-  r 


1  -1] 
1  1 


Ar 


4C  t 


:-»ntry    vehicles,     •Cylindrical 
ni-ic    healing,     Drag.     Super- 

II     n.     Density,     effectiveness, 
f.-t-ntial    equations.    Coatings, 


1  •■ 

1  s 


s  t  • 

i  S 


rt  '  1  n 

H  t  -  r 

"  ~>  s 

1  n  r 

t  ^  1 

'  J-  ^ 

r  r  ■  s 
>-f  r  1 


•  k  n  -  s  s 


J  n  ']  II 
..•It 


the 
i  St 

n  1  c 
n  iiiii 
■.  s 

i  n 
■:ho 
f  t 
of 


.in* 


ory  IS  u 
i  c  coef  f 
k  ness  of 
n  that  w 
than  on 
i  t  ia  1  va 
sen  wh  i  c 
he  bal 1 i 
the  coat 
If  of  CO 
n  i  m  u  m  v  a 

T  n  M  rat 
I  s  •■  s  to 

simple 
alio.   [ 


sed  to  ex»«  i  ne  the 
icienl  of  a  coated 

the  coa  t  i  ng  de- 
hen  the  density  of 
-half  that  of  the 
lue  of  coa  t  ing- 
h  resultsin  a 
Stic  coefficient 
ing  tends  to  zero, 
atin  (J- thickness, 
lue  for  the  ballis- 
e  at  which  the  bal- 
that  of  the  bare 
functions  of  the 
Author / 


AD- 


Div 


l^-.V     )* 


i 


25 
oO 


K.-n^s'-li-r    f)     .■■Thnic     Inst.,     Troy,     N.     Y. 

->:!<!■  ^^   t'H'f  \'.\: :    s    i\  non-linear  viscoelastic 
>ia:kr;a,3:      smthical  calcllations, 

'J.     M«<»rl   '   V(-r  i  ;  :     Jan  tj,  Ifap.   Illus. 

r  '■  '  s     ■  •■  '  n  n  i  i  .   r  -  .:  t  .  no.  5'  / 
.-Trd-t  UA   0-1 1  5-50'y-0RD-1CG9; 

Unclassified  report 


-K^  ; 


a:) 


^:p 


■ises.  Propagation,  hlastic- 
irticles.  Viscosity.  Velocity. 
>  i  I  s  . 


25 

I   60 


H  r  .^  .  T       D  i  V     1  A  .  .   .  -  :  v<  4  ■  '  -  -  ,  t  I  c  s  , 

,  ak;  A!  I'jsa,  vh:\    .>•.:-•>    :n  the  linear  theory  of 

;  ;  ^1  ijt. .  A:,r  ;i  :  r  I 

:  .  v(   t   i.j  ri  1  n    J  an  •-  .',  23p.  18  ref  s  . 

I-inica.  r>-y'   no.  18/ 

.,T.  rd  •  N»nr-  c22f,  Proj.  NR  Ofc^-ilO 

Unclassified  report 

.Of>i  •<1P:  K^;   •  V  I  sc  oe  1  as  t  I  c  I  t  y  .  •Equations. 

Atj..,.^  j:'  .iriance.  Electrostatic  fields. 

■',  ,  ^r  '.  i  '  ■  .d.-r  transitions.  Stresses.  Equa- 

•,,1,  ,:  s'l-      "-ir  systems.  Theory. 


AU-^  'f  8  58 
(TISTP/JW;  GTS 


Div.   9 
price  |4 .fee 


i'  rov  I  ng 
)EL  CUV 


Ballistic  Research  Labs.,  Aberd. 
Ground,  Md 

DETERMINATION  OK  VISCOELASTIC  MODEL  CtASTANTS 
FROM  DYNAMIC  MECHANICAL  PROPERTIES  OK  LINEAR 
VISCOELASTIC  MATERIALS. 

by  W .  Goldberg  and  N.  W.  Dean.   Nov  t2.  42p. 
incl   illus.  tables,  I-  refs.  .Rept.  no.  1'3C 

Unclassified  report 

DESCRIPTORS:   • V  i  sc oe  I  a s l i c i t y .  "Fluid  me- 
chanics. Dynamics,  Linear  systems.  Models 
t.  Simu  1  a  t  I  on  s  ,  Frequency.  Mechanical  prop- 
erties. Temperature. 


AD-290  874      Div.   ^ 
(TISTA/GEC;  GTS  price  |t  tC 

Aeronautical  Research  Associates  of  Princeton. 

N.     J. 

EXPERIMENTAL    INVESTIGATION    OF    THE    STHLCTIHI-     OF 
VORTUEb    IN    SIMPLE    lYLlNDRKAL    VORTEX    CHAMIllRS, 
by   Coleman    duP.    Donaldson    and    Richard    S 
Snedeker.       Dec    ci.     Iv.     incl.     illus.     K     refs 
(ARAP    repl.     no.    47) , 

(Contract    4:"  ^  c  38;;  255) 

Unclassified  report 

DESCRIPTORS:   "Vortices,  Turbulence. 
Mathematical  analysis.  Laminar  boundary 
layer,  Tests,  Velocity,  Test  methods.  A  ^^  i  - 
dynamic  characteristics.  Fluid  dynamic 
properties.  Test  equipment.  Fluid  flow. 
Hi  1 sc  h  tubes 

An  experimental  study  of  the  character  of 
vortices  in  simple  cylindrical  vortex  chamtnis 
completely  open  at  one  end  is  presented. 
Special  attention  is  given  to  the  problem  of 
the  transition  from  one-celled  to  two-celled 
vortex  chambers  having  I  engl  h- t  o-d  i  amet  er  r  .i  t  i 
in  the  range  C  <  L/D  <  5.  the  character  of  t  rr.. 
flow  is  primarily  dependent  on  the  ratio 
of  •  characteristic  tangential  velocity  to  a 
characteristic  radial  velocity  V.l.   In 
addition,  it  is  shown  that  the  Reynolds  nunirr 
based  on  the  radial  flow,  while  a  p  i-.  < -f ' '■; 
of  major  importance  in  laminar  vort.  f^.  ,  .  iv^ 
but  a  minor  role  in  turimlent  vortex  muiiun 
Transition  from  one-celled  to  two-celled  v  it* 
structure  started  for  all  vortex  confi.ju/.i;iir- 
tested  (G  <  L/D  <  5;  when  V/l  exceeded 
approximately  3.   ^Author) 
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Biomedical  Lab.,  Aerospace  Medical  Div.,  Wright- 
Patterson  Air  Force  Base,  Ohio. 
AIK  FOK(  E  PROGRAMS  IN  Kl'FL  MI  (  KOBI OLOGV  , 
by  Sheldon  A,  London.   Jan  •;.  ' : p ■     incl.  tables 
' ■  refs. 
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Is  ,  prototype  to  illustrate  and  define 
1       --  features  deemed  critical  for  succeis- 
.   lions.   Certain  elements  are  left  flex- 
,.  JO  tni-     versions  can  be  made  from  d  i  f- 
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,Rept.  no.    : ' ;-  • TN-fc2-2C 
Contract  AK    ,  •-   ,  366101 
',~.J  TDK  '2-330>        Unclassified  report 
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r,  .  ,  s  1  .  •■  ■.   :>ar;ace  to  surface,.  Test  methods. 
Loading  .Kechanics  .  Deflection.  Strain  gages. 
Experimental  data.  Rocket  motors  .Solid 
prope 1 1  an  t 

1  '.   ,1,  tests  to  verify  the  acceptability  of 
ine  uii.i'   ■3-     as  a  transport  vehicle  for 
second-sti,   *<   uteman  operational  motors  were 
successful!  >  rompleled.   During  the  tests,  the 
van  and  tie-downs  were  subjected  to  limit  loads 
to  determine  stress  levels  at  critical  load 
points  and  to  measure  vehicle  deflection  and 
'•overy  from  the  downward  and  side  loads 
.n posed.   \Author 


4 j-29t  8^2      Div.   I  1 
;  :  ST^  OHO   UT'i  price  Ia  .  <■  : 

A„r,  ..  t  -  ijt- n-- r  d  1  Corp  .  Azusa,  Calif. 

^'  ii  ':S  AND  ANALYSES  Uh  AEROJET-GENERAL  ITILITY 

•  AN  LtRTlUCATlON  PROGRAH.  ' 

j.-r  t,2,     12p.  incl.  il.us   tables   Rept.  no. 

.  -  ;  N  -  -19; 

.n-  ri    A.-  33(600)36610) 

;'.^Lj- :  JK-oi-329)        Unclassified  report 


DESCRIHTORb:   'Trailers.  'Test  methods, 
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motors  vSolid  propellant  ,  Roads.  Acceleration. 
Accelerometers.  Transportation,  t.  xp.- r  i  mm  t  a  1 
data.  Tests. 

The  trailer  successfully  completed  certification- 
test  requirements  to  qualify  as  a  transport 
vehicle  for  Hinuteraan  second-stage  operational 
motors.   The  trailer,  while  transporting  live 
second-stage  motors  supported  in  a  universal 
harness,  was  subjected  to  a  series  of  plank- 
strip-course  and  rough-road  condition  tests  to 
produce  sinusoidal  inputs  to  acce 1 e r ome t e r 
locations  on  the  universal  harness  and  motor. 
A  comparative  analysis  of  the  ac ce  1  e r at  i  on- re- 
sponse data  recorded  during  these  tests  with 
data  recorded  during  the  tests  of  four  other 
van-harness  combinations  is  presented.    Author 
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A  study  was  made  of  possible  system  choices  in 
establish  a  commercial  communications  satellite 
system  as  promptly  as  possible  and  to  extend  it 
to  provide  global  coverage  at  the  earliest  pos- 
sible date.   The  key  t ec Sno 1 og  i  ca 1  problem  is 
that  of  satellite  reliability,  for  without 
sufficiently  long  operating  lifetimes  in  orbit, 
replacement  costs  would  make  any  satellite  sys- 
tem too  expensive.   Hinimum  costs  of  a  satellite 
system  would  be  large,  and  the  circuit  capaci- 
ties provided  would  represent  a  large  increment 
over  existing  capacities.   Cost  estimates  are 
made  for  representative  stationary  and  non- 
stationary  active  satellite  systems.   Stationar) 
satellites  would  be  adopted  when  they  are  sul- 
ficiently  reliable,  hut  an  early  regional  and 
limited  global  system  could  begin  with  simple 
random  satellites  in  mid-altitude  orbits  usin 
currently  available  launch  vehicles.   It  »>as 
concluded  that  such  a  system,  put  in  operation 
in  the  next  few  years,  could  earn  some  revenurs 
almost  immediately,  at  first  mainly  for  trans- 
atlantic services,  and  later  world  wide. 
vAu  t  hor 
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DESCRIPTOfiS:        'Trailerf,      ■    ;       k  ■   ■      -     -ors 
'Solid     propellants'.     Gum',  ■■d    ni.^sil'-s        Su 
•     -  s  „  r  f  .1  r  f     ,     Ground     s  i;  p  p  >j  r  •      > ■  .;  j  1  p  n  >■  n  t  . 
;  •  i  t  s  ,     r  r  s  t     me  t  h  od  s  ,     T  .1  p  ■   r  i  ■  „  r  •'  .     il  1  g  h     •  • 
peratuT'      r^s-'arch,     Iis'tu'-.  •■n'l'ion.     T'-n- 


peratur>     control 
Rocket    mo  t  or  s. 
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The    utility    van    successfully    cotnpleted    high- 
ind    1  ow- t  empe  r  a  I  u  re     tests     to    vrrifv     .is      irr.p'- 
ibility    as    a    transport     vehicle    fir    s'  r end- 
stag  <•    Minuteman     operational     motori.        A    Minu''r:in 
lotor    cast     wi'h     propellant     simulan'     »«  1  s     js^  d 
in    the    tests.       While    the    exterior    of    th"-     van    was 
•ubjected    to    high    and    low    temperatures,     ranging 
from    14."     to    -;  5    F,     the    surface    of    the    motor 
■as    maintained    within    the    specified    temperature 
ringc    of    8Ca20    F.       (Author) 
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processing  system.  The  scop-  an 
tke  system  at  its  present  stage  oi  I'v 
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diagram  of  the  flow  of  information  to  t  r- o 
digital  data  system,  t  h  ►■  programming  riM,i„i 
■eni  for  the  Larey-LeRoy  computer  buffer  s 
for  the  IBM  7C  ^C  ,  a  list  of  people  wh.-  ma^ 
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Land-Air,  Inc.,  Point  Mugu,  Calif. 
MKt-ZELS  AUTOMATIC  DESTRUCT  RANGt  SAFETY 
PROGRAM  FOR  THE  IBM  ".'^C  COMPITER, 
by  T.  U.  Rickman  and  R.  Holguin.   Z'     Nov  '2, 
t/p,   incl.  illus.  tables   Rept.  no. 
(Contract  N'2-,'"~-'."-.,2-'A 

Inclassified  report 

DESCRIPTORS:   "Guided  missiles   Surface  to 
air  .  *Programming   Computers  .  •Guided 
IT.  issile  safet),  Radar  tracking.  Guided  missile 
tracking  systems,  Automatic,  \'oice  communica- 
tion systems.  Polynomials,  Computer  logic. 
Impact  computers.  Equations.  Control  systems. 
Destructors,  Guided  missile  ranges. 

The  Pacific  Missile  Range  S>stem  which  inputs 
data  to  the  IBM  "     -   Computer  at  ^-  samples  sec 
consists  of   '   Cotar  nhich  outputs  direction 
cosines  alpha  and  beta.   .:   AN/KPS-''.  radar 
sjaved  to  the  Cotar  and  which  outputs  range 
onl\.  and      a  second  AN,FPS-''  radar  free  to 
skin-track  and  output  polar  coordinate  data. 
tic  coming  another  source  of  input  to  the  computer. 
A  fourth  source  of  data  is  the  Missile  Tracking 
Radar  which  outputs  raw  polar  data  at  the  rate 
of  -.'.  •  samples  ser.   Iht-  single  s\stera  chosen 
tfi  control  destruct  c  (imputation  and  impact 
prediction  IS  based  on  data  qualit>  as  determined 
in  comparing  rates  of  change  in  position  and 
\.iocit>  differences  with  predicted  standards. 
Ihis  choice  IS  also  influenced  by  ranking  input 
systems  based  on  their  respective  inherent 
r  e  ;  1  a  il  1.1  1  t  1  e  s  .   Computer  output  consists  of 
pr-dictod  missile  impact  location,  present  posi- 
tion, veiocit\,  acceleration  displaced  at  a 
remote  location    The  same  output  and  all  raw 
input  data  are  recorded  on  tape  for  post  flight 
usage     Author,         , 
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General    Electric    Co..    Cinci-r^ti,     Ohio. 
SPACECRAFT    ELECTHK     GENtUAlIN',    AND    PKOp: 
SYSTEM     INTEGRATION. 
Quarterly    status     rept.     no.     3    f"r    periil 


S  Ii'N 


■nd  1  ng 


31  Dec  62. 
31  Dec  62, 
(Contract 


Bip.  incl  .  11  lus.  table, 
AF  33(657)84PP; 

Unr  !  a  s  5  i  f  1  '■' 


•p-,rt 


DESCRIPTORS:   •Electric  po*..—  pr  lii-iion, 
•Electric  propulsion.  D  i  y  i  t -i  1  r  t-p..t.rs, 
Models.  Turbines.  G.-ne  ra  t  or  s  .  Desi;i,  Spar. 
propulsion.  Nuclear  propulsion,  T r  i  i  s m  i  s s  i  . 
lines.   Programminj,   Inn  engines,   Ari-j.t 
engines,  Spacerr.ili. 
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Initial    work    has    !'>r    ili 
(f    ^  1  ;     nuclear    space    p  ov 
lite    system,     and     (2,      i     ^ph(.     j 
densing    radiator    pnn.l  I',     f 

these  two  problems  has  s.  r\>d 
Cipabilities  of  th.'  ii,o  rnrp.! 
prising  LEADKR  and  to  id.riifv 
cedural  elemert^  *  ►•  i  r  ^  r-jst  i.. 
order  to  achicw  .ff.Mtiw  .ii 
LEADER  technique.  1 1  ••  s .  pre 
being  descr  ibed  in  a  . .  r  ^ 
facil  i  t  iatp  the  appl  i  <  it  i  n 
qiient  problems.  Gen-ritir'; 
basic  design  data  on  '.  <  >  n  .i 
■5C  KW  arc  Jet  and  1  MIn  lun 
pulsion  systems  has  continued, 
cedures  and  perfornance  charnr 
fStablished  for  thr  turbin-  ,  i 
systems.  The  task  of  forrnulit 
nodel  of  these  sub- s y s t ems  »is 
Author) 
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DESCRIPTORS:   "Space  stations,  •  1  n  f  i  j  l  a  t,  1  e 
structures,  "Extendable  structures.  Pneumatic 
devices.  Diaphragms  (Mechanics",,  Solar  radia- 
tion. Meteorites,  Tests.  Test  methods.  Design, 
Ma  lu f ac t ur  1  ng  methods.  Thermal  radiation, 
(onfiguration.  Joints,  Space  environmental 
conditions,  Simulation,  Mathematical  analysis. 
Digital  computers.  Penetration,  Sealing 
compounds.  Construction,  Materials. 
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System  Development  Corp..  bar: j  v 
PERIODIC  ORBIIS  AHOIT  AN  diUATt  P 
by  Richard  H.  Harrar     •  Jan 
Rept.  no.  SP- 1  0b7/CCv^/>.v.  ; 

U  n  c  1  a  s  s  1  !  1 
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OESCH 1 P ; "Kb:        • Vt:  .\ 
chronous     ^ai^'itos, 
equations,     Intogra.     ^ 
t  raj  ectories,    Eduaii 
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dual   I  "  n  s  , 
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M  a  ;  h  o  tr,  a  ;   ;  c  a  1     ana 


V  S   1   s 


Per  1  od  i  C  solutions  of  t  h  o  oq  u  a  t  i  .i  n  s  of  motion  of 
i  satellite  of  an  oblate  pianot  are  investigated 
using    methods    developed     :i    Pin.  are        >'•.  The 

!  reatme  n  t     covers    both    r  r i ;  i     a  .     and    n  o  n- (  r  i  :  i  c  a  1 
ang  les.       .Author 
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, TISTA/FRL)     Olb    pr,^    $1.60 


S  *  $  t  e  n    IJ  e  V  e  ;  0  p  m  e  n  t     (  o  r  p  Santa     Monica,     Calif. 

PERICDIC     uHHlIb    NI-AH     IHI-     CHITICAL     INCLINATION 

»Vo.  t 

!,y  Richard  H.  iiarrar.   28J»nC:j,  lip   -'  refs. 
Rept .  no   iP- •  •    ^01/00) 

Cnrla^isified  report 

DESC  RiPTOKS:   "Orbital  trajectories.  Motion, 
■ithrmaiirai  analvsis.  Partial  differential 
-duatirn'i.   bpace  buovs.   Inclined  orbit 
■  r  a  ••  L  t  0  r  1  e  s  ,  b  s  n  r  h  r  o  n  0  u  s  satellite 

'■  'f    "-vistence  of  periodic  orbits  near  the 
'r,'i,a:   inc.ination  angle  for  the  equations  of 
«5;;on  of  a  sateKite  of  an  oblate  planet  are 
investigated     In  the  immediate  neighborhood  of 
thf  rr,t,ral  angle  these  periodic  orbits  are 
l;trations     The  period  of  these  orbits   is  shown 
to  te  extremelv  long     Author 
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Div,    12 
0Tb  price  $10. 50 


Colo. 


lelta  (orp.,  Denver 

bPA(  E  STHl  CTCKE . 
pt.,  •  Nov  '.-■'  Jan  '3  on  Semirigid 
d  Structures  for  Space  Applications. 
nox,   Jr.,  A.  (orell  and  (■.   Lane. 

:;7p   incl.  illus.  tables   ,Rept.  no. 

*^~  33(t)57y  -1"}   •,   I'roj  .   "  ;'e 
-'..3a(l)       Inclassified  report 


A  representative  space  mission  profile  is  de- 
fined at  an  altitude  of  ZS7  n  mi  and  333  deg 
inclination.   Preliminary  design  criteria,   in- 
cluding structural  loads  and  space  environmental 
conditions,  are  established.   Effects  of  thermal 
radiation,  meteoroids,  and  space  radiation  are 
discussed.   Results  of  thermal  heat  balance 
analyses  programed  on  the  IBM  IZ^:    are  presented. 
Structural  factors  of  safety  are  defined.   A 
structural  configuration  is  chosen  from  the 
standpoint  of  strength,  operational  reliability, 
manufacturing  feasibility,  and  minimum  weight 
and  cost.    Preliminary  tooling  and  fabrication 
studies  are  discussed.   Tests  completed  to  de- 
termini  feasibility  of  deployment  and  stowage 
are  discussed.    ^Author; 


AD-.  ■■   ■  -      Div.   '  .  .     21, 
,  I  1  STA  LSK   OTS  pr  ice  $  .^  .  60 

Naval  Missile  Center,  Point  Mugu,  Calif. 
DEVELOPMENT  AND  TESTING  OF  A  RECOVERABLE  PROBt 

RSP  , 
by  J.  M.  Perkins  and  G.  T.  Pursel.   IS  Feb  t: . 
_'p.  incl.  illus.  tables,  ;  refs.    .Technical 
memo.  no.  NMC-TM-'_2-^lI 

Unclassified  report 

DESCRIPTORS:   "Sounding  rockets,  "Rocket 
noses.  Air  to  surface.  Airborne,  Parachutes, 
Jet  fighters,  Aerial  cameras.  Surface  targets, 
Resolution,  Space  probes.  Aerial  photography, 
Recovery. 

The  development  and  f I i g ht- t es t i ng  of  a  recovera- 
ble, high-altitude  probe  is  described.   The  air- 
launched  vehicle,  designated  the  Recoverable 
SPAROAIR  Probe  vRSP  ,  ascends  to  an  altitude  of 
approximately  T^C,?'?'"  feet  carrying  a  I'.mm 
camera  as  payload.   The  camera,  contained  in  a 
capsule,  is  recovered  from  the  sea  following 
water  impact.   The  significant  characteristics 
of  the  probe  are:   the  aerodynamic  design  of  the 
recoverable  capsule  provides  orientation  of  the 
capsule  during  camera  operation  and  descent;  the 
aft  lid  of  the  capsule  is  utilized  as  the  de- 
celeration device  in  lieu  of  a  parachute  system; 
and  the  structural  design  and  payload  packaging 
permits  a  velocity  of  i;:  feet  per  second  at 
water  impact  without  damage  to  the  structure  or 
components  contained  in  the  capsule.   (Author; 
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OTS  price  $5.60 


Rutgers  I.  Coll.  of  Engineering,  New  Brunswick, 

N.  J. 

EVALUATION  AND  DEVELOPMENT  OF  A  RATIONAL  THEORY 

FOR  THE  DESIGN  OF  SEWAGE  STABILIZATION  PONDS. 

Final  technical  rept.,  T  July -31  Aug  t2. 

by  John  P.  Lawler,  Wilbert  H.  Schlimmeyer  and 

Marvin  L.  Granstrom.   30  Jan  63,  i.7p.  incl.  illus, 

tables,  11  refs. 

, Contract  DA  4v- 1 ^ 3-md-23 1 " 

Unclassified    re  port 
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1  to  ev<  -i-  t    method 
iLjn  of  -.-"ij'-  oxidation 
'  '  'hat  oxidation  ponds  are 
j;.;  that  beyond  soae  de- 
eloa  soae  loading  value  teraed 
lif,  the  biological  activity 
-Illy  self-perpetuating  and 
It  serve  to  reduce  BOD  or 

It  IS  suggested  that  opera- 
ue  considered  in  light  of  this 

a  unifora  and  systeaatic  ac- 
rforaance  of  oxidation  ponds. 
of  the  problea  of  odors  due 
included.    Author 
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Electric    Corp..    Mansfield,    Ohio. 
f    A    SPECIF1CATI01    FOR    A    ■"    CFIl 
TE    FILTEK    UNIT    FOB    REBOVING    THE 
NTS    OF    WARFARE    FROM    THE    AIR    SL P- 
;  t     SHELTEKS. 


■  ••s'lijiiuie 


ncl.     illus.     tables. 
3-cml-"     Z'^\     In     cooper. Hion 
Besearch    Labs..    Pittsburgh, 

Unclassified    report 


Ji-.Si  ■<IPru.'<S:       'Gas     filters,     'Sh-lters.    Air. 
•"  .  '  .  f  1  c  a  t  I  on  ,     Tests,    Costs,    Econoaict,    Feasi- 
•^iiiy    studies.    Cheaieal    warfare    agents, 
'<  I  d  1  o  1  ogi  c  a  1     c  on  t  aa  I  n  a  t  1  on  ,     Design,     Bloaers. 
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is;.'     levelopaent     prograa    was    carried 
develop    specifications     for    the    cheaieal, 
cal     and     radiological     (CBR>     Gas    Partic- 
ilter    Unit.        All     available    conponents 

pj ri  f 1 e 1 ; 1  on    aethods    were    evaluated     in 
f     -i!     ^s        requ I reaen t s  .       Design    concepts 
i-n  ••   ■'<     «-re    established    after    careful 
r I- ;    n     of    requi red    perforaance    and 
<•  s         'iised    on    this    prograa,     a    recoanien- 
is    1 1 i ■    for    the    perforaance    specifications 
(!M     .1';    Particulate    Filter    Unit.       It     is 
—I        Inherence    to    this    specification 

procuring    of    gas    particulate 

'        insistent     quality,     and    at     reai- 
•     to     "ne    user.        V  Author 
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L  rba  na . 
OK  PLANE  ELASTIC 
;SJKICAL  SHELL. 


WAVES  WITH  AS 
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ira. 


on  Civil  Engineering  Studies, 
A.  R.  Kobinson  and  J.  L. 

'  ■;-   ;  -ir  1   1  1  I  US  .  tables. 
i       '..,.■,""  ,  e  r  i  es  no  .  2e1 ) 
.,  .1  .  r-  roj  .  NH  064-183 

Unclassified  report 


jt^iniPTK^:    •:.  ijtic  Shells,  'Stresses, 
v(j'.  jn.  ti.dtions,  Hechanical  waves,  Cylin- 
)r.;j     i."'.  Structural  shells.  Elasticity, 
:>'.  .'j.;.<^   -..--r'S  analysis.  Series, 
\jTi,..'i:i   111  .^■..  blriictural  properties, 
U  1  :  :  >■  f'- n  I  .  1  .  equations,  Shock  waves.  (<athe- 
in  .)'.-■  ^  .   J  n  i  ,  y  S  i  $  . 

r.ie  inierac'i  on  ol  ^  .  s  ■\:-     e.jjt.   >,  i  ,  ■■  ■,     «(ith  a 
thin,  1..  .« ,  cylindrical  shell  embedded  in  an 
=  :34t.:  TiediuB  are  investigated.   The  cylin- 
!  r  i  -I  .  i-eil  IS  considered  to  be  elastic,  iso- 

:  rip.c,  iomogf'nej..i,  and  of  infinite  length.   It 


1  •>  s  u  r  r  .)  J  n  ,(e,i  uy  an  elastic,   isotropic.   H  n  1 
hoBogeneous  aediua  whose  aotions  conforn;  lo  ■:■ 
ordinary  theory  of  elasticity.   A  pla--'  ^;l.•^^ 
wave,  either  dilatational  or  shear,  «■   i  ^;ep 
variation  in  tiae,  whos'  -).••  front  \xa\>-.-^ 
a  direction  perpendicu.i:     the  cylind-r  dv\, 
envelops  the  shell.   Later,  a  Duhaael  integral 
IS  used  to  study  other  wave  shapes  for  the 
incident  stress.    Author 
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vTISTP  MB 


Oiv.   13.  8 
OT  S  price  la . 60 


Lincoln  L.jb..  MJjs.  Inst,  of  Tech.,  Lexington. 

DISTORTIONS  AND  STRESSES  OF  PARABOLOIDAL  SURFACE 

STRUCTURES.  PART  I, 

by  Jaaes  N.  Mar  and  Frederic  ¥.  *       *  < 

9  Jaa  62.  1».  incl.  illus.  21  refs.  vM'-pi.  no. 

71G-1) 

(Coitraci  AF  19(60^)7^00) 

(AFESD  TDR  ►2-2''2)      Unclassified  report 

DESCRIPTORS:   'Structural  sliells,  "Radar 
antennas.  Parabolic  antennas,  Structuret, 
Stresses,  Tensor  analysis.  Mechanical  prop- 
erties. Mathematical  analysis.  Anienni 
configurations. 


AD-296  ?87 


Div. 


1->.  17 


(TISTM  SJR'  OTS  price  |?.25 

Naval  Civil  Engineering  Lab.,  Port  Hueneme, 

Cali  f . 

MAREHOUSE  AND  PRESERVATION  METHODS  AND  ECONOMICS 

FOR  STORING  MATERIEL. 

Final  rept  .  , 

by  R.  J.  Zablodil  and  J.  C.  king.   -"  Dec  62. 

86p.  incl.  illus.  tables  (Technical  rept.  no, 

R  :2  • 

Unclassified  report 


DESCRIPTORS:   'Storage,  •Controlled  i  -  ^ 
pheres,  'Naval  equipment,  •Huaidity.  AUim 
Copper.  Steel,  Araed  forces  research 
houses,  Degradation,  Corrosion  inh 


W..  r. 
b  1  t I  on . 


Similar    paired    items     of    military    equip-i .     -» 

stored    in    different     storage    en v i r onaen '  > --  i 
open-air    slab,     a    shed,     a    standard    warehouse,     a 
5:i    RH    warehouse,     and    a    ^1%    RH    warehouse.       On'- 
of    each    pair    had    light    domestic    treatae>it     and    the 
other     full    contact-preservation    treatment  Oe- 

terioration    was    peraitted    to    develop    at     i  t  ■- 
natural     rate    in    each    environment.       Periodic     in- 
spections   determined    the    protectiqn    afforded    by 
each    storage    environment     and    preservation     level 
by    the    extent     of    deterioration    encountered.        Re- 
mits   are    presented    in    two    parts:       (1^    efficacy 
of    storage    environments,     and    (2'     economy    of 
storage    systems.       Part     '     shows     that     protection     i^ 
poor    in    open-iir    storage,     fair    in    a    shed,     good     i" 
the    stand. -I  rd    warehouse,     and    excellent     in    eontrol- 
led-humidity    warehouses.       Co.npared    to    dnmestir 
treatment,     contact     preservation    deereasil     ;  *■        i"- 
cidence    of    rust     about     58<    for    open-air     stiri;. 
^^i    for    the    shed,     and    }'%    for    the    stan.irr)    ».f- 
house;     no    rust     due    to    storage    environment      k- 
curred    in     the    c on t  ro I  I ed-humi d i t y    warehouses     for 
either    preservation     level.       Part     2    shows     that, 
under    environmental     conditions    similar    to    those 
of    the     test,     storage    in    the    5C *    RH    warehouse 
using    domestic    treatment     is    usually    cheaper,     but 
that     the    standard    warehouse    with    this    treatment 
is     cheaper     for    automotive    and    n  on-met  .i  1  1  i  c    equip- 
ment.       It     is    cheaper    to    protect     equipmnt     s'    f    1 
for    stateside    use    with    domestic    treatm'-i',     h,- 
contact     preservation     is     cheaper    for    ov'   :•-•    i^      .  ">  • 
'Author) 
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Frirli    Chemical    Lab.,     ■  ,  ^  „^^  ,.v,„    »..     ..     .<. 

VlSCOELASTIC    HROl'tllT  1  tb    OF    I'':  L.'.  WOLLt  \    POLYMER 

NETWOKkS     IN    Tilt    TKASSITION    kLlIoN, 

by   A.     V.     Tobolsky    and    H.     C.     Shen.       .1  i  n  p. 

Illus.     15     refs.     vONR    Techn 

.Contract     Nonr-TR58C7 


Shen, 
ical     rept.      no.     Ki-T-50/ 
Pro  J.     NK    3:._,7"^ 
Untlassified    report 


DESCRIPTORS:        •£  I  a  s  t  om.- r  ■- .     Arryiir     r  >■  x  1  n  ^  , 
ityrene    plastics,     Mechanical     properties. 
Temperature,     V i scoe I  a s t  1  c  1  t y . 

Viscoelastic    properties    of    pre  <:  wo  ;  ;  ..  n     ;  u  .  \  ti.  t  »•  \ 
•ethacrylate    and    polystyrene     \  r     i>.      1  r  .)  n  s  1  i  1  .>  n 
rfgion    were     studied    by    modu!j'^-i''-;'ri'jr' 
aeasu  reme  n  t  $  .        Inflection    t  •  ■^  i'  r  1 1  j  r  •  -     .in  a     1  r  .i  n- 
sil  I  on    reg  i  on    s  I  ope  s    for     .i     s .  r  ;  •         >  :     ■!  .  .  u.  n  t 
contents    were    determine'.  .  i .  \     ».  r--     inun;     to 


be    s  1  a  1  I  a  r 
cklor ide . 
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Aerojet-General    Corp.,     A^uta.     <  a  1  1  f 
DEVELOPMENT    OF    IMPHOVEU        ;^•-^^KL^^:H     iKLiyiHLi. 
NATED    MATERIALS    FOR     n:    '.MINT     «;NuiNo. 
Saaaary     rept  .  ,     2*^    Jm  •  -       '.     v    ■  .' . 

Dec    >- ■  ,     ^  >- p .     Illus.     tat)lev  k.  ;m        no.     24ii0) 

Contract    NOw    t>1-06i.^-c) 
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Lni  lassified     report 

Dt.bl  R  i  PTORS  :        *Surgical     supplies.     *Nilrogen. 
carbon,     oxyyen     radicals,     "Llastomers, 
Me  il  I  cal     supplies,     Dacron,     t.  xpanded     plastics. 
Burn.s,     Manufacturiny     methods. 

K  t'  s  '■  a  r  (•  h     leading     to     the     fabrication     of     a     burn 
■  tressiny     I'rom    a     loamed     a  c  relate -amide    elastomer 
;  s     reported.         Factors      involved      in     the     prepara- 
tion    of     the    elastomer,      foam,     and     burn    dressing 
are    discussed.        I  h  e     porosities     of     the     foamed 
acr>  late-amide    elastomers     with     and     without     a 
;a>er     0  1     dacron     cloth     reinforcement     are    de- 
teririned     bv     a     method     descrified     here.  Author 
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Uh  bl' K  1  P  I  ORb:        Mhreshoids        Phvsioiugy), 
*  I  a  r  y  e  I      r  e  c  o  y  r  i  t  i  o  n  .     '  L  \  e  ,     •   1  a  r  g  e  t  s  .     «  A  d  a  p  1  a  - 
t  1  . 1 n       P  h  >  s 1 0  i  o  y  >      ,     V  i  s  i  b  i  .  i  t  >  ,     Vision, 
Motion,     Position     finding. 
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Andean  Inst,  of  Biology  ,Peru.. 
¥rOGLOBIN  CONTENT  AND  ENZVMATIC  ACTIVITY  0^ 
HLIIAN  SKELETAL  MUSCLE  -  THEIR  RFLATIUN  KITH 
PROCESS  OF  ADAPTATION  TO  HIGH  ALT  I  TIDE. 
by  Baltazar  Reynafarje    Nov  c2.  8p.  inc  1  . 
tables,  1..  ref  s . 
fontract  AF  J.'<  .h^y)  2J,'i .    Proj.  77»i; 
>«   OR  o2-89i         Unclassified  report 
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liptation   Physiology 
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liiaiive  determinations  of  myoglobin  were 
in  the  sartorius  muscle  of  healthy  human 
ects,  native  of  tea-level  and  h i gh-a 1 i i t ude 
s.   The  specific  activity  of  the  reduced 
of  d i phos phopy r Id i ne  nucleotide  oxidase 
H-oKidase  ,  DPNH-  and  TPNH-c y t oc h rome  C 
ctases.  transhvrtrogenase.  and  isocitric  and 

l-i.Vrj'-nm^^  were  also  examined  A 
it'.^i'.  ,  I.,".:  ivoglobin  concentration 
:  :  ^  -.  :  ;•  •■•"  muscle  of  the  high-altitude 
i-s  i  ^        ii.'ired  with  sea-level  residents. 


The  enzyme  systems  jlNii  -  ix  i  da  s  e  .  TPNH-c  yt  n,  fi  r  ome 
C  reductase,  and  transhvdrogenase  similarly 
showed  a  significantly  higher  activity  in  al- 
titude residents.    It  was  concluded  that  the 
respiratory  capacity  of  the  muscle  was  appar- 
ently higher  in  natives  living  at  high  altitude 
than  in  those  living  at  sea  level.   The  enhanced 
enzymatic  activity  was  probably  related  to  the 
higher  pigment  content  of  the  skeletal  muscle. 
Results  on    myoglobin  determinations  in  several 
other  muscles  from  certain  sea-level  patients 
are  discussed.    Author 
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Army  Biological  Labs.,  Frederick,  Md. 
ON  THE  PRODICTION  OF  CRY  ST ALLOMORPH  CONCKtlUN- 
OF  A  PROTEIDIC  NATURE  BY  A  STRAIN  OF  PASTH  Utl  .  ; 
PESriS, 

by  Georges  Girard.   Jan  -j/ ,  ;■  p .  vTrans.  no.  7^^) 

L'nc  lassi  f  ied  report 

Presented  at  the  meeting  of  the  Biology  So?i»My. 
28  Feb  59. 

DESCRIPTORS:   'Pas t eu re  1 1  a .  Crystal  structures. 
Preparation,  Amino  acids.  Detection,  Spectros- 
copy, Proteins,  Culture  media. 

For  some  twenty  years  the  appearance  of  whitish 
concret'ons  interspersed  in  cultures  nade  on  nu- 
trient gelatin  from  thi-  Girard  Ro'jic  EV  strain 
of  Pasteurella  pestis  was  merely  a  bacteriologi- 
cal curiosity.   The  author  succeeded  in  deii-rmin- 
ing  the  most  favorable  conditions  for  producing 
the  concretions  for  the  purpose  of  study.   DfSi- 
cation  together  with  aeration  are  the  determin- 
ing factors  in  producing  the  phenomenon  on  a  gel- 
atin medium.   An  analysis  of  Ike  crystallized 
product  reveals  the  identifiable  presence  of 
seven  amino  acids.   This  fact,  together  with  the 
results  of  a  spectral  analysis,  proves  the  pro- 
leidic  nature  of  the  concretions.   The  signifi- 
cance of  this  phenomenon  is  still  unknown,  but 
further  research,  now  being  conducted  by  the 
author,  will  probably  throw  more  light  on  t  ht- 
p  r  ob  1  '-m  .   .Author) 
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Armv  Biological  Labs..  Frederick,  Md. 
MICROSrOPIC  OBSERVATION  OF  THE  CRYSTALLINE  PROD- 
LCTS  DERIVED  FROM  THE  EV   CIHARU  \ND  ROBIC; 
STRAIN  OF  PASTEIRELLA  PESTIS, 

bv  P.  Manigaiilt.  Jan  t]  ,    >p.     inel.  illus.  ^Trans. 
no.  713? 

Unclassified  report 

Presented  at  the  meeting  of  the  Biology  Society, 
28  Feb  5^. 

DESCRIPTORS!   •Pasteurella,  Microscopy,  Fluo- 
rescence, Polarization,  Crystal  growth.  Detec- 
tion, Culture  med  i  a . 

Examination  was  made  of  crystalline  formations 
derived  from  the  Girard-Robic  EV  strain  of  Pas- 
teurella pestis,  under  polarized  light  and  under 
fluorescent  light.   Under  polarized  light,  with  a 
red  sensitive  class  I  filter,  they  have  a  color 
ranging  from  yellowish  white  to  straw  yellow. 
Under  fluorescent  light,  they  emit  an  intense 
greenish  yellow  radiation.   Under  the  microscope, 
in  polarized  ligh»,  these  preparations  mns'  fr- 
quently  display  elements  having  the  appeircr^ 
of  bundles  of  slender,  rectilinear  needles. 
( Au t  hor 
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DESCRIPTORS:  "Me  t  abo  1  i  .s -i  , 
Urine,  Blood,  Biochemii;r> 
Pa t  h  0  logy  . 

As  a  result  of  27-  ilfi-r'^in 
amines  in  urine  anil  IiIo.ki  i>: 
fluorescence  s  pe  r  t  r  u  t'  ot  or, ••  '  r 
that  a  single  short  tine  tot 
of    400  ,     600    and    3  r     ;  .a.l  s  . 

dose,  to  a  partly  c  on  s  i  o  .■  r  i  li 
t  r y p t  a m i  n e  ,  5~ h y d r  ox y  '  r  \  p  •  it, 
hi  s  t  ami  no  ,  "--h  y  d  r  ox  \  •  \  r  ,*">  i  n  ■ 
adrenaline.  The  nvr"\i'r'ii 
which  was  followed  u['  !  ^r 
lively  was  to  be  demon'-tri''' 
after  irradiation.  tjrti'r 
spec  t  rof  o  t  ome  t  r  i  c  i1>- •  ••  r  - 1  n  j  t 
carried  out  in  hour;\  int'-rv 
irradiation  of  th>-  'Xprrimen 
that  for  5-hydroxytryptamine 
noradrenaline  and  adren.iline 
starting  from  the  fourth  hou 
treatment  is  to  be  demonstra 
further  6928  fluorescence  sp 
amine  determinations  we  coul 
measured  ove rexc re t i on  of  th 
amines  is  to  be  reduced  vast 
completely  by  application  of 
phenylaceiic  acid,  alpha-me 
tion  to  other  substance  trie 
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Normal     young    men     (before    and    after    administration 
if    aldosterone?     and    patients    with    a  1 d os t e r on omas 
*ere    studied    using    a    standardized    saline    in- 
fusion   test.       Tests    were    done    after    standard 
Jietary    preparation    with    both    high    and    low    salt 
diets.       Before    infusion    tests,    measurement     of 
Plasma    volume,     extracellular    fluid    volume,     total 
•xchangeable    sodium    and    total    exchangeable    pot as- 
siui!!    were    done    simultaneously    by    means     of    a 
'••chnique    developed    in    this     laboratory.       En- 
dogenous   creatinine    clearance,     PAH    clearance    and 
rates     of    excretion    of    sodium,     potassium    and 
"hloride    were    measured.       During    infusion    the 
lean    maximum    rate    of    sodium    excretion    in    normals 
"as    :.7i    mEq,'min    (,'^C    mEq    Na    diet    prep.)     and 
'.T^    mEq 'mi  n     '.?-l;    mEq    Na    diet     prep.).       Twenty- 
four    hours     after    aldosterone    administration 
[".:    mg    IN    q    =?    hr)     the    rate    was    ^.;6   mEq   min    on 
ihe    high    sodium    prep.       Seven    days    $fter    starting 
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rninal  amino  acid  Caspar-.    r  j...'d"ii: 
were  determined.    A  ..  i  n  i  r  , 
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Comparative     study     of     rytorhemir.il     re-iti'ins     in 
the    blood    cells,     cornei     .i  n -l     the    reur'i.j:i;)    w,-is 
made    on    /.i.    different     v  e  r  t  et>  r  1 1  e  s  .        Ain.>nj     the 
vertebri'"s     '"ximi"»t,     the    per'ixi:(se     in     the 
leukocy'''^     i  i  ^     •'.■•'■     \      lis'ritute^t,      «hiie     the 
phosphatase     in     th^       ^js^.-vte,     wis     founil     sporadi- 
cally.       The    strop  I -s-     reirtion     of     peroxi<1ase     in 
leukocytes    was     fou":     in    ■^  i  n  ,     while    t  h  ,i  t     of 
alkaline    phosphatis>'     in     leukorvte     m^%     in     lower 
animals     such     as     g  l;  i  n  e  f     p  i   j  s      in-i     s  i  :  am  .t  n.l  e  r  s  . 
The     alkaline    phosphttise     re,     tiin     orurreil     very 
intensely    in    the    strntifiei    epithe.ium    of    the 
cornea,     while    did    not     orrur    .a     .i  .       in    the    stroma 
which    contains    many     lymph    capillaries  The 

finding    of    this    cytocheminn!     reT-ti     n      -f     the 
cornea    was    nearly    the    sim.-    in    •  n  e     .  •- i  m  .\  ;  s 
examined.        The    cytochemi-    i        rei     t:>ns     in 
astrocytes,     oligoden'lr.j     ii     nri     rirr'g.ii     in 
tissue    cultures    did     not     show    nnv        ytorhemiral 
specific    natures     respectively.        The    .lifference 
in    the    cytochemical     reactions     could    not     be     foun.i 
at     all     among    animal    species.        (Author 
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The  actual  state  of  drufl  resistance  of  tumor 
cell  popul.ition  is  a  matter  of  •  grading'  when 
it  is  considered  on  the  cellular  level.   Uery 
tumor  has  its  own  peculiar  grade  of  •  • n  1 1  i  r  i 
drug  resistance  and  the  grade  is  not  a  fi>H'i 
value  but  it  can  fluctuate  naturallv  aroun.l  .i 
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Ti»e  relations  were  studiid  of  the  sweating 
r'-sponses  of  aen  during  vigorous  exercise  and 
recovery  with  corresponding  changes  of  temoera- 

ture  in  the  rectua.  oesophagus,  tympanic  r 

brane.  feaoral  and  saphenous  veins,  gastr  - 
cneaius  auscle  and  at  "  points  on  the  skin. 
The  results  suggest  that  sweating  was  regulated 
in  these  exercise  experiments  by  reflex  effects 
originating  from  theraal  receptors  in  the  veins 
which  dram  warn  blo.d  froa  the  working  muscles, 
suaaated  with  reflexes  from  cutaneous  thermal 
receptors,  and  with  alterations  of  activity  if 
the  hypothalamic  center  produced  ,1  i  r .  r  t  1  y  by 
teaperature  changes  in  the  cent.-r    M-chano- 
receptors  in  auscles  and  Joints  pr  ;  itily  do  not 
participate  in  the  regulation  o:  M..ating  in 
exercise.   d-A 1  do s t rone ,  adm i n  1  s t e red  to  normal 
■en  by  continuous  intravenous  infusion,  was 
found  not  to  alter  the  «aCl  concentration  of 
their  sweat  during  5  to  ''-hour  periods  of  work 
in  the  heat  (45  C.).   Continuous  infusion  of 
d-a idos terone  at  0.1  ag/hr  into  one  brachial 
artery  did  not  alter  the  Na  or  CI  con«en t r a t i on 
of  sweat  being  secreted  by  the  infused  forearm 
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genetic  base  sequence  in  next  duplication.  This 
r^echanism  may  he  responsible  for  occurrence  of 
spontaneous  mjtations.  ageing  considered  as  a 
loss  of  useful  genetic  information  through  ac- 
cumulation of  errors  .  and  ocrurrence  of  spon- 
t.itienus  cancer  when  accumulated  errors  have 
pavsed  a  critical  lir-it  in  a  certain  direction 
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Air»'s>-irrh    »lfg.     Co.,     Los     Angeles, 
^    tUHITUAl     LIQUID    OXYGtN    STORAGE 
^t        -M    FOR    OHMGRAVir    OPKRATION. 
^^l        ri*pt        on    Equipment     for    Life 
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Uec  ^2.  1  ''p  .  i  nc  1  .  i  II  us  . 


Rept.  no.  AE-2C72-R; 

Contract  AF  33(61^)7153.  ProJ .  6373) 

AMRL  TOR  '-2-I43)       Unclassified  report 

DESCRIPTORS:   *Oxygen,  •Closed  cycle  ecological 
systeas.  Storage,  Design,  Low  pressure  re- 
search, Distribution,  Control,  Liquids. 
Controlled  ataosphere. 
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A0-29fc    COe  Div.        17 

1TIST«I/0DN       OTS    price    1^.60 

Defenso    Metals     Information    Center,     Columbus, 

Ohio  . 

StLECrtD    ACCESSIONS, 

comp.     by    Patricia    B.     Plate.        Jan    t-,       'p. 

.Contract  AF  33(616)7747; 

Unclassified  report 

OESCRIPTOHS:   •Heat-resistant  metals  and 
alloys.  •Metals.  •Refractory  materials. 
•Ceilings.  •Bibliographies,  Composite  ma- 
terials. Cobalt  alloys,  Nickel  alloys.  Steel, 
Stainless  steel.  Iron  alloys.  Beryllium, 
Titanium,  Magnesiua,  Silicon,  Abstracts. 
Carbon,  Graphite,  Niobium,  Molybdenum,  T-anta- 
lura.  Vanadium,  Tungsten,  Platinum. 

Con  tents: 

High-strength    alloys-    cobalt    base,     nickel     base. 

engineering    steels,     stainless     steels,     iron    base 
Light     metals-    beryllium,     titanium,     najn.-^iuir. 

silicon 
Nonmetal  1  ics-    carbon.     g^d^^Me.     special     rclrac- 

tories.     reraraic     oxi<J>' 
Refractor,     -••dis-     coluTlium.     mo  1  ^  ImI  e  n  ^  m  , 

tantaluiT,  .      ^anddium,      \^v.'i^'.vn.     pla'inur     group 
VI    5  (•  p  1  1  a  n  e  o  u  s  -     r  0  a  t  1  n  ,;  s  ,     ii\'y.\cAX\oni.     composites 
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SONIC    PLLSE    ANALYSIS    AND    SPECTROSCOPY. 

by    Otto    R.     Gericke.     Dec    -:       ' 2p .     incl.     illus. 
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(DA    Proj  .     59925OCI , 
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DESCRl  PrcHi:        •!    .'rdsonir      r  d  ■;  i  a  t   i  n  n  ,     •bp.'tru' 
analyZ'-r^         "M.'j.s         •  N  d  n  -  d  .•  s  r  r  .  ^   !    1  \  f      l.-^tinq 
The  or  \        \   .  ■  :     •.'■■•  r  .  >•     r  r  \  s  i  a  .  v  .     \  '.urt  \nur 
Quality    control,     t-  r  d  ■  t  i,  r  ■■       M...ndri>>.  Mirro- 

structure.     Spectr'^op, 


y  a  I  f  r  1  a  :  s 


A     novel     u.!:d'-onii       It 
u  t  I  I  1  /  1  n  ;     „  '.  '  r  a  V  - 1  n  1  ( 
broad     i  did     '•':     f  r-que  ■ 
optics.      ■    -i-.     '  •^  ,-  r  >■■:■■  r  I 
ultrasonic     pulsus 
distribution,     '^r     10.- 
.  s      i  n  f  1  u  f  n  c  ••  d     \   \      t  h  »• 
.  •:  .  '    h     t  h  .■  ,      d  r  •■      r  ■   !"  i  e 
of    the    defect     eihu    \ 
defect    configurator 


St  n-f  !  h  od  1  ■ 
s  1  g  n  a  '.  >.  *  h  ;  1 
>    1  f  5  ,      d  n  d 

[.!•      I    I'  n  s   ,  (!  r 
hi'     t"  G  r  r     and 
r .      if     such     I 
qe  li  me  t   r  V      n  I 
t  •■  I 


It. 


r  IT  a  ; 


d.  ('  ^  I 

con 

d  n  H 

'  (1     as 

p .'  I   \ 

!  r  a  s 

i     .1.-  ; 

an     d 

1  o  n 


r  1  ("• 
tain 

:  o  ci  \ 

W  1    1 

r  a  . 
on  1  c 
!■  r  t 
n  a  .  ^ 
o  n     t 


a 

t  0 

r  n  '    r  u 

p  u  I  S  I 

t"  r  ora 

^  1  s 
ho 


AD-;-'      -. 

TIST  V     \M 


D 


1  ; 
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0 1 u  mb  u  s  , 
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RtPORT     ON     JULLIINl.     iU     KtVlt*     MAKAi.IN'.     STFEL 
PROJKCTS. 

t))    A.     M.     Hall.        28    Dec    62,     "-p  UMiC     m.-mo. 

no  .     It  2  ' 

;  Con  tract     AF     33(  61  6  )  77Z,7  ,     Pro  .      ---■.--- M 

I   n  c  ;  a  s  s  1  f  1  >•  d      report 

DESCRlPTORb:  '.-umpovia.  »  1  r  o  n  a  .  .  >  v  *yartrn- 
S  1  t  ••  "  S  t  >'  .■  !  M  (•  (  h  a  n  1  r  a  ;  p  r  0  p  <■  r  t  1  o  s  ,  A  d  d  1  t  .  v  »'  s 
Ab  s  t  r  a  ;  ^  ,  *  r  .  d  :  n  4  ,  (  ii  !  i:  -  »  o  r  r  i  n  ^  ,  K  0  c  k  r  •  rases 
F  f  f  e  c  t  1  ;  e  n  e  s  s        11  1  s  p  e  r  s  1  n  n     h  a  r  d  r-  n  1  r  .4  . 


C  0  n  t  p  '^  ■  s  : 

E  V  a  1  J  d  t   i  fi  n     a  r 
*•       !  a  I    ;   ;   1  1   ' 

Garaging  sie. 
Fabrication  o ; 


atiriiation     of     ^laraging     steels 

and     ■         per     cent      nickel 


I  lis  c  a  !  .•     and     full     scale 


I  a  s  e  s 

H  \  (1  ro  s  t  a'  1  c     ;  es  I  1  n  n     of     s  u  I 

units 
V I  .   >!  a  n  1  c  a  !     p  r  n  p  .■  r  t  1  e  s     of     r  a  r  a  y  1  n  0     steels 

Pr.,  innari     .'valuation     of    mechani'-al     strength 

and     f  r  a  1  t  u  r  e     t  o  u  q  I'  n  e  s  s     of     thick     plate    m  a  r  a  .;  - 

1  H'l      s  I  e  e  : 

\  a  r  1   1  '  1  o  n  s     in     [i  h  \  s  1  c  a  1     and     mechanical 

■p  ■  o  pi'  r  t    1  e  s 
Proper'  les     of     -a  railing     St.' el     press     forgings 
l-r.nture     tough  pes  5     studies     on     nickel     maraging 

S  t    ,'l'  1  s 

Vara.iing     ste.ls      in     rocket     motor     cas.S 
H  1  ,j  h     performance     rock.-t     rotor    c  a  s  ,- s 
Kvalua'ion     ol      high     nickel     steel      for     application 
in     :  a  r  I  e     lioo  s  t  e  r  s 


AD-.  -'(.     -.?Z  U.  V.        -  '",     -' 

TIMM    AM  OTS     price     .Jl.60 

I  ear    biegler.     Inc.,     Santa    Monica,     Calif. 

SLMICDNUrCTOK    THIN     FILMS. 

|,)aarterly     rept.     no.     •   .     '     Oct-     '■     Uec     -2. 

•     LJ ,.  r     •  .    ,      '      p  .      1  n  c  1  .      1  1  1  u  s  .      t  a  1>  1  e  . 

.Contract  NUb  sr--'  "•  .. 

LnclassifieO  report 

DESCRIPTORS:   'Semiconducting  films,  'ijallium 
compounds,  'Arsenic  compounds,  Hall  effect. 
Vapor  plating.  Coalings,  Semiconductor  devices 
S  e  p  1  c  0  n  d  u  c  t  0  r  s  . 

C  o  n  t  e  n  t  ,s  : 

:  Itra  high  vacuum  deposition 

tlectrical  measurement 

High  vacuum  deposition 

S  uli  s  t  rates 

Plasma  torch 

Ue  po  s 1  t  1  on  of  doped  silicon 

Device  experiments 


l[i-.  ■   '  .  ■        n  1  V  . 

r  1  s  rv  P'I:l^  oT-">  price  51 
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.  1  ^' 


Nd\al  lie  search  La!.,  Washington,  D.  T. 

HALL  fOLKI-  ICILNT  OK  SIP  LL  (  ONDL  CT  1  N  G  AND  NORMAl 

Nb-.-"  PLKCLNT.  Zr, 

t,  \  A.  I.  Schindler  ,.  nd  ii  .  J.  Gii.espie. 

. "  ,;  a  n  '  ■  ,   p  .  1  n  c  1  ,   1  1  1  u  s  .  tables,  "  ..  r  e  f  5  . 

M-  ;   r  e  ■  t  .  no.  ■  -  - 

;  n  c  1  a  s  s  1  f  1  ert  report 

[iFSCK  IPTOHS :   "Niobium  alloys,  Hall  effect, 
Superconductivity,  Zirconium  a  1  1  0  y  s  ,  Measure- 
ment, tlectrical  [iroperties. 

Ha  1  1 -coef f 1 c lent  measurements  were  made  on  cold- 
roll  Nb-..  ■  percent  Zr  in  the  zero -resistance 
mixed  state  at  ...^  K  and  in  the  normal  state  at 
^..^  ■■,  and    ■■  K.   *tith  s.imple  current  densi- 
ties from,      to',     am[isqcminfieldsof 
■  and   ■  kilogauss,  no  llali  voltage  for  the  suju-r- 
con ducting  sample  could  be  observed  Kith  equip- 
ment capable  of  detecting  voltages  as  small  as 

to  the  --th  power  volt.   An  upper  limit  of  the 
superconducting  Hall  coefficient  is  therefore 
calculated  t  0  be  '  x  '   to  the  -'Mh  power  cu 
m  am -p -sec.   The  values  of  the  Hal!  coefficient 
for  Nb-..-'  Zr  in  the  normal  state  are  found  to 
be  ".'..  X  "    to  the  -'  th  piower  cu  m,  '.    x 

to  the  -"  th  power  cu  m,  and   .6.,  x      to 
the  -'  th  power  cu  m  amp -sec  at  ^  .  .-  .         '  ,     and 
K  respectively.    Author 


ill-.  "   ■  '.,       Div.   '  ■■  ,  26 
TI  STM  BflW   OTS  price  J.  . 

Defense  Metals  Information  Center,  Columbus, 

Ohio. 
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f'-ti.      .uMIl  r  tryl .  ao.  181  / 

■  *f  33(6'6}77i7.  f roj  .  iCB-B^"?)' 

Uac la t s i f led  report 

HTkik^:   •Si'-kel  alloys.  Brazing,  Resist- 
<••  !-j   «•■  'ling.  Dispersion  hardening, 

"••din  J,  ►dsh  Melds,  Hetal  joints, 
I   joining 

to  the  success  of  nany  devices  thai  are 
.-'1  in  corrosive  or  h  i  gh -t  eapera  t  ure  en- 
's it  often  an  ability  to  properly  weld 
el-base  alloys.   Alloys  such  as  Monel, 

etc  ,  that  do  not  depend  upon  relatively 
-ne  I  a  1  1  urg  I  ca  I  reactions  to  obtain  their 
f    properties  are  not  difficult  to  weld 
r  procedures  are  used.   Alloys  which  are 
¥  -lew   Rene  <;',  Hastelloy  R -«.,<■;,  In- 

ind  do  depend  on  coaplex  aetallHr- 

■  -»  to  develop  their  useful  proper- 
s--  1  1  n  )p  joining  problems.   This  report 
;i  1  j-i-r<i  way,  the  criteria  for  the 

J     ir.  ^'lon  of  several  alloy;  which 
each  Cd'-;  '.    fusion  welding,   resist- 
ding,  an:  :r</ing  are  covered.   The 
of  dissiaiiar  n i c ke 1 -ba se-a 1  I oy  conbina- 
d  repair  welding  are  also  discussed. 


Div.   17 
I 'IS  pric«f  $3. 


j'-n.-r  Research  Inst.,  Colo. 

Mr  -.r  win  OS  THt  b,A  «  AR  I  I'll -TYP  t  INTERMEDIATE  PHASES 

Oh  ;siRA-RARt-KARTH  BINARY  SYSTtHS. 

Technical  rept.  no.  ',  ^  Jan-  '  Dec  •^, 

n.  J.  F.  Nachnan,  C.  E.  Lundin,  and  0 .    P. 

Kijscher,  Jr.  Jan  "-t,  }2p .     incl.  illus.  tables, 

ref s  .   Rept .  no.  DRl  -  ? 

ontract  Nonr-'3»^1^C" 

Unclassified  report 

iJKSTR  IPTORS:   "Rare  earth  elements,  Lanthanum, 
erinn  alloys,  Neodymium  alloys.  Gadolinium 
i.oys.  Yttrium,  Samarium,  Holraium,  X-ray 
iiffraction  analysis.  Hardness,  Phase  studies 


AJ-23c  1^8 
: ISTM, OON 
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OTS    pr 


17.    26 
ice    15.60 


111-';  I     Aerosystemt    Co.,    buffalo,    N.     V. 

riLN>        -      \NU    CREtP    PROPEHTIES    OF    COLIMliUM, 
,TA\.,       VI       AND    TITANILM    ALLOYS    AT    ELEVATED 

jtMi'r.  an  Ktb. 

|L4  t   t.  Moorhead.    1.  Dec  o2.  51p.  incl.  i  1  I  us . 
dt)le    Kept.  no.  BLR  o2-2t)(li; 
'  oniract  AF  33^  657) 8555' 

Inclassified  report 

jt  >'  KIPTORi:   »Titaniu«  alloys,  'Niobium  al- 

nvj,  'Tantalum  alloys.  Alloys,  Tensile  prop- 
f>rties,  Creep,  Heat  treatment.  High  temperature 

^'■arch,  Stresses,  Elasticity,  Deformation, 
r^  .-nraental  data.  Mechanical  properties. 


*u-   -  :9'^      Di  V.   17,  2t 
law  ODN   OTS  price  $3.oO 

|W- .  1  Aerosystems  Co.,  Buffalo,  N.  Y. 
d'   ■■<■:    TIME  TENSILE  ANO  CREEP  PROPERTIES  OF 
UMVr,  :;C  lAl.l  Y  PIKE  TITANIIM  ANU  THREE  TITANIUM 
I.  ..OiS. 

E.  J.  King.   7  Dec  o2,  26p.  incl.  illus. 
a!>les    Rept.  so.  BLR  b2-2X(ll)) 
I  ont  rac t  AF  33( 657'  3555" 

Unclassified  report 


DESCRIPTORS:   "Alloys,  'TitaniuB  alloys, 
'Titanium,  Tensile  properties.  Creep,  Heat 
treatment.  Stresses,  Loading   Mechanics  , 
Deformation,  Ext ensomete rs ,  Heating,  Resist- 
ance  Electrical,,  Elasticity,  H i gh- tempe r at u re 
research.  Thermocouples,  Temperature,  Meas-jrc- 
ment,  Mechanical  properties. 

Data  obtained  for  short  time  tensile  and  creep 
properties  of  commercially  pure  titanium  .RC"., 
and  three  titanium  alloys  ,  MST  32:,  '.^AI-^V,  and 
BT;  VCA  at  2500,  2250  and  200C  F  are  presented. 
These  data  indicate  that  the  material  pu:>ses$ing 
the  greatest  strength  at  250C  F  is  the  titanium 
al  loy  U12CVCA.   .Author. 


AO-296  222 
(TISTM  BRM^ 


Div.        17 
OTS    price    $2 . 6C 


Ox  ford  I.  ;Gt.  Brit.. 

RESEARCH  ON  THE  FREEZING  AND  MELTING  POINTS  OF 

IRON  ALLOYS. 

Final  technical  rept., 

by  M.  Hume-Rot  herjr.   Na»  62,  '1p.  illus. 

^Contract  AF  c1  ,5' J,)   K  62; 

;arL  63-11)  Unclassified  report 

DESCRIPTORS:   "Iron  alloys.  'Carbon  alloys, 
Melting,  Freezing.  Silver  alloys,  Palladium 
alloys.  Rhodium  alloys.  Ruthenium  alloys. 
Technetium,  Molybdenum  alloys.  Niobium  nlloys, 
Zirconium  alloys.  Gallium  alloys.  Nickel 
alloys.  Phase  studies. 


AD-2'>'^  2": 
1  TISTM.'BRM 


Div.   17,  2c 
OTS  price  $1.10 


REFRACTORY 
1'  Oct  o2. 


Aeroproj  ec  t  s  ,  Inc.,  IKest  Chester,  Ha. 
INVESTIGATION  OF  ULTRASONIC  WELDING  OF 
METALS  AND  ALLOYS. 

Bimonthly  progress  rept.  no.  1,  1c  Auj 
Nov  c2,    i,f>.     incl.  table,  .;  refs. 
Contract  NOw  cj-0125-c 

Unclassified  report 

DESCRIPTORS:   *Heat  resistant  metals  an.)  alloys 
*ltelding.  Control  systems,  Power  equipment. 
Scheduling,  Stainless  steel.  Nickel  alloys. 
Molybdenum  alloys.  Titanium  alloys.  Niobium 
alloys.  Tungsten,  lltrasonic  radiation. 


AD-2'?fc  ji: 
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OTS 


Di  V  . 
price 


17 
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Lockheed  Aircraft  Corp..  Sunnyvale.  Calif. 

BERYLLIUM:   A  SURVEY  OF  THt  LITERATURE  JANUARY  ■ 

MARCH  1^t2:   AN  ANNOTATLD  BIBLIOGRAPHY. 

coap.  by  Jack  B.  Goldmann.   Oct  c2.  12.'p. 

2t^    refs.   vSpecial  bibliography  no.  SB-r2-22; 

Rept.  no.  3-8"-t2-1C) 

Unclassified  report 

DESCRIPTORS:   •Beryllium,  'Beryllium  alloys, 
'Bibliography,  'Manufacturing  methods, 
P  roces  sing. 
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Processing  variables  relating  to  the  pack- 
siliconizing  of  V-Sw/o  Ti-^^w/o  CB  and  V-lw/o 
Ti-60w/o  Cb  are  being  studi-d.   Samples  coated 
at  2010.  2190.  and  2370  F  show  that  coating 
growth  rate  is  time  dependi'nt  up  to  16  hours 
Silicide  coatings  have  been  applied  to  eleven 
vanadium  alloys  currently  under  development, 
and  no  failures  have  been  observed  after  15  to 
35  hours  in  2Z2C    F  air.   Tensile  and  other 
specimens  of  V-lw/o  Ti-60w/o  Cb  have  been  pack- 
siliconized  for  evaluation  by  aerospace   and 
other  organizations.   Compounds  of  V-Cb-Ni  »»>r. 
flame-sprayed  on  V-lw/o  Ti  b    w/ n    Cb.  but 
excessive  parosity  caused  rapid  failure  in 
2000  and  220C  F  air.   Diffusion  couples  of 
nickel  and  the  V-Cb-Tl  alloy  were  reacted  at 
2000  and  22CG  F  for  24  and  <'    hours,  respective  iv 
with  very  slight  hardening  of  the  vanadium 
al  loy  .  ( Author} 
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Transition  metal  complexes  present  interesting 
possibilities  for  the  elucidation  of  the  factors 
influencing  the  electrical  conductivities  of 
solids.   This  research  is  directed  toward  a 
better  understanding  of  the  process  of  electron 
transport  in  solids  through  studies  of  electrical 
properties  of  a  series  of  related  complexes 
(Author) 
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METALLURGY  -  Division  17 

DESCRIPTOKS:   •Steel,  fracture   Mechanics. 
Surface  properties.  Surfaces.  Heat  treatment. 
Configuration.  1  ensile  properties.  Tables. 
^^^■rgv,  Transition  temperature,  Rocket  cases, 
Michanica!  properties. 

M  1-  a  s  u  r  e  m  e  n  t  s  of  the  d  i  f  f  i-  r  e  n  t  z  o  n  i  ■  s  of  f  r  a  i  t  u  r  e 
configurations  n e  r e  made  on  both  smooth  and 
notched  tensile  specimens  in  addition  to  C  h  a  r  p \ 
spi-iimens  of  AISI  ..,-„   steel  heat  treatod  to 
throe  strength  levels  and  t  o  s  t  o  d  o  \  e  r  a  range 
of  '  1-  m  p  e  r  a  t  li  r  e  s   -  '  •  •   to  *  .     C      !  h  o  s  o  m  o  a  s  - 
Li  r  o  m  >■  n  t  s  plotted  as  a  function  of  t  o  m  p  o  r  a  t  ,.  r  t- 
rosLi.t   in  transition  curves  due  to  the  different 
modes  of  fracturing    The  differences  in  both 
tho  locus  of  the  origin  and  direction  of  propaga- 
tion of  fracture  between  the  smooth  and  notched 
tinsile  specimens  are  discussed  and  illustrated. 
Similarities  in  the  fracture  configurations  of 
both  ti-nsile  and  Charpv  specimens  are  also  de- 
scribed and  illustrated.   The  importance  of  those 
."  r  a  c  t  u  r  o  zones  and  t  h  •■  i  r  i  n  f  1  u  o  n  c  i-  on  the  notch 
strength  ratio  are  d  i  s i  u  s  s  e  d  ,     Author, 
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X-KA^  SPti TROi  HlMIi AL  AND  X-HAY  DIFFRACTION 

ANALISfS  OF  ( OPHhR-FLATlNCM  ALIUYS. 

Final  rept..  Apr-Sep  '^     on  Materials  Analysis 

aniiKvaluationTechniques, 

b  V  William  1.  .  B  a  u  n  and  John  .'  .  H  e  n  t  o  n  .   Dec  '.  2  . 

-  '-p.  incl.  illus.  tables.      refs. 
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Unclassified  report 

[Jl  Si  Rl  PTURS:   'Copper  alloys,  *Platinium 
a  .  1  (>  y  s  .  Tables,  (  r  y  s  t  a  1  1  ,)  t  I  i  c  e  s  ,  X-ray 
diffraction  analysis.  X-ra>  spectroscopy. 

Results  are  shown  for  X-ray  spectrocheraical 
analysis  and  X-ray  diffraction  analysis  of 
alloys  in  the  copper-platinum  alloy  system. 
Lattice  parameters  are  shown  for  disordered 
alloys  from  copper  through  platinum.   Results 
from  X-ray  spectrochemical  analyses  of  the 
alloys  are  shown  and  several  methods  of  analysis 
are  discussed.   The  results  show  that  both  zinc 
and  gold  are  acceptable  internal  standards  for 
the  Cu-Pl  alloys  and  that  a  coherent  scattering 
internal  standard  can  be  used  where  only  a  quick 
approximate  answer  is  required.   ^Author. 
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allovs,  Oxidation,  High  temperature  research, 
Diffusion,  Oxygen,  Antioxidants. 

The  diffusion  rates  of  hafnium  and  of  oxygen  in 
the  alloys  during  the  process  of  internal  oxida- 
tion obey  the  Arrhenius  law,  as  evidenced  by 
straight  line  plots  of  log  D  vs  l/T.   This  is 
substantiated  by  data  at  three  temperatures, 
1  U.  :  ,  ■  ^  C  C  and  1  ,^  3  :  C  .     Author 
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U  n  c  I  a  -s  s  1  f  1  ('  (1  report 


1 1  ASTIA 


;iginal  contains  color  plaits 

uctions  will  be  in  black  and  white 
■,  1  mav  be  seen  in  ASTIA  Hq. 


•fproJ 


jl.i<  lilPTORS:       'Civil    defense    systems, 
•Shelters,    Data,    Analysis,    Mobilization, 
Logistics.     Radiological    dosage.     Costs, 
naming    systems.     Radioactive    fallout. 


,i-.H     '2^  Div.       18 

TISTB/DGH;    OTS    price    $11.00 


nSO  Corp..     Santa    Monira       Calif 
rIOCtEDlNGS    OF     RAND'S     DtMASU     I'RlDiril    A     'ON- 
•  EltNCh    JANUARY    i^-.t  ,      ,       ., 

.J     by    Max    Astrachan    and    Albert     S.     Cahn.       Jan 
■p. incl.     illus.     tables,     refs.        .Memo.     no. 

il--:e-PR, 
Coatract     AK    ^9(638)7-:,     Proj.     RAND 

Unclassifi.-fl     report 

OESCRIPTORb:        •  V  ,i  t  ."  r  i  a  1     ronlrol        •  ^  •  r  d  t  ••  y  i  c 
aaterials,     'Symposia,     Procurement,      !rans- 
portation.    Mobilization,     Mathematical    pre- 
diction.    Linear    programming.     Statistical 
functions.    Distribution,     Logistics.     Vainte- 
■ance ,    Probability. 


19.    NAVIGATION 


iO-:it    --'^  Div.       19.    2,    32 

TISTP/JW      OTS    price    $8.60 


Picific    Missile    Range,    Point    Mugu.    Calif. 
;  STUDY    OF    NONMILITARY    SIIIPPINO    IN    THK    PACIKIC 
XEAN   AREA. 

;t  E.    Neuron    and    L.    A.    Leake.       1'    Mar    t1,    '^Ip. 
ncl'.     illus.     tables,     58    refs.       ^Technical    memo. 
:o     PMR-rM-i  .-1.1) 

Unclassified     report 

DESCRIPTORS:  'Ships  Nonmilitary  .  'Traffic, 
CoBmerce,  Fishes,  Tables.  Navigation,  Oceans, 
Pfns  1 1  y . 

■  •»   geographical     interests    of    the    Pacific    Missile 
'lije   cover    the    entire    Pacific    Ocean    Area    and 
?»rt    of    the    Indian    Ocean    (to    longitude    ^^C    E    . 
iffore    the    interests    of    the    Pacific    Missile 
iiinge    in    the    Indian    Ocean    were    specificallv 
:?fined.     a    study    was     initiated    to    determine    the 
ifnsity    and    characteristics    of    all     nonmilitary 
snipping     in    the    Pacific    Ocean.       This     report 
presents    the     results    of    this    study.       N.-.rnus 
io«rces    of    data    on    Pacific    shipping    « .  r  • 
-toroughly    searched     in    this    study,     including 
jsvernment    publications    from    man>    nations,     hooks 
««d   periodicals,     and     information    prorur.'l    <i  i - 
recti  y    from    shipping    companies.       Ihis    \,jst 
5««ntity    of    available    data    was    sifted    to    obtain 
'ifornation    on    the    location    and    density    of 
'•cific    shipping    and    on    the    size,     speed,     numh.r 
''  people    onboard,     and    nationality    of    the 
•fisels    employed     in    various    areas     for    various 
»«««.       Ihe    nonmilitary    shipping    v*as    divnieil     into 
■kree    categories    of    traffic,     v1       that     nhich 
■ravels    on    sea     lanes    or    trade    routes,        ..       that 
•Kich    operates     in    coastal    or    other    ''local'' 
'ones,    and    [  '•]     that    which    engages     in    pelagic 
'iihing      away    from    coastal    or    local    zones,. 
*iit  ho  r 


20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


All-.    ■'-     "-'  Uiv 

.libTW     Ul)\  UTS     price     .?1.60 

N;ivh1     Kaili  o  1  otj  1  ca  1     Defense     Lab.,     ban     Francisco, 

Calif. 

A     S^STKM     FOH     HAPIU    HANDLING    OF    AN     IHHAUIATLD 

b  0  LI  T  1  U  N  , 

1 1  \     A       h  .     ( >  r  e  e  n  d  a  1  e     and    D  .     L.     Love.        '   ■     Nov    '  .-  , 

•     p        incl.     illus.      .Kept.     no.     NKDL-TK-'      : 

L  r.  c  1  a  s  s  1  f  1  e  d    report 

UFSCHIl'TUKS:  'Kadiochemislry,  Solutions, 
1  ,j  b  o  r  H  t  o  r  y  enuipment.  Separation,  Solvent 
e\:  r.ii't  ion,     Instruirentat  ion. 
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AD- 296    230  Div.       2^',     25 

TISTV     ()DN        (jTS     price     J.«.bQ 

Davi:     bar  no  If     .(esearch    Center,     Princeton,      N.      J. 
blllhK     :iAilUt    MAbS     SP  tC  T  HubKAP  ilK 
I-  1  n  a  .      r  ep  t  .  . 

Is     .!  .     ,i.      woo  Is  ton.         ■■     Dec     - .'  ,     <.  '  p  .      inc..      ilius 
tables,     ■      refs. 
C  or.  t  rac  !     UA      ■■  -      ■  ^- \'M  -  ■     -  ■ 

1    n  C  ,  a  s  s  1  I  1  e  d     r  e  p  (j  r  t 


Utsi   h  IP  lutib: 
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Process  i  n  ij 
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Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


r  :5:p   jw     urs  pnc     ^• .  ■ 

"•ivi!  Civil  Engincpring  Lib.,  Port  Huenemf, 
f 

■>il»il.*TED  COLO  WEATHEK  RADIOLOGir^L  DECONTAMINA- 
TION OF  RECOVERY  E  (Jt  IPHKNT. 
by  Alfred  E.  Hanna.     Jan  ti,  '--p.  incl.  illus. 

Kept.  no.  TN-:.9'' 

Proj.  Y-F011-C5-202)     L>C 1 ais i f i ed  report 

DESCKIPTORS:   'Dec  on t am i n at i on .  •Radioactive 
f-illout,  Pressure,  Simulation,  Radiation 
effects,  Temperature,  Scientific  research. 

r»-$ts  were  conducted  in  Cold  Charab'-r,  in  which 
compressed  air,  steam,  vacuum,  water,  and  anti- 
freeze solution  were  used  to  remove  a  fluores- 
cent fallout  simulant  from  a  large  tractor  at 
temperatures  down  to  minus  13  degrees  F.   It 
■  --ncluded  that  antifreeze  solution  and  water, 
«irmed,  are  the  most  effective  materials; 
1-  '"  I  V  be  acceptably  effective,  and  air  and 
.1  ..-'  n.ive  limited  use.   (Author) 


\..~:r''    z'-^-  Div.  2c ,   j^ 

S'K  (',r<   OTS  price  I'.oO 

Floriili  ,    Gainesville. 

■•'IF    M(ir.  w    PROPERTIES    OF    HHENILM. 

J  u  \  r  ■  ■■  '  •     chnical     progress     rept.     no.     12, 

-'     -^ -.,-■>     U  ■- 

■: ,     ■(       \       Kirm,     r.     f  .     Parkinson    and    others. 

^    J  p       incl.     illus.     t.ible,     9    refs. 

■    ,r,  •  r  ic  !     NOi  ,  s  ,     60-6C21-c't 

Unclassified  report 

■jtS'lMP'i'^S:   •Gold,  'Nuclear  properties, 
•■<i1i)ir'.v  isotopes,  •Radioactive  decay, 
'if  :.{-.     Njclear  reactions.  Nuclear  shell 
.Tiodf.s,  Stui  .'on  cross  sections.  Nuclear  energy 
levels.  Gamma  rays,  Excitation,  Rhenium. 

A        jm^. !-'-!.     ,     "--•        ■'     \j-196    and    Au-1'?6»    is 

prpis^')  Thi^,      ;•■     i.     ^     -■■■n-      ."     based    on    shell 

T  )  '1  -  '.     '-).<'  ^  '.  I  •  i    1 1  ^      1  -  :     ■■  \  .>  ■■  '  I  -  ■■  n  \  a  \    mea  s  u  reme  n  t  s 
)f     'I-     ••Tii"'";     jiT-^i     '1.^     :'r    -     Aj-''       ind 
Aj-     ■••  r>i-    ii:f-.;-       :     <.-  •    "i^     found    to 

h-  .     ri'ijrs  r"i-     iTj  solute     intensity     of    each 

ji-nmt     riv     is-.     ':  f-   •;    "ith    the    decay    of    Au-1^6    and 
A  J  -     •  ■  •    w  <  ^      )  ti  •  1 1  •  •■  "  A  J  t  h  o  r ) 
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ilM     OUS 


D:v  20,     32 

■.    price    $12.50 


.,  1     t  t  '■  -  i     Air'-rift     Corp  *i-.ett».     Ga. 
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^■i  -  OCTOHf  H         ■    •     -  .  K-  ,-  N-  -,  A. 

5t.  iilOS     PAPtKi 

•    i'  ■>         •         p         1  n  r  i  .      Illus         t  d  b  :  -  1         :•■•'!.  v  R  e  p  t  . 

HI        N  K  -     ■         V'i  ;         1  ) 

V  n  -      i  ^  s  .  [   .  -  ',      r-'port 

DtbCKlPTOHs;        •  :>  . -n'j  •  <;  .  i        '-H^lia-i'-"!     effects. 
ri-port?        H  i  'i  I  i  •   :    f     -nj-ii'-ri         ^--s'      "h     illties. 
JiiiTiet»*rs         r^-i'     *';j;p'n**ai         initruinentation, 
'  .■  1  ,  •  1    pn.si     s       •■■1     ■  "     physics     instrumentation. 
'<a1ia'i>n      Jailiij- 
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32 

00 


.,    »i-.-:     A.r     'It    Corp.,     Marietta.     Ga 

r':-<L)    ifXi-AtN    AL    RADIATION    EFFECTS    SYMPOSMM. 

23-3:    OCTOBER.     -^58.       VOLUME    2.       DOSIMETRY    AND 


NUCLEAR    MLA5tRbMENT!>    PAPERb. 

1  '-'P  .     1'  1p.     incl.     illus.     t  all  !•■  r.- 

no       NR-',     vol.     2' 

L'  n  c  1  •  s  s  i  r  I '  ii 


fs 


.Kept . 
report 


DESCRIPTORS:       •Radiation    damage,    •Nuclear 
reactions.    •Symposia,    Nuclear    cross    sections, 
Gamma    rays.     Neutrons,     Shielding,     Raiiatiun 
monitors.     Dosimeters,    Scintillation    counters. 
Nuclear    reactions.     Dielectrics,     Boron    con- 
pounds.    Nitrides,    Ceramic    capacitors. 


AD- 296    308 
>TISTM/EJH 


Div.       2^.     1 .     12 
UTb    price    112.00 


Lockheed    Aircraft    Corp.,     Marietta.     Ga . 

THIRD    StMl-ANNIAL    RADIATION    EFFECTS    SYMPOSllM. 

.:r»-         OCTOBER,     :<?.       VOLl  ME        .       AIRCRAFT 

SYSTEMS    AND    MATERIALS    PAPERS. 

1^58.     Itlp.     incl.     illus.     tables,     refs.  Kept. 

■o.    NR-^1 ,    vol 

Unclassified  report 

DESCRIPTORS:   •Radiation  damage.  •Symposia, 
Materials.  Aircraft,  Electronic  equipment. 
Analog  computers.  Organic  materials.  Tires. 
Flight  control  systems.  Pneumatic  systems, 
Radomes.  Semiconductors.  Nuclear  explosions. 
Electromagnetic  waves.  Propagation.  Explosive 
materials,  Silicon,  Copper,  Single  crystals. 
Magnetic  materials.  Command  and  control 
s  y s  t  ems . 


AD-29t  ^CQ 

,tistm/ejh; 


Div.   20,  8 
OTS  price  $21 .: 


Lockheed  Aircraft  Corp..  Marietta,  Ga. 

THIRD  SEMI-ANNLAL  RADIATION  EFFECTS  SYMPOSllM. 

28-i:  OCTOBER.  1-)-8.   VOLUME  i.   ELECTRONICS  AND 

SEMI-CONDUCTORS  PAPERS. 

19^3.  >51p.  incl.  illus.  tables,  refs.  ^.Repl.  no 

NR-5 1 ,  vol .  4; 

Unclassified  report 

DESCRIPTORS:   'Radiation  damage,  •Symposia. 
Electronic  equipment.  Semiconductors.  Tran- 
sistors. Diodes  ^  Semic  onduc  t  or  s  .  ,  So  dr  r  >' i  1  s  . 
Silicon.  Circuits.  Solar  cells,  Cer-d-i.T 
Cadmium  compounds.  Sulfides,  Cam~j  - -i  ■  s 
Neutrons.  Electron  bombardment. 


Con  t 
The 

t  y 
Rad  1 
A  cr 
Rad  1 

ac 
Comp 

s  1 
Puis 
The 

re 

di 
The 

s  i 
Eval 

in 
Gaam 
The 

t  r 
The 

du 
Effe 

f  I 


ems: 
ef  fee 
pes 
a  I  1  on 
1  t  1  c  a 
a  t  I  on 
t  I  ve 
a  r  1  s  0 
I  1  c  on 
ed  r  a 
ef  fee 
g  1  on 
ode  s 
ef  fee 
1  I  c  on 
uat  I  0 
t  erm 
a  rad 
effec 
an  s  i  s 
pe  r  f  0 
r  i  ng 
c  t  s  o 
de  wh 


ts  of  radiation  on  various  resistor 


effe 
1  s  u  r 

stab 
feedb 
n  of 

t  ran 
d  1  at  I 
t  of 
on  t  h 

t  of 

d  lod 
n  of 
s  of 
1  at  I  0 
t  s  of 
tors 
rmanc 
expos 
f  e  le 
i  s  ke  r 


cts  in  compound  s em  1 c ond uc i or 

vey  of  radiation  damage  to  '  1 

ilization  of  transistor  ciru 

ack 

neutron    damage     in    gemaniuir     ,1 

s  I  s  t  0  r  s 

on    effects     in    semiconductors 

variation    of    the    width    of    'h.- 

e     radiation    tolerance    of    sili 

nuclear     radiation    on    commerri 
es 

silicon    diode    irradiation     rts 
magnetic    amplifier    perform. i': 
n    effects     in    silicon    solar    <  i- 
nuclear    radiation    on    poker 

e    of    some    Zener     reference    >■    •■ 
ure    to    nuclear    radiation 
clron    bombardment    on    cadmium 
s 


r  (■  u  1  t  $ 
Its     t>  > 


n  J 


ha  s  ' 
con 


a  I 

u  1  t  s 


m*'  n  !  s 
su  1- 


62 


TISTM    EJH; 


Div.       <lu,    8 
OTS    price    $17.  n,- 


I 


Ipckh.'ed    Aircraft     Corp.,     Marie  tt.i,    Ga 

:H!rtD    SEMI-ANNUAL    RADIATION    EFFECTS    SYMPOSIUM. 

OCTOBER,     1^53.        VOLUME     5.        LUBRICANTS     AND 
PLASTICS    PAPERS. 

'■i,     2"p.     incl.     illus.     tables,     refs.     ^lept. 
nn.    NR-5  ■  .     vol  .     5" 

Unclassified     report 

DESCRIPTORS:       'Radiation    damage.     •Symposia. 
Nuclear    propulsion.    Lubricants.     Films.     Solids, 
Fuels,     Electronic    equipment,     Electric     insula- 
tion,    Plastics.     Elastomers,     Sealing    compounds, 
Silicone    plastics.     Ionization,    Halocarbon 
plastics.     Polymers.     Aluminum    alloys.    Leather. 
Seaplanes,     Sandwich    pnnels.     Test     methods. 
Se  a  1  s  . 

I 
Contents:       Behavior    of    fuels    and    lubricants    in 
itynamic    test     equipment     operating    in    the    presence 
of   gamma    radiation;    Development     of    nuclear     rTrlii- 
Mon    resistant     solid     film     lubricants:     I  n  t  <■  ;  •■  f- 
ffcts    between     reactor    radiation    am!    MIl-L-     -     '  C 
nrcrafi     turbine    oil;    Development     of    -niiii     r- 
r^sistant     high-temperature     lubrican'-;     il.rtrir.il 
fffects     of    high-intensity    ionizing     ruliitin     nn 
lonmetals;     Study    of    radiation    effect^     on        ;.r- 
•rical     insulation;     Radiation    effects      ,n     f.,,  ;     ,   ,  „  k 
Sfilants    and    bladder    cell    material;     tffri        f 
•ifctron    radiation    on    the    complex    dyndiri.-    -    ,1 1.  :  j  s 
:f  polystyrene    and    high    density    polyeth\l>n.; 
iidiation    resistant     silicones;     Radiation    .-ff-r-s 
o«   oryano-si  I  i  cons  ;    Effects     of    gamma     r.idiation     on 
fluorocarbon    polymers;     Fast     neutron    activation     of 
Sfjplane    material     (This    paper    is    classifi'd    and 
IS    bound    in    Volume    Six;;     t.ffi'-.     ^f    r  u  c '.  e  a  r 
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blatistical  multiple  regression  techniques  have 
leen  applied  to  ttie  problems  of  estimating  the 
lit- position  coordinates  of  fallout  particles  and 
the  radiation  intensity  levels  from  the  fallout. 
A  stochastic  model  of  the  ninds  aloft  is  used  to 
ref.ect  the  effect  of  variability  due  to  the 
passage  of  time.   Kfind  hodograph  information  and 
radiation  measurements  at  ground  level  serve  as 
regression  variables.   The  error  of  estimation 
have  been  compared  with  those  based  on  an  assump- 
tion of  persistent  winds.   The  computational 
proti.ems  of  attempting  to  quantify  the  error  of 
eslir^ating  radiation  levels  are  quite  difficult 
and  ha\e  not  been  adequately  solved.   These 
prol.ers  are  discussed  and  some  qualified  sub- 
jective estimates  are  made  concerning  the  magni- 
tude of  these  errors.    Author, 
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Atomic  spectroscopy.  Integral  transforms, 
Functions,  Molecular  association.  Electron 
density.  Electron  multipliers.  Electron 
transistion.  Theory,  Sc;ittering,  Distribution. 
Resistance  .Electrical !  . 

Some  conceptual  difficulties  in  the  theory  of 
straggling  are  discussed  and  Landau's  ^^iU    result 
is  compared  with  that  obtained  by  the  method  of 
random  energy  walk  over  successive  impacts. 
Landau's  differential  equation  is  rederived  and 
basic  assumptions  stated.   In  the  course  experi- 
mental work  on  the  effect  of  the  passage 
electrons  through  a  foil  on  its  resistivity, 
some  routine  calculations  were  undertaken  of  the 
distribution  of  the  electron  energy  losses 
about  the  mean  at  different  depths  in  the  foil. 
.  Aut  hor / 
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Calculations  for  several  atomic  hyperfine  struc- 
ture spectra  constants  for  various  states  of 
S,  N,  P,  B.  0,  F,  and  N  have  been  completi-d 
The  kind  of  wave  function  which  can  non  In-  i  ;.  . .  i. - 
lated  from  current  '.\  .ivailable  machint-  programs 
ire  adequate  to  y  ■  v  •■  i^alitative  agn-iment  nith 
experiment.   All  known  t-lectronic  excited  s'ates 
of  carbon  monoxidi  hd\' 
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Presented    at     the    International     b>mp'isium    on 
Local    Properties    of    Perfect     Crystals       during 
the    period    July    It-July    2^.     1it2,     held    at     the 
Institut     Battelle,     Ca  rouge 'Gene  va  ,     Sh  i  t  Z'  r  1  a  n.; 

DESCRlPIOKb:       •Particles.     •Numerical     analysis, 
•Excitation,     'Ions,     'Llectrons,     Correlation 
techniques.     Energy,     Atomic    energy     levels, 
Perturbation    theory.     Radioactive    decay. 

Density.     Green's     function       S • a '  i  s '  i  r a  I 
functions.     Probability,     M.t  •  r  .  v     ..::•!:  a. 
Amplitude    modulation.     Coniinuutn    me  .  -i  d  n  i  f  s  , 
Semiconductors,     Atomic     properties.     Atjir. 
orbitals,     Nuclear    particles.     Pn;.'iri7it..;n, 
Atomic    structure. 

The    first     part     of    this    paper    contains    a    qualita- 
tive   discussion    of    the    one-electron    approximation 
*nd    a    rough     review    of    the    Bohm-Pines.     \ an    Hove- 
Hugenholtz    and     Luttinger    work.        Thes.      ACrks     can 
be    considered    as     representative    of    trid;     part     of 
current     many-body     literature    which    aims    directly 
it    the    behavior    of    qu as  i -pa r t  i  c  1  e s     in    normal 
aany-fermion    systems.       The    second    part     tries     to 
elaborate    a    specific    method    to    handle    quasi- 
pirticles.       The    method     is    formally    similar    to    the 
usual    Hartree-Fock    scheme    and     it    was    chosen    out 
of   many    possible    approaches    partly    because    the 
•  uthor    has    been    actively    working    i»  1 1  h     ii     and 
partly    because    it     is    fairly    simp.e    and    still 
Illustrates     the     ideas    and    scope    ol     present     day 
ninv-bodv    theories.       (Author, 
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;  uiTi  1  n.-scen  •      pi,  OS  ph  ors  ,     e  1  .r  i  r  o  1  uir,  i  n  e  s  c  e  n  t  -  p  h  o  t  o- 
rondu''iv     circuitr\     and     dissipativ      fil'^r     nel- 
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The     results     of     a     ihei.reiiial     s'ud\     concerning 
computed    velocity,     ri i s p  1  a c e ne n t  ,     and     ac(el.r- 
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la  i  ■■  d     ob  :  •■  c  '  s  ,      e  r     n  i  s  s  i  1  e  s  ,      are     i  d  e  n  •  i  f  i  ■  ri     in 
this     s!ud\     bv     their     a  c  c  ,•  1  .■  r  ,a  t  1  ':n     c  oe  f  f  i  c  i  ••  n  i  s 
which     rang-     from     'o     ■,         sq     f'      lb.         .Author 
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■J/--.  A-.ch  cannot  be  inspected  or  serviced 


during  storage  or  prior  to  use  must  be  designed 
to  withstand  the  deteriorating  effects  of 
humidity.   Humidity  in  the  atmosphere  is  a  slow 
but  persistent  deteriorating  force  on  corrodable 
■  nd  organic  materials.   Somt-  methods  of  design 
to  avoid  problems  and  several  frequently  used 
tests  for  humidity  effects  are  suggested. 
Author 
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A  means  is  described  for  computing  the  peak 
static  and  peak  dynamic  overpressures  of  the 
shock  wave  generated  by  an  artillery  piece 
muzzle  brake  as  a  function  of  position  wit 
crew  area.   Computed  results  are  compared  ».  i  1 1 
recent  experimental  results  and  indicate  a 
favorable  agreement.   ^Author; 
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DESfRIPTdHS:   'ExplosiveN  initiators.  "Hazards. 
'Semiconductors.  Stability,  Sparks,  Tests, 
Test  methods.  Diaphragms   Mechanics),  l.lec- 
trodes,  Ueslstance  'Electrical),  Thickness, 
Silicon  alloys,  farbid.s.  Molybdenum  compounds. 


66 
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The    prospect    of    ubtaininy    a    material    which    will 
;irait    firing    energies    to    desired    values,     will 
maintain    stability    after    repented    firings,     and 
kill    als"    poNsess    desirable    manufacturing 
characteristics    seems    reasonable.       Spark    testing 
has    ''een    conducted    to    determine    the    correlation 
between    t K.     energy    to    rupture    the    diaphragm    and 
combiiaiions    or     <.'lectrode    to    electrode    resist- 
ance,    diaphragm    thickness,     and    spark    chamber 
volume.       One    hundred    ninety    squibs    were    shipped 
to    P I are-Nor t hern    Division    of    Atlantic    Res -arch 
Corp.     for    1  o  a  <:  i  n  g    m  d    firing    using    various 
ixplosive    nixtuDs.       ijesults    are    reported    h'-re- 
in.       Future    work     is    also    indicated.       'Author^ 
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DESCRIPTORS:   'Thin  filas   Storage  devices  , 
Electrons.  Theory.  Electric  potential,  Triodes, 
Field  eaission.  Semiconductors,  Geraaniua. 
Electric  currents.  Probability.  Aluainum. 
Oxidation,  Oxides.  Metal  filas. 

The  problea  of  collecting  hot  electrons  froa  a 
aetal  by  means  of  a  simple  metal-insulator 
interface  is  discussed.   Bac k sc a t t e r i ng  out. of 
the  insulator  is  shown  to  be  a  serious  problem 
if  high  collection  efficiencies  are  desired. 
Fabrication  of  tunnel  eaitters  for  the  Metal 
Edge  Amplifier   MEA   was  seriously  hindered  by 
shorting  through  the  natural  oxide  of  aluminum. 
A  aore  fundamental  examination  of  the  oxidation 
process  was  begun  and.  in  the  meantime,  attempts 
will  be  aade  to  use  evaporated  insulators  for 
device  fabrication.   ^Author; 
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DESCRIPTORS:   "Gases,  Sulfur  compounds.  Fluo- 
rides. Carbon  coapounds.  Spark  plugs.  Decompo- 
sition, Electric  arcs.  Dielectrics.  Electric 
potential.  Chlorides,  Dielectric  properties. 

Experiments  were  conducted  on  the  break'lmn 
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ANALYSIS    OF    THE    ELECTROSTATIC    FIELD    OF    A 
LIGHTNING    STROKE, 

by   H.    W.    k.Tsemir.       Nov    62,     19p.     incl.     illus. 
table,     6    refs.     (AELHDL    Technical     rept.     no.     Z?'. 

Inclassified    report 


UtSCRIPTOHS:  'Electrostatic  fields, 
•Lightning,  Electric  fields.  Storms, 
An.ilysis,     Frequency. 


During    the    summer    of    1'^61     the    electrostatic    field 
of    lightning    strokes    in    the    frequency    range    from 

to    '"    cps    was     recorded.       Simultaneously,     the 
distance    from    the    lightning    stroke    to    the    record- 
ing   station    was    determined    by    triangulation. 
This,     combined    with    the    electrostatic     theory, 
•llows    a    detailed    analysis    of    the    electric     field 
of    the    lightning    stroke.       The    results    of    this 
'nalysis    are    discussed.        (Author^ 
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charges, 'Nitrogen,  'Chemical  analysis.  Super- 
sonic nozzles,  Gases,  Nitrogen  compounds, 
Oxides,  Hydrogen  compounds.  Ethenes.  Chemical 
reactions.  Atoms.  Molecules.  Supersonic  flow, 
Lvcitation,  Quartz.  Quantitative  analysis, 
Lahordtory  equipment.  Plasma  jets. 
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the  production  of  HCN  from  C." 
lower  bound  respectively  for 
tinn.  The  observed  maximum  a 
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titration  end  point  flow  rale 
IS  far  in  excess  of  that  obse 
discharge  flow  sv stems  and  is 
being  due  to  excited  N^  molec 
NO  in  a  reaction  slow  compare 
S-atoms  and  NO.  The  contribu 
rules  to  the  energy  content  o 
to  be  at  least  comparable  to 
A  new  analytical  technique  fo 
analysis  of  the  undecomposed 
Derom position  of  NH  also  sho 
excited  molecules.  The  NO  1 i 
ni'^ue  ran  also  he  used  for  co 
ments  of  the  total  supersonic 
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DESCRIPTORS:   •Dynamics.  •Reaction  kint-tics. 
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'cheaical',  shock  tube  experiaents. 
rforned  ^1,2,  yield  inforaation  on 
hock  velocity,  the  pre s su re- t i me 

-jas  near  the  end  of  the  tube,  and 
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s!  reliable  »hen  the  attenuation  of 
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!    ^'  irting  with  this  size  factor  the 
''•j^iic  strain  is  computed.   Then  by 
11.1  amir  theory  for  relaxation  proc- 
**  ■  >  1  •  -  ind  others,  the  relaxation 

i   jated  as  a  function  of  orienta- 
(■■  r- suits  of  the  calculation  suggest 
^  i  ••  factor  IS  not  necessarily  the  most 
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Unclassified  report 

jr.S  •:;:■:  <S:    '  <<  i  i  ne  t  nh  y  d  r  od  y  n  am  I  c  s  ,  Electric 
power  production.  Gas  ionization.  Electrical 
"^  onduc  t  an  ce  ,  Vortex  generators.  Electrodes, 
Xtgneiic  fields,  Compressible  flow,  Majneto- 

.itic  effect.  Electric  currents.  Atoms, 
*     :-cule5.  Elasticity,  Electrons,  Alternating 
-jrrent.  Theory.  Molecular  weight.  Ionization 
potentials.  Generators. 

The  theory  of  magne t ohydrodyn am i r  power  genera- 
tors is  presented.   The  topics  covered  are; 
electrical  condurtivtiy  in  M>ID  generators, 
optimum  ''seed*'  ratio,  local  analyses  of  the 
continuous  and  segmented  electrode  geometries; 


Hall  gi'ometrv,  helical  flow  geometry;  magnetical- 
ly induced  ionization;  polytropic  efficiencies; 
compressible  analyses  of  the  constant  velocity, 
temperature,  Mach  number,  pressure  and  cross- 
sectional  area  floMS;  end  losses;  AC  generation; 
cycle  efficiencies;  and  a  summary  of  experi- 
ments   Geometries  other  than  linear  are  not 
considered  herein;  the  most  important  of  those 
omitted  is  I h"  vortex  generator.    Author 


AD-2^t  C- 
.TISTP/TL 


OTS 


Oi  V 
pric 


25 
$2 


60 


Mass. 

THLRMAL 
LNIT  KOR 


21 p .  incl 


Lexington  Labs..  Inc..  Cambridge. 

INVESTIGATION  OK  HIGH  TtMPERATlRE 

E.XPANSION  DEVICES  AND  DESIGN  OF  A 

LSE  WITH  THERMAL  IMAGE  HEATING. 

Final  rept . . 

by  Robert  C.  Folweiler.  1-  Dec  r2 

illus.    ref * . 
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DESCRIPTORS:   "High  temperature  research. 
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ment. Thermal  radiation.  Design. 
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Interference  microscopy  has  pr 
valuable  technique  for  the  obs 
tion  habits  and  branching  phen 
whiskers.  A  Zeiss  interferenc 
employed  in  an  investigation  h 
fold  objective:  (1)  the  study 
preceding  nucleatinn  sites  on 
(2)  determine  whether  branchin 
as  new  growth  directions  maint 
tallographic  continuity;  and, 
ual  technique  of  ascertaining 
fection  of  the  crystal  faces, 
i ed  ranged  in  length  from  a  fe 
is  possible  to  determine  varia 
topography  from  ?.::3  to  2  micr 
illumination  provided  by  the  i 
in  the  study  of  metallic  whisk 
sible  to  achieve  the  threefold 
micrographs  presented  demonstr 
of  the  interference  microscope 
nique  in  determining  crystal  p 
ual  met  hod  .   (  Aut  hor  .1 
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Hf    generation,     propagation    and     interact  iJr.       ' 
pbonuns    .are    studied    with    emphasis    on    tli-     iji  •■ 

iiteractions     m    crystals.     Theoretical    cuir 
bssed    on    the    selection     rules    have    been    driwii 
for    the    various    modes    of    operation    for    ph^iiun- 
slionon     interaction     in    solids.       They    are    aialyz^ 
tith    regard    to    the    various    types    of    parametric 
interactions    that     are    possible.       Experime«tal 
rfsults    and    observations    are    discusstjd    pertain- 
ing   to    phonon    generation    and    attenuation     in 
urH'US    types    of    single    crystals.       E  \pe  r  i  iren  t  a  I 
ilMilies     involving    the    search     for    phonon     itler- 
ictions    are    reported.        .Author 
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iJLi(  '•' J  I' ;  OHS:        "Structural     shells.     Vector 
.inaissis.     ihear    -tr'sses,     Loading       Mechanics;. 
De  fo  rma  t  i  Of.  .     Gravity.     Differential     equations. 
E  I  a  >  t  I  c  1 1  y  .    ■'  a  L  I  e  s  .     Stresses. 

The    pa  r  alio  1  I.  1  li  n  1     shell    ki!1,     under    the    proper 
circumstances.     P'efer    tD    carry    the    applied     I'lads 
\i  \     rile    de  ve  1  opt!;e  n  t     of    the     lor    e     .esullants 

■  c.  fl      ilher    than    by    the    lii-ve  1  opraen  l     of    the 
transverse    shear    rcsultanl.^    (,)(y  and     ine    ttend 
moment      resultants,     Moj^-        Such    behavior     is 
commonly     called    membrane    bi-havior    althou.qii    ' 
term     ''Momenlless''     behavior     is     tne    more    ci 
t  1  ve  .       The    memttrane    or    moment  less     behavior 
lie    the    dominant     mode    uf    behavior    when    eith. 
bend  in  (J    moments     induced    by     the     loads     are 
negligibly     small     or    whenever     the     f  I  e  \  u  r  a  1      > Ih  ■  n  d  - 
iny       rigidity    o  l"    the    shell     is    sufficiently    small 
so     that     the     shell     will     deform    without     inducing 
appreciable    bending    moments.        In     this    chapter, 
various    solutions    of    the    membrane    equations    as 
written     in    terms    of    the    polar    parameters    will     be 
presented.        The     so-called     membrane    i' quit  ions     are 
easily     obtained     by    omitting     the    '>'c»j5       '.'o<;.     and 
kot>^terms     from    the    equations    which     have     Im-.ii 
derived     in     the    previous    sections.        \Author 
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\  r.  optical  technique  for  detecting  an  a 
signal  in  a  glass  ultrasonic  ri  e  1  a  >  i  i  n  e 
described.  A  useful  mode!  with  a  s  >  s  t  e 
width  of  ■  mc  centered  at  ""  mc,  a  sig 
noise  ratio  exceeding  ,-   db  and  five  in 
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Equations,  la t hena t i r s .  Ions. 

Iseful  f  oriiu  1  a  t  I  on  s  of  the  macroscopic  conserva- 
tion rplations  for  a  three-component  mixture 
composed  of  ions,  electrons,  and  neutral  parti- 
cle's are  developed  from  the  basic  forms  of  the 
equations  for  the  individual  species.   The 
d«v-Ic:i.i   '■■:—-  -nts  primarily  an  orderly 
rompi.i'.'^     •»-  «.iri(  of  previous  investiga- 

'"■'•  ^  -I  I..;"  i^tions  developed  are  soae- 

..■  It     au.'f  ;■■  -}  -  '  4  .     !,Tdn  those  previously  derived. 
all  inertial  and  viscous  terms  are 
-»  '••■n;-ratures  of  the  individual 
'-:^  -'-d  to  be  equal.    In  addi- 
•■'•■  -n.-rgv  equations  is 
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•ji-ions  of  <(HD  turbulence  are 

ind  a  short  description  of  the 
•^blllzef1  linear  pinch  device,  is 
.rovements  in  the  frequency  re- 
-idjnetic  probes  and  Rf  integrators 
^m     to  the  design  of  the  high-pass 
scussed.   The  following  experi- 

obtained  during  the  recent  six- 
re  presented:       autocorrelation 
<ive  been  performed  on  a  set  of 
0 graphs  of  the  pinrh  to  determine 
if  the  instabilities,  '^]     pronis- 
obtained  using  an  x-y 
"      •-•  degree  of  correla- 
:r^  mijnetic  probes  sep- 
■.ncps,  i  i)     Alfven  wave 
jiefic  field  fluctuations 
"I  •   shift  between  two 
.Tif  analyses  have  been  made 
.  B  and  its  first  and  ^nd 
^nd  the  Maximum  frequency  of 

heen  determined,  and  ''' 
cell  photographs  of  the  pinch 
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■  '  ■"    The  need  for  automatic  data 
iiiques  and  for  digital  computer 
irita  is  aitu  discussed.   (Author, 
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properties.  Theory.  Geometry.  Differential 
equations.  Integral  equations.  Deflection, 
Oe  f 0  rma  t  i  on . 

This  report  is  concerned  with  the  theoretical 
evaluation  of  the  buckling  strength  of  a  trun- 
cated hemisphere  under  axial  tensile  load.   The 
edges  of  the  shell  are  assumed  to  be  restrained 
from  moving  radially  or  from  rotating.   Theoreti- 
cal results  were  obtained  by  Vlasov's  small  de- 
flection theory  and  Galerkin's  method.   The 
quick  convergence  of  the  series  solution  is 
demonstrated.   Comparison  of  theoretical  values 
with  a  few  available  experimental  results  is 
given .   (Author) 
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TN-4, 

.Contract  AF  0^(695)6?) 

vSSD  TOR  t^-^9J,]  Unclassified  report 

DESCRIPTORS:   •Blunt  bodies.  "Heat  transfer. 
•Boundary  layer.  •Gas  flow.  'Atoms.  'Surfaces. 
Reentry  vehicles.  Chemical  reactions. 
Recombination  reactions.  Solids. 

The  concept  of  equivalent  surface  reaction  is 
developed  for  gas-phase  recombination  at  the 
stagnation  region  of  blunt  bodies.   This 
concept  is  based  on  the  fact  that  the  chemical 
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state    of    a    nont-M^JilibriuR    tiighly    cooled 
boundary     layer     largely    d  .■ ;  •  tt,  1  n  c;    •,     the 
recombination     tha?     occurs     ntar     thi-     wa.  .  An 

equation    based    or    this    concept     is     ^fiohn    i  c 
predict     the    heal     transfer    to    a    ni.nia;  d.>!ic 
surface    to    wild  in    a    fe»    perreni     c:     iht-    no  r.- 
accurate    existing    result*.       Ihi     .(juaii.n     is 
generalized    to    apply    to    the    case     ;n    which 
surface    catalytic     retombination    uciurs     simul- 
taneouslv    with    gas-phase     reaction  Author 
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(Contract  NOw6l-C656-c ) 

Unclassified  report 

DFSCRIPTOKS:   "Steel.  Stresses.  Muids.  D  - 
sign,  Preparation,  Deformation,  I-sT  .,;iiprrt 
Antifriction  bearings.  Theory,  l-.itiiiiie 
.Mechanics; . 

Design  data  and  experimental  re.sul'.  .s  have 
evolved  an  experimental  approach  f.r  the 
investigation  of  torsional  fatigue  in  11  Md 
environments.   Preliminary  re  si.  Its  ^i  i' ,,  t  1  j  le 
life  of  AISl  E5210r<  steel  in  ri  1  I  f  e  r  •  n  t  fluid 
environments  are  presented.    Author; 


AD-296  763      Div.   25.  20 
(TISTP/TL)  OTS  price  J5.60 


I'ppsal  a    U.     (Sweden)  . 

APPLICATIONS    OK    LOCALIZED    PERTURB  AT  I . A 

by    M       Asgar    Ali    and    Kichnrd    F.    Wo 

56p.     incI.     illus       talles.     --.rs 

no.    TN    -^5) 

(Contract    AF    61(052)351) 

(ARL    b3-27) 


T 1  r  H  M  n  I  •  t , 


,1        ■    -.pi 

T  e  r  h  n  1  c  .(  ', 


r  n  C   1  -i  ; 


1    f    led 


port 


DE.SCRIPTOHS.         'f-r\ 
mechanics,       Vit-ix 
•Chemical     tionn  s  .     N . 
spins.    Stabilitv,     t 
Nuclear    energy 


-1.  .1  t  1 1 
1  ^ylr: 


t 


.•  ii  r  V 

t  : .  c  t 

'  ,  .)  r      r  e  s  I.  n  .1  n  c  ' 

1  s  n  nn  1  .1  1  s  ,      li  e  ■' 

levels,     I-  u  n  c  t  1  ' '  n  s  , 


Su 
1  t  \ 


1  e. 


S 


physics.     N-body    problems, 
orb  i tal s ,     m     :■      .  ! es. 


1  n  t  e  .)  r  a  :  s 


AD-2Q6    76a  Uiv.       25 

(TISTP/TL)    OTS    price    $1 , 


10 


Athens    U.     (Greece). 

MOMENTUM    OF    ELECTRONS    IN    SOLIDS. 

Annual     technical     rept..     1     Sep    o1-.n     Aug 

by    K.     Alexopoulos.       31     Aug    b2 .     fp        incl 

(Contract    DA    91-591    EUC-1«''^) 

I'nc  1  a  s  s  1  I'  1  ei;  r  -  p  ■ 


62, 

illus. 

'  r  t 


DESCRIPTOKSt   •!  !  .  .  t  •  r-  s   «s  .  1  1. 
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tnergy,  Distribution,  Light  transmission, 
Eleclruns.  (jas  discharges,  Emissivity. 

The  influence  of  a  magnetic  field  upon  a  yas 
(!  is  charge  laser  has  been  investigated.   The 
magnetic  lield  changes  Ihe  spatial  and  energy 
distribution  of  the  electrons  and  therefore 
influences  the  light  output  of  the  laser. 
1.  yperiments  show  that  this  effect  raa>  be  useful 
for  adjustment  and  modulation  of  the  laser 
emission     Author 
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DKS(^H  IF'T'iKS:        •Solid     state    physics,     •Optics. 
•  I,,  nerd  t  ors  .     Lasers,     liuby,     Kes'inators,     Ex- 
citation.    Instrumentation,     li  a  d  i  a  t  i  o  n     measure- 
ment    s \  s  I  e  m  s  ,      Power     supplies. 


AD-2^t    "Pfc  Div . 

1 ISTM, L JH        oTS     price     «1 


10 


early  le  Barton  Lab.,  ,!  u  li  n  s  Hopkins  I'., 
Baltimore.  Md . 

PAKAMAlALl  ir  HtlA.XlTIoN  IS  UILlTt  POTASSIUM 
KERR  ICY  AS  IDL, 

bv  Andreas  Rannestad.   Uec  'Z.     '..^p.   incl. 
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UKSCHIPTOHS:    -Paramagnetic  resonance,  "Para- 
magnetic materials,  "Iron  compounds,  'Iron, 
(Omplex  compounds.  Crystals,  Ions.  Cyanides, 
(obalt  compounds,  Potassium  compounds,  Relax- 
ation time.  Atomic  energy  levels.  Nuclear 
Crystal  lattices,  Solutions.  Micro- 
band.  X  band.  Theory. 


spins 

wave  spectroscopy 


Paramagnetic  relaxation  times  for  the  ground 
stale  Kramers  doublet  of  iron  present  as  a 
Cilute  substitutional  Impurity  in  potassium 
(  obal  t  icvan  ide  was  measured  for  iron  concen- 
tration s  '  f  rom  ..:..s;  to  .•.'*,  over  the  tempera 
ture  range  1.2'  to  .,  .  '  K.   Measurements  were 
n,.r  formed  at  1  .  '^  and  «  .  '  C>c/  s 
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A  review  of 
relevant  crvstal  field  theory  is  given  and  in- 
cludes calculation  of  energy  levels  for  .•  lowest 
Kramers  doublets.   Spin-lattice  relaxation  theory 
viewed  and  coiipared  w  i  t  I,  exp  e  r  i  me  n  t  a  1  f  i  nd- 
At  low  iron  c  on  c  en  t  r  ;)  t  i  o  n  spin  lattice 
reasured  at  : . -  GC/S  are  found  to  display 
,,   th-power  temperature  variat.ion  over  '•    decades 
of  time,   in  agreement  with  the  theory  of  the 
ifaman  process.   No  change  in  the  Ha  man  rate  is 
observed  between  ^.°     and  "  .  '  C,c/ s  .   At 
-.■   Cc's  the  linear  temperature  dependence  for 
the  direct  relaxation  process  is  also  verified. 
At  higher  concentrations,  added  relaxation  mech- 
anisms appear.   At  highest  c  on  c  e  n  t  r  a  t  i  o  n  ,<  a 
competing  fast  process  is  also  observed,  but  is 
not  fullv  understood.     Author 
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UESCRIPIORS:   'Plasma  physics.  •Scattering, 
"Radio  waves.  Ionosphere.  RadiofreQ'M'ncy, 
Reflection. 


The  incoherent  srattHring  of  radio  wa^fs  from 
hot  plasma  is  computed  using  the  diagrammatic 
techniques  of  quantum  electrodynamics  This. 
method  simplifies  previously  obtained  results 
and  permits  extensions  to  include  the  effects 
close  collisions.    Author 
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specially  constructed  plasaa  arc  erosion  appara- 
tus.  The  second  area  deals  with  the  effects  of 
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The     vi  h  a ;      and     the    n  h ;.     of     p  i  « s  •      ■     ami     future    Air 
Force    S>stems    Command     requirei'nts     for    natural 
aerospare    environmental    data    and     information    are 
described.        Ihe    e n v 1 ronment a i     parameters     about 
Khich     information     is    desired    ar.-    .-numerated    and 
the    purposes    for    which    the     infor nation     is     or    will 
be    used    are    discussed.        Included    are    substanti- 
ated,    qualitative    statements     of    netd     for    data 
or    support,     without     regard     to    whether    t  h  •■     support 
requires     H    D    act  ion    or    ran    tie    met     through    .-x- 
isling     ■•  t  a  I  e-p  f- t  )ie-a  rt     I  hc  h  n  0  1  og  i  c  a  1     capatili- 
tits.       Development     of    equipments    and    tech- 
niqu»-s     will     certain!  V     he     r.guireri     to     fill     the 
gaps     in    our    knowledge    and    1  ..  pa  b  1  1  1  t  1  e  s  ,     but 
these     requirements     are    not     discussed.        Back- 
ground    11.  I'ormation     for    thov.-    nho    plan     and 
•  -stimate     resources     lor     future    natural     environ- 
mental    support     to    'f.'    ISAK     is     provided.       Author] 
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A   bibliography    has    been    prepared    from    recent 

'■*t-     to    date,     literature    on    computer    threshold 
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ANALYSIS  OF  THE  RESPONSE  OF  MOORED  SCRFACE  AND 

SUBSL'KFACE  VESSELS  TO  OCEAN  WAVES. 
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DESCRIHTORS:   'Ships.  'Ocean  waves,  -Mooring. 
Lnderwatrr,  Mooring  buoys.  Errors.  Malht-matital 
analysis.  Fluid  dynamic  properties.  Simulation. 
Motion,  Pitch  .Motion}.  Yaw,  Nonlinear 
systeas.   Effectiveness,  Submarines. 

This  study  analyzes  the  response  of  a  moored 
ship  or  submersible  craft,  in  uniform  or 
irregular  waves,  and  also  the  forces  in  the 
mooring  lines  induced  by  ship  responses.   The 
response  in  heave,  surge,  and  pitch  of  a  moored 
ship  or  submersible  craft  with  known  hydro- 
dynamic  characteristics  to  waves  approaching 
head-on  can  be  calculated  by  use  of  the  method 
outlined  in  this  Memorandum.   Computed  values  of 
the  response  of  a  moored  flP^-ton  vessel  , simu- 
lated by  a  rectangular  block  of  equivalent 
displacement,,  moored  in  uniform  waves,  are 
found  to  compare  favorably  with  results  of 
model  tests.   vAuthor) 
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Statistical     calculations     based     on     t n e m .        The 
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DESCRUMUKSt        '*     ■'        .     "Ship    hulU,     Fluid     flow. 
Density,     Damping,     Integral    equations.    Oscilla- 
tion,   Des  i  gn 

Considering    a    three-dimensional     disk    with     a 
circular    or    elliptic    waterplane    as    a    ship    of 
shallow    draft,     the    interaction    between    the    disk 
oscillating    with    six    degrees    of    fre^-dom    and    the 
induced    motion    of    the    surrounding     fluid    is     in- 
vestigated.      The    potential    problem    is    formulated 
by    the    use    of    the    concept     of    surface    distributed 
sources    so    that     an     integral     .quation     for    the 
source    density    is    obtained.       The    numerical    solu- 
tion   of    the    integral    equati^^n    is     found    and    the 
dependence    of    added    mass,     • dded    moment     of     in- 
ertia,    and    damping    factors     •:>    various    freqj.  -c- 
les    is    determined.        (.Au^h'  ■ 
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Based    on    the    experimental     data     included     in    this 
report    of    selenium    contamination    of    the    atmos- 
phere   produced    by    electrical     loading    of    selenium 
rectifiers    on    surface    vessels    and    nuclear    sub- 
marines,    and    by    loading,     overloading    and    sub- 
sequent    burnout     of    selenium    rectifies     under    both 
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T '•■  ")  1  .  •  ^        lite  on  Inductive  Methods  in  Semantic 

A  n  1  ,  .  ■.  .  ^ 

bv    Pi.  .dr.i       '       Jan    63,     22p.     incl.     tables. 

[--cnniidi     note    no.     t; 

Cont  ract    AF    49(638)1128) 

Unclassified    report 

Presented    at     '"th    Annual    Meeting    Linguistic 
■>orietv    of    America,     23-;.     Oecenber    1-'t2,     New 
t      '.        N        V. 


DESCRIPrORS:       •Language,     Data    processing    sys- 
tems.    Vocabulary,     Classification,     Analysis 


I  tif    ie.^an'.  ic     clasiiliLation     revealed    by    predica- 
tion-! y  ping    does    not    coincide    with    the    formal 
graaaatical    division     into    word    classes.       K unc- 
tion   words--such    as    conjunctions    and    preposi- 
tions--when    viewed     in    the     light     of    predicaiion- 
typing    turn    out     to    have    significant    elements    of 
meaning     in    coamon    with    content     words--such 
as    certain    verbs    an*    nouns.       An    example    of    this 
is    the    semantic    spectra    of    'he    function    word 
from    and    the    content    word    result    shown    on    the 
handout.        ; Au t  ho  r 

AO-i-"    481  0»v.       j2.    28 

vTlSTB/MS      OTS    price    $4.fcC 

Michi'^an    State    I.    Coll.     of    Communication    Arts, 
East    Lansing. 

THt    PI ULIC  S    OPINIONS    ON    tXlSTlNG    OR    POTENTIAL 
KEDtHAL    KALLOIT    SHELTER    PROGRAMS, 
by    David    K.     Berlo      Sep    r2.    4p       incl.     tables. 
Com  fact    OCD-OS-    ^-T  ■ 

Lnclassified     report 

DESCRIPTORS:  'Public  opinion.  Operations  re- 
search. Probability,  Attitudes,  tnited  States 
Government,     Radioactive    fallout.    Shelters. 

Bata    obtained     from    a    national    probability    sample 
of    2,  adult    Americans    are    analyzed.       The    study 

obtained     indices    of    public    attitudes    toward    the 
probability    of    nuclear    wj r .     the    utility    of     fall- 
out    shelters,     and    the    desirability    of    various 
civil    defense    programs    of    the    Office    of    Civil 
Defense.        Response    differences     that     were     related 
to    various    demographic    variables    were    analvz'd, 
and    three    groups    which    are    maximally    different 
in    their    receptivity    to    shelter    pro(;ri7;       .ere 
c  ompa  red .       ^Author! 


AD-2Q6    776  Div.       32 

(TISTB/DGH)    OTS    price    |1 . 6C 

California    I.'..     Los    Angeles. 
JOBSHdP-LIKE    OlEltlNG    SYSTEMS, 
by    James    R.     Jackson.       Jan    6.".     Iflp.     refs. 
(Working    paper    no.     27;     Research     repl.     no. 
(Contracts    Nonr-23373    and    Nonr-233'^i) 

Unclassified    report 


«1) 


DESCRIPTORS:   •Oueueing  theory,  •Management 
engineering,  •Operations  research,  Distrihu- 
tion,  Industrial  research.  Probability, 
Industries. 
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Div .        32 
OTS    price    t-: 


.60, 


Lockheed  Aircraft  Corp..  Sunnyvale,  Calif. 
ALGORITHMIC  STUDIES  OF  ENGLISH  MONOSYLLAB I CS  FOR 
PREDICTION  OK  PARTS  OK  SPEECHj   AN  ANNOTATED 
BIBLIOGRAPHY, 

comp.  by  E.  E.  Graxiano.  Oct  62.  42p.  (Special 
bibliography  no.  SB-t2-2?;  Rept .  no.  t-5'-t2- 

Unc  lass  i  f  led  report 

DESCRIPTORS:   'Speech,  'Language,  'Bibliog- 
raphies, Vocabulary. 


■56) 
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This    bibliography    consists    uf    2C7    select  eri 
references    of     interest     to    lesearchert    engaged     in 
algorithmic    studies    of    English    monosyllables    so 
as    to    be    able    to    predict     the    pa rt s-o f- s peer h    of 
any    English    word    witnou'     regard    to    semantics. 
The    most     significant     result     of    the     literature 
search    was    to    confirrr    heyond    a     reasoaable    doubt 
that     the    specific    mode    of    applicatioa    of    t he 
1  og ica 1 -emp I r i c a  1    method    to    the    English     language 
b\    lockheed    researchers,     and    results    obtained, 
are    new    and    unique.        I  he    >earch    covered    the 
pe  r  <  od     from     '  '  A  .     D  .     to    June     "i  't.  2  .        Author, 


AD-.,  -t     "1  •  Oi  V.        -2, 

JISTU'DGH       OTS    price    i 


Institute    of    (iroup    Relations.    V.     of    Oklahoma, 

No  rman 

THEORETICAL  AND  RtStARCH  KKPORIS:  CA fEGUH I ZATI ON 

IN  SOCIAL  JUDGMENT, 

by  Carolyn  W.  Sherif.   Nov  62,  2p.  incl.  illus. 

tables  . 

lnclassified     report 

StRlPTORS:       'Decision    making.     •Sociology, 
..p    dynamics.     Verbal     behavior,     Sociometrics 
i.  .^-sification,     Culture.     Acceptability. 


AD-: 
,TISTB.  L' 


Div  . 
OTS    price 


•  2.60 


Princeton  I  ,  N.  J 
LIMITS  TO  nil-  I  b!  ^  11   V 
by  Oskar  Morgens;e.'ii. 
(Research  memo.  no.  49) 
(Contract  Nonr- 1 05P 1 6; 


l•^  via: 


.  I '  N  u  y  I '  .-i . 
r  e  1'  b  . 


I  n  c  1  a  s  b  1  :  1  e  . 


DESCRIPTORS: 

sciences,     M  .  1 
^  Si  mu 1  a  t     r  s 


•tco:!umics, 

hematical     an:i 

Game    t  heor \ 


¥  1 1  ^  e  T.  .1  t  1  r  s  ,     ^)  0  c  i  a  1 
ibis        Mo  .!  e  .  s 


TRANSPORTATION-  Division  33 
33     TRANSPORTATION 


AU-.  T6    ^i."'  b    V.        '3 

:i  IbTV     0U\  OTh     (,r  1  r.-     S',  .60    ' 

Army    Lncjini'r     .i  ;i  i  •   r  u  .i  y  s    L.xperiment     station, 

\  1  c  k  s  li  u  r  ij  ,     N.  ]  -  -  . 

TOTAL    Tii;  (•|,M--^s     ;Mi    ruvi  ACTKIN    HEgriREMLNT.i    fOK 

FLLXIIiLh    tWlVXWb     iu    i,L    biajtCTtl)    TO    r>|AN\El.- 

iZEU    ii:An  ;(;, 

by    C  .     U  .     li  .1  r  n  ^  .        N  - 1  v    f, .- ,     1  v  .      i  n  r  1  .      illus.      tables. 
vTeclinical     rept.     nn.     3-61 0) 

Unc  1  a  s  s  1  f  1  f- (J    report 

DEbCKIPTOHs:  P;i  v-- ;".- n1  -  .     Traffic,     Mat.rials, 

D  t-  f  0  r  ri  ,1 ',  1  1 1  n  ,  D  >  :'  1 1  ■  t  .  n  r:  ,  Thickness,  Density, 
C  o  n  ■  t  r  li '  I  1  o  n  ,  d  r  .i  v  e  i  .  Clay,  S  ^i  n^i  ,  Limestone, 
K  jii  ,>  ,i  \      ,      Ti   - 1  - 
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NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


•Descriptors    iiiaik>.J  with  an  asterik 
are  included   in  the  subject   index. 


AGRICULTURE 

Tin- 17307    OI  s    Si.  Ill 

Max    I'i  uKk    In-'irj'   I:ir  /ijch;  ung'-tor-vchiink:,  f^iloenc 

(Wt-'  (a  !  nia:u). 
DEVFloPMtN!    Ol-    slIJ(-!l()\   MI-  niODS   I'OR 
[NDl'Cl  '.)   ^\1-\1  I     MriAriONS   IN   HK^mR    PI, ANTS 

(wini  ^('iriAi    Kic:\i<n  ro  MriAnoNs  oi- 

VIELHlNt,   (•  \('\CII\).     PiMC!..  --  I'Lpt.    lf>(XnM- 
]\  Aug  1^2,   on  Con:i\ic:  AI(i()   1)2M^.     .S  Nov  hj,   ^p. 
4  refs. 


ASTRONOMY 


^^^\  \^^-l  i  s,-(6     ( crs    5. 


Lca;-  Research  Center,   Natumal  .Aeronautics  and 

\\Kc  A Jmini.st ration,   Cleveland,   Ohio. 
THE  .\-BC)DY  CODB  -  A   GENERAL  FORTRAN  CODE 
Fi)R  SOLITION  OF    PROBLEMS   L\  SPACE   ME- 
CF'AMC.S   BY    Nl'MERICAL   METHOre,    bv 
'All  ham  C.   St  rack,   Wilbur  F.   r>;^bson,  and 
Vear!  N.   IKiff.    [an  63,   ^3p.    11  refs.  Technical  note 
D-1455. 


Astrophysics 


NAiA    NO .^-  1JSW4       Ol  S  Si).  Sd 


Goddard  Inst,   i^-:    .Sfxi^  <.•  s;  ..j:l  s,    National 
AercHiautics  ar..:  span.-  .-XjimiiusI  i  atioii,    New  ^'ork. 
THE  (Ol.i  APSF   PMASF;   OV    I■,ARL^•    SOLAR  EVOLC 
TION',    b\   A.    >.,.    A.    ^.anici  o-:.    jdn  t\->,    Up.    2iefs. 
Techn;^.:.  ,,,<c  1)    lt),^2. 


NASA  N63- 12595 


IMS   S(  i.  ^1  I 


Goddard  l^.^^.    i,.:    Spa^  ^    S(  .k:.c^,    Na:ional 
Aeronautics  and  Sf^a^  c  A  j::i  .;..--;;  a;  :o;.,    Ne\>.  \oi  k. 
MF  (^I^ICIN   OF    AiMOSPllF;RlC   .\F;N0.N,    b\ 
■■■>'■    ■'•  •    (.  a:\(.-;  o,:.     i  i.b  (^  i..    'p.    ~leI^.    r>-vhnical 
'-^-  D-  10h5. 


IIM7U74    CIS    Si.  00 


'-•iboratory  for   N'acl'  a:   S^i.  nc'  ,   Ma-^.   In--.   ofTLcI-, 

•irnbridpi  . 
^'TERPLANl    I   \..:\     p|    \sM  \,    in   Ht  uno  Kos<i.      R^pf. 
"Contrac-    \1(mi    iiJiw^.     2^(V0J,    Tp.     Jl    i..!-. 


BEHAVIORAL  SCIENCES 


AI>2M    044       OFS  S2.  6U 

IXike  U.   [Durham,   N.   C.  ] 
CAN   SL'BJECTS  BE  HUMAN  AND  HUMANS  BE  SUB- 
JECTS,  by  Kurt  W.   Back.   Technical  rept.   no.   3  on 
Contract  Nonr-1181(ll).   [1961]  26p.    18  refs. 

DESCRIPTORS:  *lnforination  theory,    *Reasoning, 
.Mathematical  analysis.   Bionics,    *Social  communica- 
tuin,   Communication  theory,    ♦Language,   Perception, 
Reaction  (Psychology),   Behavior,    ♦Psychometrics. 

The  social  psychologist  is  a  human  being  vk'ho  can  rea- 
son or  speculate,   like  or  dislike,   construct  theories  or 
conduct  experiments,   jump  to  conclusions  or  make 
commitments.  The  subject  with  whom  he  deals  often 
seems  to  be  a  sort  of  mechanism  which  is  designed  to 
fit  a  certain  theory  and  who  is  supposed  to  ignore  every- 
thing else.   This  paper  states  some  problems  faced  by 
ihe  social  psychologist  who  tries  to  modify  this  ap- 
proach in  a  way  such  that  he  is  not  the  only  man  on 
canh,   and  considers  the  way  in  wtiich  this  approach  to 
si)cial  psychology  can  be  reconciled  with  formal  math- 
ematical reasoning. 

AD-2S1   042      OTS  $1.60 

Duke  U. ,    Durham,   N.   C. 
THE   EFFECT  OF  GROUP  INTERACTION   UPON  CEN- 
TRAL NERVOUS  SYSTEM  AROUSAL  IN  MAN,   by 
Morton  D.   Bogdonoff,   Kurt  W.   Back  and  others.   Tech- 
nical rept.   no.    1  on  Contract  [Nonr]- 1 181(11).   [1962] 
19p.    II  refs. 

DFISCRIPTORS:  *Group  d>Tiamics,    ♦Nervous  system, 
Snmulation,   .Man,   Brain,    ♦Behavior,   Attitudes,  ♦Lipids, 
Mobilization,    ♦Decision  making,   .^theroscleroslS, 
S^vial  communication.   Adaptation  (Physiology). 

Nine  groups  of  four  subjects  each  were  studied  during 
the  task  of  making  an  individual  judgmental  decision  in 
tt-.c  presence  of  the  gioup.   The  characteristics  of  group 
etches iveness  and  individual  ability  were  created  by  the 
experimenters.   Central  nervous  system  arousal  was 
measured  by  changes  in  plasma  FFA  levels  during  pe- 
ril Ms  ol  [he  experiment.   The  conditions  of  the  group 
interaction  did  significantly  modify  the  degree  of 
arousal.   The  degree  of  conforming  behavior  exhibited 
In-  it-iL-  individual  varied  significantly  between  groups  ana 
hon   an  inverse  relationship  to  arousal  response  during 
the-  initial  phages  of  the  study.   The  implications  of  these 
sradiL's  for  the  tiomeostatic  integrity  of  the  organism  is 
discassed.    (Author) 


S-l 


A : )  J  ■^  1    I  >4  i       I  1  I  s  s^ .  ''^ ) 

■yi(IA.    R[sf.\KtH    \-    \  COMMLTS^ICATIONS  SYS- 
I  [.M,   ri.  K  .:  c    A.    Kk  k.     lechnical  rept.  no.   2  on 

(  ..r.:;  iv-   N.m;:     i1M(!1).    fl^6l]22p.    23  refs. 

;  )f  s<.  Kll'I  ( JK^:  'iKial  ^.umiuunicatiun,   Communica- 
:.   :.  i>-.:ci:ii,    •Communication  theory.   Behavior,    'In- 
formation theory,  Bionicb,   Statistical  data,   Sampling, 
•Nervous  svstt.-ni,    *[Vi  .  Mon  making,    •Public  opinion 

polls. 

lhi->  paper  Ji^cusses  several  corollaries  of  the  defini- 
tion of  :..c  research  process  as  a  communication  sys- 
tem an^:  applet  •■.csu  conclusions  to  specific  research 

p  r '  X"  I.'  s  >  c  ^  . 


Psychology 


\.)-j.>i  It: 


Uii     5  4.60 


F' ;  ,>.  riviiial  "IV'srint;  S'.  I  .  u  -  ,    Pr  itx  ^'ton,    N.    J. 
uu.MM    MC\litiN    Ki.s  :  ■<  \l\  ,  -     WD  MI/R'AL 
r'K(  HI  t-.M   SOIAIM;   Hr.ti^VUK,   by  John  K.   Hemphill 
AnC  ^JarMlvn  B.   \ki.\)i;.il  i    .    Kjp!.  on  Contract 
\>  .ii:  -  J>^^^(UU).    Api   f^J,    t   p.     >  i  efs.    Technical  rept. 
aiiJ  Kv-^cari.h  t)ull.    r<f^-f-J-^. 

[  )1.^(  XIP  I  DKS:  l;it;iPri..i',,    'Reasoning,  Behavior, 
•s<.«.iil  ^  uTiiin-ni^  a:h>i',,   Motivation,   Test  construction 

(P-.VV  ;.i'l>iv;\),    'Cr^up  .!\p.arnu-->,    •I^jcision  making. 

In  ;i!  1^'  ■^HudtKin>,  communication  among  parties  in- 
.ul.jj  in  a  j^ioup  problem-solving  situation  is  regarded 
a^    It  ^irahic  il  ;i»''  j-^-^cntial,   since  each  member's 
inrLir  :v<p,^  van  h<.  n  .ul;.-  known  and  future  actions  made 
pr  ,  Jk  -at'lc.     Ilx  pt  c-->ent  experiment  was  designed  to 
■e-^:  -hL  nvp^ithL -^i.~.  that  communication  facilitates  the 
Jl'v    K'piivnr  lit  -vtlective  and  predictable  structure-m- 
iiKe:  ai. 'iii;i  anJ  'Mj-^  contributes  to  the  effectiveness  of 
the  group  -  .11  ..rn.ii    --olving  activities.  (Author) 


\r)-2H')  ^^•<      OTS    S!.60 
1.  )ui-.iaiia  State  I  .  ,    BaMn  Rouge. 

KH.spoNSF  Ft)  Arincmirv  -\«;  \  ^^\-srTin\  of  sex 

AM)    \C,E   CJF   CHin)    Wn   SIX    (if     hVl'i-.KlM.^NTER, 
t'v   )i)hn  K.   Stahk-i  ,    ]^^^:::  ^',.    Mrirriinn,   and  Elizabeth 
•\.   Mi^er.     [echniLal  :-'pr.   no.    "i  on  Leadership  and 
(Jr^ani/dtional  Beha.  u-:     lest  of  a  Proposed  Theory, 
(\>n-'.ji^-  [Son;  1-1  >-='(o^).     \p:   ^  J,    ,  ip.   h  refs. 

[)l-;s<,:RIPri)RS;  •P-.m.l-i -^tup.    •H.havior,  Tests, 
Iheirv,    'S-x,    'A^   ,   (.";,iLlrji\    React  ion  (Psychology) 

Sixiv  :.)ui  th-ijradc     icmentary  school  children  and  sixty 
prc^c  nool-agc  ^hilJ:  ,p  A-,re  divided  into  eight  experi- 
rnen;al   ,;ioupM  ot  titt-.t-n  Sr^  ••ach.    A  proc'edure  was  de- 
•^i^neJ  to  establish  a  ^vi^'i^r.  •  -I'uation  in  which  an 
aJuif  L  virJeieJ  a  ^  t.iU!  \>  do  something  he  preferred 
nut  \>  Jii.     At  ja.  h   i^;.,-  level,   one  group  of  male  children 
1 1.\  -  I've,!  ^hc  inr^!  r  LK  Mon-.  trom  .'  male  E  and  another 
^t\vjp  received  ttie  in-,t ructions  from  a  female^.    The 
.-.an.       xpenm.ii'al  ^udditions  prevailed  for  the  female 
vh.ilJr  -n.    C.inipli  ince.was  measured  bv  the  number  of 
pic-.-,j--  .)t  the  hand  counter  after  the  child  had  received 
the  nih'i  uction  to  continue  pressing.    No  statistically 
I'liirL    Uffereiices  were  found  among  groups  at  the 
prt -.,!;,>,  il  a^L   level.    At  the  grammar  schcK)l  age  level, 
huwL-.e;  ,    IF   Aa^,  fv.und  that  the  male  E  was  more  in- 
fluential 'Aith  Ikiv^.    (Au'il.vi:) 
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piiR\ir<ric  !Gnoranc:e  in  the  role  ci    iiih 

TEACHER,  by  Bruce  J.  Biddle.  Howard  A.   Ro^eiur  m/ 
and  others     Technical  rept .  no.   .}  on  Contract 
Nonr- 2296(02).    Sep  62,  22p.    13  refs. 

I")ESCRIPTORS:   •Instructors,  *Behavior,  •Sociometrics, 
•Education,  Sociology,  Group  dynamics,  Training, 
Theory,  Effectiveness. 

A  study  of  the  norms  and  expectations  attributed  In 
teachers,  parents,  pupils,  and  school  officiaN  troin  the 
Kansas  City  metropolitan  area  to  People  in  G<.  u  iil   in^l 
School  Officials  was  made.    It  was  discovered  that 
respondents  attributed  conservative,   inaccurate,    i.in- 
veridical  norms  and  expectations  to  People  in  r,e:K  i.il. 
This  stereotype  was  matched  by  equally  conservative 
and  mistaken  norms  and  expectations  attributed  to 
School  Officials  by  all  respondents  e.vcept  school  ntti- 
cials  themselves.    T>ie  implications  of  these  stercotx  ;x - 
for  contemporarv  education  are  explored.   (Authi)i  ) 

AD- 288  543      OTS  $2.60 

Niissouri  U. ,   Columbia. 
ROLE  CONFLICTS  FOR  PL^LIC  SCHOOL  11  Anil  R\ 
by  J.   Paschal  Twyman  and  Biuce  J.   Biddle.   Teci.mcal 
rept.  no.  4  on  Contract  Nonr -2296(02).  Sep  62,   22p. 
9  refs. 

DESCRIPTORS:  •Instructors,   ♦Behavior,   •Sociometrics, 
Education,   Psychology,  Group  dynamics,   Sociology, 
Theory. 

Data  reported  in  this  paper  have  been  based  on  a  com- 
parison of  cognitions  held  for  selected  teacher  tx-tuu  - 
lors  by  members  of  four  school-related  sixrial  ;>'Mtiv>i>. 
It  seems  clear  that  a  number  of  significant  dl^paI  .iies 
exist  among  teachers,   schc«l  officials,  parei.is,   mk'. 
pupils  over  teacher  role  cognitions.  These  dl^p.l:  mcs 
were  found  for  positive  norms,   negative  norms  duA  to: 
expectations,   and  occurred  m  a  variety  of  content   ii  ea-. 

AD- 288  519      OTS      S:  M 

Missouri  L'  ,  Columbia. 
THE   ROl^   OF  THE  TEACHER   AND  OCn  TXTIONAl 
CHOICE,   by  Bruce  J     Biddle,  J.  Paschal   1a\-h,i,   an.i 
Earl  F.  Rankin,  Jr.   Technical  rept     no.   2  on  Cent  tact 
Nonr-22^6(()J)     Sep  62.    27p.    2^  refs. 

DES(i<I['Ii   K-     •Instructors,   'Pi  oie^sional  p<.i  ^oniicl, 
•Attituue:-.,    'LJucation,   PsychoKigy,   .SiViOmt  tru  >, 
Needs,  Job  analysis,  Group  dynamics,   [\  i  ■^on  ihtv . 

This  paper  reports  an  empirical  invt.  .^tic  n  I'n  into 
relationships  between  the  role  of  the  pLililu   ^cLool 
teacher  and  recruitment  into  the  teaching  profession. 
The  data  was  gathered  from  three  grouf)s  of  re^j-Hnulcnt-< 
teachers,  education  students,  and  non-education  -^tti- 
dents.    Results  indicate  that  these  grcxips  hold  divci-e 
and  different  norms  and  expectations  for  the  poMt.on  ol 
public  school  teacher.    Implications  of  these  findings 
are  explored 
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N^s.-'O^.n  I '. ,   ( 'olumhia.  i 

ROLKS,    C^.OAI.S  AND  VAU'I:   STRCCTl^RES  IN 
0RCAN17.^T!()N^,   by  Bruce  I.   BiJJ.le.    Technical  rept. 
no.   1  on  Coiiri-act  \onr-22^fX(t2).    22jllne^2,   36p. 

1 

DESCK'PriM^'^'    •Sociometrics,    *SiKiologv,   Croup 
j\'namics,    EJuc.uion,   Behavior,  Theorv,   Psvcholog\-, 
Perception, 

The  terrii.^  r  Ac  a'ul  coal  have  Iven  i.sed  as  elements 
in  three,  Jistmct  svstems  of  concepts  for  analysing  be- 
h.c.i'r,   .i:;J  confusion  is  kzeneratCLl  m  conternptTrarv  re- 
seflrc,"  thro.ici;  refusal  to  recogni/e  the  unique  charac- 
teristics of  each  svsteni.     This  thesis  is  defended 
through  a  general  discussion  of  the  three  systems, 
t.'-.p'.igh  p,irallel  Jefmitions  of  several  terms  in  the 
t.-rec  svstenis,   and  th.rough  appbcation  of  tlx?  distinc- 
tions made  to  familiar  examples  of  organizauons. 
.Ma.^y  of  t.he  distinctions  niai.ie  in  this  paper  \*.ere  de- 
veloped originally  for    role  theory. 


the  term  with  other  stimulus  terms  in  the  list.  The 
data  were  interpreted  as  supporting  the  hypothesis. 
Additional  effects  of  element-sharing  and  of  context 
elements  are  discussed.   (Author) 
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Ne\s  ^  ork  r. ,    N,    \ . 
.ASSOCIATIVE  INDICES  AS   MEASL'RES  OF   WORD 
REL^TEDNESS;   A   SUMMARY   AND  COMPARISON   OF 
TtiS  .METHOIIS,    by  C^iorge  R.   Marshall  and 
C-arles  N.  Cofer.     Technical  rept.   no.    10  on  Learning, 
Retention  and  Recovery  of  Meaningful  Material, 
Coiitract  Nonr-2sS(4").    July  62,  42p.   44  refs. 

HF^STHincM^S-  •Psychi)logn,-,  •Vocabulary,  •Verbal 
:x--,avior,  Measurement,  Test  methods,  *Learrung, 
M<-'"iorv.  I 

This  revieu  presents  the  various  indices  that  have  been 
developed  bv  various  investigators  to  date,  describes 
the  norms  on  uhich  the  indices  are  based,  outlines  the 
ratioruile  and  exemplifies  the  methods  for  computation 
of  the  indices,  and  touches  upon  the  limited  related 
experimental  evidence  concerning  the  value  of  the 
indices.    .^  second  purpose  isBo  forward  a  rationale 
f  T  r^.o  indices  designed  by  the  present  authors,   out- 
L-ic  and  give  examples  of  their  computation  and  con- 
^■.-Ilt  their  usefulness  in  comparison  to  other  indices. 
Comfvinsons  of  indices  are  made  throughout  this 
presentation  to  help  the  reader  become  familiar  with 
the  indices  dnd  tlx'  relevant  experimental  evidence. 
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Nonh  Carohna  State  Coll. ,   Raleigh. 
CONTEXT    EFFECTS   IN  PAIRED-ASSOCIATE   LE.ARN 
INC.  AS  A    M'NCTION   OF    ELEMEVT-SHARING 
AMONG  STIMULI'S  TERMS,  by  Slater  E.   Newman 
ind  L,   Rogers  Taylor.    Technical  rept,   no.   3  on 
C-'ntract  Nonr-4s6(0s),    June  62,   21p.    12  refs. 

>->'.' KIPTORS     •Ixjarning,   C:onditioned  reflex, 
"ransfer  of  training,   •X'erbal  behavior.   Reaction 
I       (Fsvchologv).  I 

This  expL-nment  tested  the  hypothesis  that  the  tendency 
for  the  dominant  response  in  the  final  hierarchy  for  a 
stimulus  te:  '11  to  W-  to  H.^  context  element(s)  is  a  direct 
'unction  of  t'le  numlvr  of  primary  L'lements  slvired  by 
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OTS  $2.  60 


Ohio  State  L'.    Research  Foundation,   Columbus 
ARTIFICIAL   ATMOSPHERES   IN  SEALED   ENVIRON- 
MENTS,  by  Fred  A.   Hitchcoe-k.  John  H.   Dines,   and 
Fj'Ain  P.  Hiatt.   Final  rept.    1  Sep  SQ-31  Aug  62,   on 
(\>ntiact  Nonr-4Q.S(lQ).    Sep  62.    26p.    20  refs     RF  Proi 

QUI.  ■  ■'■ 

DESCRIPTORS:  *Controlled  atmospheres,    'Respiration, 
Oxvgen.   Nitrogen.   Air,   Metabolism.   L'rine,   Behavior, 
Phv.-iology.   Test  facilities.    Laboratory  animals. 
•Closed   cycle  ecolopcal  systems. 

P.ii  t  I  de.ils  with  the  design,   construction,   and  testing 
ot  ,i  facility  Used  to  investigate  the  effect  of  exposing 
srn.ill  .initTuls  to  abnormal  gaseous  environments  for 
relatively  long  periods  of  time.    Part  II  deals  with  the 
use  of  thi>  facility  to  study  the  reaction  of  young,   white 
rats  to  an  atmosphere  almost  free  of  nitrogen  but  with 
the  same  partial  pressure  of  oxygen  in  their  lungs  as 
the  control  animals  breathing  air. 

AD-279  195       OTS       $2.60 

Princeton  L'.  ,   N.  J. 
GROUP  COMPOSITION  EFFECTS  ON  TEAM  ECO- 
NOMIC PERFORMANCE,  by  Keith  E.  Davis,    Rept.   on 
Project  SoBig,  Contract  Nonr-1858(36).    Apr  62,   25p. 
15  refs. 

DESCRIPTORS:   *Sociometrics,  *Group  dynamics, 
•Leadership,  Behavior,  Attitudes,  *Economics, 
Decision  making. 

The  present  study  is  an  investigation  of  the  group  com- 
position issue  In  the  context  of  a  long-term,  competitive, 
economic  game. 

AF)-2K1  S47       OTS    $2.60 

Research  Center  for  Human  Relations,  New  York  U.  , 

N.   Y. 
EFFECTS  OF   VARIATIONS  IN   ANXIETY,   PERSONAL 
THREAT  AND  RACIAL   ENVIRONMENT  ON  TASK 
PERFORMANCE  OF   NEGRO  COLLEGE  STUDENTS, 
b\  Irwin  Katz  and  Charles  Greenbaum.    Technical  rept. 
on  Contract  Nonr-285(24).    .-Apr  62,    24p.    17  refs. 

DESCRIPTORS:  'Anxiety,   Stress  (Psychology), 
B<^havior,   .Adjustment  (Psychology),   Students,   •Group 
dynamics,   Psychometerics,    'Reasoning. 

This  study  dealt  with  the  effect  on  Negro  efficiency  of 
variations  in  degree  of  stress,   and  in  the  race  of  other 
persons  in  the  task  situation.    Alternative  predictions 
were  derived  from  the  Hull-Spence  theory  of  behavior, 
and  from  the  hypothesis  of  an  inverted  U-shaped  rela- 
tion berv^een  arousal  and  performance.    The  main  find- 
ings,   that  (a)  performance  was  better  in  White-Mild 
Threat  than  in  Negro-Mild  Threat,   and  (b)  Strong 
Threat,   as  compared  with  Mild  TTireat,  was  more 
detrimental  to  performance  in  the  White  Condition 
than  in  the  Negro  Condition,  strongly  upheld  predictions 
from  the  L'-shape  hvpothesis.    In  addition,   there  was 
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evidence  d  an  inverted  L'-»haped  relation  bct\*rceii  M\s 
scores  and  first  trial  perfornianwc  in  rtie  Wni;c  TonJi- 
tion.    Interpretations  based  on  possible  dittci  ^.tk  ^-^  ,i. 
the  .-itvial  meaning  tvir  S-.  .if  'ht-  vaiuai^.  .■\\^--'.\r\  t.'a. 
conditions  *erc  aUo  Ji-<,    .''^•■■.;.    {■>■■■    lU     ;'H  159  TSJ) 
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Texa.-,  Chrif-tian  I.'.  ,    For-  W  ->r'h. 
5^1^)511^1   UN    D1MHN510NS   cf-    ^  ;  IMl  ILI'S  Si!     A- 
nONS  WHICH    ACCXHSI    K  )R    Bt-.HAVK'H    V\'<l\SCfc;. 
2[)-22  APRIL  l^M,    -.-d.    b\  ^.    H.    >cil-.     '    .•.:.-  i. 
icpt.    no.    1   on  Contra^!  N..n:  -  i4  i'^CJ'i).      \,':    '  ~,    1 1  7p. 
ir  I  ets. 

nL;SC:RlFrORS    Stim  ilaiio'-,,    'R-havio:,    Perception. 
Ad;Li?>tment  (P^vehoUvv),    Ir.r.iru'ioii,   Group  dynamics, 
Reaction  (Psv^iolog O.    ^vvia.  .oin::. anication,  Ecology. 
•Conterence.i 

C'ontents; 

l)im  -nsion.-,  of  --^ti-u-i^-,  ■,!•  .a- lor,-,  Abich  account  for 

bc-havior  variance,    ti'.  ^.    H.    v  os,    P^,.    D. 
Tovward  a  taxonom>  oi  s^.x.iai  sriaafijr.^,   by  Roger 


fk- 


Ph.    D. 


D--^.ign  for  the  sru-H   ot  Je'erren.e.    bv    !'r-on^  i-.  '-V  . 
M:lburn.   Ph.   D. 

The  effects  of  others  on  ek^o  -  Ivr.a-ior,    by  Edgar  F. 
B<.)rgatta.   Ph.   I). 

rhc  specification  of  the  ■•irii  jIl.s  ir.  a  -..v  lal  interacuon, 
b\  Bernard  Mausnei,    i'h.    [). 

Experimenting  with  simalatc-d  riianufa^  ■  j;  mg  organiza- 
tions,  by  Bernard  M.   Bass,   Ph.   I). 

The  specification  ot  a  s.vial  ■-•Kr  ,1  .s,    by  Malcolm  D. 
Arnoult,    Ph.    [X 

What  should  be  expected  o\    'x^^cc  ta-.u.r'  -Jico!  >  '  by 
Ralph  M.   StogdiU,   Ph.   1). 

Dimensions  of  group  tasic-..   b\  John  T.   Lanzetia,   Ph.   D. 

5timalus  determinant,-,  an.;  o-her  sources  of  variance  of 
behavior,    b\  5.    B.    Sell.-,,    Ph.    H. 

Formalating  the  Environm -ncal  r^ituation,  and  its  per- 
ception in  behavior  theorv,    tu   R  i.mond  B.  Cattell, 
Ph.    I).   (Presented  b\   Ai'hui    H.    ^*eney,    Ph.   D. ) 

Varieties  of  b>)ciai  stimulus  situations,   by  Muzafer 
Sfierif,    Ph.    IX.    and  Carolvn  W .   Sherif,   Ph.   D. 

R'.ievance  ot  stimaii  and  rTi>>doi--  ot  task  situations, 
bv  Norman  f'.   Washburne,    t'h.    H. 

!)i-.tussion  and  ->unui:ai  ^  ''  Ac--\^r.>  for  research  on 
■he  taxonomv  ot  ->i'ua'ion,il  -'irTiuli  influencing  be- 
:;aMo[  ,    bv  5.  'b.   S'.-11>,    Ph.    I). 

AD- 2^1    N^       orS    5  i.K) 

I  exa-.  Christian  L.  J  .t  •   A  .it;  L 
TOWARD  A   TAXONOMN    t 'f     i  i:<r,  \Nl/.  \  IIONS,   by 
.^.    B.    5ell,-,.     lechni^al  lept.    no.    -    >;.  .  ),mensions  of 
Stimulus  Situations  Whuh.  A..oun-  t.  :    Behavior  Vari- 
ance Contract  Nonr-  U  iN'K  ).    )uno  ^2,    i^p.    25  refs. 

DESCRIPTORS;  *  [  axononu  .    'Hehavior,  Motivation. 
•Croup  dynamics,    Aptit  idt    ■■■-'■,,   Achievement  tests, 
•Personality,   Sck  lai  .  ocnru  ^m^ation,    'Ecologv,    Ad- 
lu^'^ment  (P?.ychoU>g\ ) 
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I  I  aining  Resca:  ^  h.  L.ari.  ,  I',  ot  li. 
CONCEtn  FORMA  HON  'vViiM  M:. 
VALUED  CLES  AND  RL.sPONSi-.  ^: 
Thomas  J.   M..:Hale  and  La>A  :•:;..•.■  M 


:;.  11  ^,       :  tkina. 
■<ii    \i  1  s    MULTl- 
\  ]  l.CA  n<ll'.S,   by 
>itolw;  .<■* .    Tech- 


Dl-.SCKIPH   Ks     •!<■   i-^oi.UK.    I    i>'-i     i!m!'v-!-,    \r».KU 
is:!:    ..  \- .  '<  I,    'I'^vc  fionu.tTK  s,    Leaini:.^,    'K    a^  :ion 
u'  =  >cr.._aog,).    'D-citiion  making 

A  concept  formation  task  with  metrically  multi- valued 
cues  and  response  categories  was  used,     ^hl^     i.-^k  i^ 
based  on  a  multiple  correlational  model,  with  which  r 
IS  possible  to  detect  the  emergence  of  a  mediating  con- 
struct which  combines  the  weighted  values  ot  pi  iniai  \ 
cues  into  a  conjunctive  concept.   A  set  of  five  aoi  kin>: 
hypotheses  was  developed  concerning  the  choi^v.  o:  ,.  ue^ 
and  the  levels,  of  performance  of  the  subjects. 

AD- 280  2V)      arS   $6.60 

Vanderb; I'  ' '.    (Nashville.   T'-nn.  1 
STUDIES    IN     \8STR ACTION    1   !    \<MN  ;    M.     !lll 
EFFECTS  OF    INSTRLC  LIONAL   SEl.    bv  Stanioi   .  O.. 
Ericksen.    Technical  rept.   no.   H  on  Contract 
Nonr -21 49(01).    Apr  62.  66p.   25  refs. 

D3SCRIPIURS.  •Learning.   Reasoning,   Applied 
psychology.  Theory,  Tests,  Sensory  perception, 
Group  dynamics.   Psychology,   Training,   'Transfer  of 
training. 

Two  methods  have  been  used  to  induce  the  desired  set 
in  the  walking  maze  subjects,   but  only  one  of  these 
methods  is  equally  appropriate  for  both  the  percept ur- 
set  and  the  abstraction-set:  to  provide  the  >ub|ect.    ik  - 
fore  he  starts  ro  learn,   with  formal  verbal    inctrticn  v  s 
which  clearly  point  out  to  the  abstraction  leat  iimc  --uti- 
jects  the  advantages  of  their  attending  to  the  ;ciii[>otai 
and  directional  relations,   rather  than  the  spatial 
characteristics  of  the  maze.    The  Perception-set  -ci  - 
jects  are  erKouraged  to  associate  the  sequence  ol 
treadle  positions  with  the  several  distinct  features  in 
the  maze  room.    The  present  study  is  designed  to  test 
whether  this  method  can  be  effective  in  establishing  a 
controlling  set  with  the  subjects  in  the  two  experimental 
groups.    (See  also  AD- 262  130) 
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TID- 15316   OTS   $1.60 

Argonne  National  Lab..   111. 
THE  SPECIFIC   DETERMINATION  OF   VTTWIIN    \ 
AND  OTHER   CAROTENOIDS  IN  THE   PRFsl  \c  1    OF 
ONE   .ANOTTHER,   by  Richard  E.   Dugan,   Norman  A. 
Frigerio,  and  J(^n  M.   Siebtrt.     Rept.  on  Contract  W31 
l09-eng-38.     Dec  61,    I  3p.     7  refs.  L'AC-60l  4. 
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Atomic  Energy  Commission,   Washington,    D.  C. 
BIOENVIRONMENTA!     '  !   ^  FURES  or   ^i! 
OGOTORL'K  CREEK  AKL.\.    CAPE    iHuN!PSe)N, 
ALASKA,  ed.  by  Bette  Weichold.    Oct  62.    I93p.     J 
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Including  Predictions  and  Assessments  of  the  l.jtect^     I 
Nuclear  Detonations  Pt  .p.  >c.:  t    :    i:;  t.x.a,atioii  Kxpeii- 
ment.    A  Second  Sumina:  \  ^  •':;.)■  icvi  f.  ';,c  (  oinmittee 
on  Environmental  Studies.  lot   I'l-jcx;  Ol.ai.ot. 
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meal  rept.   no.    i  or.  Group  aiiJ  ( 'r^aiu/a'ional  Factors 
Influencing  Creatiwtv .   Contract  Nonr  - ;  •<  i  ♦(  ^'^i). 
Apr  62,   99p.   ^  rets. 
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i^ahtor  ma  I'.,    Los  Angeles,  Scluxil  ol  Medicine. 
J\KO  F(K~)D  DISPENSERS   FOR    PREVEN  HNG    ITIE 
^PHKAIi  Ol-    INILRNAL   PARASITES  IN    LABOR  A - 
;ilKV    KAl'S    b\    1-ae  D.    Wo<  hJ.    [IsibiJ^ji.    5  rets. 

DESCKiriORS:     *ro.^l,    •Dispensers,    Inhibuion,    *Pai- 
iMtic  i:,Iectioi>,    •!  ab<iratory  an;i;ials,    Rats,    Labora- 
:.  .•quipment,    t'oiuaiiunation. 

Directions  for  constructing  :t.c  tcc-Jer',  dn^  ewdeIlce^ 
of  their   (.■llc\  :  .'.eru-s  ^  arc^ivcT.. 

AD-279  34~       ul  5  5L  Hi 

Narragansetr  Marine  I.ib.  ,    ; '.  of  Rh.KJe  island, 
Kingston. 

BIOLOCIOAL   PHODCOnvlIV    PROJECT,    by  [Xivid  M. 
Pratt.    Aiir;.,ai  proi;r<_'ss   icpt.    1    |an-ll   IVc  61,    <  >n 
Contra.'   Nonr  -  ^P6(i' s).    l-cbb2,    sp.    Kef.   no.   b2-L 

DESCHirioKS    VMarine  bi,>K)gy,    ♦FAologv,    *Plankton, 
•&.i.:c;.a,    i.r,,s;atea.    Algae,    Estuaries,    Piixluction, 
■.j:  .uai.seti   iU\  .  I 

Summaries  are  giver-,  ol  .nvest  :gar  lon^  of  phNtopjarikton 
ibunAir.^i.,  e^  i  ijoktii.  ai  ■>  iktr'.it  u  air^c  of  marine  bacterui, 
ar.J  epibej-, :;,,,-,.    (SeeaNo  1>B  lss/  42[) 

Anatomy  and  Physiology 
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.Arctic  Ac  lorr.e^tK  al  1  ati.  ,    l-'ori   \*v  ai iiv,  nglil,    Ala-.ka. 
ARCTIC  SLiv\'I\-Ai      ixAlIONS.    I.\.    LFl-[-:^'rOF    A 

Hiai  FAi   Dir;  i  ln  ;iii\MiNL  i:.\cixLriC)N  and 

PLASMA   CHOLES'i  ri-a  )1     IN   Hi  MAN    s!  HjEClS.    in 
rX  A.   Vaughan,    1       \     \  a.ig!-..i;-,  a:ij  ■  i;:..  i  >.    p.h  h^, 
lOp.   lOref-.     :•.:.■,. .a.  jo^ur^Kiriar\   rept.    AAI    'IDR- 
62-28.  I 

DESCK1P:oKs     DiL-t,    •Fat-,    •Vitaiiur-.  R  complex, 
'Cholesterol,    1  ,.x.  ro'ior,,    •sct-cival,    Ma-,    M:litar\ 
rations,   •Ai^LJ.   region.- 

I 
Hiiman  subjecr.-  -.(.ere  i:-t.\i  -o  test  the  effect-  cit  two 
simple  diets  of  vai-virg  fa'   ,  o:-,;o:,t  '<::  il-,iait-..iiL-  excre- 
tion, plasma  cholesterol,   ke'o.c  lx^  i-L'tio:-  and  the  oxy- 
gen cost  of  exerci-^.    Af'eT-  -  .bsi>'c;r.  e  on  the  high  diet 
(60%  of  C:alorie-)  fo:  [-ao  UL-ek,-,   -lie  sahiects  iusal 
■-xcretion  of  thiamine  and  their  Lvk:  Jo-e  rcii.rr^.-  of  ji-i 
"■ary  thiamirie  wore  siiniifica;-ith  le>s  thai-,  o!i  the  low  fat 
iiet(18%  oi  Caloiio-).     n-,:-  ua-  co-.sidered  ;o  Ix'  l-vi - 
Jence  that  a  la^;!-.  la:  J.ut  lia-  a  -[vuicg  L-ife^t  or.  the 
thiamine  recjun  on.o::-     'f  !.iii;ia;i,s.     Ic.  :!>■  2-week  peri.vi 
plasma  cholesterol  le\c!>  ■.'.ere  si^;utjcantl>  increa>evl 
by  subsistence  on  tlie  lou  fat  diet,  no  change  wa-  ob 


served  when  the  <i:b!o.  •-  ati 


rl.,  ,     K 


lagh  la:  diet.    I'lie-c 


rffects  were  afirlnitoJ  ;■    the  predoinmateU  saturated 
^ture  of  the  ia-  in  :hc  lo--s  -tar  diet,    in  c(^iiti-ast  to  th.e 
^gh  fat  diet  m  ■Ala.h  h^"  ,,i  i]:c  fat  \\a>  unsaturated 
-"orn  oil.    No  cha,ige>  uli-l-  ol>-,orvoJ  ic;  ketone  excretion 
■Jf  in  the  oxygen  cost  of  ixor.  i-e  d-ji'i  ig  'hose  exper-i- 
^ental  poriiKis    (Atirh-r)  (Soc  aKo  aD-JM   J^^-) 


AD- 294  793    repriced    OTS  $0.  7,5 

•Arctic  Aeromedical  Lab. ,  Fort  Walnwright,   Alaska. 
PHYSICAL  INSULATION  OF   KOREAN  DIVING  WOMEN, 
by  D.    W.    Rennie,   B.   G.   Covino  (Buffalo  U.   School  of 
Medicine)  and  others.     Rept.   on  Contract  AF  41(657)302 
and  NSF  Grant  G-8794,     July  62,   23p.     15  refs.  Techni- 
cal d(Kumentary  rept.   AAL  TDR -62-22. 

DESCRIPTORS:  'Bodv  fats,   *Body  temperature,   Korea, 
•Women,   *Di'-ing,   ♦Exposure,   Perception,   Adaptation 
(Phvsiology),   Shivering,   Metabolism. 

Human  cold  adaptation  was  studied  by  comparing  maxi- 
rnal  bcxjy  insulations  (I  values)  of  Korean  diving  women, 
non-diving  women  and  men,   and  of  American  men  and 
women.     The  diving  women  had  significantly  larger 
1  value  s  than  Korean  men,   due  to  thicker  subcutaneous 
(at.     There  was  no  difference  in  I  value  or  subcutaneous 
fat  thickness  between  the  diving  women  and  the  non- 
Ji\jng  women.     The  Koreans  had  ,30  per  cent  higher  I 
.alucs  than  Americans  of  comparable  subcutaneous  far 
thickness,   signifying  greater  vasoconstriction  and  a 
thicker  shell  of  non-fX'rfused  tissue.     The     critical 
water  temptMature     at  which  shivering  occurred  was 
^0^  C  t)r  lower  for  the  diving  women.     For  other  sub- 
lects  of  comparable  fat  thickness  it  was  31°  to  34°  C. 
This  elevated  shivering  threshold  of  the  diving  women 
was  the  only  evidence  of  acquired  cold  adaptation.     The 
thicker  subcutaneous  fat  of  women  offers  more  protec- 
tion to  cold  and  may  he-  the  reason  why  women  and  not 
men  enlace  in  diving,    (Author) 

AD- 2^4  ,S00  repriced      OTS  $0.  50 

Arctic  Aeromedical  Lab.  ,    Fort  Wainwright,   Alaska. 
niE  POST  COLD  BEHAVIOK  OF   RIBOFLAVIN  DE- 
FIQENT  RATS,   by  D.   A.   Vaughan,   L,   N.   Vaughan, 
and  G.   J.   Klain.   July  b2,    I4p.   7  refs.   Technical  docu- 
rnencary  rept.   AAL  TDR-62-27. 

DESCRIPTORS:   ♦Behavior,   Rats,   ♦Deficiency  diseases, 
♦Vitamin  B  complex,   'E-xposure,   Xanthine  oxidase 

The  post -cold  behavior  of  riboflavin -deficient  rats  was 
studied.    It  was  observed  tliat  rats  depleted  at  5°  C  for 
four  weeks  resumed  slow  growth  (due  to  fat  and  water 
deposition)  upon  return  to  25°  C.    Gross  s\Tnptoms  of 
tlie  deficiency  did  not  appear  as  soon  in  the  post -cold 
rats  as  in  the  warm  rats.    Total  riboflavin  losses  fron. 
tile  liver  were  rapid  initially,  leveling  out  at  about  one- 
tturd  of  norn-ial  concentration,   but  there  was  little  dif- 
ference between  groups.    Liver  and  kidney  xanthine 
'xidase  activity  did  not  fall  as  rapidly  as  did  riboflavin, 
and  tJie  post -cold  rats  appear  to  maintain  higher  levels 
throughout  the  experiment.  (Author) 


NA^A  N6  i    12~0  ]       OTS  $0.  "5 

l-.ingley  Research  Center,    National  Aeronautics  and 
Sp.ice  Administration,   Langlev  Station,   Va 
INVF^TIGATION  OF  THE   VISUAL  BOLfNDARV   FOR 
IMMEDIATE  PERCEFFION  OF   VERTICAL   RATE  OF 
DESCENT  ,   by  Lindsay  J.   Lina  and  Arthur  Assadounan. 
Febbi.    24p.    1  ref.    Technical  note  D- 1 591 
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Apr  62,   99p.   ^  tl-Is. 


AD-^V4    5.54  lepi  i^cd    e)iS$i.l»J 

Pt3in>>ylvania  L'.    .Scho(.jl  >)I  McLli>.i:ic,    Hi.iaJci;M...i. 
THHR.VIAL  AND  METABOLR    NtEA.si  KHMtN  i  S  <  )N 
A   REINDEER   AI    REST  ANi)  IN   EXERCISE,    bv 
H.    I.   Hanuncl,     I.    R.    H' '-.pi  j;;J    'f,':c:^.    Hc\n.   on 
Contra^ t  AF  41(^5~)2•^4.    K.i.-,  hj,    s'>|\    '  :-^i>.   Technical 
JcKunicntar V  icpi.    .\^\[.   T'W    ^l    ^4. 

DESCRlFrORS:  Mca^..rc:r, ci,[,    •Body  tenn^-' -i^  ■'■  ~. 
•Mctab<jli>>i!i,    •Excr^.-.c,    *A:^:.^    rCi^i.T-,    'Heat  ^i  o- 
ductujT  (BJolugy),    Expv  -i^iw,    A^a|.)[a[.-ir.  (n.vMology), 
•\taimi;ali,    F -.: . 

AJaptatii)n>  whKh  cq^.p  a    i;ainmal  to  cope  with  the 

cuiJ  itrcsMc-i  1-4  :i\c  .\':^:.^  c::..:  ^nrr.cr.:  must  at  the 
same  [unc  be  ac^  )iiipa;',<CLl  b;,  rc^f>'i',>cs  which  enable 
It  ti)  li->-)ipate  la:gc  c}t.a:.:..:.c>  -f  :.c^:  p:  o^.^  ed  during 
exercise.  Sonic  a^ptx'^  . 't  the  heat  producing  and  heat 
Jib-,  ipatiiig  riifchar, i->ni>  ^^urc  investigated  in  the  rein- 
Jeer,  an  example  -it  a  iS:  ^'j  aci.  a.;a,n->-':  Ai^tic 
inarnnial.    (Ai-thu: ) 

AD-2HH  47S        (riS  SI.  NJ 

Stanford  L'.    .vhiml  of  MlxIui-h-,    ('alif. 
BLOOD  VOl.L'MES  AND  [lEAKT    AHKiiriN   l.\    [WO 
STRAINS  OF    RAF   DIRINC   ADArrAIlON    TO  A 
NATl'RAl.   AL'TTITDF-:   OF    I  2.  4"^    F'!-:F:\    :  '.  C.-orgeA. 
Feigen  and  Paul  K     [olmMin     Kept.     Jii  Cu::::a.  t  [Nojnr- 
225<46).   [19621  l^P-    1 -'  f^-f--- 

DEuSCRIPTOKS;    'Bl.-.,^!  .ni.rTie,    i  aS  :  at.  ir\  animals, 
Rats,    'HearT,    •Wei^h.t,   >,.p.iva;,    *i  iigh  altitude. 
Adaptation  (Phy-~ML  "k;\ ) 

A[>2HH  4~6       ()!S    SJ.  ^  I 

Stanford  r.   SchiK.l    .f  M   ..luin-,   Cilif. 
GROWTH    RMK    ANH   Hlto:)    V. 'I  IM  t     IN     :"A.) 
STRAINS  OF    RAI    A!     \\M'KM     Ai    11  liDE  OF 
12.  4:'0  FEET,    bv  Paul  k.    i^hr-.  )n   mJ  (;--..n?-  ■V.  Feigen. 
Rept.   .m  Contraet  fN..}n:  -  JJS4^).    '  ,  ■.|^  Jl  J^".-.    J^>  refs. 

DESCRIPIOKS:  Grov*'h,    'HKhkI  vnlume,    "High  altitude. 
•Adaptation  (PhysK.U>^>),    K  i'>,    i'hysiology. 

Bofany 

BN1.-6466       ()IS  $1.  tXJ 

BriMikhaven  Natp>nal  l.ab.,    '  pr  -r,    \.    \. 
PROGENY  TEST   FROM    A    PI  I  (  H    PINE    i  AK    fnRFST, 
DAMAGED  BY    I  OW    I  EVEl     CHRONK     (.A\!.\',A   KADl- 
ATION,    by  Franons  Mer^tii  a,\l(;.    H.    vair^  (Yale  U.  )• 
Rept.   on  Contract  .\  1(30    lj2;^55.     i  .Xv  ^2.    I2p. 


BNE-646' 


(US  $J .  ^* ) 


Brixjkhaven  National  l^b.,    .pt><r.,    N.    \. 
CUMULATIVE   RADIA  noN    Kf  FECTS  ON  SEXUAL 
REPRODUCTION   IN   PINE    \n:i  cAK,    tn   f- r  i:i^  >is 
.Mergen  and  G.    K.    Stairs.    (\i.e      .  i.    Kept,    ji; 


Contrai.t  A  I  ( ^o    1  )J^s^.    •,  ;  )».^ 


7  refs. 


Pathology 
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American  Foundation  for  Biological  Research, 

Madison.   Wks. 
OBSERVAIIONS  ON    THE   EXTENT  OF    Itil     IN|l  K 
CAUSED  BY   THE  FORMATION  OF   ICE   1\    Ilif 
FEET  OF   MICE,   by  B.   J.   Luyet  and  R.    |.   Wilhan  ~ 
Rept.  on  Contract  AF  4l(6S7)34i.    June  6  2.    21p.  4  :    :-. 
Technical  documijntary  rept.   AAL  TD<-^^---. 

DESCRIPTORS:  Injuries,   'Exposure,  Tissue  (Hu'L^.), 
•Mice.  'Feet.  Freezing,   'Arteries,   'Necrosis. 

This  investigation  was  prompted  by  the  report.-  .'i  sn  .•• 
and  Lovelock  that  hamsters  may  recover  fulh  .iiiei    i 
considerable  part  of  their  water  has  been  tran--t>)i  r.  ,.: 
into  ice.    The  present  study  is  limited  in  scope  to  \fx 
determination  of  the  damage  suffered  by  ttieiLxtoi  :r,...L 
after  freezing  at  -4*^,   -6'^,   -S*^  or  -10^  C  and  ^uL- 
sequent  exposure  at  those  temperatures  for  lU.  30  or 
60  minutes.     Fhe  results,   as  evaluated  after  a  i  eevv    r\ 
period  of  7  to  10  days,  were:  (1)  Exposure  ot  a  i^xit  '^'i 
30  minutes  or  I  hour,   in  the  frozen  state,   at     O''  aiu: 
-8*^  C  caused  the  destructu>n  of  the  toe.s  and  MUeii  .>:   . 
portion  of  the  paw;  (2)  e.xposure  for  as  mach  a>  mu 
hour  at  -4*^  C  or  for  10  minutes  at  any     t  ttie  tempera- 
tures mentioned  did  not  prevent  an  apparent  K  complete 
recovery;  and  ( i)  exposure  for  M)  to  60  nm.iteN  at  -h'^'C 
resulted  in  a  partial  destruction  of  the  too.    Wnen  t.'e 
paw  was  destroyed  (at  -S*^  or  -10",  for  on<    tuaii).   the 
amount  of  ice  present  was  found  to  have  reached  ap- 
proximately 48  per  cent  of  the  weight,    in  .  isl  -^  oi 
lesser  injury,   at  higher  temperatures  and  '  ;   t.'i 
shorter  exposure  times,   sufficient  infortnatim  i-.  n  it 
yet  available  to  correlate  the  inju-y  produced  vsnti  the 
quantity  of  ice  formed.   (Author) 

AD- 294  815  repriced    OTS  $0.75 

Utah  U.  Coll.  ..I  M,  Jiemc.   Salt  Lake  Ci'v. 
EFFECT  OF    LOW    AMBIFNT  TEMPERA  HH  I  s  ii\ 

SPECIFIC   AND  NON-P!(l!  K  '    ■•  '  sl<'  \NC1     ()[     MiCI 
TO  B.ACrERIAL   DIM  A.sl  .    Dv   ^.    Mji^u.-.    t  .    Mua  inO 


others.     Rept.  on  Contract  AP  41(6=>'')ML      \iik 
33  refs.    Technical  documentary  i'  p' .    V\l 


)R   t^2   '-. 


DESCRIPrORS:  'Immunitv.    •iv;>.-.     ,    'K.!.  •,  r  i.i,  c     m 
municable  disea-      ,    'Mk    ,    /vmosan,    Klebsu  lia, 
Pneumonia,    'irapt  ,l  «. .».  w.  >,    1  .schtrichi  i. 

Experiments  were  designed  to  compare  sp>  ifie   iivl 
nonspecific  resistance  to  induced  bacteria.    '.\~.i  i-i  i- 
mice  placed  at  2°  C.     The  animals  were  ae.  inn. it.,''  :    r 
unacclimatized  to  the  low  temptraturt .     I'   .v  i-  tourv: 
that  specific  resistance  afforded  the  maximal  prm-  e  i  m 
possible  whereas  nonspecific  resistance  was  ct  n  I  i 
tively  low  extent.     The  low  ambient  tetTi[>  t.i'iii'    di.l  •'.<>i 
interfere  with  protection  gained  from  -;>  eilu    irnnviri 
zation  provided  the  cold-exposed  mici    a    :     .  i^ed  r^ 
small  groups  (10  per  group)  as  compared  tti  iiidi vidua  i\ 
caged  animals.     The  difference  in  results  bet  a.  en 
isolated  and  grouped  animals  was  not  due  to  cim-ei".  ii  ' 
of  heat  by  huddling.     It  apptars  that  the  effect    'f  i>.  1* 
tion  contributes  to  enhanced  mortality  following 
challenge.    (Author) 
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\!  ,;.M;iie  N  it  n  in.i!   1  ,i!'    .    Ill 
^^:[i^AI     Kl-;i  I'VIION    (W    IliK    ALKALINE    EARTH 
.  ■•  iKMSOI  oris    AND   IU)NE    iXlSIMETRY,    bv 
;..    n     K  '^\  1.1  Id      K'-\x     .>n  Contract  W  ^1 -KW-eng-  )8. 
Mar  61     I'^p.    li '  t .  t-      l  AC   ^(W6. 


TID-1679^       (^I  s       svN) 

Argonne  N.it  n>nai   Lab.,    111. 
THETOXKIH'    ( '1-    K.XilU  )S1  KONT  11  AL   tn  Miriam  P. 
Finkel  and  Bii  die  cj.  Bi.-^lua.    Kl  pt .   .  m  c'ont i  .ici 
\\Jl-109-eng-38.   July  62,   39p     I  AC-W  74 


BNL-5635     S-Kfxi 


Br<.)okhaven  N.in'n.il  1  .ib.  ,    I  pt^-n,    N.    V. 
THE  IN  \'' 1  i\'A  :  IC'N   el      IKV-MN    B^'    11    IKAVKM  bM 
^IGHl.    11.     I'lii     U('Hi<i-l   A  i  K^N    (M      INACriVAIKiN 
WITH  THE  DiMU  rilCN    t  b    (■(^NSIIII   l-.\  i'  U'lSriNl 
by  L.  G.   Augenstine  and  C.   A.   Gb.n.'n..    I  ^M  .    4Jp. 
W  refs. 


TID-6^'^^       t^!  s       f  1    H) 


CancL  r    Ke-ear..ti  In-t.,   Ne.".  England  De  ..  oness 

Hospir.il,   l-lostiHi,   M.i^s. 
PlTUn.SKN    UfbXNGb.s   IN   I'ARABIOSED  AND   IRRADL 
.MED  KAl.s,    t'\   Shu-!ds  \^.irrenand  Limaka  Imai. 
Rept.  on  C.niti.ict  .\  1(  in   1  )9ii|      ll^^^l4p.   2  refs. 
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.Sdval  School  of  .\\:.\:\'n~.  Med.icme,    Penascola,    Fla. 
SL'RVIVAL  OF   ANIMM  S   IN    MAGNE  HC   FIELDS  OF 
120,000  GAUS.S,    b'>    ;>ieti..:.  b..    Beis^I.e:.    Researcb, 
rept.  25'July  62,    I4p.    ^J  :el^.    B^n  eai,  .-f  NKvljcine  aiid 
Surgery  Proj.    MKihi"^.  M   ^A  lU  i  s.ibtask   l,    lept.   n.>!.   b. 
N.\SA  Order  R    w,   NA.sA  Nb2    !=-=>=>  i. 

'^■sC'qi'I  (  >K-S    'Ai-.tiials,    Survival,    •Magnetic  Lelds, 
\;^~.:i.,    •Ravl.atnin  ellei^is,    BKii^>gy,    l^'osoptulidae, 
Bacteria.  | 

•^  variety  of  biolog.i.al  maietdai  vsas  ex;-Hised  to  strong 
rnagnetic  f.elds  ,:.  ,i  ,ine   .neb.  sulenoiJ  .»!  tlie  Naval 
Research  !  at>< 'I  at' II  \,    V\a--I.ingtnn.,    I).    G.    Nticesm- 
•  ivedexf^.s  .:  l  ■ -t  me  bnnr  tn  a  homogeneous  field  ot 
120, 0(<!  .:i,.ss  .md  alsn  t.i  an  inhoiiu)genec)us  field  \<.itli 
i  itraJiei.t  ,il  ",tMHf  ga.iss    Ltn.    Diusophila  sar\ived  m 
^■ery  strong  hori. 'gene.  Kis  tieijs,    b^.i   mlioinogeneous 
fields  with  high  tield  gtadient-  had  lethal  eflects.    Rioto 
lacterian-;  fisci.i.::  .md  se.i  ..i^.^un  L-ggs  vseie'alsn  m- 
^■estigated.     jLe  sic^-ii^aiue    il  :!ie  obsei  \ations  is  dis- 
cussed with  leletLT.^e  tn  b.ninacnet  Id  eltoLts  m  general. 
(Author) 
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Turku  U    (1  inl.md) 
MLTATION    K\ll^    \I    SPb.CIEIC    IC>c:i    IN 
DROSOPHIi  .\    Ml   1    \\(  k;  \>1  i-K,    t^\   .\b4-.,i  H.mnah- 
Alava      K^jM      t -t    1   N ".   M     '\;^i    h^  .  m  Cmit  i  ,i^  i 
L^EA  31 /US.    1962    7p. 


PB  162  888       OTS    $9.60 

USAF  Radiation  Lab. ,  U.  of  Chicago,  IlL 
QUARTERLY  PROGRESS  REPT.    NO.    11,  Rept.  on 
Contract  AF  33(038)27353.    15  Apr  54,   I12p.  91  refs. 
AD- 37  852. 

DESCRIPTORS:   'Radioprotective  agents.  Biological 
assay,   'Enzymes,  Propyl  radicals,   'Phenones,  ' 

♦Cysteine,  Thio  radicals.   Ethyl  radicals,   'Amines, 
'Spleen,   Thymus  gland,   'Blood  forming  organs. 
Nucleotides,  Adenosine  phosphates,   'X-rays,  Radiation 
effects,   'Phosphatases,  Metabolism,   'Respiration, 
Succinic  acids,  'Dehydrogenases,  Esters,  Acetyl- 
cholinesterase,  'Cytochrome  oxidase,   'Pyruvates, 
'Fumaric  acids.  Oxidation,   'Parasympathomimetic 
agents,   'Muscle  relaxants,  'Phosphorus  transferases, 
'Amoeba,  Cells  (Biology),  Hydrogen,  Ethylenes, 
Nitrogen  compounds,  Oxides,  Rats,  Mice. 
Contents: 
Studies  on  the  additive  effects  of  combinations  of  _g 

aminopropiophenone,  cysteine,  and/i -mercaptoethyl- 

amine  on  the  5-nucleotidase  activity  of  spleens  and 

thymus  glands  of  irradiated  rats 
.Application  of  adenosine  triphosphatase  assays  on 

hematopoietic  tissues  for  measuring  the  influence  of 

combinations  of  prophylactic  agents  against  radiation 

injury  in  mammals 
Effects  of  acute  x -irradiation  on  the  phosphatases  of 

mouse  tissues 
Studies  on  the  metabolism  of  hematopoietic  tissues  of 

irradiated  animals 
Studies  on  the  effects  of  x -irradiation  on  the  enzymatic 

hydrolysis  of  acetylcholine  and  other  esters  by  animal 

tissues 
Effect  of  high  level  x -irradiation  on  enzymatic  reactions 
Effect  of  cholinergic  agents  on  the  lethality  of 

X -irradiation  in  rats 
Effect  of  the  administration  of  muscle  relaxants  to  mice 

following  whole  body  irradiation 
Effect  of  X -irradiation  on  hexokinase  in  rat  tissues 
Therapeutic  effects  of  nonirradiated  protoplasm  in 

x-irradiated  giant  amoebae  following  microinjection 
Effect  of  H,  ethylene,  and  N2O  inhalation  on  the  survival 

time  of  x-irradiated  mice 
Studies  on  the  adenosine  nucleotide  levels  of  hemato- 

fXDietic  tissues  of  irradiated  animals 
Screening  of  various  chemical  agents  for  prophylactic  or 

therajDeutic  effects  against  radiation  mortality  in  mice 

CHEMISTRY 


AD-281  472      OTS     $1.10 

Directorate  of  Materials  and  Processes,  Aeronautical 
Systems  Div.,   Wright -Patterson  AFB,  Ohio. 
RAPID  METHOD  FOR  THE   MICRO  DETERMINATION 
OF   PHOSPHORUS   IN  ORGANIC  COMPOL'NDS,   by 
H.   M.   Rosenberg  and  T.  M. Downer.    Rept.  for  1  July- 
31  IX'C  61,  on  Materials  Analvses  Evaluation  Tech- 
niques.   Feb  62,  9p.   3  refs.    ASD-TDR-62-226; 
NASA  N62-11697. 

DESCRIPTORS:   'Phosphorus,   'Organic  compounds, 
'Microanalysis,  Volumetric  analysis,  Chemical 
indicators,  Cerium.  Determination. 


S-7 


This  report  ccmtains  an  evaluation  of  a  rapid  volunietru 
procedure  for  the  micro  .k-rerminatUTi  ot  fihosphm  j> 
in  organic  compounds.     The  method  i.-^  tiasLxl  .>n  .'>u\ 
busting  the  sample  in  a  SchOniger  flask  f-ulowed  h\ 
titratuxi  \vich  cerous  solution,    using  ti  ii.>chrut:;.. 
Black  T  as  the  indicator.    (A..rhot  ) 

IS-42^       OTS$1.60  N 

In-.titate  tor  Atomic  Re->eai^.',,    1    v^a  Slaii.-  L  .     if 

Science  and  Tech.,    Ames. 
SEPARAnON   OF    IRON   BY    l.h.k  ID   ,  K,..  11^  COLLJM.N 
EXTRACTION,    bv  James  ^.    Fi  ;:z  .i;,J  i.  .    h.    Ha;ruk. 
Rept.   -in  Contract  \K'~MJ>   eng    ^i.    21  .Mai   ^^,    i  ■^^  . 
9  rets. 

Inorganic  Chemistry 


is-2H~  errs  si. in 


in^-!    !-T^ 


.Ame-.  Lab,,    lo^«.:i  S'ar-    C.     't  Vi-nc- 
ELFCTRON   DEFICI!  NT   COMPfX'Nns.     I\,     'IW 
STRL-C-R'RF   OF    sT  \NN(X'^  rmowiI^F-.    hvK.    E. 
Rundk-  .ind  n.    M.    Olstin.     K-pt.    -n-.  Contract  W7405- 
eng   ^5  2.     14  Apr  M  .    'p.    "  •-•  f-' 

AD- 279  528       CTS       Si.  1(J 

North  Carolina  [' .  .   (:f.a;xi  fiill. 
THE   PREPARATION   OF   \U<-1^-  MC^^\^)i,.\^(K   '■''- 
Sallv  M     Horner  and  s.   N  .    I  . :  rt       :-,chnica:  icpt.   no. 
on  Contraa  Nonr-85S<()5).    10  Mir  ^2,   hp    ^  rct-^. 

DESCRIPTORS:    •Compk  x  . .  .n^p- .ji  :.-,    'M  -vivlL-.im 
compounds,    •Chlorides.   'Phenvl  radicals.    •Ar>incs, 
•Oxides,  Preparation,  Magnetic  susceptibility,    t-.icc- 
trical  conductance,   Specrr  i  (IntrareJ). 

The  compound  M0CI4  ■  4((>iH=,)->AsO  has  been  prepared 
by  reaaing  M0CI4  with  (C6Hs)^'^s()  in  CX:i4  solvent 
The  compound  is  white,   diamagnetic,   and  another  in  the 
small  list  of  octacoordinate  Mo(IV)  complexes.  (Author) 


AD- 281  548       OTS       $1    lU 

Pennsalt  Chemlcal^  C"orp.  ,     W'.ndmiHir,   Pa 
POLVfDl-tt-DIPHENTLJ'HasPHLNAKi-ACETN  1 
ACET0NATCX:HR0MU'M(III)1  •  a    CCK)R[MNA  FK^N 
POLYMER    WITH   AN    INOKCANIC    HACKBONh,   by 
B     P     Block,   Joseph  Mmkin,    and  1      R     (V  >r,c.    Tech- 
nical rept     no.    2V  iT'.  Conrr  ict   N. 'nr  -  2^s"(( « 1).    Apr  62, 
tp     14  rets 

DESCRIFFORS     *Cor-ple\  .Mm^xiund-,,    •Chromium  com- 
pcxinds,   •Phenyl  radicaK,   •Pho.-,p*■ll;u•'^,    'AcLtones, 
Preparation,   Molecular  ,-,tr„ctiirc,   CticrTiua.  anaiv^i--. 
Chelate  compciunds. 


A1V279  562      OTS       $1    N) 

Tulane  L    .   .Nev^  Orleans,    1  a. 
MIXEl")  COMPLEXES  OF   lOPFKKd!)    -Vry-L- 
o-AZOPHENOL   AND  ETHANOl  .AMINE    ( 'K    H  !  t  lY  1 
ENE[")IAMINE.    bv  Elwcxxl  1     Conzaies  anC  Mam  B. 
jonassen.    Technical  repc.    no     2  on  C  >ntr  ict 
Nonr-47509.    16  Apr  62,    lip,    12  ret- 


i  ^ESCHIPI  MKs     •Cmiiplex  cMmp«>uiu!s,    'Cloppt-r  comr 
{KH.jndr>.    Nitr  -gt--:;  .    'iniviunv.!--,    'Rn-nols     *hih,aiiols. 
•b  t^.'v  lene--.    'Xiv.irio,    Pt--p.ii  I'lmi,    '^[xvti    vt  i[ii}\^- 
analysis.,   Electrical  conC^ct  m.  ■  ,   .M.ij;:Htic 
suscepcibility. 

The  coppt-Tdl)  1'"'  1-  kr  'Uf.  tc  f^rm  all  cinnplex  with 
O-O'dihydi .  A\    i/> 'tK.;i/e:ie  (ahtire'.      ,:'ve).    ThiJi  ctxriplc.x 
reacts  with  ethyleiiediamnie  (.i!)t;i  e'v  .   e;-)  or  ethanoi 
amine  (abbrev.   e;;  )  t  •  t.-rm   1  11  .  v>mpR  \  [Cu-dve-en] 
or  (Cu-dve-emI  i  e-ixct  1  .el\    .^f.rtv  ','h   c.  pixr(Il)  lor 
-L'-'-.i-vlv  has  a  coordination  nuMitKi  "t  ri.e      Uie  si.nJ 
(Cu-dye-em]  complex  on  the  other  J  a;u;  .-    i  -l;:ne!   wuh 
a  magnetic  moment  of  1 .  3  B.  M      !  ;■.  Ir.  -g"-'-  ^"  'ndin^ 
seems  to  contribute  to  dimei   -.tatnli/..iti  'n     (Author) 

Xli-jsQ  29 J      O  IN    S  I.  M) 

Washington  U.,   Seattle. 
RE.^CnONS  OF   THE    HA!  (k;1-:N    F-T  (  i 'KO.sl  1  1-Al  L>, 
FOSO2F,  CIOSO2F,    Hm  S(   jl     AM)   bi(U,s('_,I  )  ^,    h\ 
'.Vilham  P.  Cilbreach  and  Ccorge  H.  Cac     leehruca. 
rept.   no.   i8  on  Contract  Nonr-47:'(  l^).    .^^2,    Ihp. 
11  refs.   ARPA  Ordei   no.    26-60,    la_-,i.  2,    li.  m    1. 

DESCRIPTORS:  •Fluuridcs,    •buliai,-.    •ii.iK'geii  .on  - 
pounds.  Chlorine  com^xjunds,   Fluorine  conip>iund.N, 
Bromine  compounds.  Chemical  reactions,    Eth\  lent..-. 
Nuclear  magnetic  resonance.   Infrared  spcctri'^copv. 
Mass  spectroscopy. 

The  new  reactive  compound,  chlorine  fluor   .-^ultate, 
CIOSO2F,   was  produced  by  the  combination  oi  .hlorin^ 
with  peroxydisulf.:rvl  difluoride,    SjO^F2.    at  .ilx)utl2'^' 
under  pressure.    Ir  v.imiMitv:  ah:.  !(,'i  iii  101  oeths  lent  :i 
form  2-chloroteti  at  Ui  -roetnyl  fluorosuli  itL .     I'hi.s  tvp, 
of  behavior  was  i.juik!  to  be  typical  of  tlie  i,aK>gen  (I) 
fluorosulfatcs  of  fluorine,  chlorine  and  bron..ii'..     The) 
were  added  across  the  carbon-carbon  double  UikI  to 
bind  the  halogen  atom  to  one  of  the  carbon  atom.--  anc 
the  fluorosulfate  group  to  the  other. 

\D-285  205     OTS  $2.  60 
Washington  U.  ,  Seattle. 
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Fi  Vi  AFLUORIDE  [AND]  PKEPA 


RATION    \Nn   PKOPHK  TIES  OF   DIFLL'OROFI  LOK(  ' 
Sl'LFAT( 'A.MIN!     NK2OSO2F,   by  Claude  I.    Meiiili 
Max  Lustig.   and  George  H.  Cady.  Technu  >.  :  epi      ^^ 
.nd  r  on  Contract  Nonr-477(l6).    1962     2=>p     2»iel.-. 
AKPA  Order  no     26-6(t. 

DEStKIPluK.s    '.suitui   .o[npuund.■^.    "Muon  le-^ 
•Amines.    •Bromides.  Sulfonyl  radicals.  Owgen 
compounds.   Bromine.   Hydrazines,    Reaction  kinetics 
Physical  properties.  Chemical  properties.   l\c'.mp<^--' 
tion,   Photolysis,   Infrared  spectroscopy.   Llti  iviolet 
radiation,   Nuclear  magnetic  resonance.   S\ntlu>i>. 

Sulfur  bromide  penufluoride  has  been  piifvirei  in 
reaction  between  bromine,   bromine  pentaflui'i  ide  .>  i,; 
sulfur  tetrafkK)ride  at  ICX)"  under  autogenous  pie-M.:e 
in  a  Monel  tube.    The  compound  boils  at  3. 1°  and  in  the 
liquid  stale  has  a  faintly  yellow  color.    It    iekompi>-e^ 
above  1 50'^,  undergoes  hydrolysis  at  ro<  •V'  rem  pi' i  <^.■■■'- 
adds  readily  to  ethylene  and  in  general  tx  li  ive->  a-   > 
reactive  substance.    (Author) 
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Organic  Chemistry 
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h-nk^ineering  Experiment 


CJeoi  CM  l:i--t     it    I  ec 

S'.ri  'ri.    .\tl.int.i. 
:.HASK'A1     PROPER  IIES   AND  STRLCni'RAl     CHARAC 

•  .KI.STICS   01    POLYMERS    RE.SLl  TINC    FROM 

l^tis-;    hl-f-lAT      POl  YMLRIZATION,    b\   L     W     Elston 
a.-..;.  A     M     Hurrous      fTuarterlv  technical  status  rept. 
no.  2     1  june-.^)  Aug  62,   in  c:onrract  AT(.iP- 1)202. 
'  ■  v-'p  ^2.    1  ^p     \  ref' 


>:^-i  h\  ]     (11-s  5,2. 60 


Tulane  U. ,    New  Oi  lean.-.    La. 
..M'VKIANCl:   Of     D.^LTA-BONDING   IN    INORGANIC 

o^iKDINAIION   COMWLNDS.    by  Hans  B.   jonassen 
1::,:  |..Kka  Kvrki.    Status  lept.    no.    ^  on  Contract 
S.ns -4^=^09.    lsjulv62,    24p.    I  4  i  els. 

hH:KirrORS:  Inoigamc  substances,    'Complex  com- 
.^  .:id.-,    •Chemical  bonds,    '(.^uinolines.    •Halides, 
.•;\Oroxides,   Chlorides,    Bromides,    •Copper  compounds, 
'Lithium  compounds,    A.e;ates.    Synthe.si>,   Stability, 
Physical  pioperties.   Single  .1  ystals.   Preparation. 

f  Thepa-r  hall  a  vear  has  tven  primanlv  spent  attempt- 
ing to  Jetermine  The  vtahilit\  constants  of  the  copper(II)- 
^-hydr.ixv  juinoline-chK.riJc  and  bromide  complexes; 
Jeterm.ning  conditions  essential  lor  the  precipitation  of 
■-  .nrteren!  torm>  ot  o>pper( ll)-s-hydroxyquinolates 
■:.   ...-iiig  thi.--  inlormat;,..!,    preparing  be'tter  single 
■'.-•aL-  tor  x-i.u  >tudu-,  and  studying  the  interaction 

^  'PPei(ll)-aeetate  Witt;  H -ludroxyquinoline  with  the 
-1..T.  :o  piepare  the  niixe.    complex  .  opper(lI)-8-hy- 
Jroxyqumoline-acetate.  L.-,ing  CL.pper(ll)-8-hydroxvquln- 
'ilne-bI  omide  and  lithium  acetate  in  ^vater  a  new  cop- 
>-r  complex  ha.-,  tven  pi  epared.     A  study  of  its  proper- 
-  r.a.--  Iven  -^tai  ted.   (.Auttx'r) 


Physical  Chennisfry 


I 


.\D-279   S42       OTS  $1.60 


Ji'-i:;  Coll.  ,   (irand  Rapid's,    Micli. 
Ht   I^LSSOLrnON   OF    SILVER    OXIDES  IN  ALKA- 
..NH   SOLITIONS,   by  Thedford  P.    Dirkse,    Leonard  A. 

>a:.ce:    Lugt,    and  Harold  Schnyders.    Tex^hnical  rept. 

n>:.  4>>r.  c'ontract  Nonr- 1682(01 ).    1  Apr  62,    14p.  b  refb. 

DE.SCRirrORS:  •Ele'ctrochemistr\,    'Silver  electrodes, 
^'■•e:  coiiifxiunds,    •Oxides,    St)Libihty,    Redaction, 
-■>-!!;.  potential,    Pexassium  compounds,   i-Iydroxides. 

"^•i-'  2issoLuion  of  Age  in  1  N  KOH  ha-,  been  followed  by 
"■!!■■:  iv.ining  iis  solubilitv  aiHi  by  observing  the  changes 

i'^ifeniial  ot  a  silver  electrixle  m  such  solutions.    It 
•  -  MK  Lided  thai  AgO  does  dissolve  readily  in  KOH 
solutions,    but  then  is  reduced  bv  the  water  to  a  form  of 
monovalent  silver.    (Aattior) 


TID- 16694     OTS     $2.60 

Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
EFFECTS  OF  HIGH  DENSITY   IONIZING  RADL\TION 
ON  COLLOIDAL  SYSTEMS  AND  SUSPENSIONS,   by 
Werner  N.  Grune,   Walter  H.  Burrows,  and  Clyde  ' 
Orr,  Jr.    Quarterly  technical  status  rept.  no     I,    1  Mar- 
30  May  62,   on  Contract  AT( 38- 1)202.    22  June  62,   22p. 
62  refs. 


.MATT- 148       OTS  $0.75 

Plasma  Physics  Lab.,   Princeton  U. ,   N.   J. 
DETERMINATION  OF   DIFFUSIVITY  AND  SOLUBIL- 
ITY  IN  TWO  PHASE  SYSTEMS,   by  F.   W.   Camp  and 
E.   F.  Johnson.   Rqjt.  on  Contract  AT(30- 1)1238. 
Sep  62.    35p.    NASA  N63- 12102. 

AD-280  322      OTS  $3.60 

Washington  U. ,   Seattle. 
LARGE   SECONDARY  INTER  MOLECULAR  KINETIC 
ISOTOPE  EFFECTS  IN  NON- EQUILIBRIUM  SYS- 
TEMS.   ENERGIZATION  BY  CHEMICAL  ACTIVATION 
[AND]  THE  UNIMOLECULAR   DECOMPOSITION  OF 
CHEMICALLY  ACTIVATED  sec-BUTYL  AND  sec- 
BLlTYL-d  RADICALS.    REACTION  OF  H  AND  DWITH 
irans-BUTENE-2  AND  BUTENE-1,   by  J.  W.  Simons, 
B.   S.   Rabinovitch  and  others.  Technical  rept.   no.  9  on 
Contract  Nonr-477(14).   20  Apr  62,   38p.   41  refs. 

DESCRIPTORS:  •Butanes,   Hydrogen,    ♦Deuterium, 
Chemical  reactions,   ♦Butyl  radicals,  Methyl  radicals, 
Butenyl  radicals,  Pentanes,   Pentenes,   Isotopes,   Reac- 
tion kinetics. 


AD- 290  362    OTS  S8.  10 

Westinghouse  Research  Labs.  ,   Pittsburgh,   Pa. 
TRANSPORT  STUDIES  OF   DEFECT  STRUCTURE   IN- 
ORG.ANIC  COMPOUNDS,   by  R.   J.   Ruka.     Semiannual 
technical  rept.   1  Apr- 30  Sep  62,   on  Contract  Nonr- 38 
Contract  Nonr -3800(00).     [1962]  87p.     37  refs.   ARPA 
Order  no.    300-62. 

DESCRIPTORS:  Inorganic  substances,   *Calcium  com- 
pt>unds,    ♦Zirconium  compc-)unds.   Oxides,    ♦Yttrium  com- 
ptiunds,   ♦Tliorium  compounds,   'Crystal  growth, 
•TTiermoelectricity,   Power  supplies,   Electrolytes, 
Chemical  impurities,  Conductivity,   Electrolytic  cells. 
Heat  of  reaction,   Electrodes,   ♦Fuel  cells,  Thermodv- 
namics.   Diffusion,   Solutions,   Lattices,  X-ravdiffraction 
analysis,  Transport  properties. 

Contents: 

C.rain  growth  of  CaQ   j^Zr^  84OJ    §4  by  T.    Y.   Tien  and 

E.  C.     Subbarao 
Fht,  rmLX'lectric  power  of  solid  electroUtc  rhermo-cclls, 

by  L.   J.   Dykstra 
Lix:alized  heat  evolution  from  electrode  reactions  in  a 

>olid  electrolyte  type  of  fuel  cell,   by  L.   J.    Dyksiia 
Mtasurement  of  the  Seebeck  cotTficient  of  a 
(Zr02)  o=(CaO)   ■  c  electrolvte  thermocell,   by 

j.   Baucrle  and'R.   Ruka 
A  pr(Kedure  for  measuring  vTtrium  diffusion  in  the 

Th02-Y0 

Sublwrao 


Th02-Y0|    -  system  by    P.    H.    Sutter  and  L.    C. 
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EARTH  SCIENCES 


AD-2M  045     OTS    $5.60 


EARTH  SCIENCES 

is-iMi  ors  si.  ID 

Institute  for    -XMrnic  .'<■. -.t  ,t: .  t,,    I  'a  i  ^r  irc  I',   of 

Sciencf  and  Ttch.  ,    \nu  -.. 
THL    ABSOLI'TP:    AWS'IVAV!     (^f      nu     rilwoMIlM 
ISOrOPHS   IN    SOMl-    s[(-()NnA^V    MIM  '<  M  ^.    o . 
H.    J.    Svcc.   G.    IX    Kl'-ich.    in.!  I.    Cipli-n.     Kept,   on 
Contrac   WU)^-vn^   h2.    [■^^2,   ^p.     I    ret. 

AD- 274  271       arS       SI"   =>!' 

Pacific  Science  Boar  J,    Nationai  Kc^ea;.::  Council. 

Wdshingtt)n,   I).  C 
GEOGRAPVfY    AND   LASH  ECO[iX;y   OF   ClIPPhRlON 
ISLAND,    by  Marie-Helene  Sachet      KefX     or.  Tontr  ict 
N7onr- 2300(1 2).    28  Fet-  ^2,    M^r     INird-.    Atoll 
Research  bull,   no     '^^. 

DESCRIPTORS:    'Pacific  !>ian^S,    •C,civra[V'.  .    "h.    1  <• 
•Climatology,    Atmospheru-  temper at^;re,    Baronuti  u 
pressure,   Wind,   Storms.   Humidirv,   Clouds.    \'i-.itMii'-. , 
•Oceancjgraphv,   Ocean  currents,   (Ve'an  Aave-^,    I  :Je--, 
Temperature,   'CX-'ean  bottom  top()Bjaphv,   Marine 
geology,  Mountains,    Reefs,    *Terrain,   Beacher-, 
•Petrology,    Rock,   Soils,   Sedimentation,    *CW-''i^<:, 
History,    'Plants,    •Animal-.,   Mammals,    f^irJ-^, 
Reptiles,   Fishes,   Mollusca,   Arthropods. 

Geography 

.\D-2H0  4<?"     OTS    $l.h*» 

Columbia  (J.,   New  York. 
THE  PORT   OF    THCnNCHOR     TUf'    [MRKC'I    ( X  flA  \ 
OUTLET   FOR  CASA\UNCB  (Sf-:NHCAIJ,   bv 
I^ichard  J.  Peterec.    Kept,   on  Contract  Nonr-2^^|<  J  ■»). 
[1962]  20p.    14  refs.  Tectuucal  rept.   Ca  2U-62-No;,r 
266(29)  C«og. 

DESCRIPTORS-    •Harbors,    Rivers,    •Frenc-,  West 
Africa,  Commerce,   Ai^riclture,    l-lconomics,   'rKin 
areas.   Culture,    •CK.'Ot'raprA. 


AD-2Hi  45m     cn  S    52,  W 

Columbia  (J. ,   New  York. 
THE   POSITION   OF    KAOL.-XCK    (SKNKCAL)   AM^ 
OTHER   PORTS  OF   THE   SALCX'M   H.ST'AR\     IN 
WBST  AFRICAN  TRADE,    by  Peter  ].   Peterec 
(Bucknell  U.).    Rept.   on  Contract  Nonr-2^^<2'^),    J~p, 
15  refs.  Technical  rept.   C..  21-^2  \onr  -'hfxJs))  (*■  ,c. 

DESCRIPTORS:  •HarK)rs.  ristuaries,  *!  renc  A.-st 
Africa,  •Commerce,  Navigation,  Industries,  I  ran.-^- 
portation,   .-Kgnculture,    t-xomimics.    'C'reok^rap'rv. 

AD-28U996     CTIS    S2.  ^t) 

Columbia  U.  ,   New  Y(,>rk. 
SAINT-LOLflS-IXI-SfeNbCAI.     FH!-;    NAI'RM     i  X   riA  \ 
OUTLET   FOR  THE   SENEC.AL.    RIVHR    VAlI.rlN,    tn 
Richard  L.   Peterec  (Bucknell! '. ).    Rept.     intOntrict 
Nonr-266(29).    [  1962]  2^p.    JS  refs.    lechnical  refX. 
Cu  19-62-Nonr  266(29)  (-eo^;, 

DESCRIPTORS  Africa,  'Marbors,  'I  ra:is[i.  ^nation, 
•Commerce,  Cieographv,  'Rivers,  l>raina^e,  ''rKm 
areas.  Tables,   .\griculture,    'French  West  .Afriea. 


AD-2H1  045     (ITS    $5,  60 

Montana  ^tate  I  '.  ,    Mi.'.soida. 
\    sr''l)^     (  II      Ctvl  )Mi  )RPHIC    (   HANCIvS    IN    hlARTH- 
iM'AKK    FF:^T^RES,    Ht'IBCt-iN    1_\KH,    MON'IANA, 
t'v   Mane  MirisaA.i.    I  i:iil  rept.     ':;  t  ont  iMct 
N  ■  .r-  ^  J>4(i«i).      Nf'J,    ^t-\\    M  retr.. 

DESC:Kin(>K^     (V'o^rip'.s,    •fuirrhij  .akes,    Cc-ologv, 
CUmat!  ilok^N,    •i-lrosion,    *i)raina^e,    muIs,    'Montana, 
I  able-.. 

\;alvsis  ot  J»4ta  ohtame.i  at  scarp  stations  indicates 
ttkit  k;ri'.:K;  -.lojie,    ^lav-silt  ^onte:it,   aiu!  >car]>  height 
exert  a  co'urol  op.  sc<ir]^  retreat.     I   :•_■_■  tall  ot  niatei'ial 
.i-A.:  slidKig  forwarJ    >f  blocks  have  res..lte^:  m  obscurity 
<'.  r-e    Ti^ma!  fPKU.    r*,a:;cL-s  ■.)■.}  r':e  face  ':.ive  occi:rrec 
rapi,:l\    .:;  :■■.>.••  vear-  a:i,:  ;r   :  -  1-dt  t.'.at  the  .-.caqis 
A'.ll  r.i"i:'.  be'  .-itabi  li/eJ.  ,inJ,    m  :':ian\  ca.ses,    lioaled. 
K  :;icKp  ii;its,   created  .\h.ere  scarjis  crossed  streams, 
mit'rate  1  primariK  ii'  respxinse  to  Aater  volume. 
;>isappe'a ranee  takes  pla>.e  b\   removal  of  material 
.Mt;.  inirne.iiate  Jeposituii  J(  ".'.[i.-.t  ream,   d'.iA  by  re- 
treat ot  t(,e  KnicK  jpstream.    Drainage  nets  have 
.levelopt'J    in  th.e  ..plifted  Ivact'..     V^:c  manner  and  rate 
if  .le-velopnietu,   as  v^ell  a.',  t:*..-  morphology  of  the 
streatiis,   .lepe*nJs  ..piMi  t:ie  initial  si. rface  slope  and 
tvpe-  of  material.     Ihe  netwrk  is  jstablistiod  altnost 
immediatelv,    later  c'ia:ik;es  Ixjinu  merelv  dn  elabora- 
tion of  t.'ie  or;gi:ial  ;\itter;;.     !-Apansion  an.d  integration 
occur  .-.im.iltaneously  m  different  fTart.-.  of  the  basin, 
indican-!^  a  state  of  equilibrium  i:;  tiie  system. 
(A^ct.ur) 

AD- 290  370  OTS  S2.60 

Chesapeake   Hi',   i'l--.,    I  ih:-.^  H   pi^m-  i '. 

''\n-i  if-«'l!-,    M  :. 
H\\    (   •<!    1^1      \i\       :^Jl   I   \     2rju:^    IS)--,    in-  n.    W. 
Pntchard.     Rept.  on  Contract  Nonr   J-ts(  JO.     iuh  ^J, 
25p.    I  rcf.     Data  rept.    XV,  Reference  ^2    1. 

DESCRIPTORS:  •Oceanographical  data.  Meteot  olo^u  il 
data.   Physical  propt^rties.  Geography.   Ttmp<  i  I'u'    , 
Density,  Chemical    properties,   Sea  water,    ^lllnl•\, 
Tables,    *rhesaptake  Bay. 


AD- 290   i71  OTS  S6.  60 

Chesapeake  Bay  Inst. ,     Johns  Hopkins  U. , 

(.^nnapoiis,   Md.  ] 
BAY   CRUISE   XV;    SEPTEMBER   11 -2(),    l^J^"",    bN  I\    ■'^. 
Pntchard.     Rept.  on  Contract  Nonr-24^(  2  M.     |ul\  ^-, 
61  p.     2  refs.   Data  rept.    U;  Reference   <•  2   2. 

DFSCRIP' '   '""-    ''v     i:.'C:  iphical  data.   'Fstuai  i--^. 
Meteorological  ^l<i''d,   Phv.^ical  properties,  Geovziaph., 
TemV''^"J'^<-.   Density.  Chemical  properties,   ^.iv^i-t, 
Salinity,  Tables,  •Ches  i;>  ik     Biv. 

(See  also  AD- 290  370) 

AD- 290  372  OTS  $3.60 

Chesapeake  Bay  Inst. ,  Johns  Hopkins  L'.  , 

[.Annapolis,   Md.  I 
BAY  CRUISF   XV1:23  JANUARY-7  FEBRl    \■<^    l^-^   ""' 
D.   W.  Pntchard.     Rept.  on  Contract  Nonr-24^(2o). 
Julv62,    40p.     2  refs.   Data  rept.    IS;  Reference   ^2    ^. 
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PI  sCKIFT'ORS:  *()ceanographical  data,   Meteorological 
t.r.i,   Ph\^ical  prop<,rtK>,   G(.ogiaphy,    T(.  mp<.  raiurc , 
A:i-i;\,   Chuinual  prop<.r!K.s,    Sea  watLi,    Salinity, 
Tables,    V'ht  -atx  ik.    R.iv. 


(See  also  AD-  2^^!  i   ^'  i  ) 
AD- 290  373  01'^  S^.bO 


Ches.iix  iK^    Bi\   In-:.,    |.  .f-:i-  li  ipkm-  I '.  , 

[Ann.i,-«'ii-,    .Md.  i 
BAY  C:--LM     WII.  22   XTKIl     1  ^  MAN'   I9^s,    hv  \\    W. 
Prifchard.     Rept.    on  Con; :  .ict  Nonr- 2-t^(2l)).     ]uK^2, 
"p.    2  ref-.     I^iati  tip'.    '•^.  R^fLunC'-   ^2-4. 

DESCKIP' ( '"■J"^'   *(V-     moetiphicil    i.i'a,    M<, 't  orological 
Jata,   Ptr.-K  n  j^t    i\\:-\    -,    C-  ■  ijr- iph\,     I\  mfx  r.i'urt.  , 
Dtnsii''.    Ch'  mu  il  pt.'[>  t;u  -,    ^^  a  v*,att  r,    S^ilinify, 
•Chesa[>  ik.    H  iv. 

(See  also  AD  2wii   r.) 

AD-290  37-  nrs  5  4.^^0 

rhe-i[>   ik.    Ba\   In-'.,    lohn-  Hopkm-  L'.  , 

(Ann.ij-"  'il-,    Md.  ! 
BAY  CM'Isi     WHI-    b  Al'CU'sT    22  AfCiCsr  l^-S,    by 
D.  W.    r-i-chi:.!.      K'  p'.    on  ("on'T.ic-  Nonr    24S(20). 
July  62,    ^I'p.     1  )a' 1  ;  ■.  p' .    i-'^:  Ktfiit.nct    '^2  ^.  . 

DESCHiriuK^    •iVt.in.vi  iphical  data,    'I-tuaries, 
Meteorological  .;,im,    l"'h.\-icai  projxrth--,   (n  ograph\, 
Temperatui  (_ ,    lV!t-iiv,   (lumicil  pio^iruv,   ,S(.  a  water 
Salinity,  Tables,   •Chesapt  im    Ri\. 

(See  also  AD- 290  37.3) 


■2^0  .376      OTS    ^2.  h 


!,r.-    i  i.  ipMi;-    r.  . 


Chesapeake  Ri\   Ii;-'. 
lAnnapoli-,   M  :.  ] 

3.\Y  CRL'ISl     ,\l,\     ,  N(  A  lAHl-.R-l  !    !)la' 1-,Mi-(1-;k     1^-s. 
b\  D.  W.   1':  I'.  i,.ii .;.     '^iv.   ^.!i  (\ip-rac-  N.mi -24s(2' )). 
Jul  62.   25p.    Dim  t-.pi.     iW,  iU-leieni.'    h2-~. 

DESCRir  1  (  -Ks.  .*(  K  :  aimc:  apt.i.ai  d.na,    •  i-..-tuar le-, 
M'.'teorulogical  data,    I't:\-K  il  piop^r'ie-~,    Cieoeraph\, 
Temperature.   !)-n-it\,   (.'h.-.  m  :l  .0  p;  .ip'  rtn.  s,   S-ea 
*afer,  Salinu\.    I  .U'l  — ,    *( 'Ir  >ap<.  ike  Ku  . 


(See  also  Al)-2^)   :>"-^) 
AD- 290  377      (MS  <^.N} 


I-l;:;s  Hopkins  ['. 


ChesapcasL    iii  .    I::^ 

[Annapoli-,  .M,:.  | 
BAY  CRLTSF-  ,\.\  2^  .MARCUS  APRIL  ls».S9,  b\ 
D.  W.  PntchaiJ.  Rep;.  ,  m  CDntrac!  Nonr  -  24s(2()). 
July62,    6~p.    I-kratL'pt.    4(i     Retei  eiK  e  b2- s. 

DESCRIl'l  ()Rs     'IK  ean>v:  apt-.ual  data,    •Fisuaries, 
Meteor  ok  >g:.  II  jat.i,    Pt;\M^al  pi  opert  n.-^,   (]e"ogi  ajihv, 
Temperatcie,    {h'.^.w,    (  I  em.wU  pi    ipei  ties,    Sea 
*ater,  Salinu\,  'I  d^k-,    't -.'le-ape.ikL^  \U\. 


^e  also  AD- 290  376 


AD- 290  378      OTS  $7.60 

Ciiesapeake  Bay  Inst. ,   Johns  Hopkins  (J. 

[Annapolis,   Md.  J 
BAY  CRUISE  XXI;  6jLfLY-17  JULY  1959,   by 
D.   W.   Pntchard.   Rept.  on  Contract  Nonr- 248(20). 
July  62,   72p.    1  ref.   Data  rept.   41;  Reference  62-9. 

DESCRIPTORS;  *(3ceanographical  data,    •Estuaries, 
Meteorological  data.   Physical  properties.  Geography, 
Temperature,   Density,   Chemical  properties.    Sea 
water,   Salinity,   Tables,   'Chesapeake  Bay. 

See  also  AD- 290  377 

AD- 290  ^9       OTS    S^.60 

e'hesapeake  Bay  Inst.  ,   Johns  Hopkins  U. 

[Annapolis,   Md.  ] 
BAY  CRUISE  XXII;  .5  NOVEMBER- 16  DECEMBER  1959, 
bv  n.   W.   Pntchard.    Rept.   on  Contract  Nonr-248(20). 
July  62,    s6p.     1   ref.    Data  rept.   42;  Reference  62-10. 

DESCRIPTORS;  'Oceanographical  data,   'Estuaries, 
Meteorological  data.   Physical  properties,  Geography, 
lemperature,   DensitN'.   Chemical  properties.   Sea 
water.   Salinity,   Tables,    'Chesapeake  Bay. 

(See  also  AD- 290  378) 


AD- 290  .iso       OTS    SS.  60 

Chesapeake  Bay  Inst.  ,    Johns  Hopkins  L. 

[. Annapolis,   Md.  ] 
BAY   CRUISE  XXllI;   2"  APRIL- 1"  MAY   i960,    by  D.   W. 
Pntchard.    Rept.   on  Cmtract  Nonr-248(20).    July  62, 
^~p.    1   ref.    Data  rept.    4  i;  Reference  62-1  1 . 

DHSCRIPIORS;  'Oceanographical  data,    'Estuaries, 
NL  teorological  data.   Physical  properties,   Geograph>, 
lemperature.   Density,   Chemical  properties,  Sc3  Ultcr, 
Salinity.   Tables,    'Chesapeake  Bay. 

(See  al^o  .\d-290   r9) 

AD- 290   iSl       OTS    $6.60 

Che.sapeake  Bay  Inst.  ,   John^  Hopkins  L. 

[Annapolis.   Md.  J 
BAY   CRL'ISE  XXIV;   22  AL'GLST-9  SEPTEM  TER  NbO, 
bv  1).   W.   Pntchard.    Rept.   on  Contract  Nonr- 24K( 21.1). 
July  62.   6Sp.    1   ref.    Data  rept.   44;  Reference  62- 1  2. 

DLSCRIPTORS;  'Oceanographical  data,   Meteorological 
data,    Physical  properties,   Geograph\.   Temperature, 
IXnMty.   Chemical  properties.   Sea  water,   Salinit\, 
Tables,    'Chesapeake  Bay. 

(See  also  AD- 290   ?80) 
AD- 290  .is 2       OTS    $,s.  60 

Che.sapeake  Bay  Inst.  ,   Johns  Hopkins  U. 

[Annapolis.   Mcj.  ] 
P-\Y  CRL'ISE  XXV;  22  NOVEMBER-S  DECEMBER  1960, 
bs  i^.   W.   Pntchard.    Rept.   on  Contract  Nonr- 24H( 2'j). 
Jul\  62,    sip.    I   Iff.    iOata  rept.   4,s;  Reference  62- 1  \ 


nC-C/"U  ID  rr^D  <;•     •PW-..  in/^rr  jnhi,- j  I      lirj        V.1    Tfi  ir  .  il.  »J  1. 


.\n  environmental  stu^lles  orolect  was  Jeveloned  utili?- 


<;ection  1.    Ccxilinc  and  Ventilating 


ricai  ana  ciecrronic  tngineering 


DESCRIPTORS:  •Oceam)t?raphiLdl  data,   M  jtcur  uU>^u  al 
data,    Physical  propcr'ics,    C'.tcvr  apt'A,     I -nipi.r  arur  •.  . 
Density,    Chemical  pr  .'p-.r  ml--.,    .s-.a  Aa'.:.    ^jalinitv. 
Fables,    'Chesapeake'  R<v. . 

(Set-  alsi)  AD- 2*^)    i'^l) 

AD-29()    ^Ai       OTS  V^.  i^l 

Cliesapeakt;  Bav  Inst.,    j.-l.r,-)  Hi'plc.iis  U. 

[Annapolis,    Md.  ] 
BAV  CRUISE   XXVI.    27  FEBRLARV-'    APKll.  Is^-i.    n-, 
D.    W.    PritcharJ.    Ke^c     >r;  (> 'i;tra.  ■  %■  r :    J4^(2t'). 
July  62,    33p.    1   ref.    [)bta  rept.    4^     KeferLnu  e  hJ    1 4. 

DESCRIPTORS:  •Oc  eanc)^rap^.lcai  Jata,    .Meteor   .1,^^.^  a. 
Jata,    Physical  prt-ipt-rties,   Gei>graph'v,    1  ei:;^xTat  .r  e, 
Density,   Chemical  propfitio,    Sea  Aaret,    Saiin-tv, 
Tables,    •Chesapeake  Ba, . 

See  also  AD- 290    5S2 

AD-29()   384       OTS  S4.  i^' 

CJiesapeake  Bav  Inst.  ,   j^jhr.s  Hiipkins  IJ. 

[Annapolis,    Vld.  ] 
BAY  CRLTSE   XXVIl:    1^   JLLYl    ALCLS'I    1^1,    tr. 
D.    W.   Pritchard.    Rept.     m  (.rtrj^;  Nor:    24-^(2)). 
Julv  62,    43p.    I  ref.    Dn'.a  rept.    4^^     HetereiKe  ^^    IS. 

DESCRIPTORS:  •CXeano^raphual  Ja:a,    Meteorological 
data,    PTiys  ical  propert  :e> ,   Oei 'gr3pf;\ ,     Ter-'ivra'are, 
Density,    Chemical  pr   )pcr':es,    .v;a  Aa:e:,    ^aiiniiy. 
Tables,    'Chesapeake  Ba. . 

See  also  AD- 291)    3^  < 

AD- JMl    !  S4       urS    S..  10 

M.irine  Lab.  ,    I',    of  Miami,   '".ir  il  '".  ir^l--,    Fla. 
Bt-TIAVIOCR   OF"  PI  ANKK^S    l.S    RVA   \ '.  U   \    TO  HV- 
L):<(X:;RAPHK:    FACTOR-S.    t'\   MiLi:  .   H.    M»:e.    Final 
rept.    onContrai.'  Nom -■<40<  1  2).     I-.r'"  '^  _,    7p.  6  refs. 
Kept.    nil.    .Ml.  621^6.  Hep;,    ik',    ■^■^  o. 

DHSc:RIPTORS    'M  inne  biok>gy,    •Plankton,   Oceanog- 
raptiv,    'Hydr^igrapr.u   ->urveving,    .Aquatic  animals, 
[eniper  atui  e,   Pie-.»,Liie,   1  ijjtt,    Adaptation  (Physiology). 


A  ith  observed 
r;w::  .  .;i   iphlC 
liue-   •'t;.  A    the 


Predicted  dist r ibutioi; ■>  *ere  v.impar  j 

pla(ikti>n  distributions  jiiJet    i  ran^--  . 

conditions.    Prediction.-,  jsin^  ".pu.il 

relative  sensitivitv  ot  :h,   .   'pcpi),;.--  U'  :  .nip, : -i'..i  e, 

lilu.'iMiaMon,   and  pressure, 

AD-2H0  29"      OTS    5  ^.  6() 

Texas  .A  i  M  (\~>1L  ,   College  Stati-in. 
OPPORTUNITIES   FOR    KN'VIRONNU'NTAl     RKSEARCH 
OFF    PA.SAVU   CITV,    F-T.ORIDA,   hv  R.    :\   Oaul, 
A.    D.  Kirwan,  Jr.,  and  \.    ;■:.   I.   fV^st -n.    .■<epf.     >n 
Contract  .Sonr-2l  19(4),     1    \pr  '^J,    '^^y.    ^^  ref^. 
Reference  no.   62- ST, 

DESC:RIPT0RS:    •CXueanograpnic  e.i..ipt!ient,    l^N-ra- 
tories,  Oceanographic  data,    •Data  pr'-icessm^  svste-Tis, 
Tides,  (Dcean  waves,  Ocean  crr-jnts,   ^e  li'^entati  ■■:, 
•Florida,   Gulf  nf  Mexic-. 


.\n  environ fTiental  studies  project  was  developed  utiliz- 
ing two  Navy  platforms  and  automated  techniques  for 
Lita  collection  and  analysis.    This  report  describes  the 
pr-.'.soiu  stati:s  ^)f  the  project  and  indicates  some  other 
-ireas    >I  •.■rivi  :■' inriK'iital  resoarct;  ttut  might  bo  exploit- 
ed  .^it':  facilities  an.!  tv'Ch.ni  jues  at  '.and. 

Physics  of  fhe  Atmosphere 

\ASA    N63-12702       OTS  $0.  50 

(',.\Ll,i:   :  s^Viv  e  [l.^it   (eii'ei,    Natior.al   Aeronaut  ic- 
i;  .:  S^M.. '.■  \  I::,..".,  s'l  ,i:.  'i,,    (.  ,t  t'etdx.-!: ,    Md. 
\    MOOM     (  >[■     nil     \'i   If-  I    KiNOSlllFRK,    bv 
'.    i  a:  1   Stxl.hM.     i  eb  ^  \,     14p.     l'   rets.     Uvhnical 
11' <e  :■>    1670. 

NYC- 1"4^>4      I  •:  N  S-"-.  "<) 

h   't   >^ies,     1::^.,     'A  es  tw.  .  i^l,     N.    J. 
iiK.H    Al    :ii:   Dh    BAl  UH'N    SAMFl.lNC^,    PRCX3RAM, 
by  Colin  C.    .Sander  >«;,    R.i'v  ;;,oi.  :  J.    1  ag  'iiia  t  s  ino  and 
others.   Ouartexl.   :  qi' .    i;o,    1,     m,  i.;ontr  a^  t  .M(:3C)- 1  )3<l71 
I   Dcx   t^2,    sJp.     iJ  rets. 

ENGINEERING 

PB   162  X57      Cn'^  SI.  ''^O 

Na.  il  F.ngintfri'V  i  _\p<  :'::-,e-r  N'ation,     \'^.n.i[x>li-;.    Ml. 
;\-\(  'i'' ";   >K»N    nHAI'IINC    IN^i   AlINc    si   Ul-VIuS.    h\ 
'A.    C.    ^    .*:•••/      I''   F-\!    ^^.     I4p.    ~   re!-.    [•  valiiat lor. 

rept.  '.^a.^^. 

DESCRIPTORS:    •Profxller>  (Marine),    M- valating  ma - 
terialb,   Larrunatcxl  plastics.    Load  dj^trih.' ion,    le-'-, 
•Shafts,  Troque,   Propeller  hubs,   .•->.*  ij^  .';..lis,   (  om'sion 
inhibition 

Loading  tests  are  described  for  a  plastic  sieeve  inuided 
to  insulate  a  bronze  pn>p<.ller  from  ;r-  -h..itt  iii  order  'o 
prevent  galvanic  action  ^uh  'tit  -.'.ip  -  ~eei  dull,   .\l'er 
nating  torsion  tests  were  made  on  a  5.  ^    dumeter  pro- 
peller shaft  and  a  simulate*.!  propeller.     17. o  propeller 
was  insulated  from  the  shaft  by  means  of  a  polyester-gl 
glass  laminate  sleeve  1/16    thick  whi.I.  tits  o\ei  the 
shaft  and  key.    During  the-  early  stajL'-    'i  :hv  torsioi: 

test  the  propeller  hub  slipped  on  the  -t.if  i.^d  sheared 
off  the  plasQc  keyway  on  the  sleeve,  How<.  \  <_  : ,  m-.la- 
tion  was  maintained    (Author) 


PB  Isl  !::  Rev.   :     rrp",    Si.riTi 

B    rea  .    it  N'.it   :s    md  1Vh.ks,    '.*. .isr.ii'.gton,    D.   C. 
FiMAIINU,,    I'OOl.INO   V  [{.NT  HOMING   I-ORMI'IjAS. 
[{rvineere.;  iVrt'ortriance  Stan>.la r\l.s,    ['';bhc  Works 
Maritt':;a:K-.     -v-'p  '"■2,     ^2p.     N.WI  K  X 'K  s    P-~(I4.  I. 

DEiS(   KIPI  I 'Ks     •Mec'iar.ical  engineeririk;,    'Flandbcxiks, 
•Heating  syste:T;-,    'Hetncer.it; m  systems,    'Venti- 
lation,   M.ii:-.t    !ia:;v  •  . 


S   12 


Section  1,    Ctxiling  and  Ventilating 

P.i'iip  ^k^wn,   charge  or  recharge  air  conditioning  or 

refrigeration  systems  and  compments 

lea;!  evajxirative  or  air  cix^led  conLkinsers.  metal  or 

.ox>d  ccnTing  towers 
s/ction  2.    Heating 
oj-ai:-,   ind  till  vwtt;  water     fire  tulx."  boiler 

iix-:!  or  close     fire  SKle  and  skater  sKle  of  any  Ixnler 

;.j.i:i  \sater  suk.'     fire  tulx.-  boiler 
Cleai-.  tire  sule     fire  tuK'  Uiiler 
Assi.-^l  Nil  lei"  ins[X'Ctor 
Firc  t..tx   U)iler  t  ilx-s,    rennne  and  reinstall 

Aeronautical  Engineering 

N.^SA  N6M-  ^so      irrs     SI    2.S  | 

Ann-  Ke'-<.  itc(.  Center,   National  .-Xei  onautics 
and  Sp.ue  Administration,   .Moffett  Field,   Calif. 
A   L\KOL   SCALL    WIND-TUNNEL  INVESTIGATION  OF 
.\  WINCd,L.SS   Vl-.RlICAl     TAKEOFF   AND   l.ANIMNG 

AIKUKAI    1,    :'\   n.r.ulC-     Ki>enig  and  James  A     Rrad\ 
rer(i),    -^'^y     4  lef^.     lecl'.mca!  note  IVl  v35. 


i^  >-  jsi  I  ,  i.^vj         t  I  1  S     S  I  .  1  0 


I 


Behavioral  S>.un.Ls  Lab.,    lA--iospa*.L  NUdical]  Di\.  , 

Wright-Pattersoii  AlH,    Utn  >. 
NYLON   M'7T    Sl.Xl    !  ti;<    A   MuDll  11-D   ;iB-=.7  AIR- 
7RAFT,    I's  11.     :.    !.    llii;/Ktg.    !Cpi.   on  Biophysics 
if  Flight.    Dec  61.    ^p.    ^'n.:-.     A.'^D    K  ^  tina  al  t  ept. 


ept.  61-21)6. 


I 


:s^•<l!'U'K^,   •.s^.us,    *N\lon,    *  Ai  i^  laf  I  equipment , 
.)^-ftlgn,    U,  st-.    P.'.Hogi  ,ipli\ . 

\  light-weight,  adjustatiL  lu^iIv  demountable  net  s^at 
:.jr  persons  who  m a-:  opLi.i;^  iii  ^iainpe>J  vjuait^is  is 
Ascribed.    Tests  la-:ing  loi    iiioi  ^  than  a  \ear  in  a 
Tiiidified  RB-,57  have  shown  \Ul   s.ai  !o  Iv  tullv  satistac 
■jry.   IX-sign  drawings  and  ptiotogi  apd.s  .it  ;h.   nu  th.o 
if  installation  are  included.  (.Author) 


■.'. s  \  \^J-"  l^'^i^'     (TS    >1.  iK) 


1  .i:;^.;lev  R  'search  ("enter.   National  .Aeronautics 
and  Space  Adrninistration,   I^nglev  [Station]  Va. 

':7-rN  c^.ui'ii;  >    >><.   •  rcTi-iT  evali'.\tion  and 

W  i-.s-nCAIiON   Al'    HIGH   SniSOslC   SPEEDS  OF 

FHJss'BLi-:  uiMirAiioNS  ix'E  TO  w;ng-\spect- 

•'\TI(^   V  \K;-\  T'ONS,    by  Kenneth  p.   Sp-eemann. 
\  .c  ^',   .k.'classified  11  July  61,   3"" p.   23  refs. 
lechnica!  nv.'  •^'■k   \-2^,  i 

Chemical  Engineering 

■■.:r;  -  ^ls--lll    ( r\  s   Si,  m  | 

•Xrmo.M    iNese.irch  F  ivuukition,   Utiicago,   III. 
ELE(TrHMS-l  MIC  ULASSIFIUAFION  OF  ^UBMICRON 
\';'BOR\l-,  P\!<  l*ICI.i-:s,   bv  (.,    Umger.    Progress  rept. 
.'■^■-1   : X-c  f'2.   on  (.  oniract  .\  I(  11-1)5" ^.    L>iC  62,   6p. 


HW-SA-2810 


(Is  SI.  60 


Hanford  Atomu    P:  .ik;.,^!s  ( ipci  a:  ioi-.,    Rictiland,    Wash. 
MATLRIAI  s  (M    (  ONS  1  Rl  (  T"I(  )N   IN  NUCLEAR  FLELS 
'lEPARA  nuN^  F  AUli.l  IIF.S,    b^   WilhaniL.    Walker. 
Rept.   oi.  Conitacl  A  1  (4'>  T  )H=>(  i.     =<  IXv  62,    l~p. 


ricai  ana  ciecrronic  tngineering 

PB   162  816       OTS  $4.  60 

Electron  Tube  Research  L^ab. ,   U.  of  Minnesota, 

Minneapolis. 
DIFFUSION  AND  INTERFACE  STUDIES  ON  CATH- 
ODE  SLEEVE  NICKEL,   by  W.  G.   9iepherd.  Quar- 
terly rept.   no.   2,   9  Apr-9  Julv  53,   on  Contract 
NObsr-63172.   [1953]  43p.    12  refs. 

DESCRIPTORS:  *Cathodes,   ♦Nickel  alloys,    ♦Manga- 
nese alloys,  Grain  structure  (Metallurgy),    Spectro- 
craphic  analysis.   Furnaces,   Welding,    ♦Oaatings, 
♦Barium  compounds,    ♦Strontium  compounds,   Oxides, 
Chemical  reactions,  Thermodynamics. 

A  description  is  given  of  preliminary  experiments  on 
vacuum  preparation  of  small  samples  of  nickel  alloys. 
TTie  influence  of  grain  size  on  diffusion  is  discussed. 
Some  experiments  directed  at  controlling  the  grain  size 
of  available  nickel  are  described.  A  description  is 
given  of  a  furnace  and  the  technique  used  for  the  weld- 
ing of  diffusion  couples.  A  spectro-photometric  method 
for  the  analysis  of  Ni-Mn  alloys  is  described.  A 
standardization  curve  has  been  obtained  and  considera- 
tion given  to  limits  of  sensitivity.   A 'description  is 
given  of  a  preliminary  experiment  on  the  reaction  rate 
of  carbon  with  a  BaSrO  coating.   Experimental  tech- 
niques are  described.   The  thermodynamics  of  a  num- 
ber of  possible  cathode  reactions  has  been  considered 
and  related  to  similar  work  of  others.  (Author) (See 
also  PB   162   815) 

PB  162  817       OTS    $3.60 

Electron  Tube  Research  Lab.,   L'.   of  Minnesota, 

Mmneapolis. 
DIFFL'SION   AND  INTERFACE  STUDIES  ON  CATH- 
ODE SLEEVE  NICKEL,   by  W.  G.   Shepherd.    Quar- 
terly rept.   no.   3,   9  Julv-9  Oct  53,   on  Contract 
NObsr -6,3 17-2.  [1953]  27p.    12  refs. 

DESCRIPTORS:  ♦Cathcxjes,   'Nickel  alloys,   'Manganese 
alloys.   Nickel,   Diffusion,   .Annealing,   ♦Coatings, 
•Strontium,   .Adhesion,   'Tracer  studies. 

.An  outline  is  given  of  the  procedures  which  have  been 
used  in  the  preparation  of  diffusion  couples  of  Mn-Ni 
alloy  and  pure  Ni.    The  results  of  exploratory  measure- 
ments of  the  evolution  of  Sr  from  a  series  of  base  nick- 
els are  presented.    A  description  is  given  for  a  tube 
structure  which  will  permit  periodic  monitoring  of  the 
cathode  evolution  products  during  life,   the  drawing  of  a 
uniform  cathode  current  during  life  and  periodic  checks 
of  the  peak  emission.    Some  of  the  details  of  the  cathode 
evolution  products  by  means  of  radio-active  tracers 
are  given.   (See  also'PB  162  816) 

PB   162  818       OTS  $4.60 

Filectron  Tube  Rcse.arch  Lab.  ,   V.  of  Minnesota. 

Minneapolis. 
DIFFl'.SION  AND  INTERFACE  STL'DIES  ON  CATHODE 
SLEEVE  NICKEL,   by  W.   G.  Shepherd.   Quarterly  rept. 
no.   4,   9  Oct  53-9  Jan  54,   on  Cx)ntract  NObsr-63172. 
[1954]  43p.    12  refs. 

DESCRIPTORS:   ♦Cathcxies,   ♦Nickel  alloys,   ♦Titanium 
alloys,   ♦Aluminum  alloys,   *Magnesium  alloys,   ♦Man- 
ganese alL)\s,   .Melting,   Diffusion,   Spectrographic 
analysis,   ♦Coatings,   ♦Strontium,   Oxides,   Impurities 
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nja«;a  mm- 1291 6     nT<;  5;n.  7.5 


:  hi-  pr'H.  (.\li;r'.--  :  iv  >1'.  :\!  in  rhc  prt-pa ration  of  alloy  sys- 
rr-  -    r  \i  Al,    Ni    !i  a. ij  Ni-\!g  are  discussed.    Diffu- 
^m;-  -,'  .itu-      ■  -1:1    Mii-Ni  system  have  been  completed 
tx!  .a,    he  Jcsi  ritx.\!  In  the  equation  DMn  ^^  6.  3e  - 

4  [     .  r:,~  ^f.       \  -.ummary  is  given  on  the  evolution  of 

acr;aU  tri'i:     i     .x.Ji     •  ared  cath<xle  during  life  which 
.(.aj^  'D  •;■.(,•  .1  ivK.^i.'i;  • —r    ibservations  of  the  Sr 
c\'iivv'-:  -.h  i.L!  pr  i\  :Je  a  measure  for  the  rate  of  re- 
!  :     1        'I    tif    ixKi>.      vring  by  impurities  in  the  cathode 

!u.c  ....itci.     (.^oc  a.  ,.    ili    I628I7) 


is-412      ors  SI.  U' 


arch,   Iowa  Slate  U.  d 


[:;>■. r  .re  t  ir    \i  w,..    Ki 

V  :ciK  f  a;Kl    rtA;:.,    -V-!/^. 
Sl.MPI.E   HlGH-VOLIAGh    I  KAPL/ui.JA..   i'L  L.bi. 
(.E;NF-.HA  lOR,   b\  Luigi  Gonella.   [7  Mar  62 J.   7p. 

\\^\  v.;  i:-f)4      OTS  $1.  :'5 

Lewis  Research  Center,  National  Aeronautics  ad 

SivKi'  A.!mi:iistration,   Cleveland,   Ohio. 
\\h    ■    >l^)WER  TRANSISTOR  LOGIC  CIRCUITS,  by 
I' I      '      Sturman.    Feb  63,   "Ip..   20  refs.   Technical  aote 

■  :  'h2 


\: )-  >"  s  i- 


I  N    >  - .  '■m  i 


1  HMn  tilcc  rrun   I  uIk- u  )i  p.  ,  :5an  Carlos,  Calif. 

MlCfl   f'HRVKANCl.   C,>  \   STl'DY,  by  J.   R.  Hechtel  and 

H.    ; ).   (iaiii^.    juai  rcrly  rept.   no.    1,    I  June-lSep6l, 

n  i;..n:a.  •  i)A   >f>-U  i^-sc-87  il  i.    2^Sep6l,  Sip. 
/   rets. 

HF-'SCRIPTC^RS:  •i;i_>.  tmn  guns,   Mignetrons,    Llectro- 
-■  i-u -,   '[iljcT  >i    [vims.  Space  charges,   Electron 
T  in^i'ion.-,,   [    ».j.->ii'.;,   \!  up, ctic  fields.  Design,  Tests, 
hlcttrvin  'ubc-,   (.a'[iiKU  -  (hlectron  tubes).   Electrons, 
HIcctru  ficld.->,   M  I'licn.aucal  anal>sis,    Test  sets. 

\  ^'udv  was  ini'KiiLd  on  the  formation  of  stable  and 
A    li-tn.  j,-,cl;,    ;a»;n  perveance,    large  diameter,   hollow 
rvarTi^.    H  >rh  mii^rK'ion  ihjection  gun  types,  andPierce 
•\;-i     ^an  .kt  ivaM'w.>  are  under  investigation.    A  theo- 
.    'Ral  'rcatnKiif    it  'he  magnetron  injection  gun  based 

M'i    in  analvtK   ->pa^  ^   charge  solution  is  given.    The 
pr  itilL^m^  ot  ira:i>i;i  in  of  the  beam  from  the  space 
.  t.a:  j;.  tKiw  .^  .nvii:  i.ir.  m  the  gun  to  the  conditions  for  a 
-.rablc  beam  ;n  a  Jr  it"  tub^'  are  discussed.    Results  on 
.atn.ide  lodJing  in  j  mak^nerron  injection  gun  are  re- 
pur-cO.    A  pr-lini:na:  v  .!c-i^n  for  an  electrostatic 
ri,alviv«,  beam  ^uii  Aitl:  ;;■.  ^ik'ic  focusing  is  presented. 
! l;c  problem  , .t  niainMirank^  'he  percentage  of  rota- 
'1  inai  beam    -n-,  :  ,;\    i-    i  ,    -a    .jvel  is  discussed.    Severa 
m   'htH.!s  f  u   r   Jucing  the  percentage  of  rotational  beam 

rier  g\  arc  suggested.    A  report  on  the  progress  of  the 
..instruction  of  various  beam  testers  is  also  given. 
(Aurh.ir) 


1  i!!>,n  f;ie^rr,in   lube- Corp..   San  Carlos,  Calif. 
MICH  rrKVL.Wui-:   r,v\  SrUDY.   by  J.    R.   Hechtel  and 
^-    i'-    Hani^.      ,)aaieilv  rept,   no.    2,    I  Sep-1  D^-c  61, 

„■  (\in::  1.  •  i)A    )^-.|,g-,    ->-<ii.     l6Feb62,    78p. 


DESCRIPTORS:  •Electron  gun.-,.   •Magnetron -^,    II..!:,- 
statics,    'Electron  beams.   Cathode  (Electron  UjIi  ->), 
Space  charges,   MagnetK,   Fields,    Elextric  tiela-.. 
Focusing,   Design,  Digital  computers.  Test  equipment. 
Electron  transitions.  Mathematical  analysis,    lest  set.s, 
•Electron  accelerators. 

The  design  parameters  for  a  2"  diameter  magnetron- 
injection  gun  are  given.    These  parameters  are  derived 
from  an  analytic  space-charge  solution  derived  iii  the 
first  report.    Special  attention  is  given  to  the  design  of 
the  accelerator  and  to  the  ratio  of  cathode  length  to 
.athode  diameter.    Effects  of  the  cathode  current  on  the 
electron  flow  pattern  are  discussed.    The  electrical 
design  of  an  electrostaiicalls -powered,   hollow -Kam 
gun  IS  presented.    Characteristics  of  the  gun;  i.e. 
perveance,  cathtxJe  loading,  electron  trajectory  plots 
etc.,  are  discussed,   and  maximum  values  are  given 
for  several  beam  diameters.    Construction  details  of  a 
movable  carbon  target  beam  tester  are  outlined. 
(Author)  (See  also  AD-267  53.5) 

AD- 274  668      OTS   $«>.60 

Litton  Electron  Tube  Corp. ,  San  Carlos,  Calif. 
HIGH  PERVEANCE  GCN   Sll'DY,   by  R.   D.   Harris,  J.  R. 
Hechtel,   and  Ceroid  E.   Pokorny.    Quarterly  rept.   no.   \. 
I  Dec  61-1  Mar  62,  on  Contract  DA  i6-U.W-sc-87  il  \ 
30  Mar  6  2.    S-»p.    l  ref. 

DESCRIPTORS:  •Elcxtron  guns,   'Magnetrons,   Electro- 
statics,  Focusing,  Cathodes  (Electron  tube.s),  Space 
charges,   Magnetic  fields.   Electric  fields.   Design, 
•Electron  beams.   Electron  transitions.  Simulation, 
Analog  computer,   Digital  computers.   Test  sets,    lest 
equipment,  M.ithematical  analysis. 

This  report  includes: 

ELECTRON   RAY    TR.\CING   AT  RELATIVISTIC 
VELOCITIES,   by  J.  R.   Hechtel  and  D.  F.  Brauch.    h>'-:. 
I  >p.   lUus. 

A  study  of  the  formation  of  stable  and  well-focused, 
high-perveance,   large-diamofer,  hollow  beams  is  pre- 
sented.   Both  magnetron  injeciiion-type  guns  andPierce- 
type  gun  derivatives  are  bcing"^?(YVestigated.    Results  of 
computer  electron  trajectory  calculations  for  a  2  m. 
diameter  magnetron-injection  gun  are  given.    These 
results  are  compared  to  the  analytic  space-charge  flow 
solution  from  which  the  gun  was  designe-d  and  also  com- 
pare-d  to  the  preliminary  test  results  of  the  2  in.  diam- 
eter gun.    .\  discussion  of  tests  to  determine  the 
amount  of  rotation  in  beams  formed  in  magnetron-injec- 
tion guns  is  presented.    Results  are  given  for  one  par- 
ticular gun.    Construction  details  of  the  elc-ctrostatic, 
hollow -beam  ^un  are  outlined  (Author)  (See  also 
AD- 27  2  7  S9) 


MATT- 110     OTS    $3.6f) 

Plasma  Physics  Lab.,  Princeton  U. ,   \.  J. 
VOLTAGE  DOLTBLER  RECTIFIER,  by  John  C.    M    m 
and  Richard  D.  Farlev.    Rept.  on  Contract 
AT(30- 1)1238.    15  Jan  62.  3lp. 
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sin.li.i  (■' '!  p.  ,     MhlKjlli  t  (,ut  ,    \'.    \1e\. 

\    '!ll     IMF'inANCf     OI-     \    RASl  -DKI\'1\    VIKriCAI. 
v\:i\N\   Ol     llMFl     DIM!  N^IONS   WFIH    A    RAf'JiAL 
CONi^lGlGK    CKOCXn   s>sr!\1,    tnCharU-VV. 
Har:i.-on,    ]i.     K^  pi .    <  m  ( ">  uv  ra.-    Ar(_"J^)"HQ. 
28  Nov  61,    I2p.     1  ^  f  !-.     NCIX-   J^Ji. 
, 


AD- 285   '-^'-i      PTS  SO.  w) 


Stanford  Electronics  lati-.,    sianf.i:  J  [ '. ,    ("al:f. 
W   WAI  VSIS  (W  HAMXAM'ARAMI-;ri-:R-PHR  I  ;'RB 
.V,    \l)Ari  1V1-.  SN  .SI  l-.MS,    b\    I.    n.    B-i  rOuc!.'-.    Rcpi. 
on  Contract  Nonr-JJ'^i  1-^).    |  .ne  f^J,    ll~p.    vwel^-. 
iL-chnical  rept.   nd.    21i»f'    ^    si;i     ^:  "^  ^• 

DESCRll'I  (  t^"^    •Control  system^,    *lee.:ba.k,    Arah 
SIS,   Sy^Uiesl^,    .Automatic,    Pertaiba!  p  u,  'he.  ta  ,    Sta- 
tistical functions,   Analog  ^ei;.p.i:ei -,    Ni.se,    'A.iapti'^e 
control  systems.  | 

The  general  subiLxt  ■  it  ,iaapt..e  ^.--le;:.^  .s  jiseu-- -.e.; 
and  two  basic  appi  <  m.  tii-s  a:e  .  ^ ';l■^  i  Je:  e.i:  :h.e  anal\ 


sis-svnthesi-i    i( 


dr.J.  ihe  pe;  I.  I  manee-tei^xibaek 


approach,  l^e  ;  elair.e  [:,ei  i'--  .  il  eaLli  appr.iach  are 
examined  and  itie  pei  lei  man.  e- leedb.u  k  appioacb  i^ 
investigated  in  deta.!. 

I 

Ordnance,  Missiles,  and  Satellite  Vehicles 


NASA    \^  •    \2^^->^      (^  IS  5JL  sii 


\::  es   ;< l' -- .-^u  v ; ,  tente:,    Naiiunai  Aeri ma.J  ;.'^  an.l 
s,,i.<.   A. ::;..:,. ^i:  .i:..ii;,    Wiftett  1-ieki,   Cahl. 
A   i  LlGUl    l-A'Ai:  A  nON  (^1-    I.INAR    LANDING 
TRAJECTORll-^S   I  SING    A    J1-;  I    \' IDI      1  l-S  F  VI-IHL 
CLE,   by  L.   Ste.^  i:  :   •;    ..-  a:,.;  I'le.;  J.  |)ii;ikua!ei    111. 
Feb  63,     15p.     1  lei.    i  e\  nnaai  note  D- 104^. 


NA.SA  N63-i:rsr  (M^  s 


i)(i 


.\ines  Re<e:irch  Gen'-  r,    N.i'ienal  Ai.:i'iuuMe~  and 
Spact   AJniKM-;  I  .I'll  ir,,    M.itti'r  I'ulJ,   Galif. 
■   ■lNc:i(>N    sCllTUiNs   lOK    IHi:    MOnON    AND 

.■:;..\!1N(:    IX'KINC    MAKKPHtin     INTR^'    IRON! 

EQUAT():U\I     ORlU'soi      \   R(i  FA  TINC^   PLANF- T, 

by  Frederu'k  'A.    Bel'/.     I  ■  b '^  ^,    N-p.     1-r-l-. 

Technical  noit  1)-15.^^. 


NASA   N(-  ^-  l.;^4-'       Ol  S  SI.  -' 


r'..Ki.,lard  Sivii.  L'  liiclit  Cemei,    Naiiiiiial  Aeronaatics 
1     :   spa.  e  AJ:'i!r.;s:!  aiiiin,    GreLiilielt,    MJ. 
i''    AFR    INfl    I     lO  A    SMALL    I- LA  T   IH.AIEFROM 
•    :M1  I  i  sl-.l  \     RADIAFING   .SPHHRL    WI  IT!  APPLIGA- 

:F'\  1()  i-,AR  fh  saff;li,if[-s:  tuf;  spinning 

PLAFL,    b\    i   :e.;c;.    t  \.:i;'..  r.cl-a:-.     i  eb  h  \    46p.    1   ref. 
Technical  r.ae  D-  154^. 


\-\s  \  Nfi 


Njs    ors 
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'■'v;  1,11.1  S(VKf  F  licF.t  CentLi,    Natuinal  AeidnautL's  and 

S'.iiv  e  A.imini>tra!  inn  ,   Gi  xentielt ,   Md, 
^MF.IlFFh    ORBTl    GOMPrFAFIGN    PHCXIRAM    F'OR 
F'SAK  S   SF.('(iNn-ORnLR    StMlTlON  OF   VJNTI  S 

)V\AM1C.\|     PROBILM.    bv  R.iv  numJ  V  .   Borchers. 
F^!    ^^,     Tp.    s  lel^       FeeF.nieal  note    D    15W 


NASA  N63- 12916      OTS  $0.  75 

Langley  Research  Center,   National  Aeronautics 
and  Space  Administration,    Langley  Station,   Va. 
STATIC   LONGITLT)INAL  AND  LATERAL  STABILITY 
CHARACTERISTICS  AT  A  MACH  NUMBER  OF  3.00 
OF   SQUARE  AND  CIRCULAR   PLAN- FORM  REENTRY 
VEHICLES.    WITH  SOME   EFFECTS  OF   CONTROLS 
AND  LEADING- EDGE   EXTENSIONS,   by  Byron  M. 
Jaquet.   May  60,   declassified  5  June  62.   23p.   4  refs. 
Fectinical  memti.    X-2~2. 

NA.SA   N63- 12592       OTS  $0.  75 

langley  Research  Center,    National  Aeronautics 
and  Space  Administration,    Langley  Station,   Va. 
A    STLT)Y  OF  THE   EFFECT  OF  A   DEADBAND 
ABOLT  A   DESIRED  PERIGEE  ON  THE  GUIDANCE 
OF   A   SPACE   VEHICLE  APPROACHING   THE  EARTH, 
by  lack  A.    White.    Feb  63,    23p.    7  refs.   Technical 
linle  n-16()7. 

NASA   N62-"2O03     OTS     SO.  sQ 

Langley  Research  Center,   National  .Aeronautics  and 
Space  Administration,    Langlev  [Station]  Va. 
WIND-TL'NNEL   INVESTIGATION   AT  HIGH  SUBSONIC 
SPEED  OF   THE  STATIC  LONGITUDINAL  STABILITY 
CHARACTERISTICS  OF   A  WINGED  REENTRY   VE- 
HICLE  HAVING   A   LARGE   NEGATIVELY   DE- 
FLECTED FLAP-T^'PE  CONTROL   SURFACE,   by 
I'aul  G.   Fournier.    Djc  sQ,  declassified  8  Dec  61.  20p. 
II)  rets.    Technical  memo.   ,X-179. 


LALX:-5489     OTS    $1.  10 

Los  Alamos  Scientific  Lab. ,  N.  Max. 
SATELLITE-BASED  DETECTION  OF  NUCLEAR 
DETONATIONS  IN  SPACE,  by  Richard  F.  Taschek, 
Rept.  on  Contract  W7405-eng-36.    10  Oct  62,  9p. 

NASA   N63- 12640       OTS  SO.  75 

National  Aeronautics  and  Space  Administration, 

Washington,   D.   C. 
LLTsiAR    LANDING   PROPL'LSION  CONSIDERATIONS, 
by  K.   R.   Stehling.    Feb  63,   23p.    3  refs.  Technical 
note  D-1723. 

PB  162  862     CTI'S  $1.  10 

Naval  Ordnance  Test  Station,   China  Lake.   Calif. 
LINEARIZED  THEORY   OF    THE  PENETRATION  OF   A 
ROD  INTO  A  THICK  TARGET,   by  William  A.   Allen 
and  James  W.    Rogers.    Apr  62,    8p.    4  refs.   NAVWEPS 
rept.   7006,  NOTS  TP  2^13    NASA  N62- 12586. 

DESCRIPTORS:  *Metal  plates,    Penetration,    .Aluminum 
alloys.    *Rods.   Plasticity.   Jets.    ♦Terminal  ballistics. 
Elasticity.   Theory.   Shafx?d  charges ,   Hydrod\Tumics, 
Projectiles.   Velocity. 

A  linearized  theory  is  proposed  for  the  px^netration  of  a 
rod  into  a  thick  target.    The  proposed  theory,  for  the 
c.ise  of  SIX  rod  materials  and  an  aluminum  target, 
represents  the  experimental  data  better  than  the  conven- 
tional hvdrodynamic  theory  based  upon  a  constant 
Jvn.miic  yield  strength  of  the  target. 


I 
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r^T-  c    ff  1      0  ^ 


An   Analvfiic    ia   marl^  f\f  tho  r*f-/-vKl^ 


Sonitation  and  Safety  Engineering 

A!)- 2^4   Si^S  rtjprut.-d    (iTS5'i.=>0 

\;^ni.  AerotTiedical  lab.,    F  >:  t  Wainwright,    Alaska 
AAIER   CONSfeRVAllON    IHROf-CiH    HErSF   OF 
FLASHING    FLL'ID  IN    AN    AFRt)eiC    SFWAi'.F    IK  FAT- 
MEM    PROCESS,    bv C.    F.    'Ail-ci-    i-J  |.    \.   \nderegg. 
A..g  62,    IHp.    4refs.    TLvnn.cal   .!>■<.  .;;-'t.';ua;  v 
rc-pc.    AAL.  TDR    62^. 

DESC  RIPFORS:  •Di^^k^sj.,    A  i;-.-i,    •Sewage,    Lacrmes, 
•Wa<>re^  (Sanitarv  t^r.j^.r.vc:  .r.ti).    •' Vxrcntaminanon, 
•Artu  reguJTib,    •Ala^ka. 

ITie  Ari^tic  Health  Rcscar^n  i.  ci-tc:   aj-   :  c-cjuested  to 
design,    fabricate  and    >perart.-    .ndcr  t;t.-l,;  .  m^htions  an 
aerobic  waste  treatnient  svstcii!  whctf.:-  [r.c  -jlfluent  is 
rc'L.sed  as  the  water   carrier,    n    be    .-.vxl  at  various 
rer;i()te  Air  Force  Stations  ;;;  Alaska,     p.c  plant  was  to 
scrv  c  approxirnatelv    Kirv.ci-..    [:•  A^ig-s-    Ws-%^    ^  !;.vir- 
^^lating  waste  treatiTient  ..ii.'  aj>  ..-istaliL-o  near 
Anchorage  consisting    if  . ,  icnnnution,   aeration,  set  - 
■I;ng  and  i  ecu  vulat  :or,    il   >c;'lecl  fluid  for  flushing  pur- 
poses.   For   16  numths,    Aeekl\   ^ainpics    \c:  c     bca.ned 
tt  oni  tlie  latter  Linit  dnd  analyzed  tor:  total  s  ii.,_N,    :o- 
ral  .olatile  solids,   organic  d:\J.  ammonia  nitrige:.,    pH, 
and  chlorides.    In  addition,    -^.cda.l'^  ^sagc  of  the  sys - 
tern  was  recorded  along  'ai'l};  :t;e  .oi..;-;e    it  overflow. 
H'.e  results  of  chemical  anaivses   .iiduarc  a  gradual 
buildup  ^rf  solids,   ammonia,    and    iiga::,^    '..::   i,:en  and 
chlorides.    With  a  the«iret:^a;  deferrioi.  :.;:>e  (.n  the 
aeration  chamber)  of  S^  Ja'vs,    •••-  pH  remained  ex- 
tremelv  low  and  total  •.    lids  content  increased  to  above 
20, 1  MX)  fiig    1.    (Author) 

RFP-isi     errs  $1.  6c) 

[>)w  Chemical  Co.  ,    [Xaiver,   Colo. 
RADIOACTIVE  FILTER   BANK   FIRE   nFri-cnON 
SYSTEMS,    by  R.    V, .    Walker.    Rc[K.     <r 
Contract  AT(2^- 1)1 1(*.    2"  IXx  bl,    14p.    Jieis. 


HW    SA-2481 


OTS  Sl.Nl 


Hanford  Atomic  Products  Operati.Ti,    R>chia;.d,    Wash. 
A    FELEMETERING   INS1  ALIA  HON    [d   REPORT 
COLL'MBIA    RIVER    DATA    BY    RAPK).  bv  Fi.   *,.  Kramer 

and  J.    L.    Rand.     Rept.     m  i.  oru  :  a.  t  A  [(4^    1  )1  ■''><J. 
1  .Mar  62,    14p. 

HW-SA-2301       orS  S2.b() 

Hanford  Atomic  Pr^^jducts  Operation,  Richland,    Wash. 
CSE  OF    LAKE   ROOSEVELT  STORAGE  TO  LOWER 
RIVER    FEMPERATLRES,   bv  H.    A.    Kramer  and 
].    P.    C;orlev.     Rept.   onCor-trav!  A!(4^-l)M=^n. 
26  Oct  61,    22p. 

OTO-SH   -^     OTS     S4.^n 

Holmes  and  Narv>r,    Inc.,    l.i-    \ngeles,  Calif. 
RADIOLOGICAL   SAFI'TY    ^l  PPOK  [',    comp.    by 
Carl  Minkkinen,   Henrv  P.    S<hi  k  k-   ind  others.    Opera- 


tion Hardtack,    Phasi    1 , 


-^. 


4Jp. 


DPSP'     h2^)    =<         uls  Sl.fX) 

^a.  .i:\.,.iL   K.  .  c:    ,  an.  ,    A.kci.,    s.    t  . 
'''^'Hul     (  ){      i  Kl  ilM  Hl-.Ai,  Hi    HAZARDS   A  1    ITIE 
SAVANNAH    HiVLKFLANl,    t^^    A.    (   .    Ken. .^  and 
E.    L.   Albenesius.    Rept.   ontoi.tra^;   ^  i  (ir   2)1 
Jan  62,    16p.    13  refs. 

MACHINERY,  FABRICATION,  AND 
ACCESSORY   EQUIPMENT 

Engines  and  Propulsion  Sysfenns 

AD- 279  533      OTS  $1.  lU 

AereiChem  Research  .ai>s.,    1:  v  .  ,    I^rincet'H,,    N.    ]. 
ADVANCED  PH(  T"   1  sU  )%    s',  M  l-.M.s.    }-.:..i.  :  cpt .   on 
Contract  N<-irr  •z~~5(ULi),   continuation    A  i     lUia^i   Nor.;  - 
2336((X)).   Mar  62,   6p.   6  rets.    Rept.   no.     i  F   44 
NA^A  N62-IOH67. 

DESCRIPTORS:  Propulsion,    'Jet  engines,    "K^kc; 
motors.  Guns,   'Nuclear  profKilsion,    "Ion  engines. 
Glow  discharges,    'Plasma  engines. 

The  SIX  reports  issued  during  the  course  of  the  pt  og;  am 
are  suinmarized. 

TID-16730   OTS   $1.  10 

Knolls  Atomic  Power  Lab.,   Schenectadv,   N.    Y. 
COMPLnTER   PROGR.AMS  FOR   OP:  IMI  A!   STAR!    (  P 
OF   NL'CLEAR    PRORT.SION   SYSnM\    !.v  r.    N.  Shen 
(Rensselaer  Polytechnic  Iiisr.  )  .ind  F  ,    C.   }\  i  ic.     1^  p'. 
on  Contract  Wn -109- eng- 5  2.     (I6  1ulv62    4;\    2  n  ts. 

UCRL-6091-T    OTS    Si.  10 

Lawrence  Radiation  Lab.,   V.  of  California, 

Livermore. 
PROPELL ANTS  FOR    ELECTHh    \!     F'o  )ivi  nIon 
SYST!  M'^.     PWf!     DImT'ssIi  i\    i  ■!     •-(H'Kl! 
PROPILLANlN,      \M;  KU    \N   (TU  MIC  \I     s^kTIFV 
MEETING,     Kl^'KfllN,      \r(  ,1  s  r  ^.    .^v  K  >[>  r'  M.  I  ox. 
Rept.  on  Contract  'A"40-      :.;    js.     lsl^l).    4p. 

NASA  N63- 12972      OTS  $0.  50 

Lewis  Research  Center,   National  Aeronautics 
and  Space  Administration,   Cleveland,   Ohio. 

CAVADi     IN'.T.SnCA  DON    iT     (  i  X  )i  TNC,  C  T  iARAC- 
il.KlSTRS  (  T-    A    C(  )KKi  X,A  IFJ)  INSEK  I    AIR- 
COOLED  T'  IKHINI     Bl.ADF,    l-oK    1  SFi   IN    A    IT  RBC> 
PRCDI^   IINCINF,   b\  Hadley  T.   Richards.   \\a:  h{>,    de- 
class.t.e.:  >  J  .;-.e  ^2.    ISp.   3  refs.    Technicai 
memo.    .X    s^. 

NASA   N63  - 1 25 32        OTS  $0.  50 

Lewis  (Research  Center,  National  Aeronautics  and 

Space  Administration]  Cleveland,  Ohio. 
LXriKIML.NTAL   I.WESTIGATION  OF  A    iilCli   MB- 
SONIC   Sl\ai   NUMHFix    il   kHINL   iiWTNC   illCll 
ROTOR  BLADE  Sl!riU)\->I   KIM   1     Dni'  MON,    In 
William  J.   Nusbaum  anc  <  u.   m,;   m.    lli,.,i:     jiiNovS6, 
declassified  27  Sep  6Z    F''p.    lioi  .    Research  inei no. 
RM  E56I18. 
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NASA   N63- 12909       OTS  $L  25 

l.cwis  [Research  Center,    National  Aeronautics  and 
:>jvi^e  Administration]  Clc\eland,   Ohio. 
-XPLORAT  OR Y   INVESTIGATION  OF   PERFORMANCE 

>i  i-:xperl\if:n  lAL  fl'el-rich  hydrogen  com - 

^,  sITON    S\'S1F:M,    b\   Artli^r  L.    Smitli  and  Jack  S. 
Grobman.    2^  |une  ^^,    declassiiied  S  June  62.    43p. 
^refs.    Rcseaiu,  memo.    R.M  F.5^CWa. 


\^\  \t^^-  l2N=i     ms    Sit. 


I 


LcAis  Resciirch  Center,   National  Aeronautics 
i:;,;  Sjiace  Administration,  Cleveland,   Ohio. 
:v\MRILrTY    OF    APPLYING   FIELD-ION   EKflSSION 

;w  i-:iT-xn  Rori'ATic  k(x-kf:t  engines,  by 

\.  StankicAic/.    Jan  6:^,   Jlp.   s  refs.  Technical  note 
•-l=^^3. 


NASA    Nf^  ^-  12^1^    ()  1  S  5*1.  ^1' 

Leu  ,s  [  Kesear\  ,*'.  Cer.iei  ,    Naiional  Aeronautics  and 
Spa^L   Adniii'.isi !  ation]  I  ieveland,    C)hii'. 
:.\VFSI1C,A  HON   Ol-    AN   AF  FERBCRNING    RAMJET 
JSLNC  CA.SFOIS  H^T)K(X;F;N  AS   FLEL   AT  MACH 
NLAIBI-H    Ol      ^.11,    h'.   J  'sepi,  1  .    Wasserbaaer. 
17  June  57,   decla^  ^  iln.\1  ^  |  .r,e  ^2.    12p.    ^  rets.    Re- 
•  earch  memi>.    KM  \\^~C2'^. 


PB  162  866      01  S    >^.  fX) 


Navai  l:ngiiu  i  I  iiig  l-,vp.  i  iiiicn:  Staiion,    Annajiolis,  Md. 

i0i5iiin  K  i;NDrKANci-_   ;i;si  ov  philii^  model 

1/40   i.X  1  l-,KNAl     CUM  US  HON    I-INCINL,    b\   Alan  R. 
Schra.:Li  .    [1  ]■.!■  -.;  24\   ^    ;.t>.    li.  L.s. 
rept.  C-  i^^^-  \i  ^).  I 

DESC::\  IFI  ( )KS;   *i:\tiii;al  .omlui^tion  engines, 
Gcneraioi  >,    M  iinunanL  ■. ,    Ki.liahilit\ ,     I'csls. 

A  Philips  M  Ot  1   1  '4D  cxit,rnal  combustion  engine, 
equipped  as  a  ;>oi  :abk  generator    set,   was  operated  as 
JontinuousU  as  practicable  at  its  rated  output,    124.  S 
*atts,     ir   moi  L ,    in  oidci    to  indicate  its  reliabilit\  and 
prohablL  mauuonancL   requii  ements.    TTie  performance 
of  the  arm  v«.as  generalls  satisfactory  except  for  rela- 
tiveh    numerous  minor   ditticuhies  such  as  an    leaks, 
failures  ol  rhi.  ^umpiessoi    suction  valve  assembly  and 
irregular    luel  IK'W.     A:  Tie   nmc  the  test  was  discon- 
tinued,  alter    lUl^  fioLii  s  opeiaiion,    ttie  enktine  still 
operaiexl  satistai.  toi  lU  and  there  was  nii  difficult\  in 
maintaining  laieei  powei   ourput.     A  p(.ist-trial  dissemhK 
inspection  ol  ttie'  engine'  sh*.)wed  it  lo  be-  in  a  generally 
satisfactor  \  eonditK>n.     It  was  recommende-el  that  the 
-ngine  be  considered  surtable  lor    ser'vice  applications 
*hcrein  iis  s[H-eial  teatuies  are  of  importance,    pro- 
vided certain  impi  o\  emi-iits  were  maJe.    (.■\uthor) 

Manufacturing  Equipnnent  end  Processes 


AD-2KU  ;  S'l     (^TS    5^.  lo 


C'nlumbia  I  .    VtuHii  i)t    l-.nginee'i  ing,    Ne\\   N'ork. 
MiMMAX    M  K  VT-:iI  I  AN(.:L   SCTiFD',  TLS,    In   Kobe-rt 
Roeloi;-.     lecf.nieal  le-pi.   n^>,    l  b  on  (."oiitract 
Nonr  -  2^^(  ^'^).     M  l■eb^2,    ^sp.    =.  rets.  i 

">LSCRIPTOKS:   'K-  liahi  ii- \ .    lailui      (M    ehanus), 
'Logistics,    S;iii-;iva.  anaiss.s,    >^>.iali:\  control, 
'ixheduling. 

1 


An  analysis  is  made  of  the  problem  of  finding  the 
optimal  schedule  for  checking  an  operating  system  sub- 
ject to  failure  which  can  only  be  detected  by  an  inspec- 
tion of  the  system.    If  a  cost  is  attached  to  each  inspec- 
tion of  the  system  and  also  to  undetected  failure,   then 
there  exists  the  problem  of  scheduling  inspections  to 
minimize  total  costs.   This  situation  also  applied  to  the 
surveillance  inspection  of  stored  goods  subject  to  de- 
terioration with  time. 

HW--4S97    OTS    $1.10 

Hanford  Atomic  Products  Operation,   Richland,   Wash. 
THE   FEASIBILITY  OF   ULTRASONIC  INSPECTION  OF 
THICK   WALL  STEEL  PIPE   FOR  .WELD  DEFECTS,   bv 
G.    L.    Waldkoetter  and  C.    L.   Frederick.     Rept.  on 
C:ontract  AT(45-1)1350.     29  June  62,    7p, 


MATERIALS 

PB   162   S63       OTS  $1.  10 

Nepa  D\v.,   Fairchild  Engine  and  Airplane  Corp., 

Oak  Ridge,  Tenn. 
AN  INVESTIGATION  OF  THE  USE  OF  PHOSPHATES 
FOR   COATING   BERYLLILTvl  CARBIDE  UNDERBOD- 
lES  CONTAINING  ADMIXED  GRAPHITE,   by 
riiomas  H.   Elmer.  Apr  51,    lOp.  5  refs.  NEPA  1805. 

DESCRIPTORS:  'Phosphate  coatings.   Feasibility 
studies,    'Beryllium  compounds,    'Carbides,  Graphite, 
Coatings,   Ceramic  coatings.   Reactor  fuel  elements. 

The  feasibility  of  using  phosphate  glazes  as  coatings 
for  underbodies  composed  of  beryllium  carbide  and 
graphite  was  investigated.  It  was  found  that  the  phos- 
phates are  readily  reduced  at  temperatures  below 
1400^0  (2550OF)  by  carbon  and  beryllium  carbide.  The 
glassy  phase  was  destroyed  in  the  course  of  reduction, 
leaving  a  loose  oxide  layer  on  the  surface  of  the  under - 
bcxjy.   Phosphorus  was  lost  from  the  phosphate  com- 
pc:)unds  during  the  reduction.   Riosphates  were  found  to 
be  reduced  more  rapidly  by  hydrogen  than  by  beryllium 
carbide.   Lanthanum  phosphate  and  cerium  phosphate 
were  found  to  be  stable  at  temperatures  up  to  1700^0 
(3090^^),  whereas  all  other  phosphates  investigated 
were  found  to  decompose  partially  or  completely  at 
much  lower  temperatures.   (Author) 

AD- 296  149  repriced   OTS    $1.25 

Quartermaster  Research  and  Engineering  Command, 

Natick,  Mass. 
QUARPEL  APPLICATION  AND  TEST  METHODS  FOR 
COTTON  THREAD,  by  PauUne  P.  Hall, 
Edward  B.  Frederick,  and  Howard  D.  Corkum.   Jan  63, 
46p.  7  refs.    Textile  Series  rept.  no.   124. 

DESCRIPTORS:    'Cotton  te.xtiles,   •Threads,  Finishes, 
•Moistureproofing,  Impregnation,  Standards,  Test 
methods. 

The  application  of  "Quarpel"  to  cotton  sewing  thread  and 
the  resultant  water  repellency  properties  are  described, 
A  typical  method  of  application  is  given.   Test  methods 
for  determining  repellency  initially  and  after  launder- 
ing have  been  developed  and  a  new  method  of  handling 
skeins  in  these  tests  has  been  devised.    Data  are  pre- 
sented which  show  the  superiority  of  "Quarpel" -treated 
thread  over  a  commercial  "durable"  water-repellent 
compound  in  accelerated  laundering  tests.    (.\i:rhor) 


:>- 1/ 


Ceramics  and  Refractories 


r^JKi-ios^    cjrs  52.  N I 

iX-Mwer  Research  Inst,,   Cn\o, 
INTERMEDlATE-TE.VffERATUKB  UAl[)Ant'N  uF 
BKKYLLinES,  by  F- rank  (.'.   Perkins.    Quarterly 

progress  repi.    1  ]-.:ic--l  :>ct  '^-,     ■;'■  C-'ntract 
AT(  11-1)11)^2.     l^Scp^J,    2-r.    -re!-,. 


L'C:KL-bnW    I   (Isurnraary)    >!.«) 

Lavsrencc  RdJiatum  I>ab.  ,   ''.   nf  C-ilifomui, 

Liverniore. 
GRCnVTH  OF    B.iRVL.L.li  M   uXlDt-.   SlNCLt-   CRYSTALS 
bv  Herbt-n  W.    NcvvkirK  -i.u;  IX-iiaL:  [ ).    h  :  i^iiidn,    Rept. 
on  c:ontrdct  'A'^-kJS  eng   4•^.    l''^'I   ■  H'> 

sc'  [M-  1  ^■'-^2(l  1  )       1    ;  ^  SI.  W) 

SanJiJ  C'<irp.  ,    Alb-iC)..er'i..e,    \.    \!e\. 
S(   MK    FFFFCTS  Ol'    MlNcK   C  UHAI    I    A;)n!::<'\^   VO 
!  Hh  fONtPOSl  nON  (■>!■  Bd    M  -i    iJttM!    ''^    :'• 
K.    ;..   Ct«'k.    Rept.   Of.  LA'V.iid^:  A  I  (2^    1 )   •^^.   June  62, 
12p.    h  ret^. 

Fuels,  Lubricants,  and  Hydraulic  Fluids 

NASA  .SbJ-UStN       u  1  s  Si  .  50 

[  e"Als[Re^ea.^L^.  (.  Lii:ei  ,    Nr:    ;.j.  Aeronautics 
and  Space  Admini^ti  aL,>)ii]  i.  icveiai;.:,    (  )niO. 
KFFbX'T  UF   COMBlSIlON   CA^   PHui'b.K  I'lFS  ON 
I',  KBOjET-FNGlNF   PFKb  OHMA.SCF    .M  iH  il'i  .  )R0- 
GF.N    AS  FLFF.    by  R.iberi  i..    h^.^lls^l.    H'  -Vp:    ^^   de- 
.  ij^MtieJ  =1  lunc  ^2.    Ke>ea:  .  :.  nicm.).    RMKSSjlTa. 


NASA  N6.M2541       UlS  $1.50 

l.ew;s  [Re-,earch  Ccv.rcr,    N'anonal  Aeronautics 
and  Space  A  Jnnnis' :  at."'!  C  levelanJ,    Ohio. 
l.li\)nD  HYDRC>3FN    \^A    IP' I    F-' 'Fi     f()K    MIOH" 
Al.Tiri'DE   A1R("K\FI,    b'.   Abe  Si . -er  s'eiii  a:.^ 
Fl  k)n  W.   Hall.    IS  Apr   =''>,     :e.  la^^  .::ev:  s  June  62.   57p. 
6  refs.    Research  memi>.    RNFFSSC2^a. 

NASA   N^^  12^)^       Ols  51.  2^ 

Fewi-,  [Research  ("cT.ter ,    National  Aeronautics  and 

Space  AJniinistranir,  ]  (   .e.  elanJ,   Ohi-. 
ri'RBOJFT   PFRFOK\l\N(  F    ANH  t)PfK\:'lnN  -\  : 
HIGH   ALTlTrOFS  Wl'ni    MYnK(K.!-.N    ANC  'F   4 
FL'EFS,   bv  W.    A.    Fk-rn;",    H.    f<.    Ka  .f;',-i;.  r.  :.   Jthers. 
^  A-.^  Sb,   Jeclassii.Lvl  ^  |,.::e  -J.   4-p.   '^  re'..    Kesearch 
[T'eino.    R.VFF5bF14. 

Rubber  and  Elastomers 

A[)-2h()  2"^     OTS    51.  F' 

F  rick  Chemical  L>ab.  ,   Princeton' '.  ,   N.   ]. 
Rl'BBBR    ELASTICITY    IN   A    MR-.MFV    (Kt  )SM  IN-KED 
EPO.KY   SYSTEM,  by  [).   Far/  anJ.  A.    V.    I^jIx-Lskv. 
Rept.   on  Contract  Nonr-l^S^<i)^).     ^   \pr  ^'2,    b  tp. 
•<  refs.    Technical  rept.    KFr-42. 

DF.SCRIPTCJRS     'Epoxv  resi:;s,    VA.btvr,    'L-.I^aticity, 
Theory,   Molecular  strict.. re,    \-:une.-,. 


This  work  is  a  study  in  the  field  (jf  visctx'lastic  and 
elastic  b«.'havu>r  "f  highlv  cmsslinked  systems.    It  was 
observed  th.u  epoKule  .r-  iS-,li:iK--d  .ur'    amines  luve 
'ave   .>.ell  ,lefi:k.'J  rransitu'n  aiul  rMbb<.'ry  plateau  re- 
.;:"iis.     I  he  .I'licepts  of  r he  rhenpN   "I   ri;bbe-r  elasticirv 


wef"  applie 


■pop,  ^2^  (Shell  ('?;cmical  C'ompiinv) 


cr'isr,!i:>e.'.  b\   t'>.r    ihph.atie    irnmes  ( iilW  ,    HFTA, 
Tr'I  \,     !  !  r\).     !   r  "n  the  -neasured  val  .es  i  if  the 
Gehman  U)  sec  modulus  i",  r-.e  r  .blxTv  re^zion  the 
"front  factor"  in  the  equati":.  h  r    r  .blvr\   networks  .'.j~ 
calculated.    By  use  of  equations  [",a;  take  into  con- 
sideration the  ■:ioleeL.lar  ^rr  .^  r  .re    >!  t';e  resm  derive.: 
for  rubbery  net  ."."rK..-,  b\    'i.e  ot  te  a  .thors  m  d\\ 
earlier  work,  the  fr"o;i[  t.i^tit^  .sere  calc.lated  anij  t:<. 
agreement  betwee::  r:  •■  v.il  .e--  -bt  uiied  fr-om    -xix-'ri- 
ments  and  the  one-,  v  .li^  .Litt^e;  i-^  ver\  iI'^h'..    (.\uthor) 

AD- 281  565      OTS      $1   60 

F  rick  Chemical  l>ib.,   Prmcetonl'..   N    J 
THE   VISCOEL.-\^:  IF    !'KlFi-KII!^   ( '}•    CROSS!  fNKFH 
POLY(ETHYlJiNF    ILIKXM   FblJi^)  Ful.VMl-RS,    i'. 
A.   A    Tobolsky.   R   B.   H.-^ver-.  and  G.  D.  1     (K^en 
Rept.  on  Contract  N-nr -l^^S"")      1^   Xpi   ''2     Ibp. 
13  refs.    Technical  re, n.   KL,I    4    . 

DESCRIFFORS:   'Elastomers,   •Polyethylene  pla-,tic-, 
•Sulfides,   •Viscoelasticity,  Molecular  struct ui  e, 
FYopanes,  Chlorides. 

A  range  of  crosslink  densities  has  been  inti  ^lueev!  into 
poly(ethylene  tetrasulfide)  by  use  of  the  trit  .iu  ti.Hi... 
agent,   1,  2,  3, -Trichloropropane.   The  formation  ot   i 
crosslinked  structure  has  been  established  bv  torsion  d 
modulus  measurements  over  a  range  oi  'cniix  i  atut  e- 
from  the  glass  transition  regi(Xi  to  a  re,;i-n  oi  rapu! 
stress  decay  due  to  interchange  rea.ii    n--  ;K.tween  [-»  h. - 
sulfide  linkages.    Estimates  have  been  madt   ot  iIk 
deviation  from  ideal  rubber  elasticity  by  ^  lU  i  latir.c  'he 
front  factors.    Some  similarity  with  cros^bi.ked. 
poly(  ethyl  aery  late)  was  obtained.    The  der. -n\  oi  .  r    -^ 
linked  poly( ethylene  tetrasulfide)  was  found  to  mei  o  ,-,, 
with  the  amount  of  crosshnking  up  to  35%  cro^-^lmki;.,; 
agent,  and  then  to  fall  .steeply  at  higher  cr(-)8siink 
densities.    S^imples  containing  less  than  S''  crosshnicin^ 
agent  showed  evidence  of  crystallization.    (  x.ittioi  ) 


MATHEMATICS 

IS-.507    OTS   SO.  50 

Ames  Lab.,   Iowa  State  U.   of  Scieno     e   '   I    .h. 
A   FORTRAN   PROOF  \M    F  O"    Of-^?  t- MINjNi ,    IHi 
T^IERMAL  DIFFUSlVi;  \    ui     i  INF  i     1  1  N( ,  111 
SAMPLES,   by  Paul  D.   Maycock.     Rept.  on 
Contract  W7 405- fn>i  '^ 2.     '-'■•r''-.     ^^P-     2  r-'fs. 
N.-KSA  N6;M1813. 

AD-281  699      CTrS$5.60 

Columbia  U.  [New  YorkJ. 
I  OCALIZATION  OF  SOME  PHOPEKT!!^  •   I     CCN 
TINL'OUS  MAPS.   APPITCATIONS  TO   1  IBivl     I  lONU 
TOPY   EQl'IVALENCE  ANF    K'  Hi   NIM   1    C!  AsMlF    N 
nON,   by  Albrccht  IVild.    Kept.   -„,  t  :w..t:a.  ■  Nonr- 
266<57).   (19611  53p.   13  refs.   Rept.   no.  CI     n>-('N.h 
266(57)-M.  — 

DESCRIPTORS:    •Algebraic  topology,  Top.  i  ^\ 
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\^-2^1  b3"      OTS    5111.  10 


F.>l..'nbia  1 '.    [New  ^■ork]. 
loriCS   IN    RIFMANNIAN   GEOMETRY,    VOLl'ME    2, 
."\  lames  b'ells,  Jr.    Rept.   on  Contract  Nonr-266(57). 
':jM'  I2^p.    ^2  refs.    Kept.    no.   CI  •-^-ONR-2b6(,57)-M, 

-•>e  :-;iFI  ( '!<S     *!  )ifferential  ceonietrv,    .Mgebraic 


contents- 

The  redi.ed'ilits   "  eorern  ot  C.    Je   Rliam 
■   't.ilK'  ceode-,K-  >.,be;,i:iifoU:s 

r  croi.p  of  I'^oiTii.'t ries  ol  a  Kiemannian  manifold 
•  .;!  ■:i:  v'etor  fiel  ;s 

(Sec  also  AL>-2~~  2--t  I 

Computing  Devices 

riD- 173^0      (Tis       V4.M)  I 


Digital  I. 'onv.Mitc !    I  .i!     ,    (        >!  Iljiiioi--,    I'rhana. 
DESIGN  Oi-    CIKIClls    I  n\{    I  Hb,    fWFI  b.KN   AKIICI 
L^TI^'N   I'NII  ,    ;\   K     C     S;-:ir)-,     [R.,  pt     ,  .i^  C,  ,;;n  lei 
,M(11-1)-^^I      ^1   Auj;  bJ,   4f^p.    Ke;x.   no.    127. 


HW-SA-25;)2    OTS    Si.  60 


Hanfo'd    \'omic  Produc'^  ( '(>  i  I'Mn,  hiehl.rv:,  W.i-hi. 
DFIIMI  'INC,   PIUX^.H  AMMlNi;    I  ;  1  ( 'K  I     m^oFCH 
'■•    'MN:     r-(K    i-^INC,    .-XNl)   sCH!  IX   FINC,    b\ 

.1.  ;  .   u.ii.i.     :-,.p:.   .  iiContrac;  .\  1(4.=^    1  )Fi-i). 

.Mav  62,    1  2p. 


\r)-2S()  314      OTsSl.bO 


Michigan  U.  Coll.  of  Literature,  Science,  and  the 
.\rts,  Ann  Arbor. 

HE  STAR-ilFlGirF  OF   KEGLILAK    I  XTKl  ^^I( 'Ns,    is 
.  C.   Eggan.  Technical  note  on  Com  la^:  No   i  - 
224<21),  and  Contract  DA-SIG-36-039-bl-c:i.    \!,ir  '  2, 
2r.   =^  refs.   Rept.   iws.   04422,   03105-23-1. 

DESCRIPTORS:    •Computer  logic,   *Aigebni.-,   spe.  i.il 
luncimns.  Mathematical  logic.   Number  theor\ 


MECHANICS 


LAnC-S480OTS  Si. 60 


Los  Alamos  Scientific  Lab.,  N.    M   \. 
F\RTICLI"-IN   (■'  IF   FLl'in  FN  N  WIK'S  ON  TUF    RM 
TRliTCH   M.\ClilNF,    bv  Thoma^  IXini,  1  Bulk  r.     iCp'. 

n  Contract  W740S-eng-:i6.     [1^62]  2lp.     8  refs. 


TD-nsiK)   OTS    Si.  60 


Oak  Ridge  Gaseous  Diffusion  1!  e ',    I      n. 

'HF   LAMINAR -TURBC!  I  V     '  'x  NN^I  :  ION    I  OK    II  OW 
;N'  PlPI-S,    CONCENTKF:    .\NNI  F1,     and  IWKALFFL 
PLATES,   bv  Richard  W.   Hanks.     Rept.  on 
oontract  W7405-cng-26.     2i    \pr  '^2,    2'V.     I'^'f-. 


NYO- 10147       OTS  $7.  60 

Pennsylvania  State  U. ,   University  Park. 
STRESSES  AT  NOZZLE  CONNECTIONS  OF   PRES- 
■SLRE  VESSELS.    PART  1.    DESCRIPTION  OF   NOZ- 
ZLES AND  TEST  RESULTS,   by  D.  E.  Hardenbergh 
and  S.   Y.   Zamrik.    Rept.   for  1  Feb  56-31  Dec  61,   on 
Contract  AT(.30-1)FH74.    1  .Mar  62,    8()p.    2  refs. 

Aerodynamics  and  Pneumatics 

NASA   N62-7191b      OTS  $2.  , SO 

Ames  Research  Center,   National  Aeronautics  and 
Space  Administration,   Moffett  Field,   Calif. 
EFFECTS  OF   WING-CRANTC,    LEADING-EDGE 
CHORD  EXTENSIONS  AND  HORIZONTAL-TAIL 
HEIGHT  ON  THE   LONGITUDINAL  STABILITY  OF 
SWEPT-WING   MODELS  AT  MACH  NLT^IBERS  FROM 
11.6  TO  1.4,   by  Roy  M.   Wakefield.   Oct  59,   declassi- 
fied 1  Sep  61.    llbp.    11  refs.   Technical  memo.   X-92. 

NASA    Nb.M2:()l        OTS  $1.  00 

Ames  Research  Center,  National  Aeronautics  and 
Sc>ace  Administration,    \F)ffett  Field,    Calif. 
STATIC  AEROD^TsAMIC  CHARACTERISTICS  OF  A 
SHORT  BLUNT   10^^  SE.MIVERTEX  ANGLE  CONE  AT 
A   .\LACH   NLT^IBER   OF    15   IN  HELIUM,   by  Melvm  J. 
l-ohrman.    Feb  63,    i~p.    12  refs.   Technical 
iioic  IV164S. 

NAS.X    Nb2-~0)b^       crS    5L  25 

A'lH.s  Kt search  Center,   National  A-.ronautics  and 
Space  Admini^^ti  auon,   Moffett  biuld,   Calif. 
THANSONIC   AERODYNAMIC  CHARACTERISTICS  OF 
A    FAIFRAF  CONTROF    EMPLOYING   ROTATABLE 
AIRiOlLS  MOl-NFED  VERTICALLY    AT  THE  WING 
I  IPS  OF    A  4^^'SWFPrB.U:K    WING,    FUSELAGE,    AND 
F\IF   c:OMSINA  nON,    b\    [ohn  A.    Axelson,     lunc  SQ, 
d^  la.-.-iliLx:    1^  .\Uj:  b.i.    4^p.    ~   icls.     NAS.A 
.\F-.,MO-b-^-=.^A. 


N  \>A  Nb 


do 


OTS  51.  2S 


Anx'-  [Re-e,i:c!i  Center     N.^ion,,!  Aei  on.iutic-  and 
^p  ..  e  Admini-tiMiion).    .\1offeti  1  leld.   C.dif. 
AIND  TUNNFF    IFSlS   Of-     IliE  STATIC   LONCnLl^F 
NAI     Cll.\RAc:rERISTlCS   Al    FOW  SPEED  OF   A 
s\M:n    WING   AIRPLANE   WITH   BLOWING   FLAPS   AND 
I  FADING    F!>ni-:   SLATS,    bv  Ha rrv  A.   James  ,ind  Ralph 

I  .    M.iki.     ^J..lv  ^~.    de^  l.i--ifK\i  2^  .\pi-  b2.    4,5p. 

II  lef-.    Rc-Laieb.  nuTni     RM,\-~nil. 

AD-2:.S   ,S54       UlS  $2.  bO 

Arnold  Engineering  IXn'elopment  Center,   .Arnold 

Ai!"  Force  Station,   lenn. 
A    PRESSURE   DATA   SYSTF.M   FOR   A   50- IN.    CON- 
IINUOL'S  MACH   S   WIND  TUNNEL,  by 
b.    C.   Hightower,    Jr.    Rept.    on  Contract  AF  4()(6(X))8CX). 
Ma\  62,    2^p.    AFIX-  lDR-62-^b;  NASA  N62-12391. 

Db.SCRlPIORS:  Hypersomcs,    *Hypersonic  windtunnels, 
\Knui  tunnels.    Pressure,    Measurement,    *Control  sys- 
tems.   Instrumentation,    IX-sign,    Calibration,    Aercxis - 
namic  data. 
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T  lis  report  is  a  descriptun  ^^i  a  pressure  data  -.vstem 


NASA    N^2    ""21 1 1 


OI  S  S*'. 


SASA  N62-71820     OTS    S2.  50 


AD- 279  629      OTS      $2.60 


T  ii'^  rep*)rt  is  a  descripticTi  erf  a  pressure  ^id  -.vsre;:; 
designed  and  bailt  for    .se  a;:'    a  ~i()   inch,    ^  i>t:r,i!o' k.^, 
Mac  h  s  wind  tanncl.    l^w  ^\^:vi::  .>  Da-.ically  a  nine- 
ch'^nnel  sysceni,    with  a  cafu^.tv  fi  ■;   ^"^  :r.«Jol  prossare 
fvifti.    Three  rangei  and  sc.i-r  rcferenct.-  l^: '.■s>..rc 
levels  are  employed  :o  provide  ar,  extcr.ded  pressure 
level  coverage,    while  niauita.r..n^  .ow    ie-.ei  sensitivity. 
Control  circuits  are  eriipio\;.xi  :.    .L.ti^nnati^ally  select 
the  pruper  range  and  retcencL   level  for  each  pressure 
•Tieds -irement,    and  to  Minplity  calibration  pr(.)cedures. 
A  description  at  the  measaring  and  control  systems 
cornpcxients  in  inciudeid,    aKnij;  Ait:,  a  section  on  the 
operation  of  the  ^ciur    I  s^sretT-.    The  report  is  con- 
cljded  with  an  evaL.at;>r.     t  tx'  press. .:l-  data  system, 
based  or  J  ;  Wo  -  vea:    pet  .<  id    ^t    '[xt  dc.oc.    (A  .tnor) 


Tin-16884       (TTS      SI    N' 

fk'ndix  Corp.  ,    St>uthfRld.   Mich 
PNEIMATIC   SERVd  ACTl  AFOR,   by  C.  B    Sung      Klt* 
on  Contract  [AT(2V- :)7(l5  I  li;  CKt  b2.    lip. 


SAS\  Sb2-^  iHtyi)     (rrs    So,  ^s 

[Flight  Research  Center]  National  .Aeronautics 
and  Space  Administration,   Bdwards,  Cabf. 
FUCHT  INVESTIGATION  OF    THE   EFFECT    Ol 
DCSTRIBUTED  ROUGHNESS  ON  SKIN   DRAG  Of     A 
FL'LL-SCALE   AIRPLANE,    bv  Edwin  J.   Saltzrnan. 
Sep  5^,  decLaseifled  1^  IX-c  hi. 

NASA    N62-7WJSI       ai  S  $l.Ut) 

Langley  Research  Center,    National  Aerona  inc- 
and  Space  Administra^on,    Langlev  [Siation]  \\i. 
AERODYNA.MIC;  CHARACTERISTICS  A  I    MAC  It 
NCMBER    2.(Jl   OF   AN   AlRPlAiNE  CONFIGL  KA  {]( 'N 
ILAVING   A   CAMBERFl)  A.ND    IWlSThP  AKKCA     AIM 
DESIGNED  FOR    A    \l\C\\    NLMBER    Dl      >.    ,    n> 
CXlell  A.   Morris  ai'.d  A.    '.Varixr  Kwbi.'.s.    scp  Sv,    de- 
classified 1  Sep  hi.     Up.    ■)  :^1s.    [  ec;.::.^  ai 
■tiei-!    .    X    1  1^. 

NASA  Nh2-7H4S      CHS    SJ.  SO 

Langley  Research  Center,   National  Aeron^i  .tics 
and  Space  Administration,   Langley  [Station]  \'a. 
AERODYNAMIC   CH.ARACT ERISTICS  OF    A   l).()^^~- 
SCALE   MODEL  OF   THE   NORTH   AMFRICAV   X-i" 
RESE.ARCH  AIRPLANE   AT  TRA.NSONIC   SPHEHe., 
bv  Robert  S.   Osborne.    Sc'p  =^Q,   declassified  1  .Sop  61. 
h'^^p.    ^  refs.  Technical  memi-  '<-24. 

NASA    Nh2-""i^hJ      i  '  fS    5:.^- 

L.anglev  Research  CeriV.  :  ,    .National  .Aeronautics 
and  Space  .Administ ratio!!,    l. angles  'station]  Va. 
EFF  tiers  OF    lAVISl    AND  CAMBER    AND    miCKNHS.' 
ON    THE   AERODYNAMIC  CHAR.AC  IHKIS  I  ICS  (Jl     A 
">*'  SWEPT   ARROW    WING    A  I    A   M  \(  IH    NrMHEr<    Cf- 
2.^1,    bv  James  N.   Maeller  and  jonn  E.   (irin^.-iud. 
IVx    S9,  declassified  s  [>jc  M.  ^~p.    2"  tct.-.     lechnical 
m-.-n-.o.    X-1  5B. 


NASA    N^2    "'2ti 


CIS  S* 


Langr.  .   .-Uscirch  Centc:  ,    Nat .  or-jl  Ac:   n.a.tics 
and  S(\i.  ^   A  l;v,.;:.st:  atioii,    1  ..i:;clc\   [vati.r.]  Va. 
lN\'F-:s-IU,A  IT  )N   I  If-     mi-.    l,(i'A    S(  B. SONIC     FLIGHT 
.  HAKAC  lEKLS'I  k  .s  or    A    \lnin:i.   Ol     A    FLAI'-roP 
MMMKsoNK     1«'(M    c!  IDE   (  (  )N!- 1( .'  H  .\  1 1( 'N   HA\  - 
IV,    AN    AKKOVSHEAD   'vM.NC,    b.   Pete;    e.    [i...ssea... 
Dec  59,   declassified  19  Aug  60.   21p.  b  rets.    Uvhnical 
memo.   X-193. 

\A>\  Nf'^-  12S,33     Ols    S2.  2^ 

l*i:iglcv     Kesearcri  Center'  Natiorwl  (Aerorvutics  and 
.-space  .\dt;ii:ustrati  '11,    l>aiigley  SUtion)  Va. 
!N^  lis"!  U,A  Ml  IN    I  )f     sTAIlC    PRKSSCKKs    \ND 
bUNDAHS  -lAVi-H    Ct  lA  KACl  EKI.STICS    ON    THf- 
FOKWAKO  PARIS   Of-    NINE   i-rSEI-\CES   m^    VARl- 
(  11 -S    CH<  iss-sr-.t"!  1(  )NA1     SHAP(-:S    AT    Ma,       2.1)1,   bv 
I.o'Aell  i:.    Hasel  .inA  Walter  I ..    hs"i.vout!ii  la;-.. 
21   Ian  ^^,    .IfcLissified  2^  Vp  ^2.    ^  ^p.    4  refs. 
K'-search  metno.    1  ^^l  1  ^. 

NASA    Nf'2    ^,s^v^       OTS$2.00 

l^nglev   Ki.'sea;^f;  center,    Nannial  .Aei  vma.itics 
and  !^\u  t-   .Adniinisti  .itio!'.,    Laiigic  [Siat.  '■;]  \'a. 
LOW    SPl-T  1)   s'lArU     1  CNCl  I'  DlNAl.   ANDLAIERAI 
STABIIir-i    CHAKACn-.HlS-MCS   Of-    A    WAKIABI.F 
INCIClNi   1     I'l-.l.lA    ALV,    (  ANAKD    .MODl-.l.    WI  HI 
HKlli    l.li'I    CANARD   SI   Rl-ACI-.S,     BV  Cla:  ei;^  e  D. 

> :.e,    J:,    .se^?  5v,     '.ex  las  s.i  .■^•.:  U  J^h  M,    ~lp.    4  lef-. 

Technical  memo.   ,\   "2. 

NASA    N'hC124H('       O^F'^Sl.'sd 

Langlev   Kesea;^:.  >.  ciAci,    VUioi^ai  .AetorM.ties 
ind  S(^a^  e'  .Ad;:  .:',.-•:  .itioi,,    E.iii^lc'.    ^t.ir.    ;.,    \'a. 
SO.ME    EFFECTS  OF    SWEl-.I'  AND  ASPFICI     KA  riC> 
iN     :H[      IKANSdNU      I  1  ;    1   !  l-.lMliAKAl'I  ERlSilC  S 
Ol     A    shHIP.S   .  '[      mi\    t   AN'Ii:   i-.VEK    'AINGSHAV 
ING   A    lAPh.K    ;<\I1('   (  M        .r,     p-.    [,.■.:;   K.    1  nangst 
and  George  W.   Jo' v   ,    [:  .    1  eb  6.i,    ,sMp.     wets,    [och- 
nical  note  0-1594,    ...pe:  sexles     NACA  RM-L^sll  vi, 
.NACA  RM-L53GlUa.   and  NASA  .N62-635I3. 


NASA  N62-71885     OTS    Sl.ix' 

l,<i:igle\    .Kesedrc.'.  t  e'Ucr,    Nat;  ':uil  Aer' 'iiaL.tics  .inj 
sp.iC'/   Ad'T'.r;istr  itio;;,    l.<i;iglev  ,SMtio;i]  \a. 
•AIND-r 'NNt-.l     IN\d-;STl(;A  III  IN    (  )!■    PHh:SS: 'Ri-;S 
\M1   H1NCF-;    MoMii.N'Is    (  )N    A    sWEriRACK 
I  -M(  .1  "N'l  MD   IKi.RI/ONTAl      lAIE    AT    MACH 
NC.MBf-:KS    [HOM     '.  N)   !(>    i.n^^,    bv  Koh^-rt  [.    Ward 
and  Joseph.  M.    Mallis.sv,    [r.    Nov  =iJ,   .ieclassified 
IhOctM.    Up.    <  refs.     rech:iical  nvn  '      v--^!. 

NAS.A    Nt -:    14^52^       01S$l>..5u 

Langle\   Research  Cente:,    N.it;  ';;.i;   Ae:  oi^.a.itics 
and  Spai.  e  Admmistr.itioi,,    l.ai:^le\   stat.oi.,    \'a. 
AINI)    CNNl-.l.   INVESriCA  rUJN   OF    nil-.   AERODY- 
NAMIC    AND  SIKi  C  1  [  KAl.-DEI-LEC  DON  CHARAC"- 
iEKlSIlCS  OF    AN    LNI-LAIABLE   AIRPLANE,   by 
H.  Clvdc  \U  Lemore.  Aug  62,   203p.    1  :0. 
NASA    I  M  .\   f>s(i. 
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I 


Langley  Research  Center,   National  Aeronautics 

and  Space  Administration,   Langley  [Station]  Va. 

WIND-TCNNEL  IN\'ESTIGAT10N  OF  THE  STATIC 

STABILITY   OF   A    1/56-SCALE   MODEL  OF  THE 

v-lE  AIRPL.ANE   AT   MACH   NUMBERS  OF    2.37, 

AND  4.t)l,   bv  Fred  M.   Smith.    Aug  59, 


JH. 


K'cLiSsified  1 1  July  61, 
■nemo.    .\-5. 


I2t)p.    ^  refs.    Technical 


S.^^A    N6^-12'J11       OTS  S2.  M)  \ 

Langley  [Research  Center,    National  Aeronautics 
rr.d  Space  Administration]  Langley  [Station]  Va. 
A  WIND- ri'NNEL  INVESTIGATION  OF   THE  WING 
LOAI^  IX  E    rO  DEFLECTED  INBC:)ARD  AILERONS 
,  N  A   4-"   SWEPIUACK    WING   AT    1  RANSONIC 
SPEEDS,   bv  Atwood  R.   Heath,   Jr.    and  Ann  W.    Igoe. 
.1  I..l\  =>s,    declassified  s  June  62.    I(i2p.    11  refs. 
KcsearO;  :nenio.    RM  LssE12. 


NAbA   N63-12.S54       OIS$*).  7.S 

I  cwis  Research  Certer,    National  Aeronautics 
a-aC  Space  Administration,    Cleveland,   Ohio. 
\1REXPANDED  PERFORMANCE  OF   COMCAL  NOZ 
.';  ES  Wim   AREA    RAHOS  OF   6  AND  9   WITH  AND 
AiniOIT  SCPERSt:)NI(.-   EXTERNAL   FLOW,   by 
Nor!;ian    1.    Musial  and  James  J.    Ward.    Se-p  .59,    de- 
classified 2."  Sep  62.    2sp.   5  lefs.    Technical 
memo.   X   s  i. 


\\SA   N6M2506       OPS  $L(K) 


Lca;s  [Reseat  ch  Cciiter,    National  Aeronautics  and 

Sfiaet.   Administration]  Cleveland,    Ohio. 
rUHCSr   AND  PL-MRNG   CHARACTERISTICS  OF  A 
sEHlES  Ol-    EJEC  FOR -TYPE   EXHAUST   NOZZLES 
AT  SL  BSONIC   AND  SL  PERSONIC   FLIGHT   SPEEDS, 
by  L>.'nald  P.   Hearth  and  Alfred  S.   Valeiino.  17Ntiv54, 
declassiiieu  22  A. -g  62.    ^5p.    Research  memo. 
RM  i  -4H1^.  I 

Hydrodynamics,  Hydraulics,  and  Hydrostatics 


\!')-2''l  4"^      OTS    54.  6() 


Rro\>.n  I',   I>iv.  of  Applied  Mathematics,  Providence, 

R.  I. 
I'EIMB  OF    A   BC^RE   ON  A   RliACH,  by  D.  V.   Ho  and 
R.   E.   Mever.    Technical  rept.   no.   47  on  Contract 
Nonr-562(0T).   Mar  62,   42p.    S  refs. 

DESCRIPTORS;    •Beaches,   'Water  waves,  Theory, 
Fluid  tnecharucs,   Hvdrodynamics,   Equations  of 
tnotion. 

r'x'  motion  of  a  bore  on  a  beach  of  constant  slope  is 
-t..died  on  the  basis  of  the  non- linear  shallow  water 
theorv.    The  asymptotic  behaviour  of  the  bore  near  the 
shore  line  is  established  for  a  general  class  of  bound- 
arv  conditions,  and  an  explicit  approximate  solution  is 
given.    The  results  explain  why  the  motion  of  the  bore, 
as  It  climbs  up  the  beach,  becomes  increasingly  in- 
sensitive to  the  water  waves  catching  up  with  it,  and 
therefore  also  to  the  initial  motion  of  the  water  behind 
the  bore.    (.Author) 


AD- 279  629      OTS      $2.60 

California  U.  ,   Los  Angeles. 
SOME   OBSERVATIONS  OF  PLANE   LAMINAR  JET 
FLOWS  IMPINGING  ON   FIXED  OBJECTS,   by  Alan 
Powell  and  R.  C.  Chanaud.    Rept.  on  Contract 
Nonr-233(62).    Feb  62,  27p.  6  refs.    Dept.  of  Engineer- 
ing rept.  no.  62-8;  NASA  N62-I0957. 

DESCRIPTORS:   Fluid  flow,  'Liquid  jets,  Hydro- 
dynamic  configurations.  Cylindrical  bodies, 
Hysteresis,   Ctensity. 

Experimental  two-dimensional  flow  patterns  resulting 
from  a  plane  laminar  jet  striking  a  cylinder  are  de- 
scribed and  illustrated  by  pjhotographs  with  special  ref- 
erence to  circular  cylinders  whose  diameter  is  of  the 
order  of  the  jet  width.    For  the  conditions  of  these  ex- 
periments the  jet  is  always  divided,  but  the  two  parts  of 
the  jet  either  become  confluent  behind  the  cylinder,  or 
remain  bifurcated  and  flow  in  almost  straight  paths  so 
as  to  include  a  broad  angle.    For  asymmetric  position- 
ing of  the  cylinder,  the  deflection  of  the  larger  part  of 
the  bifurcated  jet  decreases  steadily  as  the  asymmetry 
IS  increased,  but  it  is  never  direaed  to  the  same  side 
as  the  cylinder.    (Author) 

PB   162  856      arS  $2.  60 

David  Taylor  Model  Basin,   Washington,   D.   C. 
WATER  TLTNNEL   INVESTIGATIONS  OF  STEADY 
STATE  CAVITIES,  by  Phillip  Eisenberg  and  Hartley  L. 
Pond.   Oct  48,   21p.   6  refs.    Rept.   no.   (63. 

DESCRIPTORS:    'Cavitation,   Bubbles,   Fluid  flow,   Drag, 
Fluid  dynamic  properties,   'Water  tunnels 

Hie  investigations  described  are  an  outgrowth  of  experi- 
ments conducted  in  connection  with  the  so-called  cativa- 
tion  methoj  or  analogue  for  developing  forms  having 
specifit\l  critical  cavitation  numbers.    This  method  is 
based  on  the  definition  of  critical  cavitation  number  as 
that  corresponding  to  the  minimum  pressure  coefficient 
of  the  bckiy.   It  is  an  experimental  device  by  means  of 
which  the  offsets  of  a  solid  body  are  obtained  from 
"steady-state"  cavitation  bubbles  formed  behind  ele- 
mentary nose  or  leading -edge  shapes  placed  in  a  stream. 
(.Author) 

AD-281  319     CTTS    $1.60 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
THE  VISCOUS  DRAG  OF   SUBMERGED  AND  FLOAT- 
ING BODIES,  by  L.  Landweber  and  Jin  Wu.  Interim 
rept.  on  Contract  Nonr- 161 1(04).    Mar  62,    17p.   3  ref f  . 
NASA  N62- 15496. 

DESCRIPTORS:    'Hydrodynamics,  'Drag,  Viscosity, 
'Wake,  Ships,  'Bodies  of  revolution,  'Underwater 
objects,  'Floating  bodies.  Fluid  dynnamic  properties. 

"Exact"  formulas  for  the  viscous  drag  of  submerged 
bodies  of  revolution  and  ship  forms  are  derived  and 
applied  to  evaluate  the  errors  in  the  Betz-Tulin  formula 
and  two  new  alternative  approximations.    It  is  indicated 
that  aU  three  give  adequate  accuracy  at  distances  of  at 
least  2-1/2  wake  thicknesses  behind  a  body,  and  that 
the  Betz-Tulin  formula  is  intermediate  in  accuracy 
among  the  three  viscous -drag  formulas.    (Author) 
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Stafics,  Kinematics,  and  Kinetics 

AD- 280  200      (JTS       i2.bii 

Brovn  r    ,   Providence ,    R     I 
STRESS-STRAIN-TIME    KEI,\rU)NS   AM)   lHRE\LK5l- 
BLE  THERMa^YNAMIfS,   K  i)    C.  Hrj^kcr     Tech- 
nical rept.    no.   29  on  ('.mtricr  Nonr  -  ^f^2(  Ji  i).    N' n   ^2, 
29p.   ^  rt-fs.    NASA  N^J-ll^^<^ 

DESCRIPrORS:    •Structure-,,    •Stress^.,   •Thermo- 
dyndmics,    Linear  svsterTi-^,    N  m iirK--ir  --v  ^rcms,   t-.Ia?>- 
ticttv,   Plasticity,   Vis>.(i-,itv ,    '^ratnlit .  .    ;  KImi  rnation. 

Some  progress  i-.  reptirte^l  in  :h.e  ^'intKi.uv  ■^'-•arch  (or 
the  essential  features  of  the  riuicr< vs^opu   tiehavnT   of 
linear  and  non-linear  material.    A  .  ■  ■r:iptiri-..>n  .  ■-  made 
of  the  validitv,   the  value,    i:id  [l\c  inter r elati. ni    >t  wiree 
approaches  to  the  studv  ot  elastic,    plastic,    I'v:  .i-^.i  _.-> 
response  under  isothermal  ^midition--.    (  ine   ij'pr  vkI,  i-> 
through  the  stability  postulate    if  poiitr.e  ."..nk  :•'.   'he 
farces  trf  an  external  agency  on  the  ^h.an^L-^  it  ^auses; 
another  IS  the  extension  of  ()n-.aiier  -^  ieciprov_al  rela- 
tions for  linear  irreversible  rhermo«J\  r-.amu  --     m.:  the 
third  is  the  concept  or  postulate  of  path  mdepe-ndence. 
In  particular  it  is  shown  that  the  -.urfice    't  c»Hi-;tant 
rate  of  entropy  production  in  force  or   vel.vit'.    -jMce 
does  not  play  a  significant  r'le  in  ^ener  il  '  'V  -.ui- linear 
dissipative  systems.    When  m->teaJ.  a  iimit-.x!    n    t,.l!  f\ith 
independence  is  employed  to  j^ive  a  normilitv  ..ondition 
in  force  or  velix:ity  space,    the  statnlitv  postulate  ^ives 
corvexitv      .A  tentative  conclusion  i^  reached  that  m  all 
pjrobabilitv  the  desirable  -.vnthe-ii->    if  non-lmeir 
macroscopic  behavior  from  thic  -nur  >r>^;.'pK    •'■ill  in- 
volve explicitiv  nr  imphcitlv   '  .^t    i^  --tr  fv    i   ^et  of 
po«tulate-^  as   i  more  dir-cc  pt.j".  ^rr.cni  .'•\::.<i\    ippriach. 
(Author) 

AD- 290  4^        (HS        S^    10 

Br^ivvn  (   .   [)iv.    if  Applievl  Mathematics,  Providence, 
R.   I, 
I  THEORY    OF   El.XSTIO   s"!   \isll  11^      \n:>   [^  )S'i  - 
Bl'CKl.ING   BEMAVKHR,   :>%    A      1      K    :'ci      Technical 

[rept     no.   HO  ,  m  C'ontrjct  \  'n:-=>'J(l   -).    (  vt  62,   88p. 
6refs.    Rept     nn.    C 1  1 -HU.  N.\S.\  N6  i    1U75.S. 

DESCRirrORS:    'len^or    inaK-^:-.,    1   .i-.tKit%,    •Buckling, 
•Elastic  shells,    IXforrnati' in,    \'.ctor  anal\si.-,, 
•Continuous  media,    'StatMlifv 

[This  report  includes:  Note-,    in  tensor  analysis  in  three- 

dimensKinal  l-.jclidean  -^rvice. 


METALLURGY 


|BM-R1-(S()~^    ore    Si.^.l 

.Mbdny  Mctallurgv  Research  Oenter,   Ore. 
iTITANiL'M-IRlDlCM   PHAM-.    !)lAr,RA,\'.    tn    I.   C. 
ICroeni,   C.    E.    Armantiout,    a:\'.  \\.    Ka:...    •<    pt.   on 
IContract  A  r(l  1  -  l)^^^.     ,^h2.    :^p.    -Sict-s.     \  ^^  \ 
lN62-16Sr. 


NASA  N63-12214      OTS    SI. (XI 

Ames  Roearch  (.'enter,    National  .Aeronautics  and 
^piace  Administration,   .Moffett  Field,  Calif. 

t:i  I  t-:crs  of'  srhthrinc  wn"H  hvorcxien  ions 

ON   KHM.   HEMISPHERICAL   EMITTANCE  OF 

stafiKAL  Mf-:'I  \LLIC   S0RFAC:ES,    by 

■*i'ial  !  1  .    \[',,Vr><>n  and  (V-orge  J.    Nothwan^:.    jan  M, 

if^r.     1"   ret-..      :  L-c  ni.al  note  [)-IM^ 


\Rr-jr-J^-^4    ;  n  s   >i,  lo 

\rrA<'.j   t-^L-se  irct:  1- oun^lition,   (Chicago,   III. 
Isn'HO^'-;!)  /IKCONL'M  ALl-OYS,   bv  I ),    Weinstein  and 
I.   (  .    M'lt,'.      j.arTerlv  rept.    for   I   Lily  -  io  Sep  62, 
OnC-'ntract    \!(11-1)S^^.     1  J  (  K.t  ^2,    "p. 

HR!    2ri=^~       (MS  ?1 .  10 

Denver  Research  Inst.,   Colo. 

DETLRVHN  vnON   OF    niF-    NIOBL 'M- RjcH    RFXilON 
OF    ill!      ilKNAK'i    mASl-:    DIAORAMS,    NIOBILNL 
I      M.sM.N    IIA!  MM    ANO    NIoBL'   NL  I' 'NCSTEN - 
/'L^i   (>M     M,     b\    Aifi'-:-   ,^.    N  ama:;,.  <■    and  c:harles   E. 
.       .■:     .     ^  .arterly  (  :    'icrov   .-e'.'f.    n..  .    1,    1    |  me 
31  Aug  62,  im  Contrac;  A  I  ( 11    hL.^vj.    ;   scp  ^2,    ^p. 

DC-61-7-6    OTS  $2.60 

General  Electric  Co. ,  Cincinnati.   O^.in. 
OXIDATION  PROTECTIVT:   COATI\(   ^    i  (  ■>     \ 

TUNGSTEN   ALLOY  86.  S\S    '  \,      |       4M..    i.  ^K.    hv 
W,    R.    Butts.     7July6l,    2^';\     -  :    ;..    I'M   to     .lo. 

AD- 279  866    OTS  Si.  10 

Illinois  Inst,  of  Tech. ,  Chicaeo. 
DISCL'SSION  TO  PAPER   BY  CI    \i:(  fU<(H  CM, 
HARVT^EAVE.S,    AND  LORF   P'C   I\       ■:[  (CM  MY    ANP 
RECRYSTALLIZATION  0!     M'    f  \1  ^      A1M(     R(  H  )K    lO 
BE   PLIBLISHED  IN  1962,   b.  i'lul  (     ■  i,     .      I    chnicai 
rept,   no.    1 1  on  Contract  Nonr     i  4ik-^(o    ).     Mi:   '^J,    Sp. 

DESCRIPTORS:  Metals,   •Copper,   ♦Nickel.   '  \' n    ilmc, 
Crystallization,  'Crystal  lattice  defects. 

IS   439    OTS    SI. 60 

In.stjtute  for  .Atomic  Research,   Fiwi  state  L'.  of 

Science  and  Tech. ,   Ames. 
THE   APPLICATION  Of     AW    l    \pv    'n   \VV'(  wnRY 
POLISHERS,    by  E.    N.    tiMpkm^    ml  !  ).     1.    P  •    r^,.n. 
Rept.  on  Contract  W7405-eng^ J.     1^    \p:  f  2.    1  tp. 

IS-442   OTS    Si.  60 

Institute  for  Atomic  Research,   I  a  i  State  U.  of 

Sei'-m-''    in-i  T'ch.  ,    Am-"--. 

■nii»'I(   \1    \1>    ;   NHD!   MM    ini  \sl  i  )1  \0,K  AM,    Iw 

O.    I).    M.  Masters,    P.    1.    Pilm.;,  ml   A.    1.    1  ars,  n. 

Rept.   .>n  c'ontract  VS7uJn   .  n.c   ^2.  1^    \pr  ^2,    l^p. 
6  refs. 
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Tin-1~^4    OTS    SI.  60 

In-'Kut',    of  Ml  ml-  and  I'xplosivrs  Ri-.i.arch,   I',   of 

I':  ih,    Sal'  Laki   Cv\ . 

\  KIN!   !!(•   MIOY    (M     SU  ICA    APSORHION   ON 
I'MciKlA   sLKI  A("l  s,    bv  Jon>:  s.    Cho  and  Milron  F. 

A  1  :~A>';  •!■..      Technical  it  pt .    no.    1",   on("onti-ac!  W~4()'>- 


L.Aix:-S424  ors  >1.10 


Los  AlariM-  Scientific  Lab.,    \.    Mex. 
THi-:    PRCKl  s^lNO    Ol     Pl.riONII'M    R^     ION    IX- 
CHANOF.     II.     1111     ANION    I.XCHANOI-    SPPAP,  ATION 
OF   PLUTOMlAl    \Nn    rilO-'.HAI,    hv  IX    P.    janx  -  and 
F.    L.   Chi  !--■<  n--i  n.     ''-\  p; .   onC'on;rac;   vS~4tl'^   i.n»:^^. 
1962.    6p.     5  ret-. 

Tin- 13887     OTS     54>0 

Metals  Ri -.-.iich  I  -i:-.  .   Oune^K   I-.-t     of  Ted,., 

PiTf-burk;!,,   P.i 
EM-l.Cl    CI-    ORIhNI.MION   ON    rilL   SLRI-ACE   SELF 
[")!!  !-ISI(iN   Oh"   C'(irPi:R,    In    Im  ^■     Choi  .md  Paul  G 
Sin-Amon      Rejt.    on  C 'oii!  i  .ict  .\  !(  io    1)2  H  4  .    ^  Oct  M  , 
4 ip.    20  refs. 


TID-762.S     OTS     Si.=;n 


Nucleai   M.  •  i!-,    Fk  .  ,   C".'nc>.id,    M.i-.-. 
T!  CHNK    \1     PAPlK-^iM      Mil      IHIK  Id- 1  NTH  Ml    !  \I 
L(H^'.'  \nfIC    CHOCP   Ml  1    riNO.     Field  lanu.irv  14-lS, 
p^^.     \'    \\:]•^'^n    I-     -■    it\'h  (  .  nmd.rion  ("Fiicai:o,    111. 
,    --p.    p\   H.    P.    R  111-..    !%'  p'.    on  O^m-i-.-ic-    AT(()"-2)1 
\.  .  (2.    f^-lp.     NMl    A^~''. 


UCRL-130 


(M  S  S2. 


Southern  Reseat  cti  Inst.  ,    Bn  min,i;iiam,    Ala. 
THE    IRU    IluNAI     CHARA(.' IF-RlSriOS  OF  VARIOL'S 
ALLO^-S  AM)  t  OAllNC^S  Al    la.EVArEl)    FE.MPERA- 
TLRES,   b\  Hern. an  1 ..    1  essle\  aiKl  C'litloidL.  l>>tson. 
pe;M.      r  O'.r.ira.:   ■A~40=' -  enc  -  4 -.     21    Sc-p  b2,    1  ^=-p. 
.\As.A    N''i-  122"'-. 


PR   IM   4^N      t^'S     S'>. 


'A;lliams,   Olvde  and  Co.  ,   OoUm-ibus,   Ohio. 
Kl  i.O!  RON-BEAM   WELI^INC  -  ITS   INDCSTRIAL 
Poi  |-:MnAl  ,    bv  R.    !■;.   (Greenlee.     Rept.   on  Contract 
t\    4~^~.    ,  N^2l  22p.    U  refs. 

DE.S('RlPrORS     ♦Welding,    'l-nectron  beams.    *ii;iectron 
guns,   !^iblnKraphv. 

.Ar.  evaluation  of  commercial  applications. 


Ferrous  Metals 


111)-  i:"22()(P^.  1  )    OPS    s  ^.  hO 


Furopt  an  .Atomic  F- ni,  r^iv  (^l^mHln^  v. 
Pllt     COHROSUiN    OF     SPIFFS   B\    HIOIF  PI'MPF- R  A- 
Tl.'RI     'AMIR    AND  SHAM.     P\RPI.    RFFFAVIOR 
Wl'Ii    \(  1    I!^K  ADIA  IION,    b\   F'h.    l^m  ct  .     M.uM  ,     ^"p. 


TID-17220(Pt.2)   OTS   $3.60 

European  Atomic  Energv  Community, 
THE  CORROSION  OF   STEELS  BY   WATER    AND 
STE/\M   AT  HIGH  TEMPERATURE.    PART  U.   BE- 
FLAVKX'R   UNDER   IRRADIATION,    bv  Ph.  Bergc.  Ftb62, 

33p,     3S  refs. 

Structural  Metallurgy  and  Corrosion 

PB   162  h.sS       OTS  $1.60 

.Naval  Engineering  Experlme^^:  Station,   Xnnapohs,  Md. 
CORROSION   TESTS  OF   TYPES  201  AND  202 
Cr-Ni-Mn   STAINLESS  STEELS  IN   SEA   WATER   AND 
.MARINE  ATMOSPHERE,   by  R.   B.   Niederberger. 
21  No\   Sh,    12p,   2  refs.   Research  and  Development 
re[X.    ^IOIOdA. 

DESCRIFFORS:  *Stainless  bteel,    *Corrosion,    *Sea 
\\ater,   Corrosion  research,    Deterioration,    Atmos- 
phere,  Fracture  (Mechanics),   Marine  meteorology, 
♦Chromiuin  alloys,    *Nickel  alloys,    *Manganese alloys, 

llie  corrosion  behavior  of  AISl  Types  201  and  202 
Cr-Ni-Mn  austenitic  stainless  steels  was  determined 
in  sea  water  and  marine  atmosphere.   In  general,  these 
steels  behaved  similarly  to  the  .300  series  steels.  How- 
ever,   m  addition  to  the  usual  severe  pitting  and  "worm- 
holing,  "  panels  immersed  m  sea  water  also  developed 
stress-corrosion  cracks  along  sheared  edges  and  at 
drilled  holes.    Supplementary  tests  of  L'-bend  speci- 
mens m  brackish  Severn  River  water  showed  that  a 
sensitization  treatment  at  1200'-'F  lowered  the  resist- 
ance of  the  201  and  202  steels  to  stress -corrosion 
cracking.   (Author) 

AD- 281  230      OTS      $1.60 

Northwestern  Technological  Inst .  ,   Evanston,   111. 
AN   INTERPRETATION  OF  THE   ANOMALOUS 
INTERNAL  FRICTION   IN  COLD  WORKED  Al-Cu 
ALLOYS  OBSERVED  HY   KE,   bv  R.   D.  Carnahan  and 
I.   O.  Brittain.    Technical  rept .   no.    4  on  Contract 
Nonr-l228(17).    23  Mar  62,   lip.  6refs. 
NASA  N62- 12016. 

DESCRIPTORS:   'Aluminum  alloys,   'Copper  alloys, 
*Cold-working,   'Crystal  lattice  defects,   Friction, 
Shear  stresses,   'Intern;^!  friction. 


NUCLEAR   PHYSICS  AND 
NUCLEAR  CHEMISTRY 

BNL-6501     OTS    $0.86 

Brookhaven  National  Lab. ,  Upton,   N.  Y. 
SOME  SPECIFIC  CONSIDERATIONS  OF  THE  POTENTIAL 
HAZARDS  OF  HEAVY  PRIMARY  COSMIC  RAYS,  by 
Howard].  Curtis.    17  Dec  62,  22p.  8  refs. 

TID- 17183     OTS     $2,60 

(\)lorado  U   ,  Boulder 
THE   DECAY   OF   SC*-^  AND  Sc44m,   by  L.  T.  Dillman, 
I     J.   Kraushaar,   and  J.  D.  McCullen  (Princeton  U. ). 
Rept     on  Contract  AT(1  1-1)535.    1962.   24p     12  refs. 
L'COL-P-513. 
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^n-'Sl    46^        OPS     ^1.60 


HW-SA-2445        OTS  $1.  10 


PB    162  H6()      errs  $4.N) 

Ck-ncral  f)yna  iru  cs /Fcrt   Am.-t!'.,    I-.-x. 
AIR   AND  CONCRLTF-    XWrWRWC  ( )!     NELTRONS. 
\K)NTE-;   CARLO  CM  ai  AllDNS,    rn  M.    R.    W-  lU. 
Rept.     ni  Centra^'  A  F"    '- >(Nti) '',jf.r^4,    _    \;  ;    ~  ■^     44. 
8  rt't;,.    Do^-uncin  .I.-     N.\  KF' -58- 157'   \!iv   N    :  '". 

DESCRirrOR.-i:    An,     '••;.-  TLtc,    ' \cutron  scattering, 
•Ncitriin  fliix,   Difl. : ruial  .  ross  section,  •M<inte  Carlo 

method 

This  ffport  presoru^  rc-^.l'-  fvr:  Mor'e  Carlo  calcula- 
tions of 'he  aiigi;lar  Ji.-^t!  ihi.!  in     't    f/rons  -icattered 
from  Air  and  voruretc.      ['he  MoiUr     arl  >  ■".(,•':•,>  itl  was 
used  to  !.-vaIuarL'  'he  mcekzraU  '''^i'  repfj^rin  -l.c  contri- 
bution to  the  total  --eatter-.x!  tl^\  rroin.  ;he  l.r.->;  five 
orders  of  -,Lar'cri  i^      I !  <.    >v  attered  neutron  flux  at 
variou.-,  separation  di-,ra  •,  ■•-  a  is  computed  for  a  3.  25 
Mev  point  monodirecMonal  ->oi:r.i.'  located  at  a  heieht  of 

12.  5  feet  above  the  >'.:rfave  of  1  .  o:v  vu-  ^lah.     I  nffer- 
lential  scattering  cros-^  secti^.v-^  !vi>tx;    'i     1      ^-ipl   \ 
square  well  model  and  Jifft-rer-tiai  --..  art  ri".»;  ^  rw.-,,-,  sec- 
tions assuming  isotropu    ^^a'jri  .k  ;       Tie  .  enter  of 
rnass  system  were  us<.^J  m  'f.c  M.  ■.!';.■  larl'  .  ah  ■..larions. 
The  method  used  m  computi:.^  "J-.l-  variar.,  <,■    't  'he 
scartered  flux  i-^  iHJtlined,     11  e  -ta;i..Lir.l  Je'/iarion  com- 
Iputed  was    found  to  be  gcnerailv    ii  ■'  -iore  ''lan   10%  of 
I  the  scattered  flux    (Author) 

162  H61      (rrs$4.^o 

General  [>mamiLS  /Fort  Aorth,  Tex. 
MONTE   CARl.O   PR(  K'i:n< -Rl-    FOR  ' 'AI  ' '' 1  ATI\i" 
'ENETRATION  OF   NEITK()\S    :Hi<a'(;}i    ^;hAl(,[f: 
rCT^INDRICAL.    [XITS,    b>   l\    i-    (..ui:;-.    Hcp' .     >n 
jntract  AF  i3<65:')'"2<)l .    J4  \.  ••   M,    4'vp.    lu  ret,-,, 
cument  no     NARF-M-^'i     Mr    ^    Js'\ 

)ESCRIPTORS;    Cylindr  k  al  Uxlies,    !)«..  r,.    Wutrons, 
'Neutron  flux,    Peiiet  ratior..    [•,;ie:x\,    I  ns' r  ibi..'i. 'n, 
Intensity,    'Neutron  -.cartcri.K,    *  \!o 'tL-  ( 'arlo  methtx! 

le  .\U)nte  C^rlo  method  1.-.  appac-.;  :  ■  -.•vai.^r-j  'he 
;nergy  and  angular  distribution.^  anii  '.he  ;  ''e;:srv    'f  the 

ittered  neutnjn  flux  rtia:  :vne'.ri"L-^   i  ^T.iu'h:  cylindri- 
cal duct.    A  discussion    'f  'he  •->  a-'-jr:  ;>;  ':.<.■■:%  mvoivetl 
Is  given,    as  well  as  the  .-^ampL.-.g  ic<'<.\:\ir^K.;-^  [xvuliar  to 
le  duct   penetration  probleni.     \'}-c  riie'.'iod  .0  evaluated 
the  basi.-^    )f  >.  omparison-,  '\i''"  .-xivr  .mental  data 
[Author) 

"ID- 1727  i       CTTS       S  ^   M) 

Institute  of  Polvmer  Research.    Polytechnic  Inst,   of 

Bro<.>klvn,    N     Y 

)Lin  STATE    POl.YMFRl/.ATK^N    INTIIA  lEl)  BY 
JAMMA    RADIATION,    hv  FK-rher-  MouAe'/.   Benjamin 

St  and  (Xhers      Progress  rep(      m  i' ontra^t 
^T(30- 1)1715.    25  Oct  ^2.    Up     Wet-;. 

jID-17272       CJTS       $lil.S(j 

Michigan  l'.  ,   Ann  Artxir  . 

iCTIVATION    ANALYSIS.    \l  l:  ;    \K    LUF  .M1L.\L  KE- 
■ARC:H      RADIOCIHEMFLAl     s!  P  \  RA  [  h  )NS,   ed     by 
S     Maddcxjk  and  W     W.ivne  Mcink        Pr   mi  ess  rept. 
|o.    11     NovM-(X-t62,  on  Cur-i-ic:  .'.  Uii-i)1143. 
Nov  ^2,    i.Wp    71  1,'fs. 


ri:i    '>^J(i      (T] 
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Tr  i.erl.ih.    P.,     .    F<u  hn:.«id,    (  '  ihf. 
SCl.V!  i:   1  .\  :  IM  ;    lO.N    !\ifl\\(,!      wf^|\     .,, 
A     Fi     Heimbuch      [>:   vi  <-..  r  r(t     ::. ,     I,     .fi(-onrract 
AT(30-1)28«5.     2b  .Ma,'..    !.>.     .-i,i.-,. 

Elementary  Particles 

BNL-6214      OTS  52.60 

Br ookhav en  National  Lan.  ,    ,  pt.H,,    .N.    \. 
TUr   K'     ,-■   -NTIRAC    lU'N    Ai    ..  24  Fk-.    ..    L    F-F- 
FEC   ;rvi,    \!Avs   :  H.si  KiBi.'!  h  >.N^    b_v   ...    Beitanza, 
V.  Brisson  and  others.    Rept.  on  Contract 
(AT(30-2)GEN-16]  27  July  62,    23p.    PiL-ratcd  m  cv.pera 
tion  with  Syracuse  U. 

Tin   16786      OTS      $1    10 

Not  tJ:'A--,t-.  r -.  U.  ,    Evdnston  L. 

THF    :  [F--    :iMF    OF  TlfE  A"  MM'i-.RON,    In   L  Auman. 

M.    \'     R.  w       kI  others.    Rept  -c.  Lontr  i^i 
fAT(  !  1  -n^Ml  ^p. 

Instruments  and  Installations 


Af")\     .4' 


OTS  S4.60 


AtomK   t''  Acr    ,><.■•.  c.  ipce;.-  A-^  x^iate-.,  Inc., 

tX-troit,   Mich. 
EVALUATION  OF    FHE  Bl.AKF   S^IPL  M  K  FSIS-II VITY 
METER.    Rept.   on  Contra. :   .Ki^ii    ijs6^.  is  uvt  02, 
4lp.    7  reis. 
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S-v^y       fYfS     SI.  60 


HrxiKnaven  \ari  ri.ii  Uih.  ^    ' 'pt"",    N.    \. 

H  'HHL.-;  :)t-;.ssi;>  '\  a  iwDRix^i-.s  rcrrlf-:  cffamber, 

hv   H.    Vichi  /on;  .i;k.N,.    I.    A,ni,     21   Dec  61.    1  Sn 
14   f.'ts.  ' 

HW-SA-21Qi       OTS  $1.60 

.■ia..:.aj  Atomic  Prodi.'.-v  Operation,   RuhLn-J,  WasFi. 
SCLNTILIJKTING  GlA.s.sh.s   FOR    ALi'FL\   ((H  VllNO, 
by  U.    L.    Upson.     Keix.   .1.  i     «u:a.r   a,  I  (4s    1)1  ^So 
1^62.     l^v    y  rel^. 

AU-281  470      OI'S    $1.  10 

Michigan  i'.   [Ann    \:  :.  i  1. 
FURTHER   WORK   ON     W    IMXCi     I\  :  •,\.SI[  IF- K- 
SCINriLLATOR    DEVICL   i  o,<    , );-,  IF-.K.MIN  X  HON   0\- 
PROFILES   AND   IM.^GES  ( '!     WF  AK    fU  .\.M.s   oF     FlIGFi 
RNERGY   PARTICLES.    :n   :u.     li...:;,s.,n  (Lav.;cn.e 
Radiation  Lab. )  and  M  1:  :in  !'•.  I  L     1  ^-^  hnu  .n  :  rpt.   no.    - 
on  Contract  Nonr-1  .-^^-t*  :  ^).   M  <.   ^.,     ,. 

DESCRIPTORS:  •Particir  FKMms.   inteni,Kv,    •!::  age 
intensifiers  (Electronic.  -),    's.  mtillation  .  -  ..iv    :  -., 
Monitors,  Charged  particles. 
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An-2M   46^       OIS    $1.60 

M:>.  tiigan  I  '.    I  .^nn  .AiFk)!  ]. 
■Fl!.  .^  L'\  ILn  of     IFFL   .SCINI^IL1,A  IION   c:FL^M3FR, 
:'\  .Mii'ir.  I  .   IV  :  1.     I\'..hnual  rept.    n^\   o  ^.m  Contract 
S  .i;[ -:  224(2  i).    M.ii    h2.    \  2\\    l^rrl-. 

pF-.sc'Kir  lOiLS:   's.  iii;  1  luu  ,on  . .  a.iUL  :  ^,    KaJiauon 
measurement  system^,    lor.i/ar  lo'i  .i.an  [km>,   I'aiMvk 
beam.'',   IV  tL-cruT. 

A  summary  is  ^oor,  oi  :he  usefuiiu.---  .'i  :lv.   scintrHanon 

chamber  in  rLl,r:i.i;  -o  'he  spark  .hairtvi,  tho^t,  tx- 
pei  imental  ai  t  .1-  ^^t-,.;.  th.  lunnris^ciu  .hatnlKi  v<j- 
mains  useful,    an.:  ,1  N  a  ^k  \t  lop-m.  iu-  iv,  'hi.'  !i,l  tinnjue. 


Nuclear  Engineering 


ArNF'-^2-='(  (I  ;  s  S4.60 
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■\.:  — Cha;:-  e;  ^   .\1I^.    (  o.  ,    Uas!;  .n^ton,    D.    C. 

EXiRini::''  I  i.ii.x.MU"  n;"c  li-;ar  fili.  nLVLLci^- 

MEN'l    l'R(K~.KA\'.     F-::i.il   --L-pr.  ,    F'tiaseUi^n 
Contra. :  .\  1  ( 11    !)^h~.     1^  June  62,    44p. 

X\;  -!-i;F-  -  -12-1    o  I  N    >  : .  ^J 

\rgonnc  Na;ii  n.ii  1  a:  .  ,    111. 
SINTEHINr.   (  !     I  KWllAI    M(  >\(  v  ■  .xkBIDF-.'   F'RHCIPl- 
TATEP    i   :U'M    .   I     '    K'   \1-JA1     Mf-niA,    h\    V.    K. 
Johnson,   Ci.    1).    Wn.'     .uui  o'tui  s.    Krpt.   on  C"!ontrac' 
Wil-ni^-rrv-  ^-.     llJunef^J,    1  tp.    lAP-^-r. 


i.M  -t  C^l-  -24"      (  ri  s    >1.  tK) 


Ai^onne  National  l.aii.  ,    111. 
US    v\;'  I  ;vS  FK)I)iF-;s,   hy  r,    n.   Shalek,    Kept,   on 
Conti  ict  '.V  U  -  liN-eng- ^s.    f^  Apr  M,    14p.    2  rets. 
b'AC->P'i. 


A'U  -K-(^n^-^       OIS  $4.  N) 

Ai  iiiot;:    Rcv-earch  IVnindation,    Chicago,    111. 
STLT)li  s  I  'F     ;<1-.A;-H)R    c  XtNI  AIN.MHN  I",    h\ 
P.   Liebertr.a:  .    R'    '^i.mthlv   ptivres-   repr.  Sep-(^t  6. 
on  Contra. '  A  I  (1  1    1  p~^.     1^62.    41  p. 


BM  -S^^l      01  s    ■?!.  Ui 


Rr^Hikliaven  National  l^h.  ,   I'pton,   N.   Y. 
Tli;.  ,-1  ILCi    Oi-   CRAPFli'I'F-:  C-iFF£MiCAL  Riv\C- 
TlVnv  ON   llih:R.M\L  INSTABILITV  CONi:>ITIONS  IN 
AiP-(  (  H  iLi:iUiiANNliLS,   bv  tVmaid  O.   Schweitzer. 
2  M..:    'v,    ^p,    4  ret.s. 


TID- 16813      (rrs      51   60 


Engir.fot  ir.c  Rese.it  ct;  I  ah-'.  .  Columhia  L  ,  New  York 
BASIC  i-Xl^l.RlMl-N;  .\I  STUDIhS  OF-'  F^OI  1  I.NG  i-Lril) 
Flow     AND  FlLAl    TRANSFHR    AT   FLHVATED  PRES- 

"^I  ;.;t  ^,    [iv  F-iruce  Mat/ner.    Monthlv  progress  rept., 
.\..^'-:.    on  t-onir.io  Ar('M)-^)lS7      ^1   Au^j  62,    LSp. 
(Ml'K-.\iIl-,s-h2). 


HW-SA-2445        OTS  $1.  10 

Hanford  Atomic  Products  Operation,  Richland,   Wash. 
DiSTORSlON  OF  HELICAL  WIRE   WRAPPING,  by 
K.   R.   Merckx.    Rept.  on  (Contract  AT(45- 1)1350. 
22  Jan  62,   5p. 

HW-SA-2:«)9    OTS    Si.  10 

Hanford  Atomic  Products  Operation,   Richland,   Wash. 
F-:.\TFNSIVE   MOVEMENT  OF   FISSION   FRAGMENTS 
AND  PLUTONIUM  'DFMON.STR ATFD  IN  UO2  IRRADIA- 
I'lON    FESTS,    by  J.    L.   Bates,   J.   A.   Chnstensen,   and 
VV.    L.    Roake.    Rept.   on  Contract  AT( 45- 1)1  350.  6  Oct  61, 
4p.     T  refs. 

HW'-.SA-2807       OTS  $1.60 

Hanford  Atomic  Products  Operation,    Richland,   Wash. 
FISSION   PRODUCT  CASKS  AND  CONTAINERS  PRO- 
lOTYPE  DESIGN,    SCALING  OF   MODELS  FOR  IM- 
PACr  TESTING,  by  D.   W.   McLenegan.    Rept.  on 
Contract  AT(45-1)135U.     19  Nov  62,    15n.    4  refs. 

HW-SA-2843      OTS  $2.  60 

Hanford  Atomic  Prcxiucts  (Operation,    Richland,   Wash. 
FISSION -PRODUCT  CONFINEMENT  PROGRAM  AT 
HANFORD  AND  SUPPORTING   RESEARCH   STUDIES, 
by  R.   K.   Hilliard,   C.    E.    Linderoth,   and  E.  R.   Irish. 
Rept.  on  Contract  AT(45- 1)1350.    3  Dec  62,   29p. 
9  refs. 

HVV-SA-2675       OTS  $1.60 

Hanford  Atomic  Products  Operation,    Richland,   Wash. 
IRRADIATION  OF   L'02-Pu02  CAPSULES,   bv 
W.   J.   Baiiey  and  T.    D.   Chikalla.   Rept.   on 
Contract  AT(45- 1)1350.    8  Nov  62,    20d. 

HW-SA-2668     OTS    $2.60  « 

Hanford  Atomic  Products  (Dperation,   Richland,  Wash. 
IRRADIATION  TESTING  OF  PROTOTYPIC  UO2-PUO2 
PRTR  FUEL  ELEMENTS,  by  M.   D.  Freshlev.    Rept. 
on  Contract  .\T(45- 1)1 350,    S  Nov  62,   22p. 

HW-71521(Rev.)     OTS    SO.  50 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
MEASUREMENT  OF  CYLINDRICAL  SHAPES,  by 
K.   R.   Merckx  and  R,   C.  WFieeler.    Rept.   on 
Contract  AT(45- 1)1350.    27  Aug  62.   22p. 

UCRL-7127        OTS  $1.60 

Lawrence  Radiation  L^b. ,    U.   of  California, 

Liver  more. 
DISCUSSION  OF  ASME   PAPER   62-WA-218:   STUDY  OF 
REACTOR   KINETICS,    BY  A.    STANLEY  THOMPSON, 
by  A.   B.   Miller.    Rept.   on  Contract  W7405-eng-48. 
1  Nov  62,  .lip. 
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Tin'1449S       OTS       SI    Ni 

I  OS  Alamos  S<."ifnnfu'  I.ah..    N     M-\. 
FISSION   PROIXCT   Bf.H.WIOR    IN    I'IRIaT   i  (  NTACT 
CORK    l.Kjnil  MHTAI     F-fhii'i   ^^^\('^'^K^,   by 
Richard  M     BiJv,l1!      Hc\x       h-  i '.  )nt :  a.t   ^S74U5 -eng-36. 
146J      J(>p     Js  tft-      i    \'  H'    W-=., 

MnNF--2l        OTS  S2.75 

Ma^^a^hJSL•rrs   Ir.s-.   of  Tuch. ,    Cambridge. 
rHK    IRRAIMAncXN   OF    SANT('',V\X    0\T   ;\     !liE 
M.l.  I.     IN   PILH    1  CX)['.    V\H]    1.     ^<   M\'\:<'>     TO 
CXTOBKR  ">,    NM,    hs   1 ).     [.    \!   r^.inandE.   \.    \Oson. 

RcfX.     .iU  .)iir;  a.t  A  I  (1       0.'»(v.    May  62,    10'^'. 
22  ict>,     IUj-  1  1  1  (4 

MITNF    22(Rk--.I\II)       ""^  S       S"   ^r,  Set 

Ma-,sav.husetr>  Insr.   ,  ir   Tech.,  Cambridge. 
TKH    IRRADIATION    OK    SANTf^WAX    OK'?   IN  THE 
M.I.I.    IN    Pllii    I  (K'P.    PARI     11.    :  ■;)(   U'MhNT 
DESIGN,    PR(X:hlXRl  >   AN!'   Kr  >I   1    !>;  OF 
IRRADIATION    TO  (X'M'HLK    ^     ! '>M     :•'.   D     T.   Morgan 
and  L     A,   Ma>on      R--pt      r,       .n'r  icr    \I(lii    ;)ll)67. 
Mav  ^2     i^4  ^p     UK)  rci-.    I'  x  '    '.  11 '  i^    N  \>.\  \^    - 1  J130. 

Nl'MEC-P-.51     OTS  $1.  10 

Nuclear  Materials  and  [•:  juiptnent  (''rp.  ,    Xpi  Il>,   P '. 
DEVELOPMENT  OF'   PLJ  T  mnI' M   BEAHWC  !  ••::i 
M.\TERIALS,   by  Karl  M.   P..echl,    Monf  U  pr-k;r.--,s 
letter  for  Oct  62,  on  Contract  M'(  M'- 1)2\--^. 
5  Nov  62,   6p. 

Tin   7M0     OTS     $:   iKi 

Oak  Ridge  National  l.at'    ,    Unn. 
ISOTOPE    rECHNOLCX'.V    :  )E  Vh  L.OPMhVI     PKiCKW. 
FOL'RTH    ANNL'AI,  OO.N'IRACroRS   MLI.  UNO   ( "(   N 
DUCTED  AT   OAK    RI1X;E    NAITONAl     !  .\K( -K  \  !  '  iR  V  , 
DECEMBER    i-4,    W^J.    R-pr       'n  Cr;tr  ur    A"4'  ^ 
eng-26     [1962)  88p     2  rets 

FXM-406    OrS    52.6*.) 

Pratt  and  Whitney  Aircraf'  Oiv.,    I'nitr-d  Aircraft 

Corp.  ,    Harttord,   Conn. 
REACRiR    DEADIIM.-.S,    b\    I.    K.    I    u:   ir -;;  and 
E.   M.   W-s'.    fRept.   on  Omtrac    M  ( 1  :  -  : )  JJ^;. 
K)  Apr   ^5,    decla.ssilied   !i   lKx    ^''^.    2"^p. 


SC-4459(RR)      OTS     S4.  N) 

Sandia  Corp. ,  Albuquerque,    N.    .Mex. 
DESIGN  STUDY  FOR  H0MCX:;ENE0US  PH06PMUKIC 
ACID  REACTOR  (HPAR)  Rept.   on  Contract 
AT(29-l)7H9.    Aug  6(),   decla.ssifieJ  "  Aj^  t^l.   4Sp. 
23  refs. 


TID-I4MH    OTS    Si  .  iTi 

Union  Carbidt   Nuclear  C   .  ,   ;)iic  Hidge,  Tenn. 
WHAT    ARE    YOUR    rHCI     >iPf  i^MINr'   COSTS,    by 
Alan  M.   Chri-itman.     •<[■>(.    ■  >n  c'.  >n- r  ic"  'A~40.S-eng- 

14  I\c  ^^1 ,   9p.     h  r^t-. 
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United  Nuclear  Ci)rp.  ,    VV'  ,:c  Plai:  s,    \,    y. 
A    STL'in    I 'I      A  i    i     s!(.A\:    AS   A    KKACK  )K  C  OOl. 
ANT.    Final  rept.    1  0».t  .59. io  Apr   f  1 , 
Contract  A T(3U   1)2303.    3UOct61,    J  Pp.   t^'icls. 
EURAEC-166. 

GEAP-40.S4    OTS    Si  1.00 

Vaiiecttos  Atomic  Lab.,  General  Electric  Co., 

Pkasanton,  Calif. 
SUMMARY   SAFEGUARDS  REPORT  FOR    IMi     CKIll 
CAL  EXPERIMENT  FACILITY   VALLFCITO^    M  OMK 
LABORATORY.     Rept.   on  C<intract  AT(t)4- 3)1  ns). 
July  62,    14.ip. 

Wasfe  Disposal 

TlD-7646    OTS    S2.  2S 

.Atomic  Energy  Commission.     Div.  of  Reactor  De- 
velopment,  Wa.shington,  D.  C. 
REPORT  OF   THE   THIRD  WORKING  M!  '   '  !\(     dN 
CALCINATION   AND/OR    FIXATION  OF    Uh  .\{    1  !  \l  1 
WASTES  IN  ST,\BLE.    SOLID  Ml  :  H  \    \      A  \S1IIN(.'(  \ 
D.   C. .    FEBRUARY  1-2,    1Q62,   comp.   and  cd.   bv 
William  H.    Regan.    Jan  63,    l()4p. 

TID-1^4^^(•''.R)    OTS    S2.50 

Institute  ol  .Ma;  me  Resources,  U.  of  California, 

La  Jolla,  Calif. 
THE   STUDY  OF   THf    Hn>W]nu    w^  sICNK  IC\N(T-: 
OF   CERTAIN   RADlU.\c;i\l     1^< 'I'Pl^    !(X'N|)   IN 
THE   SEWAGE   TREATMENT    IM   Wis  of     sf  l  [(TID 
CITIT'^.     P\^-   n     ^^T'F^N'   Ml     sHi '•<  '     'FKM    \'Am\ 
TION-     \N:  )   Ki  (f  \VF  '•■■    .1!     I  ■'■•■'!   \IN   c  VMM -V    XCTUT 
'IIS  IN  TTi'     fIVt't  -Mi'N    ■■■'!    \!MI  \"I    PI   -WF 
(1^60-1961),    bv      1.    K.    FolstuT:    i:i  :  (i.    |.    M-.hmrao. 
-    pt.  on  Contract  Ar(ll-1)34.     l^  .Mi\  ^  J,    ~^p.   ^  rt  I-,. 
IMR-TR-922-62-B. 

PERSONNEL   SUPPLIES   AND 
PERSONAL   EQUIPMENT 


AD- -^'4  ,4^  repriced     OTS    $0.  SO 

Arctic  Aeromedical  I    ib.  ,    i  .'r;  W  un'A  i  i,-!:-,    Alaska. 
FIELD  TESTS  OF    T-W\      \N  I  1- i  APdSi  K  1     AS.slAI- 
BI  IFS,    bv  Paul  'vV .    Ilinv".    M  i\  i^i,    1  s»p.    v  i,!s. 
i  eciiiucal  JcH.iiin--tuat  V   i--p'.     \AI      II)K-M-^^. 

IM-.SCHin  uKs.   'Pressure  sur,-,    *  l-.x[\i>iii  c  ,-uits. 
*rhci;n,ii  i:,-- .i.ir !. >n,    At-cMc  i    '^U'l;-,    Pi  vitrt  :!;■.'  v  U'th,- 
mg,    Und.i'A  !•    ;    .hiU.iii^,    I'x.kW  fcnip'jr  a;urL . 

The  purpose  ul  ::.j.>  ^'i.d\   Aa.-^  \>  Jtti-rrninc  rhc  insula- 
tive  value  of  the  Nav\  MK-^  alUl-L■xp^l-^uI  i.   suit  a]k\  the 
Air  Force  CSU4/P  painal  pi''s.-.uri'  sur  i;i  ^ct  and  di  \ 
cold  environments,    liaiiiar-.  -.it> -a 's  v^-  i  ■.   •  xpviscd  to 
both  environments  while 'A    a:  1',,;     a^  t,  a-.^   riililv.    Re- 
sults of  these  exposures  are  sti.^^'-  m  ,;:.ipt:->  >>r  skin 
and  rectal  temperatures.    A  di^^u^suM  .'t  :tx  ;    suits 
is  presented.    The  MK-.S  and  CSU4/P  assemMu  ~  v\her 
used  with  additional  protective  equipment  m av  1\   v^ oil- 


s'26 


sidered  adcciuate  protection  toi   dry  still  air  tempeia- 

:;jr'.  s  ol  -  i;)    1- .     The  MK-s  and  liner  is  adequate  pio- 
:e'.'.i^'":  t.'V  \^a'.lv  sLii\ual  in  exces.-,  ot   s  houi  s.     I'l;^ 
CSl  4/P  i>  aJLijiiaii    w.iier  >U!  M\al  proU'Ction  loi   per- 
iods ir,  ex^cs.-^  >it  :aii  Ik'Uis.    .■\ddiiioiial  in.-ula:ion  \sill 
increase  the  capal)!ii!>  ol  .iiIil:    .i-seiii'il\  .Kirint;  waiei 
immersion.  (Author) 
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i,.,;  l.^;  d  A:.:;.-.    Pr.^lud.s  Opcrat;on,    R,chlai:d,    Was!:. 
INP'    I    AND  .SOCRCT-:   IMPEDANCF.   COKRECIIONSIN 
HK.M    I'KIATSION    vol    FMHIFR    S  lANDARDlZA  HON, 
by  1.    1.    M'.c!-    i;:J  I).    M.    I-lenuni;.     Kept,    on 
Contra.:  A  1(4-    Dl^-ii.      Jo  Mai   t-2,    Sp. 


TID-13148    OT  s 


'M) 


Los  .Manio.N  s,  i,  nMtu    1    ih.  ,    N.    M-.  x. 
A  RFFLECTINC   MICKUSCOPI-    1  OK     ITAIPl  K  A  IT 'K  1- S 
TO    \B(  »\T     2^1KI"C,    In  D.    M.    OUon,    R.    B.    Brixiu  r, 
and  .M.    i\    "-!•;  i''..     '<■  p'.     n;  Coni  raci  W74U.^'(.ng-  -^6. 
12  July  M,    2  4p.     LA!X-    J^'>^. 
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[Office  of  Research  Admim-t;  .aionj  I  .    ut  Muhigan, 

,\'in  Arbor. 
Tlil-    FITI-'CI    Ol     BiHNDAKV    KHFIECITON   ON   TTIE 
\:n-NlAII()N   OP     IllFK.MAl     KADIA  ITON   \^\    A 
UI>P1"RSI()N    Ol     oil     PAKIKT  F:s,    In   Sto.rt  W. 
Ch.id'.Tl     jin  H  .111  t  Tan    ina  iMhei  >.     Final   rept.    on 
Contract  DA    Is    los  .  ml   ssjS.     Api    sd,    dcv  l.is-ified 
:  \.C  ^~      ^|^p.    .2ief-.    Kept.    no.    22""    IIF     AFSVVT 
'>'-.    AD    :i  ■   -U'. 

■.'iFsC  Kin  ORS    •  Fheim  .1  I  idi.ition,    Attenudion     *Oil-. 
i    v     Piitule-      (>jitKal  propc-i  tie-      Boaivl.oA    I.Oli 
Reflet,  tu'n     'BFu  k  NkK    i  iJiati.m     1    -.Il'X     Chcol-. 
Ethvlene-. 

I 
Aticp.i.a!;. -n    >f  thermal  radiation  bv    >    1isp<.>r<ion  of 
nor  ib-orbm^  paitKle-  bounded  bv  a  p.irti alh'  iL'fleeting 
si::  t  u  (.'  ha-  Ix'en  in\e-tigaied  theor  L'ti.  alU'  and  experi 
me",;,ili\.     F-'xci.llent  agreement  \v,i-  t>H.nd  lvt\seen  the 
I^'l■    :.'ti.,il  .ind  (.■xperiment.il   result-.    T'hL   cieatest 
C.--  lepmvie-  'Aere  ol-i-erved  for  small  source  heights, 
la:  ce    tngles  of  incidence,     ind  den-e  di  spto-Kin-  a- 
mighi  Ix'  antK  ip,ited  from  the  simphfving  .issumptions 
made  m  the  tlxotetual  tor  muFition.    TTu*  theoretical 
analysi-  inluated  .»  bilinear  effect  for  Ixxindary  reflec- 
tivity on    ittenuation.    The  effect  of  reflectivity  wa- 
found  tc  in.  iea>e  with  density  of  the  dispersion  and  to 
h«.-  Me-iilv  independent  of  po-ition.    The  exact  effect  can 
rei^ilv  be  c.ikulated  for  anv  specific  position,    disper 
Sion      ind  -urface  reflectivitv  from  grapliical  correla- 
tion^ in  the  i<.'ptnt.     For  tvpical  dispersions  the 
tr,in-mi>- -h  in  mav   Ix'  in.  te.ised  a-  much,  a-  20  percent 
hv  a  surfa.  L-  iefle.tivi!\  of  Js  p<."r.ent.     (.Aathoi) 


AD-289   397       OTS  $3.60 

Ohio  State  U.   Research  Foundation,   Columbus. 
AN  ANGULAR   DISTRIBUTION  OF   VAPOR   FLOWING 
FROM  A  KNUDSEN  CELL,   byV.  Ruth  and  J.  P.  Hirth. 
Tedinical  rept.  no.   3  on  Contract  Nonr- 495(26). 
Nov  62,    39p.    12  refs.    RF  Proj.    no.    1386. 

ni-.SCRIPTORS:  *Gas  flovN,    Vapors,    Molecules,    *Ki- 
i^etic  theory,   Vapor  pressure,    Surfaces,    Low  pressure 
research,   Gas  diffusion,   Ttieory,   Integral  equations, 
•\'apor  plating. 

Surface  diffusion  has  been  shown  by  Winterbottom  and 
Hirth  to  contribute  to  the  integral  effusion  flow  from 
Knudsen  cells  with  orifices  of  small  length  to  diameter 
I  atiiis.   TTie  calculations  are  extended  here  to  orifices 
ot  large  length  to  diameter  ratios.    In  addition,   the  spa- 
iial  distribution  of  the  effusion  flow  is  determined.  The 
results  predict  that  there  is  less  focussing  of  the  effu- 
sion beam  than  predicted  by  the  earlier  corrections  of 
Clausing.   The  results  are  shown  to  be  in  very  good 
agreement  with  the  recent  determination  by  cSnther  of 
the  distribution  of  silica  effusing  from  graphite  Knudsen 
cells  with  various  orifice  shapes.   Correction  factors 
for  equilibrium  vapor  pressure  measurements  deter- 
mined by  the  Knudsen  technique  are  given  for  the  ex- 
perimental arrangements  of  Gunther.   (Author) 

Electronics 

NASA   N63-1  215^     OTS     SU.  SO 

Goddard  Space  Flight  Center,   National  Aeronautics 
and  Space  .Administration,   Greenbelt,   Md. 
[HE  IMPEDANCE  OF   AN   ELECTRICALLY   SHORT 
ANTENNA   IN   THE   IONOSPHERE,   by  H.   A.  Whale. 

Jan  6. J,    lip.    4  refs.    Technical  note  D- 1S46. 


FIIV16997     OrS  Si.  10 

N..  w  York  U.  ,    N.   Y. 
THF:   use   OF   ATOMIC   BEAMS  AS  A  PROBE   FOR 
STUDYING   LOW  DENSITY  PL.ASMAS.     Quarterlv  rept. 
1  Julv-1  Oct  62,   on  Contract  AT(30-1  )2397.     1,5  Oct  62, 

6p.     2  refs. 

MA  FT -89    OTS    S2.60 

Plasma  Phvsics  Lab.,   Princeton  U. ,   N.  J. 
F(^)UILIBRIUM  AND  STABILITY   FOR   SYSTEMS  WITH 
.SMALL  CURVATURE,   by  John  L.   Johnson,  John  M. 
Greene,  and  Katherine  E.   Welmer.  Rept.  on 
Contract  AT( ,30- 1)1  2,38.     Julybl,   29p.     7  refs. 

MATT-95    OTS    S2.60 

Plasma  Physics  Lab. ,   Princeton  U. ,   N.  J. 
NONLINEAR  COUPLED  OSCILLATORS.   I.   PERTURBA- 
TION  FHEORY;  ERGODIC  PROBLEM,  bv  E.   Atlee 
Jackson.     Rept.  on  Contract  AT(30- 1  )1 2,38.     Aug  61, 
21  p.     13  refs. 
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AD   2^"  ^H^     (rVS  $2.  Ni 

stjnforJ  Elecrroru^ -^  L.ibh.  ,    M.int->:.!  IV      r.ilif. 
Pl.\SMA   RESEARCH    A I    s'lAM-OKl)    [-I  H(    I  KnNICS 
LABORATORIES.     R^-pt      m  ( ' -ntr  u  ;^  N  -n  :    :J^(:4), 
AF    H(hl)4^S4S<)      \F   4^(^l^>^tx..    AT    :- '•(t:.  t>)~-'44.    and 
AT (('4    '>)'<2ti.  Jjnr  ^2    J Jp    :2refs.  Rept.  no.  SEL-62-067. 

DESCRIPTOK^    •P!,i■^ ::■!..   ph.-  'Electron  beams, 

•Sp.i.  (-•  .  har^c-  I>in-  I-^lectrons,  Particles,  Magnetic 
pin^h  Ekv  r  ;'in  -..tv-  Lithium  compounds,  Tantahum 
^iimp<)unJM. 

Thi>  reseJfvh  i-    ii.'rifd  .it  unUcf  ^it-m. !:"!»:  -;  imc  of  the 
tMsu   phen(>m--n  1  ir,  .urrent -carrvirif;  pli-rnas,    includ- 
ing tht-  rwo  -irrcMm    i       -  p.  i.  c- charge  interaction 
between  the    ■ie.tion--   in.j  ion.s  of  the  pla.sma   inJ  the 
pin^h  effct  r  .n  pLi-ni  i  heams.    An  understanding  of  some 
of  thesi.'  -.imple   ispe,  •-    if  pi  i^-t^  >  h<.'havior  has  been 
ci>n-.iJere  !   in  e^senr.  li  1::  -'  -•  -p  -'ward  the  develop- 
ment of  pi.isma  Jevice^  b.i-',-il    ti  'he  use  of  directed 
currents.    Such  Jevi    e   <pp!i.  inons  as  microwave 
generuion  and  amplifi,  ati:  >n     n>>me  generation  for 
electronic -counterme  I-.. re  ^\ -.rt.-rri.s.   electrical  propul- 
sion of  space  v'-huie^      nt      >nt:    lied  thermonuclear 
reaction  Jevue-.   ire   irr^  .n^-  r.hose  that  are  most  likely 
to  make  use  "f  the   le-i^-      'ncepts  evolved  from  this 
re-.e,i:ch.    (Author) 

Molecular  Physics  and  Spectroscopy 

IS-424    (TT^    Sk.N) 

Ames  Lab.  ,    lovva  Sra*-  i  '.     if  Science  and  Tech. 
THL   MA.vS  SPiCTH  A   OF     M>MF    '."^I    \'ILE  HYDRIDES, 
bvF'.    F-,    SaalfeLJ  an^!  H.    I.    >■.-..     --^pt.  on 
Conrracr  W~4<lS--n^    nj.      i^^:.    >p.     20  refs. 


AD-2H0  532    errs  ^l.fO 

Westinghouse  Research  Mhs.  ,   PittsbLr^h,   ^a. 
EXCITATION  OF    VIBRATIONAL   AND   r-LfuTRONIC 
LEVELS  IN  02  BY  ELECTRON   I\TPACT,    bv 
G.  ].   Schulz  and  J.  T.    [>owelL    Tr'chmcal  rept.    no.    Mi 
on  Project  Defender,   Contract  Nonr-2SH4<i  k  ))   i:.  : 
16  Mar  62,    I'^.    2t)  refs.    Scientific  \\\pi.-:   '^^--m>^-]  i  •,- 
P3  and  ARPA  Order  no.    12>-M,    i-ri  ;.    4. 

DESCRIPTORS     'Oxygen,    l-Ixcitati  -;.,   \  ibrati -n, 
•Atomic  energy  levels,    •Electron  capture.    Nuclear 
cross  sections,  t^uantum  mechanics. 

Low  energy  inelastic  colLislon.s  between  electrons  and 
oxygen  molecules  are  studied  ..sin^  the  crapped- 
electron  method.    Peakb  m  the  tr  ipfX'J-eieut r  >;:  .  .r- 
rent  are  interpreted  as  vibrati.  mal  jxcitan  >f.    't  '-le 
oxygen  molecule  to  the  states  v       1  to  v  -  --.     Ivvn  of 
these  peaics  can  be  attnbuteJ  m  part  to  the  excitation 

I  of  the  '^g  and  '  £      suiiuo.    approximate  cross 
sectionsat  0.  16  ev^buve  th^reshold  are  less  t'lan 
3  X  10'20  and  6  x  10''''  cm-  for  the  '  Ag  anJ  '  t  * 

■  states,   respectively,    f- or  electronic  states  above 
5  ev,   the  cross  section.-^    it  o.  [h     v  aN'vv  t:.reshuld 

I  are  of  the  order  of  10- 1''    ,;ti-.     (A.:^or) 


Solid  State  Physics 


A!)   2-.'    M  1        Mj-K  511 1_  10 

t.eri:'.  I  oi'.ers ion  and  Semiconductor  lab.,    Mass. 

[:.-■.      I    [  ev ;  .  ,    :  '.f^b:  ,,;^c. 
.iLLclKAi,    KLSFONS1-;    ANL  (  ( iN\i- K  sK  )N    LIF"i- 
CIENCY  OF   P-N  JUN(    IlONS    bv  Fir...  e  IXm.els 
\N&iUK^.   (Wk-    r  i.  ■■,'       ).    v,e;.M..    ;opt.    -m.     ion 
Contract  N. 'I,;  ■  1  •^41(^--).    2I'A.k'^^,    1  .:2p.    ^='  ;  lIs. 
ARPA  Order  no.    2!4   ^2    ;)SH  ■'■-4'-. 

JL:)C-H1F''I  UKs.   •Semiconduct.  n  s,    c  ,er;:, a:;. .,:;,,    F'ov^ei 
sources,   Pi^wer  supplies,    'P:   r  ^.-Itxt::.   .elL  (Sem; 
conductor).   Solar  cells,   (L-.i-,    *!;  vr^,  ,   ■:  .o:.;,.n. 

HW-7S,S0l    GTS    SI. 60 

Hanford  Atomic  Products  Operation,   Richland,   VV  ,-h. 
ELECTRICAL  PROPERTIES  OF   ZrOo  CORROSK^N 
FILMS.     ELECTRICAL   RESISTANCE"  \''   NsLUMIN's 
bv  D.    W.   .Shannon.   Interim  rept.  no.    1  >  m 
Contract  AT(45- 1)1 350.    Nov  62,    18p.    6  refs. 

IS-433   OTS    SI.  60 

Institute  for  Atomic  Research,   Iowa  State  U.  of 
Science  and  Tech. ,   Ames. 
ELECTRICAL   PROPERTIES  OF  TIIE  H  \r,sii  \ 

BRONZES,    by  H.    R.    Nhan^^.    i'     H.    m  !|.  -.    m.ML    C. 
["Xanielson.     Rept.  i-)n  (.ontrac:   \V~4Us -t  nc   -^J. 
21  Mar  62,   18p.   10  refs. 

IS- 359      OTS  S<^    ^^ 

Institute  for  Atomic  Kesear  l;.  ;,  .".  i  sate  i  .   o{ 
Science  and  Tech.,   A     cv. 

THE    F-;OfAnrA   OF"    s  L\  ;  1     1)1     MiLiDS   A!    LOW 
TE.MF'LRA  L   ;U„    :>,  N.    Be:  -.a:  .le.  ar.JC.:.  A.  .-^v^eiisor.. 
13  Oct  61,   64p.    81  refs. 

TID-13145    OTS    $L  10 

t 

Los  Alamos  v;-  nMric  !    ih.  ,   N,    M-  \. 
BOND  LENGTll.s   IN    ^OLID  Hl.lJL.M,    h\  A.    !  .  S^hach. 
Rept.  on  Contract  W7405-eng-36.     |4^l.      sp.   ^  rets. 
LADC-4^i2. 


AD-28S*    bi^ 


S    V  I  .  N  I 


North  Car  ii:;ia     '.  ,    (''hape!  fi:!'. 
ST'  DlHs  OF-    R)lNi    'M-,F-'HLIS   IN    Sjl  VHRCllLO- 
RIDH,    bv  IL    L.iver    an.il  .    Slifkm.    Repr.     ,n 
Conrra.  '   A  I-   4^(^^s)^^s.    J  N^2]   lip.    1^  ref^. 
AF'    SH    2^44     ri!i:i    .     161^2,   NASA    N^2-r4<2. 

JLSC;RIF'T(1RS    'Silve:   .omp<.uiiJs,    Chl'n.les,  'Single 
crystals,    Pla.'i.  ;'v,    Cd.u.nv;,    Mii^h  -ei^perat jre  :  e 
search,    'Crystal  lattice   leie*.:.. 

t-.X[K:  .:::erits  or;  ex.-.'ss  [>.nr    letLxts   :;;r  i  ■  «_La  !.\!  into 
single  crystals  ol  siKl-i   v  Ml. 'rule  b\  p.istV.  [ilastic  ex- 
tension or  bv  rapid  c.x.li:-,^  tt   )ti    "i,;!:  •e!;iper  ature  vield 
the  foil' 'Wiiv  :es..|■^.    p.  unt  Jetec!'-  a:  e  created  bv  pia^ - 

'1^    Jefor  :;iari.  Ill  .•;;.^!,  less  effuier.tl',   ::;  .il'.ei    chloriJe 
'r.di:  ;:-  otfier  >..b'-M;Kes  :har  f-.ave  been  -'..died,    inter" 
stK.al  sil'.ei    ;.Hi.  so  pi  iivliji.  lM  tia'.'f  a   !:tet:me  of  the 
orJet     it    I'l"^  1  .Mips.    KapiJ  ^(Hii!n>;    it    .er\   pjre  silver 
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.hloriJe  quenches  m  approximately  0.  1%  Schottky  de- 
iei."ts.    Hie  silver  anJ  chloride  vacancies  are  almost 
:>inipletelv  assiviatevl  at  roon-,  temperature.    Tticse 
iiva^aiK.es  have  an  activation  energy  for  :Tiigratu>n  of 
JT  k^al    iViiile  an,i  a  diss,,viation  energy  ol 
..  s  k.al   :;;.ne.    (A^.th.or) 


^p.Jsii  ~s)S      (TLS    51.  l(t  I 

A.   M,   Keck  Lab.  of  tilngineennc  Materials,  Calif. 

Inst,   of  lech. ,   Pasadena. 
DENDRITIC   CRYSTALLIZATION  OF   AN  AMORPHCX'S 
ALLOY,  bv  R.   H.   Willens.    Technical  rept.   no.   4  on 

..ntracts  Al  (()4-:^)-221  and  Nonr-22()(.3*l).    Apr  62, 
vp.   4  refs,     lln-lSSl^    NASA  N62-11^S2. 

I 

"■st'Rirn  )RS     Mlovs,    'C^irrnanium  all'vs, 
roll  .riiiin  allovs,    Trvstalli/ation,    l-dectron  micros- 

'Pv,    \-ra\   Jiff raction  analysis. 


Thermodynamics 


lS-32"      OTS  %l.  60 


Ames  lab..    !  lua  >i{arc  L.      t  s    -'ixe  and  Tcl!  . 
THF  inC.ll    I  i-..MPHRA  11  Kb.   ilLA  I    CON  IliNTS  AND 
RELAli:i)    niF-:RMOnVNAMlC   FAOPER'nES  OF  LAN- 
HiANLM,     PRASL()^^■ML•\1,     I     'ROPIL'-H    ^TTER- 
BILN'   ANP   ^'LIRL'M.    b.  J.    >'     'Vr^.  F.  H.  SpeUding, 
andA.    H.    IXiane.     l^M.     ^^^p.     ^-:els. 


t  nS  >1.  fKi 


Rrookhaven  National  I^ib.  ,   Lpton,   N.   Y, 
.vM  L  ANIMVLK    ri- MFilKA  i  ' 'RES  i- OR  I'LLIDS 
FLU'AINC'  IN  OON(!--V1  ]VC  WNLLI,   bv  Ci.    ii.    IXvver. 
2S  Ma>   '  :,    lip.    -  :-i.-. 


AD-289    l\^      (    i  ^  >   .60 


.  )e . a  A  a  I L'  U. ,   Newa r k , 
SELF -DIFFUSION  COEFFKIF.N  FS  0¥   CARBON  DIOX 
IDE  AT  USO-lbSO*^,    bvC.    Liber,    J.    R.    Lerion,  anc. 
K.  Wohl.   Technical  re;v.   t.  i  .miiaci  Nor.i  -ls=>s(2S). 
Mar  62,   34p.    19  refs.   Proj.   Squid   rechrical  rent. 
DEL-12-P. 

I 

DESCRI!"' o'Rs  -! 'irbon  dioxide.  Diffusion,  \'iscositv, 
•Transpoi  t  pi  ^)p<.rties,  Gases,  Kinetic  the -ia,  l^adio- 
active  isotopes.   Diffusion  theoi  \,    I    :  buen;  t;. 'S".. 

Self-diffusivities  of  carh<->n  di' ixiJc  at   11m)   i^m)'\  ha'.i. 
t)een  determined  bv  a  r.e\'.   .e:s. m  oj  ttie  t(  ntma.iLjs 
flow  method.    Results  ,  jii  be  ^oi  related  with,  prev  ).,s 
low-temperature  da'a  (mean  error   1.  ^v.)  m  terms  -it  a 
Single  set  oi   par  ameter  s  ,n  the  i  .ennarJ    ji^nes   (6    1^) 
potential  lO"  =   2.  ~  •  \,     ^   K  --    ^~1"K)  \alid  for  the  cii- 
-ire  ter.ipe.  ai .  1  e  :ai;ce(W=>    lbs()''K).    LiteiMtcre  \  .>! - 
■Jes  of  viscosits  (2u  1- 1  S(  K  I' *K)  i;^a\  als^  be  .  orreLiteO 
^)  a  single  sl"  ■ 't  (Mrainetcis  (^    —   L  "^4  A,    g.  k    = 
2(XPK).    Orie^an  v.-rrelatL  1k>!;.  \iscosi:\  and  sulf-J.iI- 
fjsivity  data  it  the  noii-spnei  icitv  of  the  LX)2  molecule, 
*'!ich.  is  stiiAMi  to  t\j\\:  the  stiongest  etteci  at  high  tem- 
^i-'r  at ..!  L-s,    IS  accounted  for.    'Hiis  can  be  done  approxi - 
"dtels  b\   ase  of  the  non- spiier icitv  factors  calculated 
3'>  C.rtiss  and  coworkers  tor  rigid,    sphenK'ylindrical 
■'"''iei.ules.   (Author) 


TID-LS183    OTS    S2.60 

Los  Alamos  Scientific  Lab.  ,   N.   Mex. 
HE.^T  C.APACTTY  OF   PLUTONIUM  DIOXIDE  BELOW 
•i2tf'K,   bv  ITiomas  A.    Sandenaw.     Rept.   on 
Contract  W7405-eng-.36.    19  Mar  62,    25p.    24  refs. 
L  \L)C-S26n. 

LAIX^-S4d:    OTS  SI.  60 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
rHI-:  THERMODYN.AMIC   PROPERTIES  OF   THE 
URANIUM    AND  PLUTONIUM  CARBIDES,   by 
Charles  IL   Holley,   Jr.   Rept.     on  Contract  W7405-eng- 
^^.     10  Oct  b2,    I9p.     18  rtts, 

:  !D-MS^8    OTS    $1.60 

Los  Alamos  Scientific  Lab.,  N.   Mex, 
IHl  RMODYNAMICS  OF   PUCI4  FROM  TRANSPIRATION 
DATA,    bv  K.    Benz,     Repr.   on  Contract  W7405-eng-,36. 
If^janb2,    [  :^p.     16  refs.     LADC-slM, 


RESEARCH   METHODS,  TECHNIQUES 
AND   EQUIPMENT 
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40- M  7 
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•^•0^444 T :?N 

TMtl»»*0C7N4*»ICl 

4D-M7     -'I* 
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«f45uFi*..*    pr  Tf  NTI4,.-  I  ME     Cj«vEi. 
40-2»«    037  jl».       1. 


•eOANTun    HCCHANICt 
MESONS 

P»£N^4N4^.  !^4  1  TON    6^0,.'     4.^    C^PLtTtF«.SS    jF 
F  ItLL     'MtOt'lLf     HF     MA...O'*-»'IU*.    rOJ*»Llf^S     4KE 
P«kSt«.If  D. 
40- M7    7»«  ^I  ..     2< 

«*M«TIC     FKO^RTH* 

l^E.TXOo    bfl»~-t4'U.t    "U.i.4«4'I0"    41    OEftCT 
iMfSi     f      Cl»"Ur*<      IS     >T.TrlCTlC     ^441/     41      3 
►  UCO£»«TE„». 
4D-W7    «2S  ^I..    ib 


•ab4RT2    RtSONtTORi 
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HE  iC>.4'"l<S. 
40-M7     7«l  ^1  ..        e 


•ttbARTI    RltON470«(» 

C*7IT4l     0$CILI.470«S 

rtS.IS    P'oci-^v^KlS    •^"     *-""     ."Cju"     I^9£    «>«> 
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40-7*7    )*1  ^1«.       t> 


MUOAR    INTtMrcRCNce 
o^ratioms  RCMARCm 

»PPi.'C41  luF.    r*    ;,Pl«.'I0.1    fit'EAoCH    10    K»D4h 
IMERf  t'EXcF. 
AO-»*T    0«7  .-I..       t, 


•RAOAR    INTtR'CRtMCI 

TtST    MtTMOOS 

4PP.TC41IOK     IF     wPt<**TiO.»b    Rc..*EA»»C^'     fO     KA04»t 
lMEHFi.PtN(.r. 

A0-»»T  o«t  ..i<.      • 


■RAOAR    SI6N4Lt 
XTtCTION 

^•ULMPt-t     P*|^-    4<«rf>    ^vi-IIf^t     »Cj4wt     Si<a'«4u 
A0-«7   »»l  jl  ..      6 


■RAOAR    SIWIALf 
POWR 

P0»<.»     4»^    SlK.»4».-'3-"'JI»C    C«LCui.4lWNS    uF     4 
CthT4I..     PStlt^C-F4NL0H     .>!.•'«*(.• 

AO-n?   0«*  .>  I  <  •      e 


•MAOAR    SI«NAL« 

IS  loisTANcn 


4    Gi.TD€     70    D'SK    *'l--bt-«404«     *<44IKi^     ^A^T^M. 
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C4wCUC4T ION. 
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.H.^cJ     bt«if3     ^^ 
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■MJCmiMt    THC0R7 
SHtLTlRS 
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■AAOAR    SI4N4LS 
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7tCr»,IC4L     CtSCHlPIl^'"     O'     lrf>j-I2     4M.     «C  ItK 
F0»     S4„'     SIP. 
AO-2»7    »>•  jl '.        6 


■RAOAR    4t<TfNN4S 
0CSI4N 

5P    .'     ViHiCi.r    FAP-'«..4at.i.    ►l^lL-«L4n    »>>ItHN« 
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ib     ►i.t      OF     «tvi>.     PIN,  i.-ot."l     4.'-     F.N-fc,.*"     ITfLJ 
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F4tiFJC.TEC     AKi      'iSU,     .     IJ'41.    ..F     SlVEMT    HOORi 
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a0-2*7    •so  ^I  ..     It 


•AAOIO  •C4MS 
THE CRT 

TMt,^«Y    v/F     ►40|4II^    'H>l    ARn'TS    ANC    4»C«IUM».S. 
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••H.»t  H'^D.  4t^4*'»f 

4«».  "i_  Civ  -  --041.; 


•010  >ui»tk*^ta« 


^   1  ,rf   «  4       .  «^, 
40-  W      4  «C 


-  Vwl^   ■  1  '   4      '    . 


■.4A> 

:  .Cm    .• 


VK>.  '      **  *S.i      •  -f  .  ' 


.u-  «4Ai>*  ••f.-"/^  »,c^4t  ,»4i.»i-»"v  ;• 

C3»l«i    •■.    4»t4    -•    .r    >..     ".-t>. 

•o-a«->  •>•  .;  <.     » 


•oio  met t***  _^ 

-.4  .  :  ,4    •  .)>•    •  •  s    '  « . 

•o-i«T  i»5  -;.-■• 


c  ("C 


•<U0  I  U'Kt  dUt  «C'    4t>«*4*.>*4 
•     tAMC 


•-0«#  4     V  >tf  4  a  ' 
40-W    %-^ 


-<  ^r      ;''^  *•        "♦     .-     4.^     *-J4V 
-'.•4  4       ^^  ^-  a  '      '^». 


4<«f  »«4<:  • :  .f    :»rti 


*  t  -  4  •  ,44  ^ 


■  t      »»  ■*  '  .^«a4  » 


.     •»  ■         t  •  a  V 

t  -^l  -  a  '     4^ 

40-r»-»     4  iS 


lr"4C'o«'    •*'l».4v« 


..     .  a        .•     -•     '^. >•;->'  l     .4.     »     ••«..%- 

a,,..  -c.      «.'^4      w%         .•  -I      '"C     "4^ 


»'«>*0"lt«'IO<i     (lLlCT«0«IC»l 


•40   •-v,i«/^»«   -*   -.J. J  -"i.^-: 

»'S<~<i„a.U4"     '».^<'H<»i      '•)  >.—- 

.^  .C"  ,  ..'3. 

•O-l*^  ♦»•                         - ' '  ■  > 


10    >lWi4L> 

-,l."».4     .-a     -  4«*     -,.      l.-^£      .,-,«^l 

^t  •(;'■,-  ,         ■      •..«  4  .'  .   ■  ->--«.-      ■         ■^     • 

•0-191    *M  ,1  ..        - 


10 10    ••><> 
•MTtMHatS 

...^      .,      ^      .."14      l^'-     '■'^-      ' 
4*4,1-'. ''■     a'4TTt»aS      ',         '44     t. 


'4   .»   ^        ,^   . 


«l»»     -It"     '•t34/*'«' 


'  :4>«     .<  .f- 


•<uciOL04:c4i.  ?otA*c 

a    tAti 

4S      _•    ■f"  '         ■ 

i»»ic   .'co>»"'  •'■- 

t-4401«»  104.    t  ar'"S_-' 
»0-W    4.2 


•«(:•» ooc  !  ■>«  >u'i>>44.> 


....„»Y4'     t'4^,4'.-^'     g^^aNcl-^a     >I.>wi44. 
-»•      -,       4     *.4l-<     "t,. *"-•.'.     .  ''4^-'^  1  'a. 


-     .  .-  .■  .at  H*    04 


aO-^*'     -54 1 


•*€  I  **  one  I  *»*    >u^[4!44k 


N.    -  '.4N 


N«t  ' ix^  :•« 

w»M«S 

-.  a._'      a  .- 

S  HX.  T     0#     ^c  i 

•  •      •  "t           .  -^  • 

V       »14^C'<. 

*0-M«     ^M 

^1».       i4 

NM>        ,.11^4X1 

i«4lUOl-<tN' 

_..jj,^   a, 4     ,  ^t    4.*«    >4».»a*t.-    «a.A%> 

4D-W      .   M  ji   a.       14 


•lltl.«T|,|  IT      THfOaT 

1      ^.      ,       i^a'v-,-»,       444^'a.-      ^       '-It      S*'t-Ia4      f  »%  »^  T 


4,    ;  t>..%'"-».*t  . 


XMOIO    MX* 

I«ITtl»lllf««t 


10   uvtl 

I'lO 


,     ,^-.f^     »^,     •a.C-l-'.-'    ---►-'a'.^a.     -Ja 
•^■IVT    M*C 

•4_.a'UX    >»"-     aOoaa.la     .»     ■  .  '  at  '    *  .  4  '  ■" 

4     .0-4.a  '  \^    ■  .     ^4»'  . 

•O-irr  91*  ,; . .    i^ 


40-n«   ^o« 


>       4,    ,  .  •       , 

40- »•     ;0'' 


k:i»':»ic  nuxc- 


■      .r,  .       .    .      4   ■    .   ^^^  ■        -t  • 


44  »   ;  ^  .#"      *4-«^a4 
.s     aa.^      a  ;  :  a     '  . 


.'.:,fa      ---•*..  -aaH-       ,4      i».;^S*ialv. 
4*1 -a  a  aa  .  3-«4_      ^C.4«4^a     .^  4  ;  ••« 


•o-nt   12* 


•mmi   .;>ii'4><( 


,  a  ^  •  jv  .  • 
40-7*«     lit 


,4  s  -    a  .  », 


4tM    «3aCC     MtU*<^x 

-.^ns'--     --      ^4-     -t-.ta.        -••J.a.^11     -jaa»ai.4iij 
,»■        4*...         -'^     -a-      ,'-      ,S'.,>.         4tv^a«;;n 

-     ..^       ,-•  S. 

»o-i»«  lit  ,;■.     • 


»««.»«    CfLL» 


>f  -■.  -•      4   .J      JIK,  '  r      I.V 


••OCRIT    laUNChC*S 
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►  '"li      ."HPA'li     .1    ITl  . 
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RU-IAT 


•Matoiun  eoMPOuMit 


►  "Ut.1    Sa«ai    fv*    B«It- 
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TtSLIl 
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•0-M7     OTJ  ,1  ,.      >^, 
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»0-l»7    •••  ..w.     i» 
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capacities    of    25C.     100C,    iCCC,     and    8000    pounds 
each.       Design    and    technical     analysis     of    each 
configuration     is    presented.       Requirements     for 
the    modification    of    standard    air    and    rotor    craft 
to    be    used     for    towing    or    air    launching    of    the 
gliders    .are    presented. 
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DESCRIPTORS:   *Ground  effect  machines,  •Aero- 
dynamic characteristics,  Flight  testing.  Tests, 
Partial  differential  equations,  Mathematical 
analysis.  Roll,  Jets,  Stability. 

■easurenents  were  made  on  an  electrically 
powered,  annular,  thin  jet  Ground  Effect  Machine 
in  hovering  flight  to  determine:   the  lift  versus 
height  at  various  power  levels;  the  restoring 
trioment  and  sideforce  due  to  the  angle  relative 
to  the  ground;  the  roll  stability  with  the  ma- 
chine pivoted  at  base,  and  then  at  intermediate 
and  high  positions  above  the  base,  with  the 
renter  of  gravity  low,  high  and  extra  high  for 
each  pivot  position;  and  the  behavior  of  the  ma- 
chine with  the  pivot  free  to  move  sideways. 
Finally  the  machine  was  flown  without  any  con- 
straints in  the  low,  high  and  extra  high  CG 
positions.   It  was  determined  that  the  lift 
vector  remains  normal  to  the  base  within  an 
ingle  not  greater  than  '.t  limes  the  angle 
between  the  machine  and  the  ground,  and  that 
the  stability  is  virtually  unaffected  by  the 
height  of  the  CG  relative  to  the  base,  provided 
that  the  machine  is  clear  of  contact  with  the 
ground  or  any  other  obstacle.   The  experiments 
■in   illustrated  b\  '■_  diagrams  and  U    photographs. 
An  -mm.  color  movie  was  made  showing  each  of  the 
tests  in  the  order  in  which  thev  were  performed. 
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lortes  operation.  Instrumentation.  Design, 
Transport  planes,  Cargo. 

This  report  presents  descriptions  of  the  Flexible 
Wing  Cargo  Glider  configurations  design,  design 
criteria,  strength  and  loads,  weight  analysis, 
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The  r!  1  r  I  were  o  b  t  i  i  n  e  rt  for  studies  of  the  orean- 
ogriphir  -ondi'io'is  prevailing  in  Florida  Straits 
and  idi>reni  w -<  t  e  r  s  ,  with  pirtirulTr  regard  to 
■h'-  ki'iemitirs  of   th.-  wiler  movempnts  and  also 
to   'he  physical   e  ■>  v  1  r  .i  "  in  e  n  t   of  the  shrimp  popu- 
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Acoustic  inippdancp,  Soiar  pulses,   Intpgrals, 
(■ourier  analysis,   Multipath  transmission, 
I  i^e.jration,  Phase  shifters,  Oceanographic 
pguipment,  Measurements,  Correlation  tpch- 
nijues,  lnderwat,-r  sou  id. 

'■!'  •ight-chaniipl  analog  computer  was  devploped 
for  hydro  acoustic  ind  gpophysical  ncpanographir 
studies.    Ihis  computer  drives  Sanborn  pens  to 


produce  a  deflection  proportional  to  the  total 
energy  received  at  an  input  after  any  desired 
instant.   Alternatively,  a  deflection  propor- 
tio,ial  to  either  amplitude,  rectified  amplitude, 
or  power,  averaged  over  a  selected  time  interval 
or  proportional  to  certain  functions  useful  for 
studies  of  the  correlation  of  signals  at  two  in- 
puts may  be  produced.   These  latter  functions  are 
thp  product  of  the  amplitudes  at  the  inputs  .mid 
thp  sum  of  thp  squares  of  these  amplitudes. 
A  u  t  h  o  r 
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RESEARCH  ON  THEORETICAL  STLDIES  OF  THE  STATISTI- 
CAL CHARACTERISTICS  OF  SUNLIT  CLOUDS.  VOLUME  I, 
by  E.  Bauer,  D.  C.  Garwood  and  others. 
K  Oct  b2,  1v.  incl.  illus.  tables,  refs. 

Publication  no.  S-1876 
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Unclassified  report 

liFSCKIHToRS:   ''Clouds,  'Solar  radiation, 
Detection,  Guided  missiles,  Energy,  Atmospheric 
refractions.  Signals,  High  altitude, 
R  p  f  1  PC  t  i  0  n  . 

Thp  work  discusses  the  rpflectivity  of  solar  in- 
frared from  high  altitudp  clouds,  and  the  effect 
of  the  energy  reflected  from  these  clouds  on  the 
statistical  performance  criteria  of  a  satellite- 
borne  missile  detection  system.   The  scattering 
of  infrared  from  clouds  of  spherical  water  drop- 
lets has  been  treated  by  Mie  theory.   For  wave- 
lengths in  the  range  2.   -  T"  micron,  and  for 
large  angle  scattering  the  effective  reflectivity 
is  due  to  single  rather  than  to  multiple  scatter- 
ing by  water  droplets.   The  effective  diffuse 
reflectivity  under  these  conditions  is  of  the 
order  of  1  -  2  percent.   For  actual  situations, 
some  discussion  has  been  given  of  atmospheric 
transmission  losses  as  well  as  of  meteorological 
dnta  on  the  distribution  of  high  altitude  clouds. 
The  statistical  problem  consists  of  the  detection 
of  rare  high  radiance  signals  in  a  background 
having  occasional  high  radiance  levels.   The  de- 
tection criterion  thus  iavolves  maximizing  peak 
rather  than  mean  signal-to-noise  ratios.   An 
analysis  in  terms  of  likelihood  ratios  is  de- 
veloped, and-  it  is  shown  that  the  Neyma n-Pear so n 
criterion  provides  3    usable  partial  maximization 
of  signal  detection  probability.    Author) 
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31  Dec  62,  *v.  incl.  illus.  tables. 
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DESCRIPTORS:       'Raindrops,     "Met p oro 1 ogi c a  1 
rad.ir.     'S  t  .1 1  i  s  t  i  c  .1  I    distributions,       Spectro- 
photomptprs.     Atmospheric    precipitation. 
Meteorology,     Measurement,     Phototubes. 

Rain    is    described    in    terras       f    r  1 1  n  .!  r  up- s  1  /. 
distributions    and    these    distributions     .ir.      r- 
lated    to    the    physical     processes    which     iffri 
the    growth    or    evaporation    of    the    raindrops. 
The    work    contributes    to    our    understanding    of    the 
final     stage    of    precipitation    growth,     .ind    provides 
information    which     is    useful     in     the     1 n '  .  r p r p t a t i on 
of    weather    radar    observations.       C  ompu  t  .1 1  1  on  s     of 
the    changes     of    the     raindrop- size    distriliutiins 
with    distance     fallen    are    made    using    .in    pI.m- 
tronie    digital     corapulpr.       Assuming    a     sip.<(!s     n.iss 
flux    of    raindrops    just     below    the    melting     levpl, 
changes    brought     about     in     the    distribution 
through    coalescence    amoii;     riindrops,     \<\     .icrr-- 
I  I  on    of    cloud    droplets,      1  n  d    Is     p  v-i  (>  "  r  .11  1  1  n     if 
considered.        It     is     shown     thii      ihe     n  u  mi   r  1  c  .1  1 
procedures    which    are    used    in-.i-idui''     niijiigiii. 
errors    in    the    computations  In     ki.: 

procedures     remove     ^  '.  ]     rpi'riinis     ,n 
the     initial     rainrtrop-si/.  ,■    distrihu'i 
the    properties    of    the    cloud    and    thp 
through    which    the    drops    are    fallinj. 
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July    '2,     22 :p.     incl.     illus.     tables,     refs. 
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Lnclassified     report 

DESCHIPTOliS:        »Atmospheric     sounding,     »Trans- 
ducers       Acoustic,,     *Atmospheric     temperature, 
Sound    transmission,     Absorption.     Atmosphere, 
Acoustic    detectors,     Sound    generators,     Ipper 
atmosphere.     Acoustics,     Instrumentation 
borne,     Measurement. 
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During  this  initial  period  emphasis  was  placed 
on      survey  of  literature;   2   theoretical  and 
experimental  investigation  of  problems  inherent 
in  performing  acoustic  measurements  in  the  upper 
atmosphere  Ijv  means  of  devices  on  moving  plat- 
forms; and   ;■   the  theory,  design,  development, 
and  testing  of  an  airborne  acoustic  interferon!- 
ptpr   Sonotherm   for  performing  local  acoustic 
measurements  in  the  upper  atmospliere.    Author 


AD-."  ."  ^' 
T  I  .S  T  B  A.W 


Div. 
OTS  price  |-:  .  6C 


Army  Cold  Rpgions  Resp.irch  and  Engineering  Lab., 

H.i  n  ovp  r  ,     N  .     H  . 

.SCALK    MODEL     STIDIES    ON    SNOW    DRIFTING, 

L\     Gordon     H.     Strom,     G-orgp     K.     Kplly     and     othprs. 

^'■P    '■•      '     p.     incl.     illus.     tables,     rpfs.     ,Rp  search 
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InclassifiPd     rpport 

DiSIKIPTORS:        'Snow,     Models        Simulations 
Th.-ory,     Pol.ir     regions.     Wind     tunnels,     Mathe- 
matical    analysis.     Simulation,     Drift. 

S  n  0  w- d  r 1  f  t  I  n  g    c  h  a  r  a  c I p  r  1  s  t  1  c  s     of    various     s  t  r  u  c  - 
lur.s     wpre     studipd     by     scale-nodel     wind-tunnel 
experimpnts,        A     numbpr    of    materials     were     tpstpd 
fur     physical     propprtips    which    would    m a k p     them 
suit.ibli-     for     snow    s  1  nu  1  .1 1  0  r  s  .        Ii     was     found     that. 
f'f     ■■*  '        mode]     srali',  "     cm    diam    crystal  linp 

bur.ix     was     (he     best     a  v  .1 1  1  .o  b  1  p    material.        Thp    work 
p.-rformi'd     in     the     •     '     .:     by    "     fi     wind     tunnpl     ad- 
eguatPl)     dpmon SI  rated     thp     fpasibilily     of    using 
ge  lime  !  r  1  r  a  1  1  y     and    physically     scalpd     s\nthptic 
snow     in     a    wind     tunnpl.        It     was     :i  1  5  0    shown     that 
It      IS     possible     10    prpspnt      s.vpral     ypars     of    arctic 
snuwstiirm    environmpnt      in     a     fpw    hours     of    wind- 
lunnpl     timp.        Thp     actual     tpsts     showpd     thpsp    major 
I'oints:        ,:)     Closp     spacing     uf    buildings    will     rp- 
s  J  I  1      in     coalescpnce     of     drifts.         '  .'  ^     When     rec- 
tangular    buildings     must     be     grouped     in     closply 
spared    units,     thpy    should    be    erpcted    with    the 
long    axis     parallel     to     the     dominant     wind    direc- 
1  '  on  -'■        Snow    erosion    may     occur     bpnpath     build- 

ings    prpcted     on     columns     above     thp     surface  (^' 

A     V-shaperi     snow     fence     produced     a     clpar     arpa     down- 
wind    for    a    distance    equal     to    approximaiPly    2S 
times     ihp     height     of     thp     fpncp  ^Author, 
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Plants  V  lio  t  a  n  y  ,  .  Classification,  Military 
r eg u i remen t s ,  Mapping. 
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I  limatological  parameters  >  i  Dir 
air  temperature  and  air  len-.it* 
the  ARD(  Kodel  Atmosphere  -a 
in  e  1  ¥  a  '  5  if  the  .  j '.  i  .  i  i  'i  \  .  jr  • 
Hi.-,  P  a  n  I  .1  1  a  n  1  ■  Z  J  n  •  i  •  J  *  e 
distributio,is  were  establisnel  f 
•onthly  and  the  annual  reference 
values  of  cumulative  percentage 
spending  to  the  mean  and  plus  an 
and  three  sigma  levels  of  noriiai 
The  statistical  information  is  b 
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Foreign  Tech.  Div..  Air  Force  Systeas  Coamand, 

Wright-Patterson  Air  Force  Base,  Ohio. 

THE  DISTRIBUTION  OF  DISPERSED  ELEMENTS  THRuM.H- 

'-,  •'^      »A'hW  (tAs:NS 
.  -  H  ,  .  .  ■.  Ml  .  .       -   J  J  "   ■  <  ,  "5  P  ■ 
no  .  FTD-TT-'.  t-  '.  1  .»  from  I  ru  1  y 
Issue  12.  pp.  18  '-•       tO) 
Unclassified  report 


OCT  THE  COMPONEN 
by  N.  V .  T  laofe . . 
;<8  refs    Tram. 
Inttituta  Biologi 


DESCRIPTORS:   "Geoc hea i s t ry .  'Water.  Magnetic 
aaterials.  Distribution.  Frequency,  tarth. 
Cheaica 1  analysis 


AD-297  753      Oiv-   2 
(TTSTW/RD)  OTS  price  $U.  ?0 

-AN.,  (orp.,   Ill)  Monica,  Calif. 

A  KtHOHT  OF  PH  \  S  I  0(.lt  APHI  C  CONDITIONS  OF  EASTERN 

VICTORIA  ISLAND  AND  ADJACENT  AKtAS,  NOKTHMEST 

TERRITORIES.  CANADA. 

Jan  '  •.  -  ^Op.  (Meao.  no.  IIH-  -  "'-1 -PR ) 

(Contract  AF  ^9(638)700.  Proj .  HAND. 

Unclassified  report 

DESCRIPTORS:   'Terrain.  'Geography,  Aerial 
photographs.  Ice,  Permafrost,  Glaciers. 
Geology.  Polar  regions. 


AD-297  754      t)i».   2 
(TISTW/RD)  OTS  price  119.75 

tANi  Corp.,  Santa  Monica,  Calif 
A  Kr.URT  OF  THE  PHYSICAL  ENVIHOSMENT  Oh  N(iK7 
BAFFIN  ISLAN.   VN.,  ',.  :vilN-.  AK1.\>,  Ni:k:'i«K-.I 
TERRITORIES,  lANAjA 

Jan  ^,3,  303p.  ileao.  no.  K«-<:7ot,-1-PR; 
Contract  AF  49(638)700.  ProJ.  RAND) 

Unclassified  report 

DESCRIPTORS:   'Terrain.  'Geography.  Cliaa- 
tology.  Ice,  Geology,  Polar  regions. 
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KASU    I  orp     ,     Santa    Monica,     (alif 

A     HtPuKI     ON    T  HI-      FH\SllAL    1-NVIHOSMtM     OK    THE 

THELON     (MVhK     XRt  X  ,     NORTHWEST    TEH  1(1  TOR  I  E  S  ,     CANADA. 

Jan     •  p.        Memo,     no       R  M- i   '     •-■!-?«) 

.luntract  AK  ,<,i   -   '    ,   Proj.   HAND 

Inclassified  report 

lU  Silil  PTORS:    "Terrain,  (  I  i  ma  t  o  1  o  g  >  ,  Pe-ma- 
frost.  1  •-  e  .  Geography,  I .  e  o  I  o  g  y  . 
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HAND  (orp  ,  Santa  Monica.  Calif. 

A  HEPUKT  OK  PHY S 1 OGH A PH 1  I   CONDITIONS  OK  (KNTHAL 
BAKKIN  I.'^.LANU  AND  ADJA(hNT  AHKAb,  NOKTH*EST 
T  I-  HidTUKl  I-  S  ,  (  ANADA 
K  1  n  a  1  r  e  p  t 

Jan  ■  ..  .  '  p   ,Me:7io.  no   K  M- ^  ^  ■  '- :  -  PH 
(on  tract  AK  49(638)700,   Proj.  RAND 

Inclassified  report 

DKS(Hini)HS:   'Terrain,  'Geography,  Aerial 
phr,  tuijrap^'^.  Mans.  Ice,  Glaciers,  Population, 

( I  e  .)  1  o  g  V  .   Polar  regions. 


A!)-   ■  [).... 

T  I  s  T  »  P  1 1   o  r  s  p  r  1  .  e  I .  •  .  -  r 


RANI)  (orii     SantH  Monica,  Calif. 

A  HKPOPT  ON  THE  PHYSICAL  ENVIRONMENT  OK  SOITHERN 
BAFFIN  ISLAND,  NORTHKKST  TERRITORIES,  CANADA. 
Jan  63,   5'-  p     Memo    no.   R  M -.■•.-•  -PR  > 

'  r  n  n  t  r  a  r  t  A  ^  .,-.,-,  rf  i  ,•   _  Pro;.  RAND 

I'nc.assified     report 

Oh  SI  p  IPTiips  :         'Terrain,      '(.eography,     Clima- 
t  0  1  o  q  V  ,      ".  e  r  I  .1  1      p  h  o  t  o  ij  r  a  ()  h  s  ,     Air     mass     analysis, 
C  >  r  1  o  n  ..  s  ,      \  n  I   1  r  4      1  o  n  e  s  .      Ire,     (.  1  a  r  i  e  r  s  ,     Geology, 
Polar     rejions 
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N.ilirk.      Mass 

Ml  SI  I   LI  MATI  (      TIMPIHAT'HI     D  I  K  KI  H  I-  N(  1- S     IN    THE 

Kiiv  I     GKI-  M  ^  .     ALAbkA     AHh  A  , 

t>     Arthur     V        Undd        Ap'     •..     ..p  Technical     rept 

no       Is-, 

vProj.  7X83-01-008)      i  n  r  i  a  s  s  ,  :  ,  ,.,i  refxirt 

Original  ion  tains  cuior  (ilates;  all  A.STIA  repro- 
ductions nil;   I.e  in  llaik  ami  nhite     Original 
Bay   t  e  s  e  rn   in  A  .sT  1  A   H.j 

D  h  i)  I  K  I  n  0  H  .1  :    "Meteorology,  T  e  n  p  e  r  a  t  u  r  e  , 
Cliaatoiiogy.   Air  mass  analysis.   Polar  regions 
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Quartermaster  Research  and  l-ngineering  (oramand, 

N  d  t  1   k  .   Mass 

Ml  SKI-  (,:    Kh  U  I-  »  OK  RI  SEAH(  H,  I 

t'\     »  1  1  1  1  a  "1  I    K  o  1. 1  s  on  ,  Arthur  V   Dod  d  ,   and 

Kill  ^        Ihompstin.   July  •.,    .(i     Technical   rept 

no .  E  S- 5  ; 

;Proi.  "XSl-OI-COS'  Inrlassified  repi^rl 

Ui  ;5i  K  1  n  UK  S  :    "Terrain,   'Swamps,   'Itihliog- 
r  a  p  h 1 e  s  ,   ( .  e  I  p  h )  s  1  I  s  ,   Polar  regions, 
;  r  ,)  ;  !  1  '  at  1  1  1  t  y  . 
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riST*  RD   OTS  price  $R . 1 0 

California  L'..  Berkeley. 

A  GEOGRAPHICAL  RECONNAISSANCE  OF  THE  RIO 

SIGIIRISUA  VALLEY,  CHOCO  DISTRICT,  COLOMBIA, 

by  Herbert  H.  Eder.  Jan  '   ,  ""^p. 

[Contract  Nonr -3  f  5'm' 3  .  Proj.  NR  ^88  ('7^ 

Unclassified  report 

DESCRIPTORS:   'Geography.  Rivers,  Plants 

Botany,.  Soils.  Culture.  Econoaics.  Agricul- 
ture, Anthrapology.  Insects.  Tropical  regions. 


AD-2-17  7?S      Div.   2 
(TISTW/RD;  OTS  price  |; 


6C 


California  C,  Berkeley. 

NOTES  ON  THE  COASTAL  GEOGRAPHY  OF  TRINIDAD, 
by  William  W .  Speth.  '^f.'^,     ':':  p . 
Contract  Nonr-22211,  Proj.  NR  388  Cf^] 

Unclassified  report 

DESCRIPTORS:   'Geography,  Climatology,  Hy- 
drographic  surveying,  (leology.  Terrain, 
Tropical  regions 

AD-..  J''  PU      Div.   2 
VTISTP/JW;  OTS  price  3" '.75 

RAND  Corp..  Santa  Monica.  Calif. 

A  REPORT  ON  THE  PHYSICAL  ENVIRONMENT  OF  THE  GREAT 

BEAR  RIVER  AREA,  NORTHWEST  TERRITORIES.  CANADA. 

Jan  ^3,   ;.'p.    Memo.  rept.  no.  RM-- 1 2 . -1 -PR ) 
(Contract  AF  ^  ' ; ',  3"  ^  "^  3  3  .  Proj.  RANDj 

Unclassified  report 

DESCRIPTORS:   'Geography,  * C  1 1  aa t 0  1  ogy . 

AD-.^  '7  015      Div. 
;tISTP/JW)  OTS  price  $18.53 

RAND  Corp..  Santa  Monica,  Calif. 
A  REPORT  ON  THE  PHYSICAL  ENVIRONMENT  OF  THE 
(JUOICH  RIVER  AREA,  NORTHWEST  TERRITORIES,  CANADA. 
Jan  '3,  28^p.    (Memo.  rept.  no.  RM- 1  > ^7-1 -PR ) 
vContract  AF  .,  '  ^  f.  iP  ;  7  3  3  ,  Proj.  RAND; 

Unclassified  report 

DESCRIPTORS:   'Geography,  'Climatology. 

AD-2-7  832       Div.    2 
'.TlsFP,' Jw;  OTS  pr  1  ce  $1  :  .  1  ; 

American  Meteorological  Society,  Boston,  Mass. 
THE  (.EO(>KAPH^  01  AIGHANISTAN  [La  geographie 
de  I  'Afghanistan,. 

In  Johannes  Huralum.  tr.  by  Peter  Olt.  Nov  t2, 
■^rp.   (,Trans.  no.  T-K-4'.  from  Scandinavian 
Iniversity  Books,  Copenhagen,  Stockholm,  Oslo 
and  Helsinki,  pp.  1,i-72,  131-118,  2^0-330.  1959; 
(  C  0  ,1 1  r  a  c  t  A  h  1  -  ^  t .  4  /  1 1  1  J! ; 

Unclassified  report 
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Climatology. 


'Geography.  'Geology 


AD-..  -•■  «85      Div.   .,     -5 
I TISTP, WH   OTS  price  tl . '3 

Geophysics  Corp.  of  America.  Bedford.  Mass. 
THE  SOLAR  FLUX  INCIDENT  AT  THE  TOP  OF  THE 
EARTH' S  ATMOSPHERE  FOR  THE  SPECTRAL  REGION  50 
ANGSTROMS  TO  3  3  00  ANGSTROMS, 

by  E.  D.  Schultz  and  A.  C.  Holland.   Nov  f2.  Kp. 
incl.  illus.  tables,  5  refs.  ^GCA  technical 
rept.  no .  ' _-- ( -A ) 
(.Contract  AF  .• .;  k  c  57}  '1  99) 

Unclassified  report 

DESCRIPTORS:   'Solar  radiation.  'Exosphere. 
'Solar  spectrum.  Photons. 
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Kt  my     tlfclronici     K<-\-i'     ^      i 

fort    ■onaouth,     N.     J. 

UEilVATION     Of     EQL'ATIONs     (•uK      m)M'       ANhXoMMNi 

by     Ra;?h     *        ir«stron,j  \  u  ;        .,     50p.         yAtHAUL 

tpchnica.  rept.  no. 

nc  jsiifi-'d  report 

DESfR  I  PTOR->:         •  A  n -•  ii.<  ■•»-•■•  r  ^  ,      •  «  i  t  1  ,      V         ,,'i 
Ifistrunentation,     Hiji     :'r-;j>-T.,      i-.ji, 
Me  tammeme n  t 


AD-.  '        '  D  1  * 

i  TlbTP  m       OTb    price    | 

Lornell    Aerontulicil     Lar  li-  !'.  j';i.  s       1. 
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tFFtCT     L'PON    HANGt     ANU     AM.ILAK     K  e  "lU  1,1  T  UiN  , 

PROJECT    ■IDE    BAND 

Kidio     ajtronoay    repl 

by    irilter     A       flood  Jjn     ^.     31p.        (Repl.     no. 

19-'   •'   '-P-.. 

I  onlract    AK    30(602)2077; 

KADI      TDK    b3-103)  I  nc  1  a s s  i  f i ed     report 

DtSIKlPTOKS:         •  I  o  n  o  ^  .  i  ►■  r  •>        •  i-  x  •  r  i '.  e  r  ;  •■     ■  r  i  a  1 
radio    ■dves,     Very     hiji     :rc;u»"i     .        A''---,  ^ition, 
Interference.     Hadio     irit»-r:e,'-     -leiers        >•..  rs, 
Aurorae.     Hidio     transmission 
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HAINDHOP    ilZfc    DI  bTHItil  r  Ii  S:>    «  : '.  •;    -^Ws-A...      :  ■  ,  r  ^ 
AND     iEATHEK     ( ONDIIIUSb. 

by    Biyuki     Kujinara  "il  ,     48p       jUus.  Kesearch 

r  e  p  t        n  u        -^ 
contract     UA     , --     .-sc-SVaiO.     Proj.      ;  A -<  ^-07-001- 

I  n  ■:  .  i  ^  s  .  :  1  ••  iJ    report 

Dt  ^    ■<  I  HTOK  b:        'Ke!  e  ,'  i  .  jvj  I     a,     -i^nr,     Kainfall, 
■  eteor-iiogv.     '    :)J'l^,     A'nospneric    condensation. 
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r I ST  f    J  «       U I  b    price    i -  .  60 

re    'ij  ->anla    Harbard.     ''alif. 
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OC:-     • 
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•   -•     -i  .  .      i'r  u  J  A       -  -.     - 
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DFSraiPTORS:        'Iplnd.     •     p;>« 
Hadiz-neiPrs.      lapping        N 
strjueniation.     Meajjrcic-'.  • 
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•isconsin     L  Badlion 

OPERATION     KHEEZflP  AN     A  (■  .<  ;  V ,      rl  h  ,   l*  N  N  W  > -^  A  \  ■ 

iLlHATt      AND     LAIlt     lit      IS     '   r  M  <  '« .         A'<A.,A 

By     Robert.     A        K  a  g  o  t  I  »  i  e      ml      J  j  -n  e  5     J  .      .H  c  (■  a  J  J  ^  ' 

Nov     •  .  .     .  ■^  P  >  r  e  c  h  n  1  ■  1  .     .-''.•        no.     1  0  J 

,(  o/itract    Non  r- '  «.  - 1 ,  "  .     t' ■  N  ■<     J87-022) 

I  1  c  .  a ,  >  1  f 1 ed    report 

DESi  RI  PTOKbl        •Inlan)     «  i  •  f  r  »  a  y  ^  .     •  l  a  k  -  .  . 
Aerial     reconnaissan;-',         ..nd!..oj»        i:r 


OK 


Al>-  .      -  u  1  » 

(TISTP/FR;     OTS    price    |«     10 


J  ti 


L  .      o  f     I    a  I  1  I 


H  y  >1  r  a  J  .  1  r     f  ".  ;  .  -i  >•  i-  :   :  ' 

II  e  r  «  -•  .  ■■  . 

D  1  r  h  -I  A      :  i  u  N     ut      Ph  K  1  !>;)  1  '       ■  A  ;  r  .-5     A  1  u  S  ( ,     A     V  h  R  I  i  1    A  1 

Hf.rAkaAiM     r,K      -,«A.,      A^l,^^^    UK     I^LI./^Nl^, 

liY     Arn"-      •ia>.'-     \  .  r  ,  ■,  v  n  .1  f  (      o2 ,     8Jp  letnniial 

r  ept .     no .     HtL- 1-*/ 

Uonlract    OA-<»>-055-<  U-^m.-''?-5^ 

t  n  c  1  a  ^  s  .  :  1  '■  1     r  f  ;i    r  t 

DESCRIPTORS:       •Hre.i...'-      ,       «.•.       .,.■■■>, 
Reflection,    0  i  f  f  r  ac  i  1  <yn  . 

AO-258      :.''  Div.       2 

(TISTH    AW      OTS    pric-    t.:.60 

Geophysical    and    Polar     ■<     ^     irch    Ctat*r.    1°.     of 

Misconsin,    Madison. 

GRAVITY    OBSERVATIONS    FROII    KK    1^:;'-'     \Ki;--:;. 

r    OCTOBER  '  T'  '  TO  "    APRtt-^^t^ 

by  D.  Jan  Black  and  Ned  A.  Ostenso    Nov  62, 

26p.   (Resnarch  rept.  bo.  62-?) 

(Contract  Non  r-1  2C2 16.  ProJ.  CNR  ■'^J) 

Unclas5ifi'"d  r<"port 

DESCRIPTORS:   •Crivity.  •■arinp  geophysics. 
Ice  islands.  Depth  finding.  Meteorological 
paranetors.  Mapping. 

AD-^-'S   ^"      Oiv    2 
yTISTB/AK   OTb  price  tT    ' ~ 

Geophysical  and  Polar  !i  c  >  v  j  :  z  f.       >■  n  •  c  :  .     U.  of 
Hisconsin.  Madison. 

GRAVITY  AND  MAGNETlt  OBSERVATliN^  -koM  Kt 
ISLAND  AHLIS-II.  1  JULY  TO     '  lit/   1961. 
by  Stephen  L.  Den  'i  1  r  t  g  i  n  :  s-  ;  A   i  stenso 
Sep  62.  2»^p.  ^Hes'ir  -  -•.•    r  -ntri- 

bu  t  i  on  no  .  i^.] 
(Contract  No«r-12021 6) 

Unclassified  report 

DESCRIPTORS:   'Gravity,  'Marine  geophysics. 
•Terrestrial  tnagnetisn.  Ice  inlands.  Depth 
finding,  Meteorological  parameters,  Mapping. 

AD-.  'P  1  1  '      Div.   2 
TISTP  FR   OTS  price  |l''.nr; 

Stanford  Research  Inst..  Mtnlo  Park.  Calif. 

THE  L'SE  OF  SYNOPTIC-SCALE  WEATHER  IIADAR  OHSEHVA- 

TIONS  IN  THE  INTERPRETATION  OF  SATELLITE  CLOID 
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opti-^ization     techniques;     and     the    design    of     a 
field     test      to     check     the     assumptions     and     input 
data     a^ruracies     required     for     the    control     method 
IS     presented.        Controlling     the     operational     param- 
eters    of     frequency,      transmitter     power,     geograph- 
ical     loiation     and     antenna     orientation     has     been 
considered,     with     frequency     assignment 
ference        ontrol     method     selected     for     further 
study,         The     mathematical     tools     investigated 
relation     to     their     applicability    to     the    control 
methods     considered     are     linear     programming    dynamic 
pr oqr amrai ng ,     and     network     and     combinatorial 
Search     technique*.        Lmphasis     is     placed     on     radar 
interference     problems     and     a     field     test     using 
three    L-band     radars     is     described.        Sample     inter- 
ference   minimization     problems     with     frequency    as 
the     controlled     factor     are     presented        as     well     as 
the    data     availat.le     from     the     initial     portions     of 
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with  half-wavelength  spacing.   It  demonstrated 
satisfactory  operation  throughout  the  frequency 
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the  transformer  phase  compensator  patterns  ob- 
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This  report  outlines  the  types  and  preferred 
sequence  of  tests  for  the  Multiple  Satellite 
Augmentation  Program   MSAP   Phase  A  equipment 
configuration  and  applies  to  component  testing 
through  Phase  IV  A  Testing,  which  is  conducted 
on  subsystems.   Phase  III  and  Phase  IV'  A  tests 
as  specified  in  this  plan  apply  to  Thule  Tracking 
Station,  New  Hampshire  Station,  North  Pacific 
Station,  Vandenberg  Tracking  Station,  and  Hawaii 
Tracking  Station  where  applicable.    Author, 
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The  majority  of  the  photovoltaic  cell  experts  in 
the  tSSR  seems  to  be  much  more  i  n  i  •  r  •  s  t  .  <.  in 
working  out  general  formulas  to  .x;.  iin  .xp.ri- 
mental  results  than  In  trying  ■   ^  .  ■.  ■■       vpri- 
•entally  any  practical  problems    « h i ; •  th.  la 
of  reworking  the  photovoltaic  effect   h   r\  "i  i 
take  time,  there  are  reasons  to  expect  t n  1 1  th 
heavy  reliance  of  Soviet  researchers  on  theore 
cal  considerations  is  already  paying  off  by  al 
lowing  them  to  avoid  certain  costly  mistakes; 
example,  they  correctly  chose  fr  their  sputni 
and  p-tvpe-base  silicon  cell  l^^■   id  of  the 
easier  to  produce  but  much  less  r ad i a t i on- re s i 
ant  n-type  used  in  the  cells  of  the  US  satel- 
lites.  Another  point  to  consider  is  the  de- 
creasing use  of  recent  foreign  data  by  Soviet 
photovoltaic  cell  researchers.   While  they   'i 
seem  to  receive  translations  of  all  the  mor-  i 
portant  recent  papers  published  abroad,  th-v  n 
tend  to  cite  more  and  more  often  only  thos- 
foreign  works  that  were  produced  before  196j. 
when  the  expansion  of  Soviet  solid  state  physi 
began  manifesting  itself.   (Author, 
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g»ltfic»tlo(i,     Photonulliplier!,      I«i<g»     !■■•-'- 
ilfleri,     Low- pressure    research.     «»Tuf«-'uri'j 
■ethods,     Photoelectric     effects,     st^hili'y. 

Continued    rese»rch     is    presented    to     srtuw    'le 
fensibllltjr    of    advanced    »sse«bly     'echTiju»s     fjr 
cxaer*     tubes.       These    terhiiques    center     ihjj'      t 
concept     known    Kt     Ii-V^cyua    Processing.        Tif 
photo     iB/ige     tube    cowpoients     •  r  ••     placed     i -■     < 
vicuua    systea,     v«ridu$    roipjieits     ^re    prjces^ea, 
the     lube     is     isseiibled     by     -x'-rnil     i«iinipul»tio'i, 
ind     sealed    befor»    r e- -xpo s u r •     to     ^tnuspheric 
pressure.  Author 
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DESCRIPTORS:  •Resistors,  • S ea i c o nd u c t o r s , 
Low  teaperature  research,  Silicon,  Tests. 
Life  expectancy,  Moisture,  Oxidation,  Mana- 
facTuring  aethods.  Piezoelectric  crys'alj. 
Epoxy  plailici,  llaterials.  Electrical  con- 
ductaace,  Ceraaic  aaterials.  Vapor  platinj 
Reliability.  Tablet,  Photographs,  Production. 
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ective  of  producing  a  Ion  '►•■njj^r- 
■  t  of  resistanci*   TiR   devi  ■• 
uctor  aaterial  was  only  partially 
pical  TIK  devicf-  values  ahov- 
e  were  never  auch  lower  than 
he  silicon  resistive  elea^-nt 
Low  leaperature  TCK  values   at 
und  /-^  ppa^r.   Load-life  sta- 
ttance  to  environaents  .aoistur-, 
ed  ai  good  or  better  than  thin- 
oa  the  aarkel.   Specific  probl-'BS 
ch  as  ohaic  contacts,  resistance 
clion  effects,  etc.;  and  'heir 
iscuised  in  detail.   A  aanufac- 
e  for  producing  a    po  I  yc  r  y  s  t  a  1  I  i  n  ►■ 
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Cruft  Lab,,  Harvard  I   ,  Caabrii-lje^  ^4 
THEORY  OF  RADIALLY  STPATIFIKU  MEDIA  . 
THE  BICONICAL  ANTENNA  IS  A  R  A  L)  I  A ;  .  Y  -> 
MEOiril  , 

by  John  (j.  Fikioris       Jan 
Technical  rept.  no. 
.Contract  Nonr-'?-'.-,  Proj   SR  ^'r-.-^^(■.) 
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This  research  is  restricted  to  rar1ia.;v  itriti- 
fied  aedia  witht-t   r  ,  '=  -  r  ,  where  r  1$  tn< 
radial  distance  in  spherica.  coordinates.    In 
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theory,  nevertheless,  is  readily  appli 
all  e lect roaagnet 1 c  probleas  arising  1 
presence    of    such    aedia.  Author 
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ELECTRONICS  AND  ELECTRONIC  EQUIPlylENT  -  Division  8 


FROM  ELECTRON  TIBES  AND  MATERIALS. 
Scientific  rept.  no.  3,  18  June-18  Sep  62, 
by  * .  J.  Grubbi,  G.  H.  Snider,  and  f.  I.  Scott 
Oct  t2.  Up.  incl.  illui.  tables. 
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AK  1  n628)326,  Proj  .  4.619) 

"23j  Inclaiiified  report 


DESCRIPTORS:   -Electron  tubes.  •Gaiei,  "Spec- 
truB  analyzers.  Calibration,  Vacuaa  apparatus. 
Processing.  Design,  Test  aethods.  Test  equip- 
aent.  Carbon  coapoundi.  Hydrogen,  Dputeriun, 
Degas  1  ficat i on,  Measurenent,  Vacuum  puaps , 
Ions,  Sensitivity,  Ionization  gages.  Reliabil- 
ity, Mass  spec  t  roscopy . 
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prehensive  under 
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been  c  ons  t  r  uc  t  ed 
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period  has  been 
calibration  of  t 
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del  a  i 1 ed  i  nd  ica t 
study  can  in  fac 
rently  progress! 
liainar^  degassi 
{ A  u  t  h  or  j 


of  reliability  in  electron  tubes 
through  a  better  and  more  con- 
standing  of  the  kinds  and  quanti- 
ich  occur  in  these  tubes.   A 
lean  high-vacuum  system  which 
oaegatron  mass  spectrometer  has 

for  conducting  these  investiga- 
Uy  all  of  the  effort  during  this 
devoted  to  the  construction  and 
he  various  orifice  systeas  uti- 
ipment.   The  results  obtained  and 
e  that  the  objectives  of  the 
t  be  achieved  and  work  is  cur- 
ng  in  this  direction.   Some  pre- 
ng  experiments  are  described. 
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Microwave  Research  Inst..  Polytechnic  Inst,  of 
Brooklyn,  N .  Y. 

ANALYSIS  AND  SYNTHESIS  OF  SEQIENTIAL  SWITCHING 

CIRCriTS, 

by  Zvi  Kohavi.   June  t: ,     SBp.     incl.  illus. 

tables,  1  '  refs.  (.Research  rept.  no.  PIBMRI- 

"  "  '--Li, 

(Grant  AF0SR-t2-2  .^ )  | 

I'nclassified  report 

DESCRIPTORS:   -Sequencp  switches,  "Switching 
circuits.  Theory,  Electrical  networks.  Tables, 
Analysis,  Mathematical  analysis. 

Two  of  the  more  difficult  problems  in  the  syn- 
thesis of  sequential  switching  circuits.   The 
problem  of  simplifying  the  flow  tables  of  com- 
pletely specified  switching  functions,  and  the 
problem  of  assigning  the  secondary  variables  to 
the  different  slates  of  the  circuit  are  dis- 
cussed.  A  graphical  method  is  developed  for  the 
reduction  of  the  number  of  states  in  the  se- 
quential machine.   The  method  simplifies  the 
techniques  of  finding  the  closed  sets  of  com- 
patibles which  form  the  new  set  of  states  of  the 
reduced  machine.   Further  development  of  exist- 
ing methods  for  the  secondary  assignment  for 
both  synchronous  and  asynchronous  sequential 
machines  is  given.   A  discussion  is  also  given 
on  the  decomposition  of  sequential  machines  and 
Its  relation  to  the  secondary  assignment. 
i A  u  t  h  or  ) 
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fri./  Instrument  Div.,  Hcndix  Aviation  Corp., 
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StelTlll.  liLMdTK  XM-i:;  R  AlldS*  I TCM  ,  PliKSENT  XH-1^; 
AND  roNTK.JL  R  A.ldSW  I  TC  H  SIITIING:    XT-..1?6. 
l'royr»-s5  rept.  no.  T.  :  ,     1  llrt-3   Nov  c»  , 
*^  *■  J-  Hughes.   "  Dec  (?.     °2p.     incl.  illus. 
tables, 
lontrari  UA  3  i-CJ --HftD-C -' "''  ,  Proj.  TN2  -  ?1C«, 

I'nclassified  report 


DESCRIPTORS:   "Electronic  switches.  Baroaietric 
pressure.  Platinum  alloys.  Tungsten  alloys 
Manufacturing  nethods.  Tests,  Tables.  Photo- 
graphs, Production,  Barometers. 

A  prograa  concerned  with  the  design,  developBent 
and  fabrication  of  the  XM-1 0  remote  baroswitch. 
the  XM-11  present  baroswitch  and  the  XT-^126 
baroswitch  setting  control  is  described.   Manu- 
facturing techniques,  testing  procedures  and  test 
results  are  Included. 
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SCATTERING  COEFFICIENTS  FOR  THE  BACKSC  ATTER  "iNG ' 
OF  ELECTROMAGNETIC  MAVES  FROM  PERFECTLY  CON- 
Dl'CTING  SPHERES. 

by  Marley  E.  Bechtel.  Dec  62,  62p.  incl.  Illus. 
tnbles,  i.    refs.  (Rept.  no.  AP/RIS-1) 

Unclassified  report 

DESCRIPTORS:   •Scattering,  • El  ec t roaag ne t ic 
wsves.  Spheres,  Tables,  Scattering. 

Tables  of  scattering  coefficients  giving  the 
saplitude  and  phase  of  the  el ec t roaagnet ic  wave 
scattered  by  a  perfectly  conducting  sphere  are 
presented.   (Author) 
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BLILDING  BLOCK  STUDY. 
Quarterly  progress  rept.  no. 
by  N.  A.  Siapson.   30  Sep  62, 
table   (Rept.  no.  0^^7-01-6) 
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DESCRIPTORS:   "Electronic  equipment.  "Checkout 
equipment,  *Ma i n t en anc e.  Ground  support  equip- 
aent,  Maintenance  equipaent.  Automation,  Test 
methods,  Coamu n ic a t i o n  systems,  Control  sys- 
tems. Guided  missiles.  Tables,  Documentation, 
Military  publications,  Array  equipment.  Pro- 
gramming (Computers;,  Military  r equ ir eaen I s , 

The  review  of  Army  technical  manuali  and  related 
documents  to  determine  the  requirements  for  an 
integrated  effort  to  automate  Army  electronic 
equipment  in  the  field  is  presented.   The  pro- 
gram has  been  divided  into  the  following  tasks: 
TASK  A  -  Missile  and  auiiitions  coaaandt  equip- 
ment survey;  TASK  B  -  Survey  of  equipaent  under- 
going research  and  development;  and  TASK  C  - 
Preparation  of  reports.   The  definitions  and  ap- 
proach to  be  followed  in  carrying  out  these 
tasks  are  outlined.   Technical  manuals  needed  in 
carrying  out  Task  A  are  itemized.   Technical 
manuals  or  available  documentation  for  carrying 
out  Task  B  are  to  be  determined  at  a  later  date. 
Tables  of  sunmarized  data  are  presented  along 
with  conclusions  showing  the  relative  effect  of 
newer  equipment  on  the  overall  program.  'Author) 
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WIDE  BAND  ELECTRONICALLY  TUNABLE  FILTERS. 

Technical  note  no.  1,  1  July-3C  Sep  62, 

by  K.  L.  Kotzebue  and  A.  W.  Shaw.   Oct  62.  25p, 

incl.  illus.  tables  (Rept.  no.  W-J  62-609R5) 

(Contract  AF  30(602, 2t25 
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DESCRIPTORS:        'Triodes.     •  Maiiu  f  ac  t  u  r  i  ng    aethods, 
Ceraaic    m,iterials,    lllrahigh     frequency, 
Vacuua    apparatus.    Life    exp'-ctancy.     Tests. 
Cavity    retoaaiors,    tli-ctron    iub<-    heaters. 
Cathodes     viilectron    tubes,.    Production,    tlec- 
t  roN    t  ubet . 
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Naval    Urdaaacc    Lab.,    white    Uak,     Md . 

A    STABLE    VOLTACE-tONTKOLLED    VAKIAlUt    KMEQIENC1 

OSC ILl ATOK. 

by    Charles    D.     Leslie.       Uc t    o^.     Up.     incl.     ilius. 

[Hept.     no.     NtiLTK    t2-105 

laclatsified  report 

D^St:  KIPTOHS:   'Osc  I  1  la  tor  J  ,  feedback.  Very  low 
frequency.  Tuned  circuits,  Frequency  stabiliz- 
ers, la pe dance  matching,  Teaperature,  Test 
equipaent   Electronics  ,  Weasureaent, 
Trans  istors. 

A  transistorized  oscillator  was  required  with  a 
frequency  stability  of  '  part  in  2  x  1:  to  the 
!th  power  per  hour.   The  frequency  was  2C . 4t 0  kc , 
variable  <  1:  cps  by  a  dc  control  voltage.   The 
design  philosophy  and  techniques  are  presented, 
including  a  high  Q  tuned  circuit,  frequency 
variation  control,  feedback  stabilization,  tea- 
perature c oapens a t  1  on .  and  theraal  filtering. 
Test  resvlts  show  that  all  requireaents  were 
■et  or  exceeded.   Methods  of  aeasuring  the  fre- 
quency to  this  accuracy  are  discussed.    Author 
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Haz»-ltinp  Research  Corp..  Little  Neck.  N.  Y. 
THEORY  OK  RADIATION  K ROM  ARRAVS  AND  APERTLRES. 
by  Donald  Richaan.  2'^    Sep  i} ,     'v.  incl.  illus. 
tables  ^Rept.  no.  ""666) 

L'nclassifii'd  report 

DESCRIPTORS:   'Antennas,  'Antenra  radiation 
patterns,  'Radio  waves,  'Radio  beaas.  Integral 
transforas.  Synthesis,  Theory. 

A  physical  and  aatheaatical  theory  of  radiation 
directivity  is  presented  which  peraits  the 
synthesis  of  antenna  arrays  to  produce  radiation 
patterns  which  aay  have  arbitrarily  selected 
intensities  for  all  directions  of  radiation. 
(Author^ 
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by  E.  M.  K'.minn.   16  Jan  63,  ICp.  incl 
(Rept  .  no   *-.;   1-410R32) 
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DESCRIPTORS:       *Plasma    physics,     •Electro- 
magnetic   waves,     'Wave    transmission.     •Plasma 
oscillations,     Ionization,     Propagation,     Non- 
linear   systems,     Radio    waves. 

ihe    properties     of    non-linear    travelling    and 
standing     plasma    waves     in     homogeneous,     ionized 
cold     streams     are     treated.        For     the     travelling 
non-linear     plasma    waves     it      is     possible     to     obtain 
direct     and     simple    expressions     (provided    elec- 
tronic    overtaking    does    not     occur!,     which     relate 
the    charge    density    to    the     true    stream    coordinate. 
This     direct     method     is     not,     in     general,     applicable 
to    the    practically    important     case     of    standing 
pl.isma    waves.        There    exists     one    exception    when 
th.'    direct     method    can     be    applied     to    standing 
plasma    waves,     viz.,     the    very    special     case     of 
stream    plasma     resonance.        in    all     other    cases, 
provided     there     is     no    electronic     overtaking, 
the     indirect,     but     nevertheless     exact,     methods     of 
diving    will     have     to    be    used.       The    non-linear 
maximum    charge    peaks,     or    charge    bunches,     are 
shown     to     be     rather     similar     for     the     physicallv 
ith.'rwise     quite     different     travelling    and     standing 
nnn-line.ir    waves.        Both     rapidly     become     very     rich 
in     h. I  monies     as     overtaking     is     approached.        If 
such     ,1     stream     runs     through     a    multi-resonant     sys- 
•  •  r.  ,      high     harmonics     na>     tie     excited     in     the     system. 
,  ^  u  '  h  o  r 
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Inclassified     report 

DESCRIPTORS:        •Oscillators.     'Crystal     oscilla- 
tors,    'Ouartz     n-sonators.     Extremely     low    fre- 
gu.ncN,     ler>     low     frequency.     Low     frequency, 
Medium     frequency.     Very     high     frequency,     Elec- 
•r.-n     tubes.     Transistors,     Impedance    matching, 
Mi'hematical     ana  I* sis,     Circuits,     Design. 

A     presentation     is     nadi-     of    extensive    data     s  u  [J- 
porting     the     design     and     operation     of    quartz 
r r  \  5 t a  1     oscillators.       Design    procedures     are    de- 
\'lopi'd     for     both     high     and     low    frequency     oscil- 
lator   circuits     in     the     '-kc     to    Z       -mc    range. 
Vacuum    tubes     and     transistors     were     studied     in 
tioth     the     low    and     the     high     frequency     ranges 

'^''"^  kcanit/       mcto^,        mc,.        A    general 

di^russinn     is     given     of    the     properties     of     quartz 
rr\stals,      i  h  .■     characteristics     of     tubes     and 
!r  insist  ors,     and     impedance     transforming    net- 
is- iKs.        The    general     anaivsis     of    an     oscillator 
■  ^     [ireserted,      a     general     design     specification     is 
d.  \  e  I  ii,i,.ci  ,     and    a     basic    design    procedure     is 
•  s  I  a  I)  1  1  s  hed  .        Separate     sections     are     devoted     to 
design     [irocedures     for    high-frequency     and     low- 
frequency     crystal     oscillators.        A    design     data 
siriion     is     included,     containing     the     results     of 
oscillator     evaluations.        (Author' 
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in  the  transconductanee  of  the  units    However 
a  register  was  built  and  tested.   The  flip-flops 
used  were  capable  of  switching  at  .  mc  when  over- 
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erating speed  being  limited  primarily  by  the  in- 
put electrode  and  feedback  capacitance.'  , Author; 
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Tieth'Mls.     (   onputers. 
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RFsK  APril     AM)     !)(■  ;  I  ;  OPMI-  ST     OS 

I    IllJl    s 

Interim     . !  e  v  e  .  o ( 1  m  e  n  t      r  e  j   t 

l>''r         .  .  ..  o  , 

'Contr.irt      SOtsr--' 


111  (;H     (  I  KKKST    TI  NSFL 
Oct-     ■     Dec     -2. 
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I   nr  : 


'^P-      ?C3C1) 
•issified    report 
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r  u 


MHIPTORS:        Miiodes        Semiconductor 

n.- fa  r  t  ur  1  ny     methods,     (.allium     compounds, 

Sf-nides,     Kesistance        I-  1  e  c  t  r  1  c  a  1      ,     Temper 

ure,     i.ermanium,     (-ffertiieness,     hlectric 

r  rents,      P.ickaged     circuits.     Fleet  ric 

'■•      '"[.urities,     Diffusion,     Solder 

'fed     r  r  4  s  t  ;i  :  s  ,      Pr  ori  u  f  t   1  n  n 


poten- 
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Shockle)      Iransistir     lorp     .      Miunlain     Viev..     lali 
*     MA^llUMM     slIDI     oh      A     Sin     Ki!  K     1  A  U  h'     [iloni 


AS    A    PULSE    MODULATOR    SWITCH. 

Final    rept., 

by  Kurt  Hubner  and  R.  M.  Scarlett 


Oct 


IC  on  tract  AF  301602)2811,  Proj   ^--"- 

i.RADC  TDK  62-^97;       Unclassifi'ed'report 

DESCRIPTORS:   'Pulse  modulation,  •Diodes 
feasibility  studies,  Silicon,  Design, 
Diffusion,  Containers,  Failure  ^Mechanics- 
Circuits,  Electric  potential.  Electric 
currents.  Tests,  Life  expectancy.  Pictures 
Electronic  swi  tches . 

AD-297  791      Div.   8 
(TISTE/AW;  OTS  price  $11 .00 


Sperry  Gyroscope  Co. 
(No  title). 

Quarterly  progress  rept 
on  Project  LIGHTNING 

30  Dec  57,  138p    (Rept 


(Contract  NObsr-72728) 


Great  Neck,  N.  Y. 

2,  1  Oct-30  Dec 
PX  617-2; 
Unc  lass  if ied  report 


no 


no 


57 


DESCRIPTORS:   'llicrowave  equipment.  •Travelina- 
wave  tubes,  •Materials,  "Cryogenic  storage 
devices,  "Diodes  (Semiconductor),  •Transistors 

Magnetic  materials.  Delay  circuits,  Feirites 
Ferroelectric  materials.  Thin  films  ^Storage  ' 
devices,.  Tin,  Lead.  Permeability  (Magnetic 
Refractory  materials.  Parametric  amplifiers  ' 
Digital  computers.  Data  processing  systems 
Computer  logic.  Electronic  switches,  Suoer- 
conduclivi ty.  Computer  storage  devices." 

AD-25-;'  792      Div.   B 

(TISTE  AW)  OTS  price  tT^.OO 


Sperry  Gyroscope  Co 

'No  title). 

Quarterly  progress  rept.  no.  3. 

30  Mar  58  on  Project  LIGHTNINg! 


Great  Neck,  N.  Y , 
M  Dec 


3   Mar  58,  ^^5p. 
(Contract  NObsr- 


iRept.  no.  PX  ei-^-.N 
-''i'^^S)     Unclassified 

•M 1 cr  owa  ve 


report 


DESCRIPTORS:   -microwave  equipment.  •Travelino 
wave  tubes.  •Materials.  •Cryogenic  storage 
devices,  •Diodes  (Semiconductor;.  •Transistor- 

Magnetic  materials.  X  band.  Delay  circuits 
Eerrites.  Ferroelectric  materials.  Thin  f  i  1  r!, . 
(Storage  devices  ,  Tin.  Lead.  Permeability 
. Magnetic,,  Refractory  materials.  Parametric 
amplifiers.  Digital  computers.  Data  processi... 
systems,  Computer  logic.  Electronic  switches 
Superconductivity,  Computer  storage  devices.' 
AD-..  .--  p-  ■ 
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Div.   .' 
OTS  price 


i-.v. 


Litton  Systems,  Inc.,  College  Park   Md 
INFRA-LOW  SIDELOBE  ANTENNA  AS-?F:/GPX. 
Final  development  rept.,  1^  May  '^S-'-    Aug  ^Z. 
''?  N  o  v  (.,•.'  p  . 

^Contract  AF  50  (  bC  )  1 -^4,:  ,  Proj.  ^■'■°^, 
(RADC  TDR  •.-^:'^)  Unclassified  report 

UtSCKlPTORS:   -Radar  antennas.  Design.  Test: 
Transmission  lines.  Phase  measurement,'  Spec- 
ifications, Test  equipment   Electronics,, 
Test  methods.  Standing-wave  ratios.  Errors. 
Side-lookingradar. 

AU-.  ---  p  .„      Div.   F 

.TlbTE,AWj  OTS  price  «4 . bO 

Army  Electronics  Research  and  Development  Lab. 

Fort  Monmouth,  N.  J. 

PCBLICATIONS,  PHtSLNTATI ONS  AND  PATENTS. 

Report  for  Jan-Dec  ^ .  . 

1  Jan  c3,   'p.   ,Hept.  no.  StLR  A-1  p-^;- ; 

Inclassified  report) 

DLSCRIPTOKS:   'Electronics,  'Solid  state 
physics.  Patents,  Military  publications. 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


FLUID  MECHANICS  -  Divlflinn  Q 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


,TIST«    JEA;    OTS    price    }'     .50 

Ooody(>ar    Aircrift     Corp.,     Air  on,     Ohio 
ADVA.NCtD     ANTtNNA    DtSI(,N     TtLtlMvltb 
Quarterly     progress     rcpi        no  ,  s>l-' 
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I'nr  1  a  s  ■.  :  !"  !  H  d     r  •■ ; 


'    U»T    62, 
-'2-001) 


Dt:iCK  I  f  TOHi  :        •Antfnnis,      "Hilar     a  n  t  •■  n  n  »  >  , 
•Ant'-nna     siaulalor'.,     Ait>-nni     "oiipon»'n;-., 
Anlfnna    configurations,      Anr-nnj     f>--!i. 
Operation,     Parabolic     ant  ••nn^^,     ^at'lli"  •• 
antennas.     Hadoiaes,     i.jil-1     •;44i.'-     tra'iin'j 
lysteBs,     Satflliles        ^  t  \  i  (  :  >-  i  i  .  j-,,jn 

AO-2^7    87C  Div 

,TIbTP    HB,     0Tb    price    |9.10 

(arlyle    Harlon     L. ab     .     Juhns     H.,..iiins  -li.:  .nore. 
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il&NAL     ANALtSIS     II:         tbTIHATIuS     'J^      I  He      AKPL::     ^t^ 

OF     NAHHOIi-BAND     DtTtHBIMirii       sI.SAii    L-r'of-^^rj 

INCOHtRENTL*     IN     S0R«A1.     NOIit     (U(  k  GKOt  NL)  i  , 

by    Di»id    Biddleton  K  e  t.    oj ,     lC3p.        (TechBic*! 

rept        no       AF-'.     ) 

,t  ontracl    AF    33  /  '6)67'j3) 

Inclassifi"-)     report 

OKbiKlPTOHi:         'Kalar     sijna:N,      • -<  a  f  i  o     signals. 
Anaiysis.     Detection,         ^-miuni     a'.i     1%     theory, 
:>  t  a  I  1  4  t  1  c  a  1     d  i  s  I  r  i  :j  a  t  i   .  n  s  ,      ■>  t  a  '.  i  s  t  i      a  '.      func- 
tions,    Kadar,      Theory,      bijna;-'     -n      ^^t-     ratio. 
•  ave     analyzers,     bijna.<.     Sm->»-       Ka  i!ar  N     ise 

Rarlio  Noise     anaiv/ers,      Prubar.  ility. 

Statistical     analysis 


Di  V 
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'--O 
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TI5>Tt     HAl 

Kansas    btate    i'  Udnnar-ji 

HIGH     FKfc'JltNCI     *IUU     LAriDN     ur 
K I n  a  1     rept., 
by     Basil     Cjrnutt 


Llr.HT 
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Contract     DA 
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DES.,R  I  PTORS  :        •Disrharje     -jd--,      'lip'. 
fre^jjency,     Pressure,     T--iiiperi;jr--,     .Jij:' 
coaputers,     Siajlation,     ■athenati-i!     in 
Gas    discharges.      Intensity,     Hydr>j-n, 
Modjlat  ion 


AD-.' 

TIST*     JtA 


U  1  V  -'  . 

0  I"  -1     price     t 


*icro»a»e    Associates,     Inr  ".  j  r     in|')n,     Mjss 

PE«    -     SOLID    STATK    *II(KO«A\(-     : ''     V  :  ^     >«irCH. 
Quarterly     technical     rept        no.     ^  ,     '  -     Ijv- 
'  ■^    Oct    -  ..  , 

by    Robert    Tenenhotz  -'    ni    "-i*:,     1     p.     iilus 

Contract     DA       '-        .-  ^  .-  -J  ■        -> 

'■'  i\  '•     assifi'-i     f'-port 

DESCRIPTORS:        'Radar     -1  j  p  :  »  x  e  r  s  ,     •  D  i   >  I  •■  s 

(  Se«  I  CO  lid  uc  t  0  r     ,     •t.ectrini'-     swit^'i-s,     !>■!,' 

equipaent     (Electronics     ,     Haliofre.jueni 

poaer,     Life    expectancy 

Operation,     Power     supp.ie, 

Seaicondiietors,     Hicroa^ye    -quip«eni,     -s'-mi- 

eonductor    devices 


Design,     K  e  i  i a  h i  ;   i  • 
X     t>a  n  .1  ,      ,    1  Ti  ;  r  -  r 


AD-^  «-'(►,  Di  <  .        ■? 

TISTK    JEA,     OTS    price    |-     60 

Ttxai    lastruacats    Inc  Dallas 

PUODUCTION    ENGINEERING    «ASLHeb    TU     IN(HtA^t 


:  K  AN  -,  !  -si  i'K     Kh  1   I  AllI  1.  !  T  I 

Viiirier.v     ,,  rgress     re  pi         no  A,^j-  Oct     '2, 

t>y     Ja.ies     K.     Ke.-^c        ->tratt     i.erguu.is     an.1     niher.s. 

31    Oct    '^ ,     '     ^ 

(Contract     OA    JO-LJ  •- s  ■  - -^  • 

nc.issifie,)     rep'irt 

u'r-,     r(  [  t"'.  I   H  ■:,  :        •!ran^l^t     r\,      "sili'    'r        (,er- 
■^aT.uTi.       le.t      sets.      Ie,t      mrth.^ls,      Fr^'essiny, 
V.w*lings.      *•■.!.  nj         ■5t:es^es        h.ii.jre        Kerhan- 
l  C  1 1   ,      U  I  :   !  a  1  .      n  '.  •■  ^  ,  r  :  d  \  ^  ;  •■         h  >■  .   I  .1  ;    ;   .   1   ;  V  , 

Quality     control 


40-29"    92C  Dlv.       H,    25 

'TISTE/JBM;    OTS    prir.    J^.-T 

Na'ional    (^o,,     Inc.,     'talij.»,i,     'J  ass. 

:n\  I- sT  IGAT  ION    OK    A    NUTLtAH    PJAiAKIK      HisuNAM'^ 

OS^  I  LUTOR. 

Final     rept . , 

'.     A;-<ander     Kanss>-r     ail        .irl      Law    Slnan,      III. 

■^•■P  'p. 
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tlectroHia-jnets,    Th.«ory,     's-s,     '.  .     lir    r^s- 
onance  ,     Nuc  1  ea  r    s  p  i  ns  ,     1)  i  f  •  >   r  •■  '■  t  i  ,t  !     ■    i  j  .i  t  i  o  n  s  , 
Tuned    circuits,    Naineii'      'i     !'!^,     Pirti     ;■ 
accelerators.     Protons. 


AO-297    O^q  Div.       fl,     25 

CTISTE/CAa)    OT^   price    iA."0 

Litton    Industries,    San    Carlos,    Calif. 

HIGH    PIRVLANCF.    Gl'N    SVI'DY. 

Quarterly    rept.    no.    •,    1    Sep-1    Dec    r,2, 

by    R.    D.     Harris    and     I.    R.     Mechtel.       29    Dec    62, 

(Contract    DA    3'.-G39-fc-873l  3) 

l>ncl  as  s  I  f  i  ed    report 

DESCRIPTORS:       "Electron    ijuns,     'Elec  I  ros  t  ,i  t  i     s  , 
'Nagnetrons,    Focus  ini|,     IClertror'    .n     .  I  .■  r  1 1     r  s  , 
Space    char'jes,     Elertric    fitii-^,     't.i|-ti' 
fields,     Digital    conputers,     A.naloij    computers, 
Cathodes     (Electron    luheS/,     Proressin'i 
Particle    trajectories,     Particle    deans       i'lr'.irlr 
accel«?ratar    targets,     Electron    Iteams. 


AD-2<^''    'I-'"' 
(TISTh      PAK 


Div. 

^     p  r  1 


Sylvania    Electric     Products     Inc.,     Huffali 


DEVELOPMENT  OK  f-  AND  X-HAND  POWER  GKNL 
Quarterly  rept.  no.  2,  1  Sep-30  Nov  '2. 
by    J.    Kellett.       31    Dec    b2,    3^P.       (Rept. 

435-5-5.0-1') 

(Contract    DA    3''-03'i'-ie-90''       ,     Pro    .       A 

I'nr  1  .1  s  .  1  !    1  •-  (1     report 


DES(   -^  :  h".    iKm         'Hi'I  1  of  rer,Li.-')r  s      | ratoi 

'  H  .1  1  1  1  !'  r  •■  .J  u  '■  1  r  i  ;)  u  1  s  !•  s  ,  '  !(  a  i1  i  o  T  r  e  »^  u  e  n  c  \ 
lierv  iij-i  freijii-irv,  .ransistors,  ^  r  >•  i^[ 
m  u  1  t  1  p  I  1  •■  r  s  ,  ►  r  ••  'I  .J  •■  n  r  ,  s  t  ,i :  i  i  1  i  z  .■  r  s  ,  H  i  r 
OS  1  1  1  a  '  o  r  s  ,  -  r  ••  I  li  •■  1  >  ■  r  o  n  .  .■  r  i  •■  r  s  ,  Pu  1  j 
g  >■  n  .•  r  a  I  o  r  s  ,  P  j  1  s  ••  ,<  n  p  1  i  !'  i  .■  r  s  ,  P  o  »» .■  r  .)  m  f 
Raiiofr-jjenc.  anplifi-rs,  Transistor  i 
f  1  -^  r  s  "^  ••  ti  1  ■  I)  n  il  J  '  t  o  r  il  i  •  V  1  r  »•  s  ,  I )  i  o  d  >-  s 
r  o  ■!  1  J  r  I  o  r  ,  T  J  0  ••  1  r  i  r  r  j  i  t  s  ,  ' )  s  r  i  I  1  a  t  o  r  s 
'  irciiits,  lii-rowi.-  ■^.■t,^orl^s,  Mi'-rowavf 
►fa.liofrei-ju-nci     o',  rill.ilors,     I       i.and,      X     i 
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rncl,issiried     report 

lie  V   KIPTOWS:         'Sp-ctrum     .inalyz.'rs,      M  n  t  -  r- 
'■'■'''■'''      in.ilNZ-rs,     U  1  s  p  1  ,1  y     ssstrns.     Circuits 
^  »« •■  •'  p     .J  ••  n  .■  r  I  t  o  r  s  ,     H  a  d  i  o  f  r  •■  (^  u  .•  n  r  v     oscillators 
Hand-pass      filters,     M  I  I  .■  r  s        L  1 -•  c  t  r  oma  g  n  e  t  i  c 
»  a  V  e     ,      A  t  t  .•  n  u  a  t  o  r  s  ,     P  o  w  -•  r     supplies,     A  rr  t  e  n  n  a 
'■"^'    !''""     p.itterns.      Intermediate     frequency 
amplifiers,     Kad i o f r e que n c y    amplifiers,     Lltra- 
high     frequency.     Very    high     frequency.     Pre- 
amplifiers,    Noise     analyzers,     Kadio frequency 
spectroscopy,     Kadiofrequency. 


AU-      .-■       '  <-  Div.        " 

;risrK    JHM^    ors    pnc^    $-.60 


Lincoln     1.  i  h  .  ,     Miss.      Ins'.      ■,  {     F  .■  r  h  .  ,     L'' t  i  n  y  •  on  . 
STORAGL-riUL     Dtl    \ '1     (AlCiiAridN     I- 0  H     A     TRANSISTOK 
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no .    •■(;-• 

(Cont  r  .r I      AK     19(628) 500) 

'AKKSD     ri)K     ■  ---2'''  I'nc  1  .1  s  s  1  f  1  rd     r.pcjrt 

i'  KSl   K  IP  r  I'll  S  :         °  I  r  .1  n  s  1  s  t  0  r     amplifiers,     "Pulse 
1  "ip  1  1  f  1  ■•  r  s  ,     U"  •  >■  r  n  1  n  .1  ;  1  0  n  ,     Ma  t  h  •■  ma  t  i  c  a  1 
a  n  ,1  1  s  s  1  s  ,     I    1  r  r  u  I  ■  s  ,      I  i  m.'  ^     Timing     d  e  y  i  ce  s  , 
"'',     ^  •  J'"'  I  '■  ^  .     Mrisur''nent, 
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AD-;  •-'        "'-^  ru  V  . 

'TIS  IP     MH        11  r^     p  r  ;  c, 


M 


1     ,hs 


I ;  .  A  ' 


Washington,     D .     C 
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T  H  t     L I N  K  A  R    MIXING 
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■  ■  p  ■         .  H '  ■  p  t  .      n  u  . 
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.     Sti'is'irril     distributions 
inns,      I  ri  •  .  ■  g  r  .1  1      '  r  .1  n  s  f  o  r  m  s  , 
f  I  ■   "^  .      I  n  t  '■  g  r  .1  t  i  (1  n  ,     Linear     5  y  s  t  >■  m  s 

•  d  u  1  a  *  1  rt  n  . 


AD-2'58    1i7 
(TISTE    JV.t 


OTS 


p  r  1 
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f"'ctrnnir     Defense     Lah.,     Mountain     View,     Calif. 

*    .  T  I  PI  K-l)CTAU.    l.Ort-NOISb    MlCIIOrtAVt    PR  t.  AMP  LI  F  I  tR  . 

r*     Kirhard    IJ  ,     Kelrh.        ...    Oct     '.,      -..p.        i  Tech  meal 

'••To  .      no  ,      tI)L-M..-  • 

vContr.ict  DA  j)t>-03''- s  r -■■■.,-  ■ 

Inrlassifii-d  report 


bt.  .SCK  1  I'TOH.S  : 
a  m  p  1  I  f  1  f  r  s  , 
No  I  s  ,•   Radio 
P  h  a  N  •'  m»*  asurement 

filters,  tl.rtrir  filters.  Dielectrics,  Elec 
trie  rabies,  Radio  receivers.  Microwave  fre- 
quency, Microwave  equipment.  Phase  shifters, 
S  .  g  n  a  1  s  ,   Multiplex. 


•Microwave  amplifiers,  *P re- 
rave  ling  wave  tubes.  Broadband, 
(oaxial  cables,  Stabilization, 
Delay  lines.  Low-pass 


FLUID  MECHANICS  -  Division  9 
9.    FLUID  MECHANICS 


AD-.  .-   ::  -  Div.      -5 

TISTA/FRL,  OTS  price  $1C.5( 
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cylinders  in  an  incompressible  flow.   The  cal- 
culation procedure  is  based  on  an  laproved  in- 
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readily  obtained.   The  integral  solution  is  firs' 
described  in  detail,  based  on  two  assumed  tvp's 
of  profiles,  one  bfing  the  well-known 
Pohlhausen's  fourth-degree  polynomial,  and  'he 
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of   d.-  •  .-  r.J  e  n  •    (ddl  lives   for   dlesel   fuels   WRS   de- 
veloped.   ;he  method  consists  of  a   standard  test 
0-      hours  duration,  executed  on  the  test  en- 
gior  fed  with  r  di-sel  fuel  to  which  has  been 
added  the  detergent  additive  to  be  investigited. 
The  analysis  of  'est   resul's.   intended  as  evalu- 
'■  '  I' "^  of  the  deposits  formed  on  some  established 
e'-,gine  men  hers,  will  furnish,  by  comparison  with 
th.-  r.>  suits  of  .a  similar  test  conducted  with  the 
sime  fuel  without  additiv...  th.-  necessary  indie  n- 
ti'S  to  evilua-..  the  detergency  of  the  tested 
a  d  rt  I  '  1  v  -■ .     ^  u  t  h  0  r 


\U-.  >'?     333       Di  y  . 
r 1 STM  ODN^  OTS  pr 1 c, 


C'-n.-ri.      'J\-,ir\r%     C  o  n  v  ,i  i   r  ,      Sar     Diegn,      Calif 

CHi.MIi   Al      ANAnSIS     AND    REMOVAl     OF    SOLID     ROCKET 

PROPi.l  I  AST     KKSIDI   i.S  .     MODLl      K-  '     .   . 

H'-por-      .r     M  (  •  •■  r  1  ,1  I     -     C-irrod.-nts     .and     Corrosion 

'' '     dur-s     -     So '.1.1     Kocket     Propel!  ant     R.- si  dues. 

'  "  "■  p  o  s  1  •  1  (■  ■:     .1  ri  i:     K  '■  m  o  V  a  ',  , 

b.v     ^.      N        K  ru  v  ,      K  .      F.  .     K',.  :  ;  ,.  r  ,      and     I*.     M  . 

Su  t  hi- r  .  ar.  d  .        .     Nov     ■    '  .        p.     table?     'H.-pt        no 

8926-106) 

(Contrtet    AF    33(657:8926) 

U  n  c  ;  ,1 5  s  1  f  1  .■  ri     r  .•  p  o  r  t 

m.Si    HIPTOWS:         'Snliri     rocket      prope;iants, 
•I   ,:T,riu  s  •  1  on     d>-posirs,      •  C  ]  .- a  n  i  n  g     cnmpcunds. 
I    1  r  t>  o  n  -  r  •  r  .  I V  1  n  Ij     .-  o  m  p-  o  u  n  .1  s  ,     i'  r  g  a  n  i  c     s  r  I  v  >■  n  t  s  , 
Inorganic      c    .--p   -u  ';  d  s         S-  i  u  t   i  on  s  ,      C  or  hu  s  t  1  on  , 
Tes's.     I'rgiti'         .,.  ,  .  ,,  r  ;    ,;s.     Clxid.-s.     Carhin, 
K  1  J ':  ■' 5  1  um  ,     M  J  .J  r  •■  s  1  utn     c^irpound.s.      Phosphoric 
•'ids,     C  h  <-  m  I  c  a  .     .1  n  a  ;  ^  •.  1  .-.  ,     M  a  t  .■  r  i  3  1  s  . 

Solid     propel!  ant     combus-ion     p  r  o  d  u  c  t  .s     resulting 
from     firing     ..         .nh     rock.ts     from    F-"     2     airplanes 
Were     f-iund     to     c    .  n  s  .  s  t      of     carbon 
iti'-'-i    lis,     and    ma 


T » .  n I  V  - n 1 n  e    mat-   r i    . 
their    efficacy     in     r 
product     deposit^. 
Rocket     C  1  .-an-  I  ^     X.  - 
found     suitable     for 
Combustion    product 
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various     organic 

"-turn     or     n.ngn.-siurn     oxide. 
-:      »■.■  r.'      I  •■  V  !  ed      to     d.-"  e  rmi  ^.• 
-  "  V  I  n  g     h  •■  a  V  \     1  om  hu  s  !  I  on 
^  •'  •■  >■     of     t  h  .■  s  .■     tr,  a  t  (•  r  1  a  !  s  , 

X  .  -  •     and    X  .  -  ■  ■  ,     w  •   r  <■ 
f  f -M-  t  1  V     and     thorough 
'■"•oval.        .Author 
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Te\aro     Kvp-riment.      inc  Richmond,      Va. 

C"«!!l   bT  :  I   N     111-      i  1  h  Ml-  N  :  Al      HOKUN  . 

(Juarl'-rii   sumtnarv   r--pl     Aug-Oct  '., 

by  U   V    Henderson    ,!  :■     M  .a  r  r  »  P.  »0<idS.   and 

Genevieve  M   Poplin     Nov  •  ^  .     *-.p.   .Technical 


memo.  no.  V-S/,;  Rept.  no.  EXP-223, 
.Contract  Nonr-188;'C.  ', 

Unclassified  report 

DESCRIPTORS:   'Single  crystals,  •Boron,  Fluo- 
rine, Gases.  Chemical  reactions.  Balances. 
Reaction  kinetics,  H i g h- t empe ra t u re  research, 
Pressure,  Test  equipment.  Combustion. 


AU-:  '"   -. ', 

TI  STM/ODN , 


Di  V  . 
OTS  price  1 1 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  Air  Force  Base,  Ohio. 

THt  BURNING  OF  AMMONIUM  PERCHLORATE, 

by  L.  D.  Romodanova  and  V.  I.  Roshchupkin. 

'c  Jan  r-,  4p ,  incl.  illus.  4  refs.  (Trans,  no. 
l-TD-TT-t  2- 1 -n  from  Zhurnal  Fizicheskov  Khiraii 
■'  :",  pp.  1  :'  -'/;-l  -^^ ,  r-.  2, 

Unclassified  report 

DtSCRIPXORS:   •Ammonium  compounds.  •Pyrolysis 
Crystals,  Decomposition,  Per  chlorates 


TISTM  RGR   OTS  pr i  ce  %     .60 

Thiokol  Chemical  Corp.,  Elkton,  Md . 

A  RESEARCH  STUDY  TO  ADVANCE  THE  STATE-OF-THE-ART 

OF  SOLID  PROPELLANT  GRAIN  DESIGN. 

Quarterly  progress  rept.  no.  2,  '  Oct  ^2- 

1  Jan  ^  '•  , 

I* .  G.  Andrews  and  others. 

,  R  e  p  t  .  no.  E  '  "<  -  e  . 

'■['■''','''■',   Proj  .  "■: ^q; 

Unclassified  report 


by  Mary  P  a  s  e , 

-  Mar  c  ,  ' 8  p 
^Contract  AF 


DESCRIPTORS:   •Rocket  propellant  grains, 
•Combustion,  Programming   Computers  ,  Heat 
transfer.  Rocket  motors,  Difference  equations, 
Boundary  layer,  Stresses,  Laboratory  equip- 
ment, Deformation,  Solid  rocket  propellents. 
Design. 


AD-20?  106      Div.   1C,  27.  12 
.TISTM  AMS;  OTS  price  $1 . tO 

Princeton  U.,  N.  J. 

SOLID  PROPELLA.NT  COMBUSTION  INSTABILITY. 

Technical  summary  rept.,  T  May-JO  Nov  b^ , 

by  R.  H.  Woodward  Waesche  and  Joseph  Wenograd. 

-  -  Jan  '  ',  '2p.  illus.    ^ Ae r ona ut i ca i  engineering 

rept.  no.  ^  '  f  a 

.Grant  AF-AFOSR -62-^60 ) 

Unclassified  report 

DESCRIPTORS:   'Solid  rocket  propellants, 
•Combustion,  'Optical  analysis.  Oscillation, 
Pressure.  Propellants,  Comb u st i on'  c hamber s , 
Entropy,  Acoustic  properties.  Acoustic  equip- 
ment. Gas  flow.  Photographic  analysis,  Temper- 
ature, Thermal  radiation.  Binders,  Spectros- 
copy, Combustion  deposits. 
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0ESC8IPT0RS:  'Teji  -quipupnt 
•Teit  leti,  •Ground  support  e 
nance  equipment,  'Test  ficili 
t>atei  circuits.  !"rij;^r  -ircu 
lion.  Calibration.  Hon-r  supp 
iTvOBechanisis,  on'rji  ivs'.* 
'oniaBination.  H-aiing,  ojla 
'  1*  n  •-  1  1  •  I  1  0  a  ^  q  u  1  p  in  f  n  ■.  ,  ij  i  j  i  ■  d 
■>'-aTClardi.  Operations.  H  -  l  \  t  i, 
Liiiii^d    aissiles. 
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•fork  was  conci»ntr«ied  on  ;>i^  nultis' 
••quipaent  «T  k. ,  desijn  and  l-v-lopn- 
^he  lyt'era  design  -ffort  piared  -up 
:o«pl(?tion  of  group  and  assembly  sp 
and  finalizing  shelter  lavouis.  In 
fn •  defijn  and  development  area,  d 
Subsystems  for  the  -It-iron:.;  '-st 
•oupleted  and  detailed  d-v-lop-n.-n' 
A  S'udy  of  hydrauii-  f;^;d  j-'iiin 
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AD-     >7    233  Di  V         -!2. 

■  riSTA    FRL)     OTS    pri   -     | 

A-rjCi-fl     Ke^earh     Lids  '-  Pri.i,-'     -        s 

RADIATION    COOLING     0^      AtHi^UYNAUlLALLi     HLA'-:. 
SIRFACES     AT     HIGH     HACH     MMRERS, 
V     Dan  1-1     E.      Sooner.        . -^     J,n     h,     ^6p.     iiius. 

'»b;-s,    -'    r-fs,       'Hf-p-      n        rp-6c^ 

.  C  on  •  r  a  c  t     A  F    -.  '  !  o,  3  '   ;  '  ,■•? 

L'  n  c  !  a  s  s 


DES-RIPTOHS:        Tool  ng.      '^^  ..  •  r.      . 

*  B  J .) !  r  -  g  ;  1  d  ■■     v  e  n  i  ■-  :  •■  s  ,      A  -  r   ;  1  V  n  ^  11  ; 
tioni.     Hea'      "ransfer.      li.,  r  k  ^-  '      ns-s 
Surfar-     -ejiperMur-.      Aer,,i,r,,-„,r     >) 
altitude.      Boundary      ;ay-r.      BibMo 
V  «■  ;  0  c  I  !  y  .      F  ;  a  r     p  :  ,j  r  -     -n  i  d  -  1  s  . 
arteris'ics.      rherii')rh.-rris'r. 
•loai.     Theory.     S>sh         in.>        -( 
r-artions.     Th'rma.      r i ! i i • ;    in 
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ral     ispec'j     of     radiation     roo;in 
"d;     particular;*     -riis--     iss         ;)• 
rrence     of     surface     ^a-aiyi-i     a-i 
a'     high    Bach     numbers  An     in*  \ 

a  r  1  on     cooling     and     '■  n  -  -n  i  ^ 
xp.jred     and     rh-     lomin-in' 

in'eracrion*      be-w^.-n 
i..js'rat-d     jsinj     si-n: 
1     s-rv     '0     sinj.-      .j- 
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n-      ippli-ari    .ns,      i.'.-jr--.-locit)r    maps     are 

•-n'-d    which     provid-     in     jvrr-all     picture    of 

r-jin-s     in    w  1  i     n       n  ■•  t,  i  c  «  1     n  on  e  q  u  i  I  I  b  T  I  u« 

■  •  •;     «  h  i) u  .  d     be     n  .  •  I     ••  I  h  '  e  ^  ■••  v  •'  -  1  '     unexplored 

s     of     potential      in'er-?'      in      ■  >\  ■■     ,; 

Clonic      lif'inj     wehir,-j      i  x  •■       <  j\    , 

ted     to     the     ivailabl-     li'era'ur-. 

e     ar'-is     deal     with     tn>-r(iiocn--ni-ii 

problems  remain  u n s u 
lef  discussion  of  "h- 
» .    .Author" 
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AU--  .   .36 
(TISTA  LSK, 


Di».        fJ 
OTS    price    |2.60 


Hedsione     \r$enal. 


62, 


A  ray  Mi ts  i  le  Coanand 

Huntsville,  Ala. 

mSSILE    ATTITLOE    DETl  •<«,•,.:  i  oN    USING    MACNtiOII 

ETtRS    WITH    SIN    AND    EAHfll    StNSOHS. 

by    C.     F.     Asquith    and    W .     K.     Baxter.       31    Dec 

23p.  mel.  illut.  (Hept.  no.  RC-TR-62-5) 

(Proj.  1-B-2-791=>1  l30-b78; 

Unclassified  report 

DESCRIPTORS:   'Giii  dsd  ■!  »  $  i  1  r  s  .  Infrar-d 
radiation.  Sun.  Earth,  Optical  scanning.  !  - 
frared  scanning.  Attitude  control  sy5teln^ 
Attitude  indicators.  Magnetometers. 

»  study  Mas  conducted  to  define  sey.ra;  ^•►■d.'s 
for  determining  aissile  attitude.   The  ^.tmds 
described  are  based  on  the  use  of  on-board  equip- 
ment which  responds  to  references  present   in 
nature  rather  than  on-board  equipment  w-ir- 
actually  establishes  a  reference.   The  s  ,n<,,>r 
combinations  dealt  with  are  the  aagne t ome t er- 
sun  sensor  and  magne t omet e r-ea r t h  sensor  c om- 
bi  n.it  1  on»  .   (  Ant  hor! 


AD-i'^7  336      Ojv.   12,  17 
(TISTA/fRLj  OTS  price  $^.60 

^" '';■■-'•"•■ '•a  1  Corp.,  Sacramento,  i  h  ■  i  ;' 

-''^-    a::.s   .t    '•  !',!•-%  K -.Ki    .:Kt,    Mh    aii.hatuis 
• ''    .  A-  .r.    .•>.,iJ5:t.H   Non-U    fAthiiArnr. 

tjuarlerly  progress  repi    no     ,     .July-jT  Sep  62. 
Oct  -.,     ..•'p.  incl.  illus   titiifs  ,Hept.  no.  0705- 
8  *.  y-" 
iCoBi  xf  '.     AF  33(657)8740) 

Ubc  lassified  report 

DESCRIPTORS:   Rocket  aotort  vSol.d  prop.   am 
•Booster  rockets.  Steel.  Nickel  allovv.  M.- 
chanical  properties.  Metallurgy,  *eld,nj.  ..d- 

I  ng  rods.   «f  ;  t  i  n  ;    ■lot   .„r».n.j'   Mal.Tid.i 

Additivei.  M.-i,i.  j.<--,   -,»,  ....^   K,,  ,  ,• .  i-JsP. 


Theaechanicd.  jn:  ti''i....,ij.,.  p^,, 
weldabi  lily  >  ;  (  n  ,  ,•  ;  ,  .  ,,  v  s  •!  .  .■  '  ^ 
booster  motor   :  d  ;,  r  .   dii.n  dr.   r  .  ^  u  r  t  ,■  i 

; '■  '  11  d  !  .  i 

n  .  .  ,   :  r  i 


•>   d  n  d 


'  V   s  '.  '■ 

i  Tl  .  n  d 

*■  r  "  n  T 


a  n  : 
A  ,  ■ 


1  1  '■   1  n  - 

'  *■  ■*'.  ■■    ^         -  r"-   1  :'  .  '  d  .  ,  y   t  J   in.'   r  .-,...  I  ^   (if 

■^>'ij  '•yd.jdi.oni  dnd  tn»-  .nitia. 
'  '■  1  '  a  :■  .  .  ■.  n  t  n  .■  -ii.'  .  h  a  n  i  <  a  .  an!  ai.-  t  a  .  - 
P  r  .  p  .■  r  t  .  .■  s   .  ;■  p  a  r  .■  n  t  -  a  e  t  a  .   "  -'  {   n  i  r  «  e  1 
'■'^     in  a::.tion,   tPi>-  ^••^J.ts  of 
r.   itjdies  lo   l.t'-rm.n>-  the  <■  '.'.>■  ^\   ~.     i,  ( 
"'■  .  !-wi  re  COBp.j  ^  ,  t  .  on  1  or  «.•  .  :  a(i  1  I  1  I  y 
'■'■'■  "■'■''■     pr  -.  p.-  r  t  .  .  1  a  r  •■  .  r-  s.  n  t  •  J 


AD-2^7  396      Di».   12,  jj.  26 
(TISTW/PCB)  OTS  price  $1.60 

Sava!  M.siile  fen!..,  rrj.m  Mjj^.  Calif. 
'0^(^^:   i-o-   •^KA  .A  NCHIM,  M  1  ■,  M  .  1  ^  AND  TRAVS- 
Cl-Kr^Si,  .AK'.t.  'luiSrhUS  rSIN,   a   r  r.F, 
byN.  Kd-ni  *n  .        ''  Jjn.-         ,     -cl.  illut. 
^M  I  see  .  .  a  T  J  j$  Pub  1  i  L  d  •_.  an  .n  u  .   MlL-MP-62-iJ 

Uaclasfified  report 

DESCRIPTORS:   "Lau"  •,  ng  sitei.  •Guided  m  ^  .  .  i  .• 
launchers.  •Booslei  totkets.  Launchiiig,  Con- 
figuration, Rocket  motors  (Liquid  propellantj. 
Rocket  motors   Solid  propellant,,  Design, 
Rocket  propellants.  Casting,  Aging  ^Materials/, 
Towed  bodies.  Underwater,  Pictures,  Oceans, 
Pipes,  Transportation. 

rn.-     purpose     of     th..      '.port      i^     to     introdu..-     a 

p  r  >•   .    1  Tl  .   n  d  '  .       r       n  c  >•  p  .        i  ■       d       <  y  ^  I  .•  t      «  •       r  "       «  i    .    , 

'  J  r  ;  n  .■  r     .■  n  n  d  n  •  >■     :  n  •■     f  >■  d  s  .  f,  .  .  ,  t  .     .i  •• .;     v  •■  r  i  d  t  i  .  i  t  v 
'  '       '   "i  •■       .  •■  d  -  :  d  J  n  r  n      (    11  n  .■  .-  p  I  [  •-  .       ,    '  ■•  ;     :>•••'.      s  y  s  I  .■  m 

■n  d  •  r-  s      :  ;     possible     I  j     t  a  1  f     d  .  .-a  u  1 1     j  .n  _,     B  i  »  i  i  .  <•  , 
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In     thi'     rase     of     solid- 
bodsttrs,     the     motor     ran    even     be     cast 
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(TISTA/GE(       ul b    price    11 .50 


Directorate     of     AiUdnc.d     i>vsi.-ms     Planning.     Aero- 
nautical    Systems     U  i  \      .     W  r i y  h  t  - P  a  t  t  e  r  S  o  n     Air 

r  .•  T  •   I-     t'.  d  s  >■  ,      U  h  1  o 

I'HHIIAI      MASK   VKHS    WITH     hlMTK     THRIST     KOfKKTS. 

r-.na.      r.'pt  Apr     ''-Aug     •..  . 

••  ^     Knt.er  !     »       R('  1  g        ,Ian     t.3.     50p. 

I'  r  o  J         ■  .. 

Abli     IDR    t2-86C) 


I'nclassified     report 


:jr  s(   KllMdRS:        •Satp-ilites        Artificial      .     Com- 
puters,     Ac  celt- ration.     Circular     orbit     trajec- 
'.iries.     Man  euw- rat)  lilt  1.     Thrust.     Matheraatica 
analysis.      Transfer     trajectories.      Vernier 
rocke  t     mM  t  II  r  s 


AD-.-  -^    -■=•■  D  ,  V  . 

:  ISTA     (,1  C        OTS     pr  1  c-     $1  3.00 


•  .■  s  t  i  nghou  S'-     t  1  c  r  t  r  i  c     Corp.,      Baltimore,     Md  . 

MAi,NtTU      TOHyl  Lks     KUK     St'ACt     VLHICLt    CONTHOL. 

Final      r  •■  p  t  .  ,  Mar-'         Nov     ■  .    , 

by    J        llr  a  jm  I  1  If  r  ,     i.       t.       Lynn     and     others.     Jan    ' 

l-.p 
lontract     Af      ■3(657)819-,     I'ro).      -^:25) 
As  I)     TliK     •_■..)  In  classified     report 

UKSt  N  ICTUHS  :        'Sat  .■  1  1  1  t.-s        Artificial      ,     -At- 
'•t'^'!'-     c.inlril      vyst.-ms.     Satellite     attitude, 
s  p  d  I  1' c  r  d  (■  t  ,      I.irjj.',      Fe  r  r  oma  g  n  V  t  1  r     materials, 
:.rr.   stria,     rr.  agn.-tisra.     Magnetic      fields, 
M  d  g  n  .■  r   1  c     c  o  1  1  s  . 


AD-n7    S-,-.  li  1  V  1  ,. 

'  I  s  :  A     1  K  i         (IT'S     p  r  1  ,  ,.      V'  .  1  0 


"<•   «     ^.   X  1  CO     U.  ,      A  .  >,  u  ;  J,   r   1  J.'  . 

A     sT     'J\     OF    HADIANT     HIAT     TKANSFFR     IN     A     I.INAH 


:  M     .   AI  IdN     I   MAM  I',  IK 
M  d  .1  1   .      .       *        «  I 
n  A     '      - 


d  n  ,  •  [ 

i   r  c  ;  d  s  -  1  f  1  , 


<   port 


Jt-Sl  H  li:uhs:  ..indr     •■  n  v  i  r  o  nm-- n  t  ,      'Space 

npsules,  Cy:indr,cdl  [in,;  lev.  Mod,-;  tests. 
Analysis,  He,,.  I  r  ,.n  s  f .  r  ,  h  ra  i  -  -  ;  ;-  i  ,  ^  ^  Solar 
radiation,  s  i  d  .  .■  c  r  a  f  t  .alins,  1)  i  f  f  .•  r  .  n  t  i  a  1 
equations.  Ini.grdl  .  i  a  ,i  t  i  o  n  s  ,  Lmperature 
control,     S  I  m  u  1  a  t  1  11  ".  .     T  t'  •   r  m  a  i     c  ,  i  n  d  a  .  t  .  \  i  t  v 


AD--      -    '^..-  D,  V. 

:  ;  S  I  «     HI)        (irs      price      |..  .  60 

N  .i  id.      A  .■  d  p  o  n  s     1-  d  b  .   ,      1)  a  h  I  g  r  .-  n  ,      k  a  ' 

:tn,    Ihr,      s:K:Cri(A;.     MKlNi,     ll.Sl      A  itO  AH  1)     THt     ISS 

»'.  A  ;  NHK  I  iJuF        ,)Li,     N     -  . 

K  1  n  a  1     r  .  ■  p  '  ,  . 

by     P        t'        «  1  gg  1  n  s  .      ]        1        .)i, .;  ^  o  n     ^i  n  d     o  t  h  .   r  s  , 

H    Feb    b3,      'v.         N*i      r.})t.      no.      '  -' .. 

ncld-vified     report 

^H-St  H  n    rtJKS  :  i.uid.'d     raissil.'s        Surface-io- 

''  1  r      ,      '  I-  d  J  n  c  h  1  n  g  ,      '  i,  u  i  d  .•  d     missile      launchers. 
Ship     s  t  r  u  r  I  J  r  d  ,     . o  m  p  o  n  <■  n  t  s  .      Damage,     li  1  a  s  I  , 

I'  'M  s  o  n  o  u  s     g  d  s  f  s  ,     S  a  f  .■  I  )  , 


^tr.-ss.'s,      Ic'ssu:.' 
S  h  1  pb  o  r  n  .    ,     M  .i  /  a  r  d  s 


GUIDED  MISSILES  -  Division  12 

AD-.  '"  ?■  -      Div.   1.. 
(TISTA.LSK;  OTS  price  i° . ^0 

Aerospace  Corp.,  Los  Angeles,  Calif. 

SATELLITE  ATTITUDE  CONTHOL  USING  THE  EARTH'S 

MAGNETIC  FIELD. 

by  R.  E.  Toepfer.   .:  Aug  t^ ,     Pip.    (Rapt.  no. 

TDR-1.  .;-=-..:-iO)TN-1; 

^Contract  AF  '..(c'SJIcO 

>SSD  TDR  ..-Pp)  Unclassified  report 

DESCRIPTORS:   •Satellites  ^ Art  i  f i c i a  1  ,  , 
"Attitude  control  systems,  Torque,  Magnetic 
fields.  Mathematical  analysis.  Terrestrial 
magnetism. 

AD-^  ;?  86fc      Div.   12 
(TISTW/RDJ  OTS  price  $-7.60 

Naval  Missile  Center.  Point  Mugu,  Calif. 

METHODS  FOR  ESTABLISHING  NOISE  LEVELS  AT  VARIOUS 

DISTANCES  FROM  A  MISSILE  FIRING  AND  EFFECTS  OF 

THESE  NOISE  LEVELS  ON  STRUCTURES,  EQUIPMENT   AND 

PERSONNEL, 

by  J.  B.  Overton.  22    Aug  6C,  73p.   (Technical 


memo.  no.  NMC-TM-60-;<3 


Unclassified  report 


DESCRIPTORS:   •Launching,  *Rocket  motor  noise, 
•Sound,  •Guided  missiles.  Personnel, 
Structures,  Launching  sites,  Safety.  Pressure, 
Acoustics,  Hazards,  Radiation  effects. 


AD-:  ^7  871      Div.   12 
TISTA/FRL)  OTS  price  $6.t0 

Aerospace  Corp.,  Los  Angeles,  Calif. 

GRAVITY  GRADIENT  EXCITATION  OF  A  ROTATING  CABLE- 

COLNTERWEIGHT  SPACE  STATION  IN  ORBIT. 

by  V.  Chobotov.   11  Jan  f;-,  '^  -ip .        ,Rept.  no. 

TDR-lr  M  'i   .•:-2LyTN-1  , 

(Contract  AF  Z^\t  ''))  ^h-  . 

(SSD  TDR  ».'-17;  Unclassified  report 

DESCRIPTORS:   "Space  stations.  Weight.  Rota- 
tion. Cables  i,Mechanical;.  Integration,  Motion. 
Oscillation.  Stability.  Vibration,  Damping, 
Analysis,  Equations,  Simulation,  Orbital  tra- 
jectories, Gravity  .Artificial''. 


AD-20"  c,5-         [)iv.   12 
(TISTA/LSK,  OTS  pric?  $^.>:C 

Aeronut  ron  ic  ,  Newport  lieach,  Calif. 

l.TNI-SOLAR  PERTI'RIiAT  IONS  OF  THE  ORBIT  OF  AN 

EARTH  SATELLITl-, 

by  Paul  E.  Koskela  and  Jeannine  I-.  Arsenault. 

15  Sep  !  2.  ^'  p.  (Technical  rept.  no.  U-I830) 

iContract  AF  1  9  ( f  04.;  73-;;^  ^ 

(ESD  TDR  t.2-22'  ,  Unclassified  report 

DESritlPTORS:   'Satellites  (Artificial). 
•Orbital  trajectories.  Celestial  mechanics, 
Equations,  Statistical  analysis,  Mathematical 
analysis.  Drag,  Gravity,  Moon,  Sun,  Pertur- 
bation theory. 

AD-.  '"  -...:      Di  V. 
.TISTA,  GEC   OTS  price  |^  60 

Aer onu t r on  1 c ,  Newport  Beach,  (alif 

UKBITAL  ERROR  ANALYSIS, 

by  Tom  L.  Johnston  and  Edward  W.  Onstead. 

15  Sep  62.  ^jp.        ^Rept.  no.  U-lSjl) 

^Contract  AF  1  H 'j^'*/ 737  5  ) 

yESD  TDR  t2-227;         Unclassified  report 

DESCRIPTORS:   •Satellites  (Artificial;,  Errors, 
Statistical  analysis,  Monte  Carlo  method, 
Analysis  of  variance.  Determination,  Position 
finding,  Orbital  trajectories. 
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AD-29''    9-'"  Dlv.        12 

'TISTir/RD;     OTS    price    $1  .-0 

Ogden    Air    Materiel    Ar^i,     Hill    Air    Force    Mas*, 

I'tih. 

SERVICE    LIKE    TEST    OK    T  X 'i  1     ACTiJATMH     V  A  H  I-.    - 

III99A. 

Alraunitlont  test  rept., 

by  Don  K.  Moodi  and  Jesse  ^.  (alloMay,   'r. 

Keb  '3,  lOp,    'Rept.  no.  0(n  TR  ■  •-= 

I'nclassifled  report 

DESCRIPTORS:   •Valves,  'Explosive  actuators, 
Tests,  1.1  fe  expectancy,  ijuided  ™is5il>-s   Sur- 
face to  alr^. 

AD-?ii?   62      Div. 
TISTA  KRL   OTS  pri ch  $^ . ^0 

Systems  Technology  Inc..  Injlewnod,  '.'a',  if. 
ENGINEERING  ANALYSIS  METHODS  f- U  R  LINEAR  TIME 
VARYING  SYSTEMS. 

Kinal  rept.,  Apr  "I'-Jin  -..  on  liv>-s'ij)'i  n    f 

Space     Vehicle    T  h  r  u  s  '     V  •■  c  •  o  r    ' '  i  n  •  r  i  '.     S  v  -,'.•■  -n  s 

Described     by    T  i  ae     V  i  r  y  i  i  g    '"  >  ■■  f  f  i  ■-  i  •■  n  ■     [   i  "  •■  i  r 

Differential     Eqjations, 

by    Dunstan     Graham,     tjj-ni-     J       Brjn  ■■;.-■.     J-        -inii 

others.        Jan     ■:"',     ^■•f).     il'.js. 

;Coi  tract     AK    }  ^-  ,-'■"'■"  .     Proj.     8219) 

>  ASD     TDR     62-''^«;)  '    n  r  :  ,  s  s  i  f  i  -  H     r-port 

DESCRIPTORS:        'GuiJ-d    n  i  s  ^  i  .  -  s  ,     Mti    .n.     tr^i- 
tions.     Time,     Difforen'ia'.     -jji'i    is.     Dvni-ni-s 
Rendezvous     trajectTri-s,      Analysis.     A''i'ude 
control     systems.     It'-jti.     ■■  ;  j  ^  •  .      "^.     T'-'iry, 
Yaw.     Stability.     Linear     sys'-'nis,      S;ia''-'ra!', 
Plight     control     systems. 


13.    INSTALLATKDNS  AND 
CONSTRUCTION 


AO-.-  .-•  ,^  -•       D  1  V     '3 
TISTH  WH    OTS  prirn  f  •» .  <,0 

Aerospace  Iriforaation  Uiy    «i>ninjt)n.  J       C. 
SOVIET  LITERATURE  ON  PROTECT:. t  ^  :w  (  r  k  t.  s  AND 
COMPONENTS. 

Quarterly  rept   no.  •.      July-''  ")►■;. 
•'Jin--.   "p   incl    i,.j<   tasi.'.      r  f  :  •> 
AID  rept.  no   •_'.•> 

nc.assif:"!  r--port 

DESCRIPTORS:        •Orounil     support     ejuipwepi. 
Transportation,     Railroads,     L)co«o!:y'-s. 
Vehicles, 


AD-.  .  ■     '  ■•  Div.       13.     15.    20 

,TISTB/CCH       OTS     price    $..     '" 

Slaoford    Research    Inst.     Menio     Park,     'aiif 

FEASIBILITY     STUDY    OK     AN     EXPERIMENTAL    APPARA:     b 

FOR    UNIDIMENSIONAL     STRESS     PROPAGATION     IN     iO  i  l.  . 

Final     rept..     pt.     <.', 

by    H       M       Kr  lebel  .     . '     Feb    - .  .     ^  '  p 

.Contract    DA    ,<-',.^-xi-     '  ■?  .     Proj       PHI  -2917^ 

^  DA  SA     1  2  b  fj  ,     p  t  .     ^  L  n  c  1  a  s  J  I  f  I  e  (1     report 

DESCRI PTORSl  •Underground  structures.  Nuc.ear 
axplosloas.  Rock.  Soils.  Ma t hena t i c a  !  ^na.ysis 
Design 


AD-2<"     '?■ 
I  rSTM,   EJ 


!)  Iv.        1  '  , 
oT.s     price    $'  .  • 


TC 


1   / 


Massar'iusetts  Inst,     of    Tern.,     (am'irid'je. 

UYSAXIC     .SHKAil  STKK".(,'.H     lih     ((ISIKIITK     M.  1  S , 

by      'ndravadan  Sha'i.      !an     -'3,     'Ip.      'Rept.     no, 
R  '  -'  -  - 


'ontract     DA 

DA  SA     '   •  '  - 


-1 


v-i 


nrlas5ifi"d    report 


UKsi   i(  I  PTDR'i  :         'St  r  ic  t  ur-s  ,      'Strjctural      parts, 
•Shear     stresses,      •lonrret--,     'ilast,     loading 
'■erianirs     ,     Test     n-'trtnds,     <astin'),     K  allure 

Merhanirj      ,     Materials        Mer'ianical      properties. 
Test     equipnfit,      .Joints. 

AD-      >o     -  _'  Di  V.        ■:  "> 

r:-s:*i    ak     ots    price   $i.50 

Surface  Processes  H  e  ^  .■  a  r  i  h  a  n  1  !)<•  v  »•  1  o  p  w  n  i  (.  o  r  (.i  .  , 

Dallas,  1 '  I 

rATA..!sT     AMi     L.LCTHOUt    STRUCTLiU-     .jL  .  t  ..ol'Mt.  N  1     KOK 

HYUKur  AK  -UiN     ri  i.[.    CELLS. 

Final      r  •■ ;.!  t 

1  Not  t^,     ^^p.     incl.  illui.  tables.  11  refs. 

(Contract  DA  ■;4-C  M-eng-JOO) 

Unc  las  s  I  f  1  ed  r  ••  f-u  r  t 

DESCRIPTORS:   "Fuel  cells,  •Catalysts,  'Elec- 
trodes, Iridium,  Plalinuia,  Rhod.jn.  iTipr'  j- 
nation.  Porous  Materials,  Exper.T-ii.   :i'i, 
Cheai  sorption.  Electrolytes,  flyirjiarhun. 
Transition  eleaents.  Carbon. 


An  investigation  ><i   ~'ii>- 

Group-   transiti'  -<  n-  i  i  ■  ^   . 

periods  to  deter^i   ■   'i.  ,r 

electrocheaira    <iirir  on 

relatively  lo«  •  ^  -n .  ■   r  <  ■   i  :  ■•  , 

on  hydrocarbon  fuel  cell  ei 

deteraine  aeans  of  producing  grt-dltr  i.aial)^t- 

f «e  1-e lect ro 1 y le  contact  and  increased  current 

densities.   (AuthorJ 


■    1 1  a  I y  s  t  s     f  r  mi     the 

the     f  I  !'  t  n     ant      ,  .  v  i  h. 
f  e  r  t   1  y  '■  n  »■  s   .       ,  n      t  h  » 
h  V    I  r  ')  '   a  r  ti  ')  1      at 
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AO-297   025  Dlv.       U,    A.     1 

(TISTM/EJH)    OTS    price    11.60 


Tracor,     Inc.,     Austin,     T  •■  < 
DEVELOPMENT    OF    A     THANSPH^sl 
POIND    FOR     "IK    K>KT    STRICTIH^ 


0««r  t  er 1 y    r 

by    Robert    h 

U    Dec    62, 

(Contract    NO*   62-09i9-e) 


1  -^ 


no  . 

\  -1  .<  1  .1  f1      I  ■'  li      '  1  iim  1 

p.         1-TCl.         IIIUS 


H '        H . \TIVE    COB- 

K  '  T  >  L  S  . 
'  •  ■      Nov    62, 
»      ^        ('  a  V  n  p  .       I  r  . 


I '  n  ^  1    I  \  \  \  f  \  '  'I      r  ••  •.' '  1  r  • 

DESCRIPTORS:        •Air.:r»ft     f  i  m  i  s -^  -  s  ,      •■    .lyn^rs. 
•Plastic    co«tlngi.     •Organic       omiiiuTls. 
F  1  I  ■»  s  ,       ■  ;i  '  1  -  <  1     1  1  '  •'  r  I  1  I  s  .      ^  i  r  p  1  •  ■'—     3  <  ''  •  1  s  , 
l.ijn'      ■r4iiiiissiii.      H<i-ri<li,      lil-'-ulir 
Structur*.     ^olj'iili'y.     ih»™if>l      r-^'-'iins^ 
Orgnnlc      s,l»-''s.      '..'rij.-i         )'«pjj-ds.      >yn- 
'h-sis        in»ii,s'ry,iii'!js. 

"■h-     HI      jr      -''.r'  'his      ijirt^r     wis     »itp»':r1.'d     ii-i 

r.'^'ij'i      i  ^      4™i-^es     ■!'*»     for^il'lrivfir.         ^j^r 

l^ss^s      >f      orjflu'S     wr-'     pri  (lured;  '  whi'*', 

iisoljnl*.      infuiihle     polywers     from     r'lr'io"     of 
piperaiiie     •id     fori<ld"hyd'';  -  ruhh»ry,      soae- 

■  hj'      hydr J  carbon     soluble     pnlyaers     fru«     hexsaethy- 
l.-'^di^Tiin-     ^"^d     fnr^^ld^hvd*-'  low    i^ol^rul^r 


MATERIALS  (NON-METALLIC)  -  Division  14 
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and  overnight  in  air.   The  ami  ne 
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AD -2'-' 

riSTM 


"^  Div.    U 

AM   OT.S  price  |2.60 


•oneywell  Research  (enter,  Hopkins   Minn 
i'lM.oCAnoSS  AND  THE  TENSILE  STRENGTH  Ok' 
POI  ^CRV.STAl.LINE  MA(,",ESHM  O.XIDE, 
■■'>    X  ■     J  .  .Stokes  and  C  .  H.  Li  .   Jan  '..  ■   ..  ■  , 
•  "'  1  .   1  1  1  us  .   t  a  bl  es  ,   >_  ref  s  . 
"0.  '  "  ■,     Repi  .  no.  HR -',•-.,'..  ' 
(ontract  So  nr -. .>.■'--- ,  Proj!  NR-,:-^-" 

Inclassified  report 


Technical  rept 


.11 -^1  HI  PTOR.s  :  "Magnesium  compounds  'Crvsial 
lattice  defects.  "Powder  nelaUurgv  Tensile 
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'he  morphology  of  ''irculating  leukocytes  of  the 
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obtained  previously,  except  that  many  colicinoge- 
nic  recombinants  appear  to  be  F- .   In  the  cross 
With  K26C,  the  results  are  very  different  accord- 
ing to  the  selection  used.   Most  recombinants 
selected  for  transfer  of  try  are  rather  stable 
heterozygotes  carrying  a  duplication  of  the  try 
region,  to  which  is  linked  the  F  agent  and  the 
CO  1  ic  inogenic  factors  V  and  B.   They  are  highly 
fertile  and  probably  of  the  E'  type.    .Author' 
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STUDIES  AT  MODERATE  HYPOTHERMIC  TEMPERATURES  OF 

FACTORS  AFFECTING  SURVIVAL  UNDER  PROLONGED 

HYPOTHERMIA. 

Report  on  Biophysics  in  Flight, 

by  Evangelos  T.  Angelakos.   Nov  e." 
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DESCRIPTORS:   •Autonomic  nervous  system, 
'Phosphorylation,  * Bi ocherai s t r y ,  Heart,' 
Rats,  Adenosine  phosphates.  Drugs,  Glucose, 
Oxidation,  Cho  1  i ne s t e r a se ,  Electron  micro- 
scopy, Reserpine. 
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EFFECTS  0^     DIVIDED  DOSES  OE  X  KA\  UN  MORTALITY 

AND  IIEMATOLUGV  UE  SMALL  A.ND  LARGE  DOMESTIC 

AN  IMAI S . 
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DESCKIPTOi;S:   '  Rad  i  o  1  og  i  c  a  1  dosage.  »X  ra\s. 
Hematology,  Laboratory  animals.  Convalescence, 
V  e  a  s  u  r  e  r.  c  n  t  . 

An  attenpt  to  establish  a  correlation  of  sys- 
temic recovery  with  hematological  r ec o ve r\ ' a f I e r 
X-raaiation  exposure  for  the  mouse,   rabbit,  sheep 
.-ind  goat  under  uniform  experimenlal  conditions 
IS  presented  as  part  of  a  continuing  program  to 
provide  a  valid  estimate  of  the  rate  of  recovery 
I"  man  after  radiation  exposure  by  these  correla- 
tive factors  for  various  species.   By  separating 
these  animals  into  two  broad  groups,  small  and 
large  animals,  significant  differences  have  been 
demonstrated  as  to  their  LD  5C./30.,  hematological 
recovery  and  systemic  recovery.   Furthermore,  a 
significant  departure  from  the  generally  accepted 
exponential  recovery  after  a  radiation  insult  ' 
l.een  shown  for  both  small  and  large  animals, 
need  for  a  more  critical  analysis  of  recovery 
intervals  well  past  the  recovery  half-time  is 
indicated  in  evaluating  rales  of  recovery. 
Author 
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Two  viruses  isolated  from  the  normal  baboon 
described.  These  two  agents  hav  not  b«>  •  n  f 
to  be  related  to  .  »nown  human  viruses  i' 
virus  was  isolated  i : ^a  the  A f r 1  can- A f r 1 c  1  n 
(animals  recently  captured  in  minimal  coniac 
with  man,  i.e.,  less  than  two  weeks  and  the 
other  agent  was  isolated  from  the  African  gr 
^animals  born  in  Africa  and  maintained  in  ci 
tlvity  at  the  Southwest  Foundation  for  Rese.i 
and  Education).  These  two  agents  are  distin 
and  show  no  evidence  of  cross  reactions.  Th 
biologic  charac te r i xa t i on  1$  described.    Au 
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STOMACH. 
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DESCRIPTORS:   •Biophysics.  'Radiation  toler- 
ance. Ions.  Sodium  compounds,  Transport 
properties.  Laboratory  animals.  Electric 
potential,  S: omach. 

When  sodium  in  a  Krebs-Ringer  type  media  has  re- 
placed by  choline,  the  potential  difference 
across  rat  stomach  as  measured  in  vitro  was 
subs t ant  I  a  I  1  J  eliminated.   Substitutions  of  sul- 
fate for  chloride  and  of  sodium  for  potassium  i)  1 .1 
not  affect  the  bioelectric  measurements.   A  r. 
sidual  potential  of  -2mV  was  detected,  which  »as 
sensitive  to  anoxia  and  dependent  neither  on 
sodium  nor  on  chloride    vAuthor' 
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PESTIb  , 

by  te.  M.  Ourar   /   n  '.  ">   N    Ivanr.  vskiy 

28  Dec  62,  1   ,    :  -  a -.  ,  .  1 ;  .  0  n  n  , 

!  n  1"  .  »  >  ^  i  f  .  '■  1  r  -■  p  o  r  t 


DESCRIPTORS:       • B i och. a . s t r v . 

Diseases.     Antigens,     M. la:    ...s; 

Sulfur,      K-.'^Ties.     Bac  I  •■  r  .    .  ph  a  ;. 

Toxi ns 


1  t  '•  J  r  e  .   .  a  . 

I   a  r  ti ...  1  y  >1  r  a  t  >■  N  , 

.)  1  a  J  n  0  s  1  s  , 
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Air     K  o  r  c  e 


AD-."  •       -■  -  Div 

T  I  bl  H    I  I   II       OT  S     (.rife    |  .   .  60 


^'"'""i    ■      .'I     Aerospace     l(e,lirine.      itr... 

!'.  a  s  e         Tex, 

WhAb'KmtS!     (,(■      rUh     l-FKHTb    OF     hPlMPHKINK 

AlrU'l-lNI-.      AM)     '    HLd  H  PK  0  HA  Z  1  M     OS     IHh     K  t  (,    A  (' TI - 

V  A  rU)N     Kh  b  Pi  Nil-  . 

''>     ^   :'!rp.!     :        Hichev,      Dec     62,     2.p,         Review     no 


jt-  ^5  1  ■;  1  I'l  ( 

^  ',■  i  r.,-,    >  :   i 
M   1  ■'  ..      ,1  t  1 


l.'nrlassifieil     report 

•t   :  PC  1  r  ,.en(  ppha  1  ogr  a  ph>  .      'Hrain, 
Atr.   pine,     (    hl-.rpr'   na/ine.     Drug.s, 


A.'-.    '7    ft  J  i)  1  V  . 

;  liTH     4W'     OT.s     pr  :  c.      |l  .  10 


Lom  a     .    .  r  .1 ,1  .     (  a  1  1  f 

PHOtlKIMeNT     ANll     ISlU.ATIdN     dK     It  I  0  L0(,  IC  A  Ll  i      AtTUh 

blHbTAMKl     DKKIVH)     FKuM     SAIIHAl      .SOlFCtS. 

Final     r.  pi      ,      •     u ,  ,-     ■   ■  -     -     ,j  ^  n     • 

by     Geory.-     .1        N.    Isnn  Feb    bj,     3p.         1 


vCont  rac  t    DA 


DE.s(  (■:  I  riDLs  : 


1) 


1   f  iril 


r  <:•  p  o  r  t 


i\inv     .mil     antitoxins,     bipara- 


tion.     i  u  r  I  !  1  c  a  I  1  0  n  ,     iibhr-^. 


AD-2T-    873  Div.       16 

TTSTB  'AW       OTs     ;rir,.     t2.hO 


Set  on    Hall    I   .  ,     ,'  e  r  v  .■  v     '    1  t  1  ,     N  .     ,'  . 

STIUIE.S    REIATIU     111     IS  I  1  (.1  M  I   1  I  ■!     ol-     Hi.AbMA 

VOL  CM  e     h  \1'  \N,,e  h  s  I 

*'  '  r         ■  ,     8p.     t   .  ti  .  p  s  . 


Annua.     ..r      jri^        r. 
by    Pau  I     H       M,  ..  r  -•  r 
.Contract    J  A    ,    - 


Inc., 


1  f  1  p  r1     report 


DES(  K  1  F  ToKs  :    -  F 
a  n  t  1  bu  d  >   r  '•  .1  r  '  11 
Ge  ne  t  i  c  s  ,  P.  p  t  1  i . 
Antigens    antii- 


..  ,-.  m:!      s  u  ('  ■.  t  1  t  ,i  I  I-  V  ,      'Antigen- 
^  ,        '   .1  r  I-.  X  1        I  (ion     ,      I  finu  n  1  1 
"•  ,     F   '  .  >  -If  r  s  ,     4  r  1  n  o     .i  c  1  ri  s  , 
'  1  '•  -  ,     '   !■ ;  ■■  .  V  "'■  r  1  /,,  t  1  (1  n  . 


.S  P  r  1  n  g  :'  I  f  :  .1    I  t,  1 
I 


AD-257    3t1  Oiv.        16 

;t1STH,Aw      OTS    price    $1.60 

P  h  y  s  i  o  I  O  y  I  .   a  1      h  e  ^  »■  1  r  c   »■     i   a  I 

V  i  ■   . 

"     •-     ■  !      !    >,  :  t  N  ^  1  (t  1  1   I  M 

b>     Peter     V.      Katpovirh     anr!     1    h  .t  r  1  e  -      M        I  1  p  t  on 

8   Mar    ^3 ,     5  p       1  1  1 u  v       tai.es 
(Contrart     DA    ^^-GC  V- m.i- - - 

'   n  r  :  ,1  s  s  1  ;■  1  ,. ,;     r  e  (  ■.  r  t 

DESi HI FKHb:        •M.vrle.,     '.ntraciion.     Test 
methods.     Legs.     H  .  :  ,  v ,,  -  1  <  n       FK.siology;, 
Heas  ur  emenl . 


AO-2  •»?     >'  ' 
(TISTB    A* 


Div 
m  ^     pr  ;  .  e     j 


60 


(allfnrniH     1  ba^     franriM,,     Me. lira!     1   enter. 

''^     i'lf-'    l'"^     ■■  HI      NAIiKI     (IF     IMMIMT^     AND     PAKASITK 

^''^    :  I-  1 1  I  I  ^    IN    MM  Ml  n:  H>s   and    ^n  uu  s   on   thi 

■^AIIKF     OF      IMMNi::      AND      t>.\^.\  -,  I  M       s  Ph  .    U  I  ,    1  T  1      IN 
THl     FGVPTI.\N     \ND     \K(li   AN     iLUA.N    AKtAi, 
final    rept     ,  N,  ^       3-31    Oct    62, 

by    Donald    lie^neaan         Oct    t)2 ,     12p. 
(Contract    Nonr-23jSt,     Proj.    NR    103    446)i 

I  ■  n  c  ;  a  .s  s  i  f  i  e  ll    report 


DF:)(  RI  PTORS:  "ParaMt 
Trematoiip  s  .  Nt-..  •  ,  1  e  . 
ogy,     !"i-urM> 


>.      "Hiirmi,      Fti      'Ogy, 
p  1  s  r.  T  a  n  i  :i  ,     1  p  1  .;  e  m  1  0  1  - 


MEDICAL  SCIENCES  -  Division  16 

AD-2Q?  CZ:-  Div.   1  (L 

(TISTB  CCH)  OTS  price  $1.1' 

School  of  Aerospace  Medicine,  Brooks  Air  Force 

Base,  Tex. 

FOHMALDKHYDE  PERFUSION  AND  METHYLENE  BLUE  GROSS 

.STAINING  TECHNIC  IN  THE  DRY  FIXATION  OF  LUNG 

TISSUE, 

by  Petra  Romero  and  Wilhelmina  I.  Butcher. 

Oc  ^  •"  ,  "p.    .Technical  rept.  no.  SAM-TDR-'' 2-07' 

.Proj.  ~"58, 

Unclassified  report 

DESCRIPTORS:  "Lungs,  •Biological  stains. 
Di, a  gnosis,  Respiratory  system,  Histologv, 
Diagnosticagent, 


AD-:-8  ,31      Div.   16 
vTISTB/CCH;  OTS  price  Ig.lC 

Hernice  P.  Bishop  Museum,  Honolulu,  Hawaii. 
PAtlFK  ISLAND  HAT  t(OLOGV:   REPORT  OF  A  STUDY 
MADE  ON  PONAPE  AND  ADJACENT  ISLANDS  ^itl-^.iiS. 
by  Robert  L.  Strecker,  Joe  T.  Marshall,  Jr. 
and  others.  J- 1  Dec  '^,  ."Jp.  ^Bulletin  2;.t. 

Unclassified  report 

DES(RIPTOHS:   »Hat,  •Ecology,  Economics, 
Diseases,  Parasites. 


AD-2^8  C39      Div.   1c,  3 
.TISTB  rCH   OTS  pri  c ,-    $'  .60 

California  U.,  Los  Angeles. 

THE  COLLECTION  AND  STUDY  OF  PLANTS  CONTAINING 

DISABLING  AGENTS. 

Final   rept.,   '  June  ':  "  -  :  J  u  i  e  r  2  , 

by    Dermot     B.     Taylor    and    John    A.     Bevan.     '     June 

1  v.      (Rept  .     no.     CPI-'  '^1  P:) 

(Contract    DA    1  S- 1  ;  a-cml-fc6  ^  J '1 

Unclassified     report 

DESCRIPTORS:  "Plants,  »Non-lethal  agents, 
•Nervous  system,  Processing,  Biochenistry, 
R  r  .11  n  . 


All-.    ■-•         -•  Div.  ,     ^s 

TI.sTH    A»       OTS    price    f  .-.,. 

Biotechnology    Lab.,     V.     of    Calif  l.os     AngpW'c 

PROi,KESS    REPORT,     UECEMBEF     "      ,         ■•  .,  . 

'  ■      "'■''     ■  •   ,      ■  '  P         'Rept  .      no  .     -2-9; 

(Contracts     V  M-..        ■,     N  '  .    ■  ( A- ^  ,  -  n  o -^  r     .^  ^  _     .^^^ 

AF     1  '  (o1(3}6763} 

U  n  c  1  a  s  .-.  1  f  1  e  d    report 


DFs(  KIPTORs: 
F  h  \  s  1  .1 


'Prosthetics.,     •  T  r  a  c  k  1  n  .J  ,     ,!  0  1  n  t.s 
lii:og\      ,     >>■  r  \  one  c  h,-i  n  1  sr  s  _     Arms,     M  u  .-■.,•  s, 
II  1  s  |.  :  a  >     systrns,     [lesi.jn,     I'l.ntri. 
F  f  !'r  C  t    I  \  .    ne  s  s  . 


AU-.  -"112       Div.    If 

vl  ISTIi  AW   OTS  pr  1  ce  i"  .  .  C 

Aviation  Medical  Acceleration  Lab.,  Naval  Air 

Uev<  lopment  Center.  Johnsville   Fa 

THE  EFFECTS  OF  AFFLIFU  OCLLAH  LKLSbLHE  AND  OF 

I'OSITIVE  ACCELERATION  ON  PHOTIC  DRIVING  IN  MAN, 

by  1.     U.     Uuan.',  Ua-.i.l  H.  L.wis  and  others. 

•  "  ')'  <"  '   .    p.    ,  Ri  ■  t  .  no  .  NAD  C -HA-.  .  '  _  , 

'rclassifipd    report 

DESCRIPTORS:        Mision       'Ace  e'l' ration     tolerance, 
•I!  lack  out       Physiology     ,     F  I  e  r  t  r  oe  n  ce  ph  a  1  0  g  r  a  ph  y  , 
Pressure,     Blood     |)ress.ir--,     K.tina,     (■,  1  u  0  d     iircu- 
; a  t  1  0  n  ,     F  y I  ,     0  p  t  1  r     nerve. 
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l«T^f»»  ATT    TTT*/^Xr 


UtVr Al  X  XTOr^-v        r\t..i-t in 


Division  17  -  METALLURGY 

17.    METALLURGY 


VLi-^  .-^       i-  Ui  V.        17.     26 

T:>,ni   RRir     ots   pnr.   I    .60 

!Tiv>>rinl-(;yclopj     il»-l     ')rp.,     ^rMj-vllle,     P». 
INI-VH     ['Ki)CKSSr.(,     i)F     TZM     >'!-!■' 
I-\'-ri«     t»i-hTlcnI     •ijii--ri'j     r  •■;>'.     no.     3, 
'         Vug     'i-"         J^n     •, 

S  r     *■'       H       Cortes.        '  -      J  •>  1    63,     4  "  0  ■      1  -^  ■  1  .      i  1  1  u  J  . 
tablet. 
i;jalr«rr      \K     3  3  (  6  57 )  8^c>  5) 
\  m;     TH      '-  '  J'         III     '  I'  tic  1  s  5  s  i  ■'  1  -  r)     r  ■•  ?o  r  I 

ut. -><;K  I  KIuK-'i:        -Holybd-nj™     illivt,      ::'   i-iuii    *1- 
layt.     Zifdriiuiii     illoyi,      ^h--'5.      "Jfjiij. 
Hjlllig    millj,     Coitroll-'d     iinoipri-r-s,      iiril- 
ncjj,     Kicrojtrui-'ur--,     Cryi'il      s'rj-tur-,     Mig- 
■>*«per»tur*     rcieirrn,     Prjeisi   'g. 

>>-v»n     »ictrudr»d    bill'tj     iid     'wo     >)'     f)jr     Ingot 
si»c'i')nj    mtfT  f     iucc'>55full)r     lipi-'      fjrjf'1     to 
»1»»!     bir     lid    >-Y»lu^t»d.        Kirh     )f     'h*-     ■^ii<>     ?"<>••» 
bir     ■«!     cu'      into     four     lec'ioris     I'lrt     '•>•?»     ■•■r" 
r  J  !  1  n  d     '.0        .  '  i  '     In.      i  n  t  »  r  11  ^  d  1  1  '  ••     j  '  J  J  •'      '  '      '  -•  1 .'  ••  ' 
<'ur»j     fro™     2  to     ^^  *■  ^     'isil      jf     .        n:- 

of     intoriii»dl*t».    g!(ug»     s'rlp    i»»r-     orod^'-'l     ''"'1 
pir'i>;ly     -vilu^l-d     fjr     laj-li-ss     I'd    »v'.  df.iog 
jf     '■on'tiinitlon,  \j'"iir 


r  tSTM     \M 


n  1 V . 

)  T  S     p  r  i  -  < 


Sylvinin    Flee  trie     I'rodui-tj,     Inr.,     Tomndi,     Pa. 
DKV  KI.OPHF".  r    ASD    PHiJDtCTIOS      it      '.UfHu^H,    VliiLYB- 
DFNl  W     SHFKT     BY     POtfOFH     MFTMlim.Y     Tm:hM^IF> 
Fini»l     rt»p'.,      ■^     Oct      -.-•        lop        ». 
by    Hoger    H.     .largaiinifr,     Hi-Hird    -.      :  •<.'  t-  , 
Liuri     U       Tlil:i.         ^^      Jm     •■.      -"^p.      ii.;!.      ill 
tibli»i,     i~     refi. 
Contr»ct    Nu^     1       oO-6018-c^ 

I'  n  r  I  T  1  i  i  f  1  •■  0     r  -  ?  a  r  T 

DFSCH  I  PToRS:   •  Wo  1  y  bd^  1  urn  ,  •■'owfl^r  t- •  1 '. 
•Molybdpnu*  alloys,  H^rhTni-i!   prjppr'i-- 
8»cryit*llii^tioii,  Ki-ro»'ru-'jr-.  ;  !sp» 
1»rd>»riing,  Slntr-rlng,  Titiiijm  >!'.  jvs. 
'rolled  <t«o$pher>',  ■^h-'-^'t,      'rj-isi^j 
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'  o  r  $  t 
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TliTH/BRWJ     0Tb     price    $2.60 

Clevite    Corp.,     Clevelind.     Ohio. 

FIBER    REINFORCEMENT    OF    HETAILI        ANi>    SONHFTALLIC 
COMPOSITES . 

Inieri*    lechnicil     engin'«»ring     r-p'.        1'    jjIv- 
'    •    Nov     52  , 

by    S.     H.     H«iliey.        2'    Der     -_,     .-'p,     incl.     'ar.l-s 
2    refi. 

.Com  net    AF    3  3 ',  ^  '  "^  ""  '  ■  .     Pro,.      '  -  UL) 
ASD    TR-'"-^2i;,     TOl.    t. 

I  n  c  1  ^  J  J  1  f  1  •■  !     r  -  p  ->  '  t 


DESCRIPTORS:       •Compoiit--    -i'r;i;s       •«.-. -forc- 
ing   materials,     ''obalt.     T.-ijS'>-n       Xc-^ll; 
'•■<'!l''i         >  "  •■  ^  ■  s        «(.■     nini      ril     prup>'r'i-s 
l^njii-     prjpT'i>-5.      For.;i''j.      I'ro     ••ssinj,      •itf. 
Potrd-r     tf  ■  ^  ,  i        High     \  •'i\;  -  ■:  i  •    .7  ■■     r  '•s  -  *r     "•  .      ''  o' 
"orkiij,      \t  -  •  n  I  %        Fih.-r5. 


1  ^  "^     •■  .  -* 

1  e  1  s 

2  ,      J  ^     P 

bait    «i 

•  J  n  g  s  •  » 

w  ,  r  "  s     H 

1  .      s  ■  r 

i  '   '    1  :  n  '• 

■  .-  ;s-  ' 
r  1  "  ■;   i^. 

l-n  J  ■  h  s 
C  r  a  »  -  f 
C  o  n  '.  a  1  n 
and  up 
rolled 
20  or  3 
10  all. 
1/8    or 

■  *.  d  I        p  J 
d  ■ 

p  1 1  t  e  r  n 
a     s  t  r  0 


.  d  •  ••  1 

s  ■  r  ■■  • 
SI     to 
th    16 
n     ■  i  r  ■ 
^l      -  j  . 
-  r.  J  '  hi 


J  ■ 
VO 


Ti  p  -» r 
h      ,f 


•F' 


'  -    P» 
perc 

"'■15 


I  1 


I  -  r 
■     s 


I  bu 

:  1 
-     h 


lio; 
t  1  o  n 


.     al 

rol  1 


r^  1  ■ 

I        0  ¥ 

ent 

5  I  r  •■ 

■  as 

s  *  "  •■ 
•■',%•• 

:  I  s 
1  cu 
ed     ; 

0  ■  ■ 


J  r  ' 
••a  s  ' 


0  f 

1  J  • 

P- 


d    c 
con 


1  ►■  n 
r  f 
par 
1  -  ' 

O  bd 

t  1  n 

n  •  0 


1  n  J 
n  t 

a  r,  1  ■ 


1  '. 

U  ')  L 


jp 


'  0     ^ 
CO  t>a  i 
0    »ol 

',    ai 

^/i.    i 

r  *     CO 
r  .      Ih 

or  t 

ng    as 


;     s 

•  P 
1  0 
nc  h 
bal 

e    c 

ung 

pu 


.  .      p-r  ^ 
h  f  f  L  i 

ere  en t 
r  2  mi  1 
1  n  a  r 
t  a '.  r  J 
0  bal  s 
s  t  en  HI 
re    CO  ba 


:  r  0 
0  f 

in  1  1 


of    t 

dia 

a  ndo 

O  T        ' 

re* 
It    s 


ung 
met 
■    P 


n  •.    h 
s  •  •• 

»■  r     . 


I  '  u  r 


•■    ;  0 

0  f 

"  J  n  • 
s      ■  I  I 
-     0  r 

1  n  ■ 
Ti       -  ) 

m 
w  1  r 

>  n  I  a 

;  r  »■ 
1  -n 
» •■  r 


' !     ;  r  0  tn 


-  1  1 

■  0  r  •• 

h  a  I 


"I  1  1 


h  s  h  . 

■n  p  a 

1  1  H 

''  .  ' 

1  n  1  n  J 

■J  f  •■  ;  ■ 

j  !  h  s 

f  •>  >■  a  p 


1  n  '"  h 

r  •' 

0  t 


r-  •  r 


"','?< 


AD-297   059 

fTIsm/AM)    OTS 


Dlv.        17 
price    $8. 10 


OMPOl   NtlS. 

I  ■    '    1  r  V 

f  f  ■■ 
r  e  f  s  . 


ManLabs,     Inc.,     Caabridgr>,     M  1  s  <i  . 
MFCinMCAL    BEHAVIOR    UF     INT  i- H  «  h  M  I  1. 1 C 
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..t5       inch    thick,     was    stretch    wrapped    ar     virijus 
rates     and    held    for    various     tiaes    after    wrapping 
against     a    stretch    foraing    die    which    was    h  p  a  t  •■  d 
to    T'5;    F.       This    treataent     resulted     in    i  e  n  s  i  1  <■ 
losses     of    froa    xero    to    li\     ultiaate     strength 


losses     if     from     zero     to     '■t;     elongation      loS5>-s 
iv-'ij.ij      (boul      ^.'t     of     :><.•■         r.ji-ii.      •■Ijngu'ion; 
i""!  -n.'r-ssion      VI  -Id     s'r-nj'h      .      \  %  •■  %      ring  in  j 

J  ,  ■  I  r   !  s      to     7  J  _  :  -      ^,  .   ,  ,.  ,   I  ,  .  ,.     ;,  r    .  ;>  .■  r  •   >  s  s  ■■  » 

"  ••  r  •■     ,  ••  r  y    s  1  i  g  h  '.  .        ,  A  u  •.  .1  j  r  , 

AO-r--  Div         '■■ 

(TIS'a    *a^      OTS    price    |-  ,f,o 

Generj       :J.^l«^ll-J'Con*^:r,      s,-:     Ui-j  falif 

EFFECT   0-     r^N-iiLK    DE  ►  i  ■<a  V : ;  p  n    iM)    .(.;:    '■f<'Arai-NT 
UPON   THe    a-     ■iNiriL   p Kf K t  •< ;  >  s    ,i        t  ,ul:j 

WORKKD  'USTf  1  !      .     R-23  5. 

R'-oor-  in     aai-ri4:     -     N  (  ^  k  r  .     U^se     Al'.-v     - 

■I  .  s  ■  -  ,      •<-235,      •         P-r     0„t     Cold     a      rli-' 

'  '  '  -     •         '     S'r»*'->i:nj      m!     Mi-i-     Tr>'i'i.-n'      on 

a  ■■-"in,     -4,        p.     ■P'-r'l'-S 

tij     A  .      O  I  u  n  (  o  I  I  ,      P        ii  •■  r  'J  s  •  -  1  •  ■•  n  '1     '<        <  T  u  r  n  ••  r 

3    June     59,     lOp.     1  1  :  j  s  •<  ■■  p  •        n  ->..■-■ 

;Con'  ra    •     ;F    33  ( 657 ;  8  ?*:  b, 

llnclasi;f:"f1      rrpirT 


Jt^l  i<I  PThUSi         'Nirii,.;      ,;;-,.,        .  s  •  r  ■•  •  r  h      f.,r»iing, 
C  om  p  .■•  •■  I  s  ;   V  ■■      p  r  ■;  p  ••  r  •   :  -  »  ,      U  >•  f   ,  r  iia  ' 
?  r      .>  '  •  •   1  p  s         Li  J  r  •   1    :  1   •   ,  ^      r   1  ,  ,1     ■  -,  r  I 


1     I  r  :  ■•  n  s 

•  1  J 


..  r  f. 


.1  (     s-r-irhing     trv     "'■     ,p,<     .  ■  i     p>-riiiin.-nt 
5'',      f>..j»'-d     r)»     n^i'in.)     *  •  ^      fir     »ariius 

'i»Hs         ^pjn      •>!•■      i'jngitjilina.      ind     tranSifrs--      ri).)m- 
'••Tipfra'ur'-     wilani'-jl     pripj-T'i-s     nf  •.      inrh 

■  1  •    ■  «      ■      i     ■).!-■!  r  k  •■  d     H  a  \  •■■.:,  ,      f<  -  .       ■      n  ;  ■■  li  -  :      h  a  s  .• 
a..  TV      aias      ^•'•■rjiin'ri  (.'-n-r^illv         inf.isfil 

s  r   r  '■  '  ■"  *!  1  n  J      r  ••  s  u  1  ■  ••  '1      in      ;  n  ■■  r  ►■  j  s  '•  i1      '  •■  n  \  i   ;  •■ 
s  •   r  >■  n  ;  •  n  s      I  n  rl     ,)  r  r  r  ••  i  s  ••  .1     f  , ,,,  p  -  ,.  ,  ,  ,  y  ..      >  i  .■  .  ,i 
s  I  f  ng  •  n  s  Ki      r-  r  p  1   ,p,l  1     ■-    -  :  .1-  »   ■  '  k  p  .1     H  a  s  •  •■  1   1  ,,  y 

f)  1  s  p  .  a  V  ••  '1      •  n  ■-     H  a  'J  $  r  (1  ■  n  J  .■  r     ■•  f  f  ■■  -  •        ■  n  .  >      i  r      •  h  .■ 
1    1  n  g  I  r  J  ()  1  n  J  :       1  i   r  •■  r  t  i    i  n  .      >.  j  •      a  ■M  i  •   ;    i  r  <  ;      s  •   r  ■•  '  '■  fi  - 
ing     ri  'l     p.-rnan'-n'      s.-'      in-rnlur-.l      'h'-     -ff'-f-t 

,n      •»>,.      *rinvv'*rs»-      tjr^-r'i,"  Srr'-''-'^!n(j     •         .'i 

P'-rman'-n'      %  •■  ■      r-sj.'"1      in      inrr''aS"S      in      ''mpr'^s- 
s  1    1  n      V  1  -■  .  rl      s  •  r  ••  n  g  •  •!  ,      ti  j  •      ,u  ti     nit      e  r  a  d  i  r  j  i  f      -  h  c 
R  a  u  s  c  h  1  n  g  ►■  r     ■■  f  f  •■  r  •    .         1 1  n  1  v      n  »•  a  •      •  r  >■  a  •  tk-  n  '  h 

for  ^    !  u  r  s         s  ■■  r  V  »■  il      !    i     •■  r  a  d  i  r  a  i  ■■      ■  n  •■     H  a  u  s  c  h  i  n  y  >■  r 

,,  ff..  r.      r  f  ,m     ■"••     cold     ■ork»-d     material  This     deaf 

•r-a'iifn-      r-s..     •.•'!     .n     slight      d''CreajfS     in     rh>- 
s  •  r  >■  n  J  •  ••       ,  f     •  n  -■     r  ,t  ;  :!     k  n  r  k  •■  ,1     ii  i  •  •■  r  :  a  1  s  \  j  '  ti  o  r 


AU-.    .        ..^. 


IJ  1  V  . 
lis     pr 1 


,     25 

i    .25 


Naval     urdnince     Lap.,     Uhlte     Oak.     Hd. 

HfcVItW     U^      A^.I'BIM  a-Ikir,     !4A(,-.t.Tii      ALl.Oil,     \;u 

ASbUCIATtU     siSTEMi  Tl^     '      ;    ALIBI'.:  a 

■'r     ''■     "•     H.-lni.v,     Jr.     .        iict     •..     J.  p.        Rrpt        no 

NU.rR     -.-•..,.; 

I  no  1  J  J  -,  1  f  1  e  d     r  <■  p  o  r  t 

Dt-^CHiPT««i:         •Migneti,      uiluyv,      -Iron     a.lo,., 
•  A  1  u  a  1  n  u  ra     alloys,      t  1  f  c  t  r  1  c  .i  1     p  r  o  p  ►•  r  t  1  .•  ,  , 
Resistance        Electrical  II  fat     treatnfnl, 

Density,      Deformation,      Tr.irisfornatlons,     Bjg- 
fff  t  o  1  t  r  1  c  t  1  u  n  ,      HiJiation     liimdijf,     rrvs'xal 
:>trurturf,     at-ctiamcal     p  r  o  p  .■  r  t  l -■  s  .     P  r -•  p'*f  a  t  l  o  n  , 
aagneticpropt-rtipj.  \ 

AD-.    ■'      .,  •  1)1  I  . 

risia    IlKW       uTS    pricp    J2.7'; 

aa  r  t  1  n-Ba  r  1  !■  t  t  a     Cirp.,     i)  a  1  l  i  nrn  r  •■  ,     MJ. 
THE    EKI-ECT    UK     M I  L'HO  STIil  fTIH  t    O",     THE    PHOPEHTIES 
OF     UliPEHjIir.     IIAl(Di:-.£U     MATtfilALS. 
Final     technical     r  f  p  t .  , 
by    Howar.;!    if,     Peiffur.     Ucl    60,     "^'-p. 
Contract     '.Oad)     59-6230-c) 

''nc  !  a  s  V  1  ;"  1  '■  i)     r  •■  p  u  r  t 

Utb(  K  I  PTmk.-,  :    'Alluy.,   *  B  i  .  r  o  s  I  r  u  c  t  j  r -•  , 
L  0  I  d- wo  r  »  1  n  g  ,   l'o..d-r  ra -■  t  a  1  1  u  r  j  y  ,   Mixtures, 
Sintering,  Extru.lon,  Aluminum,  Partic!'-,, 
Stainle,5  .sl'-el,  Aluninura  ^onlpound^,   Thorium 
compounds,  Uxid>-..  ,  bllver,  Uispcrsiun  harden- 
ing, Bfchanii*!  prupertiea. 
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A0-.  -   ■,.•       Div 

^T! Sra  AB     UTS  price  $ • . 1 0 

l.at:orat  ur  les  lor  He  search  and  Development 

frank,  in  In.st   ,  Phi.adelphia  Pa 

:H^  HO*  AND  ^RArTlRt  Uf   ZUSe  KhHS.f:D  TlNGSItN 

.  -  a  r t  r  r  ,  V     p  rng  res  s     re  pt      .      -Oct 

'  >     ■'  "  ^  n     X        »  1  e  s  e  .  1     D  f  c     r  .^ 

H'-f't         nil        V-H' 97  3-2)  '         ' 

.lontract     DA       c-0  34.- ORD- '■'',:'•  ,  (■  , 


Dec     • . . 

1  n  c  1  .      1  1  1  u  s 


sified     report 


.8; 


Dr  V    hlh'loHs,:         Tungsten,      .Zune     ^e  1  ,   ing 
''■"'''*■     <■  >■  >  5  '  «  :  i        ('  u  r  1  f  1  c  a  t  ,  „  n  ,     I  a  tw,  r  a  t  c  r  v 
e ]. .pment         Process irg,      Bel t   ing.      h.ecl rOn' 
teams,      !nduc|i(,  n     heating  ■ 


A        le 

d  n 


1  pt 


a  n  '1     picture 


f     t  h 


e     equipment 


11     apparatus     '.  ,.     i,.     used     for     the      induction     zone- 
''■^"''"''     "•      '""jsl'-n      IS      presented  Design     and 


ii-chanica:     p^.l.pm^     have     heen     nvercomp     and     the 
•-'■•'■'■  m     15      r  e  d  '!  ^      for 
..'  *  ^  ■"■  "^  Author, 


xperiaiental      /one-refining 


i.:  - . 


!'  1  V  .        17 


M.ST  a     liKn       nr.s     price     ). 


N  a . a  1     Research     L  a  h ,  ,     h  a  s  h  i  n  g  t  o  n        D        C 

1  KKKL-KLPTI  Rt     OF     MCKtL     OF. TWO     PlHITIts     in 

I  UNTKOLLKD     t S V 1 K 0  Ml  t NTS  , 

■•  y     P       S  h  a  h  1  n  1  a  n     and    M       R        a  r  h  t  e  r  .     .  .      Jan     •   i 

'  -••  P  SRI      rept         no.      '  o  0 

n classified     report 

DtStHlPTOR.S:        -Sickel,      Impurities.     Creep 
Hupture,      fracture        Bechamcs     ,     Controlled 
atmospheres.     Air,     Nitrogen,     Helium,      Low 
pre.  sure     rese,,rc>-,     Mechanical     properties. 


■*D- 


17 


Ilsra    HKM       uls     price    $19.75 


Lockheed     Aircraft     ,  .rp,  .     Barietta.     (,  a 
^nKBlNATIoV     Of      1HS1,,N     UATA    K,  K    HEAt'tRFATEU 
lllAN.a     A..1M      -sMKir  VOl'Bt 

UA  r  A    (  1 . 1  1  h  I    \\  u  . 
I   .  na  1      rept      ,  Uat 

■*  p  p  1  1  c  a  I  1  ,1  n  . 
'-*<■     •  •  .      •:■  V 

'""'ract     A  f     3  3  1 1 1 fc '  '  1 . 

AM)     TDK     '  .  -3J      ,      ;ol 


rAiu  t.>s   oy 

Bar     '  ,c     on     Baierials 


•01    'i 


Proj 
I  n  c  1  a  s  s  1  f 


) 

led    report 


-'t.M  HUTuKs:        Titanium    al.ovs.      sheets 
.anadium     alinvs,      Chromium     alloys.      Alumlnu. 
;•  -V^s,     Mo.widenua    allovs.     Tensile     proper- 
-'es        >   n,Tpressive     prnperties.     bhear     stres- 
reep.      Rupture,     nelds.     Low     temperature     re- 

1  e  s  . 


■.earch,  High  temperature  research   Tahl 
«■'!■'.   Design.  Mechanical  properties, 


AD 


Div.    •  •,  2  5 
TIbTB  MRm   OT.s  price  }  !  75 


•^oval  Radiological  Defense  Lab..  San  Francisco 


'■  a  1  1  f 


JlitRBAL    DIFFLSIVITi     ahASlREBENTS    ON    BtTALS    AND 
CtRABICS     AT    HIGH     TLB  Pt  R  ATLI!  ES  . 

''^"al     rept..      1     Jan     ••-•     Jan     •.      on    Chemistrv    and 
'  "  >  ^  I  I-  s     0  f    B  a  t  e  r  1  a  1  s  , 

•'     "        ''-        HiidTn,      H.      J        ParKer,     and     R        J        J  e  „  k 
./an     •       ,      .       p  . 

'--ntract  BIl'R  33(6l6)6l--,  Proj,  -36O)     | 

^-''"  ■^"**  •  •  -■  -  ■  l-'nclassi  fLPd  report 


ins 


DtSCR I PTORS ; 

H 


'C 


eraraic  materials,  'Betals, 


High  temperature  research,  Measuremenl.  Iron 
"0 lybdf num.  Titaniua,  Aluuinun  compounds. 
Zirconium  compounds.  Photographic  analysis 
Oxides,  Thermal  diffusion. 


METALLURGY  -  Division  17 

AD-2Q-  854      Div.   1'' 
^TISTM  'BRW)  OTS  price  ti  . 1 0 

"etals  Processing  Lab..  Mass.  Inst,  of  Tech 
C  Btnbr  i  dge  .  '  ' 

INVESTIGATION  OF  THE  ACTIVATED  SINTERING  OF 
TUNGSTEN  POWDER. 

"'■"jui*"e  P'"''*"  ""'P^-  "°-  '''     '     *By---     June  62. 
Contract  NOw  f^  -'  j'^r  -^] 

L'nclassified  report 


Nfcke!"?''^',  ''r'"  "etallurgy.  -Tungsten. 
N.  kel.  Cobalt.  Palladium.  Platinum.  Rhodiu,;. 
Ruthenium.  Additives,  Sinterino. 


AD-.  '"^  o'  t      Div.   1  -7 
.TISTB,  BRW;  OTS  priee  |l .10 

"etals  Processing  Lab..  Mass.  Inst,  of  Tech 
Cambridge.  '  ' 

INVESTIGATION  OF  THE  ACTIVATED  SINTERING  OF 
TUNGSTEN  POWDER. 

Bi^monthly  progress  rept.  no.  5.  1  July-31  Aug  f2 
^Sep^....,p.  ■'        t        ■-  ■ 

^Contract  NOw  tl-Cj^b-d) 

L'nclassified  report 

DtSCRIPTORS:   -Powder  metallurgy.  -Tungsten. 
Copper.  Cobalt.  Nickel.  PaUadiua.  Platinum 
Hhodiua.  Ruthenium.  Additives.  Sintering. 


AD-2'i7  g;fc      Div.    17 
iTIbTB  BRW}  OTS  price  $1.1 


cllbJldge"'"*'"'    ''"'••     "''*•     ^"'''     °^    ^'=^••■• 
\l^oV:i'Voll.l[    '"'    ^"^''^""-^^^TERING    OF 

Biaonthly    progress    rept.     nos.     1,     2    and    3 

1     Nov    61-3C    Apr    62 

18    Bay     62,      jp. 

(Contract    NOw    ti -:326-d) 

Unclassified    report 

"'cke'l'Tobilt^'r??^    -tallurgy.     -Tungsten, 
f-iaiinum.     Additives.     Sintering. 


AD-.  .?    p.-,  Diy_        .,~       g 

.TISTM.  AM)     OTS    price    $i.',c 

Nav.l  Radiological  Defense  Lab..  San  Francisco. 

jrfiL?SH?,fw^'?,c°^"-  "t-lSPHERICAL  EMITTANCE 
OF  POLISHED  METALS  -  PART  II 

Kept,  on  Chemistry  and  Physics  of  Materials 

J«n  O^Mp""''"  '■  •'■  *1^''^^5.  »"d  W.  J.  p;rker. 

.Contract  MIPR  3  3  I '^l  t )  f:  1 -7   Proi   -^^e', 

,WADD  TR  M-.,.  pt.  2)  Unclaisifled  report 

DESCRIPTORS:   -Molybdenum.  -Resistance  .Elec- 
trical), -Emissivity.  -Platinua.  Radiation 
■easureaent  systems  components.  Design.  Data 
High  temperature  research.  M i cr o s t r uc t ure . 
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AD-297    9f^  Div.        17 

;tistm/AM)     OTS    price    $3.60 

Brussels  U.  (Belgiua) . 

VAPORIZATION  OF  COMPOUNDS  AND  ALLOYS  AT  HIGH 


Division  18  -  mLTTARY  SCIENCES  AND  OPERATIONS 


temperature,        part    1  MASS    bPKTROMtTRK 

DETERMINATION    OF    THE    DISSOtlATION    MtRGUS    OK     THt 


blKtSl.TH     i,/l   t.M  lit.)     AND     ItMltiiLU     ,S  1 1 1 1 
BAH  INt     H     LL    COS.MK  '  {  I  I  0  S  . 


AD-;^''    5  5'^  Div.       18 

(TISTM/PCR,     OTS    price    $1 


20.     29 


NAVIGATION  -  Division  19 

throughout  the  world  at  which  the  tyste-  Bny 


50 


51 


VAPORIZATION  OF  COMPOUNDS  AND  ALLOYS  AT  HIGH 


Division  18  -  MILITARY  SCIENCES  AND  OPERATIONS 


TE«P€RATURE  PART    1  BASS    bPtiTROIIHKK 

DETERBINATION    OF    THE    DISS0(1ATIUN    MtBOltS    OK    THt 

■OLECLLES    AgAu.     Ag(u,     AND    Aij(u 

8«pl.     for    Mar     5;^  Mar     '        on    Kefractory     Inorganic 

Nonaeia  1  1  ic    Kt  er  i  ■  1  s  . 

br    aarcel    Ackvraaa,     Frtd    i.     :>tifI'or>l,     and 

J       Dr owir t .       No»    6, ,     ^'  p  . 

vComrict    AF    ci;.;/;^^-,     Proj.     7350) 

(■ADD    TB    ►    -'"'2.     pt  .     ' 

L'ticl»s$ified     report 

DESCRIPTOHSj        •■•$$     spectroscopy,     'Lrou;.     I 
eleaenls.     "Dl »» oc i • I l on .     Gold    alloys,     silver 
•  lloyi.    Copper    illoys,     txperiiaental    data. 
Heat    of     lubl i aal i on ,     High     teaperaturf    r e s c j r  ■  h 
Vaporization,     Vapors,     Alloys,     ^^erJy. 


AD-.^'     -  H  Di».        17 

,TISTII,AII,     OTS    price    |3.00 

Lockheed    Aircraft    Corp.,     Barietta,     Ga 

OETERBINATION    OF    DESIGN    DATA    !■  (j  K     HtAT    TKtAThD 

TITANIUB    ALLOY    SHEET  VOLIBt     I  SliHAKY    u^ 

■ETHANIfAL    AND     PHYSIlAL    PKOPtKTY    DATA    lULlMTVl; 

INCLUDING    TENSILE    CREEP    AND    FATIGIE 

Final     rept..     ,'"     Bar     -—     '     Mar  on     Haierisls 

Application, 

by  P.  J.  Hughes.   Dec  '.,  " "* p 

^Contract  AF  3'.-lt,'^-,  Proj   7181) 

^ASD  TDR  '■ji-}?',  vol   '   Inclissified  report 

DESCRIPTORS:   •Titaniua  alloys.  Aging   D  i  s  p  »■  r - 
sion  hardening,  Alu«inu»  alloys,  (hromum 
alloyi,  Molirbdenua  alloys.  Vanadium  alloys, 
Tensile  propartiei,  (  reep.  Fatigue   llec»nn- 
les    Sheets,  Bechanica:  properties 


\D- ^  >'        1^  Div. 

TISTII  BRW^  OTS  price  $  .  1 0 

Araour  Rj-search  Foundation.  Chirago,  111, 
20NE  REFINING  OF  CEKENTtD  T!  NO  ST t N- R A SE  ALluYS 
TASK  • 

(Jiiart'rly  rept.,     Apr--    Jun-  ■-   )n  D-v-»lopm'--' 
and  Application  of  a  rh>-ory  for  P,  is'i"-  D-fr-ni- 
lion  of  Ceaented  Alloys, 
by  N   ■   Parikh.  25  July  '.^  ,  'p. 

^Contract  DA  ••-".2:-;  5-OHD-    .^,  Pro;    rB,.-.32) 
■  AL  TR  '-'2'^:-',  y    1  nc  !  ass  1  f  1  >-d  r^por- 

DESCRIPTORS:    "Tungs'-n   i  ;  ;  o  y  s  ,  •  :  i"  }s  •  ■■ -.  , 
Nickel  alloys,  She-'s,  Hror-ss;ij,  f'i*!-'r 
aetallurgy,  Hydrosta'ic  pr--s5jr-.  Ho'.  Iinj 
■  ills,  Zon»*  iBt-lting,  Sin"  -ring. 


AD-^  ,a  •  1  1       D,  ,  .    •  ',  25 
, TISTII  HRK;  OTS  price  |.  . -^O 

■anufacturing  Labs.,  Inc.,  Canbridge,  Mass. 
THE  THEHiOOYNAIlIC  PROPERTIES  OF  ALPHA,  K  C  C  , 
NICKEL-ZINC  ALLOYS, 

by  Edward  V.  Clougherty  and  Larry  Kajfaan. 
'  Feb  '',  -^p.    \Tech.   rept.   no 
Contract  Nonr-26000C 

Unclassified  report 

DESCRIPTORS:   'Nickel  alloys.  *Zinc  alloys. 
Vapor  pressure,  Measureneni,  Entropy,  Specifir 
heat,  Ponder  aetal^,  Thermo  lynamirs. 


AD-.  *3  1  '  --      D  ,  T.    17,  31 
iTISTM  BRM   OTS  price  J*. 00 

Naval  Research  Lab.,  Washington,  D   C 

FACTORS  THAT  DETERMINE  THE  APPLICABILlir  OF  Hli.H 


blKFSl.TH  1,11  KM  lit.,)  ANU   I  K  W  r  t  li  K  U  .'^  1 1 1 .  ->   !u  b'H- 
MAK  ISK  H  l.L  ("US.MK  '  (  1  I  i)S. 
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iBterin     rept.      no.      ',      '.     Nov     •      -'..     Jai     ■      . 

Feb   6  J,    1  >p.     incl.    i  Has. 
(.CoBiraci    N600(19)5')4J0) 

Uncla^slfled     report 

DfcsrHIPTOHS:        •  T  i  n  j  s  •  •■  n  ,      •  lU- r  v  ;  .  .  jni  ,      •.l.:orTi,i- 
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^re.  .Ulnar,     '.-nv.;'-     lests.     roTipr-siive     tests,     and 
►*\trj-»;on     .n      i     ".jn     nv'.  ro^^i'i        ^r  ensure     environ- 
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18.    MILITARY  SCIENCES  AND 
OPERATIONS 
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(TISTW    JEA;    OTS    price    $3.60 
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interim     J     .      .  opraenl     rep  l  .  ,     ^^    J  un<-.-  .     iejj     ^  ; , 
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.Contri--.     M  ;,  ~re-77b32,     ProJ  .    NE    C102C0) 

Unc  la:>  s  i  f  ied    report 
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vTISTW/PCR,     OTS    price    $  1 . 60 ' 
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Naval  Civil  Engineering  Lab.,  Port  Hueneae, 

SETTLING  AND  FILTERING  EQUIPMENT  FOR  ROOF-WASH- 

DOMN  RADIOLOGICAL  COCNTERMEA SURES 

!•  i  nal  r  ept  ,  | 

f.'h^e  't  "'"""O-   ^  f*"  t;-,  2^p.  incl.  inus. 
table   Technical  rept.  no.  R-^IJ 
^Proj.  Y-F.n-.5-2>;i 

Lnclassified  report 

DESCRIPTORS:   •Radioactive  fallout   'Decon- 
taaination.  Industrial  equipaent,  Counter- 
aeasures.  Tests,  Test  aethods.  Puaps   Tanks 
^(ontainers  .  Cheaical  precipitation!  Tables 
Photographs.  Pictures,  Roofs,  Liquid  filters' 
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AD-2g-  Q01         Div.   1« 
(TISTR/AW;  OTS  price  $^..10 

■system  Development  (o 


^K    lK,,.y,V°^'"'"'    '"'■P-'  ^""^^    Monica.  Calif 

rln^T'lii^:Z   --^^^«''^«^^o'<  actions' iN-rJioE 


^>     H.     Sack 


man. 


;^     Ke|,     .3        1  CI  p.         (Techn  Iml 
memo.     no.     T  N-"  "^  ^/     00/ 01  '.'ecnnical 

Contract    AC    'q',-)^    ■"  ,   -a 


lnclassified    report 

DE.SnnProRS:       -Dat,-,    processing    svstems.     -' 
defense    command.     O.oerators     (Personnel, 
.Psycholooy    .     .Simulation.     Warfare. 


19.  NAVIGATION 

>li-.  --^    070  Ol  V.       10 

T  I  ->TW    RD'     i)TS  price    It'.  10 

North    Aaeric^n  Av.,tion,     Inc.,     Los    Angeles, 

PHiiK      I     OK     INVKSTK.ATIO-.     ()K    THE     KKKFCTS    OF 

fNWHONMKNT    OK  TMK    RKOKSIGN     OK     AN     TSO-^ 

rl:'/':     :::";  '"^l-     '""*•     '"">-».     ^^    refs. 


'-  0  n  t  r  a  c  t     A  K    1 

^SI)    TDR     '  ? 

I'l-SCRIPTORS: 


t2S    Uj3'- 

I  lie  1  assl  f  i  ed    report 

•Mr  t  r  a  f  f  i 


■>,no.     .,,r  irairic  control  systems, 

^■rports.  Landing  fields,  Runnays.  Pernia- 
trost.  Deserts,  Climatology. 

l.y.Vi^    ''presented  of  environmental  effects  on 
^'cl^sign  of  the  AN.TSQ-^^  Air  Traffic  Con- 

rol  Communications  System.  The  areas  of 
-xperted  deployment  of  the  A\/TS0-,47  Mere 
-lerjved  from  historical  conflict  datn;  alrbases 


NAVIGATION  -  Division  19 

throughout  the  world  at  which  the  tystea  aar 
operate  were  coapUed.  and  cliaatlc  data  for 
r!  wi!?"  ^°'=?1*'"'»  ••"«  chosen  to  represent 
conditions  which  a!«y  be  encountered  by  the 
system.   This  report  presents  a  suaaar i zat ion 
of  data  on  aore  than  10.000  bases  with  a 
cursory  an.lysl,  of  probable  deployaent.  (Author) 


AD-297  155      Div.   19 
(TISTW/RD)  OTS  price  $5.60 

Motorola.  Inc.,  Phoenix.  Arli 

??0n'sJs?em"''"'''  ''"  '''  '^    "'^^^^  L*^  '^AVIGA- 
Final  engineering  rept..  10  Juiy  56-1  jm-  en 

July  59.  5^p.  incl.  iuus.  table.  10  refs 
.Contract  NObsr-72578; 

Lnclassified  report 


DESCRIPTORS:   .Radio  receivers.  ^Hyperbolic 
nav  g,  ion   Phas,  shifters.  R adio f requen  y 

lion,  Low  frequency.  * 


The  design   development,  and  fabrication  of 
receiver,  for  the  Radux  LF  navigation  equipaent 
for  service  test  evaluation  are  dl.cu„2d. 
Par   I  contain,  both  a  restatement  of  the  purpos 
of  the  project  and  a  detailed  tabulation  of  the 
technical  personnel  effort  expended.   Especialtv 
considered  are  the  de,ign  and  development  wor!' 


'•ccoapli,hed  on  the  receiver  unit,  ^,„„„  ^„ 
parator  unit,  power  supply  unit,  reaote  aon 
unit,  remote  indicator  unit,  re^orde?  unU 
d:?a"'"?:;th:rT^"°''  '""    ''^— chanlcM 
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AD-2Q7  808      Div.   19 
(TISTA, FRL)  OTS  price  $8.60 

l\\::::i    C^ir'^"    ?''''''''    experimental  Center. 

's"lHi'f.i'',olVVnET.     '''    "^^^C«"^«  OPERATIONS 
final  rep t . , 

by  A.  L.  Sluka.  J.  K.  Bradles  and  others 
June  t.  <  ,  QJp  . 

(Proj.  ns-tce-jx) 

Unclassified  report 

original  contains  color  plates;  all  ASTAI  repro- 
ductions Hill  be  in  black  and  Hhite.   Original 
may  be  seen  in  ASTIA  Hq. 

DESCRIPTORS:   Mir  traffic  control  systems 

Helicopters,  Tests,  Simulation,  Navigational 
aids   Flight  paths.  Configuration.  Instrument 

1  1  *  Q  rl  I  . 


AD-20''  929        Div    19 
(TISTA/GEC)  OTS  price  $2.60 

Army  Missile  Command,  Redstone  Arsenal 
Huntsvllle,  Ala.  * 

ANALYSIS  OF  AN  AIR  SUPPORTED  PENDULOUS  NORTH- 
SEEKING  GYRO. 

by  James  V.  Johnston.  /^    Jan  63.  If'p.  (Reot 
no.  RG  TR  63-1)  *^ 

(DA  Proj.  1-B-2-''9191-D-67R) 

Unclassified  report 

DESCRIPTORS:   'Gyro  compasses.  Dynamics, 
Stabilization.  Instrumentation,  MaiheBaiical 
analysis.  Air,  Gas  bearings. 
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Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


AD-.^^  '0    1.:.;  0    V.       n 

,TISTW,  JEA'     OTS    price    $10.10 


''-'■'^        1"       T-K--.      {  r  '•">     Akademiia     Siik     Ks'onskni 
S^H  Izvestiia,     S.-riia     ^lZll^o-Matenla^l^hesklkh 


AD-297    512 


1)1  V  , 


NUCLEAR  PROPULSION  -  Division  21 


D  A  X       CT /\  ■ 


FACTORS    THAT    DETERHINt    THfc    APJ' 1. 1  C  AH  I  L  1  T  Y    Of    'iluH 
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Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


.TISTW,  JEA      OTS    pr  icf>    f     ■  10 

National    Aviatioii    Facilitifs    hxperiufnial     r^nt-'r, 
AtlaBticCity,"«.J 

EVALLATION    OF    A    HONOLULL     TtKHISAl.    RAUAH     bfcK^Kfc 
AREA    AND    THE    HAWAIIAN     ISLANDS    UOHtSTIf     t.NKOl.Tt 
AREA. 

Final     rp  pt  .  , 

by  R   Cissfll,  H       Conwav  jn^l  otfipr,    D-r     h2       1» 
Proj  ,   •   '-'.   V 

■  nr ;as>ifif]  report 

Original  contains  color  piJtfN-.  t  \  \     AsTlA  '•■pro- 
djctions  will  be  in  blarli  and  whitr,    Uriyina. 
■ly  be  seen  in  ASTIA  Hq 

DESCRIPTORS:   'Airport  ridar  s  v  s  T  »>  ■  s  ,  Air 
traffic  coatrol  systt-a).  r<ajar  n  a  v  i  g  a  i  i  u  n  , 
Riinaays,  N«»igitioa»l  aids,  Kadar  f.jjipBfnt, 
S 1  ay  1  at  ion. 


20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

A0-2-*7    052  Di».        23 

TISTW/PCl)    OTS    price   t2.t.O 

Saadia    Lab.,    A  1  baqiier  que  ,     S       Hex 
PEACEfLL    USES    Of    NUCLEAR    EXPLOSIVES. 
itport    01    Prvject    Plewskare. 

by    mibiir    C.     Backbeit.     1    Sep    -^       ;-'p       i„ci 
i  lias .     table. 

Inclisiififd     report 

DESC«IPTO»S:        -Naclear     exploiioni.     -Nyclrar 
iatfaatrial    app 1 i ca t i oas .     Naclear    boabi . 
Naclaar    aagiaaariag.     Power.     Protfactioa.     Radio 
acllfe    iiatapaa.     liaiag    eagiaeeriag.     Mater 
•applies.    Oaaa,    Oeiiga,    Costs.    Uaderground 
explosioas.    Craieriag,     Bi bl i ogr apk i es . 
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refs. 


»«ierie»n    lackiie    nntf    Foaidry    C»..     Alexandria       vi 
IBPBOVEIIENTS    OF    lADIAC    SET    AN/P  Ml  -  ^8     XN- 1 
Pinal     develapaeat    rept..     ■;iy    bi-J»n 
J»n    63,     28p.     iacl.     illas.     tables       U 
Contract    NObsr-8748^) 

l'ncl*isified    report 

DESCRIPTO»S:        -Neatron    coy.ters.     •Scintillation 
counters.     Neatron    scattering.     Theraal     neutrons 
Fast     neatraas.     Healtb    pbysics     i  n s t ra«en t a t  i o n 
C  i  re  u  i  t  s. 

An    experiaeatal    pregraa    was    conducted    to    iaprov- 
tke    neatron    eaergy    response    of    tke    neutron 
se lat 1 1  lat iaa    detector    of    tke    AN/PD«-^8       XN-1 
Neutron    Sar»ey    Beter.       Tke    final     nea t ro n    de t ec t o r 
developed    »ery    clasaly    approxia.tes    tke    .re-Zkr 
Mr    an  J  t     ae.tr.a    flax    for    ne-tro.    ea.ryles    fro. 
-.-/^    e»    to    15    He*    as    specified    in    NBS    Handbook 
63.       I«    additioa.     the    fia.l    detector    kas    a    aac k 
klgker    orer-all    seasitivity.       'Autkor) 


AO-2^7    2^ 
(TISTP/JW) 


OTS 


DiT.       2C, 
price    $2 . 


•  1  on  aa I  a 


Aaerican    le teerol ef i ca  1    Society,     Boitoa       Haii 
A    NE«    lAOIATION    CHAIT    (Novaia    Radiatsi 
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L)  t  bCH  IPTllKS  :         "Thrust      vector     control      systems, 
'  H  o  I"  k  e  t     motor     n  o  /.  z  1  e  s  .      "  ( .  u  i  d  e  .)     missiles, 
'  A  t  t  I  t  J  d  e     control      s  y  s  t  i-  ra  s  .     i'  i  t  r  h        Motion     , 
Nitrogen,      i  a «  ,     Control,     Secondary     injection. 
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OPTICAL-MECHANICAL  INSPECTION  FOK  HOCKET  MOTORS, 

by  George  Had  dad.  Oct  t/.- ,     "ep.  incl.  illus. 
Technical  rept.  no.   iC T f , 

Unclassified  report 

UESCHIPTOKS:   *Kocket  motors   Solid  propel- 
lant,, 'Jatos,  Test  equipment,  Optical  equip- 
ment. Collimators,  Mirrors,  Telescopes,  Jigs, 
Test  rae  t  hod  s . 

The  development  and  application  of  optical- 
mechanical  inspection  techniques  is  covered  for 
the  following  rocket  motors:   (l;  Rocket  Motor, 
JATO;,  Matador,  XMl/;  ;  ,•:  }  Rocket  Motor,  Drone, 
T.  '^.;  and  ;•'  Rocket  Motors,  Improved  Honest 
John,  XM-IE..   The  development  of  subject  in- 
spection was  based  on  the  optical  1  i ne-o f- s i gh t 
principle.   The  main  elements  are  the  jig 
alignment  telescope  with  a u t o-c o 1 1 i ma t i o n  unit, 
alignment  targets,  optical  flat  mirror,  and 
the  various  mechanical  mounts  and  adaptors  for 
the  optical  equipment.   Measuring  devices  such 
as  micrometers,  height  gage,  test  set  indicator, 
and  measuring  blocks  are  also  required.   ^Author) 
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DESCRIPTORS:   'Group  dynamics,  ^Projective 
techniques,  Rpcreatioii,   Hehavior,  Analysis  of 
vnria  nee.  Sex,  Women,  ,Man,  Reaction   Psychol- 
ogy ,  ( ■  .1  m  e  theory. 
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WALKING  CNDER  ZERO-GRAVITY  CONDITIONS  ISING 
VKICRO  MATERIAL. 
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Lnclassi fled  report 

DKSCRIPTORS:   •Human  engineering,  'Weightless- 
ness, *Adhesives,  Nylon.  Design,  Maneuver- 
ability. Textiles. 
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cro  naterial  applied  to  a  maximum  area, 
xible  shoe  with  a  resilient,   flat  sole  ap- 
rs  to  hold  some  promise  as  an  aid  to  'weiyht- 
s  walking'.    Lnder  the  conditions  of  this 
ri>,   the  body  posture  that  permitted  the  most 
cessful  walking  gait  was  a  crouched  position, 
es  bent  .and  the  upper  portion  of  the  body 
t   forward     This  posture  apparently  best  en- 
es  the  Center  of  mass  of  the  body  to  maintain 
t  r  a  I  y  h  t   line  path  parallel   to  the  walking 
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Unclassified    report 

DESCRIPTORS:        •Non-lethal     agents.     '     N > 
depressants.     Test     methods.      lnsrrume,i;,it,on 
Behavior.     Attention. 
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Inclassified     report 

DE'siWIPTOKS:        "Psychomotor     tests.     bJ:et>. 
•a-nin;     systems.    Performance    tests,     safety 
device^ 
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Display  systems.  Labels,  Indicator  lights. 
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DESCRIPTORS:        •Perception,     •Psychology, 
Brightness,     Pitch    discrimination,      Psycho- 
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DESCRIPTORS:   •Control  systems,  •Research 
program  administration,  Ma i h emai i ca 1  analysis 
Numerical  analysis.  Theory, 


Compu  t  er  logic, 
Tables. 


Several  important  classes  of  problems  in  the 
theory  of  automatic  control  —  including  time- 
optimal  control — find  a  natural  setting  in  the 
field  of  graph  theory.   Varipus  aspects  of 
formulation,  analytical  and  numerical  treatment 
and  implementation  are  sketched.    (Author) 
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Incl.issified  report 


DESCRIPTORS:   'Digital  computers,  'Analog  to 
digital  converters,  'Computer  logic,  Circuits, 
lie  s  i  g  n  . 

The  technical  design  and  problems  encountered  in 
the  building  of  a  Digital  Differential  Analyzer 

DDA  ,  a  test  tool  for  evaluation  of  advanced 
memory  devices,  digital  to  analog  and  analog  to  ' 
digital  converters  are  presented.   The  first 
step  in  building  the  test  tool  was  to  select  a 
particular  guidance  scheme  to  mechanize.   The 
Pershing  Missile  Guidance  was  instrumented  for 
this  purpose.   In  order  to  simplify  the 
building  of  the  DDA  commercial  digital  modules 
were  used  as  the  basic  components.   The  logical 
design,  construction  and  testing  of  all  the 
circuits  were  completed,  and  all  units  operated 
satisfactorily.   In  order  to  make  accuracy 
tests  with  actual  .ice  el  era  t  i  on  profiles  it  was 
necessary  to  construct  a  device  to  serve  as  a 
buffer  between  the  DDA  and  a  general  purpose 
digital  machine  which  would  provide  the  proper 
input  data.     ^uthor, 
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THE  HIGH-SPEED  BASIN  AND  INSTRL MENT AT loN  AT  THE 

DAVID  TAYLOR  MODEL  BASIN, 

by  K.  E.  Schoenherr  and  W.  F.  Brownell.   Jan  fc3, 

27p.   incl.  illus.  table,  1"  refs.    Rept.  no. 

166c: 

Unclassified  report 

P-'per  presented  at  the  T^th  Annual  American 
Rocket  Society  Meeting,  13  Nov  6  2,  at  Los 
Angeles,  Calif. 
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Current  work  in  sliiulatioii  is  appraised  and 
definitions  of  the  word  .iraulation  are  reviewed. 
While  the  Honte  Carlo  Method  represents  a  very 
powerful  and  useful  technique  in  simulation,  it 
does  not  encoapass  all  the  legitimate  scientific 
aspects  of  simulation.   The  selection  of  appro- 
priate elements  of  a  system  to  be  simulated  and 
the  classification  of  simulation  types  remain 
continuous  problem:,  in  the  field  of  simulation. 
The  advantages  of  simulation  as  a  research  tool 
dr>-  discussed,   and  simuljtion  activities  are 
reviewed.     Author 
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Presented  at  the  dedication  of  the  Systeas 
Simulation  Research  Laboratory,  System  Develop- 
ment Corporation,   .•  Sep  f.  1. 

DESCIUPTOHS:   •Operations  research,  •Simu- 
lation, Models   Siraulalionsy. 
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PROCESSING  CENTRAL, 
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Disc  HIPTOliS:    "Pipe  fittings,  'Acoustic 
lapedance,  "Acoustic  filters,  Daaping,  Instruc- 
tion manuals.  Liquids,  Special  purpose  com- 
puters. Circuits,  K unctions.  Automatic, 
Transducers   Acoustic  ,  Electronic  equipment, 
Measurement,  Acoustic  properties. 
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Southwest  liesearch  Inst.,  San  Antonio,  Tex. 
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DESCRIPTOHS:   •Test  facilities.  Acoustics. 
Pressure,  Design,  Noise,  Engine  noise.  In- 
strumentation, Calibration,  Microphones, 
Teaperature,  Gas  flow.  Specifications, 
Pictures,  Engine  aufflers. 
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HAND  Corp.,  Santa  Monica,  Calif. 

EXPERIMENTS  IN  LINEAR  PROGRAMMING:   NOTES  ON 

LINEAR  PROGRAMMING  AND  EXTENSIONS  -  PART  63, 

by  Leo  la. Cutler  and  Philip  Wolfe.   Feb  63,  52p. 

Memo.  no.  RM-"'A.;2-PR 
^Contract  AF  /.M638;70l<,  Proj.  RAND; 

Unclassified  report 

DESCRIPTORS:   •Computers,  •Linear  programming, 
Linear  systems.  Mathematical  analysis. 
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potential.  Theory.  Mathematical  analysis, 
Photographs,  Capacitors. 
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A  PROTOTYPE  BENCH  TEST  FACILITY  FOR  MUFFLER 
EVALUATION . 

■  Dec  ►  .:  ,  1v.   ^Appendix  to  rept.  no.  AR-^St^ 
..Contract  DA  4.^- :  C  9-eng-^'^  5  3  , 

Unclassified  report 

DESCRIPTORS:   -Test  facilities.  Impellers, 
Noise,  Measureaent.  Design,  Pictures,  Engine 
noise.  Engine  mufflers. 


AD-2C'7  776 
(TISTB/AW;  OTS 


Div.   30 
price  $1 . 


10 


System  Development  Corp.,  Santa  Monica,  Calif. 
OPERATING  INSTRUCTIONS  AND  OUTPUTS  OF  THE  J-X.2 
ONJE-PASS  COMPILER  AND  LOADER, 
by  I.  Book  and  H.  Bratman.  1;  Feb  Lj-,  cp. 
Technical  memo.  no.  TM-'37C,'C  C3 /C  : 

Unclassified  report 


DESCRIPTORS:   •Programming   Computers,, 
Programming  languages.  Digital  computers. 
Operation. 


AD-_  -7  T^' 
iTISTP/ JW  , 


OTS 


Div.   30 
price  $5 , 


60 


System  Developaent  Corp.,  Santa  Monica 
UTILITY  SYSTEM  PROGRAM  SPECIFICATIONS. 


PROGRAM  DESIGN  SPECIFICATIONS 
TEST  SYSTEM  MILESTONE  ^, 
by  C.  H ,  Frey.  E.  L.  Griffith, 
C.  L.  Hem  si  ad.   1  Feb  (:3  .  5  ■  p . 

memo.  no.  TM-8  -1 ,'' OC  3/OC  ) 


Calif. 
COMPUTER 


FOR  THE  PARAMETER 

and 
I,  Tech  n  i  ca  1 


Contract  AF  1 


v-.-r;16^8;, 

Unclassified 


report 


DESCRIPTORS:   *Coraputers,  'Data  processing 
systems.  Handbooks,  Design,  Programming 


Coapu t e  r  s ) . 
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DiYlslon  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


AD-.  '"    "i'  Di »  )  J 

TI  STP    Jir      OTS    pr  1  ce    |1  .  10 

Syite*    Developaent    (orp     .     Santa    llonica,     i  aiif 
■ILESTONt      ••     BIRD    BlKKtR    BOOTSTHAP       SBHH     , 
by    ■       J       Smteuty  .        M    K«6    ^<.     ~,p  Technical 

■  eao       no       Til-       j3/003/Oo) 
I  oal  r  ac  t     *K     '  n628)  1  6^8' 

I'nclaisifie'l     rfpurt 

DtbiKIPTUKi:        •lompuiers,     Hdjneti-      :*,"•. 
Prjgraamiag       (onpuieri 


TlsTP    J«       OTS    price    1 3 . 6C 

Syilca    Uey«iop«fnl    Corp.,     Santa     « j n  i  r j  ,     '  i  ,  i  f 
PRfcLIBlNAHr     VfcRSION    OF     ST^NDARO.-,    AND    iDSVKSTIuN 
FOR     THE     ITILITY     PROGRAM     ARtA     Oh'     THK     ^A:t,     .    I  T  t 
CONTROl     FACILITY, 

by     fc  ,     L       (.n  f  f  1  t  h  .        -     K-b    63,     i^P-  T  -  -  li  i  -  ■<  1 

■  e»o  .     no       TH -■      '  i  -  ■  / 

^Contract     AF     '  ^(628)1648) 

t'ncla-.'ilfi'-;     rf-pnrt 


DESCRIPTORS:   Tontr)   ,y,' 

Artificial,.  Prograaminj 
procfs'ing  ^¥■^t^•nl^,  tl-'sij-i 
Computers 


AD-  ■'•"■'.  U  I  »  .    'C.  25 

T ISTW  RD   OTS  p r  i  C"  $  '  -0 

11  a  s  5  .   Inst    1 


{-•■  X  1  n  J  1 


Lincoln  Lab 

SYSTEHS 

Quart'-rlv  progr'-ss  r  ►•  p  t       Nov  62-31  Jaa  63. 

•  '     Ff b  •   ,    p . 
AFESD  TDK  -  --M)        Un  r  :  i  <  s  i  f  .  •■  1  r  ••  p  o  r  t 


OESCHIHTOHS:  'Digital  irst-m,  'Data  ^- r  t- 
ing  system,  •Modulation,  •i).-t"-iion.  'La^ 
Signal-to-noiJe  ratio,  Kljorid-'s,  '.al.ium 
coapoiiBdi,  Arsenides,  ^^la^s,  A:»a.;i'  ir' 
coapounds,  Neodyaiun,  Radar  ■>  i  g  n  a  .  ■>  .  Kanj- 
Distance  ,  Design,  Theory,  HuDv. 


A  U  - .  '   ■>'  0  1  w  .      .9 

TISTt  RAM   OTS  price  t  .  f-^^ 

Arnold  Engineering  [)eye:,ni-nent  (--i-er.   Am'.  1   \:t 
Forre  Station,  Tenn, 

THE  DESIGN  AND  DYNAMIC  l"A  1.  1  BH  A  T  I  ON  'it  \  fHtS^  Kh 
TRANSDirtH  SYSTEM  FOR  INSTKADV  P  H  i- ^  s  w  (■  MEASURE- 
MENTS , 

by  R,  F.  Austin  and  G.  C.  Trail,   Jr     Mar 
'.p     Rept   no .  AEDC  TUR  ■   -.  • 

Contract  AV 

L  n  c  .  I  s  ^  ;  f  ;  e  c1  report 

DESCRIPTORS:   'Pressure  j  a  j  •■  <  .  ^  -  ^  '  ^•■•''>'^- 
Test  e()iiip«ent.  Pressure  «esse.s,  ^.jii   !.ti-,  i 
properties,  Resonance,  iiam^ing,  Orifi'-->, 
F,uid  flow.  Diaphragms   Mechanic,   ,  ^ .  jn  ,     -to- 
ioise  ratio,  Vibration,  Mathenia:  ica.   ina  ,»■•'■  ^, 
Measure  aent.  Electrical  efjjipment,  Ele^-tric 
potential.  Acoustic  properties,  Pres>jre. 
Cal ibration 


AD--  ^       ■>  • 
TISTB  ((H 


D  I  V  . 
OTS  price  ^-.■^' 


Reaington  Raad  Univac  Div 
St.  Paul,  Minn. 
PROJECT  MGHTNIN(,. 


iperry  Rand  Ljrp. 


n  Phase 


(Quarter.*  ^irogr-s^  rept.  no.    ,  vol. 
.Sep -Nov' 

NoK  ••,   ■>  :•  .        ^Kepl.  no,  PX  ■•T?-^, 

(Contract  no  d  >  r -775<;1  / 

line  1  1  •;  s  1  !'  1  e  1  r  e  pu  r  ( 

[if  sf  R  I  PTOR  S  :    Ti^pjter   s'orijr   systems, 
•  I  1  r  r  1  I  '  I  0  n  r  •■  t  r  I  e  V  I  .  ,  •  (  -m  p  j  t  e  r  s  .  i  1  r  >:  u  i  t  s  , 
(   .-'iiTer^,   Tranvist   rs,  0;era'i)n,   Mem.irv 
(1  •■  .  1  r  e  s  ,   Test   ■  e  I  n  >  i1  s  ,   lJ  e  j  1  g  n  . 


All-  .-^  817      Di».    v;' 
ribTIS  CCM   OTS  pric-  J.>0 

■<■•  m  .-}'•>  ".     K  <  n  .1         n  1  V  a  c;     U  i  y  .  .      .1  p  -■  r  r  y     K  a  ■  d     (.  o  r  p  ,  ,   _ 
^',         I'aj.,      Minn 

I'Ru  :  i- '  r    ,- 1  -.11 :  N  i  Nu . 

J  J  a  r  '  •■  '  ;  ,     ,  r  >  ;  r  e  s  5     rept.     no.     "^ ,     »o  1  .     1     on 
t'haN-      :,  Or-i.     o1-»8     Feb    &••  . 

'    -b    62.    22p. 

^tont  ran     NOti  >  r-77521  ) 

Unc  .  a  ^  .  .  !  i  •    ;     r  '■  p.j  r  I 

DESCRIPTORS:    'ComiJler   logic,  'Con.^lr 
s  '  I  r  a  j  e   ,  y  -,  !  e  i«  4  ,   t-  r  r  ■;  r  \  ,   T  ■■  >  t  «  e  t  n  d  'S  ■>  , 
0  p e  r  a  t  .  J  n  ,  .'I    ■  ,  j  ■■ 


*D-  '  >"    o  .'  1)  •  V  '0 

T  1  >  :«     KLI        nT^      f^'  .  '■•■     ♦'-.  60 

Nava,     Or)  nan '■•■      T-'^t      sta'.in,      ifi.ia     .a«'',     lal.f, 
SKiTui-         .KKTI'Al      s'A'!':!       KIWINi,     AM^     A.-TirHL- 
i>  1  M     .   a:  1  .iN     -  A'    1 .   1  :  :  , 

r,  .      «        -         :  1     r  n        Feb    Oj.     t-p.         No;  i     T  1 
NA.kKi's     '•'.•.         no.     "0^8)        Unr  .  a  ^  N  :  :'  ;  •■  !     r-pjri 

DKSi  K  1  f^oHS  :         •"....■»et     nitors        S  0  1  1  .1     propel- 
l«nl  •:■■-,•      :a      i   .:'.'.'■  ~.  ,     K.>.p..t     not'jrs. 

Guide  J    .-a.j^.ilti     ,     n'1>r«)t.r-t')-,jrface). 


AD-      ■■-'    8^^  Di».        30,    28 

Tl ^:b, aw)     OTS    price    $11.50 

kAN.j    Corp.,     si-i    ilonica,     Calif. 

A      ,     iJt     to"  THE     otNLRAL     P  R  iiiU  F  M -SOLV  KK     PROGRAM 

■ ,  t '  s  -     -     , 

:'^     A.len    Newell.     Feb    '3,     1»8p.      ^Mt-mo.     nu. 

KM-  ---PRy 

^Contract     AF    49(638)700.     Tr^J       HAM) 

Unr  1  a  ^  H  ,  r  1  ■•  !     report 

DESCRIPTORS:        '  P  r  j  g  r  nn  ;  n  j        i    ,  m  •  j  t  ..  r  ^  )  . 
•Artificial     intelligen    •.     i:     j-anmij     i  i  n - 
guages.     Reasoning,     Co.Tiaa  n  ;  i  at  .  j  n     l  .h  •  o  r  y 


AD-.  ">7    862  Di  V.        10 

TISTP    TL'     OTS    price    llj.'^O 

Ca,-     ln>'         I  :"     Tech.,     C  ley..;  ail,     u  n  ,  •■> 
^U',1'      or     lOMKOLLEU    TKKLsmoi.j     JhiUKS 
by     !>.         i  .      KlOCK,     G.      D        Kraft,      an>l     K         iJ 
Je.       ■  i,      I87p.         (Re;'-         -.  t-..ii   -     -•      -  ■ 


Je  ■    ^.       187p. 

iProJ.  5581) 
(BAOC  TOR  h.3-i<in) 


n  r  1  a  ,  s  I  f 


.-port 


Jt,  ilfillTOi^S:  '  l)  )    f   ;   •   *   ',       lO■pJler^,        •(■lTl,!Jler 

log.  "  I-      .■  r  •   !   I  r  a  1      n  e  (  »  o  r  n  ^  ,      M  a  g  n  •    I   i  r     ,-  o  r  ■ 

Storaj.',      ■^  m  I  I  r  !\  t  n  j      rirrjits.      Inpul-ojtput 
devices,     J-.jn,      Speria!      funtions        Mathe- 
■  a  t  I  c  a  1  ,  ,     1 )  n  t  fi  •■  5  1  % 
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Al)-.    ■■--,.  U  1  V.        30,     12 

T  ISTA     FHL       OTS     price     $•  .  iQ 


Aerospace     (nrp..      Los     Angeles,      Calif. 

HllU  10(,RAPin     OF    KtPOHTS. 

Kept         for     •     0  r  t -     '     Dec     •  .   . 

romp,     by     H  a  r  t)  a  r  •    H       Peer.        "  '     h'  e  b    i  ;  ,     '  v  . 

Kept         no  .     CSH-1 •    '  ,   <  ^  .        gUH-. 
V I  0  n  t  r  a  1'  t      A  K    .   ..  ^  t  -<  ^  ;  1 1.  ■  , 

Inclasfcified    report 

UKS(  H  1  I'TORS  :         '  H  i  I.  1  i  o  g  r  a  p  h  i  e  >  ,     Satellites, 
(    1  n  t  r  o 1  ,      Atmosphere     entry.     Launch     vehicles 

Aerospac,-     ,      Propulsion.     Design,     Ouided 
missilr's.      Spacer  raft.      Air      force      research. 


All-.    •  •    936  Ul  V  ,  •..     15 

^  ri  ->:  P    MK'      OTs     price     $''.60 


Hoi:     Research     am!     Development     Corp     .     West 

Coni   uri!.      Massai    husetts. 

MAIHIX     uPeHATlONS     PHOGKAM     K)K     THF     I-  X  Ph  M  I  HENTA  l. 

j^  NAMl  c       PKOi  1  S1,('H  , 

by     larTiine    lasu.      Janet     Seltzer,      ani!     Janei     Sexton 

2^     he..  ,      'p.         .Scientific     rept         no        1 

(foe,  trait     AK     1 '^  I  b28)  1 1 '  „  .      Pc'i.     ^  •  ., - 

(A>'rtl  -      •'  Inciasbifiei)     report 

lit  s.  H  1  PTOK  b  :         'Matrix     alyelra.      Digital 
computers,      Pr.ijr.inrinij        ii''"puters  'tnfjters 


".  ^J-JQ"    9'  -'  I)  1  V.        ■.  ,     1  .:,     1  5 

iT  I  sn  ,  (   A'(       ol  ;,     price    2  ^.  '  0 


RANIi    I   orp.,      -^aiita     'tonic  a,     lalif. 

AN      :  •.:  liolll  (  "1   lio,     T"     I'll      AI'P:    K  AT  10".     Ill      nV.A'4I( 

PRoi.KA  M'< ;  M,   Til    i  ;•,    Ai;    iir.THoi     s-ssii'is, 

t)y     f  .      !  .      ■^^1  1  t  h  .         t    ■(  ■  ,     -'  ■  p.  Memo.      rept.      no. 

RM-S^."-   -Pli 

(Contra'   t     \\      ^'-i  I 'J  30  ;  70C  ,      Pro-.      I!  AM) 

'nrlassifiefl     report 

DP  S(   li  :  n  '  '!•:  '^  :         '  P  r  o  I  r  .1  nm  1  n  'J        i   on  pu  t  e  r  s     . 
'loitrol     sisters,     'liifferential     equations, 
Partial     differential     equations,     Matrix 
'   .1  ;  r  J  1  J  s  ,      A  f)  a  p  t  1  •.  ••     '^  (1  n  t  r  0  1     s  v  s  t  e m  s  ,      Servo- 
r"''haiisns,      liendezvous     spacecraft.     Rendezvous 
1)  u  1  il  a  1  r  ,.  _     iirliital     t  r  a  ;  er  t  o  r  i  e  s  ,     Transfer 
traertories,     hrrors,     lertor     analysis,     'luraeri- 
cal     analysis,     o  u  i  li  a  n  c   ■  _     Satellites       Artifi- 
cial    .     lliie.ir     systems. 


AU-.,?98    101  Div. 

(TISTP  TR       OTS    pric-    5'  .60 


Philco    Corp.,     I'alo    A!'-,     (nlif. 

MCLTIPLe     S.tTEl.l.lTK     A'l.HlSTAMOV     IMOi.f,  AM  DATA 

SI  Bsvs  I!  V    :;,.',(;; !     •,  n,     m  '. ;  n  ;  (  n  am  p    i  uml  ^  t  1  k 

PROGRAMS     AiiM"AN(h      sPMIMiATlON.        MILtSTUSL    • 

Tec  h  ni ca  1    ope  r  1 1  i n  i     i «  jt 

"?   War    •    ■,     iv.        Ji.pl.     no.     al»L-TK-^037) 

(Com  rac  t     AF    0il(695)l1  3) 

Uncla^slfled    report 


OKSCHIPTURS:       •  1' :  oq  r  «  nm  i  n  ■ 
processing    syst'--,     s,.. 
Tracking,     Telemetry     data. 


AD-.;98'  122  Oi  v.       30,     12 

(TISTA/GEC)     OTS     pri,e     1.;.60 


(  o  m  p  u  t  e  r  s      .        Data 
•s        Artificial      . 


Army    Orc)nan< 
■CLTISYSTLM 


Arse 
s  :     h 


,  .     I'  h  1  1  ade  1  ph  i  a  ,     Pa, 
1   MtNT      PIIO(.llA.Vi. 


yuarterly    technical     rept.     no. 

by    A.     Hoffman.       Feb    f;  3 ,     ^Jp. 

Wt--1:--;    SWCFA-111C)        Unclassified    report 


,-,     1    Oct-;1    Dec    t. 
vMeno .     rept .     no. 


DESCRIPTORS:       'Guided    missiles,     "Ordnance, 
Ground    support    equipnent,    Autoaatic,    Digital 
systems.     Data     storage     systeas,     Magnetic    cores, 
Checliout    equipaent. 


AD-;-..p     U^  Div.        30 

TISTW, AW,     OTS    price    f^.75 

Aerospace    Corp.,     Los    Angeles,     Calif. 

TEWPERATUKt    WEASURtWENT, 

by    John    I.     Slaughter    and    John    L.     Wargrave. 

•       Oct     e.,     1..p.     incl.     illus.     tables,     ..1"    ref< 

Kept.     no.     TDR-lb^O-A.O-iC^TN-1  , 
(Contract     AF    Ci,\.t-'^■J^t^) 

SSD    TDR    t.--UC;  Unclassified    report 


DESCRIPTORS: 
pe  r  a  t  u  re    se  n  s  i 
temperatures, 
H  1  b  1  I  og  ra  ph  i  e  s 
Measurement. 

A  review  of  the 
measurement  as  r 
industrial  liter 
scales,  t  empe  rat 
me  a  s  u  re  me  n t  s  of 
gases,  and  plasm 
an  extensive  bib 
relating  to  mate 
above    1         '    C    are 


'•Temperature,     'Reviews,     *Tea- 
t 1 ve    elements.     Solids,     Surface 
Liquids,     Gases,     Plasma    physics, 
,     H 1 gh-t empe rat ure    research. 


\ 


methods  used  for  temperature 
eported  in  the  scientific  and 
alure  is  presentea.   Temperature 
ure  standards,  and  temperature 
solids  and  liquids,  surfaces, 
as  are  discussed  with  the  aid  of 
liography.   Weasurement  problems 
rials  research  at  temperatures 
emphasized.    (Author,/ 


31.    SHIPS  AND  MARINE 
EQUIPMENT 


AD-297    292 
I  ISTE    CR.l 


Div. 
OTS    price    |1 .»  0 


David    Taylor    Model     Basin,     Wastiiiigtoii,     D.     C, 
GENERAL     INSTABILITY     LP    H  I  NG-STl  FKENED    CYLINDRICAL 
SI  ELI S    SIBJECT    TO    EXTERNAL    HYDROSTATIC    PRESSIRE, 

i>     Tlion, as    E.     Reynolds     and    William    K.     Blumenberg. 
June     .-,      '-p.      inci.      illus.     tables        Kept.     no. 


P  r 


NS    731-038) 


r  re  1  II  s  s  1  f  1  ed     report 


ULSI    i;  IP  1  OHS:        "Submarine    hulls,      '■  P  ..  d  r  od  y  n  am  i  c 
c  ( n  !  1  «j  u  r  a  t  1  0  n  ,     Cylindrical     I)  o  d  i  e  s  ,     Elasticity, 
>  a  I  .  1.  r  e        '.lec  h  a  n  i  c  s      ,     Test     re  t  I,  o  d  s  ,      "mi  n- de- 
structive    testing,     H  u  1  k  ii  e  a  d  s  ,     L  >  d  r  u  s  t  a  t  i  c 
pressure.     Stiffened     cvlinders. 
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pressure     tests    were    Conducted    on 
d  ,      r  1  n  g-  s  t  1  f  f  e  ne  d     c  .\  i  i  ii  .ie  r  s     o  1     d  .  I  - 
lis     to     investigate     the     iii  flue  tee     ol 
n     the    e  1  ,-i  s  t  .  c     g  e  n  e  r  a  1  -  i  n  s  T  a  I-  i  i  i  I  \ 
acf'     cylinder    was     tested     nondestruc- 
s  .'  \  e  r  a  1     different     e  i,  ,1     r  o  n  d  i  t  ,  i,  i,  s  . 
1  a  t  1  0  n  s     of     as    1 1  u  c  h     as     •  ■  i     we  r  e     o  .  - 
.larticulur     cyiiider.        Other     tests 
eil    with     one    c.\l'nder     reinforced     by 
able    bulkheads    whereby     buckling    pres- 
blained    as     a    function     of    bulkhead 
e     resulting    experimental     curve    con- 
istence    of    discontinuities    which 
ding    to    hendrick's     theory,     at     the 
etween     two    circumferential     buckling 
h  o  r 


AD-.,  97  309 
vTISTE  OHD; 


Div.   31 
OTS  price  $i.10 


Naval  Research  Lab.,  Washington,  D.  C. 
A  CAPSTAN  FOR  DEEP-SEA  HOISTS, 
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Division  32  -  MISCELLANEOUS  ARTS  AND  SCIENCES 


by  W   L.  Jones,  C.  L   Buchanan  and  J   J   Gennari 
<1  Dec  e, ,  ►p.  incl.  illus   table    NRL  rept. 


J  -  h  A  I    I  0  K  s 
fU  AM 


:  t  X'  n 


A.       Ml   lit  S     0^      A      W  ilKA  ,   1  Nl, 
nh    ('         I#ihniiiit7 


AD-.    ■'•      ■■^■ 
,T1STI(    UoH 


Div.  .    ,     30 

OTS     pr 1 c     I' J. 00 


TRANSPORTATION  -  Division  33 

by     Robert    II.     Davis.        17    Dec    t2,     39p.     incl.     illus. 
Z'     refs.        liept.     no.     SP-lJi;7 


PROJECT    [  IGHTMN(.. 


Division  32  -  MISCELLANEOUS  ARTS  AND  SCIENCES 
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HYDROFOIL, 

by    Herbert     Steinberg.     Sep    ■.  ,     'v.        U-'pt.     »>. 
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Contract  '.  onr-3%'.,-,  Proj.  S- ^ 

Lnclaisified  report 

DESCRIPTORS:   •Hydrofoils,  Mathematical 
analysis.  Cavitation,  Lift,  Moments,  iJsci.i- 
lion.  Series.  Integrals,  Pressure,  .>-;oi:  /. 
Acceleration.  Fluids.  Density,  »••  ^  ■.  •■  .     faiL- 
lions,  Enuations,  Theor*, 
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U  t.  S  (  K  I  P  T  U  K  b  :    •  L  a  n  g  u  a  g  >■  ,  'Artificial   1  n  t  c  1  I  1  - 
gnncf.   Data  processing  systems.  Data  storage 
systems.   Information  retrieval.   Automatic, 
Machine  translation.  Coding.  Dictionaries, 
Programming   'omputers;,  Indexes,  Vocabulary, 
Analysis,  Language.  . 

He  search  has  been  directed  towards  the  develop- 
ment of  a  device  which  would  process  and  store 
completely  unedited  tnglish  language  texts  and 
print  out  answers  to  questions  regarding  these 
texts  presented  to  it  in  their  natural  language 
form    The  approach  followed  requires  that  the 
computer  itself  syntactically  anal  vie  input  text 
in  order  to  convert  it  into  a  special  fora  called 
FLEX,  which  preserves  only  that  syntactic  infor- 
mation which  IS  useful  for  data  retrieval  pur- 
poses    In  their  FLtX  forms  sentences  can  be  coa- 
pared  to  determine  the  degree  of  their  relation- 
ship to  each  other  in  respect  to  both  word-aean- 
ing  and  prepositional  meaning.   A  high  correla- 
tion between  a  text  sentence  and  a  question  in- 
dicates that  the  text   sehtence  is  a  relevant 
answer    The  problems  of  construction,  a  device  of 
the  kind  proposed,  are  discussed  in  soae  detail. 
The  report  also  describes  an  approach  to  the  ae- 
chanical  analysis  of  language     It  also  contains 
in     account  of  a  version  of  FLtX  and  of  certain 
preliminary  experiments  in  weighting  syntactic 
information.   The  fourth  section  briefly  lists 
the  conclusions  and  recommendations,  both  posi- 
tive and  negative,  which  may  be  drawn  froa  the 
work  of  the  project.     Author, 
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I'  refs.   IJept.  no.  SP-10/;7 

Unclassified  report 

Portions  presented  at  the  International  Arms 
Control  Symposium,  December  17-20,  1962,  the 
Iniversity  of  Michigan,  Ann  Arbor,  Michigan. 

DESCRIPTOKS:   •Armament,  "Social  sciences. 
Political  science.  Economics,  Game  theory. 
Motivation.  Acceptability,  Simulation,  Control, 
ModelsiSimuIation/. 


AO-^'"  -:  1  "7      Div.    -2 
TISTB/AW   OTS  price  $1.10 

Thompson  Ramo  Wooldridge,  Inc.   Canoga  Park 
Ca 1  I f . 

PHONEME  TO  GRAPHEME  IN  ENGLISH. 
Report  on  Machine  Translation  of  Speech  into 
Ort  hograph i c  English. 

by  Edith  Crowell  Trager.  25  Feb  t3,  jp.  (Techni- 
cal note  no.  1, 
vContract  AF  ^9(tj8)l18t) 

Unclassified  report 

DESCRIPTORS:   •Machine  translation,  'Speech 
representation.  Speech. 

AD-^97  7At>  Div.   32,     2 

(TISTW/RD)  OTS  price  $5.60 

California  U.,  Berkeley. 

NOTES  ON  THE  GEOGRAPHY  AND  HISTORY  OF  DOMINICA 

by  Williaa  C.  Clarke.  Nov  62,  57p. 

(Contract  Nonr-365603,  Proj.  NR  388  C67) 

Unclassified  report 

DESCRIPTORS:   •Geography,  •History,  Agricul- 
ture, Terrain,  Soils,  Rainfall.  Plants 
(Botany),  Trees,  Transportation,  Economics, 
Tropical  regions. 
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ASTRONOMY 
Astrophysics 

NASA  N63- 12353      OTS  $2.  60 

Boston  U. ,   Mass. 
CATALOG  OF   LUNAR  CRATERS  I,  by  Gerald  S. 
Hawkins  and  Peter  W.   MitcheU.  Research  rept.  no.  4 
on  Grant  NsG- 246-62.   Nov  62,   24p.   3  refs.   Astronomi- 
cal comriburion  series  11  no.  22. 


NASA   N62- 16910      OTS  $2.  60 


Jet  Propulsion  Lab.,   Calif.   Inst.  o€  Tech. ,  Pasadena. 
ON  THE  QUE^nON  OF  CAPTURE  IN  A  RE- 
STRICTED CYCUCAL  PROBLEM  OF  THREE  BODIES, 
by  V.  A.   Egorov,   trans,   by  J.   L.  Zygielbaum.   Rept. 
on  Contract  NAS7-100.  4  June  62,   28p.  7  refs.  Astro- 
nautics information  trans,  no.  28. 

Trans,  erf  Iskusstvennye  Sputniki  Zemli  (USSR)  1959, 
no.  3,  p.  3-12. 


BEHAVIORAL  SCIENCES 


Psychology 


PB  162  917        OTS  ^5.60 


Aviation  Psychology  Lab. ,  U.  of  Illinois,  Urbana. 
MONITORING  OF  COMPLEX   VISUAL  DISPLAYS: 
I.    EFFECTS  OF   RESPONSE  COMPLEXITY   AND 
INTERSIGNAL  INTERVAL  ON   VIQLANT  BEHAVIOR 
WHEN   VISUAL  LOAD  IS  MODERATE,  by  Jack  A. 
Adams  and  Lawrence  R.  Boulter.    Rept.  on  Contract 
AF  19(604)5705.    30  Oct  60.  53p.  25  refs.    Technical 
note  AFCCDD-TN -60-63;  AD- 250  789. 

DESCRIPTORS:   'Visual  perception.   •Reasoning, 
Statistical  analysis.    'Reaction  (Psychology) 
Radar  equipment.  Plan-position  indicators.  Computers, 
•Human  engineering.  Test  methods,  'Radar  operators. 
Detection,  Visual  signals,   •Attention,   •Behavior, 
•Aviation  personnel.   •Display  systems. 

A  laboratory  experiment  was  performed,  within  the 
context  of  a  surveillance  task  patterned  after  that  of 
SAGE,  on  the  human  operator's  speed  in  detecting  the 
occurrence  of  random  signals  over  a  continuous  three - 
hour  period  of  monitoring  a  display  with  six  aircraft 
symbology  units.    Changes  in  behavior  over  the  three 
hours  were  evaluated  as  a  function  of  mean  intersignal 
interval  and  response  complexity.    Virtually  all  signal 


changes  were  detected.    When  response  requirements 
were  simple  and  the  subject  ms  rely  had  to  detect  the 
occurrence  of  a  change,  some  decrement  over  the  three 
hours  was  observed  for  response  speed,  but  when  the 
response  involved  a  four-choice  decision  no  decrement 
was  found.    Evidence  was  presented  for  some  of  the 
decrement  being  associated  with  a  deterioration  of  ef- 
fective visual  scanning  of  spatially  disparate  stimulus 
sources.    Results  were  seen  in  support  of  a  sensory 
variation  hypothesis  where  variety  in  the  external  en- 
vironment and  in  internal  response -produced  stimuli 
are  factors  in  sustaining  ^ertness,  and  thus  responsive- 
ness.  The  hypothesis  is  considered  to  be  in  a  prelimi- 
nary form.    (Author) 

PB  162  948      OTS  $2.  60 

Cornell  U. ,   Ithaca,  N.  Y. 
DISTANCE  CONSTANCY.    THE  EFFECTS  OF  WIN- 
DOWS OF  TWO  SIZES  ON  MATCHES  OF  OBJEC- 
TIVE VELOCITY  [AND]  APPARATUS  FOR  THE 
STUDY  OF  VISUAL  TRANSLATORY  MOTION,  by 
Olin  W.  anith  and  James  J.  Gibson.  Research  rept. 
on  The  Visual  Percqjtion  ai  Motion  and  Space, 
Contracts  Nonr-401(14)  and  AF  33(038)  22804.  Sep 56, 
28p.   15  refs.  AD- 115  540. 

DESCRIPTORS:  ^Visual  perception,   'Space  perception, 
'Motion,  Perception,  Tests. 


PB  162  949      OTS  $1.60 

Tulane  U. .  New  Orleans,  La. 
THE  PERCEPTION  OF  THE  VERTICAL.   XIH:  AN 
INVESTIGATION  OF  QUADRANT  DIFFERENCES,   by 
Cecil  W.  Mann  and  James  T.  Ray.  Rept.  on  Contract 
Nonr-475(05).  18  May  56.   17p.  8  refs.  Joint  Project 
NMOOl  110  500,  rept.  no.  39;  AD- 107  736. 

DESCRIPTORS:  'Proprioception,  *:^ce  perception, 
Perception,  Tests,  Statistical  analysis. 

An  experiment  was  designed  to  investigate  the  possi- 
bility of  right  and  left  quadrant  differences  in  the 
judgment  of  the  postural  vertical.  Under  the  conditions 
of  this  experiment,  no  quadrant  differences  of  statisti- 
cal significance  were  found.  The  prediction  that  dif- 
ferences would  be  found  among  subjects  tested,  and 
under  the  interacting  conditions  producing  adaptation 
was  justified.   (Author  abstract) 
(Behavioral  Sciences- -Psychology,    5  June  63) 


BIOLOGICAL  SCIENCES 

TID-15829      OTS   $1.60 

Harvard  U. ,  Cambridge,  Mass. 
ION  TRANSPORT  IN  E.  COLI,  by  A.  K.  Solomon. 
Progress  rept.  I  Jan-31  Dec  61,  on  Contract 
AT(30-1)2453.    4  May  62.  I2p. 
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PB   160  157      OTS      $1.60 

Naval  M^Jicai  Research  Inst   .   Bethesda,  Ml. 
LABORATORY   SlUDIES  OF   MONKEYS  WITH   .^N  ) 
WrTHO^T  SHIGELLA   INFECTIO.S,   bv  L    .\ .  Bar^L■^,. 
R     C     Durant.  andW.   H.  Mickev     Vol     M,   p    467-4H(i 
4  Aug  55,    I5p.   5  refs.    Research  rep:     >>n  Project  N 
Project  NM  'X)5  048.  04.  20. 

DESCRIPTORS.   •Primates,   'Shigella  infections, 
Epidemiology.  M-iabolic  prcxlacts. 

Following  an  observation  that  certain  m>inlce\s  *ith 
moderately  severe  diarrhea  were  excreting  Shigella 
flexneri  3.   laboratory  studies  of  the  ctinditiun  were  ex- 
tended to  a  larger  colony  of  the  animals.   The  observa 
tlons  included  bactertologic  examinations ,  recording  o' 
the  consistency  o*  the  stool  specimens,  and  d-termma- 
tions  of  the  reducing  sugar  contents  irf  fecal  e.xtract.-.. 

Order  from  GPO  $0.  30  as 
PS  2.22:873/2 

Public  Health  Service,   Washingt.m,   1)    C 
UNDERSTANDING  THE   BRAIN   ANi)  N'HRVOVS   SYS 
TEM.    RESEARCH   ADVANCES   IN   StLRC)L(X^,lC  A 1 
AND  SENSORY   DISORDERS,   bv  Richard  L.    M  island. 
1962,   83p.   4  refs.    Publication  no    ^62 

DESCRIPTORS:   •Brain,   •Nervous  system,   Neurok)g\  . 
•Injuries,  •Diseases,  •Sensory  mechanisms, 
•Muscles,  Eye,  Epilepsy,   Headache,   Hearing,   Speech 
disorders,   •Mental  deficiency,  M  Jltiple  sclerosis, 
Parkinsonism.  •Pregnancy,  •Infants,   'Children, 
Cardiovascular  system 

Contents: 

Accident  and  injury  to  the  brain  and  nervous  s\stem 

Epilepsy 

Eye  disorders 

Headache 

Hearing  and  speech  disorders 

Mental  retardation 

Multiple  sclerosis 

Mjscular  dystrophy  and  other  neuromuscular  diseases 

Parkinson's  disease 

Perinatla  research  (cerebral  pal>?v,   mental  retardari.n, 

and  related  disorders  of  infancv  and  childhix>.l) 
Strokes  and  other  cerebrovascular  disorders 


TID-i:234       OTS    $3.60 

Utah  State  L'. ,  Logan. 
ISOLATION   AND  CHARACTERIZA  IION   OF 
NATL'RALLY-OCCURRLNG   RIBCWL  OLEIC   M'-U) 
FORMS  OF   PLANT   VIRUSES   AND    HIEIR   RE- 
LATIONSHIPS WITH  NUCLEOPROTEIN    VIRLSES   AM) 
HOST  METABOLITES,   by  George  W.  Cochran, 
Amrik  S.    Dhaliwal  and  others.    Progress  rept.    onC.in- 
tract  Ar(n-l)!lSO.    1962.    ^Hp.    ^  ref-,. 


Anafomy  and  Physiology 


,\l)-2^Sli2n       Ulb    repriced  SU.  73 

^r  .:i  M  iwr  Coll.  ,    Pi 
fU):iV    IhMPhK.UIKI,   ,\Ni)  c.xKBonvnKArE   VAirES 
IN    NOKM.M      \N  )   :.M>  MOXIN    POISONED   M'CE 

expose;-)  ro  i  nwt-.K  i- wirowientai.  tempeha- 

IL  RES.    bv  J ot-m  E     :■>    1  urck  and  1..   Jtx-'  Berrv      Rept 
onContri.t  AF-   4I(^s:')U()      Ai^  62,    2Kp.   67  refs 
R-.-p:.   n       .\.\1  -1  .m   f^J-4. 

DESCRIPI  u'<S     'B-tlv  t'-r-ivxTat'urc,    •(■arb<-)hvdrates, 
Nice,    •P.u-^onm^,    •Riv'-ei  lal  toxins.    'Expisure, 
Cilwif^en,    Liver,   M.i^vle.-.,    'Staivarion.    Inxmsand 
.mnroxins . 

A  ^onr>iriso.;  i-.  rii.id-j  !x.Twt.-en  the  rectal  and  the  bodv 
surface  temx-ratari.-r^    >:  iCvl  m:ce  housed  in  individual 
compirtments  with  Mt  t'ed-luu  while  exposed  continu- 
OUSlv  to  environnu-nt.il  temp>.-ratures  of  S'H.^    15'-\:  and 
2S'*C      Surface  temperarures  o*  the  mice  are  related  to 
the  ambient  temperature  at  ^hich  thev  are  held     Rectal 
temperatures  are  known  to  undergo  cvclic  variations 
ind  except  for  the  first  24  ho«.irs  at  .S"C,   are  within 
normal  hnnts  th.roa^hojt  a  'At.'ek  of  expK)sure      F-'asted 
animals  at  3  X'  ^annot  m.iintain  a  core  temperature  be- 
von  1    ibojt  ^  ti'  12  h  'ur--    md  alldie  witlun  24  hours.    In- 
jecti'>n    if    in   [.;)s<)  d.>se  of  endiXo.xin  fails  to  depress 
liver  -ind  m  iscle  glvct>gen  and  total  bt>Jv  carbcjhydrate 
after  three  hv)jrs  at  IS'X",    but  after  an  exposure  of  five 
hours  liver  glvci>gen  alone  remained  unchanged     At 
s  K' .   ^arb(y^\  drate  reserves  were  depleted  in  liver. 
m  i-^clf   in.l  ''<  il  h.  «,!i,   after   three  hours  in  fa.sted  mice 
b'jt  ;t  >■.  in  fe^l  ni;^i.-.    .\fTt-T    five  hours     m.jscle  glyci)gen 
aliMT.-  A  a-,  lov^erevl      l-^ndotoxin  {>iisii,ied  mice  lost 
c.irbof;vdrates    ifter  thre'-  hours  AnJ.  five  hoar-.,  at  Uth 
5  C  jl:^^  15  "C     (Au:nor) 

PB  163  001       OTS  SI.  K) 

\a-.  a:  SL-hool  of  A.;a!.  m:  Medicine,    Pejisa^.^la,    I'la. 
THE    IN!-E:E.\rE   Of-    PKOLONCED  STAY    IN    HIE 
DAKK    ON    [OVl-Al     DARK    APAPTABILIT^-,    by 
H.    S.    ia::^.    A.    1 ..    Hall,    .iiid    I.    I.    Hwang.    12  (Vt  S  ^, 
Itrp.    ~:el..    l>roj.   no.    NM  < '' H  ().S^.  Vi.  ol    AD' 2"    W  ^. 

DP..St  KIPIOKS:   'Durk  adaptation,    Ligfu,    Colors,    Eve, 
Ret.:ia. 

Two  male  >.J3](.v's  'rameU  in  the  o(.x.-ration  of  the  Nagel 
adapt  >t;ieter  wer  e  iivlivi dually  expensed  to  a  2CX)-  Eoc 
white  light  for  S  ::!in.    Hie  subjects  were  then  exposed 
in  the  dark  aiid  rested  tor  toveal  dark  adaptabilitv.    The 
tes'  field  s  ibti-nulin,;  .i  v;s  »al  angle  of  1     was  circular, 
ikJ.  a  ~i^^-r.m  red  tilter   was  placed  over  the  test  field. 
A  >;Tiaii  -.'a:     'I  :  eil  luht  used  as  a  Iixation  point  was 
placed  ;jst  wirhi::  '.';e  uiT^ier  mar^iin  of  the  test  field. 
Hie  'h.teshoid    >t  relative  •  stimulation  mtensitv  de- 
.rea-Lx:   .er\   rapidlv  .uthin  the  first  1  to  2  min  of  dark 
iJap'ition,   and  the  :  -veal  ^lark  adaptabilitv  became 
.   if.N'an'  trofT',  2  or    ^  ',>  ^i  nun  latei  .    After    '>  h,r  m  the 
dark,    'r;L'  dark  adapt atuxi  irf  the  cone  pf)rtion  showed 
sligj.'   ;::'.pr.)ver;!ent  with  little  lowering  of  threshold. 
The  I  '.eal  dark  a^Lijxabihtv  increased  KM)*  after  SC 
hi  ,    i:id  the  inaxii;i..n',  ;i:iprovenierit  in  cone  adaptation 
apjK'ared  betweei;  s  and   P)  hi.    (ASIIA  abstract) 


Radiobioiogy 


riD-i60K0     ors  $1.10 


Athens  L'.   School  of  Mi-dicine  (Greece). 
(RADIATION    EFFECre  ON   BLOOD  AND  BONE   MAR- 
ROW].   Final  annual  progress  rept.   for  16  May  61- 
IS  Miy  62,   on  Contract  A  r(.i'J- 1)2769,     18  June  62,    lip. 


I 


ecu  A-497       ors    S1.6U 


California  L.  ,    lA)h  Angeles.   SchcK)l  of  Medicine. 

rill".  cxjcurrenc:e,  E!-Ei:c:r  and  ltilizalion  of 

SPECIITC   isotopes   IN    THE   ENVIRONMENI:  RE- 
VIi:w    AND  DISCUSSION   01-    BARIL'M,    by  Norinan  R. 
Irench.    Rept.   on  Ct)ntraci  A  r(U4- 1)GEN- 1  2.   Dec  61, 

I  Sp.     -i  i  refs. 


riD-i:'242    OTS    Si.  10 

National  Inst,   for  Research  in  Dairying,    L'.   of 

Reading  (Ct.   Brit.  ) 
rm     DICE.STION.     .\BSCWPriON.     rRAN.SPORT    AND 
MEr.\B(OLISM   OF    FATS   IN  '^F    RUMINANT.    Prog- 
ress rept,,    Se-p  61 -Feb  62,   on  Contracts  AT(30-1)26.1S 
Aud  lAIA-"!)   US.     8  Nov  62,    4p. 


riD-r24^  ors  si.  lo 


National  Inst,   for  Research  in  Dairying,   U.  of 

Reading  (Gt.   Brit.  ) 
THI     DICE.STION,     ABSORPTION,    TRANSPORT   AND 
METABOLISM  OF    FATS   IN   THE   RUMINANT.    Prog- 
ress rept.,   Sep61-Mav62,  on  Contracts  AT(. 30-1  )263.S 
AND  lAI  A   70  US.     8  Nov  62,   ,Sp.     10  refs. 


TIP   r241     OTS    51.  10 


National  Inst,   for  Research  in  Dairving,   U.   of 

Rt  ading  (Ct.   Rrii.  ) 
THE    IRANSPORT  Ol     TRITIUM-LABELLED  TRI- 
GI.YCFRIDI-    FROM    TTIF    RUMEN  TO  THE  MILK   IN 
im    cow,    bvH.    F.   Glascock  and  F.    W.    Wright.   Rept. 
on  Contracts  AT(3()- 1)26 3,S  and  lAI  A-70/US.    1961.   9p. 
Ill  lets. 


Zoology 


An-282  661       (yrs$19.  7,5 


6.s~l-,t  Aeromedical  Research  Lab.  ,   Holloman  AFB, 

N.    Mex. 
nil-;  (IIIMPANZEE.   A    rOPICAl.   BIBLIOGRAPHY,   by 
Frtxienck  H.    Rohles,   Jr.   June  62,   314p.   2350  refs. 
ARI,-TDR-62-9;  NASA   N62-1570Z 

DluSCRIPTORS:    •Primates,   •Bibliography,   Anatomy, 
Physiology,  Pathology  medicine.  Psychology,  Biology, 
Pharmacology 

This  bibliography  encompasses  the  following  areas  of 
re.search  on  the  chimpanzee:  anatomy,   physiology  and 
pharmacology,   pathology  and  experimental  medicine, 
psvehobiology,   and  miscellaneous  researches.  (Author) 


PB  160  154      OTS      $1.60 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 
NOTES  ON  THE   BIOLOGY  AND  COXFROL  OF 
MOSQUITOES  AT  UM'AT,  ALASKA,  by  Leo  A. 
Jachowski  and  Carlos  Schultz.    Rept.  no.   1  on 
Project  NM  005  017.    12  Jan  48,   20p.   2  refs. 

DESCRIPTORS:   Biology,  'Pest  control,   *Mo3quito.?s, 
•Alaska,  DDT,  Fuel  oil,  Insecticides. 

The  Arctic  mosquitoes,  all  of  the  genus  Aedes.  found  at 
Umiat,  Alaska,  have  only  a  single  generation  annually. 
They  overwinter  in  the  egg  stage  and  hatch  as  soon  as 
the  ice  thaws  from  around  the  eggs  in  the  spring.    Larval 
dL^velopment  requires  almost  a  month,  pupal  develop- 
ment about  five  days,  and  the  adult  female  mosquitoes 
persist  until  the  first  heavy  frost.    Weather  conditions 
also  play  an  important  role  in  the  growth  and  activity 
In  the  control  program  aerial  spraying  of  fuel  oil  alone 
as  a  larvicide  was  unsatisfactory,  while  spraying  with 
a  5  per  cent  solution  erf  DDT  in  fuel  oil  produced  erratic 
results     Five  and  10  per  cent  solutions  of  DDT  in  fuel 
oil  applied  aerially  in  a  dosage  of  0.  2  and  0.4  pounds  of 
DITF  per  acre  markedly  reduced  the  adult  mosquito  for 
approximately  five  days.   (Author) 


CHEMISTRY 

TID-8213   OTS    $1.00 

Bureau  of  Mines,  Washington,   D.  C. 
DEVELOPMENT  OF   DEPLETED-UR ANIUM  CATA- 
LYSTS FOR   DESTRUCTION  OF   AIR   POLLUTANTS  IN 
AUTOMOBILE  EXHAUST,     PART  I.   DEVELOPMENT  OF 
CATALYSTS  CONTAINING  DEPLETED  URANIUM 
PART  II.    OPERATION  OF  MOBILE -LABORATORY 
TEST  VEHICLE.     Rept.  on  Research  progress.   Fiscal 
Year  1962,    Jan  63,   48p.     5  refs. 

Analytical  Chemistiy 

TID- 13380   OTS  $1.10 

Laboratory  for  Nuclear  Science,  Mass.  Inst,  of  Tech., 

Cambridge. 
CRUSHED  UNFUSED  VYCOR   AS  A  SUPPORT  FOR 
GAS  CHROMATOGRAPHY,   by  L.  B.  Rogers  and 
Jeffry  C.   Spitzer.    Rept.  on  Contract  ATX 30 -1)905.   i960, 
3p,     2  refs, 

UCRL- 10575      OTS   $Z  Z5 

Lawrence  Radiation  Lab. ,  U.  of  California, 

Berkeley. 
KINETIC  ANALYSIS  OF  CONSECUTIVE- RE  ACTION 
MODEL  SYSTEMS,  by  Howard  R.  Siewert,  Peter  N. 
Tenney,  and  Theodore  Vermeulen.    Rept.  on  Contract 
W7405-eng-48.    30  Nov  62,   105p.    1 1  refs. 
NASA  N63-12421 

MCW-1479    OTS   $1.00 

Mallinckrodi  Chemical  Works,  Weldon  Spring,  Mo. 
PROCESS  DEVELOPMENT  QUARTERLY  PROGRESS 
REPORT,  July-Sep62.  Rept.  onContract  W14-108-eng-8. 
lNov62,   40p.    7  refs.    NASA  N63- 12022. 
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Hank  .irder  i:;tereor relation  matrix  was  oinputLii  fi>r  18 


I 

celerating  activity,   and  adsorption  on  columns  of 


gas.    Duration  is  theoretically  limited  only  by  eventual 


m  162921       OTS      $1   6<) 

N«val  Ordnance  Lab,,  Whitt-  Oak.  Md. 
AN  IMPROVED  METHOD  FOR  THE   ASSAY   OF    LiAl) 
AZIDE,  by  S.  G.   Lansman  and  J.  M     Rowen.    15  [Vc  S^ 
17p.  5  refs     NAVORD  repc.  4191    A[>88  \(n . 

DESCRIPTORS:   •Detonators,   'Lead  ci)mpc>unds, 
•Azides,  Additives,   •["textrins,   •Polyvinyl  alcohol, 
Chemical  analysis,   Fraaionation,  Titratuxi. 

An  Improved  method  at  assaying  lead  azidt-  containing 
dextrin  or  polyvinyl  alcohol  is  based  lxi  the  quantitativt 
(ttaCliUtion  of  the  volatile  hydrazoic  acid  produced  in 
the  reaalon  between  lead  azlde  and  dilute  sulfuric  acid. 
The  hydrazoic  add  is  collected  in  a  receiver  containing 
a  measured  quantity  d  eerie  oxidant  with  which  it  re- 
acts to  produce  nitrogen  as  follows: 

2N3      2  Ce<IV)       ^3    N2  ♦-S  Ce<III).     Excess  cerate 
la  determined  by  a  titration  using  a  standardized  sodium 
oulate  solution.    Dextrin  or  other  non-volatile  organic 
•ubatances  in  lead  azlde  do  not  interfere  with  the 
dlMillatlon  procedure  whereas  they  produce  high 
assays  in  the  Navy  specification  method  at  analysis 
(Author) 

Physical  Chemistry 


PB  162  470   OTS    $1.60 

Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
RELATION  OF  ODOR  TO  PHYSICOCHEMICAL   PKCJP 
BRTIES  OF  COMPOUNDS,  bv  Howard  G.   Schutz,  I  .hus 
J.  HlUenbrand.  and  Horace  W     Ray.   C^rierK  progress 
rent.   no.   I,  5  Dec  59-4  Mar  60,  on  Cxjntract  [)A  19 
l29-t^-15O0.  [1960]  Up.    3  refs.   File  no    P-1115. 
AD- 237  834. 

DESCRIPTORS;    Physical  cherrustry.   'Odors,  'Olfactorv 
thresholds,   Chromatographic  analysis.   Measurement, 
Determination,   Intensity,   Classification,   L:hgital  coin 
puters.   Mathematical  analysis,  Statistical  analysis 

Selection  and  collection  of  18  physicochemical  prt^per- 
ties  was  completed  for  30  compounds.    Subjecuve  odor 
parameters  for  30  compounds  for  suprathreshold  in 
tensity,  absolute  thresholds,   rate  of  adaptation,  and 
tector  scores  on  specific  qualities  were  also  compiled. 
A  computer  program  for  obtaining  multiple -regressum 
equations  was  developed.    Plans  were  made  for  gas 
chramatogTaphic  analogue  of  the  olfactory  process,  and 
for  absolute  and  suprathreshold  measurement.  (Author) 

PB  162  469   OTS   $1.60 

Bsnelle  Memorial  Inst. ,  Columbus,  Ohio. 
RELATION  OF  ODOR  TO  PHYSICOCHEMICLM.   PROP 
EKTIS   OF  COMPOUNDS,  by  Howard  a  Schutz, 
Hixrace  W.  Ray,  and  E.  Jack  Kahler.  Quarterly  prog- 
ress repc.  DO.   2,  5  Mar-4  June  60,  on  Contract  DA  19- 
l29-<yn-150a  [I960]  17p.   3  refs.   File  no.   P-11L5: 
AD- 248  886. 

DESCRIPTORS:  Tissues  (Biology),   Nerves,   Mathemati- 
cs! analysis,  Statistical  analysis,   'Olfactory  thresholds. 
Physical  chemistry,   Digital  computers.  Chromato- 
graphic analysis,  Chemical  reactions^  Programming, 
Seium,  Measurement,   Determination,  'Factor  analysis. 
Adsorption,  Qassificacion,  Albumins,  *Odors,  Blood 


K.mk  iirdiT  i:',ti.Tc  or  relation  matrix  was  c  >inpur<.il  for  IK 
ptiv-^iix.  iH.  tici:!K.il  .Ilk!  12  -^uhii.-^  nv(.-  ^nlor  paranict(.'rs. 
.\  ;iiulriplL'-gri  u.p  f.utm   .iivilv-^i-  vva.i  .nixluctevl  on  tlK' 
aU'VL'  nutn.x  .i:ii.l  rotarcil  to  -,i:;;pU'  -.r rvu  ' .;rt.-.     F-'ivi,' 
pt-.>-.K.  K  fn.'ri\K.il  factor.--  resuliL-d  wlu>.h  were  teiuatively 
lunied  according  'o  physical  and  olfactory  pnx.ess  in 
volved.     I'lxpc-riineiit-^  were  conducted  witli  gas  chrotna- 
tographK  columns  analogous  to  olfactory  pnvess  in- 
. hiding  :v,Li^ou.-,  (wafer,    .dhuin!;i),    ■^enx-i-'  (blo<x-i  -.erurn), 
.i.'iJ.  lUTNe  ti-,->i.ie  (Inai:;  fminogeiute),    ;i.-.i:)g  otlorant.-.  in 
ve-^ti^afLx!  r-  previoi.-,  .(Mitra*.r.     1  .ihles  were  prepariii 
jjivmg  retentior.  'is-u-  '.<•'.   'I'.e  .  ^!l 'r.ir.' -^  -t  idiix!.    (Aailioi) 
(Sec  al.so  PB  162  4"'0) 

™  l^J  46M     (trs  SI.  M") 

Battelle  Memorial  Inst.  .    CoUiinlHis,    Ohio 

Kia.ATio.N  t)[-  c)U)K  It)  piiy.sk:(x:iii:.mi(:ai.  pkop- 

LKnE:;S  Ul-    t()MP(H.Nl)S.    b>  liowaid  (i     Schutz, 
Horace  W     Ka>,    and  K.   B.    Ideii.    (^)uarterl>  progress 
rept.    no     ^,    =>  jun(.-4  Sep  N),    on(."ontracr  DA  19-12^- 
c4iii-l.S<)()     [19601   Up.     Wefs     File  ih..    P-1115. 
Al)-25()  467. 

ni-:SCRIPTC)HS    Ptiysical  chemistry,   •CXlors.    'Olfac- 
tory thresholds,   •  Factor  analysis,   Chrtimatographic 
analysis.   Chemical  propenies.   Physical  pr<ipemes, 
.Measurement ,    Classification,    Psyclx)logy,    IX-termina- 
tion,    Statistical  analysis,    ,^dst')rptlon,    Tissues 
(Biology) 

Nine  quality  factors  were  named  chat  were  obtained 

from  (^-factor  analysis  of  odorants.    Multiple  regres- 
-,ion  analyses  were  completed  for  eight  psychological 
odor  f>aranierers  using  selected  phvsictxhenucal  prop- 
erties.    Regression  equations  were  written  and  multiple 
correlation  coefficients  computed.    Gas  chromato- 
graphic analyses  were  conducted  for  selei.  ted  chemicals 
using  a  w(K)l  toluftin  ro  represent  the  cholincsterase - 
mhihitmg  ainvi!\  of  'he  >)doran!.s      Plan.s  were  inadi'  for 
work  on  absolute  tlireshi)ld  aiKl  suprathreshold  intensi - 
ries.    (Author)  (See  also  PR    U-J  4^9) 

PB    162    47S        ors   $4.64) 
Battelle  Sk-rnonal  Inst.  ,    Columbus,   Ohio. 

Ri:i-'\nc)N.sniP  b^'iavhen  f-iavor  .-vsn  riysico- 

OiEXflCAL   PROPLRHLS  ()!•    COMPOCN'DS,   bv 
Howard  C    Schut/,    Reynolds  c:.   Ovcrtx'ck,   and 
Richard  S.    l^yiium.    Rept.   no.    ^  (Final),    12  .\pr- 
31  Oct  58,   on  Contract  DA  19- 1  2^  qm  - 1 141.    U  (Xt  5H. 
46p.   21  refs.    File  no.   P-  11  IS. 

[)ESC:RiriX)RS    Taste,   Ptiysical  chemistry,    'Olfactory 
thresholds,   Ntathernatical  analysis,    'F'actor  aiialysis, 
Surface  tension.   Vapor  pressure,   Spectrographic 
analysis,    'OJors,   Statistical  analysis. 

Work  is  reported  on  the  following  topic     (1)  An  ex- 
periment on  adaptation  and  cross -adaptation  was  con- 
ducted in  which  10  subjects  rated  the  intensity  of  .30 
diverse  odorants  (on  a  9- point  scale)  at  suprathreshold 
levels  for  a  10- minute  period,   at  which  time  they  rated 
a  second  odorant  to  yield  cross -adaptation  information. 
ITie  results  of  this  study  revealed  a  high  reliability  of 
rating  performance,  distinct  differences  in  adaptation 
rate,   and  no  consistent  evidence  of  croKs-adaptation. 
(2)  Physico-chemical  data  were  collected  on  the  30 
txJorants  for  vapor  pressure,   surface  tension,   infra- 
red,  ultraviolet,   and  Raman  spev.'tra,  hemolytic  ac- 


celerating activity,   and  adscn-ption  on  columns  of 
ch.arci>;il,   alumina,    silica  gel,    I'uller's  earth  and 
kvithip..    ( ^)  Rank-order  correlations  were  computc\] 
.imi'i'.g  the  physico-cheiincal  variables  and  nine  factors 
.ibtained  m  a  factor  analysis  of  the   M)  ixjorants,    rate 
it  adaptatit)n,    and  intensity.    A  multiple  correlation 
.  ot'fficient  was  computed  between  the  physico-chemical 
variables  and  the  first  rwd  factors  and  intenslry,   which 
leachcxi  0.  "0  m  all  cases.    (4)    iTu."  results  are  dis- 
cussed aiKl  in!erj''r<.'!evl  in  the  light  ol  current  olfactory 
rheorv  and  recent  ex[x  riineinal  evidence.       (Author) 
(Nee  also  TO    162    4^^^) 


A.NPD-  r-126^       (TrS    $2.  f->0 


Bettis  .Monuv  Power  Lab.,    Pittsburgh,    Pa. 

somf;  obsfkva  rioNs  c()nc:i-:rning  Ai.niA-BF:rA 

IRA.X.Sl  noNS   L\   HYniUKlFN-PAl.l.Aim'M,    by 

I".    A.    Pement  dud  \\.    I      l.indsav,    Jr.    Rept.   on  Con - 

•ia.:Ar(ll    1)C;F:N-14.    (Vt  6(1,    2.^p.    22  refs. 
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!  in  l^ss^  ors  si .  60 


Blown  C,    Providence,    R.    1. 
().\>  \NICNS   AND  PIRO.XIDFS:     H-IFIR   CONSTITl'TIONS 
\Sn   KF.xrnON   MFCH.\NISMS,    Hv  John  O.    Fdwards. 
Annual  rept.   on  Cexitrac  A  r(3(V  1  )1  983.     20  Aug  62,    .Sp. 


x:rl-u)42i      ors  si.  =.u 


I 


l.-iwrence  Radiation  lab.  ,    I',   of  C'alifornia,  Berkelev. 
CO.NCFSrRAnON    ANP   Via.CXHY   PROFILES   IN    A 
SIFFAN    niFFCSK^N    rCRi:,    b\  Fred  J.    Heinzelmann, 
Dirshanlal  T.   Wasan,   and  Charles  R.   Wilke.    Rept.   on 
Contract  W:"40s-eng-4S.     l^  Aug  62,  6'Jp.     i6  refs. 
SASA    N6  3-I  ir-. 


rin- 16402  OTS  si.  lo 


Mmm  sota  I'.  ,    Minneapolis. 
F  I.rOKlSCl  ST    .\Nn  FLASH-PHOTOLVTIC   STL'niFS 
OF     IHl     ROLF-    OF-    RHOIX)PSIN   IN   SCOmC  VISION. 
bv  Rolx  rt  Livingston.     F-"inal  rept.   on 
Con'ract  AT(1 1  - 1  )'"l  8.   2s  Ju!v  62,    4p. 


riD- 16822  errs  sio. lo 


Worcester  Polvrechnic  Inst.  ,   Mass. 
nil     RF  LATIONSHIP  BFiTWFFN  OXIDE   FILMS  AND 
F-LF-CFRODE   POTENTIALS,   by  Robert  C.   Plumb.     An- 
nual progress  rept.     1  Jan-lS  Sep  62,   on 
Qmtract  AF(^-1)2479.     1962.     I23p.     26  refs. 

,\I)-2^7(W9       cn'S$7.6()  I 

Air  Force  Cambridge  Research  Labs. ,   Bedford,  Mass. 
SITERPRESJL'RE  BALLOON  FOR  CONSTANT  LEVEL 
FLIGHT,   by  L.   A.   Grass.   Aug  62,   72p.    14  refs.   In- 
struinentation  for  Geophysics  and  Astrophysics  no.   21; 
AFCRL -62-824. 

DESCRIPTORS:   'Ballcxms,   'Pressure,   'Meteorological 
ball<x)ns.   Stratosphere,    I>ensity,  Temperature,   Lift, 
•Qe-ophysics,    Instrumentation,   Design,    Flight  testing 

.Superpressure  Iwllcxins  are  Fughly  stable  platforms  for 
long -duration  experiments  in  the  stratosphere,  capable 
of  remaining  at  constant -density  altitude,  without  ballas; 
Jespite  diurnal  fluctuations  In  'superheat'  of  the  lifting 


gas.    Duration  is  theoretically  limited  only  by  eventual 
deterioration  of  the  plastic  or  loss  of  gas  by  permea- 
tion.   Equations  relating  superpressure,   superheat,  and 
free  lift  are  derived.    Developmental  problems,  design, 
cold -chamber  testing,  and  relative  merits  of  cylinder, 
tetrahedron,  onion,  and  sphere  are  discussed.    Flight 
data  confirm  capability  of  laminated -Mylar  spheres 
with  preformed  end  caps  and  bi-tape  seals.  (Author) 

AD-281  059      OTS      $2.60 

Columbia  U. ,  New  York 
PORT-ETIENNE:   MAURITANIA'S  NEW  GATEWAY  TO 
THE   WORLD,  by  Richard  J.  Peterec.    Rept.  on  Con- 
tract Nonr- 266(29).    fl962l  24p.  22  refs.   Technical 
rept.  Cu  22-62-Nonr  266(29)  Geog. 

DESCRIPTORS:   'Harbors,  French  West  Africa, 
Commerce,  Economics,  Fishes,  Minerals,  Trans- 
portation, Geography. 

l'CRL-10008    OTS    $1.60 

Lawrence  Radiation  Lab. ,  U.  of  California,  Berkeley 
THE  TIDES:   A  DYNAMIC   EXPLANATION  BASED 
L'PON  FUNDAMENTAL  PHYSICAL  CONCEPTS,  by 
Ira  P.   Pratt,  Jr.    Rept.  on  Contract  W7405-eng-48. 
Jan  62,    LSp.     8  refs. 

NASA  N63- 13990     OTS  $6.  60 

Rand  Corp. ,  Santa  Monica,  Calif. 
MAGNETIC  FIELDS  OF  THE   EARTH  AND  PLANETS, 
by  J.   W.   Kern  and  E.  H.  Vestine.   Rept.  on  Contract 
NASr-21(05)  Mar  63,  66p.   143  refs.  Memo  RM-3523- 
NASA.  . 

Geology 

Order  from  GPO   $1.  00  as 
I  19.  13:1539-L 

Geological  Survey,  Washington,  D.  C 
GEOLOGY  AND  GROUND-WATER  RESOURCES  OF 
THE  FAIRFAX  QUADRANGLE,   VIRGINIA.   COhTTRI- 
BUnONS  TO  THE  HYDROLOGY  OF  THE  UNITED 
STATES,   by  Paul  M.  Johnston.   1962,  68p.  59  refs. 
Geological  Survey  Water-Supply  paper  1539 -L. 

DESCRIPTORS:  "Geological  survey,  'Virginia,  Water 
supplies,  'Hydrology,  Sources,  'Geology,  Chemical 
properties 


Order  from  GPO   $0.  45  as 
1  19.  13:1619-M 

Geological  Survey,  Washington,  D.  C. 
GROUND-WATER  RESOURCES  OF  COW  VALLEY, 
MALHEUR  COUNTY,  OREGON.   CONTRIBUTIONS  TO 
THE  HYDROLOGY  OF  THE  UNITED  STATES,  by 
S.  G.  Brown  and  R.  C.  Newcomb.   1%2,  42p.  2  refs. 
Geological  Survey  Water-Supply  paper  1619-M. 

DESCRIPTORS:  Geological  survey,  'Oregon,  Water 
supplies,   'Hydrology,  Sources,  Irrigation  systems 
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Lewis  [Research  Center,    National  Aeronautics 


addition  to  showing  that  adsorption  could  be  a  very 
serious  problem.   Methods  for  minimizing  adsorption 
were  devised,   esoeciallv  for  working  wirh  <;ftflu;arpr 


Adsorption,  Claasiflcation,  Albumins,  •Odors,  Blood  i>-n.l,   ultravu)k-t,   aixJ  Raman  sptxtra,  hfrnolytic  ac 
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Order  from  GPO      $3.  00  as 
I  19.  16:345 

Geological  Survey,  WashingrcM,,   D.  C. 
PETROLOGY  AND  GEOCHEMISTRY  OF  SELECTKL1 
TALC-BEARINC  ULTRAMAFIC   ROCICS  AND  ADJA 
CENT  COUNTRY   ROCKS  IN   NORTH -CE^^^R.^L 
VERMONT,  by  Alfred  H.  Chidester.    1962,   22<^. 
134  refs.  Geological  Survey  Professional  Paper  MS. 

DESCRIPTORS:    Geological  survey,   •Vermont,    •K>^k 
(Geology),    Igneous  rock,    'Tak,    Minerals,    RiKk- 
forming  minerals,   •Petrolc3gy,   'GeochemistrN 

UCRL-7133      OTS    SO.  50 

Lawrence  Radiation  Lab.  ,   L'.  of  California, 

Livermore. 
BOREHOLE   TV  CAMERA  GIVES  GEOLCX-LSI-S   IN- 
SIDE STORY,   by  Nicholas  M.   Shot:,    Repu  on  Con- 
tract W7405-eng-48.    5  Nov  62,    22p. 

TID- 15993      Available  on  U^n  from  0T<^ 

Sandia  Corp.  ,   Albuquerque,   N.   Mex. 
SYNTHESIS  OF  SHOCK  Hl'GONICTTS   FOR  ROCTC 
.MATERIALS,   by  A.   J.   Chabai.    Rept.   on  Contract 
AT(29-l)789.    15  Mar  62,    30p.    23  refs    SCDC   25(<). 

Physic*  of  the  Atmosphere 

UCRL-6792-T      OTS   $1.  10 

Lawrence  Radiation  Lab.  ,   L'.  of  California, 

Livermore. 
THE   ELECTRON  SPECTRl'M    -ROM  SU  TV  12^^  kE-.V 
OBSERVED  ON   DISCOVERER   SATELL HES  29  AND 
31,   by  L.  G.  Mann,   S.   D.   Bloom,   and  H.   I.   Wc>[.    |r. 
Rept.  on  Contract  W7-K)5-eng-4H.    iSFcb^i.   4p. 

Order  from  GPO  $0  50  as 
C  13  46:162 

National  Bureau  of  Standards,  Boulder,  Colo 
THERMAL  BALANCE   IN  THE   F   REGION  OF   THE 
ATMOSPHERE,  by  Douglas  C.  Hunt.    Sep  62,   87p. 
45  refs     Technical  note  162:  NASA  N63- 12645 

DESCRIPTORS:   •Atmosphere,   •Ionosphere,   •Thermal 
radiation,  Solar  radiation.  Atmospheric  temperature, 
Atmosphere  models,  Partial  differential  equations, 
Thermodynamics . 

An  investigation  is  made  of  thermal  mechanisms  anu 
detailed  properties  of  the  atmosphere  at  F -region 
heights.   The  method  used  constructs  a  thermal  model 
at  the  atmospheric  F  region  based  on  experimental  data 
combined  with  theoretical  results  and  arguments.    The 
heat  balance  equation  for  this  model  is  simultaneously 
solved  with  the  barometric  equation.   The  resultant  mass 
density  profiles  are  then  compared  with  observed  mass 

density  profiles  to  determine  how  much  heating  hv 
same  external  source  is  necessary  in  the  F-reguxi 
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PB    162  8^1        OTS   S.8.  10 
Stanford  I  .  ,    t  ^alif. 

oblk^k'f;  FLOW  LOSS!  s  IN  s(!Uj:n  NU'i  kix  Hr:-\r 

L-XCIL-VNGHRS,    by  W.    II.    Conitois.     fcvhrncal  rept. 
n.'.    2'^  on  tx>nrra<.t  Nonr   22=^  (2  ^).    Junt.^6,    86p.    23  refs. 
Mh  HI  <   <^). 

ni..SCRIProRS      •Heat  exchangers.    'Wire  screen.-. 

I  :..k!  fl.'V^,    •CLidc   .a:x  >.    Hiff  ■i.-cr- ,    IXii. :  bend.->, 
N' 'Zzli.--,    -Snii 'ki-.-^,    lk\i:  r!M:'..-lLr. 

The  tl- 'U   -:M.-a:n  mechaniv'al  e;HTk;\   I^^-m  -  a:k:  t'hi'A 
r:uildi-^tril',:rii '!■>  .ir  obhqut.'  flo\>.  angU-s  which  aJveisely 
affect  tiieri'iial  performance  vsere  sUKlied  and  means 
are  sug^estiv'.  for  reilucmji  thi.Tn    Hmpirical  data  are 
presented  troiM  ex[x-rimt.-nts  on  ot'lKjuc  inflow  ^fkI  out- 
flow (lH.-rv.ee:;  plane  paralii'l  walls)  to  a  scrcvn  nuiirix 
>',■'    ir  S<l''.    "s.S''.    "11.'^''.    A'.\*.  NH'  ti>  thf  -.ijtplv  anJ.  dis- 
charv^e  Jucts.     ITie  angU'.-  •.>.;;ict'.  the  .!uct.>  nuulc  .Mth 
the  ::utri\  w-rc  i-qiui!  i:i  ca^  f'.  va.-c     srrioke  wa.-  m 


triidiKed  i: 


f !.  .w 


ream. 


l"h,e  visible  flow 


patterns  were  .i.-ov!  to  hflp  explain  the  nic-ehanisins  m 
volve<.l.    Miioke  tracfs  were  ustxl  a.-,  a  guide  in  design- 
ing guide  vane.-,.    Results  indicate  that  guide  vanes  m 
•i'.t    .low  r,.-^:  ream  duct  can.  rLxiucc  but  n(  .r  eliminate  the 
losses,     n-.e  maj.'i    .-^ource  ot  los.-  is  the  increases! 
length  of  •!-...■  tl.'W  path  through  the  matrix  and  the  higti 
vel.>citie.>  in  'h,e  fu  >t  tew   Liver-   Ah.ere  'he  flow   is 
turned.     lo  eluiunate  :r;i-  .-ource  ttie  flow   may  first  be 
tume'd  iK-fore  it  ei-.Li>  die  matrix  by  (1)  reidcMgiung 
the  entrance  .luet    tr  (J)  installing  a  large  nutiiber  ..f 
c:  '-elv  -pa^L-d  v.in.e-  iriimediately  bef. 're  'h.e  core.    .\n 
,i:..a;v.M-  -!>'w-  the  .id\er-e  effect  ^m  the  heat- transfer 


;vrfiu  rnan.v  <.■  wh.u 


tfun  :h,e  fli'W  maklistrr 


buuon  caused  by  tlie  L.>e    .i  ..bii 
cores.    (ASTIA  abstract) 
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Aeronautical  Engineering 

NASA    ^^i    12M6       (flS  $.).  (X» 

I^nglev  Rc•^e■arcr;  (enter,    Nari>i.ial  .A^er.  naat  ics 
An^  Space  Administration,    Langlev  [Statuui]  \'a. 
PRE.SSIRE   DISTRIBITION  OF   A   0.  0667- S(^ALF 
.MODEL   OF    LHF    .KIS   AIRPl.ANF   FOR    AN  ANGLE- 
OF- ATTACK   RA.NGE  OF  (F  TO  2So  AT  MAC:H 
NIMBFRS  OF    2.  «),    2.  ss,    AND  4.6s,    bv  B.    Leon 
Hi  Kdge  and  Paige  B.    Burbank.    Mav  60,    declassified 
^  [ine  ^2.    IMp.    ^  refs.    re«.-hnical  memo.    X-2""S. 

N  A.SA    N^  M  2.^  21 '       'MS    $1.2.=. 

I.angley  [Research  Center,    National  .Aeronautics  dnd 
Space  Administration!  Langlev  [Station]  Va. 
SINfl'LATED  Fl.ian    I NVFuS' LIGATION  OF   SC:ALHn- 
.sPLFD  ELASTIC   SWErL-WING  BOMBER  AND 
FIGHTER   .\K)DELS  (XX'n.FD  \MN'G  TIP  TO  WING 
LIP,   by  Robert  F.   Tlu.mpson.    14  Feb  S6,   declassified 
l~]uly^2.    44p.    ^  refs.    Research  memo.    R.M  L55J24. 

NA.SA   N63- 1252S       OTS  $tJ.  ~"^ 

Lewis  [Research  Center,   National  Aeronautics 
and  Space  Administration]  Cleveland,   Ohio. 
EFFECTS  OF   SECONDARY- AIR   FLOW  ON  AN^'CLAR 
BASE   FORCE  OF   A   SLTERSC^IC  AIRPLANE,   by 
IXinald  ].   Vargo.    11  Oct  54,   declassified  IT"  July  62. 
2^p.    s  refs.    Research  memo.    RM  E54G2H. 


NASA   N63-12.S()S       OIS  $1.25 
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Lewis  [Reseat  ch  Center,    National  Aeronautics 
and  Spate  AdmmistratHjn]  C.levcland,   Ohio. 
PliRFORMANCF   CHARAC  I  ERIS'LICS  OF  SEVERAL 
DlVl-RGKN  r-SHROL'I)  AIRCRAFI    EJHC-TORS,   b\ 

William  K.  Greathouse  and  William  I".  Beale.  hSepSS, 
Jeclassidcd  1~  LjK  b2.  4bp.  24  refs.  Research  memo. 
KM  hSSG2la. 


NASA    N63-  12S2b       OIS  $ii.  T'S 


l.i-wis  [Research  tenter.    National  Aeronautics 
and  .Sfiace  Administration]  c;ieveland,    Ohio. 
rCMPINC   CHARACTFRIS'ncS  FOR    SEVERAL  SIML'- 
l.A  I  i;n  \'ARIABI.F-GHOMELRV    EJECTORS  WITH  HOT 
ANHCOin  PRINLARY    FLOW,    by  Jc^in  L.    Allen. 
■^  Vp  S4,    Jcvlassifiexl   1~  JuU  ^2.    26p.    II  re-fs.    Re- 
^e.i!\h  memo.    R.M  H54G15. 


Chemical  Engineering 
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Lavsr<.nce  Radiation  Lab.,    C.    of  California,    Berkelev 

L()Nc;irrniN\L  mixing  in  packi-ii  gas^rsorp- 

IION  COLl'MNS,    bv  William  V.    Dunn, 
I  hetnlon    WriTU  ulen  and  t)th(.  rs.     Rept.   on         I 
C-n'ric!   W-40^^.nk;    4h.      \\   ]uh  ^2,    6-p.      H  refs. 


M  (  ■(  )-,sS2 


OTS    SO.  =^0 


National  Lead  Co.   of  ohi(\   C^incinnati. 
ivOll-.   Ol'   liVnKOXIDl-;    ION   IXRLNG  SLRIPPING  OF 
Liv-NNILM    {•ROM    IKl-n   Bl'lVL   F'HOSPILME    ^    KERO- 
Sl  Nl     SOIVi;.Vr   INLO   WALLK,    b\    r,    J.   c:ollopy  and 
K.    K.    Klopfen-iem.    KL'pt.    on  Contract  A  L('V)- 1)1  156. 


PB    16J    SS4       t)LS  S.^.  60 


Naval  Radiological  IX'fense  I^ib.  ,  San  Francisco, 

Calif. 
niiSIGN   AND   PFRFOR.MANCF  OF   A    PLASTIC- 
LINED  L'l.LRAFILTER,   bv  C.   M.   Callahan  and 
j.    R.    Lai.    s  )ulv  60,    39p.    11  refs.    Rept.  no.  TR-492; 
AD  2.SO   ,S12. 

ni:.SCRIFrORS-  Radioactive  isotopes,  Design,  Radio- 
K  [.\  e  tall-ixit,  Colloids,  Plastics,  .Separation,  Mem- 
bianes,    Sea  water,     lests,    .Materials,    ♦l^btiratory 

cfjuipment,    'Water  filters. 

A  li.iCite-linei.1  high-pressure  ultrafilter  was  designed 
anJ  teste*.!  for   use  with  corrosive  inorganic  solutions. 
Ite  design  and  the  construction  materials  uscxi  were 
vjlIi  th.it  solution-metal  interfaces  were  eliminated  in 
;t.e  app.itaijs.    of  tlitee  commercial  dialyzing  mem- 
bi  .mes  iiu  est  igattxl,   the  fi Itering  character  istics  (rf 
!A-  were  satisfactory  for  separating  colloidal  mate- 
nils.    I-iltration  of  distilled  water,   hydrochloric  acid 
dnA  several  salt  solutions,    to  determine  whether  fil- 
tratu.n  rate  and  solute  concentration  are  constant, 
''hiiwcxl  that  the  rate  of  filtration  became  a  maxim'um 
t--arly  and  then  slowly  decreased.    Filtrations  widi 
radioactive  tracers  were  also  made  to  determine  the 
extent  of  ads(Mption  on  the  components  of  theapparatus. 
These  experiments  verified  the  screening  effect  in 


addition  to  showing  that  adsorption  could  be  a  very 
serious  problem.  Methods  for  minimizing  adsorption 
were  devised,   especially  for  working  with  seawater 
media.  Tests  were  made  with  the  radiocolloids  Zr- 
95-Nb-95  to  show  that  radiocolloids  were  effectively 
separated  by  ultrafiltration.   (Author) 

PB  162  893      OTS  $1.60 

Texas  U. ,  Austin. 
A   FLOW  REACTOR  FOR  KINETIC  STUDIES,  by 
J.   R.   Streetman  and  F.  A.   Matsen.   Technical  note 
no.    18  on  Contract  AF  18(600)430.   May  55,    15p.    1  ref. 
OSR-TN'-55-125;  AD-63  363. 

DESCRIPTORS:  *Towers  (Chemistry),  Reactors,   De- 
sign,  •Acetylenes,   Reaction  kinetics. 

A  new  flow  reactor  has  been  constructed  for  study  of 
the  kinetics  of  thermal  reactions  in  acetylene  and 
oxy-acetylene  systems.  This  provides  temperature 
and  flow  control  and  permits  observation  of  effects  of 
addition  of  various  diluents  and  reagents.  In  order  to 
have  the  information  available  for  reference  in  con- 
nection with  reports  on  a  series  of  investigations  now 
in  progress,  a  detailed  description  of  the  construction 
and  calibration  of  the  unit  is  given  in  this  report. 
(Author) 

Electrical  and  Electronic  Engineering 

AD- 274  787      OTS      $1.60 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 
A   CERAMIC  GRID  FOR  HIGH  POWER  ELECTRON 
TUBES,   by  A.  Matthewson.    Nov  61,   20p.  6  refs. 
AFCRL  961. 

DESCRIPTORS:  ♦Electron  tubes,  *Electrodes, 
•Thermionic  emission.  Vacuum  systems.  High  tem- 
perature research.     Refractory  materials,  Ceramic 
materials,  Titanium  compounds,  Oxides,  Design, 
Tests,  Materials,  Electron  tube  parts. 

This  paper  summarizes  the  problem  of  grid  emission  in 
high  power  electron  tubes,  its  cause  and  effea,  inclu- 
.sive  of  materials  investigated  by  this  laboratory. 
Indicating  the  lack  erf  satisfactory  materials  for  grids, 
the  study  describes  titanium  dioxide  (Ti02)  as  one 
material  that  can  be  used  effectively     (Author) 

PB  162  853       OTS  $28.50 

.Armour  Research  Foundation,  Chicago,  111. 
PROCEEDINGS  OF  THE  CONFERENCE  ON  RADIO 
INTERFERENCE  REDUCTION  AND  ELECTRONIC 
CO.MPATTBILITY  [NO.  6]  HELD  AT  THE  MUSEUM  OF 
SCIENCE  AND  INDUSTRY,    CHICAGO,    ILLINOIS 
OCTOBER  4-6,   1960.  Oct  60,  727p.    113  refs. 

DESCRIPTORS:     ♦Conferences,   ♦Radio  interference, 
Rc\Juction,   ♦Electronic  equipment,   *Compatibility, 
Electromagnetic  shielding. 

Contents: 

Missile  and  space  considerations 

/Vntcnna  measurement  seminar 

Systems 

Shielding  I 

PrcxJiction  methods 
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Instrumentation 
Spurious  emissions  I 
Suscentibilltv 


cl■^lon  theiii  V     ire  u>ei.l.     A  program  to  ti.  st  the    validity 
(it  thi.    appt  iiMin.iMoii^  anil  ,i^--.  --^  i  ht    ovitall  -.-v-it  m 
(Xtturmanct    w.i-.  ca  r  rr  d  out   bv  simulation  of  the  sv-- 
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DESCRIPTORS:   ♦Cathodes,   ♦Oxide  cathodes, 
♦Nickel  alloys,  ♦Carbon  alloys,   ♦Aluminum  alloys. 


[)onald  J.   Vargo.    11  Oct  54,   declassified  IT"  July  62. 
2^p.    '^  refs.    Research  memo.    RM  E54G2rt. 
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Prediction  methods 
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Instrumentation 

Spurious  emissions  1 

Susceptibility 

See  also  PB   148  074 


PB  162  998    OTS  SS.60 

Burroughs  Corp. ,   (Philadelphid  ]  P;i. 
DEVKLOPMENT   AND  CONSTRIT  FION  0\     \   I  I'V- 
TIONAL   TESV  MODEL  TELETYPF:  WRIIl- K    SIT 
AN/FGC-36  (  ),   by  I.  Classman.    i\)uarrerlv  progr.  -,^ 
rept.   no.    1.   15  ]unt--15  Sep  S7,  on  Contract  DA   ^- 
O.i9-sc-74«40.    [l9S7l60p.   6  refs.    Kept.   no.    IK-^'"- 
40;  AD- 1 49  642. 

DESCRIPTORS:  •Teletype  systems,   •Communication 
systems.  Teletype  equipment.   Electronics,  •hlccrronk 
recording  systems.  Circuits,   Mechanical  engineering. 
Engineering  personnel.    Design,   Construction,   Model 
tests. 

Progress  is  reported  for  work  accomplished  on  the 
following  phases:  (I)  Electrographic  Recording  techniqu.,- 
a  plastic  nrxxlel  has  been  fabricated  to  investigate  tta-i- 
bility  of  attaining  good  Inlung  compatible  with  specific.! - 
tion  on  line  visibility;  good  inking  i^  attainable.   A 
second  model  will  approximate  the  actual  teletspt  wrirt-r 
configuration.     Experimentation  and  studv  cm  elimina- 
ting a  controlled  atmosphere  (II)  Electronics  -  conver- 
sion of  start-stop  signal  to  five  bit  parallel  code  using 
solid  state  techniques  is  under  way  using  an  electronic 
analog  of  mechanical  distributor,   with  definite  ad- 
vantages over  the  pulsed  oscillator  scherhe  used  in 
existent  electronic  distributors.  (Ill)  Mechanical  -  ha- 
been  concerned  with  the  paper  advance  mechanism  and 
paper  feed  -  To  meet  requirements  of  visibility  of 
printed  copy,    a  combined  paper  feed  and  calendering 
station  has  been  initiated  -  efforts  towards  Ll'CIP(^ 
have  been  concentrated  in  the  design  of  printing  heads. 
A  studv  of  three  keyboards  has  bee-n  made.  (Author) 


PB  162  867    OTS    Si  2.  50 

(Carlyle  Barton]  Lab.,  Johns  Hopkins  U, , 

Baltimore,  Md. 
SIGNAL  DETECTION  BY   ADAPTIVE   ETLTERS,   bv 
E.   M.  GUser.   RepC.  on  Contract  AF  ^^616)6:'^^. 
Apr  60.    I75p.   18  refs.  Technical  rept.   no.    AF-^^. 
AD-235  31S. 

DESCRIPTORS:  "Radio  signals,   IXtection,   'Signal-'o- 
noise  ratio,   •Radio-frequency  filters.   Statistical  analy- 
sis.  Analog  computers.   Digital  computers.   Simulation. 
Theory,  Radiofrequency  pulses.  Tests. 

A  system  Is  described  which  is  capable  of  adapting  and 
optimizing  its  response  to  the  class  of  pulse  signals 
whose  individual  pulses  are  less  than  T  seconds  in 
duration.     The  analysis  and  synthesis  of  the  adaptive 
system  is  facilitated  by  the  use  of  an  orthogonal  function 
decomposition  of  the  received  signal.     The  use  of  the 
orthogonal  decomposition  permits  synthesis  of  optimum 
linear  filters  by  various  circuit  techniques.    The 
structure  of  the  system  utilizing  such  a  decomposition 
is  described  in  detail.     Since  the  operation  of  the  adap- 
tive filter  Is  based  upon  signal  detection  and  estimation 
in  noise  backgrounds,  considerable  attention  is  de- 
voted to  the  relationship  between  optimum  signal  de- 
tection aiKl  estimation.     The  methods  of  statistical  de- 


cision theiiiv     in    ijsid.     A  program  to  t^  st  tht    validity 
ot  thi.    ,ippi  iiMin.iMDn-.  .mil  .i^--.  --^  t  hi    ovt  t.ill  ■.-v--ti  in 
pi  I  fill  m. met    v^.i-  car  ru  d  out   hv  simulation  of  the  sy,- 
tiiii  on  txith    iiuiloi!    iiid  dieif  il  compuii-  r->.      I'hi    ri  suits 
ot  ;tK  SI    ^  x(x  r  im<  ni.il   I  uiis  ,ir  1    iK^etiKd.     (\uthoi) 

I'B    lOJ    -Jif'        U  1  N    SlJ.  =XJ 
("kvite  Corp.  .   Cleveland.  Ohio. 

I'll /oia.FC  irk:  CEKAxnc  Fii.ri-Rs  .wn  ik.vns- 

IMCiK^,   hv  n.    R.   C:urran    iix!  I.    Kuk-.ii.    Iii'.il 
ii-pr.    I    Juix    ^i^    2'>  Feb  6*1.     m-  T.  mii  i  .n  •  D-V    ^'<-U.i9- 
,, -~S(iUJ.    i=<  .\Li!    Ml,    l"lp.    1    t'.I.    AD   J  •><''><), i. 

[H.-Sri<iri  OK.'i.      •liilL':  MUttnu-  treciueiu'.   fillet-. 
•Piezi>---kvti  ic  tran>diKe! -,    •(  naiiiK    :;iaii'i  i.il-, 

iV-i^:-. 

1  rai  -formers  have  been  designed  for  use  with  ccr.imic 
LkMl-:    fil'ers,    aixt  the  previously  di-veIoix->.'.  cvliiuh  ical 
fikei    pack.ii:e  has  Ix-en  modifieil  to  faciht.ito  ,i>,- 'inl'lv 
.lad  inc!\\i-c  tcliaiulitv.     Itie  ttL'tjuencv  tangi    for 
leraniK    l.ulilei    filters  tiab  been  exteiuiixl  u.sii'.k;  luada- 
meiital  diw:  tii-'  .'Vi-rtone  radial  resoiiaioi -.    .\  1   inc 
f'.inJanieiital  m>Kk    la.lUei    filtci    li.i-  I'eer  .levelo}X'd  .iiid 
paiKaeeil  ir,  rfie  .\Ucro-.\l.^:i:lc  .  o-tigut  ,uio-,.    'Aitti  a  ^> 
iL-.-oi'.ator  filter  (K-cupying  it.DJ  .  aln.   lach.    S.iirce.s  of 
-;iuriou-  fi'-pon.ses  in  4.3  mc  thickiie.->  i'.soiiatoi> 
have  been  investikZ.uo!,    atn!  -e\ei.il  iiurfnKl-  .!e\  ised  to 
-uppre.s-  tliem.     A   ^erio  . 'f  cli.iimic  i  oI!ii> 'sit  loi'. 
-nidies  i.ulininatovl  in  the  developMu-nt  <  .f  .i  -tabk'  tilt,  i 
ceramic  with  over  rwice  the  mecliaaical  tj  .iixl  h.ilt  tin 
diekvtric  constant  of  that  previou.si'v  .ivailalilo.     Iha.^ 
.ei.Kiuc  :a-  Ixen  used  to  give  laddei   tiltei-  ^vnh 
L\':e;:u-ly  .-teep  skirts  and  with  pas-  banJ,.-  a-  narrow 
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l-.iectio   (ipt.^dl  Svs!ei;i>,    liK  .  ,   I'a^adeiia,    ('aid. 
FKASlBll.lIA    sum     lOWAK!)  nFVFl.OPMFM    OF 
RAl'JlAriON    KFSISIANI    SOIAK    (■{•kk.  b'.   S.    Kave. 
MoiUhK    rept.    1     W   J.iv    ^2,    -  t.  koiui  .n  t   \AS~^2. 
1=^A..,.:^2.    rp.    F-.CSrept.    Jt  isi  i    MI     ^. 

PR    I  b  J  "S  i  ^       O  1  ^  ■>  4 .  M) 

Electron    1  ufx    t<-.  .s.ai  .  h,  1  .ib.  .    1".    of  Minnesota. 

MinneapoU.s. 
niFFlSlON  A.M)  l.M  h.KI  Akh.  sn  Dll-.SlA 
CA  rHODh  Skb.b.Vi-.  NlCkl-.k.    t)\   W.   (i.    Shepherd. 
i^uai^eiU   rept.    no.    -,    ^  |an-^  Apt    S4.    on 
kontia.  ■  NC^Ksi -^  ir  J.    !i^''4l   -t^-p.    i  i   -l^. 

nh..S<.:KlPr()KS:    'ka-hviOe^,    •(  )\Kk   i  aihoJo, 
•Nickel  allo\>.    •Aluminum    illovs.    •  I  Itanium  allov  s, 
•Diflusion,    koatings,    •Strontium,     Itxrmionic 
!- triission. 

Diffusion  coe-fficients  have  Iven  obtained  tor 
aluininum    md  titanium  .n  tiKkcl.    The  le.sult^  lan  b.- 
desirifx-d  b\   ttii.   e(juatioiis; 

l\\[    -      1.-^    e\p  -    h4,iHKi/Kl    v.m~/>ec. 
1>1,     -    n.  ^6  c\p      -      hi.  4{)i)/K  r  cm--','.src. 

[-.xperim  .-nt,-  ,ii  e  described  which  has  the  obiective  o' 
determining  whether    tfie  Sr  evolution  w,is  int  lueiKi.-d 
by  drawing  current  from  .in  oxide-  lathoele  fvist-d  on 
pureni^kil.     (.See  aUi)  PB    162  His) 
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Electron   I'ulx-  Research  Lab. ,    k.   of  Minnesota, 

Minneapolis. 
DlFFkSIQN  AND  IN  rt'RFACE  SR'DIES  ON 
ClArilODE  SkliEVE  NICKEL,    by  W.  G.   Shepherd. 
I  Kiai  ti^rly  rept.    no.   6,   4  Apr-^  July  54,   on 
Contiact  NUbsr-6,U72.    [N54]    i5p.   6  refs. 

DkSc:RlPrORS:    'Cathodes.    'Oxide  cathodes, 
•Nickel  alloys,    *  Tungsten  alloys,    *ritanium  alloys. 
•Manganese  alloys,   Spjctrographic  anaUsis. 
•Diffusion.   Coatings,    'Strontium,    •Barium, 
rhirm ionic  emission. 

A  discussion  IS  given  of  some  of  the  problems  which 
aiisL-  m  diffusion  studies  of  a  low  solubility  solute 
element  when  an  interm  .'tallic  compound  or  other 
m.soluble  compounds  may  ojcur  on  grain  boundaries. 
A   spectrophotometric  technujue  for  the  analysis  of 
tungsten  in  nickel  is  describe\i.   Re-evaluation  of  the 
diffusion  data  fi)r  manganese  in  nickel  yields 


S-8 


1\1: 


s'J    cxp    -(67,  100/RT)  cmVsec. 


A  >tudy  has  tx-en  completed  on  several  carbon 
Uii  ked  nickel  cathtdes  in  which  observations  of  the 
Sr  evolution  and  thermionic  emission  were  made  as 
tuiictions  of  time.   (See  also  PB     162  S19) 
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hdectron    I  ufx-  Research  kab.  ,    k.    of  Minnesota, 

Nknneapolis. 
niFFLSlON  AND  INIFRFACE  SFl'DIES  ON  CATHODE 
Sli-:b;\H  N-ICKEk,    bs  W.  G.  Sheptierd.   Quarterly 
rept.    no.   ^,   ^  julv-^  Oct  54,   on  Contract  NObsr-6317  2 
'1^=^41  4Qp.    10  refs. 

DHSkRinORS:  'Cattiodes,   'Oxide  cathtxles,    'Nickel 
alloys,    'C'arbon  alloys,   Silicon  alloys,    'Aluminum 
lUovs,   Spectrographic  analysis,    'Diffusion, 
•Alkaline  earth  compounds,   Oxides.    'Strontium, 
•H.ir mm,    Thermionic  emission.   Coatings. 

A  ni  )difiLation  of  a  spictro-photometric  methcxi  for 
the-  determination  of  Si  in  steel  has  fx.'en  found  to  be 
applicable  to  the  determination  of  Si  in  nickel. 
.Solutions  are  given  for  the  diffusion  equation  for 
M  veral  sets  ot  txiundarv  conditions  encountered  in 
cathide  problem-^.    Results  obtained  for  Al-Ni  alloy 
liases  fabricated  into  diffusion  couples  by  plating  of 


DESCRIPTORS:   'Cathodes,   'Oxide  cathodes, 
'Nickel  alloys,   'Carbon  alloys,   'Aluminum  alloys, 
'Manganese  alloys,  'Silicon  alloys,   'Diffusion, 
Coatings,   'Strontium,  •Thermionic  emission. 
Grain  structures  (Metallurgy),  Resistance. 

The  problem  of  producing  a  Mg-Ni  alloy  is  discussed 
for  the  case  in  which  a  particular  concentration  of 
Mg  is  desired  and  foreign  deoxidizing  agents  may 
not  be  employed.     The  measurement  of  pulse 
emission  current  and  strontium  evolution  during  life 

are  described  for  oxide  cathodes  based  on 
0.  229[,  Al-Ni  alloy,  with  and  without  a  pure  nickel 
plating,  and  on  M.a-Ni  alloy  without  the  plating.  The 
value  of  the  strontium  evolution  rate  at  maximum 
pulse  emission  current  is  noted  to  be  approximately 
2xl0"^'gms/cm2/sec  for  both  the  Al-Ni  and  Mn-Ni 
based  cathodes.  (See  also  PB  162  821) 

PB  162  823      OTS  $6.60 

Electron  Tube  Research  Lab.,  U.  of  Minnesota, 

Minneapolis. 
DIFFUSION  AND  INTERFACE  STLIDIES  ON  CATHODE 
SLEEVE  NICKEL,   by  W.  G.  Shepherd.   Quarterly 
rept.   no.  9.   9  Jan-9  Apr  55.  on  Contract  NObsr-63172. 
[1955]  63p.   3  refs. 

DESCRIPTORS:    'Cathodes,   'Oxide  cathodes.   'Nickel 
alloys.   'Magnesium  alloys,   'Silicon  alloys. 
•Molybdenum  alloys,  Spectrographic  analysis. 
Aluminum  alloys.  Manganese  alloys,  Tungsten  alloys. 
Impurities,  Carbon,  Coatings,   •Strontium, 
Thermionic  emission.  Grain  structures  (Metallurgy), 
'Diffusion. 

Additional  measurements  of  the  diffusion  coefficient 
for  magnesium  in  nickel  have  provided  data  which 
give  the  temperature  dependence  of  the  diffusion 
coefficient  as 

D  =  .  24  exp(-55,000/RT)cm2/sec 
The  diffusion  coefficient  of  silicon  in  nickel  has  been 
measured  at  two  temperatures,   leading  to  preliminary 
values  for  the  constants  in  the  temperature  dependence 
relationship  as  given  below: 

D  =  .  56  exp(-58,  500/RT)cm2/sec. 
Measurements  of  the  strontium  evolution  and  pulse 
emission  current  are  presented  for  cathodes  based  on 
carbon-doped  nickel  and  on  single  additive  nickel  alloys 
with  Al.  Mn  and  W.  (See  also  PB  162  822) 


Hire  nickel  onto  the  alloy  are  reported.    The  activation         ^^    ^^^  ^^"^       °"^  ^ ''•  ^ 


energy  for  evaporation  of  alkaline  earth  oxides  has 
be-en  calculated  on  the  assumption  that  ionic  diatomic 
mok-eules  are  formed.    The  activation  energy  for  the 
formation  of  ion  vacancies  in  the  alkaline  earth 
lAides  has  Ix-en  calculated.   (See  albo  PB   162  S2()) 


k.   of  M  nnesota. 
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l-.lectron   I'ufx-  Research  Lab. 
.Nknneapolis. 
DIM  kSlON  AND  INIERFACH  SlkDlES  ON 
CAFHODE  SkEEVF  NlCKEk,    by  W.   G.   Shepherd. 
'.Kiarterlv  rept.    no.    s,   g  Oct  54-9  Jan  5S,   on 
Cjniraet  NDb.-- -6  U:"2.    [19,S5]  49p.    ,S  rets. 


Electron  Tube  Research  Lab.,  U.  of  Minnesota, 

Minneapolis. 
DIFFUSION  AND  INTERFACE  STUDIES  ON  CATHODE 
SLEEVE  NICKEL,  by  W.  G.  Shepherd.  Quarterly 
rept.   no.    10,  9  Apr-9  July  55,   on 
Contract  NObsr-63172.   [1955]  74p.   7  refs. 

DESCRIPTORS: 'Cathodes,  •Oxide  cathodes,  •Nickel 
alloys,  'Magnesium  alloys.   •Silicon alloys.  •Molyb- 
denum alloys.  •Diffusion,   Spectrographic  analysis. 
Impurities.  Carbon,  Thermionic  emission. 
Coatings,   •Barium  compounds,  •Strontium 
compounds,  Carbonates,   Electrodeposition,    Grain 
structures  (Metallurgy),    Resistance. 
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The  results  of  the  final  measurements  ot  the  diffu.Mon 
dt  reducing  agents  in  nickel  are  presented.    I  he 
equations  for  the  temperature  de-pendence  of  the 


ra'e  ot  Sr  evolution  for  rhe  early  part  of  life,    de- 
er -asing  later    m  lit--   is  rh-  titanium   /oncentration 
Jecreases  apparentU    forcinki  a  diffusion  limited 
rate  of  reaction.    Fh.-se  .attuKles  ,-xhibit  a  hmh 


mary  of  maintenance  personnel  qualifications.    Maintain- 
ability design  criteria  relating  to  equipment  packaging, 
nuxlularizatien  and  micro-miniatm  ization,  testing, 
displays  and  controls,  cables  and  connectors,  and  other 
design  considerations  are  presented  in  the  remaining 


PB  162  951    OTS   $21.00 

RCA  Defense  Electronic  Products,  Moorestown, 

N.   J.     . 

IN.STRUMENTATION  RADAR   AN/FPS-l6(XN-l6(XN-2), 


voted  to  the  relationship  between  optimum  signal  de- 
tection and  estimation.     The  methods  of  statistical  J«. 


^^  l^i  1  1 1  1  1 1  1 1  Ik 


w*  I  n.  I  I  it^  1 


Lilt      .11      LVWlULlVMIWdr^     nilllltn^LU 


by  drawing  cm  lent  trurn  .in  oxide  i.'ath<.)de  fwsed  on 

pure  nKk;.  1.     (Sln-  jUo  f'H    l^J•^ls) 
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The  results  of  the  final  measurements  of  the  diffusion 
erf  reducing  agents  in  nickel  are  presented.    I  he 
equations  for  the  temperature  dependence  ot  :he 
diffusion  coefficients  for  magnesium,    >iluon  and 
molybdenum   in  nickel  are,   i  especti'.eU, 

[>^K    -  0.44  exp(-S6.M*)/H  O  cm-/se.  . 

[T*'     «     l.Sexp(-M.^OO/HI) 

LT^'    «    J.O  exp(-bH.^XJ/Kn 

The  stronuum  evolution  and  pulse  em.ssion  currept 
have  been  measured  for  cathodes  ba&ed  on  ^artxxi- 
doped  nickel  and  on  single  additive  nickel  alK)y^.    A 
modification  of  the  theoretical  analyHl^.  of  .hem.^ai 
activation  based  on  ideas  of  surface  adsorption  ir, 
discussed  in  detail.  (See  also  PB    162  >^2i) 

PB  162  S2S     OrS  SS.ftO 

Electron  Tube  Research  Lab.  .   I',   of  Minnesota. 

Minneapolis. 
DIFFUSION  AND  INTERFACE  SFl  IMHS  ON 
CATHODE  SLEEVE  NICKEL,    by  W.   C.   Shepherd. 
CJuarterly  rept.  no.    11.  <^July-lCV[    ^-.   on 
Contract  NObsr-6,n72.   (N^^l^^P-    -'lels. 

DESCRIPTORS:    •Cathodes,    'Oxide  catht)des,   'Nuitel 
alloys.   'Titanium  alloys.   'Magnesium  allovs, 
•Molybdenum  alloys.   'Diffusfbn.   Impurities,   CarU.n. 
Coatings.   Thermionic  emission.    'Barium  .ompound.s, 
•Strontium  compounds,  Carbonates.    Electrcxlepositior. 
Grain  structures  (Metallurgy).    Kesisrance. 

Further  results  are  presented  tor   lite  ^naractci  ir.'u  - 
of  oxide  cathodes  using  carbon  as  ihe  reducing  ag--nt. 
Miasurements  of  cathodes  based  on  a  titanium-nicKcl 
alloy  suggest  that  the  reduction  of  the  coating  is 
limited  by  the  reaction  rate  of  titanium  wiih  'tie 
alkaline  earth  oxides  rather  rhan  a  diffusion  linira-ion. 
Cathodes  based  on  this  allov  show  a  high  stable' 
emission.   Results  are  given  which  show  rh<i!  drawing 
current  during  life  from  cath^Kles  based  on  a  -ungst-i 
nickel  profoundly  influences  the  thermionic  em.--i  'o. 
(See  also  PB   162  824) 


PB  162  S26    OTSS6.60 


i  M  nnesota. 


Electron  Tube  Research  lab.  ,    I 
M;nneapolis. 

diffl;sion  and  interfacl  sitdu-.s  on 

CATHODE  SLEEVE  NICKEL,    hv  W.  C.   Sheph.  rd. 
Quarterly  rept.    no.    1 2,     I  Oct  =■=•-1  Jan  ^6.   on 
Contract  NOb8r-6ir2.   [l^=v6]  6ip. 

DESCRIPTORS:    'Cathodes.   'Oxide  .at^K. des. 
'Nickel  alloys.   'Titanium  alloys,    'Magnesium 
alloys,   'Aluminum  alloys.   'Diffusion,    Impurities. 
Carbon,  Coatings,   Thermionic  em>sr,iori  .    'Barium 
compounds,    'Strontium  comp<.>unds,   C^arbonates, 
Electrodeposition,  Grain  structures  (M  .tallurgv). 
Resistance. 

Preliminary  investigations  of  the  CO  evolution  from 
carbon-backed  oxide  cathodes  show  that  '.he 
om^gatr on-type  mass  spectrometer  can  be  used  '  > 
correlate  CO  evolution  with  Sr  evolution.    c:athodes 
►v»sfxi  on  a  titanium-nickel  alloy  exhibit  a  limiting 


ra'e  ot  Sr  ev(..lufu>n  tor  r  he  earlv  part  ot   life,     de- 
er-.■asing  later    m  III'-   IS  fh--  titanium     oncentration 
decreases  appareniU    torcinvj  a  diffusion  limited 
rate  ot  reacMon.    These  varhmies  exhibit  a  hi^h 
stable  etTi,s>io'i.    Oo-iipirison    -!   thi-  K-havioi    of 
cathode  ..UMP,^-  elecrro-de!>-Ped  frotp  ap  acetate 
solution  with,  'h:  beti.ivi or     -t  .^Kiting-    1  -po-ited  in 
b;nde!    tia'.e  -.h.  .wn  --liiniru.nr  d.itter   -nc.  •  -.    hi'-.-ttave 
studies  shoA  delinite  lesi-^tiv  iii-.-i  lace  develop- 
ment for  0.  1  {    Si-Ni  alU.;,  tu-..-.(.Sce  ulso 
PB    lb2  -^2^) 

PR   1(S2  ^2:*       OTSSS.60 

Electron  Tube  Research  Lab.,  U.  of  M  nnesota, 

M  nneapolis. 
Dlff-rsU'N  .\M'1N!1.:<}   \r.E  STUDIES  ON 
CAl"HO[")E  SLLL\i    MOK.:  1  .    l-v  V. .   O.   Sheph.ei  d. 
Quarterly  rep',    n   .       \        Ian  -.    .\pr  ^^,   on 
ContractNt  U>si -^  ^r:.   'l^-^;-■^p.   5  refs. 

[^l-.SCKUTOKS:   'tlath.^de-.    •(  >\:d.  •  .  .itho.!'  -,    Nickel 
ill  i\s.    •  Titanium  alloy--,    'M  ik:ne-~ujn     ilT".--, 
•nittuNi.>p.    Irrp^.rities,    Oirtx'i'..    iM':ng-. 
Iherm.onu   eni.ssion.    'BariuiP  ..  ompounds, 
•Strontium  compounds.  Carbonates,   Electrodeposi- 
tion.  c;rain  structures  (M--talluigv1.   R.-^istance. 

Sim.jlt,ineous  measurements  of  the  evoTition    't  CO 
and  Sr  frt)m  an  oxide  coating  based  on  v  ar  tx.p.-ha.  Red 
nukel  have  shown  that  the  reaction, 

SrO  ■»-    C  ->  Sr  ♦-  CO, 
takes  place  In  preference  to  the  reaction. 
SrO  *■  3C— >SrC2   "  <'o. 
Cathodes  based  on  a  1%  Ti-Ni  allov     vMbi-   <  'igh 
-stable  eniission  for  at  least  rwo  hundred  hours. 
F    ,:  Tie!    ->rj^:K-s    on  the  technKjui-    t.'r    elei  m  vkI' 'Pvisi- 
tiei:    ,t  mixed  alkaline  eat  tf.  cat  txina:.-  ttom    ip 
acetate  bath  have  sfi-.wp.  '.'.a'    i  pli  v.l  !  r  om  .S.  -  tu  i.  :" 
results  in  unifortn  .oaniv,;-.    Interface  studies  have 
shown  that  .a'.'.>K_les  ti.ise\l  on   1  '•"    Ii-Ni  and 
0.  2;{  Mg-Ni  allov  ■>  .:    .eloped  (n..-asui  able  rcsist- 
ance'at  6000  houi  ->   •!  idc.     The  iniertice  resistances 
measured  for  cath.Kles  ba^-v!  op  .  22     \\ .    !  •    M  ^. 
1  7„  Mo  and  I  ^  W  have  t)een  tound  to  be  small  alter 
6000  hours  of  quiescent  operation  at  HOO^C 
br  ur-.tn^--.    (See  aLso  PH     ^J  sjr> 

Order  trTP.  OPIJ  $6.tXJ  as 

D  21 ;  '-^Z-  r  i:/6 


.\\:^HfHiK 


Fe^ier a:  i  lecrnc  (":nrp   ,    P.ir nt;  i-.   N 
MMNTAIN.^HII  riY    Dl-SICN   fKri!  HIA    !i.\\:^nn 
FOR    OFSir.M.KS   mT    SKIPT^OAK't   T  I  !  ('!!<(  ^\H 
E(:>rU^U-:N'I       Hejit      m  Oontract  NObsi -SI  14^J      .\pi  62. 
An\p.    f^K  refs      \  \VS[  IIPS  44  ^24 

DL^OHU'K   Ks     '!i  itivlb.  .'k-.    'M  iiPten  ipce.    'T,  lecti onic 
equiptnept      Sh'.pbortie     'V--,;^ti,    M  iiPtep.iPce  ;xt  sonnei . 
Miititenap.e  e.iuiptiu  PI ,    !  e-,t  e<,i,iipTnent .    t  optroi  sys- 
tem:,.   e:ont,iine!s,    T.ecTri.    .    .n.-,ect or  s,    Mict- 
miniaturizati  -ji. 


►M  It  i:u'  •  'KiPeer  !n»i:,    Llectru    cables. 


Maintainabihtv  design  b -i  ele.tronu  e<^ulpI!lept  is  that 
part  of  the  equipment  des^p  v.',ub  .0,1-1  b.ttes  to  the 
rapiditv.   ec.Hiomv.   ease.   an.',   iccuraev  of  maintenance 
The  first  piirt    it  the  b.,iP.dfxK>k    hscusr^es  the  maintain- 
abilitv  concefTt      1  be  secrd  p.irt  presents  ,1  brief  de- 
sciipci.ir  of  shipNkird  ptivsical  environment  anv!  a  simi- 
(T.ngineeruu--Llectroni.,    ='J:,ne^^)  ("^'^'^  ) 


marv  of  maintenance  personnel  qu.ilifications.    Maintain- 
ability design  criteria  relating  to  equipment  packaging, 
modular izaticn  and  micro-miniatui  ization,  testing, 
displays  and  controls,   cables  and  connectors,  and  other 
design  considerations  are  presented  in  the  remaining 
>i\  {\irts  ot  the  handlxxik. 

NASA   N6:Mi:-i42       OTS$1.60 

Inland  Testing  I^bs.  ,    Havton,   Otiio. 
IMFROVE.MEN'T  OF    NICKELCADMIL'M  BA  ITERIES 
bv  I.    }• .    Luke.    Monthh  technical  progress  rept. 
no.    lb,    2()  July- 20  Aug  62,   on  CtJntract  NAS5- l()4S. 
22  Aug  62,    14p. 


PR    lb2  SS14        0!S    ^1  1.  S() 


\!lv  I  >  '".*.  ,1.  e    K 


aict-,  Ii'.sf. 


PoKlech.iTC  Inst,    ot 


Hn».k]vi.,    N.    Y. 

-•iri)Y  "01    Ni-,c,An\i.  i.\iPi,i)/VNxi:  ii;i.i-:nio\L 

i-U'LAlLK  ISINO  IKANSISTORS,  by  M.  A.  Treuhaft. 
1  ip.al  rept.  on  iiiitract  O.A  ^6-O.SM-sc-42.'i2S.  4  June  .54, 
l=|^p.    N  rif.s.    Kept,    no  K     ^8(»   S4.  PB-,U4,  .\1)-4I  216. 

iM  .St  lUPn  )ivs  ♦lelepl;..pe  reixatePs,  Design, 
*lpiC><.\lance,  Liectronu  ^iitiut.s,  *  1  ransistors, 
i  k\trical  properties,    .Yp.alog  sy.stenis,    Indicator  ligtits 

Junction  transi;st(irs  appeared  preferable t*^'  P'^'int-contac 
traii.si.stor-  for  u.se  ip,  negative- impedance  repeaters. 
T"he  ji;iKtioii  tran.si.sio;  >  had  superior  teinjx'ratore 
pro(X'rties,   Ik  tier   linearity.    And  better  .stability.     Two 
cla.s-B  p.egativ<.-inipedapce  repeaters,    the  comple- 
niept.irv   svintnetrv  repeater  and  the  double  lll-C  re- 
peiitei  ,    have  loss  distortion  and  adequate  gam  over  tiic 
frequency  band  {M»\  to   ^ilCM)  c),  they  have  a  low  stand- 
by -on    tile  batteries  dram,    .i  higfi  peak  ouqiut  [xmer, 
and  a  higfi  efficiency.    .\  systi'iiiatic  syntliesis  tevhnique 
involving  the  L;se  ><l  an  .m.ilog  computer  was  dc'veloped 
to  copipen.sate  for  t  r.iiisf' inner  inadequacies,     n^e  most 
cffixtive  --urge   ptoti.,  tiop  ,;t.-vice  was  a  small  net)n  bulb 
v^iI(^:  III 'PI  epii'te!   to  emitter  m  the  repeater.    A  cur- 
rent ti-ed  ttietb.iK'.  w.i-  iMetL'rrevl  to  tt;at  of  the  sliunt  feed 
BasK   de->igp  priK.ei!uies  uiTe  developed  whereby  stand- 
ard se.tiops  copt.iip.ipg  a  repeater  could  i)e  made  uji- 
conditii 'Palh   stable. 
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Nival  Ordnance  lab.  ,    Wiite  0;ik,   Md 
^   SPARK    1  ICin'   S(H'KCT    AND  TRIGGER,   bv 
A      I      WTielan  and  O,    E.    Allmand      8I)ec49,    12p 
1  tef      Rept     no.    NOIA1   l'>622 

:)1.SCRIPT()RS:    'Light.   Sources,   'Sptirks,  Electric 
discharges,   Trigger  circuits,   EJectromagnetic 
pi:lses.  Transformers  (EJectrixiics),   Synchrtmization 

(Electronics),    Light  pulses 

\  double-gap  spark  source  is  descrilxd  which  was 
f'H;nd.  to  give  more  reliable  performance  than  had 
rrevpHislv  been  experienced  with  single-gap  sources. 
T      tecrease  the  flucttut ion  in  ignition  time,   a  spX'Cial 
'r;,;gii   transformer  was  constructed.    (.'Xuthor) 


PB  162  951    OTS   $21.00 

RCA  Defense  Electronic  Products,  Moorestown, 

N.   J.     . 

IN.STRUMENTATION  RADAR   AN/FPS-l6(XN-l6(XN-2), 
by  Arthur  J.  Mills.     Final  rept.  on  Contract  NOas  55- 
869 -c.  [1959]  360p.     28  refs.  AD- 250  500. 

DESCRIPTORS:    'Radar  tracking.   Radar  equipment, 
•Radar  ranges,  Instrumentation,  Test  facilities. 
Guided  missiles.  Surface  to  air,  Design,  Digital  sys- 
tc  ms.  Coding,  X-band,  'Guided  missile  tracking 
systems. 

Research  covers  the  evolution,  design,  and  fabrication 
of  two  AN/FPS-l6(XN-2)    Instrumentation  Radar  Sets; 
and  the  installation  of  one  on  the  Grand  Bahama  Islands. 
This  radar  performs  a  valuable  function  in  the  Atlantic 
Missile  Range  program.     Tlie  other  radar  set  was  re- 
tained at  RCA,  Moorestown,  N.  J,  for  utilization  In  the 
XN-3  modification  program.    (Author) 

PB   162  880      OTS  $4.60 

Research  Lab.  of  Electronics,  Mass.  Inst,  of  Tech. , 

Cambridge. 
ITIE    niERMIONIC   ENERGY  CONVERTER,    by  W.  B. 
Nottingham.    [Rept.  on  Contract  DA  36-039-sc-78108]. 
9  Sep  60,  50p.   11  refs.  Technical  rept.  373; 
AD-246  120. 

DE.S(^RIPTORS;     Thermionic  emission,  Cesium;     ' 
Energy,   Diodes,   Cathodes,  'Cesium  electron  tubes, 
Theory,   •Plasma  physics,  'Engery  conversion,  Thermi- 
onic converters. 

Contents: 

General  tiieory  of  the  plasma  diode  energy  converter 

A  simplified  method  for  the  computation  of  electrical 

properties  of  a  closed- space  thermionic  converter 
ITie  thermionic  diode  as  a  heat- to- electrical- power 

transducer 


AD- 276  590      OTS      $1.60 

Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y". 
ANTENNA   CONTOUR  CHECK  BY  TRIANGULA TION, 
bv  Blase  J    Chiarello.   May  62,   I6p.    RADC-TDR-62-18; 
NASA  N62-13168. 

DESCRIPTORS:  'Radar  antennas.  Test  methods, 
•Parabolic  antennas,  'Antennas,  Design,  Triangula- 
tion,  Trinidad, Tests,  Measurement,  Errors, 
Theodolites,  Test  equipment. 

This  repxjrt  describes  the  triangulation  method  used  to 
check  the  contour  erf  the  RADC  Torus  Antenna  located  in 
Trinidad,  WIF.    Observations  and  line  measurements 
were  made  using  first  order  survey  methods  and  equip- 
ment.   Contour  errors  were  determined  relative  to  an 
X,  Y^  Z  Plane  Coordinate  System  in  which  the  vertex  of 
the  antenna  fMraboloid  was  used  as  the  origin.   Twenty 
antenna  points  were  measured  and  the  distances  from 
these  points    to  the  torus  focal  point  were  computed. 
These  distances  were  compared  with  design  distances 
which  were  calculated  from  survey  Y-values  and  para- 
bolic formulas.   This  method  is  based  on  the  assumption 
that  the  antenna,  because  of  the  nature  of  its  construc- 
tu)n  and  the  fact  that  it  was  tilted  above  the  X-Z  plane, 
as  determined  by  spirit  levels,  was  distorted  and  in 
error  chiefly  in  the  X -direction.    The  point  errors 
ranged  from  0.040  inches  to  1.  10  inches.    The  tilt 
angle  was  found  to  be  07°,  58',  30  " .   (Author) 

S-ll 
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Research  is  reported  on  a  search  for  a  slow -wave 

vrr  ..  rir.-  r,i  K«  •    j>.cil  js  A  1 1  ,t  ve  1 1  Pi/ -  wa  ve  tube  with  a 


IP  these  measuretiients.    In  a  stiMiate  study,   the 

(' vd.  I'    i^'ep    !C.l,   ri.ir    n-i,  Iff'    r.vioifi.,        mO    ,  . .,  I, ,.  •  t  i.  ,.,\   .. 


DESCRIPTORS:    'Guided  missile  trajectories,   'Satellite 
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angle  was  found  to  be  07°,  58',  30" .   (Author) 
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TlD-16571    OTS    $1.60 

SandiaCorp. .    Albuquerquf,    N.    Mtx. 
A   DIRECT  READING   VOLrAGF    IMVIDhH    WITH 
STANDARD  CELL   REFERKNCF,    bv  H.    P.    M.knuih'. 
Rept.   on  C<xuract  Ar(?)-irHg.     l^Aii^r>2.    l^p. 
SC[X:-26<)9. 

SGIM-  ^4-61(14)    OrS    $".N) 

SandiaCorp.,   Albuquerque,   N.    Mtx. 
A   PKhLIMINARY   IN  VE  STIC  A  HON   OF     FIFinrFFfr^ 
TKANSISTORS,   bv  W.    H.    r>xl«)n.     Rt  pc.   on 
Contract  AT(29-ir89.     St-pM.   "Hp. 

PB  158  5P5       OTS  $7.60 

Stanford  Electronics  I>ab.s.  ,   Stanford  L  .  ,   C  alif. 
SOLJD- STATE   ELECIRUNICS   RESEARCH.     C.uiso- 
lidated  quarterly  status  rc-pt.    no.   ^,    I  CXn    U 
LX-c  6<J.   on  Cxintracts  Nonr-225  (U),   Nonr-2:'  (44). 
Nonr-225  (24),   DA  36-O.W-sc-85  <  W,   DA  ^-()>^   ->c- 
75178,   DA  36-039- sc- 782%,   AF   U(616)62()-, 
AF  49(638)660,  and  DA  04- 200 -OR  [>  108-.   ll%l!^4p. 
15  refs.   AD- 251  812. 

DESCRIPTORS;     •Scientific  research,   Circuits,    Fllcv 
tronics,    •Electronic  equipment,   Soiid-s,   Ekvtror  tuix--, 
Seniiconductors,    "Transi-stors,   ThermtH-kvtricitv , 
•Switching  circuits,   Silicon,   .Vlasers,   Tran.smission 
lines,   Reliability,   Delay  lines,    Electrons,   Phonons. 

Contents 

Neurisior  studies;  Models  of  therrrKK'ltvtric  Jrvicc-s 
Reliable  microsystems,  Neuristor  rt-ahzation    Photo- 
conductivity-electrolununesccnce,  Improvtrneiit  of  re 
liability  by  redundancy  and  adaption    .Vdaptive  swi: 
ching  circuits;  .Memistor  research,  Switching  rv^x-  re- 
gulators, Miscellaneous  short  term  activities.  Variable 
delay  lines  for  phase  modulation.  .\  study  of  nonhne.i.- 
distonion,  A  study  of  field  switching  devices    Stu-iie- 
of  breakdown  in  silicon.  Triggering  in  avalanche 
transistors;  Study  of  hot  electrons  in  silicon.  Silicon 
oxide  capacitors;  Neuristor  device  study    t-jcperimentai 
noise  studies.  Thin-film  siliconcarbide  devices    .Solid- 
state  microwave  amplifying  and  generating  devices 
Large- signal  analysis  of  nonlinear  transmission  line-- 
Properties  of  small  contacts  to  seniict)nductors    Elec- 
tron and  phonon  behavior  m  solids;  High  level  injection 
studies.  High-speed  high-current  switching  devices; 
Diffusion  of  impurities  in  Ill-V  compound  sermcon- 
ducto'rs.  Adaptive  elements;  Brciadband  maser  amph 
fiers,  TTieoretical  studies  of  solid-state  maser^^,  C\\ 
optical  maser  development.  Parametric  amphfRi-. 
Ferrimagnetic  filters  and  resonators. 

PB  162  950      OTS$12.0U 

[Stanford  Electronics  Labs.  ]  Stanford  U. ,   Calif. 
STLT)Y  OF  PERIODIC  STRUCTURES  FOR  HIGH 
VOLTAGE  TRAVELING- WAVE -TUBE  OPERA  nc).\, 
by  Robert  A.  Craig.  Technical  rept.   no.   36  on 
Contract  N6onr- 25132.   2  Nov  54,    164p.    16  refs. 
AD- 50  157. 

DESCRIPTORS:  "Traveling  wave  tubes,   Circuits,    [V 
sign.    Electric  potential,    "Waveguides,   Impedance, 
Resonators,  Cavity  rescriacors. 


Research  is  rept)itod  on  .i  search  for  a  slow -wave 
structure  to  be  .ised  as  a  1 1  aveling- wave  tube  with  a 
i^^Vr.  or  j^reatet    isable  tjaiidwidth  at  a  beam  voltage  of 
ab<Kit   liMJ  kv.    Disciiss  i.>ns  ar  e  kjiven  of  space-harinonic 

^.la.xiai  -,ti  ..!».  t  ..I  es  v\!;,kh  iik  1  ..le  the  Hmes  sir.iCtare 
aiid  tr.e  ^apa.. ;: , .  ei  ^  v<>,.pl(.\:    "J^     2  i.MXiai  [esonatms 
vv.t.".  rx'tr;  p.ir  aliel  an  J  ^  :  ■  >s  m.x1  les.inatot    bars.    I  )i  di - 
nar  v   spa^e   ^ar:!:i>niv    s'l  mi.  !  ^.i  es  ,ire  t  reatevl  as 
i.  r    is-^L^l    tkii    res'Uiar.irs  wirhotit  windows.     [Tie  I'll  j^t'.er- 
(II  .let   voa.xiai  :!!.><.le  flEii)  is  Jiscassc-O  for    luriJa- 
niental  structuies,    and  tt'.e    1  h.\1  mode  i.oax;al  i  es 
.mar.Ts,    itidi.cti .  el'v  ^  ooplt.\.l  tor   tiindaiiiciual  operation, 
are  Jes^  :  .  tn-i.:.    Stva'.  .  e   iiK.t  ,i.i  1    iinlut  lani.  e  i.oupk\l 
strj<.  ' -.:  L■^    .V*...;.    \:  c    les  ,»;;',<.■(!  t< '!    t  niJainenMl  opera - 
tion  a:e  a.s   -  a::a[v/-.\:.     Hie  'i'>>.t     ^la-.-<  a:iJ  [f-.e.lnvei 
leaf  s;r  ..^  r  .res   st;  'AlvI  consideiabk-  pr    ir.se.   (.-XSnA 
abs'rai.  [ ) 

PB  lh2    -vsis       (MS  SI.  t>0 

Suchv   I')iv.,    Iik.,    New   Y'>tk. 
DEVEl.OPMEM    OF   PILO  T  B.M  I  CX  )N    lAHGET,   by 
I).    J.    McAulev.    Final  rept.    Api   s2   FebS^,    on 
Contract  DA    i^-(l  W-sc  -  15.5,S().    [l^S.i]  iSp.  .MVlSi)2o. 

ni-.,SC:HiriC)KS:   'Ha^lar   targets,    'Radar   reflevtors, 
•Balloons,    [X-sign,    f^r^iduction. 

A  description  is  given  of  the  development  and  proJuc- 
t;v)n  of  a  radai   balloofi  target  ol  reflector  which  was 
produced  in  accordance  with  tcvhnical  requirement 
no.    SCI. -2545.    The  reflector  consists  of  a  circular 
plane  on  each  side  of  which  are  2  interseH:ting  semi- 
^.iL^dar  wings  at  ri»iht  angles  to  the  circular  plane. 
Pie  opp<).site  pairs  of  wings  are  45"  out  of  phase.    Re- 
flecting planes  of   icm  Sucal  radar  mesh  are  stretched 
over    a  fluted  steel  section  framework.    Hie  minimum 
weight  compatible  with  well   tens loned  planes  and  ac- 
curate right  angles  is   14  o-/.    The  reflector  can  be 
erec'tod  bv  1  persiHi  wearing  heavy  gloves  m  k^ss  than 
I  min.    (AS'n*.  ahs'rac) 


Ai )-  JS"  fV>^ 


Ol  ^    S2.tM\ 


l\\  (  )    I.ai'-.  ,    I.;.  .  .    'A.ilrhain,    .Ma>.-. 
LLH.:  iH(  H.-lilAn.s'i  KV   Hi     i-l  l.l     C  1.1-1     LIFC- 
rKoni^,    :>%   .\.    (  .    MakiKle--     .seiiuan:;..al  tc>.  .Miical 
rept.     ;.  .    :      :     ^  o".!:aci  .\op.i  -  r6=.(()(i).     ^<)()vt^.:, 
2'"p.    AKPA   Or.lei    :;o.    S()2-PJ. 

[)l-..S<.;RIPr()Ks      •[■liel  cell--.,    'Power  supplies,   Inter- 
rnetalhc  compound.-,    Hvv'.roi^eii,    Oxygen,    Oxidation. 
Reduction,    Fahvieiies,    Nickel  .illovs,    Silicides, 
Arsenide.-.,    .\nciiiior,y  .illi'V.-.,    .\:Uiinonide.-.,    .Solutions, 
Nickel  eicctn«.ieN,    Alloy^^,    (^'k!  .illov>,    Palladium 
allov-,    Plannuin  allov-.    Silver  .illoys,    C'ataly.-i.^, 
LkvT    .'.'c-,.    l.!(.\-:u    i-s  .rc::fi.il,    *F'.lectrode.-., 
•Lk-e'.i  .--c.'-.eini-try. 

The  objective  of  the  present  research  is  the  corre- 
lation of  the  ;>)laM/ation.  char.ictei  i.stic-  -  >i  elecrroiles 
with  their   elev-ro^ar.ilvric  activity  touarJ.'-  reactions 

which  are  ot  iiuere^i  ;."  fuel  cell  ^vsteiiis.    Hydrogen 
oxidation,    eth.\  k-r.c  o.xidation,    a:u!  oxyger.  icxhiclion 
have  been  sele^red  as  the  reaciior,.s  to  be  -^[Uili-.-il.     Hie 
catalytic  acti\U'v    't  ;-ukel  aW.  it.--  intei  ineiallu  coin- 
pound-  with  Si,    A.-,    SI)  .v.w\  ^  tor  ttie  hydrogen  and 
oxvge:.  reactions  ha.-  t>ee;;  e-rabh--hed  i;-.  \x'[l\  alkaline 
and  at  kI  -olurion-.     Poten.tio-ra!  ic  !ei  b.niqin.-.-  -.'.crc  used 
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i;-  tl;e--e  ineasuieinents.     In  a  .-(.jMiate  stixiv,    the 
tivdr-'ge;;   le.icriop.  (bntJ;  oxuiatio     ,uk1  i  eduction)  on 
:;Kkel  ir.  alkalim   .solution  ua.-  i.\anunc-d  ui  detail.    In 
.mother  seiie.^  ol  iiiea.-urements,    allov.-  itf  Pd  -wii: 
.\g  a. id  .Xu,    .iiKi  ot  Pt  with.  Au  wciL'  piepartxl  and  initial 
::ua.-iirei;ien[-  toi    tfa-  hydroge.i  and  oxvgen  reaction.- 
wi  re  in.ide.     I-i:i.illy,    studies  ol  ctliykne  oxidation  on 
P'    A(  i\    bei;ur.. 


PR 


'^'^^      tris      Si.N) 


Vitro  I  abs    ,    Silver  Spring,   .Md 
FlhCTRON    IVHF   THMPERATrHh    PRORl>.M    IN 
RF  I. \TION  TO  HESICN   FOR    RELIABILITY,   bv 
n.   F     Hroun   ind  R     W     Rowland      Rept .   on  Contract 
:)A   ^-(m   sc    142^      ,30  Nov  53,    16p     Technicul  rept 
no.    •>!  I 

DESC^RIPTORS:    'F  lectron  tubes,    lemperature,    Design, 
•Keiiabilitv  (Electronics),    ElectnHiic  equipment, 
.Militarv  requirements,    Guided  missiles 

I 
Existing  militarv  specifications  are  inadequate  with  re- 
gard to  high  temperature  operation  of  electron  tubes, 
and  few  quantitative  test  results  are  available  in  this' 
field     Po<ir  design  of  electrcjnic  equipment  and  decreased 
[x-rformance  thereof  are  attributable  in  part  to  these 
inadequacies     A  tube  testing  program  ccxild  establish 
the  relation  between  tube  reliabilitv  and  temF)erature, 
thus  enabling  appropriate  revision  of  the  tube  specifica- 
tion.   Improved  elecTron  tube  shield  designs  .should  be 
evolved.    Specificati(Tis  fcjr  militarv  electronic  equip- 
ment should  require  a  complete  temperature  analysis 
at  the  prototy[x>  Stage.    (Author) 

I 

Ordnance,  Missiles,  and  Satellite  Vehicles 


NA.SA    St:\-niV2       OTS  $0.50 


I 


Ames  Research  Center,    National  Aeronautics  and 
.Space  Administration,    Moffett  Field,   Calif 
FREE- FLIGHT  MEASIREMENTS  OF   DRAG  AND 

s^^^c  stability'  for  a  blunt-nosed  io"h\lf 

ANGLE   CONE  AT  MACH   NL-MBER  1,S,    bv  Dale  L 
C  oniptun.   Apr  61,   declassified  22  Aug  62.'  ISp.   6  refs 
Teciuiical  memo.    X-507. 


-NA.SA    .N6M.^>^)4       OTS  $2.60 


Ames  Research  Center,    National  Aeronautics  and 
Space  Administratu)n,   Mctffett  Field,   Calif 
A   WlND-TLTs'NEL  INVESTIGATION  AT  SlfBSONIC 
AND   LOW  SLTERSONIC  SPEEDS  OF  A   RE-ENTRY 
VEHICLE   WITH   RETRACTABLE   WINGS,   by 
WillardG.    Smith.   Feb  61,   declassified  2lp.' 4  refs 
Tcvhrncal  inenio.     rM-S-,39h. 


n^  16  mi 


OiS  S!2.  on 


Cor-iiell  Aeronautical  Lab.  ,    Inc.,   Buffalo,    N     Y 
ANALYSIS  OF   .NCSSILL  TR.\JF(T()RY   .MFASURE- 
Mi:.\'r   A(C1'IL.\CY   FOR   DATA   PRCXT£.S.SING,   bv 
I'lxnias  K.   Bc-nedict  and  Gc-orge  W.   Bordner.    Kept    an 
'-ntractAF    yi(6()2)213S.   Jan  61,    \(^p.   6Q  refs     Rept 
;i".   OK -1409 -PL  ILAIX:  Technical  rept.    rR-6I-41 


DESCRIPTORS:    *Gulded  missile  trajectories,  *Satellite 
vehicle  trajectories,   Analysis,   Determination,  *Orbital 
flight  paths,   *Data  processing  systems,   Automatic, 
Computers,  Mathematical  analysis,  Least  squares 
method,  Analysis  of  variance,  Taylor's  series,  Vector 
analysis,  Measurement,  Perturbation  theory.  Mathe- 
matical prediction 

An  analysis  is  given  of  real-time  missile  trajectory 
data -processing,  from  the  viewpoint  of  required  com- 
puter capacity.    Input  information  forms  are  analyzed 
for  inherent  accuracies  and  simplicity  of  automatic 
prcvessing.   Existing  methcxls  for  both  minimal -data 
orbit  computations  and  data- smooth! rg  are  shown  to 
exhibit  great  disparities  in  required  computation  times. 
1  hett  e.xisting  methods  as  well  as  a  proposed  MCL- 
ETS  method  are  compared  for  accuracy  and  necessary 
arithmetic  speeds.    These  analyses  lead  to  the  mini- 
mum computer -load  (MCL-ETS)  method  which  accepts 
noisy,  equal -time -spaced,  complete  position  fixes, 
performs  the  smoothing  function  on  local -coordinate 
position  and  velocity  vectors,  and  computes  desired 
output  quantifies  therefrom.    Simulation  results  for  this 
MCL-ETS  method  are  described,  along  with  the  re- 
quirtHl  data-prtxessor  characteristics.    Results  include 
the  number  of  vehicles  one  may  simultaneously  track, 
as  a  function  of  computer  capacity  and  measurement  ' 
accuracies.  (Author) 

NASA   N63- 13901     OTS  $3.  60 

Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,  Langley  [Station]  Va. 

nTw-?^??''!'^^^  HEATING  TESTS  OF  MISSILE  STA- 
BILIZERS IN  A   FREE  JET  AT  MACH  NUMBER   2,   by 
Louis  F.  Vosteen,  Sep  60,  declassified,   34p.   2  refs 
Technical  memo.  X-299. 

NASA  N63-13910      OTS  $1.60 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  [Station]  Va. 
EFFECT  OF  LONGITUDINAL  AND  LATERAL  CON- 
TROLS ON  AERODYNAMIC  CHARACTERISTICS  OF 
A   WINGED  REENTRY  CONFIGURATION  AT  A  MACH 
NL'MBER  OF  1.97  AND  ANODES  OF  ATTACK  UP  TO 
APPROXIMATELY  90°,  by  Gerald  V.   Foster.   Feb  61, 
declassified  1  Apr  63.   13p.  3  refs.  Technical  memo. 
X-449. 

NASA  N63- 13907     OTS  $6.  60 

Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  [Station]  Va. 
FREE-FLIGHT  INVESTIGATION  AT  SUPERSONIC 
SPEEDS  OF  THE  STABILITY  AND  DRAG  OF  A  79° 
(XIPPED  DELTA  BOOST-GLIDE  CONFIGURATION 
LNCLUDING  AN  ANALOG  STUDY  OF  COUPLED  MO- 
'nONS  DURING  THE  FLIGHT,  by  Sherwood  Hoffman 
and  Willard  S.  Blanchard,  Jr.  Jan  61,  declassified 
1  Apr  63.  6lp.   19  refs.  Technical  memo.  X-425. 
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NASA   N63-13909       OTS  S3.  K) 

Lar^ley  Research  i-c-nter,   Naii-nal  At-n.nauri..  aikI 
Space  Admimstrau  Ml.   Langlcv     v.at ion  1  Va. 
ANINVESTIGA  HON  AT  SltRsDNK    SPFHDS  Of-    11  if 
LONCrrUDlNAl.   AERODYNAMIC  ( llAR^V  ThKI>  .  U  s 
AT   \NGLES  OF   ATTACX   FROM     4"  I().1(X>'  OF 
DH  TA   WING    i;E-F:>^rRY   CONF-ia  lU  IIONS  MAV  N(^ 
VERT1C:ALI.V   niSPLACF:D  and  CAStBFRFn    A1N(, 
TIP  PANELS,   nv  Bernard  Sptnct-r,    jr     Febhl     J.x  a-^- 
sific-vi  I  Apr  M,'.34p.  10  refs.   TcvhnKal  ncrM.-  \-4-W' 

NASA   N6  3- 13900     OTS  $4.  W) 

Langley  He^rch  Center.   Nanonal  A.-n-nautics  and 
Space  Adimmstration.   Langlc>  Staaon.   \a. 
InT^TIGATION  of  THE  LOW-SIUSC^NK     M  .  Bh  l.^ 
AND  CONTROL  aiARACTERI^IC5  OF-    A    1    V 
^TLrPREL- FLYING  MODEL  OF   A   1.1^-  NO-B<  M  _> 
REENTRY  CONFIGL-R.-\T10N.   by  Ja^.c.  L.   H^^^-^-i- 
J^Uy  60.  declassified.  4lp.  5  rc-l..    rcchiu.al  .  i.i  .o 
TM-X-297. 

NASA   N63- 13902       GTS  $1.N) 

Langley  Research  Center.   Natuxial  Aerora.itics  and 
Space  Administracior,   Langley  [Station]  Va. 
INVESTIGATION  OF   THE  STATIC   LONGITUDINAL 
STABILITY  CHARACTERISTICS  OF   AN  AIRFO  SIR- 
FACE  CANARD  MISSILE  CONFIGL-RA  HON   IN    mh 
TRANSONIC  MACH  NUMBER   RANGE,   by  GeraLd  L. 
Hunt.   Oct  60.   declassified  20p.    1  ref.    Ttxhm.ai 
memo.   X-305. 

NASA  N63- 13903      OTS  $4.  60 

Langley  Research  Center,    National  Aer.xia.;t;.  >  anJ. 

Space  Adrmnistratior,   Langley  [Station]  Va. 
SOME  AERODYNAMIC  AND  CONTROL   STIDIES  OF 
LIFTING  REE3^TRY  CONFIGURATIONS  AT  ANGLES 
OF   ATTACK  UP  TO  90°  AT  A   MACH   NUMBER   Ol 
2  91.   by  Frank  L.  Clark  and  Joanna  M.    Evans.  Nov  tXJ, 
declassified  49p.   2  refs.   Technical  memo.   X-iiii. 

NASA  N63- 13906      OTS  $2.  60 

Langley  Research  Center.   National  Aeronautics  and 
Space  Administration.   Langley  [Station]  Va. 
SITATIC   LONGITUDINAL  AEROD\T^AMIC  CTIARAC 
TERISTICS  AT  TRANSONIC  SPEEDS  OF   A  LK^TIC 
ULAR-SHAPED  REENTRY  VEHICLE,   by  John  P. 
Mugler.  Jr..   and  Walter  B.  Olstad.   Dec^  ^'J,"^'''' 
sified  30p.   5  refs.  Technical  memo.   TNI  X-42i. 

NASA  N63-1390e      0TS$L60 

Langley  Research  Center,   National  Aemr.aun.-^  And 
Space  Administration.  Langley  [Station]  Va. 
STATIC  STABILITY  AND  CONTROL   aWR.-\CTFR- 
ISnCS  AT  LOW-SUBSONIC  SPEEDS  OF   A   LENTICl 
LAR  REENTRY  CONFIGl'R.ATK)N.   bv  O^wrge  M. 
Ware.   Dec  60.  declassified  I  Apr  63.    i^p.   "•>  ref->. 
Technical  memo.    X-431. 


Oi-.irr  fri-iTi  CI''  ^    5i".  y»  as 
NAN  1.  12-  12^ 

LangL->   Kf-.'ai .  h  Cviitci ,    .Vitional    \.-p  "uvim,  >  .uid 
Space  Adnimi^rration,   Langley  St.uio-,    Vi. 

^■1-nv  Oh-   \\  \!-inMAri("  sysiiAi  i-oh  ccvikoi 

or    nil-    TFRMINAL   HLXSL   OF   -,A  I  LLl  1  i  1     KIN- 
^r.AT)(  S,  bv  F.dgar  C.  Lineberry.   Ir.  and  Edwin  C 

F-  H.in.i-.  'w^2,    2<V.    ^  ;-'t--    NA'^V  T.-rhn!.!;  r.-pt. 
t<-l2>>.  .\n-26^  '^'i;  .^AbA    N"  ^    11~M'. 

Mi  ^:KirrORS:    Sau-llites  (Artifu  lai),    •Rendezvous 
^pa.eciafT,    •Keiide/vous  guidaiKL',    Aufriari.  ,    Ton- 
trol  systems,   •Terminal  guidance,    Miiijlari   ii,    •Con- 
trol simulatoi  -^ 

A     i  ah-;  al   ukI  simulation  study  was  conducted  of  an 
a..-or;atK   system  to  control  the  tennina!  phase  of  ren- 
dezvous between  rwo  space  velucles.     ilie  -\--teiv.  'lii- 
ploys  switching  and  tlirust  orientation  .  iUl  i  la  ki-^ed 
upiin  relative -mot  ion  parameters  fir^^t  tn  estai)lisi    i 
collision  course  and  then  to  r<.\l..>  ^   'te  range  an.:  :a;ii:e 
rate  to  zer^  -^I'lu.r.aae.  •i.-.iv.     1  echniquo  are  devel()jX\l 
for  empl>vin^  La'.ner  :;>  ».:.,lat<.-vl  rh.ra-t  •  t  on -oft  thru.-,t 
at  a  .■on.-'.ar.-  l.-v.-i.     Ki-  .1'-  ■ 't  :he  >iLidv  induare  that 
theautoina'u    sv-'e;-,  .  a:i  effecruelv  .on'.ml  rendezvous 
T\-er  a  -vule  rar^c  •  >!  ririal  .oixUti.'ns  dnd  .an  atili/.e 
lt,e  availabL'  Ii.ei  i.i  a  verv  ettK  lent  in.inner.    (Author) 


Order    iK'in  CIH  >  >n.   ^)  as 


\\> 


.12-1  i7 


Lan>;lev  K-  >■.  arch  C(  nr-r.   National   Aeronuarics  nnd 
SrvK-t     XJinini-T  ri-n.    I.anglev  Station,    Va. 
CM     Ul      \N    INl  KilA    sPHl  HI      lOnXMP'ni!     AN'CU- 
LAK    MOllCNs  Cl     sPIN'N-lNii    sP\''I     MHKM.I  S,    bv 
Jerroid  H.    Suddath,.    1^^2,    l^p.     ^  refs.   NASA  Technical 
repf.    '<-l   C,   NAs  \  \^  ^-  10"  ^. 

ni  SCRIFIOKi.:   •Saielir.'  s  (-Vrtificial).    •Spin,    'Srahili/a- 
•im  systems,  Gyro  stahili/er-..  Control  -,vs'-ms, 
spher'-.    Iner-ii'.    MoM.>n.    [Xirnpm>;,    N'unv  rical    inalvsi.s, 
Fheorv. 

rh-_   tjeneral  momenf  -.xjijations  for  a  spin- stabilized 
v-.-hicle  wTth  an  iner'ia- re  iction  an^zular  rate  da mp^r 
vs.Te  considered,   and  it  wa-  noted  that  simplificatum 
would  r-  -,ul'  it  tht   dampt  r  had  a  spherical  inertia  dis- 
tribution.     A  con-r:il  ^vstem  mcorpora-ink; -uch  a  lamp«r 

^1^  ^•»l-^■  ulated.      ;  he  re-^ulting  equation^  Aeit.    lineari/ee\ 
and  conditions  for   -t.ibilrv  ^et'    nbtained  from  an  analy- 
sis   >f  *he  cubic  characteristic  equation.      Two  numerical 
exampl-.-,  A-^r.  includes.     (Author) 

NASA   N^M2SSs)       OTS  51.^=^ 

L.ar.giev   Resear^ti  C  enter,    National  Aer^  naut  les 
a';i.;  S{M.e  Adr;ii;-..s:i  at i  .n,    l^injiley  [Station]  Va. 
WIND-IUNNLL   INVhSnCA  FION  AI    MACH  NUMBERS 
F-KOM  ').  4o    U)   1.20  OF   T}\E   SFA  HC   AERODV- 
N\MIC.    \M)  C"ONTHOl,   c:KARAC TERISTICS  OF   A 
N'UDFl     OF   A   NONLIFTING   REENTRY  CAPSULE  IN 
CO.MBINATION   WITH  A    R0C:KET   BOOSTER,    bv 
X'bi"  M     p.-.Mson.    Sc-p  6<),    J.eclassitied  2~  Sc-p  h2.    6^p. 


rel^ 


1\.    Technical  ;-!'.er!M.    X    31' 
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NASA    N(i  C12(>^1        errs    $0.  SO 


I  exM^  [Keseaich  Center,    Nauonal  Aeronautics  and 

Si\K(.'  Administration]  Cleveland,    Oliio. 
i;xri.KI\n:.Vl  Al     STI'DY  Ol-   iiAl.LISTIC-MLSSIl  [•- 
!<AsI     IIUAUNC,   Aim   OPI-KAI-ING    ROCKET,    !n 

J.    Cai\  Ne;!le-,    2^  V'p^s,    de.  la>sifu-d  1"  luh  ^2.    lip. 
1  lef.    Ke>eai.h.  rni^'inu.    K\11:^h(;I7. 


Order  fi , >ni  GP()  Jii.  4Ji  as 
NAS  I.  12:140 


I  ewis  Research  Center,    National  Aeronautics  and 
S[\ue  Administration,    Cleveland,    Ohu\ 
Pl-.RIGEE  PROa'LSlON  FOR   ORBITAL   IJVl^'CH  OF 
NUCLEAR    R(X'KFTS    bv  Paul  G.   Johns, m  and 
Frank  F.    Rom.    1^2.    2-p.    11  refs.    NASA  Te-chnical 
:  eiM   [^-140:   NASA  N'^  U  1  1"S1. 

Dl-.SCKirroR.S:  R.vkeis,  •Rcn.ket  propulsion,  'Nuclear 
proi\:isi.n5,  •nH..s!,  SpeotK  impulse,  R.  vket  trajec - 
tones,    Intel  planetary  tiaje«.-!(. I  les. 

A  '!.!.. si  pi,>grai!i  ^alk-d  perigee  piopulsion  which  min- 
.nuzes  giaviis  li)ss  is  analyzed.    Ilirust  is  applied  in- 
termittentU  i:;  i  egions  of  high  velocity  (near  succes- 
sive perigees).    The  inereased  energy-addition  effi- 
ciency yields  mass  ratios  approaching  those  for  im- 
;v.Uive  yel.n.;t\  chanv;e.    Corresponding  times  to  reach 
-lesntvl  energy  are  m  da\  s  but  are  still  small  relative 
•■■  inissun  times.   For  specified  orbital-launch  mis- 
^.ons,    perigee-propulsion  nuclear  rcx^ket  systems  are 
shown  to  equal  continuous -thrust  performance  with  re- 
actor powers  an  order  of  magnitude  less  than  those  of 
v.ntaMous -thrust  systeins.    Application  and  operational 
J^pects  of  perigee  prvipulsion  ai  e  discussed.    (Author) 


PR  ih2  ^44    errs  Sl.Ni 


Naval  Missile  Center,   Point  Mugu,  Cahf, 
rONCHH-   lOR   SEA    I^AUNCHING   MISSILES  AND 
FRANSPORTINC   I^RCE   BOCJSTERS   USING  A  TUBE 
•■^  N.    Kamahan.     I5June62,    16p.   2  refs.   Miscellaneous 
pib.    no,  NMC-MP-62-4;  NASA  N62-13838. 

DESCRIPTORS:  'Guided  missiles.   'Launching,   'Guided 
missile  launchers.  Hydrodynamics,   'Underwater  ballis- 
tics,  F^x^sters,    Iransportation, 

I  i^  purpose  of  this  report  is  to  introduce  a  preliminary 
concept  of  a  system  which  will  further  enhance  the  feasi- 
bility and  versatility  of  the  sea-launch  concept.    The 
proposed  system  makes  it  possible  to  take  almost  any 
missile,   regardless  of  size  and  tvp-  of  propellant,  and 
launch  it  from  the  sea.    The  system  involves  enclosing 
the  missile  in  a  reusable  capsule  or  tube  which  can  then 
he  towed  underwater,  erected  to  the  vertical,  and  the 
missile  launched  from  this  tube. 

Sanifafion  and  Safety  Engineering 


'.V'T    =^^0      OTs    <,2.(M\ 


iV'fense  Atomic  Support  Agency,    Albuquerque 

lUsTY    IYPF:   air    RAID  SIll-L  lERS,    bv  Allx-rt  F 
_Murd<vk.    Otvration  1  ambler.    Feb  53,   declassified 
^  Sep  h2.    2(ip. 


ORNL-3380   OTS    $1.25 

Oak  Ridge  National  Lab.,   Tenn. 
EVALUATION  OF   A   REDUCED  PRESSURE  BACK- 
FLOW  PREVENTER   USING   ACTIVATION  ANALYSIS 
by  Justus  N.   Baird,  Jr.,   W.   R.   Sanford.   and  G.   A.       ' 

Cristy.     Rtpt.  on  Contract  W7405-cng-26.   1%2.     49p 
1 4  refs.  *  ^' 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


Food 


PR   162  869      OTS      $5  60 

American  Meat  Inst.  Foundation,  Chicago    111 
BEHAVIOR   OF   WATER   PHASES  IN  FREEZE   DRYING 
bvG.   n.   Wilson..  Rept.   no.  9  (Final),   26  Dec  58- 
19  Mar  61,  on  Contraa  DA  19-129-qm-l347     [1961] 
51p.  9  refs     File  no.  A-332. 

DESCRIPTORS:  Behavior,   Water,   'Freeze  drying, 
•Beef,   'Pork.  Muscles,  Calorimetry,   Dilatometer's. 

A  two- fold  approach  was  adoptc^j  to  gain  some  under- 
standing of  the  behavior  of  water  phases  during  freeze- 
drying  of  beef  and  pork  muscle:   (1)  a  study  of  the 
freezing  process  and  (2)  a  study  of  the  freeze-dried 

muscle. 

PB   162  870      OTS      $3.60 

Agricultural  Research  Service,   Albany    Calif 
RADIATION  PRESERVATION  OF   POLTTRY       " 

rN?if6?^28  R^lh"^^'  ^'"r^^^^""     ^^P"    "°-   4  (Final). 
I  Mar  61-28  Feb  62,  on  Preservation  of  Poultry 

PrtxJucts.    fl962j38p.  33  refs.    File  no.  S-569'. 

DESCRIPTORS:   'Radiation  effects,   'Preservation. 
Meat,  Storage,  Taste,  Discoloration,  Colors. 

Irradiation-sterilization  of  meat  and  storage  at  ambient 
or  higher  temperatures  cause  changes  in  its  flavor 
texture  and  color.    The  published  reports  on  studied  of 
beef  and  pork  show  considerable  difference  of  opinion 
concerning  the  importance  d  these  changes     This  is 
not  surprising  since  the  relative  importance  of  flavor 
texture  and  color  in  overall  quality  is  debatable,  ahd  ' 
differences  are  determined  by  sensory  methods  that 
differ  from  laboratory  to  laboratory.    Also,  the  condi- 
tions of  processing,  irradiation,  and  storage  frequently 
influence  these  quahty  faaors  to  different  degrees    and 
comparable  conditions  were  seldom  used  at  different 
laboratories.    (Author) 

PB   163  014        OTS   $13.00 

Booz-Allen  and  Hamilton,   Inc.,  Chicago    111 

FOR'?om^^\'^^^^^  INbuVRTpRj^GRAM 
M?n.  ?,°^MB^-  Rept-  to  The  Lfnited  States  Opera- 
tions Mission  to  Colombia.  31  Aug  61,   195p.  16  refs. 

^Co^mb'^T^  ^""^^  P"^'""«  ^"^^"^y'   Meat,  Cattle. 
Colombia,   Economics,  Costs,    •Industrial  plants. 
Labor,   Distribution  (Economics).  Agriculture, 
♦Foreign  policy.   Commerce. 
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It  IS  corcludal,  basedon extensive  ticU  \*i)rk  and  analv  - 
SIS,   that  a  modern  meat  packing  industry  is  feasible, 
provided  certain  requirements  are  met.    It  is  als-'  .mi 
eluded  that  a  business  venture  in  this  industry  .rffers 
the  prospect  of  an  adequate  recurn  tn  investment, 
while  at  the  same  time  making  meat  and  meat  prod- 
ucts al  good  quality  available  to  consumers  at 
favorable  prices. 

PB  163  014-Sl      OTSSIO.  10 

Booz-AUen  and  Hamilton,  Inc.,  Chicago,   III. 
PROPOSED  MEAT  PACKING   I  NIX  ST  RY   PRCX.KAM 
FOR   COLOMBIA,    APPENDIX.    Kept,    to  TT^.e  L  mted 
States  Operations  Mission  to  Oilonibia.    Aug  M,   12^^^. 
1  refs. 

DESCRIPTORS:  'Meat  packing  industry,    Pr(xressing, 
•Colombia,  Cattle,   Distribution  (Economics). 
Ecciiomics,   Labor,   Agriculture,   Meat,    'Foreigr, 
policy.  Commerce. 

Contents: 

Cattle  projections 
Plant  capacity 
Market  objectives 
Distribution  facilities 
Facibties  investment 
Equipment 

Pro  forma  statements 

Yields 

Sales 

Payroll 

Raw  materials  and  supplies 

Utilities  -  depreciation 

Distribution 

Miscellaneous 

PB   162  467       OTS  $2.60 

Continental  Can  Co. ,   Inc.,   Chicago,   111. 
RADIATION  STERILIZATION  OF  CANTJED  FOODS, 
by  J.   M.  Heinen.   Rept.  no.  6  (Final),  1  Dec  ss- 
30  June  59.  [1959]  21p.  6  refs.   File  no.   S-708; 
AD- 243   361. 

DESCRIPTORS:  •Food,   Containers,    Preservatimi, 
•Radiation  effects,   Clostridium  botulinum,    Spores, 
Growth,  Deterioration,  Pork,   Prtx;essing,   Meat, 
Heating,  Gamma  rays. 

Work  was  done  to  determine  the  effect  of  meat  caring 
salts  and  several  widely  separated  irradiation  levels 
on  the  survival,  germination  amd  outgrowth  of  spores 
of  Clostridium  botulinum.   Six  different  formulations 
of  ground  ham,  corresponding  to  six  different  care 
compositions  were  prepared  and  packed.   Radiation 
levels  of  0.465  and  0.93  megarad  did  not  prevent  ^p.'i: 
age  and  the  development  erf  toxicity  in  any  formula- 
tion.  No  toxic  swells  were  encountered  following  irra 
diation  at  2.  79  and  3.  72  megarad,   although  two  for 
mulauons  each  gave  one  swelled  non- toxic  sample  at 
3.72  megarad.  Irradiation  at  1.86  megarad  resulted 
in  toxic  spoilage  in  one  formulation  and  one  sample    it 
nor-toxic  spoilage  in  another  formulation.   Smcethesc 
results  are  based  on  only  10  can  lots  for  each  form  i- 
lation  -  irradiation  variable  with  a  comparatively  low 
challenge  dose  of  spores  of  Cl,   botulinum  it  might  be 
jxpected  that  larger  sample  lots  or  a  higher  level  of 
spore  inoculum  would  result  in  spoilage  of  other  for- 
mulations at  the  1.  86  megarad  radiation  Jose  or  ever. 
at  the  2.  79  level.   (Author) 


PR    162  M14       (IT'S       S7   N) 

Kentucky  T.  ,    1  "-Kington. 
IHL    hXTENSION   OF   STORAGh    LIFE   OF    FRESH 
FRin    AND  VFGFTARIiiS  BY    IONIZING   RADIATION. 

hv  IXidlev  C     Martin.    Re^x     no    ^  (Final),    27  June  57- 
26  June  M,   [WMplp     File  no.   S-742. 

DHSC'RinOR'^:   St  uii^e,    'Preservation.    'Fiuits, 
*\'cgetat)le,-.,    •Ra^iMtiiin  L'ttt.vt^.    Ciamma  rt'*-. 


rht 


gencr  il  .it-jective  . -f  rhesc  studu-s  ■a  is  rr  fvaluate 
pr^-duas  A:;ut.  AL-rc  pre;vired  as  tor  trce/ing  Hut  were 
stored  at  remperatui  e.-.  -flight  K   .itxive  frecz-mg.    Sam 
ple-^  subjected  to  g.imnia  ladiation,    generally  at   levels 
belov»,   2  megarad.-^,   in  .airnbination  ^vith  ither  treatments 
■.^ere  .ompurei-i  A-ith  anirradi.itei!  controls  and  tro/en 
control^    .vt-r    -tor  i^e  rxri.*!-    ip  to  12  month-,  (.\uthor) 


PV<    162  H71        (.US    $5.6U 

(.Quantum,    Inc.,    WillingforJ.   Co.m 
l.rT'FRATLRt    SI  RVhY    Ol-    VlRlShS   ANi) 
RK:KHTTSIA    in    F(X);)S,   by  J     I".   M:C:rea.    Re,x 
n  1.   4  (Final),    S  June  61-4  June  62.   on  Contract  D\   W- 
l29-qm- 1810.    [19621  S2p      114refs.    File  no.  S-610. 

nnSCRIPTORS     "Virases,    •Rickettsia.    'FfvvJ,   Milk. 
Identification,    Classification. 

This  report  is  the  first  kno\*n  comprehen?^ive  review  ot 
those-  viruses  and  nckettsiae  which  may  contaminate 
fixKJ  and  which  may  subsequently  initiate  infection  in 
man.    There  are  10  viruses  and  1  rickettsia  which  have  this 
this  cap  abilirv  .    M;lk  is  the  most  frequent  vehicle  for 
virus  infection  in  man.    The  to'al  inactivation  dose  rec- 
o,mmenJ-"d  is  SxH)^  ro-'ntgens  for  .ill  viruses  excepc  in- 
fectious hep^ititis      h'n:  this  viru>  .i  dos-_-  of  2\l(i' 
rot-Mtgen-  1-  rotorn  TK'rKKv;     (.-Xuthor) 

P3    162    4^J       UIS  51.60 

Swift  and  Co.  ,    Chicago,    111. 
niH    EFFFCT   OF    SIB  SrERll.lZI.NG    IXJSES  OF 
CAHIUDE    rays  AM)  C.A.M\L\    RAYS  ON    HIF 
KEEPLNG  QLALdllES  OF   IXJRK,  bvF.  L.  Kauffman. 
Rept.    no.    14  (Final),   b  LKv  54    1  Jan  62.    [1962]  ["p. 
File  no.    S    "02. 

[^FSC^RIPTORS:  •Ra.hat.or.  effects,    •Gamma  rays, 
•Preservatior,.    'Pork.    Color-,     laste,   odors, 

Elevtrons. 

Sub-stenh/mg  doses  of  bv)fh  caihi)de  ray  irradiation 
and  gamma  ra>  irradiation  were  believed  to  be  able  to 
prolong  the  -helf  life  of  ^ommeivial  cuts  of  jxuk  and 
beef.    Fixperimeius  were  designed  to  compare  the  ef- 
fectN  of  cathode  ray  a:k\  gai;ima  ia>  irradiation    m  the 
keeping  qi.alities  of  beet  ..nder   cotiditions  ^saally  found 
,1!  commeicial  handling.    Hie  keeping  quality  was 
lodged  as  to  Color,    tlav  ^r  si\d  .\loi    over  an  extended 
period  of  i  line. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

Engines  and  Propulsion  Systems 
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All-  1  o.rce  Flight    lest  Center,    lidwards  Af-B,    Calif. 
A   .SIVDY  Ol-    IHF  PKOFELUVNT  SPECIFIC  IMPCLSE- 

ni:N.srrY  irade-offs  or  .scjlid  propellant 

K(KKI-;i    .\1{3JX)RS,    bv  h.    K.    f-lemig  and  J.    R.    Carnes. 
Jalv  60,   ,S6p.    AFFTC- rN-6(1-2^.  An-241  869. 

DF.SCKIPrORS:    ♦K,Kket  m.nors,    .Solid  r.K^ket  pro- 
;->ellani>,    Sptvific  ii-|-ipul>t.\     Hirust,    Guidtxl  missiles. 

Has  report  present.-  the  propcUant  sptvific  impulse- 
.lensitv  tr.iJe-off^  for  a  -cries  of  missiles  and  for 
-everal  typical  mis.-ions.     The  results  are  in  the  form 
of  several  graphs  from  which  the  engineer  can  judge 
the  relative  perforri-iance  of  r-fnist  solid  propellants  with 
a  high  degree  of  accuracy.     (.Author) 
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•Aviation  Gas    I  urbme  Div.  ,    VVestinght)use  Electric 
(Jorp.    [Lester,    Pa.  ] 

A.\ffin;N'i-  rF.\tPi-:RAii-Ri;  effects  on  j:u-vvi  -48 

IIRBOJEI    ENGINE  PERI-OR.\LANe:E,    by  W.   F. 

Vh.midt  and  I).    W.    Steplienson.    Rept.   on  Camtract 
\(Ja.-  ,S^ -02211.    2^.\pr6o.    IJlp.    Rept.    no.    A- '681 
.U)-24S>  460. 

I 
1">1->CRIFI  ORS:     *rurhojet  engines.    Temperature, 
lest.-,    .S[X'i.ific  heat,    Reynold.-  numiier,    n-iermody- 
i'.anuc.-,   Coniluistiop,   Correvtions,    Errors,   Gas  flo\\, 
I  >]X'ration.  . 

A   Ji4-Wl-:-4S  engine  uas  tested  at  various  amlnent 
■L'ini-K.-rature-  ;o  check  current  methods  for  correcting 
-ea  level  static  te.-t  data  to  standard  day  conditions. 
Hie  ;e.-t  result.-  indicate  that  current  correction 
tacto!-.-  are  not  satisfactory  because  of  tlie  performance 
effect-  caust^.l  by  variations  m  specific  heats,    Reynolds 
nuniiier,    ga-  pro[X'rties,    conihustor  efficiency,    etc 
■Aith  amlnent  temperature.    Iniproved  amlnent  cor- 
rtvtion  factors  which  incliKie  t)ie  above  effects  are 
.'•ecommendevi  tor  use  m  correcting  P4-WE-48  pro- 
.:action  engii-ie  test  data  to  standard  conditions.    Hiese 
o>rrection  factors  are  presented  m  thi-  lepin-t 
(Author) 
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Flight  Research  Center,   .National  Aeronautics  and 

Space  Administration,    Edwards,   C^ilif. 
FLIGHT  TESTS  OF  A   TWIN-IX'CT  IMX'CTION  SYS- 
ni\J  FOR  A   \L\C1I   Nl'MBER   RANGE  OF  0.78  TO 
2.  ir.    by  jack  Nugent  and  Bruce  G.    Powers.    Sep  60, 
Jecla-sified,    44p.   9  refs.    Technical  memo.    X-2Sl'. 


\ASA    \6,M  5896      OTS  $6.  6(i 
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i-iiigley  Research  Center,    National  Aeronautics  and 
Space  Administration,   Langlev  Station,   Va 
rR.\N.SONR;  OFF-Di::SIGN  PERFOR.MANCE  OF  A 
FIXIT:)  i:)lVERGE.NT  EJECTOR   DESIGNED  FOR  A 
MAC:H   NT'.MBER  OF   2.0,   by  liarrv  T.   Norton,   Jr. 
Marlow  D.   (xissetti,  and  Charles  E.    Mercer.   63p. 
"S  rers.   Technical  memo.    X-165,    IVc  59,   declassified 
1  Apr  6,5. 

I  s 


NASA  N63- 12530      OTS  $0.  75 

Lewis  [Research  Center,   National  Aeronautics 
and  Space  Administration]  Cleveland,  Ohio. 
ALTITUDE  INVESTIGATION  OF  CAN-TYPE  FLAME 
HOLDER   IN  "5% INCH- DIAMETER   RAM-JET  COM- 
BUSTOR,  byGa)rgeR.   Smolak  and  Carl  B.  Wentworth. 
?>  June  54,  declassified  27  Sep  62.   28p.  5  refs.  Re- 
search memo.   RM  E54D08. 

NASA   N63- 12524      OTS  $2.  25 

Lewis  [Research  Center,  National  Aeronautics 
and  Space  Administration]  Cleveland,  Ohio. 
AN  ANALYSIS  OF  AIR-TURBOROCKET  ENGINE  PER- 
FORMANCE INCLUDING  EFFECTS  OF  COMPONENT 
CHANGES,  by  Roger  W.   Luidens  and  Richard  J.  Weber. 
6  Apr  56,   declassified  22  Aug  62.   98p.    13  refs.   Re- 
search memo.   RM  E55H04a. 

NASA   N63-I3905     OTS  $4.  60 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
A  COLD-FLOW  INVESTIGATION  OF  JET-INDUCED 
THRUST -VECTOR  CONTROL,  by  John  E.  McAulay 
and  Albert  J.  Pavli.   Dec  60,  declassified  1  Apr  63.  45p. 
1  ref.  Technical  memo.  X-416. 

NASA   N63- 12531       0TS$1.(X) 

Lewis  [Research  Center,   National  Aeronautics 
and  Space  Administration]  Cleveland,  Ohio. 
COMBINED  COMPRESSOR  COOLANT  INJECTION  AND 
AFTER-BURNING  FOR  TURBOJET  THRUST  AUG- 
MENTATION, by  James  W.   Useller,   S.  C.  Huntley, 
and  David  B.  Fenn.   16  Sep  54,  declassified  27  Sep  62. 
35p.   21  refs.   Research  memo.   E54G08. 

NASA   N63-12516      OTS    $0.75 

Lewis  [Research  Center,   National  Aeronautics  and 

Space  Administration]  Cleveland,  Ohio. 
COMPARISON  OF  CALCULATED  AND  EXPERI- 
MENTAL TEMPERATURES  AND  COOLANT  PRES- 
SLRE  LOSSES  FOR  A   CASCADE  OF  SMALL  AIR- 
COOLED  TURBINE  ROTOR  BLADES,   by  Francis  S. 
Stepka.   4  Sep  58,   declassified  17  July  62.    26p.    13  refs. 
Research  memo.   RM  E58E20. 

NASA  N63- 12544    OTS    $0.50 

Lewis  [Research  Center,   National  Aeronautics  and 

Space  Administration]  Cleveland,  Ohio 
COMPARISON  OF   INJECTORS  WITH   A  200-POUND- 
THRUST  AMMONIA -OXYGEN  ENGINE,  by  Richard  J 
Priem  and  Bruce  J.  Clark.     4  Sep  58,  declassified 
22  Aug  62.     lOp.     4  refs.     Research  memo.   RM  E57H01. 

NASA  N63- 12515      OTS  $0.  75 

Lewis  [Research  Center,   National  Aeronautics 
and  Space  Administration]  Cleveland,  Ohio. 
EFFECT  OF  PRESSURE   LEVEL  ON  AFTERBURNER- 
WALL  TEMPERATURES,  by  Thomas  B.  Siillito  and 
George  R.   Smolak.    11  June  58,  declassified  17  July 62. 
25p.   5  refs.  Research  memo.  RM  E58D01. 
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rwrt^r    rKti  I?    r^c 


at  the  2.  79  level.   (Author) 


NASA   N63-13987     OTS  $2.  60 

T  ewis  [Research  Center.   National  Aeronautics  an.! 

Space  Administrationl  aeveland,   Ohio. 
INVESTIGATION  OF  ADJl'STABLE  SLTRR-SOMC  IM  fl 
IN  C0\eiNAT10N  WITH  J34   ENGINE  LP  TC)   \l\(.l\ 
2,0    by  J.   C.   Nettles  and  L.    A.   Leissler,    l-i(Vt'>4, 
declassified  16  Oct  61.    29p.    6  rcfs.    Research  nuinc 
RM  E54HU. 

NASA  N6M2.S14    CTTS    SO.  ^^ 

L^wls  (Research  Center,   National  Aeronautic-   ui.' 

Space  Administration)  Cleveland,   Ohio. 
INVESTIGATION  OF  ROTA  nNC-STAl  1     I  INH  I  s   r^    \ 
SLTFRSONIC  TL'RBOFAN   ENGINE,    bv  lame..  F  . 
Dugan.  Jr.     3  Oct  57.  declassified  r  JjIv  ^2.     rp. 
1  i  refs.     Research  memo  RM  h,S7G26a. 

NASA  N63- 12540      OTS  JO.  ^S 

Lewis  [Research  Center,    NatiiXial  Aeronautics 
and  Space  Administration]  Cleveland,   Ohio. 
LOW -TEMPERATURE  CHEMICAL   STARTING  OF-    A 
200-POUND-THRUSTJP- 4 -NITRIC   ACID  ROClKhl 
ENGINE  USING  A  THREE-FLUID  PROPELLANF 
VALVE,  by  Gler  Hennings  and  Gerald  Morreh. 
H    June  55,   declassified  r  July  62.    25p.    16  rets.    Ke- 
search  memo.   RM  E55E04. 

NASA    N63- 12517       crrs    SL  SO 

Lewis  [Research  Center,    Nauorvil  Aeronautic-^  jnd 

Space  Adrainistration]  Cle%'eiand,   Ohio. 
OFF-DESIGN  PERF0R.\UNC;E  OF   niVl.KCFN'I 
EJECTORS,   by  Milton  A.   Beheirn.    M<  ->cp  =>n,   JccLi--: 
fied  17  July  62.   62p.   4  rets.    Kese^r.h  -ie:n-. 
RM  E58Gl(lB 

NASA   N63- 12522       OTS  $ti.  "5 

Lewis  [Research  Center,   National  Aeronautics 
and  Space  Administration]  Cleveland.   Ohio. 
PERFORMANCE  OF   A   SUPERSONIC   RA.MPTYPE 
SIDE  INLET  WITH   RAM- SCOOP    THROAT  BLEED 
AND  VARYING   FUSELAGE  BOLNDARY   LAYER  Hh 
MOVAL  MACH  NUMBER    RANGE    1.5    TO  2.i),   b^ 
Glenn  A.   Mitchell  and  Robert  C.   Campbel..   P  |ar  -^   . 
declassified  17  July  62,    W)p.    5  rrfs.    Research 
memo.    R.M  E56I26. 

NASA   N63- 12191       OIS  ii>.  "-^ 

Lewis  Research  Center,   National  Aeronautics 
and  Space  Administration,   Cleveland,   Oh.o. 

PERFORMANCE  OF   A  TLT^BOJET   ENGINE   IN  C  (A! 

BINATION  WITH  AN   EXTERNAL-INTERNAL   (  ONI 

PRESSION  INLET  TO  MACH  2.  sh.   by  i:>avid  N. 

Bowditch,   Bernhard  H.   Anderson,   and  WiUiair  K. 

Tabata.   July  60,   declassified  r  Julv  62.    U>p.    l^.•eI-. 

Technical  memo.   X-254. 

NASA   N63- 12523      0TS$1.(X) 

Lewis  [Research  Center.   National  Aeronautics 
and  Space  Administration]  Cleveland,  Ohio. 
PERFORMANCE  OF   VARIABLE  TWO-DIMENSIONAI 
INLET  DESIGNED  FOR    ENGINE- INLET  MATCHINC  . 
I.   PERFORMANCE  AT  DESIGN   MACH   NL'MBER   Ol 
3.07.   by  M.   A.   Beheim  and  L.    W.   Gertsma.  20  Nov  50, 
declassified  22  Aug  62.   32p.   3  refs.    Research 
memo.    RM  E56H23. 


NASA   N63- 12545       OTS  $0.  75 

Lewis  [Research  Center,    National  Aeronautics 
and  Space  Administration]  Cleveland,    (J^iio. 
PRELIMINARY  ANALYSIS  OF    FHREE  CYCTES  FOR 
NKLEAR    PROPLLSION   OF    AIRCRAFI,    bv 

L.    V.    H-nible,    W.    '.V.    WaOiil,    aiidR.    B.    I>'\le. 
M  Oct  >0,    declassified  22  A.-j;  b2.    Z5p.    4  lefs.    Re- 
search iTierii.  ■.    KM  LSnH24. 
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Li  A1-,  lHr->'.  .irch  L.ntf!  ,    Ni'ional   Aironau'iCN  .i-id 

sp.icf   \dmini-.T  I'lop.l  ("lt\.lin^l,    Ohi.'. 
\    s-rr[)Y    Of     INIICIION    PKCXTS.Sl-S    l-OH    1--P1-K- 
Cl  NT    FLICIKISI        S^    Pl-KCl  VI    OXYCTN    AND 
HhPI  -\N1     IS'    -V    2'Xi    l^K'NO     IHKUS-I     ^U)CKFT 
F  NO  INI-,,    tn   \f-    F     licidmaiin       1  ^  ],in  S~,    dcclassifird 
JJ    \  le  ^2.      J^p.      4  t!.t-.     Kt.--(.iri.h  iiurno.    KM  F-'Sh)lL 

Manufacturing  Equipnnent  and  Processes 

(JI  b  SH-si  ^       So.  lo 

Office  of  Technical  Services.    !  k'pt      -t  Coninu-rce, 

W,.ishinift>>n,    11     O 
CCNTISr'OCS  CASTINC        l-nKK!(~,N    inLRAirRK. 
Feh^i,    7p     ^^tt•t.,      I  ri  S  si'lective  Hihlio>n'aph,v  SH-51.L 

DESCIRIF"!  OR~>     •H;M:>  vr  i;^a  ,    •Cisrin^. 

Li-it--  ^  ^  reterc-nce-  r- '  tr.in-.lat  ion--  '  'n  .  ontinuou-.  cast 
ir-i,i^      (.'.-vi-r--    i.it-nuitu   ca-.tink;.    tlow   ;vitterns,    effects 
)t  v'"'lin>i.    -^fir  cik. !,;<-'  ;T<ie;ioiiu-non  ,    invest  ii^at  ion  t'\ 
radi.'is>«ipfs,    c.isfin,;  of  -vdifs,    castuiji  ot  aluminur-n 
Aire  \n^\  A  W'l  U:  .I'-t    't  ;n>t  ill.if  I'-ns  urnong  either 
.-,^;,jectN     (.\jthoi) 


OTS    SF^-4li2.    K .-Vised      >o    lo 

Office  ol   I  echp.ic.ii  servues.    IV-pt.   ol  C.)minerce, 

'A  1  -.  1;  1  n  jH  lhi  ,    i )     c ' 
'Al,li)lNC  (SUPPli-MhVr    l(t  c'lR  S    124-^31), 
|.ip.  b3,    \5p.   "HWets.    en  S  Selective  Bibliography 
SF^-4li2,    rev 

DHSCRIFIOKS     •F^i:li' vraphv  ,    •Weldankl.    1- lectr^jn 
lieam-.,    '    ltr.i-..i-.K    i  idiitii>n,    ."^jX   ^viAmi,    Arc 
weldin>;.    hlear.c    .veldink;. 

1  ist-.  :"H^  retereiue-  ■■'  WF-.i  iMNC    idded.  'o  th.e  tTS 
coUecrii.n    li.ii  in>^  the  ;x- 1  r  «.!  l^s"  t.  ■  Jui  ..irv    W6  < 
('..ver-^  ne."-  .levelopriie'it •-  in  weldm,i  -.uch  as  plasma, 
electr-m  t>e  un,    ultri^onic,    t;;-i"!i.    resi  st.ince,    spot, 
i:        tru'ri.ni  anC.  .old  vveidink;  .tmonkj  .<her   subjects. 
(.\.th-r) 

MATERIALS 

AD-  J^i '  ^42       I  n  V       S^   Ni 

\rrno(,r    Reseat  -  hT- ■  KinvLiUon.    (Tliica>io,    111. 
Dl.VhLDi'Mh.V!    OF'    BONDINO   Mh  I'HODS   .\N1)  MATE 
Rl.M.S    FOR    KHSI.STANClh   STRAIN   GAGES,    bv 
H      I       Rechter.    Rept     on  I  )fvelo{xnent  of  High  Tem- 
^ier  it  ,;re  strain  Cages.   Contraa   N156S-^231".    N<n'  5S. 
22p     Kept     i-.o     NAVAIKMArCHN-ASI- 1050,    Part  III 


S-  [A 


DESCRIPTORS:    VStrain  gages,    'lionding,    •Heat 
resistant  materials,   'Adhesives.   Silicon  compounds, 
(Oxides,   .Xluminum  compounds,   Phosphates.  Ptxassium 
compounds,   Silicates,  Electrical  piroperties, 
Moistureprtxifing,   Heat  treatment,   -Aging.       | 

As  u  phase  in  the  program  of  development  of  high  tem- 
pier.uure  strain  gages,   the  work  performed  in  formulat- 
ing cements  is  reptn-fed     The  major  effort  of  this 
project  has  been  to  develop  a  cement  useful  to  tempera- 
tures of  INMl'T"   ind  higher,   having  adequate  electrical 
and  1( viv!-b«.Mring  prc^pertits  . 


PR   lb2  .S^h       OTS    $S,  W 

Cryogenic  I  .11.  ,   Ohio  State  I'.    Research  Foundation, 

Columbus. 
THERMAL  CONIX  CTIVITY  OF  HEAT  INSULATING 
MATERIALS.   b\   K.    W.   Powers,   H.   L.  Johnston  and 
others.    Technical  rept.    no.    16  on  Contract 
W^3-03H-ac- 147^^4  (lf'243).     1  May  .53,  declassified 
N  Apr  54,   ,59p,    Rept.    no.   TR-264-16:  AD-27  569. 

[:)ESCRIPTORS:  *Cryogenics,    Tuels,    'Liquefied  gases. 
Air,    Nitrogen,    Hydrogen,   Storage,    •Thermal  insula- 
tion, c:otton,   Class  textiles,   (^Hs,  Silicon  compounds, 
I>ioxides,   Foam.-,   Stvrene  plastics.   Thermal    con- 
ductivity. 

I 
TF)e  thc'rmal  conductivities  of  various  insulators  were 
studied  for  subsequent  correlation  of  data  with  physical 
structure  and  external -factor  influences.    Thermal  con- 
ductivities at  liquid  air.    -N.  and  -H  temperatures 
vvere  measured  in  vacuo  and  in  the  presence  of  gaseous 
H  and  .N  at  various  pressures.    Evaluations  of  medical 
cotton,   F'lberglas,   Santocel,   silica,   Fhofoam,   Styro- 
foam,   p>lystvrene  colloidal  aggregate,  and  Poly^iber 
indicated  tliat  tlie  thertnal  conductivities  of  the  in- 
sulatt)rs  could  be  divided  into  3  classes  of  physical 
structures:  granular,   fibrous,  and  cellular.    Under 
Migh  vacuum,   hjat  transfer  through  granular  insulators 
Jjpi^nded  upon  only  the  difference  in  the  fourth  power  of 
tfie  temperatures  of  the  ball  and  sphere.    Granular  in- 
silators  apparently  functioned  as  radiation  shields.    The 
fibrous  insulators  conducting  heat  along  ttx;  length  of  the 
fibers  reduced  insulating  efficiency  at  low  temperatures, 
but  served  to  some  degree  as  a  radiation  shield.    Heat 
transfer  through  cellular  insulators  was  slightly  greater 
t'lan  through  a  vacuum,  and  ttv  transfer  was  approxi - 
•nately  a  linear  function  of  tfie  fifth-power  difference  be- 
tween hall  and  sphere  temperatures.    Experimental 
data  are  talxilated. 


i'B    162  .^^^         (  )  !"S  •>  I .  fi;) 


F  ■Itman  Kestai^h  I  abs.  ,   PKatinn\   Arsenal, 
I^'Vel,    N.     I. 
ly   KABILllY  OF    KlBBl-K-MODIFlEn  POLY- 
SrVKFNES.    by  Cecilia  U.   .McNally.   (\  t  SS.    Mp. 
3Ief^,    rtvhnical  lept  .    24  i  i,    Addendum   1; 
\l'-2<)2  i>)S.  I 

:M-.S'    RIIMOKS:   •!  lastomers,    VStvrene  plasties, 
'Kubbet,    M:x[un.s,    M   chanical  propei  itL-.s^ 
"'■"lage,    Aging  (.Miterials).    F'olymers. 

A  1  ubtvi -modified  polvstrem-  (Material  F- )  waf< 
sNiied  fi>r  threi    \eais  at   16{)'-'F.    Flexural  strength, 
Mexuial  detleetioii,    flexural  modulus,   and  I/od 
inip.i,  r  srrL'ngih  wert    Jetei  tnincd  at  f t x-quent   intervals 


over  this  period.  While  the  flexural  strength  and 
modulus  increased  and  the  Izod  strength  decreased 
this  material  was  very  much  superior  in  the  retention 
of  us  original  properties  to  the  material  originally 

pf  r'iS'S^x^  "^'^  manufacturer.  (Author)  (See  also 
rn    I  ^  X)5) 


TID- 17,382    OTS    $4.60 

General  Electric  Co. ,   Cincinnati,   Ohio. 
RADIATION  DAMAGE  TO  NON- METALLIC  MATE- 
RIALS,  by  V.   P.  Calkins.     [Rept.  on 
Contract  AT(1 1-1)171].     .30  Mar  54,   42p.     1 8  refs. 

NASA  N62- 17056   available  on  loan  from  OT^ 

Michigan  U. ,   Ann  Arbor. 
DESTRUCTION  OF  MATERIAL  THROUGH  CAVITA- 
TION INVESTIGATION  WITH  AN  OSCILLATOR,  by 
Hans  Nowotny.   Internal  rept.  no.    15  on 
Grant  NsG-39-60.    1942,  trans.  June  62.    lOOp.  70  refs. 
ORA  Proi.   03424. 

OTS  SB-512       $0.10 

Office  of  Technical  Services,   Dept.  d  Commerce, 

Washington,   D.  C. 
INDUSTRIAL  DIAMONDS.  Jan  63,   7p.   120  refs.  OTS 
Selective  Bibliography  SB-512. 

DESCRIPTORS:  ♦Industrial  diamonds,    •Diamonds, 
•Abrasives,   •Semiconductors,    •Bibliography. 

Lists  120  references  on  this  subject  added  to  the  OTS 
collection  during  the  period  1943  to  January  1963. 
Covers  foreign  and  domestic  research  on  diamond 
dust;  use  as  abrasive  in  grinding  and  polishing;  diamond 
dies;  reclamation  of  diamond  waste;  hardness  tests; 
colored  diamonds;  synthetic  diamonds;  radiation 
damage;  semiconductor  properties  and  optical  prop- 
erties among  aher  subjects.  (Author) 

Ceramics  and  Refractories 


PB  162  987     OTS    $2.60 

Army  (Missile  Command]  Redstone  Arsenal, 

Huntsville,  Ala. 
FLAME  SPRAYED  CERAMIC  COATINGS,  by 
V,  F.  Seitzinger  and  E.  F.  Sharpe.    13  June  60,  26p. 
10  refs.   Rept.  no.  DSN-TN- 14-60. 

DESCRIPTORS:   •Cerainic  coatings.  Physical  properties, 
♦Flame  spraying,  •Plasma  jets.  Satellites  (Artificial), 
Rocket  motor  nozzles.  Coatings. 

This  report  provides  a  briefing  to  designers  and  users 
of  materials  for  missile  applications  on  the  nature, 
properties,  and  general  characteristics  of  flame 
sprayed  ceramic  coatings.   After  a  discussion  of 
general  principles  of  the  method,  various  techniques  are 
described.   This  is  followed  by  examples  of  application 
within  the  agency.    (Author) 
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ill  K_1,i.  1i  Si  in       W  i.s 


PB   162  886      CTS  $1.60 
Materials  Research  l^b. ,    L'.   of  C^lifi)rnia. 


DESCRIPTORS:  •Ceramic  materials,  •Aluminum 
compounds,  Titanates.  •Lithium  compounds.  Silicates 


3.07,   by  M.   A.   Beheim  and  L.    W.   Gensma.  2(lNc)v=.^, 
declassified  22  Aug  62.   Mp.    i  refs.    Research 
memo.   RM  E56H23. 
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PB  162  923      OTS      $4.60 

Biorksten  Research  Labs.,  Inc    ,  Madison,   Wis 
HIGH  VISCOSITY    REFRACTORY   FIBERS,   bv  Stan  lev  A 
[>inn  and  William  P    Roth     Quarterly  rept .  no.   2 
20  Jan-20  Apr  60,  on  Contract  NOrd- NUJCi.    fl^fxi] 
4lp.   2  refs.    AD-239  643. 

DESCRIPTORS;   •Refractorv  materuls,   Ceramic  mate 
rials.   •GUsd,   'Ceramic  fibers.   V:-,o>.sir\.   AJdinves, 
Air,  Heat  transfer.  Test  meth(xl.s,   Bonding.   niU-ss 
textiles. 

Penetrometer  viscosity  tests  were  ran  in  28  glass  'tii\- 
tures.    One  series  of  tests  revealed  effects  on  vi-,c.>^:% 
exerted  by  the  particle  size  of  the  additive  and  bv  tne 
presence  of  air  occluded  in  the  melt.    The  alpha -ric! 
test  equipment  was  completed  and  tested  >>ut  to  deter- 
mine the  torch  heat  flux  under  varuHis  conditions  ot 
tcrch  tip  distance  from  sample,  oxygen  and  icetvUiu 
flow  rates,   and  nitrogen  flow  r.ite.    Further  rests  Acre 
earned  out  to  determine  the  important  factors  which 
must  be  controlled  in  order  to  obtain  reproducibk 
thermocouple  readings  from  the  rear  siirface    if  :he 
alpha -rod.    Equipment  was  assembled  and  prehminar'. 
experiments  were  run  to  determine,    bv  oDservati.>r,  "i 
contact  angles,  the  wettabilltv  ot  the  binding  mater i.il 
by  various  molten  glass  mixtures.    (Author) 

PB   162  925      0TS$2.  6<) 

Electro -Thermal  Industries,   Iik.  ,   Pearl  Rivei,    N.V. 
INVESTIGATION  OF  TITANIL'M  BORUMTRIDE   A.M) 
TANTALUM  BOROCARBIDE   ^L^THRIAl.S  SYSl  IM.s, 
by  Gerard  J.   Forney  and  J.  ].   Marshall.   '^^terU 
rept.   no.    2  on  Contract  DA  3(M)69-ORD- 3126     JanM. 

29p.  Technical  rept.  no.   WAL  i71.9  2;  AD-253h^^. 

DESCRIPTORS:    'Refractory  materials,   'Borides, 
•Tantalum  compounds.   •Titanium  compounds,  *C^r 
bides,   'Nitrides,   Boron  compound.-,,   t-eraniic  ;:iare- 
rials,'  Processing,   Density,   Thermoele«-tricu>,  Ko^-Wet 
motor  nozzles.   Electrical  prcjpertie^.   PhysKal  pv'>\- 
erues.   Mechanical  properties 

Continuing  the  investigation  of  :he  'uaiuuni  U-r.-iiirnde 
system,   efforts  were  directed  in  major  part  to  F'^^ase  ... 
effect  of  composition  on  properties.    Composl^lon^  . '  'r. 
taining  0,    1/2.    11/2,   2.   3,   4  and  6  moles  excess  Ut^'-.: 
nitride  were  selected  for  studv.    I'  wa-.  evider'  -.ki- 
blends  containing  3  or  more  moles  excess  Juid  i;i^i:tfi 
cient  cohesivenesa  to  be  of  any  practical  value.  Cok 
sequently.  the  balance  of  the  investigatu>n  upon  .ot- 
positions  was  devoted  to  the  1  /2.    1,112  and  2  :;i.u. 
blends.    The  investigation  was  conducted  at  reactor 
pressures  of  20.  000  and  30.  000  psi.    It  was  concl^aed 
that;  (I)  Density  decreases  with  increasing  exces-,  tx.n.: 
nitride  in  the  blend;  (2)  Density  increase-s  a>  '^\^'-' J^;f^ 
tor  pressure  increases  for  each  composition.  (.^)  Lie. 
tncal  resistivity  increases  with  decreased  specimen, 
density  for  each  composition;  and  (4)  Preheat  energy 
requirements  are  not  directly  proportional  to  increased 
mass,  due  to  heat  losses  at  a  greater  rate  from  ..raail 
charges. 


PB   l^2  ^14      errs      Sl.N) 

Forest  Products  l^ib..   Madison,    Wis 
Ib.MPLKAlIKL    OF    IHh    FORhS'l    SLRVK:t   GRAPll- 
riT    Pl-M"h    S(K   KCh    l)t-     rULRMAl.   RADIATIO.N,   b\ 

H.    i)     Hriice  and  1       i     \\^:\->      22  Jan  .5M,    l^p.    lU  refs. 
Technical  rept.   Al-SWP-7^^    .\1)    1=.3  16.5. 


DLSGKIFI I  m.s  'li-Mt  pr.».kiCtion 
•Blackbodv  r.iduiti.r..  'Cr  iptiite, 
magnet  u    Aave). 


1  liernial  radiation, 
.tel  -^  ([.lectro- 


A   stjd\    A  as  made  ^'  determine  (I)  the  rate  ot"  ..K)linkl, 
(2)  the  avera>je  plate  'em^x-r at iii  e.   and  (  >>)  thf  n.itviie  of 
the  -,pectrum  of  the  i  .id.i.it  loti  ot  a   i/K-in     thick  graph- 
ite plate  'Aith  a   12-   v   12    in    effective  .irea  d>.n;iii  t!ie 
first  few  seconds  of  e\p»)SLire  in  an    when  ^v      idra'Aii 
from  an  electricallv  he.ited.  muftie  tuina.r  ..■    m  initial 
tenip«.-r  tturc     't  420«l"}'       Ihe  color  tenux'iat  ;re  .<  the 
plate  A  as  ot)tain<.xl  r  lugt.lv   h\  means  ot  4  (.'.aning 
filter  -.      The  'i  .in.smissior  >'t  the  la  ;i.»Ui<i  ti  om  the 
v\hite   hot  grap>hite  plate  In     ■ach  filter  .^.ls  measured 
ovei    !   peri'xl    if  scvL-ral   se.  >nds    in*.!  transmission 
ration.   Aere     iJ-toned  tor  ■.•k(.  tilter        HK'se  ratio.s  \Aeie 
compared  Aith  th.e  calculated,  trinsmission  ratios  of 
th?-  filters  foi   Plack  huh  radiation  from  3H(.K^'  to 
4S<H)"F  to  i>btai;!  the  col^i    temperature  ot  the  graphite 
plate      .A  series  of   10  measurements  was  made  with  a 
NRDI    Mk  f^"F  radiotiietL-r   t.    determine  how  far  the 
plate  'eiTiperatiire  a. is  likeiv  t.i  var\  from  42(Xi*T  m 
consecutive  trials,   .ind  how  rapidlv  the  temperature 
•Aould  fall  durinii  the  nutial  exposure.     The  average 
initial  temperatures,   as  determined  bv  the  filters,  was 
41  k)"T- .    and  a  l,»^s  of  abcxjt  1000''  in  the  first  7  se-conds 
It  .Doling  was  indicated.    (ASTTA  abstract) 


m 
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le-  P-.'p.dsi.-r.  I  all.  ,    f.dif     Iiist.    ..f   Tech..  ,    Pasadena. 
IHl      niFKMAl     LXPANSION  O!'   SYNnTliniC-   GRAPll- 
MLb   AT    rFMlT.IUnKI-:   INTl.KVAl  S  Bl-TWEI-N  H() 
AND  2(-XX-^'F,    bv   RoK-rt  P,    Allen.    Kept,    on  Contract 
NASw-6.    y>  Nov  ^'J,    22r.    ^'  ref-.    Pmgies-,  rept. 
no.    30-2<>,  a:)-2v^  4^4. 

:  )i:SCRlPTOR.S-    •Craptu-e,    •Thermal  exp^insion,   Tem- 
ivrarure,    [>:-terT;iinatio;'.,    l>ila:ometers 

r;ie  ::iea:i  Iineai  and  cubical  ciK'ffu  ients  ^if  thermal  ex- 
;\in-,i.ip.  of  eigh'  o iinniercial  lots  of  graphite  were  de 
eriTUnev!  for  'enipiTat iire  mter^'als  between  SO  and 
iOiC'F-.    The  linear  'lienr.al  exixmsion  was  measured 
,M'h  ^'^  .lutortiati.    rtvi'idiu^  dilatoineter  using  a  nxl- 
.l>.apevl  -.[V.imen  2  in.    long  and  1    4  in.   acros.-,.    Ph.e 
-^^vcuTK-n  war.  heated  m  an  .riiMsphere  of  hebum.     I  he 
results  are  in  good  agreement  \u:h.  those  of  Cume, 
llamister,   andMacPherson.     Fhe  mean  linear  cix-fficient 
was  found  to  increase  with  -eiMperati.re.     I- >r  the  lots 
-.rudied,    the  mean  linear  c<x-fficient.s  fron;  HO  ti.2(XI()"F 
were  1    =iO  to  2.  34  X  10"^  '^E-  parallel  and  2-  26  to  3.  4.S 
X    11^"''  "T   perpe-ndicular  to  the  ^rai-.  aixi  were  found  to 

var>  linearly  with  the  electrical  resi.stivi'N  :tiea-ured 

at  32%.    (Author) 
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Materials  Research  l^b. ,    L'.   of  California, 

Berkeley. 
INVESTIGATION  OF   FEASIBILITY'  OF   FABRICATING 
Dl'CTlLE  CERAMICS,   by  T.   H.   Hazlett.   Annual 
repx.   no.    1  on  Contract  NOas  59-6056-c.   May  60, 
iHp.    lER  series  no.    157,    issue  no.    1;  AD-239  848. 

DE.SCRlPrORS:  •Ceramic  materials,    'Crystals, 
Plasticity,   Plastic  flow.    Extrusion,   Prtxessing, 
Sodium  cotTipounds,    Lithium  compounds,   Chlorides, 
Fluorides,    Hydraulic  presses,    Microstructure, 
Impurities. 

I 
An  investigation  was  initiated  to  determine  the  feasi- 
bility of  using  prtvedures  similar  to  those  for  metal 
forming,    such  as  extrusion,   rolling,   and  rolling  and 
forging,   for  the  shaping  of  polycrystalhne  aggregates 
of  cubic  ionic  solids.   Work  was  begun  on  CP  grade  LiF 
powder  compacts  sintered  in  an  extrusion  die  of  hot 
working  die  steel  at  ,SCX)"c  and  extruded  with  an  ini- 
tial ram  pressure  of  120,  (XX)  psi.   The  die  geometry 
provided  a  64:1  reduction.    Microstructures  of  ex- 
truded rcxJs  were  studied.   No  satisfactory  explanation 
has  been  found  for  the  observed  relationship  berween 
grain  size  and  ductibility,    but  the  degree  of  purity  is 
verv  important.    (Author) 
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New  Jersey  Ceramic  Research  Station,   Rutgers  L'., 

N'eu  Brunswick. 
IMPROVED  CERAMICS.    Progress  rept.  no.    I, 
1  W-c  S4-1  Mar  55,   on  Contract  DA  36-0.39- sc-64566. 
11955)  7lp.    AD-74  091. 

I 
DESCRIPTORS     •Ceramic  materials,   •Aluminum  com- 
fxxjnds,    Iitanates,   Oxides.    Lithium  comfxxinds, 
•Silicon  comp<,:)unds,    •Lead  compounds,   Sihcates, 
•Wolla.stonite,    •Mullite,    •Talc,   Eleclrical  properties, 
Thermal  stresses,    Impaa  shock,   Shcx'k  resistance, 
.Mi'lding  materials.   Machining,    •Electronic  equipment, 
•Petmhxfv.   Thermal  conduct ivit v. 

I 
Preliminary  efforts  were  undertaken  on  a  program  to 
evaluate  new  industrial  bcxlies  with  high  thermal  con- 
ductivity.   The  frit  type  lithium  aluminosilicate  bodies 
*hich  show  the  mo.st  promise  as  high  frequency  insula- 
tinn  exhibit  appreciable  variability  as  to  maturity  and 
tlectrical  properties.   The  effect  of  soda  and  iron  oxide 
was  studied  sv.stematic^llv  as  a  method  of  controlling 
this  variable     The  effect  of  varying  the  woUastonite 
content  of  Nxly  E-  16-S  while  retaining  the  ratio  of  its 
fluxing  ingredients  was  .studied.    Petrographic  analysis 
lithe  \^ollastonite-clav  series  is  presented     In  it  is 
Jescribed  the  orientation  of  the  woUastonite  needles  and 
their  probable  effect  on  impact  strength.    A  study  was 
made  on  a  portion  of  the  spodumcnc-lead  bisilicate- 
clav  triaxial  in  an  attempt  to  control  the  very  low  firing 
'Shrinkage  or  expansion  of  the  spodumenc  type  bodies. 
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Ne\*  jersey  Ceramic  Research  Station,   Rutgers  U.  . 

New  Brunswick. 
IMPROVED  CERAMICS.    Progress  rept     no.   2, 
'  Mar-1  June  55,   on  Contract  DA  :i6-039- sc-64566. 
[1955]  g6p.   fi  refs.    AD-74  092. 


DESCRIPTORS:  'Ceramic  materials,  'Aluminum 
compounds,  Titanates,  'Lithium  compounds.  Silicates 
Clay,  •Talc,  'WoUastonite,  'Barium  compounds. 
Magnesium  compounds,  'Silicon  compounds.  Oxides 
Lead  compounds.  Thermal  conductivity,  Thermal 
stresses.  Impaa  shock,  Shock  resistance.  Molding 
materials.  Machining,  'Petrology,   'Electronic 
equipiment. 

Bodies  containing  both  negative  thermal  expanding  crys- 
talline phases,  aluminum  titanate  and  beta-spodumene 
(resulting  from  petalite)  show  a  great  deal  of  promise 
in  an  attempt  to  improve  the  thermal  shock  properties 
of  an  existing  dielearic  body  by  lowering  its  thermal 
expansion,  woUastonite  was  substituted  for  talc  in  a 
typical  steatite  body.   Body  E-16-S  (60%  woUastonite, 
20%  clay,   10%  barium  carbonate  and  !()%  lead  bisilicate) 
was  used  as  the  base  composition  in  which  to  system- 
atically substitute  an  ultra  fine  talc  for  woUastonite  in 
an  attempt  to  improve  further  the  electrical  prc^rtles. 
Six  ternary  compounds  have  been  reported  in  the  high 
lead  portion  of  the  lead  oxide-alumina-sihca  system 
under  equilibrium  conditions.   The  best  forsterite  body 
reported  has  sUghtly  poorer  properties  as  compared  to 
the  woUastonite  body  at  1  megacycle  but  slightly  better 
properties  at  ultta  high  frequencies.   An  attempt  was 
made  to  determine  the  presence  of  any  ternary  com- 
pounds in  the  BaO-MgO-Si02  system.  The  petrographic 
analyses  o€  the  woUastonite-talc-muUite  bodies  are  pre- 
sented for  the  purpose  of  correlating  texture  and  impaa 
strength.   The  procedure  for  thermal  conditioning 
steatite,  muUite,  woUastonite  and  alumina  bodies  is 
presented.   A  systematic  study  of  a  portion  of  the 
spodumene-clay-lead  bisilicate  system  has  been  made 
(.See  also  PB   162  927) 
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New  Jersey  Ceramic  Research  Station,  Rutgers  U. 

New  Brunswick.  ' 

IMPROVED  CERAMICS.   Progress  rept.  no.  3, 
1  July-1  Sep  55,  on  Contraa  DA  36-039 -sc-64566 
[19551  73p.   5  refs.    AD-74  093. 

DESCRIPTORS:  'Ceramic  materials,  'Aluminum  com- 
pounds. Titanates.  •Calcium  compounds. 'Barium  com- 
pounds. 'Magnesium  compounds.  'Clay,  'Lithium 
compounds.  Oxides,  Silicates,  'WoUastonite,  'Lead 
compounds.  Talc,  'Mullite.  Thermal  conductivity, 
Thermocouples.  Thermal  stresses,  Impaa  shock 
Shock  resistance.  Extrusion,  Molding  materials,  ' 
Machining,  'Electronic  equipment. 

A  new  method  of  attaching  thermocouple  wires  is  de- 
scribed.   A  study  of  the  effea  of  compounds  of  calcium, 
barium  and  magnesium  as  minor  additions  to  the  lithium 
aluminoeiUcate  type  body  indicated  that  the  oxides  ot 
these  alkaUne  earths  should  be  advantageous.   A  series 
of  woUastonite  bodies  have  been  studied  with  respea  to 
particle  size,  method  of  fabrication  and  composition. 
Two  spodumene  type  bodies  have  been  evaluated  as 
zero  firing  shrinkage  bodies  by  varying  the  forming 
pressure  and  firing  temperature  in  the  maturing  range. 
The  firing  shrinkages  of  two  lead  aluminosilicate  type 
bodies  were  investigated  when  formed  in  the  pressure 
range  of  10  to  30  tons.   (See  also  PB  162  929) 
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materials  free  of  electrolytes  for  this  period  indicate 
that  a  longer  grinding  time  for  compounding  the  coat- 
ings has  no  noticeable  effect  on  the  end  results.  Ex- 
periments are  reported  using  hydrolized  tetraethyl 
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New  Jersey  Ceramic  Research  Station,    Rutgers  L".  . 

New  Brunswick. 
IMPROVED  CERAMICS.   Progress  rept.   no.   4,    I  Sep 
1  [:tec  55,  on  Contract  DA  36-039 -sc -64566.  [1955] 
66p.    1  ref. 

DESCRIPTORS:   'Ceramic  materials,   ♦Alkah  metal 
compounds.   'Lead  compounds.   Oxides,   •Aluminum 
compounds.  Silicates,  •Quartz,   •Talc.   •WoUastonite, 
•Mica,  Thermal  conductivity.  Thermal  stresses,   Im- 
pact shock.  Shock  resistance.   Molding  materials. 
Machining,   Electronic  equipment 

An  industrially  prepared  frit,  of  the  QC6F  type  used  as 
a  body  infredient  in  the  vitnfied,   negative  thermal 
expending  lithium  aluminosilicate  body  possessing  high 
thermal  shock  resistance,  was  evaluated  and  compart.\l 
to  the  same  body  made  with  laboratory  prepared  fn^ 
In  an  attempt  to  improve  t^ie  electrical  properties  a(  'he 
lithium  aluminosilicate  type  body,  a  study  of  the  effect 
of  the  additions.of  individual  and  mixed  alkalies  was 
made.    An  attempt  has  been  made  to  lower  the  loss 
factor  of  the  best  wollastonlte  body  (E-16-S)  by  intro- 
ducing small  percentages  of  lead  oxide  into  this  b<xly 
Procelain  type  bodies,  having  loss  factors  in  the  grade 
L-3  category,  are  the  only  bodies  containing  quartz  i:i 
an  appreciable  quantity,  which  are  used  for  dielectric 
insulation.    Thermal  conditioning  steatite  tubes  in- 
creases the  power  factor  of  this  type  body,  whereas 
slow  cooling  decreases  its  power  factor.    In  an  attempt 
to  lower  the  fabricating  pressure  of  spodumene  typ<-' 
bodies,  the  composition  of  Sp-l  (60%  spodumene,  4(F 
Alsilox)  was  taken  as  a  base  composition  to  which  clay 
was  added  at  3%  increments.    (See  also  PB  162  92S) 
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New  Jersey  Ceramic  Research  Station,    Rutgers  I'.  , 

New  Brunswick. 
IMPROVED  CERAMICS.   Progress  rept.   no.    5, 
I  Dec  55-1  Mar  56,  on  Contract  DA  36 -0.39 -sc -64566. 
[1956]  74p.  AD-104  826. 

DESCRIPTORS:   •Ceramic  materials,   •Cryolite, 
•Aluminum  compounds,   'Lithium  compounds,  Silicates, 
•Lead  compounds,  •Quartz,  •WoUastonite,  Thermal 
conductivity.  Thermal  stresses.  Impact  shock,  Shock 
resistance.  Molding  materials,   Machining,   •Electromc 
equipment 

The  thermal  conductivity  data  of  four  industrial  bodies 
whose  alumina  content  are  98,  95,  89  and  H5%  resp*.-.. 
tively,  are  presented  along  with  that  of  a  titania  body. 
The  QC6  frit,  which  when  added  in  a  body  results  m  the 
best  high  thermal  shock  resistant  body,   has  a  high 
fritting  temperature  and  is  very  viscous.    The  mineral 
cryolite  was  ackled  to  the  base  frit  at  0.  0,   1.5,   3.  0  and 
4.  5%  increments  with  the  object  of  lowering  melting 
temperature  and  viscosity.    Quartz  type  bodies  in  the 
triaxial  quartz -boron  phosphate -ciay  (E.  P.  K. )  were  in  - 
vestigated  for  fabricating  and  dielectric  properties.    In 
an  attempt  to  further  improve  the  electrical  propertie.- 
of  body  E-16-S,  the  principal  crystalline  phase,  namely 
wollastonlte,  was  replaced  by  pseudo-woUastonite.   the 
high  temperature  form  of  calcium  silicate.    Btxlies  of 
the  tefnary  compositional  diagram  wollastonlte -clay- 
flux  have  been  evaluated  for  modulus  of  rupture,  mcxlii- 
lus  of  elasticity  and  impact  strength.    Bodies  have  been 
developed,  in  the  lead  oxide -alumina -silica  system, 
which  have  0.  0%  firing  shrinkage.    (See  also    ' 
PB  162  934) 
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New  Jer.-ey  CeraiMK    Research  Station,    l<aigei>  L^.  , 

New  Brunswick. 
IMPHOVFD  t;ER.\\UC:S.    Pn>gre>s  rept.    no.    6,    1   Mar- 
1  June  56,    on  Contract  DA  36  (W-sc-64566.   [1956] 
81  »r.    4  ref-^.    .\D  204  659. 

DCvSCRirrOKS     •CeiamK  iiuuenal-.,    •Alununum  com- 
pounds,   •I.ittuum  ct)inpound.->,   SilKace.->,    •WoUastonite, 
•tUay,    Hiermal  conductivity,   TliernuU  stresses,   Im- 
pact shock,   Shivk  resistance,    .Molding  materials, 
Machining,    'Hlectronic  equipment 

Two  tvpes  of  commercially  pn.'pared  silicim  carbide 
liodio  were  evaluated.    .\  direct  substitution  of  wollas- 
tonlte for  talc  in  typical  steatite  Ivxlies  has  resulted  in 
the  development  of  diopside  (C-aMgSi()4)  as  the  principal 
crystalline  pluse.    Ar.  attempt  is  be-ing  made  to  incorpo- 
rate the  fini^lings  ^uth  the  frit -clay  type  lithium  alumino- 
silicate Kvly  into  the  development  of  a  petalite  type 

hthuuni  aluminosilicate  b^.idy,    the  object  being  to  m- 
corp<.)rate  tJie  desirable  properties  of  Ixjth  type  Ixidies 
into  one.   Several  quartz  type  Ixxlies  m  the  triaxiol 
quartz -tx)re)n  phospliate-clay  (E.  P.  K.  )  v».ere  found  to 
have  ultra  low  loss  dielectric  properties.    In  an  attempt 
to  explain  the  high,  impact  strength  of  wolla.stonite 
lx)djes  a  studv  of  particle  size  and  orientation  with  re- 
spect to  the  longitudinal  axis  of  the  rods  was  made.   Tlic 
results  obtained  ir.  impact  testing  ceranucs  by  the 
standard  A.  S.  T    M.    method  (D256-54T)  include  the 
energy  required  to  toss  the  broken  ends  (toss  factor).    A 
study  was  made  to  determine  the  order  of  magnitude  of 
the  toss  factor  an!  a^^ceitain  if  a  test  method  ccxild  Ix- 
evolved  using  the  basic  equipment  of  the  standard 
A.  S.  T.  M.    method.     All  efforts  in  development  of  zero 
firing  shrinkage  lx>die>  tvive  Ixxt,  directtxl  toward  ttie 
pre.s.-,ing  prtvess.    (See  also  PB    Ihl"^^') 
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New  Jersey  Ceramic  Ker^eaicl'.  Station,    Kutgers.L'.  , 

New  BrunswK  k. 
IMPKOVLD  Cl-KAMICS.    Progress  lept.    no.   s». 
1   IXv  ^h-   1   Mar  ^~.    op  ciontract  l)\   >6-()  W- ^e-^4566. 
[1957]  SUji.    Is.S  ret.>.    .•MV14^b75. 

[)l..SCRlPrt)Hs.     *Ceramic  materials,    •Clay,    •Zir- 
conium compijund.s.    Silicate.-^,    •.•Vlununum  compounds, 
Lithium  comp<-)unds.    •WoUastonite,    ITiermal  stresses. 
Impact  .-.hivk,    Sfuvk  resistance.    Molding  material.s. 
Machining,    •Kkvtronic  equipment.    *l-.lLVti"ic 
insulation. 

ITie  value  of  using  .-ingle  crvstal  electrical  properties 
as  a  deterimnant  in  directing  a  pr^igram  of  le.-^earch  on 
new  ultra  low  l(.>ss  ceramics  i--  outlined.    \n  attempt 
'.va-.  tnade  to  attain  higher  specilu  gravitv  i;i  the 
prt)nu>ing  wolla>tonite  IwkIio,    tt'.e  objcL'  ln.ip.g  that 

increased  impact  resistance  would  he  realized.    In 
an  attempt  to  learn  the  mechanisms  by  which  Zero 
firing  shrinkage  ca:;  be  attamei.!,   additions  of  clav, 
zircon,   petalue  .vAd  WiiUastonite  re>pt-vti\elv  'vscic 
made'  at  "^7  increments  up  to  :i(>"  to  the  most  pro- 
nu.--mg  IxKly  developed  to  date,   namely  the  lead 
alumano.-^ihcatc  P2.    A  studs  ot  the  effect  of  gla.-.-  as  an 
additive  to  alumina  bodies  v«.a.--  initiated,     (.\uthor) 
See  also  PB  !^2  9.i5 
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New  Jert,ey  Ceramic  Research  Station,    Rutgers  U.  , 

New  Brunswick. 
IMPROVED  CLRA.\nCS,    Progress  rept.   no.    12, 
1  .Sep-    1  IX'c  5~,   on  Contract  DA  .36-039- sc-64,566. 
[1957]  ■"6p.    14  ref s.   AD-154'^2^. 

I 
DESCRIPTORS      'Ceramic  materials,    *Glass, 
♦WoUastonite,    '.'Muminum  compounds,   Oxides, 
lliermal  stresses,   Impact  shixk,   Shivk  resistance, 
.Molding  materials,   Machining,    'Iilectronic  equipment, 
*I  icvtric  insulation,    Seiils  (.Stoppers). 

High  therniiU  shock  ceramics;   A  further  study  of  the 
effect  of  temfX'rature  on  the  devitrification  of  the  QC6 
frit  was  made.     Hie  frit  was  incorporated  with  clay  to 
form  the  C^x::61'l  bixiy.    IXn-itrification  was  observed  in 
the  .samples  withdrawn  at  15(M)<'F  and  higher.    X-ray 
analyses  reveakv)  die  presence  of  litliium  silicate  and 
.\l2S1O5  phases.    Ultra  low  loss  ceramics:  TTiree  series 
nt  ceramic  Ixidie.s  composevi  of  a  qiuirtz  crvstalline 
phase  plus  a  fluxing  phase  selected  from  the  B  phos- 
phate-BiiF2- talc  triaxial  were  compounded  for  dielec- 
tric evaluation  at  8.6  kmc,   24^'  to  26<JC.    One  series, 
NT  qu.irtz-4()^,flux,   was  tested  dry.    High  impact  re- 
>istant  ceramics:  A  review  was  made  of  the  literature. 
rhose  results  reportexl  agreed  well  with  experimental 
values  for  the  nnxlulus  of  elasticity  and  rupture,   and 
impact  strength.    Precision  tnoldcxi  and  machined  radio 
ceiamics:    The  wollastonlte- Pb  aluminosilicate  body, 
LP2-  10,   was  evaluates!  by  the  dry  pressing  technique  at 
zero  moisture  content.    Zero  firing  shrinkage  was  pro- 
Juceii  when  this  Ixxly  was  fired  to  1770OF  over  a  portion 
if  the  forming  range  evaluated.    When  fired  to  1690<-> 
ind  1~20"F,   zero  mositure  absorption  was  realized 
with  .shrinkages  m  the  range  of  U.  002  to  0.003  inches. 
I>:e  GP2-6  compoMtion  wa.s  also  evaluated  by  the  same 
:cchnique.     I'he  body  showt-d  considerable  promise  when 
fired  to  I'^OO^'F.   Physical  structure  of  cerairuc  insula- 
nirn:    1-our  anahtical  approaches  to  attaining  particle 
talking  of  maximum  donsitv  were  examinee^ 
XV  aI>o  PB  1  ^8  "-J  W 
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.^e^^  Jersey  Ceramic  Research  Station,    Rutgers  L'.  , 

New  Brunswick. 
[LOW  LOSS  CERAMICS]  by  N.   H.    Snyder,  E.  J.  Smoke 
and  odiers.   PrcTgress  rept.   no.    3,    1  Sep- 1  Dec  49,   on 
Contract  W  36-039-sc-38188.   [1949]  89p.   3  ref'.. 

\  " 

DE.SCRIPrORS:  'Ceramic  materials,    'Dielectrics, 
Beryllium  ctxripounds,    'Aluminum  comp<^unds.   Tita- 
nium cojnp<xinds-,    'Lithium  compounds,    'Silicon 
tonip<.)unds,   Oxides,   Zirconium  compounds.    Silicates, 
Spinel,   ,MuUite,    'Cordierite,   Talc,   Mica,   Thermal 
conductivity,   Thermal  shock,   Shock  resistance, 
Hlcvtt  ohies.  I 

An  investigation  has  been  ctmducted  regarding  the 
thermal  conductivity  of  various  ceramic  dielectrics 
that  are  commercially  available.   Bodies  listed  in 
larder  of  decreasing  conductivity  which  have  been 
testev.1  include  commercial  BeO,   high  alumina,  zircon, 
'>pinel,    medium  high  alumina,   titania,   muUite, 
cordierite,   steatite,   glass  bonded  mica  and  wet  proc- 
tS'i  porcelain.   An  area  of  negative  thermal  expansion 
nas  been  discovered  in  the  lithia,   alumina,    silica 
system.   The  results  of  the  investigation  of  ceramic 


materials  free  of  electrolytes  for  this  period  indicate 
that  a  longer  grinding  time  for  compounding  the  coat- 
ings has  no  noticeable  effect  on  the  end  results.  Ex- 
periments are  reported  using  hydrolized  tetraethyl 
orthosilicate  as  a  source  for  SiOo  deposition  for  glaz- 
ing cordierite.  (See  also  PB  113  56b) 

PB   162  947      OTS  $8.  10 

New  Jersey  Ceramic  Research  Station,   Rutgers  U. , 

New  Brunswick. 
[LOW  LOSS  CERAMICS]  by  N.  H.  Snyder,  E.  J.  Smoke 
and  others.  Progress  rept.  no.   6,   1  June-1  Sep  50,  on 
Contract  W  36-039-sc-38188.   [1950]  90p.  ATI-86  345. 

DESCRIPTORS:   'Ceramic  materials,  'Dielectrics, 
'Titanates,  'Barium  compounds.  Titanium  compounds. 
Calcium  compounds,  Zirconates,   'Lithium  compounds, 
♦Aluminum  compounds,  'Silicon  compounds,  Oxides, 
Magnesium  compounds,  'Cordierite,  Thermal  con- 
ductivity. Thermal  stresses.  Shock  resistance, 
Electrolytes 

The  thermid  conductivity  of  a  body  belonging  to  the  sys- 
temLi20-  AI203-  Si02 and  having  a  negative  coefficient  of 
thermal  expansion  has  been  evaluated.  In  the  lithia - 
alumina -silica  system  there  exists  an  area  of  negative 
thermal  exjDansion.    In  this  report  the  area  is  system- 
atically evaluated  to  better  establish  the  boundaries  and 
to  determine  the  overall  thermal  expansion  properties 
of  this  area  which  is  of  prime  importance  to  thermal 
endurance.    The  survey  of  a  portion  of  the  quaternary 
system  MgO-BaO-Al203-Si02  revealed  the  existence  of 
a  crystal  phase  for  which  the  molecular  composition 
2MgO-  BaO-  3AI2O3.  9SiOo  is  proposed.     (See  also 
PB  113  568)  z  t-  \ 
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New  Jersey  Ceramic  Research  Station,   Rutgers  U. , 

New  Brunswick. 
[LOW  LOSS  CERAMICS]  by  N.   H.  Snyder,   E.  J.  Smoke 
and  others.  Progress  rept.   no.  7,   1  Sep-1  Dec  50,  on 
Qintract  W  36 -039 -sc- 38 188.  [1950]    84p.  ATI-95  249. 

DESCRIPTORS:   'Ceramic  materials,   ♦Dielectrics, 
'Tin  compounds,  'Thorium  compounds,  Lithium  com- 
pounds. Aluminum  compounds,  Silicon  compounds. 
Magnesium  compounds,  Barium  compounds.  Oxides, 
'Quartz,  'day,  'Lead  compounds.  Sulfates,   Chromium, 
'Cordierite,  Thermal  conductivity.  Vacuum  apparatus. 
Thermal  expansion.  Thermal  stresses.  Shock  resist- 
ance.  Coatings,  Electrolytes 

Work  was  divided  into  three  parts:  (1)  evaluation  of  the 
thermal  conductivity  of  bodies  containing  high  tin  oxide, 
(2)  evaluation  of  a  commercial  thoria  body  in  an  effort 
to  determine  whether  further  work  is  warranted  along 
tills  line,  and  (3)  standardization  of  the  high  vacuum 
thermal  conductivity  apparatus  using  vitreous  silica 
standard.   The  sudden  expansion  of  quartz  at  573*^0  and 
that  of  cristobalite  at  approximately  240^0,   both  of 
which  are  due  to  crystal  inversions,  are  the  cause  of 
many  thermal  shock  failures.  Methods  have  been  found 
to  eliminate  these  sudden  expansions.    Work  was  done 
on  de  -alkalization  coatings  for  improving  the  surface  of 
the  better  coatings.    Kaolin  and  lead  sulphate  show  no 
harmful  effects  while  kaolin  and  chromium  coatings  in- 
dicate harmful  results.    Further  investigation  of  com- 
positions in  the  MgO-BaO-Al203-Si02  system  is  re- 
ported.   (See  also  PB  162  947) 
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Procedures  are  described  for  the  chemical  analvsis  nf 
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Fuels,  Lubricants,  and  Hydraulic  Fluids 

PB  162  955      OTS$10.50 

Fluor  Corp. ,  Ltd.,   Wh-ctier,  Calif. 
DEVELOPMENT  OF  SA\!Pl-INC  TE-aiNIi^  F^s,    hv 
W     F     Maclnnes.   Summary  rept.     m  C'ontract 
AF  04<6llH578.   Sep  60,    I'^p.    21   rcf-..   CRR:!.'.    \(M^ 
AFFTC-TR -60-44:  AD-24  3  24-. 

DESCRIPTORS:   •Cuidtxl  missile  re  scar,  h,   •!  iqiad 
rocket  propeUanrs,  •Rocket  fuels,   "Rix-ket  dxiJizers 
•Hydraulic  fluids,   •Lubricants,   C^ses,   •Sampling, 
Test  equipment,   Fluids,   Inst mcnon  manuals,    •Chemi- 
cal analysis,   Caseous  rocket  pnipcllant.-.,   C.Mi'amina 
tion.   Impurities,   Propellant  tanks.   Storage,   1  iquefu^! 
gases 

The  report  presents  the  results  of  a  pmprani  aimed  a' 
providing  the  techniques  necessary  for  the  represenra 
tive  sampling  of  missile  fluids  for  solid  contamioair-. 
In  some  cases  it  was  necessary  ro  develi^'  equipment 
and  methods  not  previously  used.    The  problems  in- 
volved in  sampling  different  types  of  systems  are  Ji-- 
cussed  and  the  recommended  solutions  are  presenter! 
A  discussion  of  the  design  problems  assixiated  ^*l:h  '^.<. 
fabrication  of  prototype  equipment  furmshcd  under  'Aw 
contract  is  included,   along  with  the  fahnca-i.n  Ji  i  a.   . 
(Author) 
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Fluor  Corp. ,  Ltd. ,   Whittier,   C^ilif 
INSTRUCTION  MANL'AL   FOR  TllE  SAMPl.lNC  UP 
MISSILE   FIXIDS.   by  W.    F.    Maclnnes.    Rept.   -n  Con- 
tract AF  04(611)4578.   Sep  60,   4^.    2  ref^.   (KK  no. 
1050;  AFFTC-TR-6()-45.  AD  24^  248. 

DESCRIPTORS:   "Liquid  rocket  propellants,   'RcKket 
fuels,   "Rocket  oxidizers,   •HyUraalK  fluiJ>,    •lubi; 
cants.  Gases,   "Sampling,  Test  equipment,    Fluids, 
•Instruction  manuals,   •Guided  missile  research,   C«i- 
eous  rocket  propellants,   Contamination,   Impurities 
Propellant  tanks,   Storage,   Liquefied  gase^ 

Instructions  are  given  for  the  operation  of  prototype 
sampling  equipment  for  high  pressure  gases,  crvogenu 
liquids,  kerosene-type  fuels,  water  and  similar  Ouids, 
hydraulic  oils,  and  semifluid  lubricants  in  small  .on- 
lainers.    The  equipment  is  identified  and  step-by- step 
operating  instructions  are  provided  for  t-ach  sampli;v 
system  so  that  a  person  previously  unskilled  m  'he  art 
of  sampling  can  sample  the  flmJ  system-^  wrh.  ,i  mini- 
mum of  supervision.  (Author) 

PB   162  953      OTS  $6.60 

Fluor  Corp. ,  Ltd- ,    Wliitier.   c:alif. 
LABORATORY  MANL'AL    FOR  PARncll.ArL 
MATTER  ANALYSIS,  by  Paul  H.   Dutch.    Kept,   on  [V 
velopment  of  Sampling  Techniques  and  Partis  ulate 
Matter  Analysis,  Contract  A F  04<6 1 1)457H.    lo  Nov  5si, 
67p.   3  refs.  CRR  no.    1052;  AFFTLTK  6<)  4^ 
AD- 25 1  650. 

DESCRIPTORS:    *Guided  missile  research,   •Liquid 
rocket  propellants,   •Chemical  analysis,   *^Ilcro^,c^>pi, 
Rocket  fuels.   Test  methods,   Parti^jles,    Metais,   .")al:-., 
Fibers,    Fluids,   •Sampling,   Contaminatior..    hapbruics, 
Colorimetric  analysis 


This  manual  describes  relatively  simple  but  effective 
techniques  for  the  Kleiitification  of  im>.  n)n -si/ed  [xirti- 
cles  of  metals,    -^alis,   fibers,   and  other  organic  ma' e- 

riaN  which  ina\  fv  pre-^ent  in  fluid  riKket  fuel  -.ystenis. 
These  techniques  can  Ix'  i^roupetl  into  three  bnvu! 
classifuation-,  cheniK.il  tiiicroscopy,    visual  i-ik  ros- 
Cop\.    .ind  tTiK  ri>vhenu.al   -,p.>'  'estmg.    Hie  a;,..Ktical 
pi-' K  txlure--   lequinxl  in  'die  ,ipplK  atMii  .  it  tlloe  tech- 
uifjues  have  b«.-en  simplified  to  such  an  extent  that  ■hc\ 
can  he  pert  'itned    ni  a  nnirine  Ivisis.     The  manual  is  a 
sumiTUiv    't  'h.e    .-efv.l  resul'~    obtained  !  n  im  the  analy 
si-  f>'rMon  .if  'he  pr>'!'--vt.    (.\>.tho:)  (Ser  also 

nj    1(^2  ^52       OlS  $".  f'<i 

Fkior  Corp.  ,    I  'd.  ,    'vVhittier,    Calif. 
PARrUTL.Ml     MAI'll-H   AN.M  YSl.s,    b>  I'aLd  11.  I>.-;h. 
^.^intnarv   rept.    oi;  Contr.-..  t  Ab   i>4(Mm.=i-H.    Sep  H ), 
7sp.     i^  rets.    (KK  :io.    lul     .-NF'I 'K, '    i  R-N  i-40; 
AD- 24  ^  24^. 

!')F;.S<'KIPrt)RS:    •Cuided.  missile  research,    •Lujuid 
pvkL-f  propc-Uants,    'K.^ket  fueU,    •R.-.ket  oxidi/eis, 
•Hydraulu   fluids,    •lubruants,    •rheini.  al  analysis. 
•sa.'v.plmg,    les'  e()uipinen',    I'Iuk!-.,    Contamination, 
Impi.rities,    Propellant  tanks.    Milage,    (k1si-<h:s  ri  x.  ket 

pr  V-'"-!'^'-'    '■"i"'^'-' 

Proceviure-  'Aete  develo[xxi  for  'b,e  ident ilKation  -! 
fvii'uie  .. ontamii.an.ts  tournl  m  cuKled  missile  fluid 
-\-.'enis.    s,pt\  ifu    mefb.oi.ls  were  selectLxl  from  the 
field-  of  rv.KTo-,^  l►^^\,    analvtual  chemistry,    and  chemi - 
,  .il  mi- roscopv    >n  'he  tvisis  df  ai'curai.  v,    sensitivity, 
ia.k  of  interference,    .i:\yA  ease  of  application      Ilu- 
tecbn,iqi;e.s  .  ho-en  were  refined  to  -ui'  ^he  -[xvifu    re- 
quirement- of  -he  Ai-bTC  .md  were  .iuginentL\l  wrb  test 
aids  in  the  form  of  phornmu  rographs,    .  ( ib  n   .on.ivir  - 
ator-,   antl  tvpual  slide-  -f  contamuvi:^'  -ample-.     A 
lalx'ra'.irv  :na:uuil  wa-  pr'epan.\l  to  ser. e  a-  a  -et  of  in- 
,•;,.,■;,  .p.-  [..r    'b.e   -^^-^-i-iatK    .mal\-i-     't  [VirtKulate 
matter.     .\  latKiia:orA  ki'  aus  a-scmlikx!  .or.Mmrik:  :be 
nece-s.ir\   lea^e'-'-  and  toois  f.T   [>r1"r:m".g  all  'ests 
covered  m.  tb,e  manu^ll. 


NASA    N^^    12S4<       (  M  S  Sii.  ~S 

l.ewns   [Research  fcntei,    Natnmai  Aerona.itics 
j.nd  Spaee  .\dmini  stratlon]  ('le\eland,    ()fiio. 
FLICHT   IN'VHSTKiA  IION   OF    PKMABORANf-    f"!  F.I. 
IN   ^.^^   INCH    DIA.MHIHH    RA.M    |KT    FNCINH   WlHl 
[X)WNSTRb:AM   Fl  HI     INJFCnON,    b>  Jofin  H.    Disber 
and  Merle  I.    |ones .    22  Api    =>",    JcxbisMlied  1"  J..U  b2. 
2Vp.    "tei-..    Kcbeaicli  iiieiiiw.    K.MluSx.i)L 

p^    Ihj  g^g       (rrs  SI .  NI 

Naval  A;:    K^vkei  Test  Station.    1  ake  ;>•:■.::. ii  k, 
Ddv.t.    \     I 
ANAlVblCAl     rK(H'b;!f  Kb'S   I'ok    K(h-K(--1    PKO- 

PFi  1  .SNTS.  I.  \iixb:n  .vein,  u    wnm-  b-i  \!1N(; 

NTbKir     \''\\\    m.     Kl'l'»    F-TMINC.    M  f  Kb  '    A<"11).    l>y 
[j.  iHU!  !  t.     ^treim.    .\pr'>l,    2<V-    IWel-.    Kep'.    no.    H; 
A  n-l  1^  2M. 

[)[•>( 'KIPK 'K.s-    K>^ket  pr^v^'l^-''"'^'    *'   •  l'-'^'  r'Kkef 
propellaiUs,    .-N.i  i-.    'NiTKa.  k1,    ( 'bemu  a!   u:Mi\ -i -, 
•K'  'cke-    i\Kh/ers 
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Procedures  are  described  for  the  chemical  analysis  of 
(a)  mixcxl  acid;  (b)  white  fuming  nitric  acid;  (c)  red 
fuming  nitric  acid.    Criteria  of  accuracy  and  precision 
to  be  attained  in  the  analysis  of  acids  used  in  propellant 
combinations  are  established.    The  analytical  methods 
described  herein  are  capable  of  prcxluclng  results 
accurate  to  within  0.  1  .  0.  05  percent,   and  precise  'o 
within  0.  (13  to  0.  U"  percent.   (Author) 

PR    102  ^41      errs  i?,.h()  I 

N^ival  Air  Kixket  Test  Station,    Lake  Denmark, 

I>'ver,    N.   J. 
ANALYTICAL    PKCCEni'RHS   FOR    ROC^KET  PRO- 
PELLANTS.   VIII.    METALLIC  CONTANflNA VTS  IN 
NITRIC  ACID  OXIDIZERS,   by  John  D.   Clark,   Michael 
i:.   Walsh,   and  Howard  G.   Streim.   Jul v  5.3,    35p.    13  refs. 
Kept.    no.    ,34:  AD-32  168. 

nilSCRIPTORS:    Rcxket  propellants,    'Liquid  nxket 
propellants,   ("lolorimetric  analysis,   Nitric  acid, 
•Kivket  oxidizers,    'Omtami nation,    Metals 

Colorimetric  methtxls  of  analyses  were  developed  fen 
deternuning  the  nature  and  magnitude  of  contamination 
iTf  HNO3  oxidizers  by  metallic  ions  from  Al  or  stainless 
steel  containers.    An  ion  or  complex  species  was  chosen 
for  each  metal  contaminant  Fc,   Ni,   Cr,   and  Mn  from 
steel  containers:  absorbance  of  the  species  was  a  meas- 
ure of  the  concentration  of  that  meKal.    A  wave  length 

was  determined  at  which  the  absorbance  should  be 
measured     Alternate  methcxis  were  determined  for  Fe, 
Ni,   and  Cr.    Two  supplementary  methods  were  de- 
velope-d  for  measuring  different  concentration  ranges  of 
Al  m  acid.    One  method  was  photometric;  the  8-hydroxy- 
(juinone  complex  of  Al  was  read  at  .386  m^.    TTie  other, 
more  sensitive  methtxl,   measured  Al  concentration  by 
the  red  fluorescence  of  a  Pontachrome  Blue -Black  R-Al 
lake  uixler  l^  illumination.    A  table  is  presented  of  the 
maximum  concentration  of  contaminants  which  can  be 
Ignored  in  the  calculation  of  the  HNO3,   NO2,   and  H2O 
content  without  introducing  an  error  larger  than  5C^,  of 
•he  precision  of  the  method.    (A.STLA  abstract) 


Plastics 

AD- 272  823      OTS  $3.60 


I'R    lb2  44(1       (rrs  $2.  tM) 
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Naval  Air  Rcxket    I  est  Station,   Lake  IX-nmark, 

IXner,    N.    J. 
A    FIb:LI)  ANALYSIS    {-OR   WHITE    FlWnNC   AND 
WHYDROCS  NITRIC  AC^ID>  by  JoJm  D.  C.huk.  .Sep  52, 
2Sp.    :■  refs.    Kept.    no.    2M  AD- 25'^!. 

!)b:SCKiril)KS     VNitru   acid,    C:hemical  analysis, 
Kov  ket  oxidi/ei  s 

A  field  method  was  developed  for  the  assav  etf  W'FNA 
■  md  anhydrous  ll.NO^  wtuch  depends  upon  the  variation  of 
tb.e  electrical  conductivity  of  HNO3  with  H2O  and  NO2 
contents.     Tlie  method!  is  u.sable  in  the  range  of  0  to  5% 
H2< '  <v^d  (I  to  2.  .5^,  NO2  and  has  a  0.  1^,  accuracy  for 
i-ither  constituent.    Conductivities  were  measured  on 
-amples  of  (1)  original  acid,   (2)  ItX)  cc  of  the  original 
KiJ  to  which  5  Cc  of  H2O  wa.s  addc^,   and  (3)  75  cc  of 
lljO  'o  whic  b  25  cc-  of  acid  was  addt\j.    A  calibration 
chart  w.is  prqiared  whose  ccvtrdinates  correspond  to 
the  I  alios  of  the  conductivities  of  the  samples:  on  the 
chart  were  superimposed  2  contcxir  lines  corresptmding 
to  tile  liji)  and  .NO2  contents.    The  neccs.sary  instru- 
mciratioi;  isdesc nlx-d,   and  the  anlyticaJ  procedure  to 
be  folbiued  1-  outlin(.-d  for  making  analvses.   (.AS'ITA 
abstiaci) 


Narmco  [Industries,   Inc.  ]  San  Diego,  Calif. 
POTENTIAL  OF  FILAMENT  WOUND  COMPOSITES, 
by  B.  Duft,  C.  Y.  Chia  and  others.  Monthly  progress 
rept.  no.   11,    1-31  Jan  62,  on  Contract  NOw-6i-0623-c 
(FBM).  Jan  62,  31p.  NASA  N62- 12364. 

DESCRIPTORS:  "Filament  wound  construction,   "Re- 
inforcing materials,   "Glass  textiles,  Plastics,   "Epoxy 
resins.  Fibers,   "Synthetic  fibers,   Laminates,  De- 
formation,  Mechanical  properties.  Failure  (Mechanics) 
Loading  (Mechanics),  Stresses,  Test  methods.  Test 
equipment,   "Composite  materials. 

Flexural  rigidity,   EI,  of  a  composite  was  derived  with 
various  orientation  of  fibers.  This  analysis  is  appli- 
cable both  for  compressive  and  tensile  loads.   Experi- 
inental  data  are  presented  for  compression  specimens 
and  tensile  specimens  with  broken  fibers.  (Author) 
(See  also  AD- 269  980) 

PB   162  922       OTS  $5.60 

Naval  Ordnance  Lab. ,   White  Oak,  Md 
LMPROVED  NOL  RING  TEST  METHOD  FOR  PARAL  - 
LEL  GLASS  ROVING  REINFORCED  PLASTICS-   EVAI  - 
UATION  OF  CHEMICAL  FINISHES,    by  P    W    ErTck 

r"'f^\?i^^o'r.^"''"-  ^-  P^^^y-  J^-  7  Aug  58,  52p. 
I  rcf.  NAVORD  rept.  6152;  AD- 206  100. 

DESCRIPTORS:     "Filament  wound  construction,   Rings 
laminates,   "Plastics,   "Polyester  plastics,   "Epoxy       ' 
resins,  Reinforcing  materials,   "Glass  textiles 
Finishes,   Siear  stresses,  Tensile  properties. 

Several  refinements  in  the  test  method  proposed  in 
NavOrd  5680  for  the  evaluation  of  certain  strength 
properties  of  parallel  fiber  glass  reinforced  plastics 
are  given.    Flexural  and  horizontal  shear  data  are 
rcT>orted  on  specimens  from  rings  fabricated  with  8 
end  roving  using  both  polyester  and  epoxy  resins  and 
several  surface  treatments.    The  data  show  that  the 
refinements  lead  to  increased  reliability  in  the  test 
method.    The  refinements  also  have  the  effect  of 
simplifying  the  procedure  from  the  operator's  point  of 
view.    Either  flexural  or  horizontal  shear  strength 
prooerries  can  be  utilized  to  evaluate  the  relative 
effectiveness  of  roving  surface  treatments.      (Author) 

AD- 281  460      OTS      $1.60 

Westinghouse  Electric  Corp. ,  East  Pittsburgh    Pa 
RESIN  SHRINKAGE   RELATED  TO  THE  PERFORM- 
ANCE OF  FILAMENT  WOUND  STRUCTURES,  by 
R.  N.  Sampson,  B.  Rosen  and  others.   Rept.  for 
15  Apr- 15  May  62,  ot  Contract  Nonr -3537(00).    [19621 
15p.   Technical  memo.  no.   183;  NASA  N62-13123. 

DESCRIPTORS:   "Filament  wound  construction 
Uminates,  "Plastics,  "Quality  control,  "Dilatometers. 
"Electric  motors,  "Containers. 

A  dilaiometer  quality  control  technique  was  developed 
for  use  by  motor  case  fabricators  to  determine  the 
quality  of  resin  cure  obtained  during  the  norma]  manu- 
facture of  filament  wound  motor  cases.   A  dilatometer 
suitable  for  shop  use  is  described.    (Author) 
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MATHEMATICS 

PB   162  875        OTS  $4.60 

Interaction  Lab.,   Yale  U.  ,  New  Haven,  C-onn. 
FIRST  DEGREE   ENTAILMENTS,   by  Alan  Ross 
Anderson  and  Nuel  D.  Belnap,  Jr.    Technical  repc. 
no.    10  on  {*robiem  Solving  and  Social  Interacticxi, 
Contract  Nonr-<>09(16).    Nov6l.   43p.    13  rtfs. 
AD-252  519. 

DESCRIPTORS:   •Reasoning,   •Mathematical  logic. 
Theory,  Language,   •Functional  analysis. 

Contents: 

The  system  LEQ^ 

Semantics 

Cooaistency 

Completeness 

UndecidaMlity 

Loewenheim-^kolem  theorem 

LEQi  and  EQ 

First  degree  formulas 

TID-6716    OTS  $1.  10 

Los  Alamos  Scientific  Lab. ,  N.   M^  x. 
A  COMPACT  EVALUATION  OF    A  CIRCl'L.ANT   AND 
A  SET  OF  TRIGONOMETRIC  IDENTITIES,   bv 
George  A.   Baker,  Jr.     Rept.  on  Contract  W-tO-S-cng-  V>. 
1956.     4p.     LADC-4415. 

LA- 2367( Addenda)   OTS    $0.50 

Los  Alamos  Scientific  Lab. ,  N.   Mcx. 
THE  SOLUTION  OF  THE  GENERAL   LEAST  SQl'ARFS 
PROBLEM  WITH  SPECIAL  REFERENCE  TO  HIGH- 
SPEED COMPUTERS,  by  Paul  McWliliams.     Rept.  on 
Contract  W7405-eng- 36.     I  Nov  62.   20p.     NASA 
N63-12173. 

Computing  Devices 

PB  162  957      OTS      $7.60 

Oklahoma  City  AMA,  Tinker  AFB,  Oklahoma 
MULTIPLE   INPUT  DYNAMIC  SYSTEM  ANALYSIS,   bv 
Henry  P.  T.  Corley.    Mar  60,  74p.  2  refs.    AD- 233  949 

DESCRIPTORS:  •Computers,  Simulation,  •Mathematical 
prediction,  "Differential  equations,  •Digital  computers, 
Theory,  •Logistics,   Linear  systems,  •Data  processing 
systems. 

Given  a  rime  invariant  multiple  input  linear  dynamic 
system  with  mudi  available  history  of  the  system  s  in- 
put and  output  data,  a  method  is  developed  for  finding 
empirical  Unear  differential  equations  relating  the  input 
data  to  the  output  data.   The  method  does  for  a  dynamic 
system  what  multiple  linear  regression  does  for  a  static 
system.  The  heart  of  the  proposed  method  lies  in  suita 
ble  differentiation  at  data  in  such  a  manner  that  high 
order  derivatives  are  accurately  approximated  by  im- 
pulse trains.   The  correlation  of  impulse  trains  is  then 

carried  out  in  a  special  manner  which  enables  transfer 
functions  to  be  derived.   (Author) 


AD-2«6  914       errs  $H.  10 
Staiiford  Hk-ctronu  s  I  abs.  ,    Stanton!  ['.  .   C  J.I1I. 

AN  ADArnvE  iakir:  systlm  wrm  ge.m-kalizing 

rKC^PF-.KnLS.  bv  W.  C.  Kiagway  III.  Interim  techiucal 
n.-pf.  Jan-lVv.  M,  "ii  Miilti  Nouron  Adaptive  Nctwt)rks, 
Contracr  AF'  VXM^):'72^.  Apr  ^J.  S5p.  ITrvfs.  Inch- 
meal rept.    n.'     15S^    1     \V[     ^J(l4<)    AMV  rPK  ^2  512. 


1  )!■>>(  ■RIl'TOK^     •(  ■cnipctci  Uvk,    switching  circuit  s, 
IlDta  pHKCssHig  s\-.tcri-,    I'ri vranit^iii^;.    Scqiicaci 
Inti-gration,    Protvihihty, 
-.ystcnis,   I'hci'ry 


i;ic<ir  -vstcins,    NonhiKvu' 


i.'x)nvfntiona.l  iiicthi)d>  for  :hc  -ynthc-si.-.  .>!'  switching 
functions  reqiure  that  each  tunction  Ix'  hiult  up  by  the. 
detailed  interci'nnectu)n  of  oik-  or  more  basic  elements. 
Fhis  dissertation  descntx->  a  method  of  realization 
using  adaption  of  a  general  ^y>tem  of  variable  threshold 
devices.     ITie  desirt-xi  furnctioii  is  realized  by  repeated 
application  ot  e.\tremel>  simple  adaption  rules  which  can 
lie  ea-.iiy  iniplementtH.1.    tlonvergence  will  tvcur  it  fhe 
system  is  capable  of  realizing  the  function,   and  the  le- 
sulting  solution  has  strong  tendencies  to  Ix'  invariant  to 
random  input  noi.se.    Approximately  half  of  the  repcjrt  is 
devoted  to  discussing  a  single  variable  threshold  ele- 
ment.  Systems  of  variable  threshold  elements  are  postu- 
lated,  and  are  shown  to  be  capable  of  realizing  a  larger 
set  of  functions  than  the  single  element.    A  similarity 
criterion  between  inputs  is  defined,   and  certain  system 
configurations  are  shown  to  classify  an  unknown  input 
„ig;ial  witdi  the  nu)st  sinular  known  signal. 

MECHANICS 

N A  SA   N63  - 1 2656       (TV  S  $  1 .  60 

Astro  Research  Corp. ,    Santa  Barbara,    Calif. 
ON   ISOMETRIC   DEFORMAHON  OF   SCREW   SL'R- 
FACES,   by  G.    M.    Schindler.    Rept.   on  Contract  NASr-H. 
24  Aug  62.    14p.    .i  refs.    Rept.    ARC-R-72. 

WAPn-T- 1  wo  OTS  Sl.^() 

Fk'ttis  Atomic  Power  l.ab.  ,    Pittsburgh,    Pa. 
PHF  SSCRF-    STRFSSFS  IN   VIl'LTI-BORF   FK)r">Il  S,    bv 
H.    Kraus.     Kept,   on  Contract  A  1(1  1    1  )GHN- 1  4.    Sep  61 , 

l6p.     K  refs. 

WAPn-  r-14()8    (HS    S^.  N) 

Bcrtis  Atomic  Power  Lab.,   Pursburgh,   Pa. 
STHF.SSFS   AND  nFFIFrnONS   [N   BCIIF-IN   RF-AMS. 
hv  ^A.    J.   O  [')r)nnell.     Kept.   onConirac!  A  !( 1  1  -  1)GFN- 1  4 
-\Lig  M,    4/)p.      <  r-fs. 

PR  162  S74     OTS  $6.60 

Norman  Bridge  I.ab.   [of  Physicsl  Calif.   Inst,  of  Tech.  , 

Pasad»ria. 
ON  Ti-E    THEORY   OF    VIBRATIONS  OF   TFflN  SHELl^ 
AND  PLATES,  by  Pearl  S.   FipHtein.   Final  rept.  on 
Physics  of  Suspentiions  and  EmuLsions,  Contract 
N6onr -220(04).   31  Dec  54,   64p.    6  refs.   AD-75()4:'. 

DESCRIPTORS;  •Cylindrical  b<xlies,   Fla.stic  shells, 
•Sheets,   •Vibration,   Klasticitv,   Mechanics,  Theorv. 
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The  meth<xi  of  averaging  over  a  shell  is  developed  math- 
ematically w1ttK)ut  the  aid  of  the  previouslv  used  assump- 
tions of  Love  and  Lamb.    These  assumptions  were:  (1) 
I  he  state  of  strain  is  such  that,   given  anv  arbitrary 
deforrmtion  to  the  middle  surface,  a  line  of  particles 
originallv  normal  to  this  surface    remains  straight  and 
normal  to  it  in  the  strained  condition:  and  (2)  the  elon- 
kration  in  t_he  direction  of  ttx.-  normal  is  adjusted  to  give 
•  ■er  '  traction  across  am  small  area  parallel  to  the 
•TiiJJle  surface.    The  application  of  this  theory  to  the 
torsional  oscillation  of  a  circularly  cylindrical  shell 
produced  results  which,   whj  1  compared  with  those  of 
ttie  rigorous  Saint -Venant  tfieory,   show  complete  agree- 
ment, and  indicate  the  inaccuracy  of  the  Love-Lamb 
theory.     Ihis  new  analysis  shows  that  the  process  of 
averaging  over  a  shell  is,   in  its  very  nature,   semi -con- 
vergent and  tfierefore  capable  onlv  of  accuracy  of  the 
second  order  in  thj  thickness  of  the  shell.    This  method 
is  also  applied  successfullv  to  various  cases  of  clamped 
'r  fixed  edges.    (ASTIA  abstract) 
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Ames  [Research  Cciiter,    National  Aeronautics  and 
Sf-ace  AdministratKm]  Moffett  Field,    Calif 
APPRC.XIMATF   .SOLLTIONS  FOR   THE  FLOW  ABOLT 
I-LAIIOP  WING-BODY   CONFIGL'RATIONS  AT  HIGH 
MFFRSONIC   AIRSPEEDS,    bv  Ravmond  C.    Savin 
1-^  Sep  5S,    declassified  r  Julv  62.    7()p.    21  refs.    Re- 
search memo.    R.M  A5SF()2. 


NASA  \63-125r       QTS  $0.50 


Ames  [Research  Center,    National  Aeronautics 
and  Space  Administration]  Moffett  Field,   Calif. 
LATERAL-CONTROL  CHARACTERISTICS  A^'D  DI- 
HEDRAL  EFFECT  OF  A   WINGBODY  COMBINATION 
WITH  A   VARIABLE-INCIDENCE  TRIANGULAR  WING 
AND  VMNG-TIP  AILERONS  AT  A   MACH  NUMBER  OF 
1.  ■>2,   by  Richard  Scherrer  and  David  H.   Dennis. 
10  Jan  51,    declassified  22  Aug  62.    15p.   6  refs.   Re- 
search memo.    R.M-A50H10. 


NASA   N63- 12534       OTS  $1.50 


L^ngley  [Research  Center,    National  Aeronautics 
and  Space  Administration]  Langley  [Station]  Va 
BLFFET  TESTS  OF  AN  ATTACK-AIRPLANE  MODEL 
WITH   EMPHASIS  ON  ANALYSIS  OF   DATA  FROM 
WIND-TUNNEL  TESTS,   by  Don  D.   Davis,   Jr.   and 
Dewey  E.   Wornom.   21  Feb  58,   declassified  27  Sep  62. 
"^~p.    16  refs.    Research  memo.    RM  L57H13. 

NASA   N63- 12551       OTS  $1. 00  | 

I^ngley  Research  Center,   National  Aeronautics 
and  Space  Administration,    Langley  [Station]  Va 
(EFFECTS  OF   WING   VERTICAL   LOCATION  ON  THE 
STABILITY  AND  CONTROL  CHARACTERISTICS  AT 
A   MACH   NLTV1BER   OF   2.01   OF  A  CANARD  AIR- 
PLANE CONFIGLfRATION   WITH  A  TRAPEZOIDAL 
ASPEC:t-RAT10-3  WING,  bv  Gerald  V.   Foster.   Sep  59 
declassified  27  Sep  62.   37p.    11  refs.   Technical 
memo.   X-44. 


NASA  N63- 13898     OTS  $4.  60 

Langley  Research  Center,   National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
EXPERIMENTAL  INVESTIGATION  OF  A  TRANSONIC 
COMPRESSOR  CASCADE  AND  TEST  RESULTS  FOR 
FOUR  BLADE  SECTIONS,  by  James  C.   Emery.  James 
C.   Dunavant,  and  Willard  R.   Westphal,  Jan  60,  declass- 
ified, 44p.  5  refs.  Technical  memo.  X-I97. 

NASA   N63-12519      OTS    $2.50 

Langley  [Research  Center,   National  Aeronautics  and 
Space  Administration]  Langley  [Station]  Va 
FORCE  AND  PRESSURE  MEASUREMENTS  ON  SEV- 
ERAL CANOPY -FUSELAGE  CONFIGURATIONS  AT 
.MACH  NUMBERS  1.4.  AND  2.  01,   by  A. Warner  Robins 
15  Dec  55,  declassified  22  Aug  62.    I08p.  7  refs.   Re- 
search memo.   RM  L55H23. 

Order  from  GPO  $2.  25  as 
NAS  1.12:124 

Langley  Research  Center.   National  Aeronautics  and 
Space  Administration,   Langley  [Station]  Va 
LINEARIZED  THEORY  OF  WIND-TUNI^JEl'tET- 
BOUNDARY  CORRECTIONS  AND  GROUND  EFFECT 
f9'^2  V.^^'^^'b  ^^CRAPT.  by  Harry  H.  Heyson 
1962,  274p.  20  refs.  NASA  Technical  rept.  R-124- 
NASA  N63- 10219.  ' 

DESCRIPTORS:  Aircraft,    ♦Short  take-c«  planes 
♦Vertical  take-off  planes,   *Ground  effect.   Wind'tun- 
nels,  Jets,  Boundary  layer,  Corrections,   ♦Fluid 
dynamic  properties,   ♦Wake,  Theory. 

Interferoice  factors  are  developed  as  a  function  of  the 
degree  to  which  the  wake  is  deflected  downward.  At 
large  wake  deflections  the  interference  may  be  much 
greater  than  indicated  by  classical  theory.  Methods  are 
given  for  extending  the  present  numerical  results  to 
tests  involving  multielement  and  finite-span  models, 
-nie  theory  can  be  at  least  partially  verified  by  means 
of  available  data.  Tables  of  calculated  interference 

n%Z'  SoST^^h'^  J>"oi^^^  Technical  Notes  D-933, 
D-934,  D-935,  and  D-936.  (Author) 

NASA  N63- 12910      OTS  $3.  00 

• 

Langley  [Research  Center,   National  Aeronautics 
and  Space  Administration]  Langley  [Station]  Va 
PRESSURE  DISTRIBimONS  AND  AERODYNAMIC 
CHARACTERISnCS  OF  SEVERAL  SPOILER-TYPE 
CONTROLS  ON  A  TRAPEZOIDAL  WING  AT  MACH 
NUMBERS  OF  1.61  AND  2.01.  by  Douglas  R.  Lord 
and  K.  R.  Czamecki.  26  July  56,  declassified 
5  June  62.   170p.   12  refs.  Research  memo.  RM  L56E22. 

NASA  N63- 12552      OTS  $0.  75 

Langley  Research  Center.  National  Aeronautics 
and  ^)ace  Administration,   Langley  fStationl  Va 
STATIC  STABILITY  AND  CONTROL  CHARACTER- 
ISTICS OF  AN  AIRPLANE  MODEL  WITH  TAIL  SUR- 
FACES OUTBOARD  OF  THE  WING  TIPS  AT  A  MACH 
NUMBER  OF  2.01,  by  Cornelius  Driver  and  M.  Leroy 
Spearman.    Sep  59,  declassified  27  Sep  62.  29p   4  refs 
Technical  memo.  X-47. 
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NASA   N63- 13897     OTS  $5  W 

Langley  Research  Center,   National  Aeronautu  s  anc! 

Space  Administration,   Langlt-v  Station,    Va. 
USE  OF   EXPERIMENTAL  STt  AIWFLOW   AKKO- 
DYNAMIC  PARAMETERS  IN    HiH  ClAl.CXl.AnON  OF 
FLUTTER  CHARACTERISTICS   FOR   FINITE  SPAN 
SWEPT  ON  LrNSWEFT  WINGS  AT  SrBSONIO.    TR.\N 
SONIC^    AND  SLfPERSONIC  SPFEDS,   h\  H.   C^\r->ov 
Yates,  jr.  Jan  60,  deciassifu'd  1  Apr  ^  ^.   ^^.    15  ret.-,. 
Technical  memo.   X-183. 

PB  162  931       errs      $2  60 

Naval  Ordnance  Lab.  .   White  Oak.  Md 
NEW  EXPERIMENTAL  INVESTIGATIONS  ON  BASE 
PRESSURE   IN  THE   NOL  SITERSONIC   W1N[1  TIN 
NELS  AT  MACH  Nl'MBERS    1    2  TO  4.24.   bv 
H     Kurzweg     23  Jan  50,   22p.   4  r<.'fs.    Rcpt.   n. .    NOIM 
10113 

DESCRIPTORS:   Ordnance  l>itx>rjtnr les,   •Supersonic 
wlnd  tunnels,  Wind  tunnels,   •Pressure-.   Expe rimtnt-il 
data,  Mach  number. 

A  plausible  explanation  for  the  apparent  discrepancy 
between  the  results  from  farmer  wind-tunnel  measure - 
nnents  and  free -flight  tests  has  been  found     The  dis- 
agreement of  the  former  results  was  caused  by  non- 
almllar  flow  conditions     A  new  effect  caused  bv  the  he.u 
flow  from  the  model  to  the  air  and  vice  versa  on  the 
base  pressure  has  been  observed.    Furthermore,  mea^, 

urements  on  circular  discs  show  that  at  all  Mach  num- 
bers covered  (1 .  2  to  3.  24)  a  dependence  of  the  base 
pressure  on  the  diameter  of  the  disc  e.xists     (Author) 

PB  162  977      OTS$2.60 

Naval  Ordnance  Lab. ,   White  Oak,   .Md. 
A   SYSTEMATIC  STLT)Y  OF   A   VARIABLE   AREA 
DIFFUSER  FOR  SUPERSONIC  WIND  TLN'NELS,   b> 
J.   L.   Diggins  and  A.  H.   Lange.   Dec  52,   30p.    12  lefs. 
NAVORDrept.  2421. 

DESCRIPTORS:  'Supersonic  wind  tunnels.    Wind  tan 
nels,    'Diffusers,    •Supersonic  diffusers,   Test^, 
Pressure. 

A  diffuser  of  variable  geometric  shape  was  tested  fni 
pressure  recovery  at  Mach  numbers  1.9,   2.5,   2.  S, 
and  4.  9  in  the  continuous  NOL  18  x  18  cm  Aerophysics 
Tunnel  No.  3.  The  dlffuser  consisted  a*  a  converging - 
diverging,   rwo-dinriensional,   variable-area  duct.   TTie 
optning  at  the  diffuser  throat  and  the  kxation  of  the 
throat  along  the  coiter  line  of  the  duct  was  varied  s  vs  - 
iem«icaUy  during  the  tests.   Funhermore,   the  effect 

at  closed  or  half  open  test  section  on  diffuser  effi- 
ciency and  that  of.  a  model  in  the  air  stream  were  in 
vestigated.  Operating  and  starting  pressure  ratios  of 
the  wind  tunnel  were  determined  and  performance  data 
at  the  diffuser  are  given  for  both  cases. 

PB  162  920      OTS      $5.60 

Naval  Ordnance  Lab  ,  White  Oak,  Md 
WAKE  INVESnGATlON  ON  SHARP  AND  RLL'NT 
NOSE  CONES  AT  SUPERSONIC  SPEEDS,   by 
R.   Lehnert  and  V.   L.  Schermerhorn.    28  Jan  58,    59p 
12  refs.    NAVORD  rept.  5668;  AenxJvnamics  Rcsearcr, 
rept    8;  AD-231  112. 


DESCRIPTORS:    •Conical  bodies,    Blunt  b<xlies, 
•Supersonic  flow ,    Boun<.larv  layer,    Pressure,    Wind 
tunnel  mtKlels,    Wjke,    Supersonic  ^ind  tunnels, 
.Measurement . 

A  study  was  made  trf  the  relationshipH  between  pven 
local  flow  conditions   it  the  dtiwnstream  end  of  ci)nes  in 
su^xTsiTiic  flcA*  and  tht'  ct)rresponding  base  pressure 
md  *jke  coiififjuratii  Ki      I  he  models  choHen  ftjr  this 
investi^atuHi  were  a  1  ()"  >emi-apexan>;(le,    sharp  cone 
ind  a   l(j"  semi-apt'X  aii^le.    ^[ihere  cone      Surface  pres- 
.-.(.u-e  distributi(»i  and  twse  pressure  measurements  were 
made  as  well  as  ti 't.il-pressure  survevs  of  the  wake  and 
the  boundary- layer  near  the  base      .Ml  of  the  measure- 
ments were  taken  at  /.eri>  angle  of  attack     The  boundary 
laver  development  alonji  the  cone  surfaces  was  cal- 
^.ulated  for  each  ca.se  testi\l  in  the  wiml  tunnel.    The 
momentum  thickness  Reynolds  numlx-'rs  at  the  crKJ  of  the 
^ixies  derived  from  these  calculations  were  in  good 
agre-ement  with  the  ones    )btained  from  the  b»)undary- 
layer  surveys.    It  wa-.  establisheLi  that  the  base  pres- 
sure and  the  Aake  angle  .ire  !he  -^ame  for    sharp  and 
blunt  ri'ise  ^imes  of  the  same  half  angle  when  the  lival 
.Mach  ri^nib<.T    int!  thi-  Revnokls  numbei    Uis<.'d  on  lx)unLl- 
ary-layer  mi>nienruni  thickness  at  the  downstn-am 
end  al  the  cone^    irr  'he  >.inH-      (  \.ithor  ) 

PP    IhJ  ss»r       (  rrs       S4   bO 

[office  of  Research  .-Xdrnini  strat  uxi  ]  I       of  Michigan, 
.\nn  .^rtxJr  . 
TRANSPORT    F^HENOMENA    IN   VERY    DU.ITE   GASIiS, 

by  (■     S     W  ing  C'b.ang  .ukI  C.     (■.     Thlenbeck      15  Nov  49, 
4^p.    H  refs      .MM/JMI     rept,    no.   C'M-S?^     \IT    bH  2l2 

[lESC'RIPTOHS     •Cases,    lAnaniic-,    T  r  i  ns^Kirt  proper- 
ties,  Cas  flow,    l>rag,    *1-'1.U  plati'  nut.lels,    •Thermo- 
d'.namics,    Integril  equations     Heat  transfer. 

In  the  study  of  the  transport  phenixnena  in  ga.ses,    the 
two  extreme  aises  of  the  so-callexJ  (Tausius  gas   ind  the 
so-calletl  Knutlsen  gas  are  usuiilK  ccnsidered      For  the 
CTausius  regime  a  systematic  successive  approximaticxi 
methcxl  is  given  by  the  well-known  Hilbert  Enskog  de- 
velopment,   in  this  repctrt  the  Knudsen  gus  regime  is 
considered.    .A   systematic  successive  approximatum 
method  will  be  the  successive  collisuxi  methcxl  which 
corre.-ponds  mathematically  to  the  Neumann  develop- 
ment for  the  solution  of  the  integral  equation.    Two 
simple  cases  are  considered:   the  heat  flux  between  two 
;\irallel  plates  at  different  temperatures,   and  the  drag 
on  one  of  twt>  parallel  plates  when  one  of  them  is 
moving  with  a  given  vekxitv  while  the  other  is  kept 
-itatuxiary     The  results  ot)tained  for  these  two  cases 
are  discussevi,   as  well  as  ihe  effei^t  of  imperfect 
accommodation. 

METALLURGY 


PB  162  S92     (JTS    $3,  b<) 

Aeroprojects,  Inc.,  West  Chester,  Pa. 
FL'NIM.MENTALS  OF   L'LTRASONIC   WELDING, 
PMASE   II,  Bimonthly  progress  rept.   no.   3, 
16  Apr- 15  June  59,  on  Contract  NOas  59-607()-c. 
IS  June  59,   4<)p.    14  refs.   AD  226  535. 

DE-SCRIPTORS     •Welding,    •ritra.sonics,   I'ltra.sonic 
radiation,    •Photoedasticitv,    •Stresses,    •Welds,   Sliear 
stresses,    .Murnuu.ni,    St.imless  sIl-iT. 
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Stress  distribution  in  the  weld  zone:  Stress  conditions 
induced  at  the  weld  interface  under  normal  force  plus 
transverse  force  before  slip  were  analyzed.   The  re- 
solved transverse  or  "in -plane"  stress  in  the  weld  area 
toward  which  the  transient  vibratory  force  acted  was 
compressive,  the  zone  of  maximum  shearing  stress  was 
under  the  influence  of  the  normal  stress  which  al^o  was 
compressive.    The  actual  accomplishment  of  bonding 
seemed  to  be  effected  in  a  zone  of  triaxial  compression, 
which  was  not  likely  to  produce  cracks.    In  the  area 
where  the  shearing  stress  was  nearly  zero  and  where 
there  appeared  to  be  no  stresses  productive  of  local 
shp  and  bonding,  the  transverse  stress  was  tensile. 
The  normal  stress  was  essentially  zero  where  the 
"in -plane'  stress  was  a  maximum  tensile  value. 
Arwlyses  of  stresses  after  slip  and  just  underneath  the 
tip- work  interface  are  also  presented.    Material  prop- 
erties and  weldability:   Various  materials  are  being  in- 
vestigated to  determine  their  ultrasonic  weldability 
capabilities.    Interfacial  disturbance  and  metal  dis- 
placement: Al  alloy  2014-T6  and  302  stainless  steel 
were  studied  to  gain  information  on  the  annular  bond 
/one.    Appendix  A:   .Note  on  complete  photoelastic  stress 
analysis. 


PB  162  890    OTS  $S.  6o 


Chromalloy  Corp. ,   Wmte  Plains,   N.    Y 
EXPLOSIVE  FORMING  OF   REFRACTORY  METALS 
by  Richard  L.   Wachtell.   Bi-Monthly  rept.   no.    2, 
Jl  Aug-31  Oct  59,   on  Contract  NOas  59-6265-c  ' 
1  Sep  59,    54p.    AD-2.n  924.  |      ' 

[DESCRIPTORS:  'Refractory  materials,   'Explosive 
forming.  Molybdenum,   Molybdenum  alloys.   Titanium 
alloys.  Stainless  steel.   Niobium.   Tantalum,   Tungsten, 
Explosives.   Tensile  properties.   Stresses. 

Dies  and  firing  fixtures  designed  in  the  previous  report 
period  (PB-159  952)  were  completed  and  put  into  use. 
Fifty-three  (53)  detonatons  were  carried  out  using  pure 
molybdenum.    1/2^-  Ti-moly  alloy  and  17-7PH  stainless 
steel;  three  different  explosives;  two  transmission 
mediums  and  two  temperatures.     The  results  indicated 
that  molybdenum  and  [/2%  Ti-moly  alloy  do  not  form 
satisfactorily  at  ambient  temperature  under  the  condi- 
tions used.     However,   at  200°  to  212^  F  substantial 
elongation  and  plastic  deformation  occurred  and  much 
better  forming  was  achieved.     Tensile  strength,   yield 
strength  and  elongation  measurements  made  on  the 
first  lot  of  I'niversal  Cyclops  1/2^,  Ti-molv  are  pre- 
sented.    (Author) 


PB  162  891    OTS  $2.60 


Chromallov  CA)rp, ,  White  Plains,  N  Y 
EXPLOSIVE  FORMING  OF  REFRACTORY  METALS,  by 
Roger  Harvey.  Bi-monthly  rept.  no.  3,  31  Oct-31  Dec  59 
on  Contract  NOas  ,59-6265-c.    1  Jan  60,    30p.   AD-237  665.' 

DESCRIPTORS:  'Refractory  materials,   'Explosive 
forming.   Molybdenum,   Molybdenum  alloys.   Titanium  al- 
loys.  Explosives,  Tensile  properties.   Tantalum, 
Tungsten,   Stresses,   Stainless  steel.   Niobium. 

Sixty-four  tests  were  made  with  pure  Mo  and  1/2%  Ti- 
Mo  alloy  at  firing  temperature  from  212°  to  740^  with 
explosive  charges  ranging  from  Ig  of  RDX  to  4,5g  of 
IvF,  dynamite  and  4,5g  of  RDX.     Three-hundred-twenty- 
five  mesh  powdered  alumina  were  used  as  an  energy 


transmitting  medium  in  34  tests,  200  mesh  synthetic 
mica  were  used  in  16  tests,  water  was  used  in  7  tests, 
and  140  mesh  glass  beads  were  used  in  7  tests.    The 
detonation  velocitleB  ranged  from  2000  to  8000  m/sec. 
Improved  results  (rf  the  forming  process  were  obtained 
since  only  14  fractured  and  no  shattered  units  were 
found.    A  consistent  8%  elongation  was  achieved.    In 
3  tests  of  pure  Mo,  an  elongation  of  12. 5%  was  obtained 
without  fracture  of  the  metal  with  20g  of  RDX  at  430OF 
and  with  30g  of  RDX  at  600^,  fracturing  occurred  with 
30g  of  RDX  at  430°?.    At  firing  temperatures  of  200OF 
elongations  of  4  to  6. 5%  were  obtained  with  explosive    ' 
charges  ranging  from  1  to  ISg,  fracturing  occurred  when 
the  explosive  weight  was  about  15g.    In  the  400°F  range, 
elongations  were  6  to  12.5%  with  explosive  weights 
ranging  from  15  to  35g  depending  upon  the  blank  thickness. 
Fracturing  occurred  with  35  to  40g  of  explosive.  (ASTIA 
abstract)  (See  PB  162  890) 

UCRL-6452(Pt.  II)       OTS    $1.60 


U.  of  California, 


Lawrence  Radiation  Lab. 

Livermore. 
STUDIES  OF  BISMUTH  ALLOYS.  II.    DISTRIBUTION 
OF   SMALL  ADDITIONS  OF  Cu,   Ag,  OR  Au  BETWEEN 
SOLID  AND  LIQUID  PHASES  IN  Bi-Cu,   Bi-Ag,   AND 
Bi-Au,  by  Marcel  W.  Nathans  and  Marjorie  Leider. 
Rept.  on  Contract  W7405-eng-48.    23  May  61.   15p. 
15  refs. 

AD- 283  470      OTS  $6.60 

Naval  Weapons  Lab. ,  Dahlgren,  Va. 
FRACTURE  TOUGHNESS  OF  H-II.  300M  AND 
D6C  STEELS  USED  IN  EXPERIMENTAL  SOLID- 
PROPELLANT  ROCKET  MOTOR  CASINGS  AT  THE 
240.  000  PSI  YIELD  STRENGTH  LEVEL  AND  COM- 
PARISON WITH  HYDROSTATIC  BURST  TEST  RE- 
SULTS, by  H.  E.  Romine.  24  Aug  62,  67p.   12  refs. 
NWL  rept.  no.  1825;  NASA  N62-17448. 

DESCRIPTORS:  •Rocket  cases.   -Tool  steel,   ♦Stain- 
less steel.  Tests.  Rocket  motors.  Solid  rocket  pro - 
pellants.  Grain  structures  (Metallurgy),  Photographic 
analysis,  Density,  Fatigue  (Mechanics),  Physical  prop- 
erties.  Stresses,  Pressure,  Rupture.  Failure  (Me- 
chanics), Hydrostatic  pressure.  Fracture  (Mechanics). 

Fracture  toughness  tests  were  made  on  cylinder  wall 
samples  of  steels  representing  the  following  IRBM 
rocket  stages:  (1)  second  stage  of  H-11  steel,  0.064 
inch  wall  thickness;  (2)  first  stage  made  of  300M 
steel,  0. 123  inch  wall  thickness  and  (3)  subscale  sec- 
ond stage  of  D6C  steel  0. 047  inch  thick.  These  cases 
represented  experiments  to  reduce  weight  in  steel 
case  design  by  raising  die  yield  strength  level  to 
240,  000  psi.  ^jecimens  were  taken  from  vessels  burst 
by  hydrostatic  pressure.  It  was  found  that  ^  •  tough- 
ness, against  propagation  al  fracture  started  from 
fatigue  cracks,  was  low  in  H-11,  intermediate  in 
300M  and  high  in  D6C  steel  as  fabricated  for  motor 
cases.  Notch  sharpness  affected  A.  v^  values  for 
fracture  initiation.  In  hydrostatic  tests  all  vessels  had 
developed  wall  stresses  in  the  vicinity  of  yield 
strength.  (Author) 
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properties,   as  measured  bv  stress-rupture  tests  at 


PB  162  910      OTSJI.IO 

h4ew  England  Materials  Lab. ,   Inc. ,   M5dford,  Mass. 
HARD  PARTICLE  STRENCTHEVING  OF   REFRArTdKY 
METALS  FOR  HIGH  TEMPER.^TL'RE  L'SE  THRCX'ai 
INTERNAL  OXIDATION,  by  K.   M.   Zwilsky  and 
N.  J.  Grant.  Progress  rept.   rvx    1.    1  ]uly-M  Aug  ss), 
on  Contract  NOas  59-6223-c.  (19591  6p. 

DESCRIPTORS:    "Heat  resistant  alloys,   •Molytxlt- num 
alloys,  •Mobium  alloys,   •Titanium  alloys,  TkisiIo 
properties.   Hardness,  Oxidation,    PartKles.   •:>spor 
sion  hardening 

Two  molybdenum  base  niaterials  contaimng  0.  45  wcighr 
percent  columbium  and  0.  49  weight  percent  utanium. 
reflpectively,  have  been  received.    Expt-riments  havt- 
been  started  on  sn^il  solid  samples  of  these  alloys  t'  > 
attempt  to  internally  oxidize  the  s«^)lute  elements. 
(Author) 

PB   162912      0TS$1.60 

New  Bngland  Materials  Lab.  ,   Inc.  ,   Medford.    Mass. 
HARD  PARTICLE  STRENGTHENING  OF   REFRAC' 
TORY  METALS  FOR  HIGH  TEMPER.ALTRE  USE 
THROUGH  INTERNAL  OXIDATION,   by  A.  S.  Bufferd, 
K.  M.  Zwilsky,  and  N.  J.  Grant.   Pnigress  rept.   no.    ^, 
1  Nov-31  Dec  59,  on  Contract  NOas  59-6223-..   [19N)j 
12p.   2  refs.  AD- 237  955. 

DESCRIPTORS"    'Heat  resistant  alloys,   •Molybdenum 
alloys,  •Titanium  alloys,  'Oxidation,    Eixtrusion,  Ten- 
sile properties.  Hardness,  Particles,   •Dispersion 
hardening 

Oxidation  of  a  molybdenum -0.  5%  ntamum  alloy  has 
been  studied  at  120CPF  for  various  time  periods  up  to 
100  hours.    The  tlnrie  of  oxidation,  oocygen  pressure  and 
degree  of  preheating  at  the  gas  phase  were  found  to  tx- 
important  variables  in  the  weight  gain  observed  on  a 
number  of  specimens.    This  same  alloy  was  machined 
into  chips  which  are  r>ow  being  completely  oxidized 
followed  by  hydrogen  reduction  to  give  fine  titanium 
dioxide  particles  in  a  matrix  of  pure  molybdenum. 
Extrusion  of  an  alloy  containing  the  as -received  chips 
is  currently  in  progress  to  check  on  extrusion  variables 
and  to  serve  as  a  base  line  for  compansi>n.  (Author) 

PB  162  913       OTS  $4.60 

New  England  Materials  Lab.  .  Inc.  ,  Medford,   Mass. 
HARD  PARTICLE  STRENGTHENING  OF   REFRAC- 
TORY  METALS  FOR  HIGH  TEMPERATURE  L'SE 
THROUGH  INTERNAL  OXIDATION,   by  A.  S. 
Bufferd.  K.  M.  Zwilsky.  and  N.  ].  Grant.    Final  rept. 
I  July  59-30  June  60,  on  Contract  NOas -59-6223-c. 
(1960)  49p.  8  refs.    AD- 245  401. 

DESCRIPTORS:   "Molybdenum  alloys.   •Oxidation, 
•Titanium  alloys.  •Niobium  alloys,   •Heat  resistant 
alloys,  Powder  metallurgy,  Sintering,   Extrusion, 
Hardening.  Oxides,  Temperature,  Pressure,  Oxvgen, 
Penetration,  Mechanical  properties, 
•Dispersion  hardening. 

Molybdenum-0.  5%  titanium,  molybdenum- 1.  V?, 
dcanium.   and  molybdenum-0.  >?,  columbium  were  hard 
particle  strengthened  by  internal  oxidation.    Superior 


properties,   as  measured  by  stress-rupture  tests  at 
IH()(J  degrees  F,   were  obtained  with  alloy  chips  after 
ct)mpdcting,    sintering,   and  extruding.    The  prcxess  of 
chipping  the  alloys  mcrea^ed  the  surtace  area  to  such 
an  extent  that  there  was  enoLigti  oxygen,   due  to  surface 
oxidation,   for  interna!  oxidation  during  the  subfiequent 
sintering  treatment.    The  1(K)  hour  rupture  life  for 
extruded  Mo-O.  ^'f  Ti  chips  was  60.  fXK)  psi  versus 
SO,  fMXI  psi  for  the  arc  cast  material.    For  the  Mo-I.5V; 
Ii  composition,   the  KXl  rmur  rupture  life  was  54,  (XX) 
ps\  for  the  extruded  chipn  versus  22,  (KX)  psi  for  the  as 
received  bar  stock.     F!lei.tron  iTiicroscopv  was  used  in 
evaluating  the  resulting  structures.    (Author)   (See  also 
PB    162  s»l2) 

re    lb2  95'^       ins  S  \  M) 

>>rorchheir;i.  Research  anvl  IX-velopmenr  ('orp.  , 

VV^xKlside,    N.    Y. 
LEAD  SHIELDING.    Interim  rept.    -o.    1,    ^i  June  ^^- 
U)  June  bCJ,   oil  Contract  Nt.Uib  59 -624^ -L.   [19Ni]4(H\ 
An-227  42.^. 

DI-SURIF[()K.s:    'lead,    F^>v.de!->,    'F^  .uder  T^u-taluiiyv, 
Production,    MeLhaiUval  ;m  i '(vr'ie--.    •Sfurldiiv,    K  'lii:!^ 
rmils. 

TTie  prograrr.  underMken  mvolvo  tlie  development  of 
vlirect  p«.)wder  I'olhng  techniques  for  the  fabrication  '.)'[ 
"■ugh  strength  lead  strip  for  use  as  a  radiation  shielding 
material  dnd  subsequt-nt  product  ion  of  strip  at  a  pilot 
plant  level,     ["he  prop<.-rTiL'N  of  strip  produced  from  dif- 
ferent grades  irf  powder--  W(.Te  investigatevl.     Factor -- 
such  a>  rolling  speed,    roll  op<.'inng  and  lubrication  were 
cxarTiinLxl.    SigTuficant  increase^  in  ultimate  tensile 
strength  and  ductility  were  obtained.     From  the  experi- 
ments done  so  far,    it  van  tx'  said  that  nill  opening  dur- 
ing rolling  lias  a  Ix-aring  on  inechaiucal  cfiara^  tenstics 
of  the  strip  productxi.     Hie  effect  of  mesh  fraction  and 
i^ixygen  content  of  the  material  was  also  studied.    Most 
of  the  data  obtamexi  diiring  this  [X-riod  was  on  Glidden 
4(JB  grade  aixl  2(X)B  grade  lead  p^^wders.    Powders  from 
Metals  [>isintegrating,    their  grade  MDlOl,    will  also  be 
obtained  and  test  results  on  strips  compared.    Pr(X"e- 
dures  for  the  control  tests  on  powder^  to  be  ust^J  for 
rolling  have  been  established  ami  also  a  manual  for  roll- 
ing of  powders  i.s  set-up.    (.Suthor* 

PB    lb2  "^^9       errs  $  \b<) 

Storchheim  Restiirch  and  lVveK>piTient  Corp.  , 
'.VixxJside,    N.    Y. 
[.HAD  SHIFI  IMNX;.    l-.-cnr:  rept.    no.    2,    '^i  June  =^9- 
M\  June  Ml,   or.  e'ontruvr  NOa-  59  6249 -c.   [WWJ]  35p. 
A[)-22^  6<X>. 

I)ESC:RIinC)R.s     *1  ead.    Powder^,    *Powder  metallurgy. 
Rolling  null.-.,   PreKluction,   Mechanical  pri^erties 

Two  Glidden  Pb  [X'wder^  (4()H  -V.wl  2(X)B),    were  >uccess- 
tuUv  utilized  m  direa  p^)wder  rolling.     The  2U<8  [x>wder, 
a  tine  ^xiwder.    wa^  roiu-d  at  null  openings  of  -(J.  ()(J6, 
-0.  (X)3,      0.  IXXJ,   ti.  Ui.i,   and  L).  (XXi  in.   at  a  roll  speed  of 
15.  7  fpm.     In  each  ^ase  the  strip  showed  excellent  .sur 
ta^  e  appearance  aixl  reproducibility.    T!ie  rolling  ot  4(B 
Ft)  i.H)wder,    a  ^our^e  ^vwdei,    was  limited  to  roll  open- 
ings, of  0.(1(1,]  arxl  li.  (XX)  m.   at  a  roll  spe-ed  ^rf  15.  :"  rpm; 
attempts  :o  roll  4(JB  at  ope-ning.--  of  less  than  (J.  003  in. 
A  ere  not  successfu.    Tl-ie  direct   r'  llm.g    'f  4if]  Pb  powder 
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was  achieved  by  coating  the  rolls  with  a  lubricant  con- 
taining 1  pan  light  machine  oil  and  10  parts  acetone. 
Hie  Ixjst  results  were  obtained  with  -0.  (X)3,  0.  OCX),  and 
0.  (X)3-in,   roll  openings  with  20GB  powders  and  0.  003- 
aiid  0.  fX)fi-in,    roll  openings  with  408  powders.    The 
oxide  coatings  on  the  as -received  Pb  powder  were 
thought  to  be  the  cau.se  for  the  superior  properties  ob- 
tained by  direct  powder  rolling.    Qirrosion  resistance 
iif  the  pnxJucts  was  superior  to  the  cast-wrought 
pnxluct.   (See  also  PB   162  958) 
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Storchheim  Research  and  [X-velopment  Cx)rp. , 

Wcxxlside,   N.   Y. 
l.F-:AnsHIl'LDING.   Interim  rept.   no.   3,   30  June  59- 
MJ  June  60,    on  c:ontraet  NOas  59-6249-c.    [1960]  56p 
AD- 2.34  925. 

DIuSCRIPTORS:    *Lead,   Powders,    *Powder  metallurgy, 
.Mechanical  properties.    *Shielding,  Tensile  properties. 
Creep,   Corrosion,   X-ray  diffraction  analysis,   Rolling 
mills 

I 

Tlie  data  are  a  representative  evaluation  of  numerous 
physical  and  mechanical  tests  carried  on  with  lead  strip 
directly  rolled  from  Glidden  40B  and  200B  lead  powders. 
ntimate  tensile  strength,  elongation,   yield  strength, 
imxlulus  of  elasticity,   stress -rupture,  creep,  x-ray 
diffraction,  corrosion  and  other  tests  have  been  carried 
out  and  are  in  progress.    (Denerally  these  indicate  the 
p*>wder  rolled  prcxJuct  is  superior  to  the  cast-wrought 
prtxJuct.    Investigations  have  been  made  as  to  the  effect 
of  roUing  speed  and  lubrication  on  various  commercial 
lead  powders  as  well  as  statistical  studies  and  the  effect 
of  time  on  powder  lead  strip.    Results  indicate  speed  is 
1  vital  parameter  and  is  related  to  parUcle  size.    The 
smaller  the  particle;  the  slower  must  the  roU  speed  be 
In  conjunction  with  this,  the  roll  surfaces  have  to  be 
properly  lubricated  to  prevent  sticking  of  the  Pb  to  the 
rolls.    Said  lubrication  must  also  allow  for  adequate 
volume    •pull-in'   of  the  powder  between  the  rolls  to 
assure  high  compacting  pressure  application.    Statistical 
checks  indicate  properties  are  uniform  within  a  strip 
and  among  strips.    Likewise  time  does  not  appear  to 
aUow  for  a  degeneration  of  strip  properties.   (Author) 
(See  also  PB    162  959) 
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Storchheim  Research  and  IX^-elopment  Cx)rp.  , 

WYxxJside,    N.   Y. 
1  EAD  SHIELDING.   Interim  rept.   no.   4,   30  June  59- 
M.)  June  60,   on  Contract  N(Jas  59-6249-c.   [1960]  46p. 
AD- 237  797.  . 

DESCRIPTORS:    'Lead.   Powders,   •Powder  metallurgy. 
Mechanical  properties,   ♦Shielding,  Tensile  properties. 
Creep,   Corrosion,   X-ray  diffraction  analysis,    Rolling 
mills 

I'lie  rollability  and  the  mechanical  properties  of  lead 
strip  fabricated  from  various  types  of  Pb  powders, 
fibers,   and  ribbon  were  investigated.    While  strip  could 
Ix'  pr(xluced  from  filx^rs  and  ribbon,   these  materials  did 
not  flow  well.    The  rolling  of  2008  lead  powder  at  a  speed 
of  2.  5  fpm  yielded  better  strip  than  that  produced  at  a 
rolling  speed  of  15.  7  fpm;  the  tensile  strength  was 
tugher  and  the  elevattxi  stress -rupture  properties  were 


improved.    The  production  of  Pb  plate  is  feasible  by  hot 
sheath  rolling  of  Pb  powders.    Powder -rolled  Pb  strip 
responded  to  cold  working  which  resulted  in  increased 
mechanical  properties  both  at  room  and  elevated  tem- 
peratures.   There  was  little  decrease  in  the  tensile 
strength  (rf  powder -rolled  Pb  strip  when  heat  treated  in 
air  at  2250C.    The  creep  resistance  of  408  powder - 
rolled  Pb  strip  at  dOCPp  was  better  than  that  of  200B 
powder -rolled  strip.    X-ray  diffraction  patterns  indi- 
cated that  preferred  orientation  in  the  powder -rolled  Pb 
product  was  negligible.    (See  also  PB  162  960) 

PB  162  962      OTS      $1.60 

Storchheim  Research  and  Development  Corp 

Woodside,  N.  Y. 
LEAD  SHIELDING.   Interim  rept.  no.  5,  30  June  59- 
30  June  60,  on  Contraa  NOas  59-6249-c.    [1960]  18d 
AD- 237  798.  ^ 

DESCRIPTORS:   •Lead,  Powders.  •Powder  metallurgy 
Mechanical  properties.  Heat  treatment.  Tensile 
properties.  Rolling  mills,  *Shielding. 

A  large  number  of  samples  of  200  B  and  40  B  lead  strip 
were  prepared.   Modifications  in  rolling  procedures 
indicated  that  a  rearrangement  o€  the  hopper  feeding 
practically  eliminated  bowing  and  crowning  of  the  strip 
when  200  B  lead  powder  was  used.   A  lacquer  spray 
lubricant,  continuously  appUed  to  the  roUs  during  roll- 
ing, provided  exceUent  lubrication  and  preveitted  bond- 
ing of  40  B  lead  powder  to  the  rolls.    A  preallcyed 
99/1  Pb/Al203  powder  was  successfully  compacted  into 
strip.    Ultimate  tensile  strength  values  were  of  the 
order  of  4000  psi,  but  elongations  were  low  (about  1^) 
Heat  treatment  at  2000C  for  30  min  increased  elooga-  ' 
tions  to  about  2%.    (See  also  PB  162  961) 

PB   162  963      OTS      $5.60 

Storchheim  Research  and  Development  Corp 

Woodside,  N.Y. 
LEAD  SHIELDING,   Final  rept.  30  June  59-30  June  60 
on  Contract  NOas  59-6249-c.    [1960J  67p.   AD-240  069. 

DESCRIPTORS:  'Lead,  Powders,  •Powder  metallurgy. 
Mechanical  properties,  *Shielding,  Creep,  Corro6ion[ 
Crystal  struaure,  RoUing  mills. 

This  report  summarizes  the  results  of  an  experimental 
investigation  of  direct  powder  rolling  as  applied  to  the 
fabrication  of  lead  strip.    It  was  found  that  powder 
fabricated  lead  strip  is  several  times  as  strong  as  the 
cast-wrought  prodaa,  is  many  times  as  creep  resistant 
and  possesses  better  corrosion  resistance  to  concen- 
trated sulfuric  acid.   Processing  variables  such  as  pow- 
der charaaeristics,  powder  feeding  techniques,  roll  lub- 
rication, rolUng  speed,  cold  reduction  and  heat  treating 
were  investigated  and  related  where  possible  to  the 
mechamcal  properties  of  the  strip.    Strip  properties 
itivestigated  included  ultimate  tensile  strengthand 
elongation  at  room  temperature,  stress  ruKure  char- 
acteristics and  creep  resistance  at  room  and  elevateu 
temperature,  modulus  of  elasticity,  yield  strength  and 
corrosion  resistance  to  various  acid  media.   (Author) 
(See  also  PB  162  962)  •  "ti'oi, 
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After  .1  surface  treatment  with  80-  and  l20-grit  paper 
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Union  Carbide  Nuclear  Co..   Oak  Ridge,  Tenn. 
SHORT-ARC  WELD[NG  OF   HASTELLOY   N  (INOR-8). 
bvH    B    Harlan  and  V.  B.  Gritzncr.     Rt-pt.  on  Con- 
tract W7  405 -eng- 26.     l7Aug^2.   24p.     4  refs.   NAbA 
N63- 12636. 

Structural  Metallurgy  and  Corrosion 
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Maasachuaens  Inst    o<  Tech   ,  Cambridge 
AN  INVESTIGATION  OF  THE   SYSTEMS  FORMtn  BY 
CHROMIUM.  MOLYBDENUM  AND  NICKEL,   by  I>avid 
S    Bloom  and  Nicholas  J.  Grant.    (Re^.  on  Contract 
NOa«-r784.    19531  34p    7  refs.    AD-l9q55. 

DESCRIPTORS:    'Heat  resistant  allovs,   "Molybdenum 
aUoya.  •Chromium  alloys,  'Nickel  jIIons,   "Phase 
■cudlea,  Annealing,  Cold  working 

An  inveatigatloo  oT  the  Mo-Ni  system  resulted  in  some 
cfaai^a  In  the  phase  diagram  in  the  regions  of  the  eu- 
tacdc  and  perltectic  reactions     Interesting  phenomena 
coDoernlng  the  Intermediate  structure  associated  with 
rtw  euiectoid  reaction    were  revealed  by  the  investiga- 
tion Ot  the  Cr-Ni  system.   The  retained  high-tempera- 
t\«-e  phaae  could  be  decomposed  by  annealing  or  cold- 
working  near  room  temperature.   The  Cr-Mo  system  a- 
presently  accepted  was  considered  incorrea     Sugges- 
tion* were  tnade  for  possible  changes  of  the  diagram. 
The  1250OC  section  of  the  Cr-Mo-Ni  system  was  de 
veloped  which  shows  the  shape  of  the  c  phase  field  at 
this  temperature.   The  existence  of  amxher  ternary 
compotaid  called  the  P  phaae  was  corroborated     The 
Uquldus  surface  of  the  ternary  was  outlined,  and  a 
possible  system  of  Invariant  planes  for  the  ternary 
system  Cr-Mo-Nl  was  suggested     (ASTIA  abstract) 

re   162  899       OTS      $1   60 

Mellon  Inst,  [of  Industrial  Research.  Pitrsburgh.  Pj-I 
STRESS  CORROSION  OF  HIGH  STRENGTH  STEEli^ 
AND  ALLOYS:  ARTIFICIAL  ENVIRONMENT,   by 
C    J.  Owen  and  W    D    Ruble     Monthlv  scientific 
pr6D-e88  rept    (Repi.  no.  1  for  July  60,  on  Contract 
DA  36-034 -ORD-3277RD      l9Aug60,    I5p     2  refs. 
AD-241  418. 

DESCRIPTORS:   •Steel,  Rocket  cases.  Airframes. 
•Corrosion,  Stresses.  Mechanical  properties, 
Titanium  alloys.  Heat  treatment,  Test  methods, 
Sodlian  compounds,  Chlorides,  Solutions,  -Stainless 
steel.  Failure  (Mechanics),  Alloys,  Atmosphere, 
Corrosion  inhibition 

A  study  was  begun  on  the  effect  (rf  stress  corrosuxi  on 
high-strength  steels  and  alloys  in  synthetic  or  artifici.il 
environments.    The  following  classes  of  rocket  motor 
case  materials  will  be  investigated:  (1)  low  allov 
martensiiic  steel.  (2)  Sl-modified  4300  series  steel. 
(3)  hot-worked  die  steel,  (4)  cold-worked  PH  steel,  (^) 
precipitation  hardening  stainless  steel,  and  (6)  high- 
strength  Ti  alloy.    Eighteen  specimens  of  a  4137  Co 
steel  were  austenitlzed  in  an  NaCl  bath  for  1/2  hr  at 
1700^.    Six  specimens  were  tempered  at  550^^.  ^  at 
750**;  and  6  at  1100°F  for  2  hr  followed  by  an  air  quench. 
The  second  temper  lasted  for  1  hr  with  an  air  quench 


After  a  surface  treatment  with  BO-  and  l20-grit  paper 
to  remove  all  (jxide  and  scale,   the  six-cimens  were 
bc-nt  into  a  I' -shape,    poHitioned  m  a  holder  irf  identical 
material,   and  Citally  immersed  in  an  aerated  1  ^  NaCl 

solutior 
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Mellon  Inst,    [of  Industrial  Research,    [httsburgh,    Pa    ] 
STRESS  CORROSION   OF   HIGH   STRENGTH   STEEUS 
ANi:)   .M.l.OYS.    .^RIIFK:IAL   ENVIRONMENI.    by 
C.   J     Owen  and  W     H     RubU-      Monthly  .scientific 
progr"-'^^  ''^*F<     (H<-Tt     '""•     -')  f''^  -^^^^  ^'.   ""  Oiintra>.T 
lU^   (;.V»-ORl)    i277KU.    2b  Sep  bO.   88p     118refs 
.M)-24^  837. 

nESC:RIPTORS;    'Steel.    •Stainlcs,-,  -,tt.-el,    •Allcrys, 
Austenlte,  Martensite,  Guided  missiles,   Stresses, 
•Corrosion.  Tests,   Fai  lure  (Mechanics),    Titanium, 
•1  Itanium  alloys,   Coatings,    .\ircraft,    'Bibluigraphy , 
Fracture  (Mechanics),   Mechanical  profx.Tties 

.\  brief  summation  of  the  information  ohtained  from  a 
■search  i>t  the  industrial  research  literature  cxi  stress 
corrosion  cracking,   published  over  the  prevuxjs  four  to 
five  years,    is  presented     The  pertinent  abstracts  ac- 
company the  118  references     While  sample  material 
pr(x;urement  and  experimental  set-up  \*ork  are  con- 
tinuing,  the  r-bend  testing  ci  an    lyailable  low  aUuy 
missile  steel  is  b<.Mng  ^ondu^Ted  in  the  latxjrato.-^ '.  . 
(.Author)  (S«.-e  aNo  PR    162  8W) 

PH    162  SK»1       errs       $3.60 

Mellon  Inst     [i<  Industrial  Research,   Pittsburgh,   Pa .  J 
STRESS  CORROSION  OF   HIGH  .STRENGTH   STEELE 
.•\Nn  ALLOYS;  ARTIFKTM     ENVIRONMENT,    by 
C.   J.  C>*en  and  W     [)     Ruble.    (Quarterly  scientific 
pr>)>5ress  rept     (Rept     no     i)  I  Jul\ -3(J  .Sep  60,   on 
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DESCRIPTORS     •Steel,    •Alloys,   Airframes, 
•C',orrotJU>n,   Stres.ses.   'Stainless  sttvl.   Rocket  cases. 
Bibliography,   .Atmosphere,    Simulatum,  Tests, 
Industrial  research,   Military  research.   Test  equipment, 

•CiUilt  alloy. 

I'-be-nd  corrosior  tests  ^inductei.!  «.  ith  41  C  Co  (missile 
stL-el)  material  indicated  that  .^las-,  susfx-nsion  rcxls  and 
,;lass  containers  ,ire  impriaical  since  they  were  Nith 
-.h.artered  b\  suckien  failure  of  the  sample  material  dur- 
ing te.sting.    Metal  containers  were  designed  for  testing 
tioth  the  r   band  and  bent  beam  samples      \  review  if 
prior  work  was  made  together  vnth  a  summation  .if  in- 
formation obtained  trom  a   literat.iie  -.earch  of  ASTIA 
reptirts  publish<.xl  >N'er  the  [iast  4  to  S  years  in  the 
A.STIA  Technical  Abstract  Bulktins     The  55  biblu>graph- 
ical  references  which  represent  military  research  are 
presented  alphabetically  by  author  or  originating  agenc-\ 
I  he  survey  indicated  that  little  information  is  available 
>.n  the  stres-,-C(jrroHmi  susceptibility  of  high-strength 
steels  and  alloys      (.ASTIA  abntraa)  (Se-e  also 
1>B    162  ^_XJ) 
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Mellon  Inst,  [of  Industrial  Research,   Pittsburgh    Pa    f 
STRESS  CORROSION  OF  HIGH   ^RENGTH  STEELS 
AND  ALLO\'S;  ARTIFICLM.  ENVIRONXfENT.  bv  C     I 
(^en  and  W    D    Ruble.    Monthlv  scientific  progress  rept 
(Rept     no.   4)  for  (X:t  60,   on  Contract  DA  36-034-ORD- 
3277Rn     28  Nov  6t),    16p.    2  refs.    AI>246  889. 

l)E.SCRIPTORS:    •Steel.    •Alloys,   'Corrosion,  Stresses 
1  Itanium  alloys,   'Cobalt  alloys,   Rocket  cases, 
Atm.xspfiere,   Simuitation,   Industrial  research. 
Military  research.  Tests,   Physical  properties'. 

Alx)ut  \)  stress  corrosion  test  tanks  were  fabricated 
from  galvaniztxl  sheet,   soldered  to  prevent  leakage 
^ind   [ihosphate  c.vited  for  good  coating  adhesion;  they 
are  being    coated  on  the  inside  with  an  epoxy  resin 
The  allovs  selected  for  test  include  (1)  low  allov 
l.idish  I)6Ac:  (2)  Si -modified  4.300  series,   300m'  (3) 
h(< -worked  die  steel,   Vascojet  1000.  (4)  cold-worked  PH 
steel,    AM.355.  (5)  heat-treated  PH  steel,   PHl5-7Mo 
and  (6)  Ti  alloy,   B120VCA     The  cold-worked  austentic 
steels  were  emitted  since  no  appreciable  quantities  are 
Iving  usevl  for  r(K:ket  mixor  cases  or  similar  vehicles 
Pvrex  gas  b<XTles  are  Ix'ing  fabricated  for  aging  Ti-allov 
tensile  and  I  -bend  specimens.    Physical  and  chemical 
property  data  are  presented  for  bent-beam  specimens 
of  41,37  Co  steel  being  subjected  to  atmospheric  ex- 
p<«ure  tests.    The  cumulative  L-bend  stress  corrosion 
test  results  are  presented  for  4137  Co  samples  exposed 
toaqoetxjs,    IM  NaCl,   Na2S04,  and  NaNOs  test  solu- 
tions.   This  material  appears  more  prone  to  failure  in 
nitrate  and  sulfate  environments  than  in  a  chloride 
environment.    (ASTLA  abstract)  (Sec  also  PB   162  901) 
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Mellon  Inst,   (irf  Indu.strial  Research,   Pittsburgh    Pa    1 
STRESS  CORROSION  OF   HIGH  STRENGTH  ^EELS 
A.\[)  ALLCn-S,    ARTIFKTAL  EN-VIRONMENT,   by 
(      J     Owen  and  W.   I).    Ruble.    Monthly  scientific' 
pr>>;ress  rept     (Rept.   no.   5)  for  Nov  60,   on  Contract 
HA    ^-()U-ORnT277RI).    20  IX^c  60.    16p.  AD- 248  188. 

DL.SORIPTORS:    'Steel,    •Alloys.    'Corrosion. 
C  orrcKSK)n  research.    Industrial  research,   Cobalt  allovs, 
K>vkct  cases,  Guided  missiles.    •Titanium  alloys, 
•Corrosnm  resistant  allovs,  Military  research',  Tests, 
Stresses,    Physical  properties. 

I 
I     be-nd  stress  corrosion  tests  on  the  available  missile 
steel  (41  M  Co)  were  conducted.    Bent  beam  samjies  of 
41  M  (-()  steel  were  prepared  and  heat  treated  for  ex- 
posure to  a  heavy  industrial  environment.    Physical  test 
results  of  the  tensile  specimens  heat  treated  simul- 
tancuslv  with  the  bent  beam  samples  are  presented,    in- 
cluding offset  yield,   tensile  and  fracture  strengths,  and 
hardriess  and  ekxigatior  measurements.    Initial  curiiula- 
tive  data  for  the  bent  beam  tests  at  Kure  Beach    N  C 
and  Monroeville,   Pa.  .  on  the  alloy  are  also  presented' 
(  umulative  stress  corrosion  test  results  for  the  U-bend 
41.^7  Co  specimens  exposed  to  aquecxis  one  molar  NaCl 
NijSo^  and  NaNO^  are  presented     For  NaCl  there  were 
6  failures  at  550  degrees  F  during  0.  5  to  1 1 .  5  days;  at 
/X)  and  IKKl  F  no  failures  were  reported  after  132 
d.iys.    For  Na2.S04  there  were  6  failures  at  550  F  during 
a  pcTiod  between  10  min  and  2.5  days;  at  750  and  1100  F 
no  failures  were  reported  after  72  days.    For  NaNO-; 
there  were  6  failures  at  550  F  between  0.  5  and  1    5  days 
6  failures  at  750  F  between  29.5  and  39.5  days    and    '     ' 
3  failures  up  to  72  days  at  1  100  F.    (ASTIA  abstract) 
(See  also  PB    162  902) 
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STRESS  CORROSION  OF  HIGH  STRENGTH  STEELS 
AND  ALLOYS;  ARTIFICIAL  ENVIRONMENTT    by 
C.  J.  Owen  and  W.  D.  Ruble.    Quarterly  scientific 
progress  rept.  (Rept.  no.  6)  1  Oct-31  Dec  60.  on 
Al'S^^"!  36-034-ORD-3277RD.    17  Jan  61,'  19p. 

DESCRIPT(DRS:  •Steel,  •Titanium  alloys.  Corrosion 
research.  Rocket  cases,  •Corrosion,  Stresses 
Corrosion  inhibition.  Alloys,  Corrosion  resistant  alloys 
Heat  treatment.  Sodium  compounds.  Chlorides,  Atmos    ' 
pbere.  Solutions.  Test  methods.  Test  equipment. 
Physical  properties. 

This  report  presents  further  information  on  apparatus 
construaiori,  heat  treatment  procedures  and  results  on 
continuing  U-benct  and  bent  beam  tests  for  4137  Co 
missile  steel.   (Author)  (See  also  PB  162  903) 
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Mellon  Inst,  [of  Industrial  Research    Pittsburgh    ft,    T 
^RESS  CORROSION  OF  HIGH  ^RENCTH  S^EE  .^ '  ^ 
AND  ALLOYS;  ARTIFICIAL  ENvTr,?^}^^^ ^ 
C    J.  Owen  and  W.  D.  Ruble.    Monthly  scientific 
nA^^TJT    ^^^P*-  "°-  7)J^"61,  onCtSract 
DA  36-034-ORD-3277RD.    15  Feb  61.   17p.    AD  251  183. 

cases.  Corrosion  research.  •Corrosion.  Stresses 
Sodium  compounds,  Carroelve  gases.  Salts.  Corrosive 
liquids.  Tests.  Physical  properties.  corrosive 

Cumulative  U-bend  stress  corrosion  test  results  are 
tabulated  for  4137  Co  steel  samples  exp^S  to  aVu^s 
I'c^s     Th^f.  '  '!'2S04.  NaN03.  NaP03'!^nd  Na  JTolu- 
tions.   This  steel  appears  highly  sensitive  to  a  phosphate 
environment  and  is  more  prone  to  failure  in  nitSt°  SS 
sulfate  environments  than  in  a  chloride  enWr^m^t 
The  phosphate  environment  test  results  indicate  rS  the 
use  of  a  phosphate  base  coating  prior  to  painting  a 
missiJe  steel  surface  could  cause  early  fal  S-e  rf  rh. 
Tt  ?^"  ^"^^^'^  'o  moderate  to  hi  sti^ssfs 
mtvCM  r^^'r  °"  '  '^^  --ngthS/nTrafloy 

(X^^\Ttr\SHr^--r6^^ 
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Mellon  Inst,  [of  Industrial  Research,  Pittsburzh    Pa   I 
™SS  CORROSION  OF  HIGH  yTRENGTH  ^EeS 
AND  ALLOYS;  ARTIFICIAL  ENVIRONMEt^    by 
C.J.  Owen  and  W.  D.  Ruble.    Monthly  scientific 

m'^TJTonf'l^^-  "°-  8)  Feb  61.  on  Contract 

DA  36-034-ORD-3277RD.    16  Mar  61,  22p.  AD- 252  677. 

DESCRIPTORS:  •Steel.  Titanium  alloys.  Rocket 
cases,  Corrosion  research,  •Corrosion,  Stresses, 
Sodium  compounds,  Salts,  Tests.  Corrosive  liquids 
Corrosive  gases.   Physical  properties. 

Cumulative  bent  beam  and  U-bend  stress  corrosion  test 
results  on  a  high  strength,   low  alloy  steel  (4137  Co)  ex- 
posed to  seven  synthetic  and  four  natural  environments 
are  discussed.    In  addition,  continuing  U-bend  test  re- 
suits  on  a  high  strength  titanium  alloy  (B120  VGA)  ex- 
posed to  three  synthetic  environments  and  initial  ex- 
posure of  a  cold-worked  PH  alloy  (AM  355)  to  stress 


corrosion  testing  are  presented.    Physical  property  usr 
data  on  as-received  D6Ac,   3(X)M,  and  R270  high 


DL-SCKIFTORS;    Corrosive  liquids,    'Heat  e.\c);a;igers, 

*!  Khiuni  coni(-i<)ii:KN,    'llvdrKle--.    *( '.. »rrosioti  r(.'->istaiu 
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^  .>.w.,.v..  UH  II'  1^  uavs  d[  I  nAj  h  .    (A.VI  lA  abstract) 
(V-f  also  PB    162  902) 


-  -«  v.„^^  oj,,.i,,cin.  environments  and  initial  ex- 
posure of  a  cold-worked  PH  alloy  (AM  355)  to  stress 


corrosion  testing  are  presented.    Physical  property  ri.sr 
dat«  on  a8-r«H:eived  D6Ac,   3(X)M,  and  R27()  hi^h 
strength  steels  are  also  given.    (.Author)  (S<_'f  aNd 
PB   162  905) 
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Mellon  In.-<t.   [of  Industrial  Research.   Pittsburgh,   Pa    J 
STRESS  CORROSION  OF  HIGH   STRhNGTH   STKEUS 
AND  ALLOYS:  ARTIFICIAL  ENVIRONMENTT  .   bv 
C     J     Owen  and  W     D     Ruble     (Quarter Iv  scientific 
progres-s  rept.  (Repr     no.  9)  1  Jan-3l  Mar  M.   (^ 
Contraa  DA  36-034-ORD-3277RD     2()  Apr  M,    2Sp 
I  ref.    AD- 254  845 

DESCRIPTORS:    "Titanium  allovs,   •Steel,   •Rtxrkt-t 
cases,  Corrosion  research,   Stresses,   •CA>rri*ii(xi, 
Corrosive  gases,  Test  equipment,  Corrosive  liquids, 
Test  methods.  Testa,  Sea  water,  Sodium  comp^^und^, 
Chlorides,  Mechanical  properties,   AI1(t\s, 

U-bend  and  bent  t)eam  stress  corrosion  test  results    m 
high  strength  steels  and  alloys  are  presented.    The 
sheet  materials  presently  undergoing  te.sting  inckide     i 
low  alloy  steel  (4137  Co),  exposed  to  7  synthetic  and 

4  natural  environments;  a  Ti  alloy  (B120  V(LA),  exposed 

to  three  synthetic  environments,  a  cold -worked  PH 
alloy  (AM355),  exposed  to  5  synthetic  environments 
and  a  heat-treated  PH  alloy  (PHI 5-7  Mo),  exposed  tu 

5  synthetic  environments.  The  low  alloy  test  results 
Indicate  that  the  high  strength  level  (a  yield  strength 
(Y  S. )  of  about  260  kpsi)  is  succeptible  to  stress 
corrosion  m  all  environments  This  is  true  for  both 
L'-bend  (above  the  Y.  S.)  and  bent  beams  (75,^  of  the 
Y     S.  )  specimens.   (AJthor)  (See  also  PB   lb2  9()6) 
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Ohio  State  U.    Research  Foundation,  Columbus,   Ohio. 
RESEARCH  ON  THE  OXIDATION  BEHAVIOR   OF 
TL'NGSTEN,   by  J.   E.   Battles,    W.   P.   Meull  and  other -,. 
Rept.  for  May  58-May6l,   on  Surface  and  Interface 
Phenomena  of  Matter,  Contract  AF  33(616)S72l. 
Apr  62,    I23p.   109  ref s.   ARL  62-324;  NASA  N62-1  4(i2><. 

DESCRIPTORS:  "Tungsten,   •Oxidatiixi,   Tungsten  com- 
pounds. Dioxides,  Thermodynamics,   Vaporization. 
Phase  studies.   Water  vapor,   Oxides,   Surfaces. 

This  paper  is  a  summary  of  research  conducted  on  'he 
oxidation  behavior  of  tungsten:  (I)  the  thermcxJvnamK  -^ 
of  the  W-O  system  have  been  determined;  the  W-O 
phase  diagram  has  been  ascertained  and  the  thermo- 
dynamical  functions  for  the  various  oxides  of  tungsten 
have  been  calculated;  (2)  the  kinetics  of  oxidation  of 
tungsten  in  the  pressure  range  [A]  0.05  to  0.  21  atmo-^- 
phere,   and  (B)  in  the  pressure  range  10-^^  to  ID-I  < 
atnxjsphere  are  described  and  interpreted;    (  ^)  the 
kinetics  of  volatilization  of  the  oxides  of  tungsten  in 
the  presence  and  absence  of  water  vapor  are  reported. 
(Author) 
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Thompson  Ramo  Wooldridge,   Inc.  ,   Cleveland,  Ohio. 
AN  INVESTIGATION  OF  THE  CORROSION   RESIST 
ANCE  OF  METALLIC  MATERIALS  TO  MOLTEN 
LITHIUM  IfYDRIDE  AT  CYQTC  ELEVATED  TE.\1- 
PERATURES,  by  E.  J.  Vargo  and  D.  B.   Cooper.   Rept. 
on  Contract  NAS  5-462-  June  62,    I51p.   25  refs.   Kept. 
no.   ER-4774;  NP-I1952. 


Dl-.SCRirrOK.S     Cur  ri'~.i\e  UquuN,    'Heat  e.x.'.'.aii^ers, 
*!  I'hiurn  ^  i 'rM[>  >u:id--,    •lluiruli---.    •('..irrnsion  ri-'^i-^t.iiu 
illovs,    Iror.  all('y-^,    N'ukel  alleys,    Cobalt  alloy  >, 
•\)i)Ut«deni;r7i,    Titaiiiiii'i,    MetalKvraphy,    .Air,    .Arcc:!, 
nvi!r'>v:en,    F\T'-u-abilu>,    !>itf'.,sion,    *C.  ><iti:ig>,   \Wa: 
ic-^ista.-r  :r.etaK,    .\i;.'>-. 

The  Lorn  --ivr  ■•tf'v'-.    if  lithium  hyilrule,    litbauni,    .\'^k\ 
varying  nu.\:L.re.-.    't  Ir.'uani  liyvlride  aikl  lithajm  ..[>);i 
variou->  structural  r-ietal-  'Acre  i;ne>ri^a;ed.     Fliese 
iru'eri.iN  ruTudei.!  ;r"!'    Ui--e,    iiu  k^-l -tvase,    ^i  >tvil' -Ki^e 

and  refra. '"ry -tvi.->e  aih-ys  a>  wrll  a.-^  unalleyed  in.  ilyb 
denum  and  ^va:\\\:v\  i:'  'h<-  t^r;-'.  "f  '..t)i;v-    ^eakxl  iiu-ral 
cap-^  .le.>  of  Jiffere:'.:  Jt'-^igi'.-  ^i M'.Lam.iiig  tiie  ^orro^ive 
mevli  :;■'   Acre  ^-^ed  a>  Je--;    -^[Xv  ime;i-~.     .Multiinetallu 


Ci'ril)i:U'lop.>  .it  -^e^  I- lal  .il' 


ietai.-<  'Acre  alsi>  em- 


pli.VLxi  i:.  :l!L'>e  :L-^t.^.  Hie  t^-^t.-^  were  ^  ondu^ted  111  an, 
iri:iiii  xwi}.  h,v\!r.v;e:'  a::i>,i)-,pb.(.Te>  for  peru>d.-^  up  [n    ^(11^ 

I'.Mur-^  ^.\\yl  were  ei'her  .  miduv 'ei!  a:  >ta'K  [eniperature^ 
if  IStKi.ir  IbOC'I'"  .'r  'Aere  ^  \l1(.x1  l^TiAeei,  the  !ein(X'ra- 

'  .re.-,  .if  W^^  a:v!  INC'l".     Vw  relative  [x-rnieabili' >  lu 

'ndr-ven.  '.va-  al--.'  .!e'en;'.i  xxl  f' 'r  'he-^e  rna'^'rial^. 

\'  iri.'i.-  .ivUKigs  were  evalu.i'e^l  fi-i-  th.eir  ettectiveness 

a.-,  .hvdri-V-"''  diffusion  barriers. 

NUCLEAR   PHYSICS   AND 
NUCLEAR   CHEMISTRY 


I  in- 1  --.  c.g      (MS    $1.  10 

Ar^iiinii'.'  S  itional   I    ib.  ,    111. 
COLOKIM  -.-I  RIC    ni.  I  I-.KMISA  IK^N    ( ^F    IRf^N    1\ 
I  KAMCM-MSSIOS    (■!  \:\\   .SI     M  I  ''ys,    b\  J.    |. 
.VV  C'lAnan.:  !  ).    ;■.     Ku.l'ia.     K^pt.    .  ■-'.  C  mti  act 
Wil-    iN---n>i-  ^•^.     lar-  ^:,    4p.    J:^'t-.    I    Al'-^9U. 

()RC)-S2U       UrS    512.  IK) 

Ark.ansa->  C.  ,    F'avtttrvili^. 
R  M)I(\AC  '  IVh    f  Al.l.CCr.    tn   \\    K..    Karda,    1   .    M. 
\x\  and  ocht  I  r-.    Ann'j.ii  pr.^;I•'^-^  i-.pt.    on  ( '.  .in  i^  t 
A  1(40- !)  2^  2^.     \\   !Vv   M.    :^^p.    ^w.^-ts. 

Ili)-ib9Ms)       CJIS    Si.uj 

California  Research  ('c-irp.  ,    Kivtuii.ind. 
RAIMA  no.S    MAHlIlI'i    iJl-    C)Rc;aSK;   M.I   IDS,    t.\ 
K.    ( ).    B«ilt,    .M.    1.    Burr. >us  and  othfi -,.    I't  i-gr.  .s-,  r  t-pt. 
Apr-June  ^2.    on  I '.ontrac  t  AI(04->)24^.     21   .Sep  h2,  4  ^p. 
^  jet-,.     .SA.SA    Nb  i-1  1  ^2s. 

.•M)-2S'  12~      .Availai'le  fr  'iM  NA>-N:'.C,    'Aashing- 
ton  25,    I).   C.   to!    VI.  ^O 

Kellogg  Radiation  I  at..  ,    C.ih;.    In>t.    ■  .f    leth.., 
Pasadena. 

f:m;rgy  li;vki  .s  of  i.icin  Nrci.i  i      \uy  i^>b2, 

bv   r.    I ,auru sen  and  b'.    Ai/e:ib<.'rg- .Sel.  .ve  (liaverforJ 
t'oll.).   Technical  rep',     m  C.m.tr.ut  Nor.r-22( ) (1  S). 
.\Liy  62,   2b6p. 

I)[-SC:RIPr()R.s      •Nkiear  er.ercv  level-.    •Nuclei, 
Helum.    !.itb.i,.:r;,    f<e;-\llniin,    lioror.,    larS-x'n,    Nitrogen, 
UWkTLT,    Iroi  ,    Ne.irt,    Suliuin.. 

i"y:is  rep<'r'  l-^  e>-ev.;ialJv  a:-  aJd.endv.iti  to  a  ri.-\-ie\v 
artu  ie  bv  the  aMtb,.ir-~  svh.u.',  ap[XMrt\!  m  Nikleai 
Ph.vsic^   11,    1-  ^4<)  (l^'^'^).     In  tb.e  pa.-f  rh.ree  vear-.    -o 
nuich.   .wirk  :m-.  beer  vtone  .  >n  the  level  --tructure  of  tiie 
ligh.t  nuclei,    'h.at  it  vva^  ■ti.Higtit  useful  to  h.-,t  these 
fiaper^  a.iJ  to  ,!ra\^   up-to  Jatt.   eiurgy  level  diagrams. 
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I  awience  Radiation  Lab.,    L'.    of  C-ilifornia, 

1  -U'erniore. 
IIKHl    ENERGY  BKLMSSTRAHLCNG   FROM  PROTON- 
NlCI.t:rS  COI-LLSIONS,   by  Walter  C.   Beckham.   Thesis. 
Kept     on  Contract  W7405-eng-4S.    15  Aug  62,    ^8p. 
1  ^  ief>.    NASA    NbC  12423. 
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Lawrence  Radiation  Lab.,    C.   ot  California,  Berkeley. 
M  CLEAR    RLACIIONS   INIXCED  3Y    PIONS   AND 
i'ROrONS.    by  Raul  L.    Reeder.    IXvioral  thesis.    Rept. 
on  Conti  act  W~4U=>-eng-4s.    27  Nov  62,    1  KOp.   9^  rets. 
NASA    N6  5-1  24  22. 

1  .\MS-2S(H       (^iT^    51.  2=^  I 

1  0-,  .-Mainos  Scientific  Lab.  ,    N     .Me\. 
A   CODl-;    F-OR    Ki;iX(:iNG   MANT-GRCXT  CROSS  SEC- 
TIONS   ro   E-EVV   GROCPS,    by  Ralph  S.   C(K.per.    Rept. 
o:i  Cont  lact  \V''4(15-L'ng-.ki.    IVc  62,    52p.    Supersedes 
I  A  MS -274". 
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National  Lead  C!o.   ».if  Ohio,   Cincinnati. 
AS    IMrROVHD  ''RCX:i:iXRL   FOR   THE   DEFERMINA- 
HON   OF-    1-2^='  IN    IMl'CRL   I'RANILM    MAFERL^LS 
I  slNC,   NLCFRON    ACFIVAIION    FECFINIQL'ES,    by 
\S .    I).    K^UevandB.    L.    FvMtty.    [Rept.   on  Contract 
A  I  (  V)-l)l  1  Sh].    sp.     \  ,^ts.    I  l^=.sl. 


Nl  t:o-H6- 


Ol^S    i.) 


National  \.ca<\  C'o.   of  Ohio,   Cincinnati. 
SIMMARN'    FF-;CF1N1CAL    REPCmT   FOR    THE   PERIOD 
1  CK:Ft)B[-;K-il  l)ECHVni-:R   |962.    Rept.   on  Contract 
A  F(i)-l)l  1S^.     lFeb6>.    4Mp.    I2rets. 


NIU 


SiJ 


el's    SO.  H) 


N(.-vs  Brunswick  Lab.,    N.    J. 
SHPARAllON  AND  DL  lERMlNATlON   OF   PLLTONILM 
IN    PIATONILM-CRANU'M   '-T'LL    ELEMENTS,    b\ 

C.    I-..    IV'tii.     jan  ^  i,    f^p.   h  ref^-.    NASA   N6^-l2401. 


(>RNL-^2^H       OFS    SO.  >t) 


Oak  Ridge  National  Lab.,  '\.  nn. 
Rl-.COVERV  OF  I'uFf,  BV  FLCORINAnON  OF  FCSED 
Fl  rORlDL  SALT'S,  by  G.  1.  Gathers  and  R.  L.  jolley. 
Repw.    on  Contract  W'4U.S-eng- 26.    [N6l]  16p.   :'  rets. 


(  •KNL-3.U5      OTS    52.  Z^ 


Oak  RidgL-  National  Lab.,    I'enn. 
nn-R.MONLCLl-AR   DIVISION.   .Semiannual  prepress 
rept.   for  pe'riiKl  ending  'Ul  .^pr  62,   on  ('ontract  \V74(J5- 
e::>:-26.    [1^62]  HUp.    Tpt  rets.    NASA    N62-ls56L 


in 


v^-'iv^.  11)  ors  58. 10 


Ohio  Stati   L'.    Research  Foundation,   Columbus, 
nil-    IMAGINARY   PAR  F  OF   THF   OPTICAL   POTFN- 
ri-\L,    bv  -Xhmed  F.    Mohammed  Abdel-Barv  and  H.    1. 
FLiusman.    Final  lept.   pt .   2,    l  Jan  5"- :W  .Sep  62,   on 
Con-ract  AF(11    1).S().5.     Nov  62.   87p.     22  refs.    RF 
Pro:.    -IS. 


instruments  and  Installations 

TID- 15535    OTS    $1.60 

Midwestern  Universities  Research  Association, 

Madison,   Wis. 
A  COMPUTER   PROGRAM  TO  INVESTIGATE  ORBIT 
ST.\BILITY   IN  CIRCULAR   ACCELERATORS,   by 
G.   Parzen,  J.  C.   Anderson  and  others.     [Rept.  on  Con- 
tract AT(1 1 -1)284.     Apr  62].     I3p. 

Order  from  GPO  $0.  25  as 
C  13.46:163 

National  Bureau  of  Standards,  Washington,  D.  C. 
THE  CONSTRUCTION  OF  CALORIMETERS  FOR  THE 
MEASUREMENT  OF   ABSORBED  DOSE,  by  Ben  Petree 
and  George  Ward.    No/  62,   36p.    17  refs.    Technical 
note  163. 

DESCRIPTORS:  Measurement,  *Energy,  ♦Absorption, 
Radiation  effects,  ♦Calorimeters,  Design,  Dose  rate, 
♦Radiation  measurement  system  components 

Direct  measurements  of  energy  locally  absorbed  in 
irradiated  materials  can  be  made  with  adiabatic 
calorimeters  of  suitable  design.    Design  criteria  im- 
fX5sed  by  requirements  of  accuracy  include  limitations 
oa  size  and  complexity.    Small  calorimeters  of  simple 
design  with  precision  better  than  one  percent  at  dose 
rates  above  one  rad  per  second  have  been  developed. 
Details  of  fabrication,  auxiliary  equipment  and 
performance  are  described.   (Author) 

PB   162  919      OTS      $4.60 

Naval  Radiological  Defense  Lab.  ,  San  Francisco, 

Calif. 
A   SCINTILLATION  DETECTOR   FOR  GAMMA 
RADIACS,   by  W.   R.   Lamb.    20  Dec  57,  42p.   21  refs. 
Research  and  development  technical  rept.  USNRDL- 
TR-242;  AD-203  169. 

DESCRIFTORS:  ♦Scintillation  counters,   ♦Gamma  rays, 
IX'tection,  Radiation  measurement  systems,  ♦Gamma 
counters,  Design. 

A  deteaor  was  developed  which  consists  of  a  liquid 
scintillant  that  converts  nuclear  radiation  to  light.    A 
sensitive  photodiode  was  designed  and  built  which  con- 
verts this  light  to  electrical  current,  which  in  turn 
actuates  an  amplifier  and  indicating  meter.   The 
detector  system  operates  on  a  few  volts  to  give  about 
10" ^0  amp  per  roentgen  per  hour.    Its  response  to  vari- 
ous radiation  energies  is  adjustable  by  filtering;  for 
example,   it  may  have  uniform  response  to  fission 
gamma  energies.    It  is  reasonably  insensitive  to 
mechanical  and  thermal  stresses'.   (Author) 


SLAG- 4       OTS    SO.  .50 

Stanford  Linear  Accelerator  Center,   Stanford  L'. , 

Calif. 
ADIABATIC   APPROXIMATION   FOR   DYNAMICS  OF   A 
PARTICLE   IN   THE  FIELD  OF   A  TAPERED  SOLE- 
NOID,  by  R.   H.   Helm.    Rept.  on  Contract  AT(04- 3)400. 
Aug  62,    I8p.    1  ref.    NASA  N63-11869. 
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SLAC-2   OTS   $1.00 

Stanford  Linear  Accelerator  Center,   Stanford  L'.  , 

Calif. 
DISCUSSION  OF   FOCUSING  RE(^IREMENTS  FOR  THE 
STANFORD  TWO-MILE   ACCELERATOR,   by  R.  H. 
Helm.     Repi.  on  Contract  AT(04- 3)400.     Aug  62,   4 2p. 
7  refs. 

SLAC-6      OTS   $1.00 

Stanford  Linear  Accelerator  Center,  Stanford  L'. , 

Calif. 
THE  PRINCIPLE  OF    DESIGN  OF   MAGNETIC 
MOMENTUM  SLITS,   by  E.  L.  Chu  and  J.  Ballam.    Rept. 
on  Contract  AT(04-3)400.    Oct  62.   i9p.   5  refs. 
NASA  N63-11870. 


SLAC-3   OTS    $1.00 

Stanford  Linear  Accelerator  Center,   Stanford  L'.  , 

Calif. 
SHOWER   DEVELOPMENT   AND  HEATING   IN  THE 
WAVEGUIDE  STRUCTURE   WITH   .\N  800  MEV  ELEC- 
TRON BEAM,   by  J.   K.  Cobb  and  J.   ].   Muray.     Rept.  on 
Contract  AT(04- 3)400.    July  62,     34p.     3  refs.     NASA 
N63-11868. 

PB  162  813      OTS      $5.60 

Stanford  Research  Inst.,  Menlo  Park,  Calif 
A   REVIEW  OF   DOSIMETRY   FIELD,  by  S.  I    Taimuty 
Rept.  no.   4  (Final),   14  Sep  61-13  Sep  62,   on  Contract 
DA  19- 129 -QM- 1900.    10  Sep  62,  56p    26  refs     File 
no.  S-611. 

DESCRUTORS:   •Reviews,   •Dosimeters,   Health 
physics  instrumentation. 

This  report  presents  a  review  and  critical  evaluation  of 
the  literature  on  high-level  radiation  dosimetry  pub- 
lished since  1958.   The  purpose  of  the  review  was  to 
establish  whether  recent  dosimetry  research  has  de- 
veloped any  new  dosimeters  which  are  suitable  for  use 
in  the  Quartermaster  Radiation  Laboratory  and  for  in- 
clusion in  a  dosimetry  handbook  to  be  prepared  as  part 
at  this  contract  work.    Of  the  13  new  dosimeters  dis- 
duased  in  the  report,  only  three,  oxalic  acid,  poly- 
isobutylene,  and  Mylar  film,  seem  sufficiently  promis- 
ing to  warrant  further  development.   Their  current 
states  d  development  are  not  sufficiently  far  advanced, 
however,  to  warrant  their  inclusion  m  a  definitive 
dosimetry  handbook.    It  is  recommended  that  only  the 
Fricke  and  eerie  sulfate  dosimeters  be  included  in  the 
dosimetry  hai»dbook,  but  that  additional  work  should  be 
done  on  oxalic  acid,  polylsobutylene,  and  Mylar  as 
dosimetry  materials.   (Author) 


Nuclear  Engineering 


NAA-SR-7077    OTS    $1.25 

Atomics  International,  Canoga  Park,  Calif. 
THE  DEVELOPMENT  OP    LINEAR   POWER    DETEC- 
TION AND  RECORDING  INSTRUMENT  SYSTEMS   FOR 
THE   KINETIC   EXPERIMENTS  ON   WATER   BOILERS. 
by  E.    L,  Gardner.     Rept.  on  Contract  .^T(l  1  - 1  )C.EN-H. 
lFeb63,48p.     18  refs.     NASA  N63-1  2208. 


N.*i,^-SH-:'288    (XrS    51.  (XI 

.■\iomics  International,   Canoga  Park,   Calif. 
.ST.\TISTICAL   A.NALYSIS  OF    SNAP   lOA  THF-RMQ- 
HLHCTRIC  CONVT-RTFR    ELEMENT  PR0CF;SS   IW - 
VELOPMHNT   V.\RI,\BLF.S,   bv  S.   H.  Fitch  and  J.    W. 
Morris.     Rept.   on  Contract  .Al  Hi  1  - 1  K".FN-8.     Dec  ^2, 
^8p.     8  rtf^.     N.\S.^  N6  M2^42. 

w.AP[)-2^^     ors  Sku) 

Bettis  Atomic  Power  I. ah.  ,    Pittsburgh,    Pa. 
TVIE  IRRADiA  HON   BEHAVIOR   OF    ZrOo-CO^  Fl'ELS, 
b\  8.    F.    Rubin.    R.   M.   Berman.   and  M.  f..   BliiK.rg. 
Rept.   on  Contract  .^  ni  1-1K'.F.\-1  4.    Oct  62.    22t)p. 
2H  rets. 


w.-\pr)-MRP-iix)     ors  $2.  =•',) 

Bettis  Atomic  Power  Lab.  ,    Pittsburgh.    Pa. 
PRESSL'RIZE[)  WATER    REACTOR  (PWR)  PROJECT. 
Technical  progress  rept.    24  Aug-2.i  Oct  62,    on  Con- 
tract Ar(ll-1)GEN-14.    1W62]  1  Up. 

L'CRL-s4H4<nji.)    or-s  S^.  ^'J 

Lawrence  Radiation  Lab.  ,    I',   of  California. 

Liverm..ire. 
TORY    II-A.    A   NLCLEAR    RAMJET   TEST  REACTOR, 
ed.    by  James  W.    Hadley.    Rept.   on  C'ontract 
W^4U>-eng-4H.     4  Nov  S^).     2^Sp.      ij  refs. 

L,A.MS-2814    OTS    $1.(J<) 

lu)s  .Alamos  Scientific  Lab..   N.    Mex. 
RF.ACTOR    IRR.AOIATION  OF   I 'R  ANIUM-IMPR  tC- 
NATED  CR.APHITE-.    .AT  1  S(Xf\-   TO  10^  BL'RNLP.    bv 
P.    J.    Peterson,   J.    A.  U>arv.   and  W.    J.    Maraman.    Rept. 
on  Contract  W^4<)=^   eng    i6.     [Vc  62,    42p.     1  ^  refs. 
NASA  N6M2690. 

TID- 1.5645      OT.S    $  ^.  N) 

Michigan  L'.  ,    Ann  Arbor. 
GRELUNG-GOERTZHI.   CALCll.A'no.VS  IN  HEAVY 
WATER,    by  Robert  J.    Mack.    Ma.-ters  thesis. 
14  .Aug  59,    34p.    5  refs. 

Y-1410    OTS    Si. SO 

Union  Carbide  Nuclear  Co.,   Oak  Ridge,   Tenn. 
SALT  BATH   HF.AT  TRANSFER    RATES  FOR   URANIUM 
PLATE,    bv  R.    B.    Burditt.     Rept.   on  Contract  W405- 
eng-26.     26  Aug  60,    62p.     5  refs.     NASA  N63- 1  2496. 

UNC-5(X)«-I      ens    S^.  IK) 

United  Nuclear  Corp. ,    White  Plains,   N.    Y. 
INVi:STIGATION  OF   WET   STE.AM   AS  A   REACTOR 
COOLANT  (CAN   2).     VOLUME  1.    BEHAVIOR    OF    A 
FOG   FLOW    AS   A  CCXILANI.   bv  R.    P.    Stein, 
H.    Firstenberg  and  oth<.rs.     FMnal  rept.   on 


Contract  A  T(  ^)- 
NYO-9844-l. 


)2HJK. 


0  Aug  62,    21  ^p.     ^1    ref-^ 


UNC-S(X)8-II    OTS    $2.50 


United  Nuclear  Corp. ,    White  Plains,    N     Y 
INVF^TTICATION  OF   WET  STEAM   AS  A   RF ACTOR 
CCX)LA>rT  (CAN-2).    VOLL^ME  II.    CONCFPTl'AL  DE- 
SIGN  EVALUATION  OF   A   FOG-COOLED  LIGHT 
W.ATER   REACTOR,    by  M.    Rabc^r.   G.    Sofcr  and  others 
Tinal  rept.  on  Contract  AT(30- 1)2828.     10  Aug  62,    125d 
i:  refs.     NYO-9844-II;  FL'RAFC-502. 
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AH- 287  155       (TTS       $2   60 


Chesapeake  Bav  Inst    ,   Johns  Hopkins  U.    [Annapolis, 
Mu.  I 


A  FISHING  POLE  THERMISTOR  TEMPERATL'RE 
INDICATOR,  by  EW  Schiemer  Sep  62.  22p  Tt 
meal  rept     29;  Reference  62-19. 


Tech- 
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DESCRIPTORS:   •Thermistors,  Temperature,   Fishes 
Rods.   Sea  water,   IX-sign. 

The  instrument  described  was  designed  in  response  to 
a  request  from  fisheries  scientists  who  had  need  of  a 
device  which  would  measure  the  temperature  of  the 
water  at  the  time  and  position  that  a  fish  took  an 
angler's  baited  hook.    As  designed  and  built,  the  device 
enables  temperatures  between  4(PF  and  100^  to  be 
measured  to  an  accuracy  of  0.  20F  at  a  point  close  to 
the  hcx)k  of  a  rcxl  and  reel  fishing  outfit. 


L.AMS-2795    OTS  $1.75 


Los  Alamos  Scientific  Lab.,   N     Mex 
ON   THE  COMPL'TATION  OF   THE   TRANSPORT  OF 
RADIATION,    bv  Burton  Wendroff.     Rept     on 
Contract  W- 405- cng- 36.     Nov  62,    74p.     I2refs.   NA.SA 
N63- 121  "4. 


LA- 2806    OTS    SO.  75  | 

Los  Alamos  Scientific  Lab.,   N.   Mex 
THEORY  OF   CORR  F.SPONDFNCE   BFT.WFEN  FLUID 
■DYN.AMICS  AND  P.ARTICIT;-. AND- FORCE   MODELS,   by 
Francis  H.   Harlow.     Rept.   on  Contract  W740S-ene-36 
Nov  62,    28p.     7  refs.  ^   '    ' 


PB    163  015       OTS       $3.60 


Moore  School  of  Electrical  Engineering,   V.   of 

Pennsylvania.   Philadelphia. 
DIFFRACTION  OF   RADIO  FREQLTENCY   WAVES,   by 
P    P     Lombardini.    Final  rept.   15  Apr-15  Nov  58,' on 
Contract  N62269-507.    15  Dec  58,   33p.    13  refs. 
Moore  School  rept.  no.  59-11. 

DESCRIPTORS:   •Radio  waves.  •Diffraction, 
Propagation,  Electromagnetic  waves,  Electromagnetic 
wave  reflections,   Electromagnetism,  Geophysics. 

Several  topics  of  applied  electromagnetic  theory  are 
discussed:  (1)  boundary  relations  at  the  surface  erf  an 
imperfectly  conduaing  body:  (2)  optics  and  propagation 
of  inhomcTgeneous  waves:  and  (3)  radiation  and  diffrac- 
tion in  a  dissipative  medium. 


Order  from  GPO  $0. 15  as 
C  13.46:152 

National  Bureau  of  Standards,  Washington,  D    C 
COORDINATED  COLOR  IDENTIFICATIONS  f'or' 
INDUSTRY,  by  Kenneth  L.  Kelly.    Nov  62,   Up 
14  refs.   Technical  note  152. 

DESCRIPTORS:   •Colors,  •Identification,  Standards 
Identification  systems,  Industrial  psychology. 

When  a  color  is  to  be  identified,  the  preciseness  re- 
quired of  the  identification  is  the  first  consideration 
Usually  this  is  determined  by  a  trial-and- error  method 
which  can  be  both  costly  and  time-consuming.   For 
some  uses,  a  color  name  consisting  of  a  hue  name  or  a 
hue  name  and  modifier  is  sufficient  while  for  others    a 
notation  erf  the  color  in  a  color -order  system  will  sirf- 
fice.    Where  maximum  precision  is  required,  the  color 
should  be  measured  instrumentally  and  the  results  ex- 
pressed numerically.   This  paper  describes  the  co- 
ordinated series  of  five  levels  of  fineness  of  color 
identification  developed  by  ISCC  Subcommittee  for 
Problem  23,  the  Expression  of  Historical  Color  Usage 
and  is  based  on  the  ISCC-NBS  method  of  designating      ' 
colors.    It  lists  the  methods  for  changing  from  one  level 
to  another  and  gives  examples  of  the  use  of  each  level 
(Author) 

AD- 287  244       OTS      $1.10 

North  Carolina  State  Coll. ,  Raleigh 
THE  DAMPED  OSQLLATIONS  OF  A  SIMPLE 
PENDULUM,  byRaimondA.  StrubleandT.  C.  Harris 
Technical  memo.  no.  2  on  Grant  DA-ARO(D)-31-124- 
G81.   July  62,  6p.  3  refs.   A  ROD  rept.  2125  23- 
NASA  N62- 13455.  i-w.-^o. 

DESCRIPTORS:   •OsciUators.   •Nonlinear  systems 
Differential  equations.  Functions.  Motion,  Viscosity 
Harmonic  oscillators,  Integrals,  •Damping. 

A  number  of  important  nonlinear  differential  equations 
are  readily  intezrable.    An  example  is  afforded  by  the 
equation  (I)  bi    ^2  gi^  ^  .  o,  which  depicts  the  undamped 
oscillations  of  a  simple  pendulum.    It  is  the  purpose  of 
this  note  to  illustrate,  with  the  pendulum  problem    a 
technique  for  obtaining  quantitative  information  about  the 
free  oscillations  of  a  (viscous)  damped  nonUnear  system 
The  system  is  first  transformed  to  a  quasi-harmonic 
form:  then  the  perturbational  procedure  is  applied. 

Acoustics 

PB   162  976      OTS      $1.60 

Naval  Medical  Research  Lab.  ,  New  London,  Conn 
SURVEY  AND  ANALYSIS  OF  ENGINE  ROOM  NOISE 
IN  REPRESENTATIVE  SUBMARINES  AND  AS- 
SOCIATED VESSELS,  by  J.  Donald  Harris.   Rept.  on 
Proj.  NM  003  041.56.08.    3  Jan  57,  declassified 
20  June  60.   13p.  3  refs.    Rept.  no.  282,  Vol.  16,  no.  4. 

DESCRIPTORS:  Noise,  •Submarines,  •Engine  noise, 
Analysis,  Measurement,  Audiometry. 

Vessels  of  all  types  attached  to  Submarine  Force, 
Atlantic  Fleet,  were  classified  as  to  type  of  main 
engine,  and  representative  boats  erf  each  type  were 
surveyed  with  a  sound  level  meter  and  associated 
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octave-band  analyzer.   The  ambient  noise  in  all  engine 
rooms  was  found  to  be  higher  than  that  stated  to  be 
innocuous  by  BuMed  Instruction  6260  6,  and  most 
engine  room  levels  were  higher  than  more  lenient 
criteria  for  noise  laid  down  by  national  advisory  com 
mittees.    It  was  concluded  that  audiometric  monitorinii 
erf  men  working  in  such  spaces  should  be  continuetl  -ind 
expanded,  and  that  the  other  features  ot  j  ginxl  hearink; 
conservation  program,  as  laid  down  in  BuMeJ  Instruc- 
tions 6260.6,    should  be  instituted  and  agressively 
pursued.    (Author) 


PB  162  897    OrS    S5.60 

(Office  of  Research  Administration]  L'.   ot 

Michigan,  Ann  Arbor. 
ON  THE  PROPAGATION  OF   SOL'ND  IN   MONA  lUMIC 
GASES,   by  C.   S.   Wang  Chang  and  G.    E.   L  hlenbeck. 
Rept.  on  Contract  N6onr-23222.  Oct  S2,   ssp.    iii  t^f-,. 
Project  no.   M999;  AD-9294. 

DESCRIPTORS:  'Sound  transmission.  Propagation, 
•Gases,  Transport  properties.   Diffusion,   Moltcuk  -,, 
Models  (Simulations),  Kinetic  theory,   Matrix  algebra. 
Integral  equations.   Polynomials,   Determinants. 

The  Boltzmann  equation  for  a  monatomic  gas  *uh  no 
external  force  is  stated  for  a  small  disturbance  (h) 
from  equilibrium  in  terms  of  a  collision  operaror  J. 
From  this  equation  an  exact  dispersion  lavv  is  .krived 
for  gases.     Partial  lists  of  eigenfunctions  and  eigen- 
values are  obtained  for  the  collision  operator  for 

Maxwell  molecules  (molecules  repelling  with  a  Kr""" 
force  law).     A  successive  approximation  methtxJ  give- 
the  dispersion  law  as  a  series  in  ,v/A»  '^^'  ratio  nt 
mean  free  path  to  the  wave  length  of  wound.     Fhe  ex- 
tension to  molecular  tnodels  other  than  Maxwell  -.  is 
discussed.    (ASTIA  abstract) 

Electronics 

UCRL-10366    OTS   $1.50 

LawreiKe  Radiation  Lab. ,   U.  of  California,   BerkeUv. 
ELECTRON-ENERGY  DISTRIBITIONS   AND  IONIZA- 
TION  RATES  IN  HYDROGEN   wrrH  CROSSED  ELEC- 
TRIC  AND  STRONG  MAGNETIC   FIELI^S.    bv  Garv  A. 
Pearson  and  Wulf  B.   Kunkel.     Repc.  on  Contract  W^44)>- 
eng-48.    5  Sep  62,  6lp.     21  refs.    NASA  N6M241S). 

TID- 17-^36    OTS    S2.60 

Florida  U.  ,   Gainesville. 
COLLECTIVE   MOTION   IN    A  BEAM   PI  ASMA   SYSTJ  M. 
by  B.   N.    A.    Lamborn.     Technical  rep(.   no.   ",  on  Cm- 
tract  AT(  40- 1)2783.     15  Nov  62,    2lp. 

PB  162  938      OTS  $1.60 

Naval  Ordnance  Test  Station,   China  Lake,   C'.ahf. 
EQUATIONS  OF  STATE  OF   MhTAl     PI  ASNLAS.    hv 
H.   S.   Green.    I  Apr  60,   20p.    13  refs.   NCTTS  TP  2478. 
NAVWEPS  rept.   7073;  AD- 246  255. 

DESCRIPTORS:   'Equations  of  state,   'Plasma  ph\sics, 
•Metals,  Quantum  mechanics,   Ions,   lattices,    E-^iec- 
trons,  •Thermodynamics 


FiqLiations  of  state  are  review i.xl  tor  nietal  plasmas.    In 
the  high -temperature  metal  ^a--.    :!ie  inethivl  nf  Yvoii - 
Kirkw(M)d-Ei<irn-(;reeP.,  (Ck-neral  kiiietu    Fhtxirs  of 
liquids,   C  r.  P.  .    1^4'^),   a>  develo^x.'d  by  Yvon  for  the 
I'oulonib  interactitjn  ea>e.    :>  mudilievl  u>  take  account 
ot  quantum  correcri' in-..     V\w  rieatineiu  >>i  'he  -.ohJ 
state  .a->t-  i>  .!i;i.'«.;l\   :)i.a:;:al,    A:\i  :ake>  intu  account 
motioi:    'f  !'■;'.■>  aUiut  lattiee  ["H)>irhi!i-.,    ;:i>>thi!;    't  elec- 
trons i:'  :■".'.!.    fielJ,    1<  in^- range  eleetinn  .  i  u  i  eiati>  ins, 
J.'^<i  (as  in  high -temperature  case)  -h.  rt    range-  electron 
correlations.    (Author) 


.a:  )- 


lK)l 


'I  s 


10 


Stanford  E  ieefr.<n.v  ->   I  ul-^    ,    ^t.intll|-!l      ,    (aht. 
l.ARGE-SIGNAI.    A^Al'l^l.S   i  '1-    I'AK.WU-.rKIC    EKE 
QLENCT    N!(    I.riPl.n-.Ks,    hv   ;)     H     l<-es,„i.    KefX.    •n^ 
Contraet  Nonr-2JS<U)     N!.i\  h.:,    SMp     2J  ref>.    Tech 
PKUliept      -M.    l-lo    !     SI   1     ^J-()^h. 

DESCRIFIdKS      •[■reqL.eru'.    nu.lt  ipliei  >  ,    •(  ■.i;\i^  i:,  a  -  . 
*!)u)de--,,    t:  U'Ctrotitatu  c<ip.icitance.    Nonlinear  s\  stems. 
\''>ltJge,    E  lect  r'Tiic  V  ir  ciut-.,    I  unuig  >.  ircuit  s, 
I  r -insdu>.fr  s,    Ihffu-iH!,    i-,  ttectivL'ru'--- ,    NufTierical 
anuKsis,    ,MatherTia:ual    iii.ii',  sis,    I.i\lor  s  -.erie>, 
I'.xper imental  Jata. 

A  general  metfiod  ot  anah  sis  tor    iarge-signal  para- 
nu'trio  frequence   MUiltipiiers  is  prer^enteU.     I  he  [virticu- 
l.tr  nonlinear  elements  treated  are  the  metal-oxide- 
siliw>  m  (M()S)  capacitvir  ,    the  Jeplet  ion- layer  ^apacit.inct. 
<.>f  a   lunctuTi  Jiixie.    anO  the  diffusion  ^apaeitance  ot  a 
junction  .liokle,     I  *ie  methix^i  !■>  ru^eil  t.   i    I  iv  lor  --iTies 
e\piinsi.io  atHH.it  the  d-e  -  pi  us-t  .uuianu'iit  il   .>'lr.ik;e  (  t 
^r.arge)   ippiux!  'o  the  ^apki.  :'  t  .     !  he  h.irmoni.   quanti- 
ties form  the  rui^her  orJei    'er-Ms  ot  tf;e  -friL>,    The 
analysis  i-,  re,-.tr ictei.!  to    i>e  ot  rhe  tirst  term    tIv,    i;k! 
igreement  vvith  lai  »:e-sig!ial  r^iea  ^urerTient  s  is  satis- 
factory     The  gener  il    i:ii!'vsis,    ;''imeric,il  ex.imples.    .iri^] 
ex;x-r irnent  il  result.-.  m.heate    i  --.utaMe  enter  lof.  tor 


the 


uce    'I  var  iv 


If  s  m  a  t'A 


■ti  irer    fViramet  r  u 


m.iltiplier      I-,xcelletit  correiati  'ii  .<.i'h  tor  a  n  .;-r  e>;i<  .n 
characteristics  is  predicted  and  is  ti-unj  i;i  .  sfXT.menf. 
(Author)  , 

.\n-286  gi6       (TPS       $s   60 

TeehnKal  Keseare.h  ('roup.    Svosset     N     V 
RESEARCH    t  )N    l'K(  )FE  K  I  lt->    dl-    l.\sEK    :)EVI(-ES,    eJ 
b\   M     Ne'Asti.'i:i  arxl  s     '.V;nshcr,i.    t  V.iar 'er  I'v   re^hnic^ii 
summiry   rept.   no     1,    J..:ie- \  .:■,;  ^J,   or  I'ontrict 
W-   A^h '>H}h7  \      (ls»^J|^JSp     IJ  ref-      Re;Tt     no.    I  RO 
M4-<TrR-!     ARPA  (>T,ltr  no      i56-0J    NASA  N^:- 1  7  1,^6. 


user-.,   .Materials,    Design,    ("esium, 
Hromieds.    Rare  e.irth  elem---nts, 


DESCRIPTORS 

l^hallium  .'ompouiK 

IiHis.   r.ar>es,   SohJs,   ( )seillators ,  (llui.-,,   ("r\stals. 

Single  crystals.    Tuned  circuits.   Cilcrim  compounds, 

Tungstates,    !•"  luor  i  Jes,    Impurities. 

Cesium  gas  l,\.SERs  designed  to  oper.ite  in  the  milliwatt 
range  at  3p  and  7^1  have  tieen  under  construction. 
Phofcxhssociated  TlBr  was  investigated   is  a  possible 
gaseous  l^\SER  medium,    ('rystalline  and  glassv   riudia 
for  rare  earth  ions  \*,crc  studiei.!      M  Msurements  s^ere 
m.uie  on  the  tim  ■  .leveloprTi   nt    >(  thie  output  from  th.e 
pulse  oscillator  An  !  corn;virisor  '.v  is  made  ■*  ith  theory. 
The  theory  w  i-.  exten!     '.  ■■■    <'){,iu;  the  angular  distribu- 
tion of  the  output  pulse       !.\Sl-.K   eavities  have  been 
setup  whose  reflecto'-.    ire  r,if,tli',   letTecting  cuK- 
corners  or  crossed  r.K't  prism.-i.    (Author) 
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Molecular  Physics  and  Spectroscopy  UCRL-I0497     OTS  $0.75 


TID- 16853    OTS    Si.  10 


of  California, 


I  mory  L'.  ,    c,d. 
INFRARED  -SPEC  FROPHOTOivlFTRY   OF    AOUEOUS 
MIR.VIF,     N,FRIFF.    AND  .SCLE A TE   .SOLLTONS     by 
A.    L.    I  nderwo.xi,   Michael  W.    Miller,   and  Lvman  H 
M^^-.    in.    R.pr.   on  Contract  Ar(4<)- 1)2046.     Oct  62,   8p 


Order  from  GP(^  $().  50  as 
NAS  1.  12:SI2 


Uingley  Rese.arch  Center,    National  Aercxiautics  and 
Space  Administration,    Ungley  [Station]  Va 
AN  INVESTIGATION  OF  THE   EFFECT  OF   HIGH 
TE.MPERATL'RE   ON  THE  SCHUMAN'N-RL'NGE   UL- 
TRAVIOLET ABSORPTION  CONTINUL^I  OF  OXYGEN 
by  John  .S.    Evans  and  Charles  J.   Schexnavder.    Jr    1961* 
4^p.    6^  rels.    NASA  Technical  rept.    R-9i2. 

DESCRIP7-ORS:  'Oxygen,   Argon.   Absorption  spectrum 
Excitatuxi,    'Spectra  (Visible  and  ultraviolet),    Siock 
tubes.    •Si.K-k  wayes,    ♦Higti  temperature  research. 

A  theoretical  and  experimental  investigation  has  been 
carricxi  .m  to  determine  the  absorption  coefficient  of 
molecular  .ixygen  at  high  tempc-rature.    llie  wavelength 
range  v^as  chosen  to  cover  the  Sciiumann-Runge  con- 
tnuu.m  between  I.  30()  and  1, -50  angstrom  units.    The 
thct.rencal  invesiigation  coyere^i  temperatures  from 

toIi),(i(Ki'    K.    Die  e.xfXTimental  investigation  was 
.airuxi  ,,ut  in  rhe  range  Horn  4,  (XJO"  to  10,  CX)0^'  K 
(.■\Lithoi  ) 


Lawrence  Radiation  Lab. ,  U. 

Berkeley. 

THE   EFFECT  OF   HYDROSTATIC  PRESSURE  ON 
THE  LOW -TEMPERATURE  THERMOLUMINESCENCE 
OF  NaCl.  by  William  V.  Macnabb.    Master's  thesis 
Rept.  on  Contract  W7405-eng-48.    9  Oct  62,   26p. 
14  refs. 


L'CRE-l()v)4       OTS    So.  ^S 


L.    ot  c;alifornia. 


La\Ai  eni.  e  KaJution  I  ab 
Berkele\. 

rrrFs'xNn'v'n^?^   BEFWEEN  COLD  GAS  MOLE- 
l  '    -^   ANH   A   HOI     IVNGSTEN   SURFACE,    by 
;erak!EeroM)el\K,rter.    Master  \s  thesis.    Rept     on 


UCKL-lUslU       OFS    52.00 


Fawren.e  Radiaiion  I    ib.  .    t  ■.   of  California 
Ikrkelev. 

FHE    RANI:KU1-FHASE    APPRO.XIMAFION    APPl  lED 
IC   ATOMIC   SIHl'CIURE,    by  Philip  L.    Altick'.    ' 

!>H,  loral  thesi.s.    Rept.    on  Gontraci  W40s-eng-48 
1 -^  O.:  ^2,    S4p.     Wiels.    NASA   N6,Ml  Lib. 

I 

Solid  Sfate  Physics 

NA.SA    N6M1S(J-       errs  $1.  10 

Advanced  Technolo>;y  l^bs..   Mountain  View.   Calif 
RESEARCH  ON  DIEFL'SION  OF  HYDROGEN 
niRCXGH    PALLADIUM,    by  R.    E.   c:orridan.  Quarterly 
progress  re-pt.   Jan   Apr  62,    on  Contract  NA.S7-11S 
[1^2]  14p.    ^  refs.   ATL  0-786. 


U.  of  California, 


UCRL-7128       OTS    $1.00 

Lawrence  Radiation  Lab. 
Livermore. 

HIGH-PRESSURE  INVESTIGATIONS  OF  GROUP  III 
ELEMENTS:  PART  I.    FUSION  CURVES  AND  POLY- 
MORPHIC TRANSITIONS  OF  ALUMENlIi    GALUlL 
IN'DIUM,   AND  THALLIUM  AT  HIGH  PRESSUR^        ' 

' '/rnC^'n  PR  Esf,  .^.^^^^ORMAT^jSN^^'^Z^iuM 
»i;     i^^  PRESSURES,   by  A.  Jayaraman, 

W.   Klement,  Jr.  and  others.    Rept.  on  Contract 
W.405-eng-48.    1  Nov  62,   37p.   46  refs 


UCRL-6893    OTS    $8.10 

Arnold  M.   Karo  and  John  R.   Hardv.     Rept    on 
Contract  W7405-eng-48.     18  Apr  62.     86p.     i  refs. 

PB   162  879       OTS       $6.60 

New  Jersey  Ceramic  Research  Station,  .Rutgers  U 
New  Brunswick.  • 

THE  FLAME  FUSION  SYNTHESIS  OF  SIUCATE 
STRUCTURE  TYPES,  by  W.  H.  Bauer  and 7.  ^^don. 

^M^v'S    \T    ^-  l"^  ^^"'"^'^  N7om:-454.  Task  2. 
I  May  50.  62p.   27  refs. 

DESCRIPTORS:   'Single  crystals,  'Silicon  crystals 
Silicates,  Synthesis,  'Crystal  growth,  'Synthetic  ' 
stones.  Physical  properties.  Nucleation,  Furnaces. 

Flame  fusion  offers  a  new  approach  to  the  field  of 
SI  icate  technology.    The  measurement  of  single  crys- 
tals, rather  than  polycrystalline  (several  compounds)      ' 
or  multicrystalUne  (one  compound)  masses  embedded 
in  a  glassy  matrix,  determines  the  optical,  electrical 
thermal,  and  other  physical  properties  without  any 
extraneous  influences.    The  technique  contributes  to  the 
development  of  highly  controlled  experimentation  based 
on  crystal  chemistry  considerations. 

AD- 274  744       OTS  $10.  10 


Nuclear  Corp.  of  America.  DenviUe,  N.  T 
UNIJUNCTION  DEVICES  MADE  FROM  RARE  EARTH 
SEMICONDUCTORS,  by  Nathan  Sclar.  Final  rept. 
1  Jan-31  Dec  61  on  Contract  DA  36-039-sc-8739Z 
[1962]  123p.  35  refs. 

DESCRIPTORS:    'Single  crystals,   'Semiconductors, 

Rare  earth  compounds,  'Borides,   'Nitrides,  Prepara- 
tion, Synthesis.  Crystal  growth,  Measurement.  Optics, 
Electrical  properties,  Thermoelectricity,  Hall  effect 
Effusion,  Chemical  impurities,  Physical  properties 
Cerium  compounds,  Dysprosium,  Erbium,  Holmium 
compounds,  Yttrium  compounds,  Scandium,  (3adolinium 
compounds,  Lanthanum  compounds,  Neodymium 
compounds 


Studies  on  the  rare  earth  nitrides  and  hexaborides  are 


explanation  was  postulated  for  the  formation  d 


Cx)rrelations  which  prLxlicr  the  cntical  heat  fl 
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compounds 


niuiu  cuiupounas,  iNeoayrruum 


Studies  on  the  rare  earth  nitrides  and  hexaborides  arc 
described-    The  theoretical  work  indicates  the  nitrides 
to  be  semiconductors  in  the  2  ev  energy  gap  range  with 
high  nriobllicies  and  the  hexaborides  to  be  senuconduc 
tors  in  the  3  ev  volt  range.    These  p>redications  are 
borne  out  by  experimental  optical  transmission  studies 
which  establish  these  rare  earth  semiconductor  gaps 
from  the  position  of  the  absorption  edges.    RcK)m  tem- 
perature resistivity  and  Hall  effect  measurements 
showed  these  materials  to  be  characterized  by  high 
charge  carrier  concentration  exhibiting  high  mobditiLS. 
Thermoelectric  measurements  as  a  function  of  temper- 
ature indicate  promise  for  the  hexaborides  (primarily) 
as  high  temperature  thermoelectric  materials.    Stoichi 
ometry  was  not  obtained  in  these  compounds  with  the 
nitrides  realizing  only  up  to  9C%  of  theoretical  N  con  - 
tent  and  the  hexaborides  showing  a  contribution  from 
the  tetraboride  phase.    Observed  chemical  instabilities 
at  nirrides  are  believed  due  to  the  lack  of  stoichiometr>. 
The  hexaborides  were  stable  refractory  compounds. 
(Author) 

TID-16784      OTS    $1.  10 

Piasburgh  U. ,    Pa. 
SINGLE  CRYSTAL   DATA  OF   SOME   TETRAMKRIC 
ALUMINUM  ALKOXIDES,  by  E.   L.   Amma.    Kept,  on 
Contract  AT(30-1)2669.    (i960)  4p.  6  refs- 

TID- 16102   OTS  $1.60 

Sandla  Corp. ,   Albuquerque,   N.   Mex. 
TRANSIENT  PHOTOCONDUCTIVITY  OF  POLY^TTYR  F  VF 
AND  POLYISOBUTYLENE   EXPOSED  TO  PL'LSES  OF 
NEirTRON   AND  GAMMA   RADIATION,   by  F.   N. 
Coppage.     Rept.  on  Contract  AT( 29 -1)789.    Junt>  62,  I9p. 
I2ref8.    SCDC-2686. 


PB   162  942      OTS      $4.60 

Westinghouae  Electric  Corp. ,  Youngwocxf,  Pa. 
RESEARCH  IN  PREPARATION  OF   HYPER  PL' RE 
SINGLE  CRYSTAL  SIUCON  CARBIDE,   by  R     F 
Ccmelisaen.   Scientific  rept.  no.  3,   I  Jan  57-31  Mar  58, 
on  Contraa  AF  19(604)2174.    15  Apr  58,  41p    6  refs 
AFCRC-TN-58-172;  AD-I52  414. 

DESCRIPTORS:  •Single  crywals,  •Silicon  crystals, 
Slliccn  cofnpouDda,  Carbides,  •Crystal  growth, 
Nucleadon,  Heat  transfer.  Impurities,  Control, 
•Furnace*,  Design,  Operation,  Crystal  lanice  defeas. 
Chemical  analysis,  Spectrographic  analysis, 
Electrical  properties. 

Hexagonal  single  crystal  platelets  of  SiC  were  grown 
from  tbc  vapor  phase  at  about  2500^0  m  a  graphite  re- 
sistance-heated furnace  with  pure  Si  and  C  as  the  start- 
ing materials.   The  investigation  followed  the  general 
course  d  reproducing  and  improving  Lely's  method.   A 
thin  graphite  tube  with  0.003-  to  0.  007-ln.  -thick  walls 
was  successfully  used  as  a  substrate  for  controlled 
nucieation.   The  grcmrth  and  nucleaticn  mechanism  of 
SiC  were  first  studied  to  establish  the  necessary. con- 
ditions for  the  growth  of  large,  perfect,  and  pure  crys- 
tals.  The  concept  at  growth  lines  and  their  relations  to 
the  audeation  and  crysul  formation  is  introduced.   The 
periodic  admission  of  N  to  the  growth  region  produced 
green  colored  bands  in  crystal^  which  permitted  the 
calculation  at  the  growth  rate  and  nucieation  time.    An 


explanation  was  postulated  for  the  formation  of 
platelets  in  which  radiati<»i  is  considered  the  dominant 
heat  transfer  mechanism  and  checked  experimentaiiv. 
X   rav  rocking  curves  measurements  on  clear  crystals 
indicated  onlv  slight  misalignment  of  the  lattices.    Botl. 
p-  and  n-tvpe  crystals  were  prepared,  the  purest  n-type 
gave  resistivity  measurements  from  1()^  to  1()7  ohrn-cm 
at  rix>m  temperature.    (.AS!  I A  abstract)  (See  also 
PH    1  i5  S4S) 


Thermodynamics 

NASA   Nb.i-  11  1  U       errs  $l.(Mi 

l^ngley  Research  Center,    National  Aeronautics 
and  Space  Administration,    [.anglev  [Station]   V'a. 

AN  ANALYTICAI.   INTESTIGAIION  OF  ABl^nON. 

b\  Bernard  Rashis  and  Russell  N.    Hopko.   July  6(),    Je 

classified  1"  July  62.    41p.    25  refs.    Technical 

menu).    \  -  M.X). 

ITRL-"118    OTS    $1.  2.^ 

Lawrence  Radiarion  l.ah.  ,    I '.    ol  ("alifornia,   Livrrmore. 
ITU:    niFRMODYNA.MlC    1  INCMIONS   FOR    WAFFR  IN 
THF   R.\NGr   -lU  TO    UXMfr    ANH    1     IT)   2>(),  (KKI  B.ARS, 
bv  W.    F.    Sharp.     Rcpt.   on  Contract  V\74<),S-tng-4H. 
2HVt62,    Sip,   9  refs.     N.\S.A  N6  M  1  1  79. 


I.A.MS- 28()9     OTS    Sl.(K) 

L.os  Alamos  Scientific  L-ab.  ,    N.    Mex. 
THF    RARl   MFSHFR:    A   ^090   PRfXJR.AM    FOR    PRFPAR- 
INC   INPIT   DA  FA   FOR    HI  AT  CONFX'CTION  CODFS, 
by  Richard  F.    Fliomas,   Jr.     Rept.   on  Contract  W74().S- 
eng-.^6.     [X'c  62,    57p,     6  refs.     NASA  N6]- 1 22.S9. 

LA- 281  s    OTS    SO.  -0 

Los  Alamos  Scientific  Lab.,    N.    Mex. 
FTIFRMODYN.AMIC    FCNC^FIONS   [•OR    PT-RI     PLITO- 
NU'M,    bvRober-N.    R.    MulforJ.     R,pr.    ,,n 
Contract  W''40.S-Lng-  ^.     Nov  62,    lip.     Ureis.   NASA 
N6M260^. 

PB    ISl  47S       (rrs  $  MX) 

.Michigan  L.    C>)U.    irf  Engineering,    Ann  Arbor. 
LITERATIRE  SL'RVEY  ON  LK^'ID  METAL   BOILING, 
by  Richard  E.   Balzhi.ser,   John  A.   Clark  and  others. 
Final  rept.   phase  1,   on  Contract  AF  33(616)8277. 
Oct  62,    supersedes  rept.   dated  [>.'c  61,    159p.  1330  refs. 
Rept.    no.   ()4526-2-F:  ASI)-TR -61 -,S94. 

DESCRIFFORS:    'LiquKl  metals,    •CAX)lants,    •Heat 
transfer,    Ctxjling,    Fluid  mechanics,    Water,   Steam, 
Air,   *Film  bt^iling,    'Nucleate  boiling,   B^)iling,   Acceler- 
ation,  Gravity,   Physical  properties,   Plastic  flow, 
TTiermodynamics,   •Biblujgraphy 

A  survey  was  originated  for  the  purpose  of  collecting 
and  evaluating  information  pertaining  to  the  current 
status  of  liquid -metal -boiling  technology.    [Existing  cor* 
relations  for  preLlicting  heat -transfer  coe-fficients  m  the 
nucleate-  and  filiTi -boiling  regimes  are  siminari/i.\! 


S  40 


I 

O^rrelatK^ns  which  prc-dict  the  cntical  heat  flux  are 
presented  and  conniared  with  the  experimental  data 
available.     [Tie  importance  of  two -pfiase -flow  considera 
tions  in  understanding  the  heat  -transfer  phenomena 
prompted  the  inclusion  of  additional  sections  regarding 
flcnv  re^mes  and  the  pressure  drops  in  flowing  two- 
phase  media.    AppendtxJ  is  a  summary  of  physical  prop 
erties  for  varuHis  hquiJ  metals  and  water.   (Author) 


NBS--'2l8    (rrs    S2.M) 


I 


National  Bureau  of  .Standards,   Boulder,   Colo 
CRYOGENIC   ASPECTS  OF   PROJECT  SHFRw'oon 
Progress   repc.    no.   8,   for  1  Oct-  ^1   FVc  61.     31   F>>c  61 
^vp.      /    refs.  ' 


Order  from  GPO  $().  45  as 
C  13. 46; 120 


National  Bureau  of  Standards,   Boulder,    Colo 
A   TABl'I^TION  OF   THE   THERMODWAMIC  PROP- 
ERTIES OF   NORMAL  HYDROGEN   FROM   LOW  TEM 
PERATL'RES  TO  3(X/^  K  AND  FROM   1   TO   100  AT- 
MOSPHERES,   by  J<ihn  W.    I>^.    Nov  61.    74p    6  refs 
Feciinical  ntxe  12U. 


DESCRIPTORS:  •Hydrogen.    *Thermodynamics 
♦Tables,  Pressure,   Volume.   Energy.  Temperature, 
Enthalpy,   Entropy. 

Pressure,   volume,   temperature,   internal  energy, 
enthalpy,  and  entropy  of  normal  hydrogen  gas  have 
been  tabulated  along  isobars  in  1^  temperature  steps 
^Z^^  covered  is  from  the  saturation  temperature 
to  300^  and  from  a  pressure  of  1  to  100  atmospheres 
The  source  of  data  is  the  Research  Paper  1932  at  the 
National  Bureau  of  Standards  Journal  oC  Research    liie 
method  is  described  by  which  the  data  presented  in 
Research  Paper  1932  is  reduced  to  pro^rties  directly 
defrr  .^  engineering  calculations.  A  method  is  also 
described  for  estimating  the  effect  of  ortho-para 
compositions  upon  the  tabulated  properties.  Tabular 
values  are  Resented  in  the  dimensional  units  of  the 
metric  syst.em.  The  tabulations  are  also  available  in 
the  dimensional  units  of  the  British  system  as  Tech- 
nical Note  No.   120,   Supplement  A.  (Author) 
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SUPPLEMENT  3  OF  F\\TENT  ABSTRAC  T  SERIES 
NOW  AVAII^BIJ^  F-ROM  OTS 


The  fifth  and  latest  supplement  to  the   Patent   Abstract 
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4»-}*«    17«  Olv.        I 


•  .  ■  S',      •f^*^s\(        )#       !••      s:-C~-«K-      i'lfL. 

40-l»«    lii  ;..     '.1 

PA  la 

•uPtatoxic    '^3t 

„,,^•^.,»,.4.,*    :*<*;'4^    ":m''c    :4^^jl4' 

*^'4\^s:-      ^.-41  .    J»4->    »''0S      -..4s(ll"      4Nc 

»■>«'■  ^Nii      .4«;^«      .\'/vf      S'7'«. 
40-l»«      TJT  ~|..  9 


•4ia    f  >«ci»I'>N'i««    t*   IPXfar 

C  »<X4NT% 

*«^f4;r.^(     «•'.    r.-'^     -J'Ot.asT,     »aiON-|; 
'•»~^-?;^     •<    •l»,»:t'4rs'    '^     I  ^«    f  04    »'-T5 

-*,X  4S»  . 
AO->*a      T«|  L...       i4 


•  A  iaiio««« 

r,*««4a^    ^^4T.(4    ,  '"^  jn  ;  C  4»  !  rsi  I    ar    »o4« '  t  ja  i 
«s'v<s4    4'-4a^'   ,as-»i     i.aa.    44ri4*l''S    MA7*ari 
s»'.f-soac    "  "s*.*  K     ^-.'fa*'    roo«''ls4TC    04t. 
-^si'Tai     4,''»s-..r     4S'»«»s-iii     *f..tP>»OM.    f"^|a- 

WS'I       »rt^«  '»P<  44  :  't  ^^l       44TST(S4l4Cf      ^  OT'L  i  '      POaf4 
s  -^^ »  1     AN/lac-^at     4>i/4..0-2l     4»/4%4-ai 
4s     i»4-^4i    »  iPv  "**  '  J-i^aoor    'fLfPMONf     *f  T  . 
AO-JM     M7  Olv,         J 


•AlacaAPT 

0«tCT|9n 

'',!»'    •«*    »  .  ,  ^,«f  v^  t  ■•'    P4:s»^    roa    ls<.ar4S:Nc 
4'4'44r'    "»r  •(  '  '  »o  ■  .  :  •»     4sr     -ns4»;-     ;'». 
40-l*«    »Ji  :  j . ,       1 


>I«S«I*I 

ii4e  Tu 


tLl 


aiNC    T   .N^itL    CO»aeL4T|0N    STL»rv    OP    4K)«Th 
A'4rai'4S     •l.,T-4!s^,     •4tKH,_     TfSTCr     IN     TMt     ».A'"4L 
14      •      l«     P'.       'JSSfi       4Nf-      THf      4I»4H|P     -OOt  L     'tlT 

»4r  li.!  Ty. 

40-f««    >•«  Olv.     >0 


CM     's 

Oll^f 

a4I.M00 

eaiTK4L    AIM 

'*4NS..»'»js   3P    4aTicLC*   rar>4«  aassiAN 

•fai>01CAc,      4'0.4t4»T4      rNCaGlTA,  AN      AP«»  OX  '  PA  T  I  CN 

P0-SA4     fa     calC  JIAIINC    T.«     srO»lTaiCAl.     PAPA"- 

t'ra   r»    "-'sv.fwco  •<   BnclfS   Or    ApaiTPAav   s-api  . 

J\1      >r     Tht     »t.anu     "aCTMOo     IN    e'At-ININC     THC     INTfr- 
Ai-'IDN     V      SaiCalTlCA^     iTiTCNS. 

*0->M    IM  riv.     IJ 


•4u.aTS 


SXID     <XjT|ON4     in     SlLVf  »-»L4T  I4PJ41    ALL'TS, 
40-t««    ?•■  Olv.     17 


•4t.U4<  T  Nga)    4U.0VS 

»tI>»<MeilM    «4TCIII44.t 

STacH.*TH,    ft.4ST|C    ••OJOL  I  .     ANr    NlcaosTPt'CTUPf 

0»    4lJ"I»i'«   allit'   atixPOPCto   "ITm  BtartL'u" 

r  I W  a  < . 

40-I«l    !•*  Olv.     it 


•*CIP«INU4<   iOmlKMtn% 
oalocs 

4M   iNvf s'igati 'VN  OP   TMcaaiONTc   tNisslo**  raop 
n|r-,H    TfMP»a<TMar    (lJniNa    a»«7ifi_t$. 
4r>.t«t   •>«  Olv.    10 


sANuPArT  laiNO  "^r-wos  '0«  alu"1na  a400>cs. 
40-»»«   oa*  Olv.    I  a 


vHHlLITv 

'•.:''     ^     *.     ^afv'ts*     P4;s»s    r  ^a     Iscar4S;sr 
4,4-4, r.      If  '(  :  .  ,9  •  ^  :  ».     4S^     'ON«picjI'v, 
4'<-J»«     »>i  (jl,. 


a4ci4r 

••0O<XT104« 

•a'SO'jCTMs    OP     4L*Af     dT    CONTINUOUS    CUCTI'Ht 
JN"fa     »!j..     .IS-'     '<I[NJ1T». 
40-2««    2«a  Olv*     14 


4'->"lC      -"aTMlX  J"»i.t«CNTtU     LATTICES. 

40-l»«  o»n  niv.    n 


a4t.«C|4«AIC    TOP-KOav 

a-jTATl-*-.     AND      ia4JTATI0NAL     •y'TjONS     IN 
f    INSTT  IS-a*-  •  ,«4SS      4P4Cfi      4af       ClA»*II4C0. 
40-»»«     »»T  u,,.      I) 


LWBRAIC     T^PU.O«T 
INfaoALITIta 

<■>•<€     1>''E"AL     IJtSTUNS     roa     SIXfLlCIAl. 

:-i-»>.f  If  SI    'XT-^'-i'L   MoocsK   STRIPS. 

4ri-l«t    BO*  Olv.     IS 


•M.U«I>W«   CO-aP-HMOS 
^OL'nafRS 

P»rP4«4Tiyc     STMIES     JP    L1NC4R    P0l.T14tRS    C04.- 
TAININ6    AUJ""INu«.        JI-CRS    4NC    Ta|i4CRS    C  04(»  4  I N  I  ••« 
CafLATEO     ALI'ININ.         «t&«     "OLECIt-AR     aEltMT     LiNCAa 
POlTALU-lNHANES     4<J     TMtR«ALL»     STABLE    POl.»'<C«». 
40-t««    •»»  Olv.       a 


a4MH04||j4i   COwXKMOt 
RTRCHLMATIJ 

THra.4AL    'KCON^'^SI  Tioa    ANO    BURNING    OP    AfHOAitUM 

'»a--)LORATci  Plash  points  aiTM  catalttic 

A'%«ITIOSS. 

40>t*t    457  CIV.       a 


PAMMUNITIO*)    P*9»tLL4NTl 
fCCTIVCNlSS 

')tTcaNIN4TIJN     "*     Tt»4,'C»ATuRr-TlN£     LlNITJ    POP 
SA^f     0Pca4Tijai     oP     J)->p    AIRCRAPT     A  N<40N  I  T  I  rxi . 
40>2*«    30*  Olv.     22 


a4«PM|S|0US    1^ei«4TI0Nl 
CLOTHIHB 


4    afvl'4    jr    THT    PuxOahCnTal!    of    RE"OvI"^ 


i  S-S    ••»  Sf'     :■■    '  •• 


•   <t.. 


't       l-^      4  • 


••>■     -     r^a).     .P#f,1 


•I^N.        •1"'-<1»€»     l»    -in.' ■  <•"• ''t     •<» 


'H'« 


•  "'-/•«   .  •* 


»'«'i»'i-»..    't'-MMi    i>i   '■•■.»;»':;«   c    4^.«- 

40>«««    »«o  D  1  •  ■       4 


't%'t      '1      Jt't"-!*      J>>t"4Tl')4i      «>«,      4Ci,^«C" 

■  •-v   w»    4-</t«a-)o    <'    ••««•>    ">"4^  J-"-*: 't-    "«•- 

5*«4«*f^      »^      4      *•$'€••        i4./€4      M"«L4'f^      »:tv' 


'■'    4  \  ■■»•_'  '  *       ■«  •        ''^       ■•       ■ 

%•*      -»-4t*      '      •      4t""      *;4_*4*-. 
h->-l**     li4  3|».        I 


.f 44N1W* 


'  -**        ^•4r  .,  *  •     .< 


•   .     ■••••  '.i^ui    rHfOi4(a  foa   cdM.I»i    ••   -.•••■■< 

.  ■      .  1      av       .      .   -r40N|. 

4--i»4     4,4  OIV.     M 


^.-^-.iL  ■        »t       ■        *.-4  4:ii^       ,N      • 

C    ••  <  •  •  -      I  ■"<  J4t"4Tri. 

(»_»     ',4      ..      •   .(      ...fi     C4«l.C     "f   ■ 


4'^.24•    444 


»<tO<4«l^  I  •• 


^       •-■•'-.•Ol.O     I.W.1C      t«l     4«T1»1CI»C 


■  4— *.««  ■•oin.o 


t«      |»4»-T4      ]#       tr4Alwl'l'W4     ''f^il^l      4lt,'- 

■•'5vt4T4i*    ^'\^it.r''    4»*^    •t"'^"4«»i.c     :>*    4    ;•' 

'.4f^i^#4r     f»»r*TS      44''4I'4r      -QO*., 

4»-t««    Ml  .11  <■       « 


44|Tt<«4<     •40t4T|aM    •4rTiaMS 

\  J»t  ^  I  4'C  '  (  *t      4«'»«'«4      STwr'      '4*4       :j#4'4J». 

»4'-»tT>j<4   » >4   4r"^!*'4$    *s   ■•f-^   4#   »^t.:^•. 

40-a««     Vaf^  M  <  .         4 


|a««tt 


4*r4»J<4€      44'Cia444t, 


4««TTiiaMf 


^4'I4C      »4f^,C-«.'      -•^444C   'E4  !  i'   ;    :  i 
4**4T'j4i¥      4'«*(<I4«4«. 
4l>-t«a     Ml  SW  .        4 


«4T>«B«TIC4i.     44UC'1lt 


•)»»l«u-     >«'f<-<'     .»f4'J«t     |T.,rr 

*o-r*«  MO  .^  I  •  ■     4 


I  ^  '  ?  -      ■  it  -w  - 

4n.i««    ?•* 


4»«Ti»i;t4<.     tl'tL.  t*^*! 

-l  *»«r:4*.      4    44^  •!  3^1         44»»<«^»  :C4l. 


■.      '.^'.Oio    LOfcIC     l»     4«'1»K 


44"?.«_4'  I  >« 


'  ■-     ■    ■•      -  -  ic»t. 

4'»-|44      1.4  Oltf.         • 


.  t      44'-t44;    [  t 


4~  -  7  44      ->«4 


•«4»:  ■    ^  ,s    4'4"*44-  :  1 

D  '  t(4U  < 


4»«»'4t;!4t.      ••CC  r»l  •4T|  » 

4>.*r«4»i  »•■ 

^•~.4'-    •..        4l-tC?t    J»     D«T     lec     •tl.LlT    «I»- 
41-1»«     4M  PI,.        J 


44»»40"44o'!C4 


t'4.M:"«*4        »-^  '^4-;-^        >'        '-*•  ■h»*4s-'.,' 

4      '    fr   t       ,,,        >   I    i^  ,,t           4   :    '  -      ^-   S<.  ■  m^r        ,»•        ,        , 

'-       '    *r       ^^'   ^   ■    ~    %  >•         ,,-t4>T.4*  c.„'t. 

4'1-I««      474  V 


44»»40»--»«lCl 

4 1 '4  >*«<*)•- «    4  14-     .t  .p*'*  i ; :  >. 
4'<.r*«  «•«  014.     i 


:  T  v-  4<  44'  »-i 

4^-J»«      »0« 


0I».     I* 


*■  1     .    '     -4  4    I 

4--J14      •>«•  0I».       14 


4«4C  ••  4  ;  4 


F  ■■  '  4t    4         *      4»  -i^. 


-4   IC> 


4''-l»4     4*4 


■  Af  -4  4  '  4 

"»'4«x  :  I" 


4-.   <.<x:t4t   o»   "irrfatNT    ^^  I . 

I4»».      .•       '4TC4r|04(*v      K4C4r4l4 

.        ^*  4  ■•        »  *   *        -        •■  >       \/    -■  .         ■    ■    -  .-t    '.  " 


»t«U4.-40-4M|II     •4TIC 

«4i  l«l  '4'|141      ■)«■       'Ht       HMl4>.-'0--4Ol  M      «4'10      34 
4      .t«C44      4#-tJ*l%^.      44Tt4l44      4«44». 


44  T»o »»-«•» 

'-*    t  '••o^^  f4  4r  . 


4Ar»o«^»^«t 
14MI 

»rr»''<      ^4     t^t"'-*-**     .X..iil?4»^     :^     4  •  140  • '4^4' 
i4  V  i      44t       ■•    /•  IfO. 
40-l»«     »0  1  OK.        2 


4'»-»44     44! 


4«4c^      M44T«a«| 

Cf4441C      44'4  4t4cl 


•4  44  V    i   '   '       ■•         ^ 
4''-J4«       lit 


'  4  ;  AL  t  . 


4  I  si   -(J^-  «(    I    , 

'  :'t^  4<m   4-i«i4 

40.1««     *•<) 


L 14„5. 

01..     i» 


^a40tll«      |i«fH4>l|C<i 

'•4<5«t»|-4L      4'«'-      H»f<I"«  "TIL       IVvtlTlfcA'  ION      0» 
'•*       :»^4*«lr      j/*'4«'>«      -»4      4fIN4^rt'^      C04<4C*C 
C  X    -I'WJ. 
•O-tM    Til  01>.     1> 


•  •••«T0«T»I-TI»1     rL<>«IITt 

44  ti.i:'4ic    acj^    II  o»t«4'fr  ti'-  U44i4,4s 

C  ■>4.»T4jrT4T      a»      •t4a4l«l,T      -  4  li»4f' 4  .      0<      -4»l4«Tl. 

4'    ••4««<ft4    t-r    ii.'C'«n»i4T  ic    av<T(», 

U>-t*»    1T«  01 V.     >• 


'-<    r>4r5«»    f    '•A.'iai.c    •uoM^CO    tOw.!    U 

INytJ'ltATn. 

4(>-t»«    »0-»  01>.    M 


■  ■•i.I9*a*M<tii 

f»V9IIWt    t«ir|4TWl( 

'-•f     tl«i.I3««4»-^'      l'«Ctj'X4     4»»T«AC'J     or 

•  f'O^'l    ON    irt»l.X>l"«-4    '•OaO'X'Oa     IC«»I.OOI«10 

•  I'tli     "MKi->aiW>4<    WUBilV^D    ••0«     17T4     T>«IOU*4' 

I  44  1  , 

U>-t*»    111  Olv.     22 


LltCVt 


'44U4t     4^     ^4S'4ll  4     B|B4.IO»«4»».4. 

40-t««  a*«  0 1 « .   2S 


5*4iau-4    4aTca4i4    4#rBTvjat    S'lfr?. 
M>-i«a  MO  Olv.     • 


»»4''4l.      'mtjUfK'      rM4«4CTt4M'  IC4      D'      •■41" 
4a4  4r   jiif      4<('*t*«l4S. 

ut-n9  Ml  oi»-     • 


4Mrrt4iaca4rT  icriitM    iftTiK* 

««ta4Ttan«  acicuKM 

VT*4T!->1t    4C»'4'«C»     I4"^0»!i'"l     •<  I  »'01<  I  <■  44. 
*(>-•«•     1*4  OK.     !• 


M«Ti*r«ea4r'4  wr««ic  iTtrm 
■»i.i»«fi.i"  iti.te»«oiiieii 

«!•      4»4»'*>|1     Cl>~'40l      4»<Tra     4UI.      •tl.l»a'Ll' 

r*oa4*a. 

M>-t«*    fl  Dl».       • 


|4Criaiu 

I  4«04«>L  T>  K  4«.     '4CTom     IN    ••04KX.M0ut     'l«iO« 
7*4-45*1.  4#IT  4  4  t '14.  , 
M>>«««    Itl  014.     1* 


447»Ot»H««f 


•     "  ^^         '  f  jv>4  sr  '      s  ■  •» 

:-''>t''4'.»*-4i      (    *i^' 
1  ■ ..  .^.   ..,.•,-..,..,..     ... 
4n-i»*   2*4 


r  4  :  4,        4.40  * 


:  -4.1  4  .  i ' 


4  4      4      r  J4<  ';■*•«       jt      «^':'JJ€-       44*f 
■44   T    )4^    1-        -   4  --.:'■.%. 

4o-2»»   m  .,...   .'4 


44  r»o  «»•«■« 

'•  I  7  1  UK 


»4!'IJ-       'f  't  4a  ■  -44  '  •  0-«      ■  ».      4'a^%4-,^4;: 

■*♦'>•  >^  s  .     .  •  4.-  sa>.«4  :-     Mf'M4sf.     4N"     -H't^a-'ts. 
40-2»«     474  -      -  .         J 


•* TI40 »».<»«  I C    aO7I04i 


c        'fa-.-     -^^a-e*    '■:.''''S    4'--.        ^«4a\.  i  ■     4  i  l.  •  r  4  i  . 
'  .<         -a  ^^  I.-      4^  ^«  ...u     -a      ''a      '■     'i4s     4  4f     c'i^vf'- 
*4         «-      r,*w     *       '^4.  "44       S  I  '■.».4t.      (SC      '4C  I  M      44  qC  t  4  *  f  S 

a     '     4^..'     ■  ^-^t  4t -.r'  * '     4>a:     --aat_fi     *4.u4L.         T  ►.* 
4'«4,»4'4     .»»'t4    *       4s    fji    !«4Lfs'     »;.'14!«^    s*4. 

'•   ■■        :    ^4,  4   ;    4   T    ■     ,,.  4         4^4  ,■'■.4.  4^4        LH^        4(41        '■L'f44. 

40.2*«     74  1  Jl..        4 


4«i7Tf4HJ     1      C>i*04«aT» 


tit 


4      -44  7*44  4  (  f  '  -   4^       4>'>4.       J#      /«  4  4      ^  4  4  it  -  V<  4      t 
4  •aosav.^a  t  -      .r  '■■)..  4      j4  ;    „-,     »     4  '  •'  4N     4  ■4'-      .  4  •  -  4N- 
i4  4'«      4'4TM»'-i. 

«0-2««    2i»  J...     il 


4«T»o»»-««lC    aotLl/Tl-w 
»t»fIlti.I77    t'UOlfl 


4  n.' ja- ' '  ■><  lot    44s   444   4r^e44t::   -wa.^« 


4n-i4t    I  7^ 


4«4T»T41ti     t     CX*0"«'<7» 


■4      '^wP'j.'      ...  .*«44''      N         4 

*'>.2*a   •»!  ;<. 


^a-] 


ll*<.i<Mat«44if  t 
aAMIf 


44M4t      4-<0     L4J4411  4     •  t  ■(.  I  OSKA^t.*  , 

40-r»«  0*0  01 V .   2> 


1 1  SCI a«a*M4 1 1 1 

OK  lLL»70«t 

4io«44aM»   «Bin   4a4407»rtn  mat.  I  J4a4px7   o*    7u«it 

B'^aiiovic-    4  0*^4444. 

4(>-t««     U«  OK.        a 


iiaLi9ai>4«44if  1 
ai»e>40».oa» 


BE  A 


CiaS    ltl.tCT<04«*a4»T|Cl 

oe»o««4«Tio« 

•  Jtti44   744aiL4TiON   jH  ac4ioTa6   or    *   aiiT(a47ic 

af44     J4ant4     '>440|T1),1     Ot     ••0I»-4'47I04.»4»     c'ti'. 

4e.ta«  Ml  OK.   2> 


l4a|    lCLtCTa'Vua«I7|C  I 
■40O4A.  1  T  I  041 

4     at  7.4 'V'^     ja     .iO  '  U.     4tj4X:TI0N     4  j*     l  1  Nf  4N     at4 
arc*34«vt     T'.ICfl    'J*     afDloa    ao«t4. 

to-taa  M4  OK.     e 


C4al    ltr«ueT\«M.I 

i"»»tT  iMae« 

'14'    f>    'a44f,T     11    -itK»l«€r    4140    4N    (>7ri<SKf 
44aaf    ^    at'-voac'j    C'^44(.4f7|    al4a}    xai    7«jTtr 

4-»a    [aa4c7    4«0C4i     44    rirraSKf    '►4C0ac'iC4i      lavrl 

'H44'I0n     V     'Mt     «'44470a'     4T4r4$U     It4fX<f'*     aAi 

:4441|n      >,4i      Piat4|4tS74t      V  (  4  I  4  I  C  4  '  |  04l     444 

0«'414«0. 

49-t««     !■•  OK.      1» 


(*"«   iiTaurtMa4t.i 
LSae  0iiTai«4jTi9a 


••lM.ia«iia«Htf« 

HatCOMOucTsat 

»-<4«oT»Tn  iiBLiOaat^aT  OT  Jot 1 0  fT«Ti  »ao^a- 

TICJ    or    anauTw    4>40    TfLLUaiU"    aLLOfS    »H0 
C0'4»0u4(O». 

aoataa  mi  oiv.   it 


lICONlcat.  anTTWuf 
rraaini 

la^toancf  »«io  rrriciiHCT  04T«  or  «  rfjt*iTi- 

L'^4-)en    •tC7»l»«m.4*-C4VITT     SI.07     tNTENNai     »4"0    • 

rraaiTt   l141€o   iciairoa  aNTtNN*  «af  tivtN.     rac 
tLrc7«ic»LL'   »a»LL   rcaaiTC   lOaPCo  LOoa.    »«« 
0^"Kt    4aTf«><4l    »»ac    4N4LTItD.      losui    in   NC»a 
'irto  4*1  oi»cu«»rj  44  FLI44CTI04IJ  or  aaoiuv. 
40-i«a  Toa  OK.     a 


OH 

aaoeucTiox 


4    4  l*c  T '>Aa4a.iV    ^ 

44»XT4Tl'>      47u01t«. 

»o-iaa  T«4 


Itai.i9**a»4tli 

aaoiaaiOLoa' 


st'44vioa4i.    •cutacH   ino 


liacioaaaaHTCt 
i4>oaiCH  eo4<iT«uc7iaM 


4iatI0444aMT     or     44N04IC^'    a^A7tJ     4NC     W4t  LLS . 
>0-l««    T|T  OK.     2* 


iloc>«aiiT«T 
Taa«s^*<ittrie4i 


ia4.Ui«(.011C»l.     raCTOas     IN    HOf0L0«0O$     TISlOt 
T»4'«»»|.»l«7t'I0«. 

•o-iaa  iti  OK.   1* 


■  lOLMieat.  La^oaaroaitt 
etnrttrximt 


tH'TNTJL    SOaOl    »»     MTO"0<itN    aiOOCTlOO    T 

Hatiofs, 

ao-*««  Ma  oiv.     • 


Mattoci 

tctatN74i.  *oaoN  41  HrDaoocN  aioucriON  "> 
M>-t«a  ijt  oiv.     « 


••OaON   COM^OUNQl 
MCOUCTION 

CUfHCN'*!.    soaON    dT    M7DaoGCN    •tOocTION    ''. 
>«4LIDej. 

ae-i««  iM  OK.     a 


••OuNoaaT  L*vca 

S04«l     »lali.«aiT»     »OLUTI04<$    or    THt    •0U4e» 

L4»e*  cao«TioNs  r-ia  LaniNaai    ixcoantESSiai 

U4<^TC«0T    aLIrS    IN    T40    OI"CNS104"S    »H0    roa    • 

rLOaj   i>«  TM»tt   3iac>i$i04(j  atar  •MraiNcOt   ' 
»s  e«Tt.(ii->N  or  0Nt-»»a»i4rTra  aaooa  p^tmc 

»9-I«»    121  Olv.       9 


cfNT*iau»t   «iT-  t  HoaizoNTai.  aoToa  04'  iarta-********  L»»ta 


tuaaKaTf^   aC4*lN'4S   '«»    jlt    IN    4   Blot.06IC4L 

L4aoa47o*». 

ao-iva  III  OK.   K 


ila(.a«T 
a\.4i«Ti 


4   joayri 
•o-iaa  *7^ 


or     tl'MIOV.Oa'* 

OK. 


IIO*HTl|Ct 

aaoio  Taaii»a|TTtai 

e'4OOaaii-it04ioC4.    oa   «*oio  aiL^j,    (hich  c4N  ft 
»a4n.oato   -"    la'i.'N'cr   to   Ta4N5aiT   aHTjio(.o«IC»L 

0474. 

ae-iaa  aM  ok.    i* 


roiLl 

a.40To-4«ai4irTo-?LtCTaic    stjot  or  CD»  ti«>«L£ 
C"»»74L»   4'»-'   aoLL'D  ai   roiLl. 
ae-iaa  iif  ok.   la 


TMtoaT 

STAftNaTI-",    AND    444f    rt.o«s    NOawAL    TO 

Suaract   a»«    »7uti''J. 

ao-ia«  JM  OK.     » 


aMuHOaar  Larta 
TMieiMtu 

t«aac»4i-)N$  »oa  eom«o4aT-i.»»ea  twicknc< 

LONdlTUniNAL     VILOTITT    »«A0ieNT5    FOa    4»aLK 
T"    aaSNCT'Xroaoor'^Aaic    ACCCLeaa'iON   CM4HN' 

ae>i«a  toe  oi«.     « 


LOOO 

awecctttw 

■jaTiaai.  aaocftiiiw  coi«)iTio*»  roa  rau'iNs  tmr. 
r>44tiii«  (Hxc   acO'V  •ITH  uvCn  acacCNT  a/v  ava 
laiaMjoot  CI   "4vi  atiuiTcn  IN  ataaoouclac'  ai- 
covi*T  a»  >i!i«TT.«c*CN  acaccNT  or  aeo  cclls 
i"— t3I4TiL7   arri*   TnaaiM*  oco  »»«D  rooNS  c'LLi 
lvic   to  thi   taxf  FiTtoT  ouaiN*  rau2iN«  a4v 
TVAil4(t    A<f    laoac    4JKraTlBLC    to    OSMOTIC    trili 
4rT;*  TMaaitac  t>4an  acFOAf  raccZlNO. 
ao-ta*  II*  Olv.    la 


aaouTioN  laaccTs 

ia*A5i4TtoN  or   T-*!  aaalNi   cracsaai.  co«' 

844  IN    ST[N,     iaiNAL     C Oao i     4NC    Twf     AFnatNT 

STJTlaj. 

aOat««    111  DI«.     1* 


ta 

tOUNO 

tttcTaicAL  atsao4ic  'o  acoustic  jTitajti 
NFuaONj  or  7h€  ^oI'^a  ais  Auoi'oaT  coaTtn. 
aOalM    tM  Olv.    1* 


omaaici 

A  acsuac  or  atceaT  0€vCL0P««rNTs  in  rxt 
or  ajaetc  ')»N4aic4. 
aO-t««    M4  OIV.       < 


kooo  ecu.1 
■VTaaoLii" 

*44osa4<naTL4Tto  Ci'tas   ITNTHriizco   la  (hosts 
raoa  aiBov  or   iN'4si4ff  HAVf  arra  ofTfaaiars. 
THt    vAt.j(4  acnus'-NT  4VFa4GCs  raoN  roua  arCKLT 
fataixTNTj  aiTH  a>4asTs  rao«  «  akOOo  ooMoas. 
I440SIW   44$  aiTaa'XUFO  av  NUCLtosioc  aM04a44oa- 
oi'sn   AS   INOICaTFO  It   a  aAaio  aaoooCTiOM  0» 
xvaoiANTMi>ir  AHooNTiMs  TO  2OO-2S0  MicaoMO<cs  ata 
•4ooa  t*   10   TO  TXF    HTM  ctLLS  roa  rooa    lai   MOuas 

aOatVa    401  OK.     14 


aCa04<ll^   COMVOUMOt 
tULaiDCl 

•HOTO-MAINtTI-aLCCTaiC     STUOT     Or    CDS     SI4 

caTjTALS   4«n   aocL'J  ei   roiLS. 
ao-t««  i)S  Olv.    la 


acat.euLi;t  »  vaaitrioxs 

^•^^  atL47|vt  4at4  or  a  rlxin  sottlc   is 

DISCUSSCD. 

aoa*««  IM  Olv.   IS 


LuaiT  toeus 
oaaa 

•4Tat*40'<ic    aa  'TaaaacTtaisTics 
ictNora  C'>'«»»  AT  "4C"  «  TO  n. 
aO-ta«  ITS  OK.     « 


••CUMT    toOKS 

HvatasOMie   ruoa 


44oio»ixJa»   a'ai.l'>fc«Aa><Y.      a   »x4B*a.*"    1» 

INfLjnr'^     F-Y*      4T7«4M      iNO     4t741FV4L      OF       Ifc^oaHA- 

'I'>N    044    •a'JIOalOt^i'.       C>.*afi,'    a«0Jtc'S    o*.    «aoio- 

BIX0«7    A*t     LlS'f^. 

40-I««    SM  OK.      14 


■laLioaaaaMiti 
ataoaTS 

4iai.  10^44a4<*    OF    *caoa74    a*eaAacD    U4C>t» 
C-'N744CT     *r     34(44'l*40. 
AO-ia«     Ml  DK.     42 


7'4F      FL'^a     FTtLD      4;»0UT      4 

aecT   47  a  aacM  No'4»ca  or 
4A-t*«  a*«  OK 


••ooies  or  acvOLUTio*) 
LOao  sitTaiauTiON 


Mt « I  $a«t  at -c  »  L I  NOC» 
'.J. 


acaLOa  tat  Teas 
ocstaa 

LOa  Tiaaa«aTuaF  c«i.Oi<H«Tar  aiTx  Isotmf 
SMitcO  awn  FyaLoaTto  MtaT  Lla« i  oeytLOeat' 
CaLO^iatTF*^!    HCaT   c«»4CITt   roa   sotios   »«r 

COWOCNSZO    '.ASCS. 

ao-l*«  taT  Olv.   n 


acaMcaa  (MuTTias 

a    C0OC1    VOuCN't    S44UTTtR    Foa    aosiTivt    • 

lof NTtFic«TioN  •jr  •FOLTiavt  tiaosuaes  o*  » 
SINiitt   aMOT->oaaa«TC   aL«Te. 
*S-t««    MS  Olv.    2« 


acamiocs 

aaMuaacTuatwa  ■<ct>400s 


t*Ja7|'»«   aao  FO^TaaN  aaocaaa  Foa   visctHJS 

C044a34iCNT4    *»     THt     TJ74L     NOaNaL-FOaCC     aNO    alTCK- 

I4,r,. •4044(1, 7  -ofFFi'itNTs  F oa  a  aooT  or  atv-tJTioN. 
te-i««  Ml  OK.     a 


•vaocTTir   aaaaMiTt-CaaBlDC   C04<ao$lTts. 

40.t«a    TtO  Olv.     14 


••ooics  oa  acvok.uTi04i 
a«»e«aaM<|iM  icoaputtasi 

IJ04TI'4n4   ANO  F34T*A4  aaosaaa  roa   viscous 

C044a04ltNT4    ir    tat    TOTAL    NoaxAL-roact    am>    'ITCH. 

i>ia-'40«fNT  'ocrrfiCNTs  roa  a  p<>ot  or  acv^LUTipa 
ao-iaa  Ml  ok.     « 


acamoN  COMPOUNDS 

ST«IT»<tSIS     (eH«aIST«TI 

uiiiM  aac^suac  a*£rAa4TioN  or  solid  csi 

TF    ILftNTS.       THt     I-l    ^atCTau"    '^TAINtO    Fa' 

BL4C4   solio  aaiaAato  raoa  saaamTt  and  ui' 

U4»nea    HI6'      a,«fSSja(     ANO    TtNPCaATual     INOIC* 

This  "aTi*UL  n  n»CNTte»L  aiTw  aaooocTS  - 

Faoa  LIUUI')  CS2. 

aoataa  sti  oiv.  * 


\R 


CAB  -  COM 

ttmm  •iwiM 

*^«««  «ia  OK.    1* 


(It     1«T>|>«1     ri  •^l.l-t»»«T    •f«l^>.'»     ill"     •     -!• 

••5«««.   :t<i«ftj  -oA-wa*  c«»"00»   ■♦«««'tD  »' 
l«oo   «. 

40-t««    MT  BI«.        « 


•CATMMCt  nueraoa  nacii 
tattsivtrr 


•CCT4Ct« 

rvulO    BTW4KIC    ••0»««T!€l 


0  I  V  . 


•  *»   «XLto»»ic    ifc^r» 


•0«ate*t.    M>M.'ttt 

•oc«rT  f.»»ujT   li^pvi-f*  i'j'r"  'o«   T»o  ••*«»» 


4».I««     •••  0  1».         • 


noixit    •-    'r'i-"'l      v'"*-'-!"    »<««S»»(if •  T 

c->««nf>.   ••ft-''"    '04'Im;   «r«    c»l'tc»L    "*'»i 

40-J**  m  01  <.   1' 


•ca4Ti>Mi 


40-r*«    M« 


.!••  ait  oi».     • 


•CAVITY   i««—*a«i 
m'nwsK 

T^     ».«     f^Ti^SIt    a»     J041. -■»»<»"■•'     C«»!'ll» 


f «'»«»<1».«T|T«  rtcxNiOLA.   'o»  ••foiCTia*   3#  cc(x.r 
m  »m  m*  on.     i 


«■■!■*    IM  OK.    M 


•ciaMitc  c<»*<iT«it 


i«aiCM.  MarMi   »«r«T« 

■  MTICLf    11  n 


•<>«>ICM.     M«»t«C     MIlITt 

rOIt«S    4     MTITOII^S 

U>-t**    Ml  31  '  • 


•c 04 flu.  C4a«.(i 

40-I««     ••♦  '•■         • 


•0-l««    >•«  Olv.       i 


•coiMUNlorisN  t4rb.Lirts    iaCTivii 
"'iTuot  tvty^  «TiTtiu 

•^'r-'LTH.      ■'^NT^*rK.      »rSTt-l      F  0«      AfVfNT      C  OM**    N  1 C  A- 

»r»-i»i   T»«  Olv.    ij 


•C0««"««IC»T1^     »«TtLLlft«     1»CTI»€1 


40-I««     TJT  Dl«.      IJ 


MOuHC  tumryKJ  i9ol»«r«T 

4^vfxT     r  J.4.*  »sIC4T  '  5^     %4TH,LlTf. 
•0-l««     TK5  01«.        » 


40-»»»   T«i  nr».    12 


40-t«*    T»J  :!..     \i 


•C  a«au»  I  ;  4  T  I  (M     »4TfLLlTtJ     14CTIyfl 
»«IIU«4TIC     l»tTl«J 

•<'J.44'I-      lU-lS'S't-     t  «•<*  I  N€  C  •  I  *((•      4«i4l'1'S 
4"!^J01      r>>«T4l4_      ^v^TCM,      fin      4n»eNT     C0M>«'4|IC4- 

40-I**   T»«  c:..    12 


4:!VfsT      ' 

4a-t»«  ?»■» 


s»    ^3*2,  I    : svf s' r i*^ I  ON 

^i«  .      12 


r  3«i«jL  4    '  >l 


4      "t   • -IT 

-H^4  '   ^       •-•   ■ 

4n->««   lit 


rr'i-rt  •tH44«»  »•    jt4M»Tic4c 


siooci   (■••lewiOueToai 

«4'i«i4v  ^i«i'.'i>i4   i»   •^•««.e^ 


•CLAMS-CTCLt   te«.»«ic»».   l»tM«» 

44.  U< 


40-»M    !•«  01  •■ 


'  :'«^>-4   'L/t ' 


:  "T^t  rod   '>^*4ft'*^  ^^   too  r. 

40-a««    Ml  OK.        ' 


«Mii4aic   aaTtHKLt 
■4t.i.  HMtvat 

•»*m4.4T!0«l    3»     4ut«I44l    '««»«»4^t«     4«TlCLt     5" 
.|'44...         4     t»»4<«TC      "4rfl«|»Ll. 

40-i«a  lij  ai>.    i« 


•ck.a«io-«''Cvt  te*.9«ie4c  •Titm 

•  4(Tt«    (MalTtlTT    t<M|i«UIM«i 

4»»viC4*i'v«    »o   f*4CC   wijsrDNi    ^'    \'«o«'-    :•'«»- 
■r-.r4'f.     i"*^    ,  i44«    >j«  4  T  ;  3N  . 
4(>>t««    »l«  Olv.      14 


•clouo  zrtt» 


4     -^0«-     Mlutwl     »»«Jl'r<>     »1»     »T»l'I»l     •!"< 
l-f..'  1<    I.  ••  •    )■<      ■<•      «J».'1»,   f      '■»'4^«»»      Cf      4 

%'*»...r    •«^'^,«4»«':    ^i4'c. 


•cool** 

-.»<4U»T     •1«*H-      I««IX      COrtM      4>1     fa<J4T|«»      It 

.>*»tv->»»o   "-ic-  t"M"«'i»   '><    'HiauAL    ai'i' 

,.•-,.     .,Tf     .'•4l«44cl     11'-     D»'I->j«    T€C0C1'«- 
4^r     '">•     %**-l»I':     -30€4     5*r"4't«Ml     4'     '.<C14     41- 
1<«-V<t       '^•INtXLl      Ml'141.      (••■>•      «4'J. 

40-  rM  »•«  3  1'-    1 ' 


•CODI<M 
I  ••oat 

-4414.^  •I«4«'      t«»0«      tOOCil      4X     taiJ4';-'<      II 

(••)•      .4T»       l"4!«<«>.(      ll'"      -)»•■--"      -«-^cI-*' 
t<9n     « -»«     \^»  -  :  r  1  -     -J»t^     )^*"4':4><1     4'     'HtI4     «l- 

!»♦-•'<«        -..•fWJ*.-        i-..-l4i        >««^       ■•4'(. 

40-t*«    !••  ■  •  ■        ' 


•ct«4>ic   ■•Ttai4kl 


ivrecr     0»     ;3«»-'»|TrO«.     Ht4'.     4NC     tLtC'Ot"! 

-<rt'-4ii«r   ■"<   'Hf   ■>itLrc'"'c  ••"•t«'ic«   3*    i'i4- 

■    ••    ;r»4"i-». 

4r-M«   >>•  ai>.    14 


4'«»^'»U     "»     Cw>JO     4<Oi«'     4NC     .<•»"'     !■•     J!'»C"l'.'  D(>!*<l 

»•♦•  )4tW4Tt  ..„      TfC-'NiX.      tt    r  ft^'f  ^^4Vt»4«  *-.f      4'44^-M* 

•f  c-tisijet.    4  •ONat ;  ••'Ttj   4vt»4H    -tc-^is-t    4'"'-  s    -  >«»'4.»^    <*- 

-Mr    ••'V-i-xj't    3«    '•4'«t4">«l    "-f    ••t4«f»'    -bU'.a-  §4'H»    •■*'•(-    -•» 

»IWN      '0      I-<       ■•15»-1>-.  .*->.«4'l^N     ~3«4.1 

40-t««  aoo                         j:--      '  4P-i»a   i«i 


■v..^»e»    ■-«    -  •4-.'..j>' iL    'u»c':- 


•C>a4MtC     ■UT«*t4C* 

II 


r<4L..4'I'>«   0»    •Ka'IC    •«'t»I4i.    aaoox 

'4*<|C4'I  -tN, 

40.«««    *•«  31 «.      14 


•CLOUOt 

t4N    40y»-'r)..    -tC-^iJu*.     .4'*<i    , »»»■-(.'.». 

»       14      4NC      4      •Ori'I'J      _'*4«4«-w4'S      '  0*«  t  -  4  »  1  O*- 

ei-<4»'x.4" -N   Ti;-«.ij.*.    '-<   ••r,ic':-i>.  "    .c>-' 

40-t««     »»«  .  •  "  ■         ' 


•CS»i4>C     4«    CM^Ot.     t't't*t 
mXl.C44      •44«4aC 

4.      4TU««<%     «•       •\'^f      .0«<rf'.»''»'>      >•      '■< 
;.!-.■  4  .^      4.^      -'»N'4'»1.      »••><■••€       '•*      :4M      V* 

--^  4 ' :  L  1  • ;  •  ^  - 

4n-i««    *tl  01*.       * 


•<(»«"iW«ie4TI.V<     MTfLLlTtt     l4CTl»fl 

»_f-T4i-.^      .'}«r4      4NL  !  *.  *4  !•.  ^  I    :>N      SuteS*STl»»4 

'   "*•      T.4I       4-',»'«*      -    }-.•  j-v  '  C  4T  •  UN      <4't^^!^f.  •4014- 

v^N   fi-''    -v.   4->>.4j   ce^ls.      'r>'   •isin."    4HC 

.'•'.:!'   4»4'-»   ^c»444'1:n  bju*    sJ'  ••  »i4m<,   vst, 
4n-»»«   T»»  '■1..      •, 


•C  1>~UN  I  C  4  T  I  ■)«,     »4Ttl.LlT|l      |4C'IVfl 
't"^44Tl»»f     COWTait. 

VC-t'^'      '■*f4'«4.      4N4l'S*S      J(       4^vfS^      Cy4"'UMC4- 

*  r  ^s   ^4  't  ^  _ '  vf  . 

4"-l»«    'ja  01..     12 


•c a»<«u4< I ; 4 r  I  X  i»»Ti»» 


-  1"  I  ■•.-   t 

4-i-J»«     314 


4>'».S4      4'-^*,'/      •■.-!.       «-..«*      4*r;«*liN      .'4;4«Ll 
<.*,r.sn4j      -iN»4lj_      Cfs'fH^I      CD"4'"lS4Tt      I4'i 
-^N''^4|       4,/,-4s-*"       4N'»Wn-11I       "■^C«».<0'»«      f  «u  I  P - 
-»s',       'r^r  •  v»«  ,M  ■  't  ^  s  I       -4'K'[S4Si.l      T  CX  4  I      ^0»r  • 
V      oo      •  ,       t,/-^-.;fti       «s/r.j-2l       4>/4^4-4l 

«-.'-,*4-i,.    '  «»v ''4T  J-^*^  jf    Tf^rPMONc    sr^, 
4"-;J4    »«■>  :ii«.      •, 


•C>4«4\JN  I  C  4  '  I -^N  4»|Tf«» 

4X''!'<I»»lLt  Ot'faU    i"!'!"* 

»      »H^^r  ^w      c   -m      t    lulls',      4^.       »t  •'•1  i%ij,^^v      04Slf 

»  '.'S      sr  '  **       ■•  _  '      4i.       lsTr4»(4fScr      "A'^lCi      IS 


440r4riaM  i«»ccrt 

;4a4014tIM     V     r.«    IMAIM*     CCa(a«at.     CCW(4. 

»«4'»   tTt«.    t'lvaL   ca"»o.    4i«)   »"«   af'taiKT 
4e-»w  ti«  OK.    14 


IT» 

•aCMimaa 

^C»4«IC4l.     aoaalx*    •«     ^UTTtK*     D*     "€'4..     •0»O«4 

4a-«««  rn  oi».    1' 


•MsiuB  CLunoa  rvatt 

CLicraoN  4MO    I'M  m»»%  at   tr«r-«iiiic!    i» 

■     •»«     JTILI'I-W    >*X4.0»    CaTMOO*     fc«"»4Ct»'     4 

•;>»j<xi<.   cuaof"''  imai"  "»  *<)  4«p/»«.   c». 
•iT4lM«1    la  aatA.  1  •  I HaaT   a»tu».T>   airx    4    «]•>- 


TJ;   -.«•  I   Ji  -f    .       41   '  •*.'?  V-  4  Vt  "4  -rf 


«CanM4<«    4i« 
JT"4'  • 

»»  •  ^»#  '  •  1  * 
4P-»*a    »44 


•CkOUOl 

4«a«.'tll 

HJtC  '  I  <" 

44»4t»i:*    ■)» 

L4»»4».  ••• 

4»»a5i i«4»i 

'•'-•NiauK.    4   ixw**  I  ."'to   4«e»4a€    'tc"<"i9"i    4Nr 

r.«    »aorl>/at    J»    -4  4»^i  4' I  «.    '-»    a««af»T    -aM  *  v  • -•<  an-«  acf 

'I'M*     'O      T-.C       -,41)#^1.'.  CK^      444 

40.I**    00a  0  I  «  .         1  ... 

4Ci.auei  4n-i»a  ni 

•a^^4IC44.    4>ia4.rllt 


01  • 


-!••    »••» 


OK. 


HJIC''      'tC--'l*J»«      -4vt      4"'"      jt'CLj":      •  ^4 

4'<41.'11I      y      I.OIJ      4">-4i'      4Nr      -»'i<4'       1»      Jl'»«4'-' 

,4ft44.      '-*    ^'-.-y'l    '•c.^ot    •"»    »><:c'»»:.i- 

^••a  )■  I  a^T  I  ->X      T»C-^l*'f'      4t   I  i«*f  -'-4*t"4»f 
"-■«4lOlJt  4.       4      »ON«tl.»'T€3      4V€444(       'IC-Xlil      4N'- 
»^      ••OCt'Vfat      J4      '44^41  »»  'SG      '^.f      •it44flT      *aW4«« 

'  I  ■>•<    '0    '■<     .aio^-  !  .'  . 
40-t**  900  :>'■'■      I 


. »c o»«j"i I c 4 '  1  ■««  tavji"*""' 


:  iMa>.'    441  :c 


•<  D">«JX  I  C  4  '  1 -m     I'lTtxl 

Kf<^C44   44a«4ac 


I-.      4'H)4''S      4'      ''4«44      *'3aftfSS'fNS      IN      1^ 
44Nf       4S"      -i_.»4X       4'4.»r»      4f       •^      C  4  41      ^f 


4"-ja«   4»4 


•t«i"aj4iie»Tia4i  tTtfi'i 

tt«>4ac-*a-X0IM     44TIC 

•444XtT'*S         ■      «      .J»**-44M»<      *  4  jao  4^*«C  4  1  ' 
«i«44»'-      V*4'rf4      ^'.^      44C      ^T^'lrr. 

4i-i«a  *y^  11..     4 


•C0iaau4iie4T|^a    T»«oa» 

I  ••  X  '  '  4r  r  ^t 
CO*.,  jsr  -  4  '  •  -s  >«  •  ' 
t        '.rs    ^r»      »f     «    ' 

40.}4a    ja« 


•<  i^vaj^  I  r  4  *  I  ON     r>4f()«v 


I  Si     ISC      4t.^      4!4»t44laL'      M4S: 

.<     •.,»'     -4N    df      it^I.f    rao^ 

^       ;...».((  4.  s,_  f      «4'fci;rs      :S 


»tV441j<4      P'       *.»  4'  I  ST  .C4*. 


COM-  COK 


coof    la  .Hi-H  iHf   tcjta.rf.    14  nivioeo   inti 
or    4»"ool4.    C0WT4TNIX6  rao"  0N»   TO   4   SnVLI 
40.x««  iia  oi».     s 


'OniN<.    410    JtCOjIHO    »0a    I|"f-UISC"lTl    4M4>LI- 
Turc-C0NTT'*'JJ<J4    a'HJaTLCSS    CN4N»*tl.S. 

*o-i*«  014  niv.     t 


aCaW4ullie4TI94|    TMCOaT 

a4a 

T^aaao   4s   larjaaac   4s0  c«£4Tivf   coNrtarace 
at  T-150. 
40-t«t    aiT  Olv.     2« 


aC04N<VMieiTI0N    TMCMT 
IILITY 


4C0i»UTI«l 

INPUT  OUTPUT  ocviecs 


It'CaaLI'to    IxP'jr  aogriNC. 
an-x*  iM  Olv.   M 


■i£«ita»L I »E0    Iw^JT   aouTIMf. 
tO-t9»    IW  DIV.     40 


T^e     4n4L>SI4    3'SC04StS     TMt     rUSNOSTIC    'UNCTIO 

IS   ^■)«.44s^   4SO   coNmx    svSTfas   amo  tmc   aoi  t 

B4rri.,     r-CWT"    M.s     IH     TMC     n>«Cr$t    of     F4».Lla»Lf 

I •» oaaj T I  IS  aaoeaaiLlSTicaLLT. 
»o-»««  ^»l  Olv.    la 


aaooaa"   '■ja   s4Tt.i.LiTE   "oot  or  Output   table. 

U>-19»    |«|  OIV.     X> 


-.£Nta*Lirtn   im"ut  povjinvf  otscaisto. 
ao-t««   IM  Olv.    40 


aeonvuTtat 

pae«a*Hnii«i  teoNPuTtati 

4  nts<:4|»T|0N  or  Tut  co»4PvjTr4  pao&aaa 
I"*Lt"CaT4Tfo«<  aaoces*. 

Hy-t**   MO  OIV.     40 


•C0M4aui«l Cation  tmcohv 

(ItNAL-TO-aMIU    *4TIC 

Trc>«ix/»4  foa   xrtcilis   «>«'  DCCOOiaa  »«- 
Tar"CL»  a»4«  C3"'4'P«rcATio4i  sir.NAuSi    $tstc"S 
4'  i"I?o    I>iri.oot   44«.    "WAS'-Locaro  loop   an"  a 
rfoi4c«.    4*)  faaoa  OfTfcTIOa   4Nt   coaatcTto* 
c  O"  I  M9 . 
a<4->««    tt«  Olv.       3 


acoHMUNIOi 

T-<     J444    tto    THt    JfsT    44    HAaa(T4    ro«    PafnAaT 

P4on^T5i        4TA81l"».     5'<0«Tm.     AMU     SUC. 
Afl-I»«     1»0  DIV.      >J 


aC0i»Lei    COMPOUND* 
HYoaiOf J 

•.'Oaijr     \«     rL   i^.<loc     INVtSTIGATIONS.        "AHT     I. 

-♦-•in»    |s/'4TI5a»i js^i      LlTt4ATyat    soavc- I 

••4-T10S5     0»     4T3"rC     -c    4lTs    MCTAL     VA^OaS    A"0 
vOvATIlC     CT*aoasn4     C0NT4IS1N6    afTAL     ATOMS* 

S'v'.fsis   f»oaT5   TO  aatPAaf   coa^Lt"   anc   '«»asr- 

T  !  o.,    aCT-AL     -TISA4T     ■♦tD4I0€4     Of     L04     LiGAaC    ''OaTEf'T 
Ar>-»»«    M4  OIv.        4 


4C0NP04iTt   aATtaiacf 
AiapaaMti 

ft  44tt>ii.'T»    V    atiapoacfD  a».A5Tic4  Foa   aaiaaai 
STBXTijats   POP    4a"T    AlacaATT. 

4t)-»»«     124  Olv.         I 


aCW4P0JITl    aATjalAL* 

'i»»aj 

•  -KiT^t^c-  T,|r      «TJ0Y      )f     SMCA4     sTaC44     DI«TaIBU- 
TION     !S     T4»     riLLt"      »     A     F  I  Bt  4 .4  f  ISfOaC  1 0 
Co«a04ITt    <«4rcai4c. 
4n.I»B    141  Dl«.     14 


aconPVTC** 

TAPIS 

4ATtLtiTP  a4ata   raat  Taaasrcas  To 
Nraoar  on  oa   0»»-lI«£. 
ao>*««   IM  OIV.    40 


aCONCKfTC 

OCNOCITION 

■XaOLITION    TtC-wilaoti    464la5T    aAS4!v(    sQa- 

atlaroacto  --oac^ETe    iallS, 
40-2M    *3I  OIV.     1) 


•CONICtk    •OOlfS 
CaNTurvca  ataai 

eJuATioa»  OF    intljEnce  cocFFicnaTs  ro* 

CANTILrVE4»o    4Tlr'-E<tn    rxIW-aALLEO    CONICAL 
F4'JSTUN4    iar>E4    EMO    ^OAD. 

40-a«a  T*4  niv.  25 


acONicac  •ootci 
oat« 

HTasasowic   AS  --^aaAC  rE4iSTic4   of   blont 

SLtSTE4     CON'S     AT     -AC"     »     T  P     22. 
A>)-*«*    |T«  OIV.        « 


aCONICti.    •OOICt 

MTPfasoNie  rMaaacTtaijTiei 

FLOl    OVt'    4    CTLI<0»a    •ITM    CONICAL.    MtalSP"tH 
CAL     AND    FLAT    N0fE4     ANn     <E4C    AxeLE    OF    ATTarx    AT 

MTatavwiic    4PEE0S. 

Af>.2*«    141  OIV.        9 


•CO-aoSl't    a4T»aiALJ 
LAaiNATIS 

4      «'JOT      OF       T^t      C-^LfP      ANC      FATIi,Ot      bEHAVTOa     Of 

ii.»44  arisFiHCEn   fila-e^t   aouar  plastics  »mcn 

S   IN   lEC'tO     T-     ONI4M4L     ASO     4  I  A  ■  '  AL     CO««PaES«I»l 
<'•' 54. 

4n-24B  ata  ui«.    i« 


acOMParssivf  aaoPiaTitf 

t     ST  XJ"     or     The     CaEEa    4HC    F4T|bUl    BlHAVTOa    OF 
v.1.444    •tl>»oaCEO    Fli.4«t,T     (Ouxr    »L4ST1CS    phen 

S    ~    /»C'r.y      '-      ^S14.14^      4«[       Pl4»I4l.      CO»PSC$«|VE 
1.«r ;4. 


40.29B  aaa 


•COxauna    i.O«tC 


C-'l. 


14 


■"3'HJL4P     ^4ITHa'TIC     Ttc^f.touF^     4Pa(.ItO    *0 

Afi-jaB   MO  riv.    V3 


•C0«4»UTt4      lO«I^ 

4N4LTtM     OF     V4ai4><C( 

4.4IVi-4'NT     OF     '><vtNT:>a*     OF     4     VARIABLE     «TauC- 
'    Hir     'OM^'  'Tr  a  . 
40-244     204  PI..     V: 


•C0"PUTE4     lO«1- 

AATiFiciAL   raTti.i.r»ti,cE 

1      «T    >u*      1F      T-tarsHOtt      LOOK      IN     APTJFICMl 

I  '^''■_^  I  -.tsr*- . 

4  0-2a«     T»4  L IV.     40 


•C0MauTt4    LOai' 

tOLlO     iTATl     aUTJirJ 

-IC40E1  ' -Taosi'     ClPCulTS    FOa     POSSIBLE 
4PPl1CAT|in     is     4     04T4     TC4NIN4L     STSTfa,     opT I ao" 
;0-P-)NEsT      4W         C!a';IT      T)LFa4N-r4      F  Oa     -aAl^IZINf 

"'L  M-K  I  T.  .    Ll-T'tTiOas    OF    aFfs»Nn4NCv,    A.  n 

A^PJ.  I'-4T  .  -,s      IF      OI'.ITAL      Fll.Tf44. 
A0.2ai     422  01..        » 


aCONtCAL    •OOICS 

LOAO  oisraiauTiOM 

THE  caaaviNu  capacttt  of  conical  smEll*  j«tora 

OAKtCNTaATFO     ANO    0|STanUTED     L^AUS. 

40-2»«    M4  Olv.    2» 


aCONieat.  ■ootct 

»oNe"<Ts 

tOUATION4  OP  I-^lUCNCC  coefficients  Foa 
CANTILEVEaFo  «TIFr£<tr.  TMlN-4ALLin  CONICAI 
F4J4TU«4      INOE4    rs"    lOAU. 

ao-2««   T«4  Olv.    24 


aCONICAC    ■001(4 
SMCta    STNtSMI 

r3UAT|5S4    0*     I-^FLOENCE    COCFFIcIENTS    FOa 

C4NTIi.Ci/E4CO    iTIF'Fio    rMlN-44LLtO    COMCAi 

FPJST  JN4     'IVOEa     FVO     L040. 

An-2»i    Ta»  nv.    2i 


aCONTINUUN   NtCHaaicl 

C14CUL4T'0N     IS    «tL4TlvISTIC     CONTINUo" 
"CCH4NICS. 
40-241    «Jt  f  IV.     IS 


aCONTaot.    JCTJ 
TxaulT 


40VFSI     '  .aL'4T    S522l.r     INVtSTlSATION. 
40- 2«*    T»T  Olv.     12 


aCONTax    »T»Tt»J 
ANALTJU 

4    lOESCai'TION     OF     The     C0NPUTF4    aaOftPAM 
I -PLE'^ENT  4*  '  ON    p4oces4, 
A0-2*«    l*n  Olv.     40 


KONTax    »T»Tta$ 
•AJ    PLO« 

40a«     ON     4     a[4CTl)s-JET     SeavO<v4T[«    ANO    STOCT 
or    L04SE4     I'l    4E4C'IJN-J£T     WOTOPSi     c  IPER  INFSTAL 
4TUOIF4     OF     OANa-at<o    'n,T40L     or     4    'NEU^AT'C 
Sr4vO"€C'<4S'4"l     P-'L-.C'-     ■••«FL»"4TIC     INTOaaAT.ON 
T44NS-I4ST  IS    STSy-*!    ruTfasAtLV    PaESSuaiZro 
JOiiasAL     e)r4-»I\„4. 
An-2«S    «*4  riv.    2« 


COM       OAT 

mmrrauL  >TtT«<4« 

IMCCN 


4Ca.4TA4.      •TNl/t'lJW 
CavtTAA.     sAT»ICti 


•0AT4   aaocttliaa   (virtai 

>ACa(T|c   afcoaoiN*   iTITfat 


P4O0H4S    DE4!&Ne'" 


aOIfLECT»Ic    aa-lPtaTIFi 


4CCCPT      •44 


4^VET       " 

A0-2*«    2»a 


Trw    4T4TI:    jF   'HE   Aar   OF  ELECTaiTS. 

Olv.       s 


DAT  -  DOC 


aOUITtL  eonPUT(*i 


A     4|auL4T|ON    "OOti.    InlCH    4ILL     PaoVIDE    « I  au- 
L4Tt3    TFLF-^Frar    04T4    AS    AN     INPUT.     IN    OISITAL 


itt  Jl..     w 


01  *  .     I  » 


C  •  '  ^  •  4v  ' 

•i»^»«c  n*!-«  ««»-<oot 


Ut  3  1..         I 


rr)m  r>«   4r>»"«T   :  j»«,j«i  i  c  4 1 1  (>•»  •4't^^i»t. 
•  oiy.    IJ 


40-.*«      VOf 


• ;  SI    .*  '  -^^ 


••»*«•« 


XOu^  114    ;!•«     t  'I 

9^1-.   iv-    >•■«•    *»»      i    •4(4-'  •-!    yji^- 

,.,,     ,j    ,-       i-.^^     »■    .     -.-s  :>f    '    •    -.■-•■-.    •-• 

V---.     «      44'      ''4'      -<      Ji4..'*4*:*«      ><-'4»;j»'      "•      '-•' 

«  •  S  't  ■    4  4    «    •-KJI.  t       >  s    «     !  >rf  t  ••  •  ;  •€  L  ■  L  •  ■       ■  ■•' 

4r^,^-  1      ..4'      •«       .•-.       •-•       ■  0»'^    ^-i  ;  ■- 4^       ^I>.-4- 

»o- 1**  *•■»  -  •  •  •    '  ■* 


4(»-f»«      »»' 


•CvA.  If  I04I 


■  .  •  ;  V-,     >#    4'  >«  \       v'r-*^*' :»       444-»'l 


4'^.|««     >•« 


•Cgl.'.»«€    "f0l4 


NT  •  4        -       .   - 

4-^-l#<     |4« 


*4r     1*    .  "•»• 
■l-\  1  •■  . 


...  >.!      '^  • 


•<  j«j«.  >->'"«v»   -^>n« 


ttrtttt    tHt   :->«T»'v..€"  •4«4"f»f»    !•  "14"  -out- 

!•     ,t    iCC'tt4«'     »i     ll»«OOUCf     •    -4«»i»«    l^'i«>.>. 


Vj»jtf^tD    ''     >»4 :  4  '  :  41.    4...    -  ■  4  •  ■  4^        '—^•t\'-1 


'  .4"^w  .  '  ^^       '.*«*(' 


4^4  K ' 4't ' 


■4      1      ..■.4-C*. 


4^-f*t      •! 1 


C4»4».»»T  wr^.    :x"«a.l(j   u*"4«;^*    4'-<JV~<«t». 


,rf»n..    '•KM'>«tt»».    'l-.l'€-4'»v:'^o€    :>.vf-- 

T|»»      l»      41      '^l      I't't-.      4»»OCI4-10      ^■.•-      4      -VlCX. 

or      -  JM4A.  J1^  4«^^4      0*441TC». 


'»«««.4"->«      »      4<»lC,f1      '•■^     «,M14« 
»*  4  :  T^  '  '  41    ■       4T3^N*  «4      ri^a^.  ;t4.  4s      4^*«  ..  i    '  «4  ' 

,0.,jl.      «-.•  4^:/'4-:i«       '-«        ^«'-t-'  4.       4444. 

«  'r  4      -if      ^'-'.f*4?     1      i^    ,r^      ^      •4:)'444.      ^.444 
^,*r      ir     '.44     ».4t  44  '..o       's    »i4",*.    >.'      ' -f        ••' 

•  r  '  •  J-.    5r     ^    .•'•4'-.4,    ^'s'f-^. 

to-nu  iM  ...     t 


.-4r     .s«t4«^ 


4    '(  :-4i    '  * 
•  III    •«£»<•••'     ' 

•.4?  4»T4. 


•  .«      ^W'vlKII     J»     -•< 


•caMCc'tw 

«f»'IC4i.     JI»r/»lJ"i    HOO    4    -■' 
»nv»Cf.       -'4,.«t    '■■•€•    »Tjnit». 


4     race     ^-KIW.^**'     <«0*.£"     «0«      •■<      .4'L4C'      tJV.4- 

T  "^N   It   r«r4rT  J. 


ALITtK 

4*      C«»*«"»*.      X«»»IJ«      '0"      11'*1.1'144. 


•■;■«•» 

-  4  T  ->*j'«—  '  ^,       :  ..444-.   •!   -   '   ^  '   I  '"   \       "*        ^-.f.-f 

_  -^t      'r  .*0r  44'    ."4      t    •44-f^. 

4(v>i««   »»i  ;.i.    vs 


•<«»1»»4.    OtrtC'T* 

:  4»«  3*444,'^    :n    'ht     w*ss: 
41.  •-  :•*    >  •  '■4'€    ••■•    ■    '     •• 

i       44'*^       4»4(-':.4'        4*4»      444* 


•C    »»««4<«»1C» 

•    .4        44  4.    '  4  ' 


«         4»    -  « 

-    .      44    j4  4' 


4^-l»4       »«1 


,'4H      »•^•l•^     4,r     •.»     44( 

,4  ..       --#       4#.-r,^  4        .4^         ;   4*4.  f 

Dl4  .        It 


4      4      '  4  ;  . 
■      v<  •  I      •  -" 

.  N4,       4  •  .  ^  •  4 

>«  U  4t        i  4*^  4 


:  4l       *«  \-X44  '  '4      44€ 
'  1V4  »•  ■    .4  "  -  . 


•t.        I 


;  ,4   »f  4      44  <f       '?   ■  -.4,      J'    t    % 


•  4i4«   •ervf'iO"! 

4.^-       4.-     -s       "(4       44.4a  *'4      '-      .'•j*!'**      •• 

\  •-  ^4*      ■       *4  -«    ^«4   X    ~  .  '   . 

4'*-f»«      414  Lji4.  J 


4C  »,  -lO^IC  44.     a^oiti 


.«  >  '  i'^  4  1  - 


(,4^. ,..,.(    .IT..  rc-Tt  -(XX.4.T,   >*coa>-i'<   .««: 


•  iri-5»     'J^WlTt     J»     TO     IJO     »|L'>-4<*ti      S|'a<-..f<     4 

srxflTi   •4«    j«3   4»   r^   aroiu-  '^   '■«    •«'• 


wanaw  iwiaiTioo 

CMTIMt 

,>M4ut4'!34l      4M"      4»^1C4'I0".     « J«      4      -  4  '  f  •  1  4.. 

rmrvjCC    41   'rrCC'-rt    mtaa-TMi-    'a4N»»4«€.T 
kortctt. 


;  s     '  f  44     .w-  .  > 
4.4r     r»  ^'(^  ^  . 
4*4  \4n'4  .      I ' 

4?-r*«  ui 


4  ,/<4',4,#         v44'.  4'%'4_ 

.      4.t      -.V^«4S       4'-'         t... 
4-4r4..rr         4NL  •rW4'(44*.4t 

*a'_      4'144«       4  ',   ■  '  ^       "4'4, 


-.   -44  4  4'.44  ;    - 


....  \f  ' 


4C  ».  '  tnm  t  c  44.   •TO  t  c  1 


4      -4..«.4M.4v      414t'»l'.       IIVOL'II*     "4'4|4 
D   '   4   •,   IN4*.   1    '•  '   :   ll-        ■*       ■•»i..,f.r  ■-..%  ..      •       .4-\'4. 

.4"I'f-        4?'-      44a»':^»4       4^4..    •'4«-.'' 
;4-%T4l.      '"       •■      S*'     ■•';•.**       ^       •••*      '44'..       ,   ^-   %  N 

4   .    \'   »t   ^. 

»0-»««     '»«  ^ ' • ■     '^ 


►  ,f  4      .•       ..<»t4S-» 


4->-J»«     »•« 


t'a'Xn>«*l.      l4«LLt 


lll^t      ..:41C*      4tia4';>. 

Cipr;     .4T'--f<     •^♦a  ,i  '  -4'f 

:^44»,4r4        4'         '..4       I'^l't         :    44L    ~ 

1^-4  *      S  . 

«>-»♦•       >*l  OlY.         . 


aC»4t»»<.    .4":-n 


;  ..    4    >4  4  .     a4.i  *  • 

...      '..4       ■.44      4.>*> 
■*f  '  ■■  jn      34      »  ..  1'-^     4«K 


IT     T.«     C«T4*JI.I»»    0»     '-I*!*     »- 


41      !  144  S'  ;  *4 
44*-       4c.  ^'4  . 

a/>*9««    41 « 


)4       -^^  ;  ^  4  -   ^N4c      .^'4,0^.'- 

'     -4.»4^t'r     r*     *->\.i34.     -tTai   ' 
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•0*ta    >«OCtltl<N    tT«Tt*l 

xCHtrtc   afcoaotiM   •riTfiai 

.44iM4f^.    aao-Mai    DfSIl^Xf''    '^    accrri    44, 
'•4-<I»4'%     al-"     taTti^^l'r      .CMlCLf     '|1«     C4tlB4aT10» 
^■'4    4a^..    4    i4..H'i:     -'TaaNVra..     raaf    Pa^o^ir 
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"^f-iao-a    ■'4143    ..iTrfa..    r^44^i4tas    a'    tm4 
'••'.LI'l     "»'    Cl-'ta. 

an.i»«   J11  c  I  »  .    v: 


•Oa'a    rvoCtltll*    t'l'tH 

r«0««aMM|<N    iCoa^  Tl'ti 


4a^<-,aai  •' 44;    a  '4      K'*.     CaiL    ."a-^t**     .JtX'OC' 
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•Oara    rvocCKIl*    Htf"* 
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'.r,'4-.N':    ja'*   'Infills*   '?*    "i^iii. 

ar)-J»»    ••«  Dl..     V- 


•OItLfCT»tcf 
r«€»»»lTIOX 

"^apaaaT'jN    5a     T.ll-aiLl    CirLtcniCS    C 
P44;^    TiTA-.aTt    ai'.)    WftaTrn    laTCfllaLS* 
<r>.JM    4M  DIv.     la 


•OICLtCT»IC» 

Tfuo«    aiaL'tlS 

sca"t.4i.,,,    ja    4i.tc'«.><'»6»<t'!C    tavtS   bv    «N 

4.,  ■  s>4aT,>I  r     atjlj"    4IT..    a    ..auMrilc  atuv    Tl»t- 
.'4. 14.0   .j"...ecT4i-    TtNSOa. 


•out 

(IT«U(I0M 

ie»   41^   ^i&iia TC41TL'    iw^BOvtu   oils  For 
t"4jris(,   r^i»Lf>    Mats   Of    "rr^aCTo*'   xfALS 

•  •*■     «l.lOt     «.ffLS. 

•  r>>>*«   i«i  DJ>.    IT 


aoa'a    ••antiauiioai    I'triKl 
'•a«uuTor    •ar\.t'tiat 

4.       ia*">.^t       -4H..r     aitaTf"    aX^    a    iL»C'aiir 

1    ^     '14      444a      4^1  -4-441       3lbr'»L       '  •  a  4,  S  "  1  J  4  »  04      '^  V  f  B 

4    '4»ir    ^'\'i-. 

an.j»«  M4  z.-.      •> 


•cm 

aa4T*l>kl 

i€«    4440    a  l&»4ir  TCalTLT     T4.P«0vfb    DItS    f  Or 
("••jMiu    Cia^ri    S'larf,    Or    «f«-»4C»0«T    xfaLJ 

*n.t««   t*X  civ.    17 


•ocro««aT|aK 


ao-r««   tox 


aa(44  4ora4iaai 


^«Y'WI4':>1    ac4A.'!«4a    rao«    rr^j^^j^^o    ••TC" 
Mf  a  a  r  .^4| . 


•Ot"<X.  I'tOa 
'•»f» 


•  .  -Of" 


•0«»<X.I  'T04I 

•  oor 


40-»»«    'M 


•  ^'f     f"»l.^Sl«». 


aO«J'»  <»0«t 

f^!"»i    ■.4. .4'-      .  'li'    4ac'J»4i    (344    saaf  T  .     a* 

44-,^     at'.alki     4^4  .,4^     Va'B^i'. 
»"-»••    >«5  OIV.     12 


I'e"or» 

■Ill1'«1«      •4»t» 

■1»r0»4i4^'S     11     Tmc      .tlM^lvIT.     ^     a     rai- 
'^L'-I-a*     I  a  4a»i    4.4,<     I     '4if     fffi-'    otTl^.ja, 
4    "•'a^     a44('.:H*.    414*4    aawft*.    !ri     asc    a    cafSTa^ 
..f'':'?r    1^    1^     ^f4lv^-    aa'^»■    ...f    ..Ir^i'cai^    jr«f  • 

4.      afac>l»'^4    a4[     -i.     I4|.(4    a«»t     'C  C  **•*  1 0< 'l  S 

i.f  ^'  I»a*4-  . 
a-'-lt*    »a^  01.  .       • 


•OUT 

»»T4»|I<    •    CX^II 

'HTa«4    aTuOIH    J»    THl    THiaiI44<    cOXTtXT    Of 
1'  '«t«l.    1 . 

«(>->••    T»*  0  1..      16 


•oirrr>tNci  fO-jaTiom 

•-4«    l>j'4fiicai.    aXJTIJ*    or    »rOl»Lt"S    tLC'INO 
I'"':    B0\^x^4a.    onOitic.s    art    '"l.ti. 
»n.i««   lit  ni«.    ij 


•oirrf»|«iet   tauaTiowJ 
WLr«t«TC»».   aiALTjn 

'sTi«4'Ti-,    Tn    aarfs    o»    coivlxMxCt    or    ITt»i- 
T'.r    ajTm-a    ro«    'i.i.l"Tlc    CI'rrrtHCt    tOoa'IOMS. 
»"-»••    •♦•  Ola.     I» 


•oirrt«t»Tt*i.   tauiTi-wit 
ruatCTtoaut.    ai>*t.Ttii 

a  «'A3»  "*  ^..aij.jv  »a4<Ti04>  a^iO  a  BASTC 
li4o-*i.|T.  ti  oti.»»-oirriatNT  i*L  CQuaTioatii. 
ar>-I*«   too  oiv.    19 


.aai-Kja    '»»t<    -"T    :lrrtaciiT|4L    eauarloaia    alTn 
a    aa.a.r^^    4a<i;it».T    a«4G   oacisaa.    Pirf  raiN*  I  ai. 
I)    •'I^i>    44    5»f;.a^    fa»ta    aar    ratsfsTto. 

40>t*«    tOT  01 V.     19 


•0irrt«fiiTi»j.   r«o»Tint<» 

INf  0U*LTTt(9 


a    »T  X). 

40>>**  toe 


j.Ov    'jwC'lPa    a4rf'    a    taSTC 
r-JI"rai».TI«L    cauaTIOMa, 

ri  V.    19 


•Ot'f  C'orl 

oai'lfll 


4n-J»i    j»o  r 1 . .     .1 


•oirrtvckTiM.  (auATiOMt 
•iir<ta|C4t.  »"««LT«M 

•-•»    iu"44|raL    4X.j'IJ««    or    r«o«,Lt"$    »IL'>»I« 
"!«4'^    Bojs^^a.    cONOiTiois    art    »Tvti. 
at>.l»«   Ija  civ.    19 


•OfoTaaTto   cva^ouaot 
►•XT»I»»v.   CHkOrior 

sriTk^^aja    aio    •-^jraarif^    or    ijiO'aiaic    '■  l »    aw 
'4419    0<u444i-    .riTj.    f»x..irl0f9<    wl>jl^    *4ir    ^9 
4  .  4  M     a-x  .-44  4  I/».  '  "»•, , 

4i-i»«    i»«  c ; . .      4 


•Ot^Tfaoait 

ic»9'ic    "ioi-^«o»>i   K4^^ia|44«  aao-   j    'g   9 
■.t./C    aaj    ysYfi'MaU*^    11    a    saaaa    c.aiftca 

f  i»f  ai»riT. 

ari-l**     10*  01..     ?C 


•OlrraacTION 

»aTMt««T|e»L     4«l»tT»l» 

latHCxaTicai.   o'V;u9$io«   or    'hj   oirraacTION   or 
9rrfa»o*lr    latlSjat    rvuMS    aNC    rLtCT»0»«»«4.tTIC 
a  a  9f  4     Br     a     ".aL'-**!.  »W  . 

ar«>>**   lit  01 V.    79 


•OirraaCtlon    t<l4LTtM 

tLfCT»0«*«Nf  TIC     V^.tCl 


•^irraaCTf  :>N    Tr 
40-t*«  aoi 


DIV. 


a   H«i.r-av»Nt, 


DAT  -  DOC 


•OUITtt.    eOMVUTflll 


»    9lauL«T|01    "'<0€l    »>.ICH    tlLL    r«0VIOl    '  I  xu- 
L«T€3    TrLr''rTaT    0«T4    tS    4N     INHJT.     IN    Oie|T4|. 

roax.    TO   T^r    tl"  rox^uTca   »T   th(   acxOTi.  t>4CkIN« 
JTaTio*, 

40.1*f     Itl  OIV.     90 


«  STsrri  ro<»  i>»»lin6  aiiM  la^m  axoo^T'   or 

XIJ"CaiC»L     T«Ta     11    HtL4TI0NSM|a    To     Tnt     Tlxr 

tLfxtxT    or    x»«wCTIC    Ta«    W«0ea»>«pil«i6    IS 

rart€NTEu. 

»r).»»«  101  DIv.   JO 


•0I«IT4t.    CO««»UTt«i 

co«iT«o«.  irirtMS 

ojaiTi7aTiox  taajws   axo   TMCia   trrtCT   04' 

OI'.ITaL    C->NT«Ol     $»9Tf>4S. 
4f9.1*«    «}«  DIV.     90 


04T>  mioctSSIiM  ITSTfn* 


TtCxailoort    rt».    C3XXIX4TO«iaL    C04WUT4TI0K. 
4e.l««    41t  OIV.     90 


•0IIIT4L    COM^TtKI 

NUn(«|C4t.     •XALTIIl 

"Or>UL«a    aailMxrTlc    TlChmouH    arrLILU   '0 
OIMTaL   c^xxuTtas. 
40'-i««  t«e  DIv.   >o 


■oiiiT4k.  canvuTtai 

%\»XMMLOJ%    tauATlONt 

01    THt     S'lTnfsK    or     JU4L-KC90X4I.T    C4V|T|ti 
•  ITh    a    oilITaL    COxriTra. 
40-l«*    TT<  niv.       t 


■0ltIT4C    (TSTtXt 


C3UXT41i.4-elT     NJX0««ar>4IC     tLECTaOfclC     C'X'LiTfa, 
40-l««    ITt  DIv.     90 


•0It|T4C     iTtTtXt 

(••oat 

c«»c»4>€-)  8lx4av  taaoM  cootsi  ax  cauaTinM  is 

OrVfL'^tD    a-l'x    UTIxaTtS    Tut    afSICHJiL    0I«IT 

caa-^a   aaTt    »TTaiia9Lt   flT*.   orrixyx  occooi*'«> 
axe   'oa   st-i'lc   -OKS   3»t«aTixs   a'   Tutia   tt.- 
sfCTlvt    Ti4fxo(j    IilTlau    taanr   aaTt. 

4I9-I«a    1*«  DIV.     19 


•OlttT4i.   trtrtas 

XtC»0«4VI    aCLAT    STITCnt 

iN'i^rra'xct   iNOoctD  t»«o«  aATt    ix  a  l'*'^* 

••I'M  BlXaav  DISI'AL  *AICLLITC  CO"•^^IC  AT  TOXS 

S»9Ttx. 

AO-l««  l*T  DIV.   9 


•oiooct  iKxie9M0ucr>wi 
coMauNicAtioN  (aut»<«irr 

xartait|_   LlxiTailoxj   or   tuxxel   oioot   c"xxo«|. 
c*Ti9x$  cra'uTT   xaaroaxaxct. 

40.1«*    *•«  OIV.        • 


MOOCI    ISCnlCJtnuCTMl 

■tCTiriMa 

HIH"    yx'»at    SILICOX    atCTiriCH    STACat   »t»C 
OCvfLOTD    r43"    as    aJvaxct"    DtSIGi,       DfSIS> 
S'xr^fS    rrar    cox^AxtO    AxO   0o*L ir I  CAT i on    TriTS 

*'*l     AOXIxi9Tt«tO. 

AO-t««    TJJ  OIV.        I 


•oioett  iMHicMOucTooi 

V4*I4aLI    Ca*4CIT0*S 

-ie»rLO»i»iT   ■»    |x*«o«io  GALLlkW  Aascxir>(  roixT 
CONTACT   vaaacToa  iioofs  ro«   >-»axo  o^«attox. 
Ao-i**  MA  niv.     a 


•OIPOLt     ANTtWNAt 

rf»«iTti 

ix»roAxct   AXO  rmcitxcv  data  or  a  ft»ain- 

LO^TC    aCCTavJULAa-CAVITT     StOT     AXTtXXA,     A4'0    A 

'raaiTt  L-WTto  sc"<lTo«  AXTix^a  aVe  siven,     T»f 

ELrC"lCALL»    SXALL    rtmiTE     LOACEO    LOO".     4"0 

Ol'xr   AXT;^maS  »'«c   analt^ED.      losses    in   xca» 
ri4L3  Aat   iivruss'o  a4  fuxctions  or  aADiu<. 
An.i«t  T0«  OIV.     t 


•Olaxotaot 

UxicoaauCT-Ml 


^laxOX*^      41      *      9'  -^  I  :  ^X.KjC  Tor      X4T|ai44.. 

aO-l««    009  Oly,     la 


•0H(.rcT»ic  riLxi 

..I44IT 

.liiHT    v«TTt4iv*    rao"    ollLtC'alC    »IL"    I  Ajta 
"'  aa-)a9, 
4?.1»«    T14  OIV.     ?9 


•Oirruiie* 

OS   a    the-xit   or    TjXBuctxT   oi'ruSION.      T-t 
t  xnaxfiT4^    i-stAS   or    thc   tmeo«i   or   B»oxxiax 
xr»!5Ai   a*f    ar^LlE"   To   tm(    r»«xp"txOx  or   thwolent 
Dl»r JSIOX. 
An-1««    119  OIV.    19 


•oirrutlOM 

iTATItriCAL    AI>4LT«It 

9IXfci.l     vacaxCT     xisaallOO     IX    tlXABT    ALLOT 

C    IXTC     L4TTI-E9     arxajlTxaTrn    ox    THE     I»X    TO*0 

^^..xjTfa   4.    tme   nxTf   caBLO  xetmoo   or   rLI»*X  ahc 

"'-4HJ9. 

An-i««  lai  oiv.  29 


•OIt»ER(ieX    MAWCNIIM 
VtN40IUn    41.L0TI 

TiSPEa^Mx-sTaria^TMEiEr  vaxapijx  allota. 

4B>t««    VIT  01 V.     IT 

•ooeuMcxTtTioN 

Classi'icatiox   AXO   OErixITioN   or    9TSTe»$l 
SIJPIIVISIII    or    a    9T9Trxi     VXEXAL    rUXCTIuAi*    4SS0- 
ciaTto   aiT..    ax    ixroaxaTiox   rxoctsSlxA   STSTtxl 

$T9TE"    1taI"«X.      IWCJOIMA    XATIOXAL     AH4LTSM     4MC 

0'V'lXtXTATI')x. 

40-*««    TOI  OIV.    SI 


DOC  -  ILX 


TtriaM 

M  01*.     II 


•    «*»1«4TIM 


l<tvctri%<Ti»>  nr  mctic  oo»»t.c«  »ii.oci' 
««  m  trt  oi».   I* 


4    -^tl^ITt     j«    »3    l-K)    TIBCJ    NO*-*!.    4'»o»rx»i; 
*0-t«*    M«  CM*.       -• 


40->««    »»«  ill»-     J» 


|I»««l^"T4l.     9*T4 

r-w^t'tyt    '  '  ■«    ^**^     i*     '-•'    v»'"^«    \'4»«. 


t»VftTt»4TI»>«    ••     4»C'ie     00»»l.C«     <tl.»CI't 


4'«    t«4TT»«tO     '4«.r     «C"14TC«     4'«!     «     "OC ' »  1 1 T  8rL«'<IN4«     ••  4'<t>j' f  < » .        >    Cf««'!C     "•Tf<l41i    0» 

»ULti»v.t»»«    I'M    0'»~     *€     3I»I'4I.     '<4«<»"IH'3«     ^"t*  »'«r>.4«     3t«»-.11J-i«     K  •€     'fS'Cr.     •  1 '-     r»C" 

01*.       *  -•''-•fO    »'    »f*0'»**''    c '^»- 1  •  I  "••^  • 


•    C4H.C     »«»t" 


>Ii»UT^*     M«.4JTI(M    or     SIHU^.TMItOU*    OlfrvitlOMI 

*>W(.M  coa^iTca  »*oMi«j>  ran  rxr  mlu^ioii  r* 

C-«^ICM.    <l<«Tiet    t*i4TI0«IS    •Cl4TIa«    TO    j»»fa 

4rooi*>«l«    MLf4irt. 

*«-•«•  TM  oi«.    n 


CMIIM.    C4aLIt 

rrr^r     >.«    »h«    •^xhKMO»*«    :^C -»v<i«  l  ■•*  •    *Nt 

•V    ■<*     TY»H     e-O*     rar4tI4L     C4AC(. 


4^4    4«M.'«I<     »'*'    CO«»»«l«*    "     'O*^     "tT-OOl 

rid   -)(rta«|.<i<44   rxt   3tir4>«C   or    rnt    xxw   .t   "€4» 

»4a«t.L4<< 


Tit    *i«i.' x»«4»"»    i'<^JC«i   4P<'»4c'*   or 

•  r»<>4»S    JN    •I»\.00'"»<    ;04OUC'0«     it>»\.>~l''« 


*o-t«<   111 


It 


K«M   MTTSa 

rnc    •t<U(.T|     y     *C44UNIi«>lTt    or     VCfLlCTtOK 

caf»ricu<iTt  or  j>w(«««rf*  ••ttobs  c*"*ii^  •''' 
■y  4  ;aMirt<riM  tcMiiJut  9»l»  f"*  ««cau»»ct 
a4«M  »••"  •<>«>  cr<  ro  ««"  c»*  »«t  ••eicwto. 

It*  0I«.        1 


<i*riaM*<.   UCJMIT'  ctrcimruaci.     ccuao>lc> 
or   ji   -  w<»«. 


COLS   M* 

11     T.<      I4i«     tUr(«iaa     TO     T^     •tJT     41     4     'kMtit' 

•  or  ■•|i4««T  >«ooof  n. 

i»-iw  III  oi«.   <a 


T.«    J«VI    tmo    THC    iCl'    4S    awHiri    >oa    r«|iu«Y 
*«OOUCT1|        4r4ai|.rTT.     4i40«TM.     4ao     Mil. 

la  nil.    it 


»g«y»»    5»    T-t    »r4T«    jr    '»<    4»'    or    fLlCT«tn. 


•  4et4rat«u(<«T   urtartMnet 

lJ«    MW5     r«4»««-><INf«     TO     4TTri*j4Tf     •401"- 

r<f>jr>v'    i'<Tr«»c1«'    'O*    Txj   ••f.fnTio*   or 

l/»!»Tf  i»Tl'W«l.     ri4'».«    ir     etlC'«'C4«..'     !«M'4'IC- 

c  «rv  ■»»  I «.   ■)••':  f « . 

«»-«»»    IK  0I».       • 


0tH.«tT«IC     'IL"* 

TH«      '<tC"<'«I»"      ■*      t^tCT4IC4L 
ThTN     '.4Tt4      ^[eL£CT41C^. 


•CklCTVOOCI 

»\.4Tim»i 

irixjT       IT       'MC      J«T«t*i      tLf'T"'5Ct 
4n>t«*    »*'  Dl«.     7^ 


•CLCeT«oM«*MrTtc  riCLOt 

T»fC» 

r«;«Tl-'s^   rj«    Trtfjimw;   '-t    4»»«c«I"4tt   uti" 

)*4«YnTH      '1      '-<t.      ••.I'*TTf      ■>f      *      5»   J*C      jr      T4TtS 

r«0<<      4      •5I4T».,T      T4ft^SJ«I  T  Tt»t       '  «f      *4Jvt      0*      '^Cl* 

4><r    j>«)«««»  ,v"   «•'    «»"«ji  i»4T«r'   .'    4>.    i«r»«»rcT 

OfTi.|CT»|j      v.*!*'      T*J4T134«^      4«f      ""ITTIN     F  0*      4*.  L 

»«!Yei»4L      'tT-l. 

40-«««     !•*  01».         • 


«€<jeT»aM*i««Tie  riiLSi 

•  4«t    niM|«atlll3M 

-)€«l»4Tt-H»      jr      '»'«e»»l'>N»     '■>»      •4C14TI0"' 

Pa**;*^^    .(*     4    v,^  :  »     ;  ■*    4*     'MTim't     i«0j40    •U4H 
- -vY4|r   ^     •■      »      ,^|r^4-«     l4'1«     tt     ^14S«4. 

40-l»«   »•<  ■":'•    " 


4«^CT*9«4*4«T,c     *U|.«(I 

3ir»«4CT|>, 


^  ir«44- ' 
40-t««     to  I 


»    1    \t  ^      4  *      I 
4S.1««     lit 


•  J«     J»     'A-UJ     «' 


•:4c    ^  •  v:  j*»  i  -)N    -r 

-•*l.»-'V4'»  . 


TH<    :i  irr44C' iom   or 

r^r-  '•^H4{i*'C  '  IC 


•    toof^    4C»J*'r"t    iMVJTTrii   roe   »oiiTr»f    ^i^ 

l-^riaTtrlCftTtTa*     jr    ^A.  t  1  »v  F    c«»'**v>«f\    :•■    4 

ir.#V.e   •••o  T  ■»«*•  4P*i ' :    n4rf. 


a*TT*IM.I 


4  MOHCT^ic    iirrtirvtTtTioM  or  i.4««4<«< 
«ULT|r|.l(»«. 
*»-««•    IVT  0I«.     II 


*XT4^    ^4Vj««^Y'$    :• 

40-IM    IT*  Ui'< 


*rian 

*4/T«MaTI«< 

4   tTuuT   ir    r>«   r.«aait  or    iiMTaucriaa  ••uo  o« 
T««   «rrMe4Tia4i  ^  ••n««4»"»«o   imt^jc'imi  4«« 
4.iT<>.i«ir*<>'ri(»ui    JC«ICII    r<i   C0(.i.ci(t. 

•»-««•    III  0I«.    li 


•-<     ••IMXt 


0ltT«I*UTt9<< 

tceCT«»t**.     'I^C*     4»«     ^•ST4'»4,'r7 

c<4«i ■^r*i'*i«   4'"*cT^ii-    F ■>•   4.^tt'''   :3 

»4T»LL ITI. 

••-t**     TM  OK. 


»v«<-i'l- 


•CLl  ;  T*OB««4«  T  I  ;     •4«T> 
0»TjCT10« 

•  «44^*(-<\      j#      A     ^7***-fl4M'.<      T»5»o»r*<*I^ 
•   >4«4»r      V"  ••'«.«      .-*«      ••€      4T4--f-. 
40-t*«     •>*  01*.        I 


•€L1CT»0«4«4«T1C      t4»»I 

r«or4C4Ti04i 

•fL4'l**4M^     ^•4'^»ilJ^    •€l«*:5««\     w  jh 
T4»Yt*T«»r      »<1      ^0*«ai  T'  T-  11444.      ."^44      "V  4  V"4      OVU- 

^  i  '  •  '*<s    k^f      i<«  [  *»;J . 

40-i««   ii<»  ri».    Ji 


4C4'Tl4:'«.,    jr    'etc '•>«4%a*  ♦  rr    •4VC«    •* 

*Y'%1T»T^.-       ^       ;  J-      4  I  'M      4      «4»-^*lC4tL'      'T" 
•44'IHA      JI'      C'T«r'      TfN4j«. 


<«Liime  *e*rTcataa 


CL'iric   •  I •>4»_r*o roi»  »<«tti*ii*  r«o«  j   to  5 
*r*/c   •**    iv^iTtoArtn    im  4   srft««   c*4«'*c* 
t«r«4t>«("T. 


LtlTieiTT 

iTtaikirr 


•■"le     l»«'tlLITT     or     tL4»TlC     »T»Tf-». 


•CUCTVIC    ■•«■•    "OOOXTtOai 

T><t«<iiaiiic  ^aancaT^*t 

cj.ia-v.i«»  T.4»a-i  )4.Tc  :>i»t"Tf«%  « jr  io>  4« 
r.%«f*  iTftrv*!.  rrrjgiTt  4»T  OI"C:Ttn  -o»4*';* 
l'<r*(4tlw«     '.«     tit     CtCu     or     4<>.4»     *■<»■«•-«; 

ir«<r«4T»<4.       4rfCi4».lftJ    ti^.l^r^'T.    Trc.«'*x« 

40-l««    0O«  -il*  .     '^ 


LlcTaic   — a— «.iio«i 

*4I«Ca*C«     ^MICLII 


■4C  4M      4  4  *»       ^«  ^»  4,4  » 


:>.    is    ij»i/r^ 


4n.|««    MI 


i  ••kAt'Ti 


44TTt«...»t44" 

1  t. «.'•!: 

40-l*«     IM 

^i # .    ;  I 

4«   i««TiT|*Ari'M  or  u.4ir*iv*ic    i«ii«.4TiaM 
■ataiM.!  ''«*  Mi*H  rci»ta4rua(  ar<**Tiea«. 

f    1*1    t««  OK-       • 


<«LArr«waa 
11* 


4  coavtaraci  ><•  ti.4tiant*  arMkacx  4'«  oc- 


4   cst^tartKc   vjN  tt.4«ro*«a  *rH4«c"   44n 

or»fto»««"iT   -  'f    '•". 
«^<—    >M  OK'     1* 


•CLlCTaie    tl<C 

■  KM  rt»fr\mt   aCKUKM 

i«T4  4.10   rMtiaT   cj4«:j»'.i>i»   »•*    t.ic'«:'«- 

C')"WVX!T1«IT».      0«l''4'i14«     •e»r»'4"Ql      4>«-      "f  ' -4 
»«'T»»»T|C4      •»     •«•«      ^T4^|,       ■fT4C..i;      41.1.JY.       4 

"TTij^,^,;   «|.)«at   e  »iriiia«ii   4a»    ••h»«t,j    ,.^ 

4'*4C'nR      TT      ltrT«-'l'«      T.<»      «»'      •'••-4'-      •' 
DTOtLOr    lL!-T»IC4t     :0»WXTort     r.^.     ■,>ri.4-v« 
1 ^oo    ' . 
M>-l««    910  Oi*.         ■ 


•CLfCTaiCM.  C9iaucT»C( 


fi«J4Ti.»-<4     li*!     44     T5     acr«<o«A  .  , 


•cu ; T*04i»«4« T , t   ■4<ri 
■  40t4T!on   -•4X4aoi 

or    ri.rc  T*  ■'■•o^T  r  •    44r[4'rj*«    '^    :)*-»%4s<i    ^Hjaoii 
•»    --<4«4<  T.  ,ni  IC4    )r   Pel' '•o-€«»i.jii»i   c>««lc«» 
H-)    . 

»t>-l**     »|T  0  1*.     J  T 


t  ..'  '   '•0.»4»'^  'r.      4«i;4'l-*i         -*•*  4*      -"44»C*l*- 

14..  -ft    TT    *    t- T«n_/ ftr'^Oft  Ivf     ?fvl:fl     tfl:i. 
40-f**     11*  0  1*.     IT 


•cu;Tao*4A*4«Tic   •4vfi 

•»»V.|tT|0» 


4  4  *t  1      ■  * 


».•■  ft  ^-ft 

»  ft  "  •  :  Y. 
4n.|**    |*« 

•«LJ-T*>«    M4>I 


^fTfti-     ri^t^im . 


'.»         •4'4T,il  "^   ."^    !  ••  .        fr         *  M»        *•>   <l         .*»       'wt,.     '•* 

.    4»-    -•<•    )»  / 1    c«    .1    ••»•••    .       ■■"«    r»jtr- 

■ft      '■      'ft'44t     -ft.      ft       '*'-».l^*      ''fti      -fti^'NU      TmT 
I      .      -^      .  .Y      4r*.44T«      W'*"*"      .'      '-*        ^      I'£      's 


I'»Ch    4  14*     T^4T     y^     JI)4t|T4TIVf     i«eM4*t0a    "^     TMC 

»TIT«"<  4$    4     IMOLC     C4><    •(     INrc»»fO    OiatCTtT.        TM» 

•"IA.T  I»     ^ft4T     aC     C4ft.l.      INf     T0»<H.O»IC4L     0|4«M«M 

or     T^r  ITITYK. 

»»-»*•  ••*  0I«.    II 


>4vro44NTMf<(»  4>»r<ri>«^  ro  xoo-iio  xicacxaot  ei  f   mrtauc  (MCCHtMicii 
*H«  •€«   10   TO   TH»    ijTM  ctLLi  rf>«  'oua   i«i   t«>u*s  teaca  THmttt 

M>-*««    401  DIV.     1* 


CLE  -  FU 


r\.*t«*  rmtid 

lYvtiTi -,4TiaY  or  E:LCCT*04>-iftr4i<   intcract  iom 
•  tth   4   B<.ft<-,4(i>caftrio  rL4»<<4. 
^o-i**    *••  01*.    10 


f.tCTaiN     4N0  I-"!    9f4«J     4at     IT^THCIIItC      I» 

Tj^fl    UTILI»I*»G  H-H.i-0*    C4THOOt     Iuar4CCIt     4 

c-mrimjou^,    cjaafT   jcniitt   or   'J   4i<r/v,.    C". 

•  41     •)«T4I>it1     IN  r»Ct.l>l'«aT     •rtUl.Tt    »IT>.     >     ~l(i>- 

'"•t*.     C[4IftTfo  Hlft.^.ow    C4TH0OC     ort«4T[0    »T 

l«r>o   «. 

40-t**    |*T  01*.        • 


•CucraOM  M>>«4ao«(«T 

K4TTtatlM 

f-tr      HT»f4*Il4t4L      iNfOHtM     TO*      C0LLISI04( 
4T0*I     4KO    CLCCTt»ON$. 
*9-t««   *l«  Div.    10 


•ci^eraoM  •U4I1 
r(.*w«  jiTt 

CLtCT«-V<l 
TijriJ  UTIi.! 
C'^TI«»yOftJ4. 

•  4*   »aT4iNe 

"IWt^.     Ct4l 
I400    4. 

*0-t««    MI 


•ciciTtTian 

■IC*9«4V(1 


tM    t«r»»'<4fHT«L     IWttTt64Tie4|    OT     TMC    riTIGUr 

mh«i«iok  or  TM*E«'»-rT»€  r«ojceT|ON>. 

*0-t««    •§«  Dl».     IT 


■X    CrrrcTj   o«ii>'I    xic'Oajvl    t«CIT4Tlt)«i   "r    TmUt    •#lmiT(l 

r>««iT[  rrL'i.  thik  riL"i  isTwutc  Mviccsi 

W>.|*t    IO«  Olv.    K 

rx    crrrcTf    jNOra    ""ICHOaAVI    F«CIT4Tion   («r    TMI* 
rtaaiTt  rii.->s. 
•€»»au«T   •4MI  M>.t««    »0«  OIV.    30 

r4*TieLl» 


4«    l«<v€STi(l4Tl-\i,    or    TMCRXIOMIC    OISSI04'    Fao* 

MtGM  TturriftTmn   ftLJ"i»4  rjaTicLts. 

*0-l*«    11*  01*.     10 


tWUUIT    MMl 

tupcatonie  rtsa 


•*vc*uiaci 

ra')r»S4TioN  CM4a4CTEi<i jTics  of  an  opin 

r?»aiTe-c04-)C0    •4Vtlift;tO€     4T     «-     HMO    S-B4NDI. 
M>-t*a    Ml  OIV.      « 


'>t»tNor'4-t  or  T^  cotrricitNT  or  cOMtc*v*TioN  •^aaoci.tcTiitc  i«Tt»l»c« 
or  racisftwc   or   •  •tT4»o£o  flo*  o«i  tmi  viLfKITT  Hicao«*«i  exiiPiieftfT 

F4CT.W     IN     THf     lumiONIC     $€CTI04l    Or    A    L«V4L 

"*'^>.''  STUOT    or    KLtcrtO   CEi*4»IC    "<Ttant    fQg    DCslex 

*e-t««  MI  Di».  IT  44IC  otvtL'yn.'fr  or  Nicaj»4ve  ro««roNe><T». 

*«>»1*»    t»»  DIV.    IS 


•cucTvon  auNS 

rwOMAIWIlH    iCOMruTMII 


•CJIHAUtT    MtCI 

T»iT  caul»««irr 

NOCKCT    CXM40IT     SAIITLINC    STITIH    rO*    TVO    VmaSC 
HH4JIT     FtO"     STlTfNJ. 
AO-t**   **I  OIV.    10 


•t«Kaii«i»TM.  0*14 


43VtNT  TnauIT  NOZILt  I NVt IT IG4T I  ON. 
At-t*t    T$T  Olv.  II 


HciscNerat 


0I-.IT4L   -o-ruT'.   rao.,«4».  roa   4   T*o-oi»r»-  .«M».ai«r4iY»,    ,4». 

II->N4l.     »ONL"«4a     4N4I.TIIS    or     L4««     >  I  WiM.     '"«»fl.-  m     i    .7     i 

IWl     •4vf     -WvlCH.        Hrt«I>«NT4l.     04T4    04.    A    VUIU  "«UI«»ILirT 

4'Lt-»lTCM      Ta4y(c)N...«4*I      4"rLirit«,  >lO  I  I( 

•  "ijCTI0»i4     '1    4    •r4riiw    14^1    4HP\.|ri(a,       Ticn- 
Nlo.Jtl    wo*    \    ocrarSK"    »0TtNTi4L    COH-lCTor. 


4  •acTH'to  roa  o^T4iNi>fte  M04)r4a4i4cTaic  cori- 

0«««Ct     INTr«V4L»     IS    jr-4N0-00*>l    TEirittfi. 


40-I*«    010 


•Cucraoaiic    IC4iM(ai 

4NTt<ai«( 


Olv. 


*S'-1*«    IM 


•CVLOtloat 

(■ri.Mien  crvtCTi 


k 


•fWMAaNtTlIO 
lOSTaunCMTtTIM 

T-tc*'«oov««4Nic   »trt*vijoa   or   TMt 
Ft*aoft4«»4ieT. 

*0-t««    TTO  Olv.    IS 


•mraOM««NCTIt<< 

THc*<teerN*<«tet 

THeai«oov44"ic  «lH«vioo»  or 
Fe»»9ft«»S«irT. 
M>-t««   T7e  OIV.    IS 


'lie*  9^iei 

D>T4    »*OCCtl|tM    t^STCMS 

ITuor   -*   orTiC4L  Fi»ca   TtCM»i!g(jcl  row  •■«?» 
^•octi$i4Ki,     L»ic'  iiiTCMiKc  enrtaixtNTs. 
r4a404T  A'n  Kti  irrtcr  r«rt*l"r"Ts.     rHosrHoa 

»N0    XTtCTON     STJOItl.        NCUailTOr    L4SCr    »I<4LT1I$. 
*0>l««   AOT  OIV.    IS 


T.4r      4r»«-'ft  IN4T  T  3-ft     nr      lI><44      4114  4*      r4CTO*J, 

tht   i.c*>T-*'4N-i#'4'<t  co«""««i»o4i  or  uiatcTiviT* 
pftTTcaNi   or   tINf    t^xaireJ   Mavi***   oirreainT 

III  'NIN4rT'>«i    nHT41,uT|0«I     IS     T«i,TeD. 


•CLICTVOtTtTie    «M(a4T9ll( 

•o^a  t»ut»«««T 

41  iLirT.oiT4Tic  ari«a4T3*  rajouctn  lo*-  44TTJ1 

t»»->«T      t44     »4»t><0»3     a-      OaOANIC      lNlUi.4TlaM     C  0«  T - 
l«*«1'      CLtCT%0O€      N4Tt4I4LS.      4N0      "  I  IH     V4CUU*      OIL 

ir4L>. 

AO-rt    Ml  0  1*.       T 


HroaixivN4Mici.   &*t  otnahicSi   thc  THtoo*  or 
I»ri.3»i04<i   ftNc  ots»»ici  or  TMC    iNTta$Tiu.4a  con. 
rv.f«ci   4«f   iiicuiito  aiiH  P05$l»Lt   4rrulC«TI0« 
T«    TH€    rMrjtci    or    lNTtajTtLL«a    FLIShTI. 
A»~t*»    TT*  OIV.       I 


tlPLOStVti    lalTUTOD* 

•  IB(.IO«IUrMtti 

T4(  «i*cio«i<4rMT  ift«i,uo(S  4atT*4cTi  or 

«e»OaTI    ON    •••uOOI'Ki    C04OUCT0»     it«rLOoli»« 

•  I»rii    "HTNi^twoN  rj»(.i».<(o  raO"   itt<i   imnmn 
1««1 . 

40-1**    ISI  OIV.     II 


•Cu.I»MIOI 

Atmoomtmte  CH*«*CTCaitTict 

'T»<:t    5-.   4   »«>4Tt    i^Hfari'- 

rOTf.|Tl44^      rLOl. 

*0-l««    III  D...        < 


■IttlVITT 
C94TI4M1 

lT4eiL|TT      4.«C     '■ 
0  !  ^Il  IC  lOr     -04T  !»•', 

••»       •^I»'»T». 

40-tM     M« 


Tn     4N     411SV 


•c«r«.9tl«cs  iMiTiiToai 
CLlCTVic  aiac 

THt    •l«t.T0*«4PMT     INCLJOfl    4eiTa*CTS    Of 

■  '•OITJ    OS    •«»1.0Ol*J    CONOUCTO*    iciri.ooi>ic 

■  latii    mr  N-i.4t  NON  ruBLiIHto  rao"   itt«   THKf^MiH 
1**1 . 

Aft-***    tSI  Olv.    II 


T4<cr    or   ftftOLTaoCNUM 


>aa«T  coarvtaiioa 
ttKAt    CCU.I 

»4»«IC4T!««      IILICON      IOft.4"     CFLlI     ^T 
l"»L4«T4TI0l     TtC>«sl*J»». 
>»-*«•    Ml  01*.        • 


T>«a"«lMie  f"ii«i04i 

•  >^|Tivt    THt4«t3,K    co««vt«Tr»    •4a4P«TaiC    i« 

«<IT|»4T|V«.  ILI-  T40*«i4Tl»f      fO-%.      OCSfai, 

I  trtnif  NT4L    *cai»  IC4T  I  j«i»,    4ft<'   ruTuaf   rv4Ni. 

40-t»*     *•«  111.,     il 


•••uaTioaM  V   ITaTi 

•-«TIICftL      C*4C«<I'4L      44ftO     *«TO<lOrv*«4NIC      r>«ft.04^N4 
T"4T      Tjm      •,_4Cl      a.^,      4      4aCa(T      M      |»N|T10     •*      4 

•oraCT-iN-axalT    Tyrt    imition    itjtin. 
«>-»*•   IM  ni«.    IT 


EaTTtMMCTTK 

*I0C>«at*Tav 

•TOI»T"«n.4ito   itTrat   «*NTHfiiiin    in  aMOiTt 
raiv.  aiaotr    or    i>r«iii>r   Mavf   Btr^)   ofTcanii^o. 
T«r    *4LJi4   »fr«ti»"iT   4V|a4UI   r*o"  roftja   *riu.T 
n-tafafNTi   aiTN   iftoiTi  rao«  a   *i.9oe  Do<«ri. 
i>nii>it    aat   i«t4»'H.IIro  a'   MWi-roIIof   ►»40ir»40a- 
04.*tM   4*   i'«)iC4r«o  ■*   4   aarin   aaoOftKTiOK   gr 


'IM*t    llrHTHCTICI 

M«T>«I<«TIC*L    4aUI.T«ll 

acrwa  CL4SSiric«riOM  or  nic^oriBcas,     rouiLi- 

•  a4Tt0«    C9'JtTIONS    yr     4N*LrTIC4L     ST4TICS.        IOC»L- 

irtn  eL4STi-  raoprsTiti  or  aicaoriBcm.     «ci«*- 
»L   4CCtrT4'<-t   Tti»  Foa   4i.rH».rieta$,      atftrMaic 
«4Taii  or  THt  LiN«4a  5»$Tt»  or  cau4Ti04ii. 
*0-t««    IM  OIV.     I« 


•c^^Loiivcs  iNiritToat 
laHiriM 

I'jioco  NissiLi.  raoruLtioai  svstcn.   haiatos 
or  ri,ccTao<<44ii(TK   a4ni4Tio»i  to  oaoNANct    iMiaoii 
*»  c-<4*4CT»aiiTic4  or  tt(CTBo-c>r(.9iivt  dfvIcis 

I  rf  0 1 . 

*»-(*«    IIT  OIV.     IT 


ijioeo  NiiiiLt  raorw.$io<i  ititix.  4uu«bos  or 

tLtCTao««8'4»TIC     a4TI4TI04«     (>«»OII     *r    CH»«»CTt«- 

KTici  or  CLicrao-tin.osivc  ocvicei   iccoi. 

tO-t^*    111  OIV.    IT 


•civt.oti«ci  fniTuroa* 

aaeisracMfftCT  inTtanwMCt 

a  40 1  or  at  >«  XT  4rmKj4Ti4i*  eo»«i*L  tiuxmi*- 
ii'^s  Lr««a  »o*  tL'cranf «n.o»ivf  ocviccs.     LO* 
a»iiiT4xcr   'oaTiv.i   Tn  coNOOCTiNt  0ICLICT*|C    IK 

C141I4L     C-)"«ri8«/*4T|J'4S. 

«••*«•   ••«  Olv.      ■ 


aClT«4TtMClT*tM.    lAnlO   ■*«!• 

IXaa    r^  II    M(4a'MCft<NTl  'T    tlS.    *00>    l^OO. 

I**S    "C.     40->    ••    a'<    OftMIftM  *r*IL    l«M>    *w 
4»Tt<»a4   C^NllocaaTi  jN<. 
*»-»••   *••                             OIV.      I 


ar*Tf«t«  iNCCMaalcti 

ft  iTjoT  V   r>«  cacrr  4N0  raTi^ftji  mmavtox  or 
u.4i>   *i|i»-iacii  »Ii.*"l"T   aouor  ruAlTics  »•«•• 
IftfajtCTTo   T-t  U4ii4iit4.   (NO  SUilM.  COMr«($alrt 
ITatti. 
AA-X*  •••  Olv.    la 


•riILD    THCOMT 

aOT«TION    acaO     t*I0T4TI04UL     "OTJONS 
ttNITtlH-af  M4XN    I»4CF1    4*t    C»»»"INtD. 
AO-tM    1«T  Olv.    IS 


'UAMCWT    •OUNQ    COMtntUCTION 
■CfireilCIIM    NATtRIAC* 

4  sTuuv  or  TMC  c-icrr  am  raTiaue  KKavtoa  or 
6L4»$  ati-ar-wKco  'iLAxtxT  lOuxc  rv.»STics  •>«>< 
HiajCCTtti  T\  Lmia>l4i.  4N0  «l4>lAft.  co»<r«it$ai»t 
iTatjs. 

Al>.t««    ••«  Olv.     I* 


FILM   •OILttM 

ALKACI     XCTAI,! 

4X     INVFITHaTI-VN    or     lIOUIO    "CT4L    FIL" 

•oiLi'tc  Mr4T  Ta4Nvea. 

AO-***    ttt  Olv.     IT 


'iLXi 

caoiioM 

C<rtai1CtT4L     ISVIITIitTIO*!    Frw     TmI     HCi'uatXTKT 

or  raaTiCL'   04i«4>iF    ro  ijaF4Ct5  "F   $rtcc  vhiclfi4 

AO-t**    Oil  Olv.       I 


'■at  eawTML  irtTtm 

TAMKi    iee*<a4T    VCMTCUItl 

fiClo   t(4t   or   4    rasr   nOUNTtC  tiMIWiait^  lain 
ijr  ftr   A  04TLItMT  'LtCTajvISuat   Iismtihs  SvtTcfti, 

*0-t«*    »•«  OIV.    II 


FiacviaMTtn*  vcMicLCt 
roAMS 

ocvCLor<arNT  or  4  co«mIiutio4i  auwa*  Fo4NiMt 

T4«»«t«     VlMl-CI     FO*    4L>«<eNTIHt    "AIAL    41*    $T4tlO». 

rtar  FiOMTiftrt  orcaarioais. 

AO-t**    *••  Olv.     11 


'ItMCI 

TO«teiTT 


CI*U4Tt*<    roi»''x. 

Ao>(«a  vo* 


ruk 


M>-t««    ttT  OK.     10 


tO-ti*    »••»  0  1..        » 


40->««     K>1 


AiOA/  *l        4C*k.  1     'ft 


OK.     I' 


r«4r  r  j«{  . 
•O-rM    Ml 


•wt  "Lin 


■kt 


•««(t  •4eict«.( 

4»'    .•rt*    Ii't«»C'l>*    •'    ••f»    '    '-O    »    *•    'l'* 
»T|  OK.        • 


4'%.1«4    90*  '  K  .     ^* 


4^.t««      |«|  ...      ^^ 


^r    ^j^.r'iNf^-    •4T!-4^     ■  N 'I  •«<  :  :  4"i  . 


;«^N    -i4*.«r*    vlN^W    :«''S*4. 

40-l*»    1*1  UK 


•#V*««   •L«t«   XMkl 

*«'  ,4»««   nTt««<»ij^  4'  -»c"  '  »■»;  »  3«  '_•' 
»o~r*»  »»i  OK.     • 


•'■cc  •aetcw.i 

[Tw.^.i    4,^    »»»•/*      . :  "H. ->'»*  »■   '•''    •4o::44.s. 
•0-t««    Ml  -■,4.    ft 


('•ucrto   •!»».   t<   4.»<on<   •*4X»ic   ci»CV/|T   .««yi«i« 


\ 


1   VKoei-i 


OK. 


rmauttcy    t-uc'ttat 
tjniwcautic' 

4     4^w'*    '"     •■«* 


'/t»   '  5«    ' -H    r-^r-.'^tM.* 


S  ,^t   m-     '  ^-  .  •*       .44     •«»     ■fi.mi')     -O«U0«T»cL» 
;.,.,      ..^       «.,,^^.^*e      4.      4         ».ir-i#-     •4*1      4MC      *▼      * 
-»•>-'     W     <^    --    4''-'.t     "i^  )"»«■     ^''tv     'J*     •    *l"IOP 

*S'!:!»4T»'^      •4Tf      .<*       :Tr»U*|ON     »4V      4»^«C4  !*'4TtL» 

4  ^    '1    I'vj  ^■•/^c: . 

•»•(«•    Ml  "K.     I  ) 


4     *J>*W     »     »»4.«<I'W    »>«     »>.0«'     !"•    'V-O*'-""     •'IKl.     CCU.« 

1 1  <  jici^i.  ic  iirii   !■•  •"ic«  •  i'«*4.i  •€  I**"  -»»r»<       iLteT«oe»«"ii»«» 

•     "»€ -rtlTTf  m«4.     T-1     rH4T     a»     '"«     LI9UI0     I»     •"•C-f- 

T,  r^  n.M'74t«   t.«  »\.o*'    i«  •»c«'<tfO  r'«jT    1.  Tt,T   tr4Mv<4   ••    -i^.i  ';•   i.f • '"oc^'rcii. 

r^   J^,y  4^   TNT*    i«   4i«.  -»4Vj«T-.ti'«    ^  »  <^   •!..»    i-r    ->.'    .t^.»   ••»«: 

jjj  01,.      |«  3N      »  <Cl»      4»^T"i. 

U>-t^»     »•«  PK.         ' 


I  •<      4»»»0«[*4'f      ^T»«5^      »C«      -4 

**'4:'4^     4'-*f4»:N':     ;\i.»»»c*l' 
■•.,r     ^i^44fM:(      J*     '►<     'l^**. 

4n.t*«    toa  - K .       i 


>•     lONlIlTf*"! 


KtlMl    ■)•    •«-#4t>    "t    »«»»    ••'£     3»     'Lf» 
*•-*•■    *••  OK.     >^ 


laTict 


•*vwtf  omawtt  ••«• 

.«»T     T»«-»yt«     !•<    «     Tjl»»0».t><'     'L«IO     'l0»     •' 


ervfci    i«    I«|Ti»4.    -tai»«»T»T.r    JT,t«»    9»    '"€ 

*»•(«•  *ai  OK.     • 


kM  ?«i*«a«n««  acWMCM 


;i,e*u«a.^  :«4a»CTi«nTic«  ^    »»iCLue- 

tO-t««    Ml  OK.     iS 


Cttl. 

til  DK.       t 


-  >4.'«o*.    ^4'4   •'*..:  41  .«'.•  s    ■  .--t  i' :  6*  '  !  ?•    «  >• 
M>-t««  4ja  -i<- 


runcTiuMu.   ta*4.<«ia 
sirvtacaTitL  iaui'i3«i 

4    •»'4»0«1    >«.»U-«..»    4'<)    yKiii.**''    ~i«»t«t»- l4c 


•^UMCTIJMt 


1.-,   'T  «»    '-.f    i«5.»  3*   "L.    "•'■:' 


'.  ■<  i »   .      '■<« 
T»*m'g4»*4*- 


t(V-JM     »••  OK 


n 


k     S^JkJ-* 

^« 

^» 

/••OV 

»  j«<  *  ! 

->* 

■  *^ 

4<<C 

s*s 

«- ' 

:  3% 

>»•*««     ll'>  '  OK.     I* 


>0>t««   !•«  0I«.     I* 


HUM*.!   t'MI'irt'i'W 

.>«4N  »4-''5«»  '<4^.i':o»   -»   f-yi    Mf> 
4n*jaa   ifi  ;j:  .  ■    jj 


funs    i9a»u>ict' 

'<«    S4.4L    5«^•l••«:l   .4a'^4'->».    -  j«os4    4' 
»o-t««  i»*  :iK.    vj 


<<:4»»t«r-*  j«   ■■Lt:««j"«»"t'if   •4«€»  •▼   4x 
4n.>««   !♦•  '  K  .    Ji 


•  t  'i»aiia« 

4|> 

«t'.'.«r    f*.".  '^1*1'*'*    i«IT*'    »:•    '  ->•*  I  •«€  » . 
4'>-i««   111  ^1..    J' 


•  Mt 

0»»*«ICI 

ci»vo^io«i»    .<n    ^.>4.i'»   ->»    '-<    ;«'c«»'t^L'"  CP"- 

.,_r,|,     4M     ^HC    '4'CJ     •!'-     '^J^I've      4»^ICl'10N 

•n-r*«   "<  K.      1 


^    -,  4  M  4 . 
4r<-i*a  ••»  c  K.    J' 

(••t 

40-I«»    M4  "    •  ■     " 


•■4VhC«4*IC4i.      4aiAL*lll 

•.4<\t>'''.      "     4-""c^n     "^     ■'j4»;4>. 

»f4',0'-4^.       4.^-«N**4      ^^•'■.:.4.  4S      4^»«0I  '"AT  I  r-i* 

>-».^4    »■>«    :  4^c  Ji.4f  !■•*    '•<    »r~^'«lC4i.    »»«4»- 

»  .»  4      -^      -.-...-..jf  ^'>"%     ^-X-l'^      0*      »»8T»44»>      S..*Pt  . 

4-'!-»N     ■»     S-H^41''-4^.     4»4»f"^. 
4'^.l*a    IM  u«.     :' 


0»'1C»4.    ••o^aTIu 

^4tJ>"<'N't      3»       '-«       i»'lC4L      •t'l.fC'lUN     »0»t» 


4n.i««   Toa 


OK.     >? 


•Man  aaiwt 

iia  Fv-w  trwoi't  l»   ••«oe«  Tu«t»  i3»«a  1  ai"»»- 


»4.Liu*  e 
4*«i<iia«i 


'.4lLI^^     »^4ttI''C     t»t'41J 

4n.t««  Ml  t>  K  . 


•MucnMi    latCHaalcti 

•  ■«    tL«eT«0«    »a«CTO«««»~IC     »TV«T     V     T.<     "fC  — 

f  m  tM  OK.  f 


4   TMtoa»   ar  ti'vji-*    it  Discuist:.      1' 

l.*wrtTH^»rS     THT     rrrtrT     ■>#     '..*     -.\'\     Of     *•! 
4     •!■)     4«>    "-"lAcM-l    «■>■     •€'     ft^""     '-     '^Ct^- 
4«4»'5^. 

tO-t««    IM  0J>.    >* 


IO»~»ltCl 

IcitNTirit   *cU4a«-< 

••t.lf«    4«»i,,r>      I    i  vi'    f"-«M 


Lilt     TflTlLlt 
»UIM4;t     »«0«t«TIti 

•»o*«n«    ^t'la'    Ja   *v4»4    n*»4Cl    c><t«l'T«»    'n 

M)-I«a    T««  C<K.     14 


L»«  siKxaawi 

IIXaiaiMTti.    <MT4 

icrTMf<4Tia4i   -0   raaaitTivt   riat   l*u    I"   4|i 
!■«    4    i)«i»a«»   'Hl.'^    4i    4    ruxTl9<i    0»    »«t»»''at 

4NC     Cl.fCT»0-«      »€»4«4TI<y.     4N0     r>»»t«"ll«4T  104      0' 
»->«^4V|yt      •"«      L4^S     O'      THf      v4CC'rJ*      »F4"I'  . 

40.r««    tTfl  OK.     I« 


"*a>J«#40^JT    »HC     J. 4..     ^aia4PIL*    4T    J»4r    «4«CS. 

•«>.-VjlJ"      4»«TI0^»     •«tylJU»l.»      t«'4»LT»X0     'T 

4»-t««  *ja  '^K.     I 


■•uieCB  aiMlLtl   itua*kct  TO  tOKvaCt) 
•tiaxT 

•ti*HT   4«  a4t.>>icc   sT4Tu»  ar^ijaT  o«  ti"*  vl 

40-lM    )••  0I«.     II 


uiscB  ■Ktii.ts  lUNOCattTfa  to  •uaraeti 
•utoCe  aiutLt  caJNCMCM 

41>-t«a    Ml  OK.     12 


•«un  ii«MTt 

Ttiait  leo 


•  4T  irtMicufii 


!•»-    j»    w«i.    il'H   »>«r    T[CN4iK4L   o€'4ii.».    au'   >-i" 

C4LC  Jl  AtlX^. 

40-iw  %ya  OK.      I 


•ItLO     »t4T     0»     4     T4N«     "OUWTfr    [■WINClhlXfi    L 4 $" 
J»     0#     4     J4»L1»»'     'LlCTaOVISUAL     SitMTINO    J»jTt". 
U>~t^*    Ma  OK.     2] 


••ttouNn  irrtcT  ucxiNtt 
■MvtaiMa 

'-<t     ff'f"'!     y     »'4an.lIINa    "CilLt     'lUT..     JN     T«, 

•^vf'taa  ii4aiLiTT   4><r  »ta»0"'<4»cf  o»   4  c'acui.4» 
ft^ov.**!©   i^rt-Ti   ■•4rHi4(r   *ooCi.. 

4t>-t««    M>  OK.        • 


••MOUND    tt^Voar    faul^MCKT 

eawmJUICATHH    MTtU-ITtt     ItfTIVH 


•V»'XJSU    fKjl»««x'    C"«C«0>JT     (TlTtM    »0«     Tuc 
4''VC<|T    CO"^  nvTC  t^  1  >*«    44Tfi.k.ITf. 
40>t««    Tao  C  K .        4 


•  la 


GLO  -  HYP 
•MCLIC9»Tiai 

iTiTie  fuicTaieiTT 

4JT0.14T!-     CO'»T»Ot    0»     ST4TIC     rL€CT»ICIT»    »0« 
4»"»    Mf L1C1»T€«4. 
40-t««    121  Olv.       1 


a4«(.tu« 

tTOMic  CNfaar  Liycus 

trvaDiiitTC   t'«'«.>Iti.   »4vt   FUHC'IOWS   »»0  «t*C- 

'IIN     'Wt«4T'>«     l<4r«II     fLC^NTS     »0«     THt      (ISlTaOi 
I  151  1251     4N-1     mi'tO    n««C     i     5T4Tfl    4»[     T*a"l.4Tfe. 

at>>t««  ia«  OK.   2S 


•HtHitaHcaicai.  IMCU.1 

>«v*c<iM4iie  CHMacTtaitTici 

rLOt    0V€«     4    CTLlNO^a    "ITH    CONICAL.     MfJItS^Mtal- 
C41.    4N0    FL4»    NOW*    4NC    ifao    4H«H    Of    4TT»'K    »T 
MY»t^»ONlC    <^IDS. 
*(>-*M   Ml  OK.      « 


'<t   •»4y4L   o«0'<4'4Ct   L4eo«4Toa»   coaON*   4I«  6u». 

'4C1l"».        «     "IVi    yftOCITT    (NViaONXNT     SI>VL4Tca 

4».|«a  t*t  Olv.   M 


••raoiesatt 

4  ?TjTf«  ro«  B4L4Neias  »><i  ofTt«m«im«  t<« 
T»t"   nr   rvT«T-Tr»»    iiaOiCO^l  aflCM    is  co»- 

S»»XTt0    at'-     4S     «'«NOL4«    •<»(l«ltTIC     ClaCUIT    HAVIt.* 

4     ^TCIXOl"^. 

A»-t«a    4M  DK.     I« 


4|«M  n«c»itMC  aCMaaCH 

HisH  Mc^iuac  •«i»4«4Tic»i  o»  SOCIO  c»2  rao" 

Tf     eLt>tt«Tl.        THt     ID     S^CTao"    OiTHXtO    F*"'*    TMC 

eL4C<   SOCIO  ^•t»4»tJ  raj»  6a«»«iTt  4x0  »o(  rua 
jNoea  HiiH  ••€ssu»t  4N0  Tt»»ta«Tuat   incicatcs 

TMIS    »4Tt«I4L     IS     'JtNTlC4l.     ■  I TM    paoOOCTS    '"•TAlNCO 

r»i"  Lioon  C$2. 

*&-*M    tTl  OK.       • 


MiWCaiN* 

»cw«ma«ef  rttrt 


■4iaTl 

xiTLinr    -w  »adrt.>uais   4«)  'tcxNiouts  •"•  m. 

J»€0     IX     3»«">X1T»4'I'^     Txf     "AIXT41X4«ILI"     0»     '  Mf 
x.,44»-4     TT^INt     4«^    COXTaoC    CIS^L4»     S<MSTS*t"S     4* 
THf     >ICI    H4-»4*.14C     »f4»IJX. 
AO-t*«     1*T  OK.        S 


4     "CTM10     d»     »4l4<I>1«     TMf     FLOAT     IN    fl.04T-TT»t 
G'»T»CO»t    3t»ICfS     IX    aHlC"    A    SINSLl    #€!•»<■»     ^UIVINfi 
«     '>€XSITT    f>OAL     T1     TM4T    OF     TMt     LIOUlO     IS    «TTACMfO 
1-     'If     rL"l4».     410     ThC     FtOAT     IS    SALANCCO    FiaST     IN 
'H»     LlO\jI->     4'«0     TM»N     IN     4I». 

ACtM  **0  OK.    1*  aMTOaioC* 

tTMTHCtIS    ICHKHUTRTI 


4    CHtCI    LIST    Fia    .4UII4N    eNSINCtNINS    ACCFFT4NC« 
TtSTlNS    4X0    IXSI5N     «€•  IF  I  C  AT  I  r*     IS    FalStX'EJ 
FOa     JSf     A<     4    *JN4X    tN«IXCt«INS    OlSISN    60 I "C . 

at>-*««  t%x  niv,   2* 


I. 


OT««»mes 

tFFtCTH«l«»l 

T5«4au   4N    ixfjnnal   4-.a  c«t«'t»i  co««»ijirxcc 

"F'.«X1. 

4P.2««    ajT  ;k.    li 


noci^i  ia4n«x4Ticii 

-IX     4     ^XO*f4T»     IF     T.<     ri^<Tl<*X     -^XiFl.         Th< 
il-^C     •»«F.»4«4Xt 'l-<     (l«X/»     OF     FriXT     T«AXS'0«»4- 
'  I  -*XS      ItT-.      'XFIXl-tMxAc      »tXe44*0F      -PlX(F»       IS 
4m.^»x     '^     •T     T.4^     1*JJF     -vF     4^L     "^^I'KC     »OaraS    OF 


•HAIAaoS 

AltALTlK 

-.AZANJ 
T  r  ->.,     ThNu 
^'•4C    CXl' 
40-2««    VM 


4X4LTJI«     11        4     STUO»     OF     HA2AR0    FSTINA- 
S'JUCXC'S    OF     SXOCThIN*    FlJ4<T|0M<     AXO 

4-Fu«cT'-)is    IS  "acstxTto. 

OK.    15 


tAaiN* 
4i«  ocrtvM  eOHHaND 


THf     lM"x     ITj-^ri        THl    CONSTauCTlO*    AtlT    TtlT- 
IXO     OF     4X    4X)IT0a»     OISCaixINATIOX    T«4ININ>1 

'•(v,a4N  F-w   TMf  4ia  scFcxsc  co~"4No.     utTMOos  roi  •Hroaoonuaici 


xrOaiOf     4«)    FL'KMIOC    INVtSTISATIOHS.       F»«T 

xmaiot   ixyF$Ti»*Ti3NSi     LlTiNATjat  suavtvi 

ae>CTIO««l    O"     ATOXIC    H    alTM    NCT4L    V»FO«»    A'* 
»'X.4TILt    dXPOUXO'    C0XT4INIXS    WCT4L    ATOMSI 
STXTHTSIS    t»F0«T5    To    FaCPAKE    CO«»l,t«     AMD    TaAxSI- 
TION    XtTAL    XINANr    MrO»IJCS    OT    L0»    LIAANC    fONTt>T. 
AlKtM    MS  OK.      < 


•MTOaOOTNAaiei 

crTACCA 

F3a»oi«   FfaFoaxANCi  tcsts   in  a  sCA-iATta 

T4X«. 

AO-aM    Tai  OK.     It 


40-lM   TM  n..     n 


uloeo    "HSlLt    OtTXCTION 

i».Ta»»iai.»T  i«ot»^»T 

m.T«4»n(.CT   •4-ij"<FTt«   t«FfaixexT   fo«   •"€ 

'4F1CT     •4'>I»T|0N     .-FASt'atMFN'     ••'>,F4«"      .TAU^i*!. 

AO-t««  s>i  n  > .     t 


•auioto  "t»»lLt  LAuaextas 
ifALi    itTovatati 


1J*¥tlL^»XCf     "SM     OF     XA»F     19    FOL4FIS 
lX'e«»U«f      S»4L». 

AO-t««    MS  OK.     12 


••UIOCO    xtUlLCI 

atOA*   acFLtCTtOa* 

'xt   cjxaixro  tFFtcT   jF  afFFACTiON.   oo^»Lta 

S^  1  F  T  •       4aFX«4TlON.       4Xn     LltFIT      0*4^     OX      S  |  6N  4  L  S 

•p^Ltr^io  '•ox  mmsilcs. 

AO-»»a    9«l  -K.        6 


••UIOCO    'ISSILCt 

raACita* 

T44C«lXf,      IF      xHIIlFI      4XO      SF4CI      •  t "  1  CJ  « 

•  »*It»    nF    sivIlT    L.I '€»4rij«c  . 
AO-t*a    Mt  OK.        • 


AO-i»a  tTt 


J4xxcn    slftXALS. 
OK.    2* 


(AT    aCdlTAXT    XCTALt    a     aCLOT* 

•aAtia* 

411     IXFf  S''1»4TI^X    OF     t«OTMCa"IC     BNAlIX    OF 
■  fr^ArT-lF*     ALLOTS. 
AO.t*a    •••  OK.     IT 


lAT    aClltTANT 
■CLOIN* 


ITALl    a     ALLOTS 


4X     IXVf  S'I»4TI-1N    JF     JLT«4S0NK     FtL0lX4    0» 

arr«»cToa»  xitals  4xo  allots, 
AO-t*«    MT  Olv.     IT 


[AT    atSISTANT    PV,AITIe( 

■«Tt4.oa«Aate  eeaMu«s 

•«fF4a4Tl»t     ST   WHS     JF     LIXC4F    FOLTXtKS    COK- 
^4IXIX«    ALiJ''IXUx,       olaC'S    AXO    TFlxcaS    COnTaIXIX* 

c:Mei.4TCD  AL'mixijx.     hi6x  xot.lcuL4a  *ci6ht  LixCAa 

F«X.»ALUXI«5»AXt5     4X0     THfa^ALL'     5TA8LC    FOtrXtaS. 
AO-tM    •»«  OK.        • 


••«AT  raAairta 

-<t4T  rX4XSF(<  IX  4  ToaBUllXT  fLUlU  FlO»  4T 
1  4«'U  FXaX^Tl  xjXXCXS  A-.0  »A«IAiL(  vlSCOS'T'. 
*"V1|T      SO'MCC. 

AO-t««    all  OK.    2S 


JIOCO    XISllLfl     I4I»     TO    Aiai 
T4a«CT     ACOUISITtOK 

SlvlfT    P«4CT|C»     IxTKCf FTIO"    4X0    OCiTm-CTION 
OF     c  XFX*     4  •  •CF4FT  , 

4o-2aa  111  UK.    11 


••uiaco  xiitiLe*  iti*  TO  (uaFACii 
OFSTaucToas 

•>€siax   PV4LU4Tn^   TtjT   Faoaa4x   Foa   s4FFTr   4nc 

4»"IX<1    XIC-4XI1X    '  >X     'Mf     S»''BOl'. 
40-t*«    S*S  OK.      12 


••oioto  xiitiL'i  i»oa»»cf  TO  scawteii 
4Tao»»»«af 

4T"OS<>M€«IC     tXVM04mCxT     FOa    F(RS4<|X«    alStlLI 
L4mCxIX6. 
*0-tM    IM  OK.        1 


(AT  r«AMma 

LiaulO    MITALl 


4X      I  XVF  «▼  IG4T  I  '>N 
bOlLlXO     XCl*      TM4NSFt4, 
4l>-t«*     t«l  OK 


(AT  Tatama 
atrxeco*  auaaca 


wIOUlC     -CTAL     FILX 
IT 


xt4T     T»4XsFta    'OfFFIcIfXT     Of  Tt«l>  I  X4T  10*  s    FOF 
LIO.JIP    i»T4LS    FLO'l'Xi     TjaNultX'LT     IN    4     TjJ»t . 
AO>t*f    *•«  CK.     ?S 


•••AT     TatATHtaT 


4-.IX<J    •t^FOXSf     •>»     !••    XI-C^-XO    ST(tL. 

Ao-taa  Ml  OK.    IT 


r«.uto  aicxAXiet 

T^ANIP'W'aTION    of    »tO    XATiaiAL    OOt    TO    'AFC 

AC'iox  Axn  xtTHOos  JF  xtASuaixfi   IT. 

AO-tM    Ml  OK.        2 


aMToaeonuMtei 
traaiLirr 

TXF     -1SCILL4TI0XS    OF     4    CAWITT     ANl     STUOIFO    r»C" 
THF     5TAXO»0IX'     yi     T.<C     WTOaOOTXA"  IC     STABlL'TT    OF 
'•'KISS. 
A0-»««    21*  Olv.        t 


fu^atoaie  FLO* 

HTr>ao<.Fx-4ia  C'«xical  «in(tic  calcucatioxs   in 

SU^ISOXK     FlOFI        C3XBUSTI0N    CXAXBta     AXC    •'OIZLI 

touATioxsi   v4«iou«  xa7ZLC   sues. 
Ai>>t«a  r»T  riv.     « 


•FfroaotTATies 

tFFtcr    ">«     INITIAL    MTjaOSTATIC    STNISS    0»'    Txt 
PaftFAdATlOX    OF     SJ»F»Cf     «Ay€5     IN    A    LATCRIO    XIDIU". 

Ao-t«*  aoi  OK.     9 


a»«YDaoiI8e» 

BAKO  SPCCraua 

T-4F     MTn^lXVL    B4X0S     IN    TMt    NISHTacOa. 
XATICAL    AXALVSIS. 
AB-M*    4tT  Olv.        2 


aHvacasoaie  wotZL(t 

•AS   FLO* 

ViaaATI-INAL    ■yOXtJUILIBNIUX    »1Tm    nit«o«»n 

IX  LOa-ncxsiTv  fl"*. 

A(>-t«a  ito  Olv.     « 


aMvacaioaic  aixo  tu4mcls 

CALtMATlOX 

C*LI»a4TI0X    or     vox    «A«X*N    SAS    OTNAXIC    FACIL- 

ITT'S   100   IX.   Mrafa^LOClTT  tixr  t>jxnl. 
AO-tM  tT«  0|y.    so  , 


•HT»cavct.eeiTT  aaojccTiLd 

PtNCTaATIOX 


TAa«T    "^"CTaATUX   PatOlCTIOX    bt    hish    <PCCD 


NI-ll 


rrv  -  L*u 

MB     «.T«4    <T-,H     t»»t)    iltLli'IC     I'<»4CT. 


•iHiiTivtCArtw  rrtTcvt 


40>r«*     Ml  OK- 


T>«     t«TTj»    !»r    4aTC  aM«    >i    !•<    »/'«-iOJ    •!»C«4'' 
M>-t««    MO  SI'-       • 


•  IU.U"tlUTt« 


»t.it>M  n*ntc« 

'■.'.CTH-W     4«>J     I'll    «<4«»     4«l     <v,THt»UlS 

i4A0     ■ . 

tO-l«<    !•'  Ol»-       « 


4N0      )•      «C 


i^»tmn  t^crwA  9r  -vl  >«fi*u«tieo  c  noaLt 


tM 


Olv.    IS 


•  liMiaiTion 

KMrmiMMUCkdC    «CIM 


44^!)   ■•v«^   r4:)-   <4'L.L:'fs 
»»0»4nic    '. 


T-«     XV4fC     J»     •<rt»U^««!"      »N0     4»&o>.4» 

v:«"T«!"fi   ■»   •4«'\  «»«Lf:ttr   '•   -    ■-*   '      4if» 

40-(*«    **0  Jl'-        1 

••"'it  4«n  -oi«:i'><>  •!'"   '■*   r4«T".s. 


I9NII«r|0M 

M».t««   IC  =: ' .      i 


•■<C    6t»<rT« 

c 

•^  ;i>.T    c  «»i 

» 

»«c  -  1  c  -  •  J« 

T 

■  4a<«in«it'-   \cio  t*  41  i«t«»c''  "wci-iic  »f '0  »»- 
vivijiac  ••'cuivx-   »••  n«T    m   tcjt  iItm  tiTj 

»-"lTHTV*4MtTU«|<-     »CIO     H    "•0*''9«IC     4««    IK-T 
TH»     >■  I  «  . 


^^•*4     » ''40**^^'4t  ■ 
40-»*«    0«1 


<€  'l  XI  •'     \ 

01«  .       2 


'  4'<(       4 

't  4*.      in  » 


ai>.    1* 


(4atija    riTti^rt    .NO    «fL4T»0    "»Tr«I4LS. 
*»>l«a    4M  Olv.     14 


r«4e<I««   ••r^   ««Tti.LtT»   vtMicLt   »i"r   C4i.  i»»4r  lO* 
aar«  r»o«  4  *4«vtc    •  ■»«4«iirT»' '    '4»f   •«»ooct? 

»r    t«>OT\.<    r«0«    4>l<i<MriO    SOU>CC    ')4  T  4     la    ••« 
CTfl»0-»     ••»I«0    *»»€•••     C0»»l'Tt«4     4'     '"» 
t4T(u.m     "»»     CtNTC*. 

rr  OK.    w 


'jmUf     4C4TTt»    C0l»IU>llC4Tia«ltl     •»     >4O«ilT0«i 
A^rfflM     4r-««l/'«l*«-|l      I-«4V     «4rr4TtOil     M4{4«ni 

laac-Hoac   ^•>«i»«ol   ct«iTt4ii    cooviiurt   04Ti 

i4Oi4TT0«l      4N<»%-«I      4«l/«*4»-lll      ▼»Lf^**04<«      f  *V(  1  •- 
V^^TI      4<4r'\«C->M'      4*«/9>tO-ll      4M/r%4-«l 

r»  oi».     » 


•  lONofcaic   ')tinjaa4>KCi 

»a««4f'rN4     »^^     '-**     -'■•'     r«rwi*S(----.t:*#.' 
»><r      %»4Tl      >*      'H¥       ■■)«04*Ht4?. 


•  4013   nuat^itSIOM 

*0-l««    Ml  3K. 


»«at.4Cvr44    I  <•     'M*     ^T    »»f>j«  «<•-■<  :i-T    :    "^t* 
0*    ^Hc    r  j«r^^»»*4  4f .      •   %.o*  * -4  <• --,{    '••1  - 1  c  * '  >•   ">• 
T.<r     i*4^t     ^    '-*     •i«j^*.<4f. 
40-t*«    lO-»  -  K  .        i 


4      *4»»«C  *•  •  I  i:4l      4>»4l'5!4«       I  VV^v  '  :  •»<»      '•4'»i» 
r4»^Ta^     «ir       ,      j^'":*"*"..     *>*'      4*4'     r44T«      ;  o*  1      (N 

*»-t««  Ty«  OK  .    ^^ 


OS     4Ut.''tl( 

>«0«a4l<H|iM     ICO^rUTtlltl 


40-l««    1«4  niv.     7) 


•4.»»O«4T0«Y    r»J|M<(ir' 

•  <     IN»»«T|(l4ll->'<     3»     ,.|0<-10     "r'41.     Hl" 
40.t*«     !•>  OK.      : ' 


4«.Aiat«4a     •OW«D4*T    k*'^* 
1 9U4  r I  ON* 

%l«f       »T  4T^4'*  I  ^^      »Ot.UT|-»4i%     ^r      'HC      •<X/HC4«T 
^4*r4     fiut^'Ml     r-,4     ^t**Il«4M*       I».Ca«"^*14»I»<    t  . 
JN4T[40»     r^-it^     In     TtO    Dl"r'«5I'^'     4'«C    "»     'TIAOT 
"^^•»     l>l     '-'•Cr     Tl"t4it04»    "f*'     '>«'4IStD.       ■^I'«« 

IN   ri'eNii-)^   ■»    3-«-»4«4P<rTf4   «»ju»  ■ttmO'. 

4n*|««     111  OK.         4 


L4<>|il4a    •0WN04«V    L4'tf< 
•  4«NC  TOMTTMOOTIIAII I  C  I 

'•»«r»4I^N4     'T     lO"««4"-'-L4''t«     '"K»«««>' 
t-«rtl"j"lN4.      VtLiyl"      i«4Plr>l»?      '■>*      4»»t.I'4TlOk 
.^     N4V<?T->M»3«0O»N44ir      4CCtLt44»  IO«i     C  NA4»^  L  1  . 

4n.i««    too  OK.       • 


4|IIV«<I«I 


»t4»i»ii.'"    IT   «ii'»j«ccr  •V4s»ic» 

S'4'jC^'44t.4     ■■->•      4««V      4I»C44rT. 
•  fV-r**     114  OK.         1 


«441»«     -iIKI»M'«<     4«C     S'MrltD    '"O"     T><    ►OINT 

J*    »ir«    y    'H€|4    •••v.tC4«'i.  I"    'J   c>4»v.t«-i'»Tr" 
•  N«.»lHi       iJTJfl.*.    rMto*".    L^Of-^J't"    Th»-)«t    '» 

:^-.,••.      »c"4r4tC«i.     •«'mO04'      »4-»     'MtO"''      »'"UL4- 
'•^.<.     "4l»»-)v     "001.4.     Ll.t4»     S»4»>i4. 
4rv.l*«    0O«  OK.     ?« 


4CMMU4M 

I><«T«UC'I94|    •44<IIMk.t 

ft      4TJ0»      -V      441'rtN     C  .>•«•'*•  1  C  4  ▼  1  3*1  I  »OCft»VA.4BT 

..'S'4.        4     ^'4'     T»     "WOl     4'«^    '••4414     •"IC"     4*t 

'jM4ir:r  4444  ! , '    jir»i:AT    14   "wrSfN't^   iiTw   4   ^  H* 

■5»     r,4if,     •.tar^4     i-clCH    CJW.C     5'     "»€0     1  ■<     TM»I« 

»•  •:£  . 

4r)-J*4     >«^  DK.     51 

ft     4^4'     -w     •4|'^tN    C  J«4»^^  IC4' lO^i        S*^«*C»- 
'■^V4      »-m      "C-miCH.     "4MLI4;.      Wl'Iftrt      4MC     «(V|||04i, 
40-t««     M*  OK.      M 


LAV  -  MEA 


H". 


'^f     m^mr'myjtt,     tr     4>tD14'    CO«iO'«4<i»»     I" 
|»'f«yO-4c  r-     •04I'1:n     i«c»     .        •fL4'Kt     l«»0«T4><t 
»      «>.»      j«      -H»     <N-'«i     4»fc'«4..     ^rT(4«ii,»i,T"     0» 
^'•-II^CJ      -'i«l40H*NT      Jli4Cl''. 

4n-l««    ••O  I'K.     >J 


•«.4Wai 

•  t*4.l 


4     fTUUV     V     MI'TtV    CjMi«MlC4T|>>il        >oC  4«j«.>*'> 

i.n»».      4   L'S»   ■»   ajwns   4««)  »H»4»€»   •"IC-   am 

J>»«C»»t4«Il.»    JI»*ICJLT     rf    '■C4f«l''t'l     "I'H     4    lH' 
J»    (44((«     ft«0»     .-iI:h    cJUCO    Of      .wo     IN     TM»1« 

4     »n»»     ■•     WII'Tti*    CJ4l'«MIC4T|'Mi        iutrn- 
Tt(M«    ran     '»C"41IC4L     «*41U4C     ••I'tN',     4>«    •«v|»10«.. 

ta  i>»  M*  ai»'   11 


•  iiTTtaaM.* 
vririrricM. 


r»  oi».   i» 


•JtT     F<MtM(     »ueLl 

'ftC^TOn    *ff»t;'rN.   '-.^4-4,    4'*!*:^;"    3*    jC ' 

4)r.4      -       I44»^44T    ;*T      ftN<,      «f*'iv4      ^^NTI'l^N*. 

o-f^ft'I-jN    -w    -fT  ft '  ■  ••  ,    ft  NT    -c  ft ' : '.^    ■*?-•;.  IN^.    ^* 
**ftTifti*t,    4r44*uNO'».   ".*i      .44    '    >-    r**    . 

4l>-t««    Ml  DK.      O 


I 


:;*   t_t4€NTft^.    stj\.r 


;n   j«'   f  •.«]«« 


"^^     "!  IT  14 
>0-t«*    4*1 


^ft4444      ftNO     l.4V'44"  4     4  1^  I  ''ft«4*».T  . 

4(4.1**    0»O  OK.     14 


L4M4( 

4Tix^*    -v    ■>*Tr^:*^    r;K<4    '  r  c^*- 1  .''Jt  4    ro«    "414 

»•"'•:'  44  !••'■.  »4<"      .•ITC-«"«;     '"'lalNtNTJ, 

<ft4ft54'      ft»'      «»N     »'«IC'      fI»f41-»NT4.  •>ftO»»"0« 

ftHO     ■)»Ttc»->»     4t4J't4.        at'-»14'"«    1.44t«     »41»L»4l». 
4f>-l**    Oa»  OK.     14 


LAir*4 

■  I»*<J«t 

.iv."    Vft"!*!-"-   '•O'"   ^i(^rr»«ic   »il"  i4ic» 
•  r  44  >«4. 
4o-t««   ti«  "K.    a 


4«,AM«4 

IIA14« 

4C  ft4ftJ<l4^'  ^T       J#      T-^      i)#Tf4c      •^4^     Ma«U04.T4A. 
4fr^eCT[>N    •0««4     TN     TMt     laTA"     '•Fk.O    »404^    »*4NOA»P 
i»->^»«!C«L     »OOII«     ftNT     a4l*44Cr4     .««N     ILLU'l'M'fP 
■  t'..      •N<;>^4CNT      L'*-*T. 

4e-i««    <1«  OK.      4 


■tStCM.    laUIMCTT 

i*»«^r»*»^«    H  r>«   luTiiot  ftwlM   o«  j~ot»i»4- 
•cf   il««>L   ix  t<«  9uT«4<r  OF  r>«  M>rti>x4  4>«  *c- 

CMOliM    f>UI»««»"lT    JMn    IK   •IXI^lC4c    •fM4«CH. 
4    9€TAlL*n     VHCV     H    "•HenTl"    »0«     'HC     at-fC'tCN 

*■•  CLiviwioa  or    iftiTiarfiMiter   4|Th  •irr«tNcr 

TO    r-m    tl**    »AI«.     .«11»<    XI»»4JT     I«W194<«:i     4"»4.I- 
'!(«    »4ICX    '4    *0    VftCI>A4.t.''    jicr. 
IM  on.    I* 


IT    (IMI*«    XOliC 

tttomt 


4j»»*f44'  » 

■«4»    »ItL1. 
A»-I«*     3J* 


IT     TltHTtUt 
•  ADA*     AHTfTNAl 


4t.At(4t 

Ka*OLAa|i« 


•  .:4#     4  1'-     '-'■^44i4     0*     THI 
....     .(4 


•)4'4»<.r 
C4'  -14  :  ft. 

40-1**     I  TO 


4M4      4»ll«t»ll«)»«l      l>4TTe«'      MICCTI04I 
OK.        4 


•-ftj      f»»r-r      J,      -r*      ^:.N4i        4t:f.''::N      4.<ft-      J4IC' 
»HT     fo'").     •<»     ft.'t.N*      ,N     ^"^     r/'r-.,.f     ft:»C44^' 


A»-t«4    OOO 


44.4LMCMII4S     lITtl 

jW4<««a9U4n   |T«4jcTt>Ki 

-.-tor     »•'«     '.«     "tllWi     3*     4*K>C4     I»<X.4TI0"     »Tt- 
•r-4      f   -lA         NX4.•A^>.M,'      »*.TTC»KT       l'4iXTu*f«, 
AO-IM     >T«  OK.       11 


•C4VAL     NOtZLd 

t4S  rvot 

HtNU'N'C     0»     THf.    COtF'IClfNT    or    C04«»f»yATIOl 
or     »4f»4u**:     flF     4     •tr4A[>tO    FL04    Oftft     T'^t     VtL^ClTT 
^•CT->«     IN     ▼  *t     Sur»44JNlL     SCCTION    Or     4    l4v»l 

An.j*«  ijT  OK.    n 


•COT    mCltUK    «tC4IICM 

4T4(I1LIT»     4N0    '"ITTA-Kt    OT    nOLTBOCNUX 
DI4ILICI3»     -04TIK'.    JHnt*    VA*TIN«    Tt«»€l<ATI>«tS 
4V0    ••tlSi'"'4. 
AIV>t**    !•<  Div.     14 


■Cf  A»4IIM 

AITiriCIAt.     IXTtLLtMNCf 


Lt4ANlN'l.      ■".CN€44t  I  TT  .      4  ftwC      P#  ObL  t  »- 40t.  V  N*  . 

thc    cOftftCt.4T    3r   ^t»4Ni»ftG    IN   4ATiricl4L    I  NTr  ll  I  Of  ""Cr 

4NC     |T4    «f  1,«M0N4'<1»     TO    SCNtRftLlTT     4xr    PUPBtt"-         •CJNCl 


•to*    Tfi«»l«»TVl»t    HIMAItCM 
tlTTtdtl    «    COO'OXCXTf 


L  34     TtHprmTUftf     J*»fA4TI0N    Or    ts4TTe"lLS* 
AO-IM    *«1  DK.        T 


4'>l  V  I  N<;  . 
A0-1*(    *«• 


•CIAtT     MUAWt 


OK 


Kl 


N|NI.«UN     ^.^     44^IC     4OcvJTt0N4     'C     SlNtUL** 
Ll*«f44      4T4Tr.ftft, 
40.t«*     Ml  OK.     >0 


.ItMT 

■(4|JIIC>«><T 


ft     4TJC)»     "*     J*TrC4i,     44C:0ft<CT4T     15    P4tSt*TtL. 
AO-K*    tTl  DK.     74 


•4.I4HT 

»e4TTl«TP4« 

NIf     4C  ft' 

•  ft4T|ri.r4     -, 
Ar>.l«t     144 


■  0<JN0S    4    tSJUMICi 

4E4PIAftT.>AT     riJHCTIOft*    rOLLOVIN^     THO«ACK     ANO 
T»044f  O-440TNIN41.      I<J|M1CS>         fLUOXABT     CO"- 
»'LI4'»Cf.     »L'E5l.4«     *£nTI^4TI0».     INSPHtU    t4S 
0'4T4IHUTI  IN,     ^f -.Ti^jTIOftl    A»40    444    e>CHANG'> 
VNT  IL  AT  1  o-i-PtKrij*  I  )^     I4e4L4NCT, 
An-l**     444  OK.     16 


•"MHINC    TOOLS 
r«teTio« 

■Crw4><lC4L     4l"<«IftO    BT     CUTTING    or     fttCTAL    '0»DC' 
4'«TiC»I(;TI  IN     "4Tf414i.4. 
AO-t«l    TT»  DIV.     IT 


•4TCJ    or    Le4t    THAN    4    'AUTS     IK     lO    TO    TMl     jPTH 

PO»H    rc»    OAT. 

40-2M   T4I  Olv.       ( 


WUNurtCTUIIIiM    NTTMOOt 
CLECTUte    CMNCCTOffS 

trronT  ■)•»  TMt  n)oocTio«i.  ot-mioiim,   ano 

TE4T|N«    0*    'OW«tCTOK$.     JOTH    HfrfpTACLf    AM^ 
PLUO    Ty»t4    »0«    T«T44I4L    C4etC. 
4(».t««    tM  OIV.        7 


•MAMurACTUKliM    iWTMant 
OUARTZ    *CS<><UTOIIt 

ftPOSHML    rtt"A<£ONt$S    STUCT    0UA«T1    C'TSTAL 
UNIT    C«-HN-JT|/U. 

4»>t*«  «ji  uiv.     a 


••UMur4eru«i>M  MrTMons 
■ecTiriMs 

HiiiM  viLTASc  SILICON  «ecTirieH  stacks  »t«t 

OeV£1.0»>€D    r«0»    AN    AJVANCCP    OC^ISN.        oeSI«4' 
S4"»V.tS    mtnr    C0-<«>4«ED    ano    OUALinCATIOI.    t'st* 
•rot     ADNINMTIHeO. 
*e-t«4    T)1  Olv.       4 


'€4lNj    'JNCTI3N4    rO«     4»MC»ICAl 
'    4tr4.CTIve     I  NCvt  I    nr     1.25. 


_i»"'    v:ft"t4[...  (■•ON  "i[LfT«ic   riL"  I  4St4 

N  t  4404  4. 

40-1*4     TI4  UK.     74 


•t.I4>iTN|M* 

CLtCT«0«A4NrTIC    ritLOS 

ft.ftt'S'^       -f      T-*^       .*4IftT'0N4     Of      '-»{      MA&NrTIC 
*If.)      ^r      .:-,..N!N-  I4t.--.44uf4      »N..      .ftklAII-NS     Ct 

'HT     ELf  :T4'>.ft'-.»4r  T 'C    rlt^'^    4T    ot4TftNct4    fm^r* 

lI^.hTnINv.       •  '  W:..4.*"t  1, 

40-1*4     T41  01  >.        i 


•4.I4MTNIIM 

•<A4N(TIC    ri^LOS 

ft'«4l.i!4     ir     'H»     /44UT10NS     "f     T"E     "AWiTTIC 

»:'^J     ""r     _!-4.NlN-.     J14c-.44Gf4     4N^     .44I4TI.*nS    Or 
'    1      ELrC  '4  -..ftr.Hf  T  'C      rit..t      4'      "t'TftNCt'     r4r->i 
v'f.HTNlN.,      -  '  4'"*4-,r  1. 

40-1*4    T4I  EK.       1 


•«.1N(44     |TlTtN4 

-IN!.*.^.     .  ftC     ■«ft4U     40t.JTiON4     T^     4!  SOUL  44 
t.  •  NT  ft4      4*  4Tr  N4. 
40-l*«     44  1  OK.      40 


•tiauIO    N(TALl 

Mf»T     T«ANl»f« 

ft  1  I  NV  s'  I  j»  T  1  "^N  or 
aOTLlN.-.  .4rft'  T4*N4rE4. 
40-1**    1*1  L 


.lOulO    •«TAI.l 
TUBtJLtNCf 

■<4T    T44Nsrc>«   'TCrriciCNT   prTL4.«iNAT  I0.-4  ror 

wlO'iin     NET*     4     r^OPl.r.     TjANUVENTl.      in     ft     Tu"t. 
40-l«4    M«  DK.     14 


4.040     OllT«II4JT|a4l 

f^nt     jy*4     ft     CTLl4t>E4     ilTM     CONl-Ac      HtN'SPMCBl. 
C«l      ftNT    r^ft'     NC4f«     »^<^     H'C'     ftNttLt     Tr     ftTTirn     ftT 
-r»»440«<l-      4>.Tt-S. 
40-1**     14  1  1,1..        « 


L9*ISTICi 

SI"UL4TI0N 

4  1  -.A.4TI  -^N     v>r      I     D,14TIC4      OrfAftTlJNi      1  N      ftN 
JNOC'Pf  VI  !.'""€''      Cl>"NT4». 

40-l*«    TI4  OK.     la 


•«.0O«    4NTIIn4S 

rt4»|Tts 

I4»T04^'     ftNO    "riciti<.    DftT*    or     4    HB'lTt- 
C04'>€n     NirTftNft04.44-C4VI  TT     SLOT     4NTCN4ftA.      A^'O     4 
rf4"ITl     L3«Xn     VN1T04     4NT(>IMA    ANt     tlVlN,        T»C 
tt'CTaiCAL..'     4"4LL     rcNAITE     LO*r»„     L0O».     t"C 
OirOtt      4NTtN44l     •'^t      4N4l.TJtO.  i-OSKS      IN     Ni4« 

f  LJ      44t      .>'4rj4»ri      A4      rU«4(TI04(4      0*      440104. 
40-1*4    TO*  OK.        4 


N4CHININ* 
STtU 

■<rc«4NlCM.     4')l»'I»j    BT     CUTTINS    OT    H£TAL    rOiOfK 
ANTjrAICTIlN     N4Tt4I4LS, 
An-1»4    TT4  DK.     IT 


SIU* 
rAATICLt    siri 


IN* 

Tit    M.L4TI0N   B'TaerX    TMt    KceUINCMCNTS    ».•« 
6€0NCT«IC4L     OOALITY    Or     rO^OCOArnlC     NA"riNr     AC- 
COrOIWO    TO     J. 4.     NATIONAl.    "AP    ACCU«ACT     STA>V4«nS 
AN<1     TMC     S€-).«T«IC«L    aoA^ITT     TP    BC    fRPCCTC"    rnOC 
AC«tAL    »M0T1i«ANMrTHIC     NArPING    PSOCtDUBtS    UMJCP 
OlrrCrtNT    C->NOITI'<NS. 
4e>l««    TIT  DIV.       2 


ri_A«E    ".'TrOHNANCE     INVEST  IG4TIUN. 
A0-2*«    2*4  DK.        > 


•««»«HlTtC    riCLIS 

EKJ4T1t,4     4I«ILA«    to    BtRNOOlLl.S    tOOATION    AH 

'loNo  rem   ft  conoo'Tinc  ruuio  "itm  a  suPt«'N«)»ri 

"4r,N£Ttc    rir^.n. 

40-1*4    T2«  Olv.    24 


Mooctie* 

iiscus^s  A  ppopjseo  tupcriPfNT  co^cwcu  with 
THc   «"ort   N€Asm«'>4£NT  or  thc    inoca  or 

»rr«ACTION. 

40-t**    S«4  OIV.       2 


•"AUTtNJITt 

tMXHt    (lUTKtALlI 

EVALOATI-lN    or    .<lvi»-NIC«tL     STttL    rO«    APPLICA- 
TION    IN    BOO'TtH     N1TX    FASnCATION. 
40-2«*    014  DIV.     IT 


TIC   rifLU 

PLASNA    0»eiLLATI04«» 

4EL4T1VI4TIC    0'SPt4S10N    RELATIONS    FO" 
T44N4VC4S'      ^N0     LONNlTUOlNAL     LIN'4«     P^ A»HA     OiC|L 
L4'ON4     44'     ^E*IK'). 
4(4-2*4    2>0  OK.    IS 


••«»«Mf  TOMYOOOOTHAP I C  S 

lL(CTitoMA«4irTic  rtyts 


ON    PL4Nr     lINEab     «4(i»<CT0MTDP0rTN4»lC     4AWtS, 
40-2*4    IS*  OIV.       9 


•MAANC TOHTOaOOTNAN I C S 

PLUIB  r\.o« 

I  <V£4T.-.*TI0Ni     jr     THt    "CTIONS    OT    CHAPfiTO 

^•"TiCLrs    IN  AN   iinUed  floio   in  electric  anc 

"A'-.NC'Ir     rir(.ns. 

A0-2*4    4*1  OIV.     19 


•MMlCTOMTOMOOVNAMtel 
SMOC«     f4Vtt 

OdLIXjr     4M0C4     44^(4     IN    STEADY    TIO-OIHCNSIONAI 

"•TD4^N4'-P4r  T»c     FLO*. 

AO-244    4**  Olv.    2S 


4MAK4S 

•  IBLlOMAPNtCI 


NASC«S     4'<0    LAStKSI        4    B I  BL  1 0S«  APmY  . 
40-2««    OSO  01 V.     24 


SUPCKMIBM   r«COU(MeT 

4    (UTILE     NAKII    OJPCO    alTH    CP     (AS    TUNASLC    FKOP 
4    'NC     TO    24    ("CI     >    CAVITT    PASCP    OPtBAT[0    <T    2T« 
OSINI    TIOJ    "lOPtO    NlTM    CNI     PA«APA6ft«eTIC    PEAQkANCe 
»PrCT«A    or    17    I0N4    IN    POTILE    tf^E    STOOItO. 
*B-t«*    III  OIV.      • 


4TC*t4|.I 
TlIT    HCTMOOS 

rtASIBILITT     or    OtTEPNININS    VAPIATIOH*    r» 
"4TC4IAL    C7NOIIION5    ANO    P»OPC»TttS    ST    HCA4un|NC 
THC     -KAT     TP4NSFCK     FITHIN    THE    'tTEPlAL     ANO    THE 
or S I'M    or    4    THCKNAL    TtST    STSTEP    FOP    HCAtUPlNS 
ANn    atCOPII'W    THE    VAPIATIOAIS. 
4e-tM    MO  Olv.    14 


44.04     P4SS    r|LTT«t 

'IlTfA'v-.    c:J.»PLt*    *"IlTEBS    "ITm    CONPLI"     FIlTEPI 
T-ftf      I-P'X4f     PESPON4E     or     THE     r(LTEP4     APE     CPPPLtl- 
Vfti   Jfl    roNr-'10N4.         T.4(     SISNA4.     4NO     NOISE     PPOCISSES 
"UToAlLT     TN-.€PENOrNT     AN.:    C  O.^L '  ■     V4LJCC.        TNE 
AN4LT4I4      IP"L1I4      'J      4N     EauIV4Lr""      FIlTeAI^N     $TS- 
Tf*     C')N4l4Tr.rt     or     Nt4L     4I''.N4l4     4nO    Pt AL     r»LTEPS. 
AO-244     Ta4  DK.        • 


TOfTPICTION 
ALLOTS 

Tf«Pt4ftT)PE    DE"E«l>CNCE    or    naGnCTOSTPICtioN 
4NP    COfrriCTENT     O*-     LINE  44    E«P4NS10N    OF    tLTNVA*. 
AO-244    T74  PIV.    25 


pMMAMNCNT    FNIINCtPIlM 

THf     TMrO«T     or     -ULTIPlE     BUOWTED    40ALS     IS 

INVEST  ir.ATr-', 

AO-244     >01  Olv.     16 


*M4NAS(N(NT    tW^INCEPI'4* 
ANALTtll 


tJSEPS*     '.''lOfc    FOP     A    PAHUAL    PFPT    OPtPAT  I^HII. 
A0-(*4    TOI  Olv.     14 


*«AH4aCNCNT    EN«l>«(«tN« 

UMtriO    ITATCS   MVtatMCIIT 

4JtINE4S    NANA4"<tNT    COWaKEC    4ITh    aOVFPMPCNT 
»4N41tNENT     '0    0€T»P4|«»     IP    TMEPf     4«t     ANT     AVAIL- 
4NLE     BCNE'ITS    r»0«    BuSINCSt    (UICH    COULO    •*     AP- 
PLItJ    TO    SOVtPNNtsT. 
AO-t*4    IT4  Olv.     16 


PMATMCIUTIeS 

ATOMIC     0PTKOC0N*LC«««TE0    LATTICES. 
A0-2M   0*0  OIV.    IS 


ATDII  ALacnuA 

4<l    ALV.OPITNP    F-W     The     SOLUTION    OF     SINOL'ANEOUS 
LI'^CAP     AlIK*P41C    fa.iATIO«S. 
40-2**    HI  Olv.    IS 


NlNlNLTft     440    4A4IC     SO4.UTIONS    TJ    SINGULA* 
LINEA*     ST«T»NS. 
40>t««    >*|  Olv.    V> 


4T4II    4LMMA 
IMTCIVtIICNeC 

A  ppocro'PW  rop  riNoiN*  all  peppissibl*  basic 

CONNJNICATION    NETTOPAS     THAT    CAN    »E    OEPIVE''    rpOP 
A    «I*tN    »rT    or    PUT)4L     iNTENFEPrSce    PATSICrS     IS 
OCVELOPtO. 

Ae-i««  !••  OIV.     s 


4TPII    4L«CMA 

THtO«T 

Pt*PP4xa*NENTs  OP  sauAPc  natpices  aiTH 

NEGATIVE    rL'NENTS. 

AO-2**    T«4  DIV.     IS 


•mUturACTUBIMt    PCTHOOi 
CPTJTALi 

4SIW.     Tr4T     a«i»4».<"EnT     ThaT    ntNONSTKAT'S    THE 
CA-iIN-AOt/       CHT4T4L     ttNITS    HAVf    FPEOL>€nCT    a4  I  NC 


Nil] 


••Vasuiic  THCoar 


T.4t     THPOPtP    or    F.     ANO    "•     "lESi     ON    AMtL'TIC 
NCA4JPE4     IS    iENEPALIiro    TO    VCCTOP    VALUED 


MCA      MOL 


.••[•111--*    I'    '-«    C<>»«IC-««»    -^Cl-tOfclc     l»'l»- 


M  Ql».     II 


ca<Ma*l(n    ivalslTion 


iTW.1 

-.4'.    i-*^    r^j«'    .x<l»«l'>*    •-«    l.t"-l'«- 


"I£«'»"I«I4TV»ITH'II>*     ltLtCT»0«IIC|l 

....  :'.'.->    I-    •   -•'•    't'-TNiL    I'I'i"-    3»'1'V 

••,14lllvl''        .1-1'4M^»     ■*     •»C<-n.NC'.     •-!: 
40- 1«*     *Jf  Ol».  • 


■  T4<.l 


■  '     -  *  '  r  ■  :  4t  1  • 

^*      »',  »^''  '      54      4^' 


••^tM      <«A04*I 


*  :  -  4  144  Vl        ' 


r  . . . 


.v««w^   .w  ««r>»-«  4rTtnu«'i'>»  4»«  c04ai-c«t.o 


I^TtW'*-.*! 


4   -<r.tL£->   4<-<t-«    i»  ••«»*"T»n   »j«    ">«    j«'fC'te« 

4»     tLl"l«4'I>.      3»      1'«TJ«»I«»«<»      •!'-     •I«ft»<t 

t^    '-•    HIV-    i4i<.    -"ix    x/'^vj'    i-»f34"<i    4-»v;- 

«e    I—     1*0  OK.      14 


■wCLtlC    acins 

»»«4Ct«l    -    ■■•»<    •t/t4i.t0    »»»'    '""K*     It    •'■»' 

-  I  4-t.»«eVe'»    »T«lW»OI««     Il«It«»f     »"4T     »-.»T«Tl.- 
;4«I|T<M|C     4CII>     I«    4..     |«|MCT    »(tLflC     »<'0    •'- 

,,,,T,^   M^cuav**-    ••»>   f~»    '■   '»»'   •""   "*" 


4.«t«4      5*      -»-''^f       "^'Wt       -S     »r  '  t^\  . 


(T4<.t 

•    4ar   .«-»4i4-'5«   iLi"**    '-'    V"'    k>^"'<:t 


IT4LI 

»•  '^•^  4  »  •  f  ^  . 

40-t*«      '40  '■'■       '* 


I 't  9«  n « 

Tt^'ljm     X  'iBO'  44'  -O-i      '»•     4'4^k^<4', 
4n-l««    »T4  ' 


ItKMC-'O-VIH    •4tle 

,-r44'4'.<|  -.JtC  |441«      •••!  S      4      .-•.* 

4  4  HTJ       4'^44'  :i,'4^       '4't..''        '-  "^    S  :   :   4  '   '    2  N  J 

^•^'t". 

40-.t»«     l»'  "!••       ' 


4«|C«0»4*f  t 

»r  4  •  »f  •  !  ■• 

•^444,       4       !•••>_•        •i4--.«-4-       ...       ->«.       '.^       "U«r- 
•  4,«      ^4-.V     I'-l"      '■•     -      •-«       M  4      <      •«4:l       4-      4      .«4« 

.•  "  •  4^        ■   ■,-    [^l-C    ■ 

4'^.t««    •««  ' 


»ll.  !  '44'      44»  !  Ii4t 
4C-f  4«K  !  •> 

r      ,  4.^  »f4       ..44:»,     .      ■_•<      ''JX*. 

4rv.|*«  41  >  . .    J'* 


lilt"4«''     ««»-!«t"«»'l 
•  •XX* 't 


MOM  -OPT 


0«TT    C4m.O    «»T>4O0 

tlHT^l.       ->C4SC'       ••lj»4ll'>fc      IN     •l'.44>      4LL-» 
f     «i:      .4TTI-e»      .P'"^  ;i  t»44Tf  L      ON      '•*?       IB"      'O^C 

•r-4  «-  ^. 

4R-1M     Ml  3  1..     75 


4^      4N4l.»5|t      44*«     C04«»*4tV04»     '^C     r  >J«     MCTmQOS 
P44  4..^.  4  ■  . 

uy-t*'    •«4  CI..      1 


0TI04. 
t  «U4  T  I  (Ml 

•>4.|tNS      5*      i4^.[>^|  "•O'HN*.-      4B0'T      '"-t      BOC> 

41  ■^.      ».V44N'4      .>*      -)4(NT>"     4fL4''»'w      '"      '.*      r4H»v*- 
■■If^      4»t4.       4CC«l-'44TIO-i     4Ii4«IVl      '"      '  >«      '4..1"- 

r  '  tr-)    4it  4. 

4'%-t»«    •»«  "...     75 


OIK     IK40MI 
■C  SUCTION 

4  «tTHOT  or   noim  ntjucTiON  ran  lIniah  k»> 


Sisf   inAoiai 

TOVCtlX*     ••«(     Tt^tl 

-|I"1T4L     '3"»JT»«    WIOS"*"    '0»     »     TlO-CIHfN- 
SI^'«4i      <0-»l.IX»44     4><4t»ll»     f*     L«»4€     S  1  S».»i.     TH»»t|. 
IN"-,     14»t     -K.'ICtl.        ["^."["tNTaL     0»'«     Ot.    t    V»«I- 
44,_t-»lTC.4     ••4<r,.!>ll-I4*t     «"»tl'lt«.        Kttl't 
•  'naC'l>i4     IN     4     «'-4TIN0     •4Vr     4"»LI'IC".        »tO«- 
■rnX'     '04     t     r^t'O'iH.^    l'0TtNTI4i.    COClCCTO*. 

*B-i««  oia  Du.     • 


•  lOtroTMCSM 


ITUOICl    If     THt     C4T4SOLISH    OT    THTKINt    B»    CO«V- 
NCBtCTCKIliX    H4VC     *I^4lC0    TH<T    ThVH|NC     IS    FIRST 
0"nlln     TO    5.>KT~<rtB4l<ktT»*IC     »CIO,       tXPr«IMtt<TS 

co'Kt'Hta  'Itm  NofLiic   »c!0  iiesTNTMtsis  rna- 

CK-CMCklO    »T«TI«'OI««S    INOICOTC    TH«T    »-«»T»nL- 
e4»%ITU«lc     4010     I«     4N     IVOIRCCT    XWCLtlC    »CTO    PT- 
■  I'lOINC    •••CIMSO'-     '""O    TM»T     I*    TtST    tlTM    »»TS 
»-»eTMTL»»4«lT0«ir     4CID     1»    NdTOmc     »N0    N^T 
«eT4»(XIZ'0    »T     TwtJ    tSll<4L<     SUT    tUCRlTtO    •  I TH 

THT  j^ise. 

*S-**«    tM  OIV.     16 


MMIU     MNCII4T')II1 

I"HT«U<«tl<T4TI»« 


■ICAL    1N4LTSIS 

THf     4P»10«IH4T'     SOLoTIOh    Or     «»I»LL»     irfntJ*lC 
'"MLf-S     IS    »«t»lNTEO. 
tO>t*«    iH  OIV.     IS 


i.T|»4T»<      T44Nft«ltir9X 


'.4      44^'-      f  .*     4'MnS      .«(  .  4  '  :  no      '"f       |N^\;'      4  NL 

).     •»,▼      41-.-.4L*      "*      *      -"•*»•      ♦  t-*-V44.  I*,*^     fc.rTBO** 
4«r      4rvT[4»-^      4N"      •    '»       'N      4      rO<»-      ^JNVfNIt*^      '  0« 
«A't»4'M      •-.r»»r»'«;C      •4P"'      »44NS"Ii»tO«. 

4r>.i*«    t*«  o>>.      5 


[■Vt     CfLLt 


J-.I  vr«4t ' 

1"     )»4C""»' 
40>t*«    0T< 

««iaiio«»«»»'s 

-   >.,NT4'^^' 
40-t*«    ITI 


or     40jT«A«»T04.     •44lu0"     II»IX     '  4CI  L  " 

On    4N0    Pr440*H4N''r  . 
CIV.    >c 


S)<0*«4P~1C     tLfCTHOHlC     C''>4»lJTr» 
D  I  V  .     >0 


'  .«€  4      Ml-.       4 


40-|*«      *•< 


■«'4t« 


"*   *  4  .   . 

4f^-l♦•    111 


'  4G      *.*;■<      ^C:4'!'      Nf4.fS      4fML4^tw      ** 


4i«Tt9«0».0«IC4l.     •»«.w')*«» 
•U4C|T^     CI"'**. 

•«'X).4."'N      I  4-,  •  .441  4  ,  ..»      .•(4f      'l       ■    :■•       -4».«4^-.4 

:>*    4f*f  o«-H.  ^1 :  •»-    44^, >?•«», 

40-»»«    OOI  '  •     '♦ 

•■I '»•)«)».'»•  I  ;  41.     •4«4'«t«» 

-X     €.-        N     ^  <     ,,^-^..4.1     .     -.     ...-1 

«r't)«-X  >-.:-•-     '«••    —ov.^s    N-.     ••    •••-.    ■• 

r.N«*44N     'N*      '*4*       :n*      .^4. 
4->.t««     '>4  -I..     lO 


W*.''4      4NC 


«T|W 

•'^4rcu  t»Ti«»  «T«T«niMo    ■•  t«-o»'» 

.4.V4     •|«J4(       »      iVni-*      ■«»»t      Bfr"     1«Tt«..l»»0. 
,^,      <4t»4      »«•««»»'      4»t«»««»     '"O"     »OU»      •«»«4.' 

ft-t^l-tM'*     •!'»    %*J»TS    »•<>"    •     •l.'OO     OOMO**. 
,..9A|«     444     4tT4»fl«.ll»0    •'     NUCLfJtlOt     •««»-0«- 
X»«l»     •§     t10IC4r«1    »»     4    •»»IN    •«0<XXMO«.     9» 
,.M«4".T«I4.     4l40>nTI*4     rO    >0O-l*O     -lOC^Xtt    ••• 
-.»l«    •€•     19     'O     T»»     11T-    eflLS    •<»•    »0«"     '•        ■«/•»• 
4>>.f««    Ml  0'<-     '• 


|T4t.    ■!.«««« 

•iTion 


■l€»»l.J»»'4'    •»    '-<•»•    rUK'HI-*   ' 
f4«    •MICH    -i-cij«   T-^rw*   -»»l»»fl.'>Cl" 

4      ••OjffT'L'      ■N4      4      '.ll»      '4»«»'. 

•a-rM  »»■»  0  1..   ? J 


iTtcLie  »««Ttcfs 

,T«t».'-.    lc4»TK   -oow-i.    '"'■   "ic«o»T»c'\.*e 

3»      4CJ-I'*-      4L^1'«      »€'N»0»<:f=      •••-     <««'V1.'J" 
|««  BI4>      IT 


ITf  0W».(>«1C»1.      •4«4«»t«t 

tl«) 

-t4'      ...  •'-'         -     •■••      '  "'      ' 

4^,  •:«  .      ^4...4t    •  -41'    »■  ^    '  *• 
4n.t««    Ml  ?    .  .       / 


tTto«oi.9«ie4i.  «»o«« 

44|«|.'SII 

,^_.,...    ;.       ..      .4.44  4-4      •-      -.--.l-J       •« 

|»*OPTf-       «*•»-..<>     ^1'. 

>n-i««  »i»  . . .      i 

■  TT9*o«.a«i:w.  •*04« 
•  404«  te>4n  4«e»t 

:My«».M.'JN    -    •-€    ,.N-    •.•    .'     '"";"; 

.;>,      .»      »..f...      4«      .•<4L      .•C^I'I'4-1'~     ••      ■'-•" 
40.1**     >»•  -• ' ■  ' 


ITT9*<lt.9«T 
■»4iO««««T 

trMO^^Mr4lc      (.4Vl4'>..^« 

.  4'i.^-:  .4.4 . 

40-rM  *y  01. 


■H«    T€TtC»-««1 

-44.4k.»         .<*•'.    JN      4   J«       .*f  ■  *  ' 
4^-i4«      JV^  0l4.       i  » 

I4404 

.'..»v       «■>•■        .    <   i"       'i.a',)".     .•■    1»^4    4«C 
■  f  , 
4^-IM     ISO  0I».     1> 

•ilif't       tLtl"*""!" 

:  jnij>i!e4'i  >4  T^-mf 

.    ^'jL-     >»     J    .-.l-l  i-H*"!    4f.    -i.f    -;>t4». 
40-  !♦•     M«  • 


.Jl  I      ■  »l"U».«T|94lll 
♦•4.lS"t«»I0.1     Ll"*' 

^•■'4-!^N    >»    -•••»n;'*5    •-•    4,-;4';^ 

•  .••44n^      .«.».•  >      4.       ■S»;N.t       -,4>..<      '.4.< 

..<f  9.        •  N      «-••  4'14         *       •.4^'"4. 

4n-i««   ••^  0'"    '^ 


l«»0>J»      I'tTt" 

•40I4»I0»   tr»lCT« 

I444-i.'T)N       )»       '■«      •«4l>..      ;f"l»«4..      C  0« '  t  ■  . 
«44'^      i't--       i4lN4,        .  J4"  .       4^(r      '  .-f      .ITt^tN' 

4n.t*«    lit  01..     14 


•OO^fc^OCSTOVICTtKl    TttTIlM 
|i»«**(0    ••OIITIM 

••E4Sistl'tt   or   jtTt««iNi>.s  v»«i4Ti04.s  rr 

"4'r4!4L     C-"HOITION»    441C    »«0»t«TIE»    BT     nC<4U«I>»S 
..44       4f4T      '44N^rr4      4|T«I^      T  mC      '.*Tt«l4L      4NC      T.^ 

:'.rM-,N    or     4     THt««4i.    Trsi    SYSTrH    F0«    NtAiti'INC 

4N''      4eCO«'>IN:,      THf      V44  r  4T104.S. 

»0"i»«  i»e  ri».    1" 


•nOsc   CMC  I 

D*4t 

-'•e"»->Nic    4t  '■•4>i4c't«l4'KS   or  bi.j«>t 

Sl.rN044      ..^y*S     4T      -4Ch     9      TO      ?i  . 

10-2M    IT«  Cyl«.       » 


•MOST  cmcs 

HY^»S04«K    fM»«»CTt«ISTleS 

:4l.I«l<«T'0*     -^     VO"    «»•"*»    ««»    OTHtnIC    r«CIL- 

IT..,     100     iv.     -rP^tvtLOCITT     IIMT    TU>«4«L. 
•0-J»B    |T«  0  1*.     K 


li;T«*«    K4T'r»«i.i« 

f  I.41TICITT 

•tr^n':-    K4'*i4!.«  or   ►   -TV   .<t.T"0«.s    4sc    '»« 

r  ...••»...;   ^.,      4(T4(«.|      jf4tC'       :N'f44*'lON      4Nr      T^C 

..*•  v.."      ..      -'       ^      r).4i.4TliN, 
4'>-|»«     914  "  1  .  .      70 


««*sc  roNfs 

MT»l«104IIC      »\.0« 

»-«     'lOi     ritLO     4dO<jT     4     MtBlSPMtBt-tTLl'fll* 

•  OCT   4T   4   ■««c-  Nj-'ei"  or  t.j. 

kO-t**    •*<  OIV.        « 


IuT»».,t 
I.«Tf.|4I  TV 

,  44  ■   4  •  '    ^s  ^      IN 

\  '  ..     4  4r     . '   ,  ■  ! t  '  . 

4->-J»»      »»J 


<IBhT    S" 

t(.o<    0ISC..44MI 


-.f    '.s-!;-44.    N.'C^t:*.::    in'cs- 

C  !  .  .        1 


•MUCLtk*    CBOtt    MCTta4IS 

c^44Tir    •i9«-»»oro«<   »C4TTt4i»,o  r«o«   J   TO  s 

4fv/C     444     !..vf  STI-.4Tti-     In    4     S»»»4     CH4aBC.* 

I  .»< 4iNr«iT . 

4B.r*«    lOS  Dlv.    10 


(l4.(rjL4«    1»»<«I»" 

1   .  ..   .    ^    .        .        4  H  • 

»..  ■  M     •->.  .  -.  .     i  «  • 

4(0- !«•     144 


I  j^v  4  •  : »  s    jr 


■  It     Mi    4KP 

4N'       44  4 


4    >•      »t4iHl4*     4'»»ltl 


tTtcWM'iie 

«»w»iots 

-wxiijr    «■«)  '1.0.4I'*    i'.vUT!54'i04.».     -4.'    :. 
"»t>«i9e   i'«v»Tu«'i  V4S1     ui'«««Tj«t   m"vt»i 

••4CTI0«tS    ">»     4T9BIC     -    mi'"    ««t»l     «4»0«»     4-0 
V>.4Ttl.t     -T^OWNO'     C0WT4INIW*     -fT4«.     I'O-^' 
tvNTHCSIB    f»0«TS    Tj    •MPMC    C(J-»Vt.    44.0    '"«"- 
•-T.    "fTAt     ■«!»»«'    -.»0»IJ«S    or     L04    l.I»*««    <-04.II>T 
••-tM    Ml  OIV.      4 


IT6«.S 

BBirnjwu 


f  4»«i  rTv.4««r   -»  « 


r4<.s  BT  o«.*4iic   Lia>  los- 

Olv.     I  ' 


tTtO«S 

<TtO«lC      ^TT,.  .4r      .IBH-      «4Ttt«l»*      I-      TH, 

j^mr*    4T«04-.«««.  .«'lo«ir    ».*5'4«ci    •■«    "* 
.   -!V)u»    r4.T'4N<-'      .r     .-«    %OC"»N4..     »■«. 
4'>-l««    9»1  .  .        i 


4«lc*Oi«Tt()IMI.MT 

,    4    t.4ro...     *     •j—^l"^    .■.".\:^-.       "-t 

.«.;.-.»T4^  ;o«..  ^  '"€  -to..  ''r'";"i''    ,, 

-  rrr  J4I0.V. 

40-»««    in  0!..     /•> 


OLfOA.4*    •flT«vl04l 

.^*t     •0-.'I)HAi      »l-rc'»""     or     •.Tt4     ,.>-r»t 
.44,g      nS  •  -^      44«4H«VVB». 

4n.|«*     Hi  0  1-.     " 


0».I!-J».4»    l«-T«osc'»T 

•  4't"      »•»<»• 

...f      4-'<':JN4.       »<.».-'«l."      5r      •4-14      .4KC4I 
•44. »       -»  •     «      •44.««"4,. 

40-IM      Hi  OIV.      7^ 


4«a«.r«ocwx 

•  ,••     rNVr5Tl«4']  ^N      ir      Jt'«4»T4iH.      rt^OI-v*     J» 

•  »r44r.T4i.       .f'4.\      4*        4..0V^. 
4A-|««     »«T 


.  .f    -.-.4-,,^    ^..:s    I.    '..f    NTO" 

-.••:4l      4,4      'tli. 

t^~»9*      WT  0  1..  i 


»I»"'       »«» 

i*  4  »J»t  *  «T 

•«4N\.>"->N       )•       4jH14N      4«T!CLI       ->N     'MOT'.fL. 
^  4  %     af  -44.N.  .      04       .'<       NTfc«T&.^4      ^'      '".*       S.T. 
40-J»«     »»0  Olv.         i 


r^44f      •T4rO-N4.#C»       "NVC  t'   I  G4'  r  ON. 

»0-I»»    M'  ~l..       1 


•4iIT»r«4tN 

rr»f'T4     .^     C-fT.«OS     COLw'if^Ni     IN     4T»40.r 

.,41f   S       44t       \-    ir   [T    ■  . 

4'>.I««     T01  ClV.         2 


<IT»0«»« 

pr»»««S04iIC    'LOt 

vi»«4Ti  ■'■»»4.    <o.«  >otlI»*  !>"■  •!'-   NiT»o«r« 
•  OIv.       « 


t.lT 


•MUClO*    On.9410411 

r^«$'i-   '4T|.ri^'<  44V£  riiPi.»fi"€NTj  our   »o 

Niri.r4a    0i4«T?,       r^tt    riCLD    4Nr    DirT«4CTI^4l 

•w.No-rN4    IN   soci-^i   I'  coNSiocrj.     s»ou4«-   »hOc« 

-v»«^.4(s4     4-10     JMO'r     4»T(HU4TI04'     4»t    COXSItBtD 

IN     •44TIC'"\.44. 

1»>I*«    SOT  Olv.     75 


•  ICM.    4II4LTSIS 
BIBTIAI.    OlrvtBtDTTAL    CaiMTieNS 

4     llfO"rT4lC      lNTt<«»»tT4TI04|     Or     L4(ii)4M4C 
XUI.TI*!.  H4?, 
AO-XM     IBT  OIV.     IS 


•MUHCBICkk   NCTitoOt  *■«  MocceuMt 

•«04<e*ie4L  NCTHOJS  ro*  oucues  •itk  coimtt 

Se'VICt    «4Tri. 

•O-XB*   BBS  Olv.    2* 


V4»I0U4    OISCIPI.!-**    »<«t     JTOFItD    FBOH    TMJ.    POINT 

or  vir«  o»  Turin  4p»i.ic4eiLiTT  to  coNPLti-STSTr" 

4N»L»<IS1        OuruflxS    T"tO«Ti     L4NCM£STt»     TMroBT     Or 
C0"B4T,     »iJ.4»4tC4L     NCTmOJS.     5»"r     TMtO«T,     StMUL*- 
TTON.     N4fl<ov    MOOCLS.     LINe4H     6M*PM$. 
«0>tBB    0O«  OIV.    2» 


*eCI4N    BOTTOM 

•eruicTioN 

T->€     Bt»JL'!     or     >4e4SO.<€">CNTS    Pr     «trLI.CTI0* 

cotrridtNT^   or   j4<oc(«»»Tt«  bottoms  CiBBlf   »JT 

B'  4  co«BrL«Tio«<  TecMNiaur  ovt»  tmc  rBiourNCv 

i<4NTiC   r«o»   200   cr*    TO   Jioo  crs   »«E    PBtStHTtO. 
•(y>*B«  si*                         DIV.     2 


•OCONS 

MHWtCIS 

T0»4»0    4     SIN»L'     •<4Tm£»4TIC4L     "OOtl.    '0*     "IC'C- 
•  4Vt    «»C««4TTt«    '40"    THC     i€4     SU«r»C£    «T     4     •«•■ 

vr«Tic»L   iwincNce. 

kO-t**   •••  Olv.      « 


•OMNioi«tCTia«*4.  4irr«>M*s 
MiBH  ptttaueicT 

THC    HT     »'«"4«INC     »V.12»T/B»C    •"«'    kttJfHk 
CONSMTtM'%    or     4     12    rT.     TITJNIU"    IMir    »>iTe-«14    4N0 
4     rLtJIBLf     44S£.        OPTl«»jil    S«4»f     4N0    Vie«»TION- 
INPJCED     iT«rs$li. 
4(».»««    SBO  Dlv.        < 


•0PCK4TI0HS    BCICAaeM 

4    TMCOBT    or    BIT^OINB    IS   OISCUSSCD.       IT 
lNvriTii4Tt<  TMc  rrrtcT  Of  tmc  costs  or  pvcpabinA 

4    410     4N0     PTNILTI'J    riNB    BCrUSINB    TO    »CCtPT 

•■4*0S, 

4e'-2BB    ISO  OIV.    24 


'441A.44     .NT     844PH1C     04 T 4    ON    TmC     T«4VtL    TINCS 
4Nr     tm^\_\r  r^f    or    THt    PHINCI'41.    PMASES    (,e~t«*TfP 
i»     THT     »TlLL«4Tt4    KENT. 
40.2BB     10«  OIV.        2 


■OPCBtTioMS  acsc4aeM 

LOBISTieS 

4'<    4H4LT4U     Or     T-*     414    FOBCt     HlTtBltl.    'IP*!* 
S»STt". 
kO>2BB    TTl  Dlv.     IB 


44UCLf44    r>P|.OSIOMS 

■•OlOAOVIVt     '4CLauT 

frrrcrt   or   tlxiTto   st«ip$   or   conT4»in*tion  on 

THf     OOSf     •4TI     IN     >     4>J«.TIST0«T     ■TN0O«LXSS 

B'tLOINO. 

40>t«a    TIB  OIV.     IJ 


KCLt44    CVI.0SI0M1 
SCISNIC    tkftl 

IJIDC    '04    'HC    OCSIBN    or    ShOCH     IS0L4TI0».    |tS- 
rr-?    roB      IN->£»84»»«0    PBOTfCTIVf     $T«JCTU«t4, 
4B.t«B    ST«  niv.     I) 


•■UCLC4B    IKP\.aSIONS 

UWPCB— OUNO     STBUCTtMCS 


•O^atTIONS    BCSCAKCM 
SCMCOULIM 

SONC     4SPtCT$    or     «>««.INr»«    4LL0C4TI0N 
PPOCHStS. 
40-IBB    IJT  OIV.     IS 

•O^BITIONS    •fSC4aCM 
SV14P0SI4 

0Pr«4TI0NS    B€S'»'»C"    STNPOSIUNI     HlSTOPirAt 
Pt»SP€CTIVl, 
40-tB«    IBS  OIV.     IB 


•  TOBS    (NkTHCMTICtl 

THC    AP-NOXINaTC     VX.UTI0N    0»    *<  1 41.LT    ST«^«CT«ie 
PBOBLfNS     IS    P<»t«N    to. 
•O-tBB   Ut  OIV.    IS 


»IC4».     l»Jl« 


I  ^.f  4r»M'  4<r  t        !•      THr       j'SlDf      N^  I  S€      Op      '.4'0f»l44- 

Rl'    sI'.N4l    '  n    t -•€     >|T■^>'     -H     T..r    SCNtlst    4*1.    4e_ 
CT4..1.,'-.    lO.tpmCn'     jM"     In    8I0l0'^I:4l    41W4BC*". 
4    -"4!Li.-^    ^C-t"t     M    PNtSfNTfo    ro»    »Hf    oe'LC'lON 

,^r-    r..  i»;.,4.i ...,    )»    is'i  .<"»'Nrr   4iT»   •irr«tNcr 

.-      .HT      MlO'      -.4|N.       .|,"      >lTPvT      TPPT;4N':l      4  .'PV  I - 
ri«4     •«i:-.     M     S'     -.C4f4  4.i.     '.  S'P. 

4n-2BB    IBO  niv.    14 


4    NIBLIOVI^^NiT    1.    P«OT«Tl»r    STBOCT\*(«-T0P It   aO^CBBTaKS    IBCBBOWMCLl 
T«t4TrC    kW     »40C«     •4»TS.     VI««»Tt0N.     BL»ST.     SOl«.«  caHPUTCBS 

41.1     BrL4Tt»T     TO    V1C1.14B    C»P104IPN    trTfCTS. 

a|>_B«B    IBB  O'v.     20  SCLtCTION    OT    CONPvlTt.!    Pt«S041Ntl.. 

40-tBB    tS4  Olv.     2  3 


•MUCLC4*  PM•^«.»^•• 

INSTBUi*»T»TTeB 

OW     IN     4     ll«It<     Jr     »tP'<PT»    ON    SOVIET    MOCLXAP 
INST4U«enT4.1  PN    4NJ    C04|T4CK.     'OP    PNOPULSIO*'. 
40-2BB    OBJ  Olv.     20 


M-lf 


•O^Tiexl.    PILTlBi 

•TTCNU4TI0N 

,    PMOTOTNOPIC     ^TSTE"    TO    PBOVIOC    PBOTICTION 
4S4I44T     »i.»V<    Bl.I"<ONtSS    »NC    HflUkl.    BUBhS    «C- 


PHO  -  PRO 


•PMeTo«a4PMic  tuBCs 


ll^tfiC    iCBVOMCCHlNISMt 


•*OB«B    tOUf^NCNT 


(Ut.'l««   '•^■* 


oi¥.  n 


3  1«.     H 


O-IO   Mt  0I«.    1 


«•    M«    artlCM.    iMCr«<   aMO 


-a«a  rti  oi».   » 


>uit   injDiri 


xAM   inniri 


fi-  i.-«nf~  r»«t«roi«l   l«Oie«M   "«•'  »_«»T»»i.- 
••aviTuaic  xio  I*  *•  i«»i«teT  wectic  «c'o  »▼- 

•  I-I3IW    •«€«•»•••    •«    "•'    <"    '••^    •'"•    •*'» 


Ml  0I».      • 


•  l< 


Li'lt** 


M  Dl«.     J» 


irrcvt 


•»*a*n|T«ic    >«^ 
DIOMl    II 


M  0I».       » 


«««aigr   too  n.  «■!'*   m»«iTt«*Tiairt.     '"t   i. 
•noatioi   I >fwi» I •»'!>»«'     l.I'f•«'^J•t   H^tfi 
•tMrioxa  »»  tTOMrc  h  •it«.  «t*l  »«»0"»  »m) 
*ni.«riLi  e  I *■»<■»<  cowt«i"I>«  "Ttu.  irwH' 
«*wr-«tit  ?»»«ii»i  T3  —€>*■«  eei^tn  *M0  ♦•liUi- 
?!••  "tTM.   ^|ii*<n   •noxioc*  0»  to*  (.■•«*•  roirTt«n 
rt  oiv.     • 


■le »« L J»"^ ■> •    ■I'    i<»«o«cr  (ijiLi.lv"  i'Mfci-H   'ciNT 
:')«»4(-»    .«»«c"»   ^ix»»  '•"    ■-••NO   j^««"3«. 


ji»5't4o»   '^-m    i»    '40   -ii»»<i-i»'<   4i«:   »o«   "|4C- 
•  >.■>•»    l«    '-*lt    Dl-«>«»li>n    «•»    -^'4;'«t.      »!■•« 

4<1    H»t»»I-«l    0»     »«^4«4«C»f«     ••JU»    ■t'KX". 
•0-«««    iJ  I  D  I .  .       • 


iMcirie*Ti'"M 

•  ■C<4««€0-'4«'ICL'     4CCl»a"»'5»''  ■  • 

•e-rM  ix  a  I « .   ^3 


•  ^»    rr'r-  f    -<4'i»»    >    :4»«11««    -n.fTWXl 

*^r   -«xfk'    ■*  v€"' .  i-^Hj*.  T-yii   ><   »Mtx*XN4    nx"   4s 

'  *f  t  ^  Hr  \'  \, 

40>1«*     *«*  ^ I < ■  • 


^»*0^>»     -tl  n*4|«uT  I  -)«l      4NO     C  "WOU*"  I  *  I  '  »      4T      ■•C*0««Vt 


Moi'Moactcrt''  uriaitci 
04'>  iraatat   iTtrra* 

I'JO'     T     J»IIC«L    »••»•     '  I C  •«<  1  .«JC  »    '0«     -4'4 
^•A^f^l.^il,        ,4^£»     if'TC«!Mi     »  i»t  4  ; -t «.»  i. 
H»»i4»      4W-      "r*     ("fC      fit"!-*"-'*.  '"O^'-O" 

•  XT     J4't^'14     <»4J'€l.        «4     •!%'-•     ^*U4     4«.«^'SlS. 
40.1««    90'  •  •     " 


•n.4»t''4i 

•  .tv^l»^^■-^■  Tt_     ti'f44     S's^>*f^.'t"     :•«     i'-OS'l 

»4-^   4!%ov    J*    rx^M*^    -4rf€    Bffx   :»'€•••:».*:• 

•.*       '44.    «»      •€•"€!"<'      ••t*4>J«      '•      "     '>^      •»l4v* 

[I■^•I4KT^    .;t.    -,-.j»'»    r4^    4    "^  l.jr    50»«>»  1 . 

i-.ci;-*    ••<   ^'4«>.iirn   »•    >«>'LfjM-<    »^'>»"ci«- 

X'tll     •»     !-<OIC4'»0    t-     •     •4»1-     ••OiJlX'IO.     3» 
-.•-•<4X'-TX'     ••OJ'I'IXC     '^     i-«D-l«0     "IC'OW?-  C»    '€4 
,^„     •f4     ,         •-     '■4r     .I--    :t^^i     '•'     "v«        4        -Xj»< 

4n.t««   »ot  >i«'    '• 


•-^TTf^t  -   r4   ;   :       «rjC:'        J*       %»<44       i^'TiS      -f^^'lSU 

T  ! -*N    fx    '-<r   «;^^e4    J^    *   r  tM  ■-•' ;  xr  ^■rt- 
c  -t"**?!  :  'I    •"•  -f  4  : »    . 

»t>-l««     l»5  .,!..      14 


arm"* 
■»»>4«cim.te  4eir)  -i»o«.»"««i  »iico»itt,  .n-«c«iN 

I'm    C'MCl'<^*<l<l"-     Tt»t««ni««.     AND    IL£CT«IC«1. 

||«  oiv.   M 


MTICkt* 

OMaM 

0»      •4«''ICLl       >4«4.i^       M      «U«»4CI'      -•      »»4i:l      .'-iC.'l. 

ui~t9*  ail  oi«.     i 


•«»40»0€l.«C»«IC     Ctl.t.1     1  if  •  I COMOJX  »0«  > 


r  4fia  tC  i  ' 
40.1««     »«l 


s    •  I  -  —  ; 


.  J«t      VOL  44 


■f ^_  %   »*    ;  -)•« 


c»^eTn  ■»   io«.<«4T  co«»»««l«'io«  am  iAiLU'if 
pfar«M<««(    jr   •»  »\.*«t   •«)»ILL»4IT    la   ii««li. 
IJPCTIM   rm    ITi»». 

M  OK.     10 


,tTTt«<--)*t*t"J     eLl^'"lC      4l'J««Ut». 
40-t««    Ml  OK.      U 


»>«.     T|««.-»-»\.     T«0»l«.      l»0<«tH.f' It'I"*'     4-0 

cute*"*"!"*. 

|M  0I».     !• 


•#ti«T«4riaM 

a<T<«n«Tie4t.   MiCOICTIM 

'4*M'     ••■«T44-!JN    .« •^  I  C  •  I -W     »■>     »li».     4»tl0 
4l»r     A.T«4    -"I*"     t»«tJ    XA.-.-Ii'l'     T"»4C'. 


»f  »»» 

4e<L».M      ■*      "t4^Mt-t4»l      -X      '»t^.l      -^ 

D»'rt"i«».      :4'>    4-«fi   J-"   itLf"':    i"C 

tN.'4/>4.!Dr     -c^^     .<€•-■%. t«     trt*  ■><•€ 'f  4S  . 
"»  4^  v^.-o/"***  ~     •^•■•4""l    m     Cf^L*. 
»(>-»••     901  Dl..  I 


PRO-  PRO 


tr«r.«ti4   nr   >.< j«-«44.o»«»*o«C4«oic    tc'ot. 

■■%-  MOI     ii«(0     |«     T.<     tTNTHCSIS    0»     l*-C>«.U»».     l»- 
■iM«.    NT)    |*.l9O'>«I40CC4Mlt    4CIDt    »«*•    -It*- 

vuairr    it  tnic«T|tk. 

/i»-a««  VM  »■*•     * 

>«(r4a4rt«c    jriom  or  liW"  •oi.t<«»s  c»*- 

T4IXI«a    4».J^I1U".        Jl-^^t    »"0    '"I"***    C04.'4IS1«« 

c>«L«nD  n.mt<rf.     -If  ■ottew.4«  •citMT  lin(44 

»^r4«.l'>l«>X4>«t     4>«0    rHCaaiLl.'     «T4»tf     »OI.»"«»». 
«»-lf   CM  Ot<.       • 


MMIIC  MtTwatact 
kl«MtM 

t  WaiTTV'^MT     -»     i«T4Lt     >▼     MI«4MIC     LI0>'I01. 
M  DIV.     I*^ 


t4«ct   4«C    %'nitn. 


•*tJ>ra*«*Met  '«tTi 

OCtltM   ' 

"^'[••ft      4«      M»li-      .t«l»lC4'l-)«      it      ••Clf.-lC 
»->•      .*C     44     I     -U»4X     tX«I4«t«I»«     -t«li«     »4.l'>*. 

4e.r*«  Ml  -i'-   " 


Ut»l*4Tl04« 
lt.4>«l 

»t»uctij«4l  c-L4"»it»   I-  '•<   -•"•'«  ccoi'.'   «e»' 


tji«»l<4ri04i 
•4^^I^IT'' 

4XO      *00*      -€4T      l*}«4i4, 

4o-a««  to*  si«.   i» 


|T««|.tl*> 
ttCTVKU 

•  ICHOO^-,4411"!     ^     Tl««f"t«'     31w     «lfLtS     4'<C 
»"«>.tJ"    ■.•<oI«IC«TI>.     <'     tAC'I'l'     --     *     ••4«»l4 

"W     •»     4'»     ««MCi.f      IN    .f)«"l"I-><»«!'     l^)**!". 
1.0.       T.       \%»,\.      »•.      •'-»•*. 

40-»««    *Sl  -I..     :» 


"0»aeLic^«ic  i"tc' 

0H»4I»UTI5X 

.t«44|.      •C4IJ«»»      J«      4-     [iPf'l-t"'      '2      -••»<j"f 

•-if    •■«i.4.«4   r»t4i'    j  I  «'••  i^L  '  I"*    ■>*   •--:' Jf  -  :  «»i  c« 

•  •"••   -HI   -   4«Ti»->«>   •»wT'>e4»-orii   ••r    4(.:t.fr. 

L>»'4lL»     J»      '-«      "4    ">«      CO«»04«»"      J»      4'.      4P»««4'^5 

•  -    •far'W-    .-li    •->*«    4«e    »«f%r»'t^. 

40-l»«     41«  .1..         4 


>40T0«LCC™i»»« 

l«X««4<.      »t4Tj«rj      J«      4>l     ll»e»!»€l'      "w      "«4iv«t 

C"4Il«      5«      •-»      >4    <)■<      '^^^-XX'*      -«      »■>      4P»i44-'      •, 
•  ~.     •<44M>      -Ml      4->.<«      •4t      "dC'l"- 

40-j««    414  r  ; .  .      * 


'■*   4t^«-:^«i  ••'•tr«   T.<   •co<  i"e"€.s'j   -x 

it)-c'4::>^    j<j4i.:"    ?»    io»v<i«4».-ic    -4»»is-    4c- 

•-■•OlXft     TT         .J.      X4MJ..41.     "4'     4CCj«4-'      J'4-t4»C5 

•  XT    '-<    .f^^r«i:«L    jc4l1''    ''   •'    €i»tc»r-   no- 

40-J««      »>■»  l».  i 


MOToaatPMie  iwms 

•(t«I.UTI04l 

•tOUCTfTX     IX    4^«14L     ^»*0T0*44P-IC     C  O*.  T  •  4  S  T 
4t      4     'U4|Cr|^X     O*      ILTI^UOe.      •4vfLeX«TH.      Ax-" 

M>-t«<    II)  ulv.     >4 


••IlJUf LtCT«tc   trrtc 


*J»VrT      ">*      ^-t      4T4'r      Jt      'Mt      44T      0#      t  L  t  C  •*  t  '  i  . 

4n-2*«     >t«  DIV.        4 


>IC>0CLfCT«lc    ni4«touct*t 

Ct«4"IC     •4T»»|4i.» 

>JT»\JT     •->•«■     *4.     4»C-iU<NCT     4T     C0XJT4XT     SOuMC 

^*f\\\mt    L» /tL    11   11. ^x  ro*   (rt«e   iu^#o«Trr 

•  114X1X411      TX4X$n^e-<l.  5      C€44wIC      X4Tr4l4lS      O^ 
»'"1^44      DTX'XlIOX^      «•!      TfiTtn,      tlT..     f4CH 
iLfXCNT      Tr4-IX4TIX«.      ]XT3      4      Flirr      4Cll4Tlv'      k.04r 

•  4TCHfA      4T      «f50X4'<T      C'>«0I'10X4. 
40-l««    »0«  M>.        4 


'lo«» 

fL4lTlr     •lOH-^xOTDN    »<4TTf4fi4^    w*Qm    J     ▼O    5 
M.'C      •4S      tXWf  IT  l-.4Tt'^      IX      4      J4444      CM4Mai4 
t  ."f  Xl"f  XT. 
40-t««     I0«  Ul>.     20 


i.4>i  •otiTiSM  laoictTaai 
»toea  w»i.i>it*t 

I^«Ovfn     CX444''Tt4     tCLrc^IOX     4 NO    te4X    <■  0»- 
^'XIA'ION     4XP1.IVI44     rOH     TWf      ^LAX     »01|TtO«a     04T4 
01  4»V.4T. 
40-M*    Mi  rl,.       « 


k.4iat    J(T1 
fLftT«0«    TUMt 

iLfCT**^      4XU      I'M"     •r4Xl      4MC      « *  X  T  Xf  »  I  2 1  C      Ix 

T'*f*     UTlLI*lX.i     ->_l5«     C4''M0Oe      »o4r4CC»i      » 

C1XTIXU0U4.    cj«xisT    afxii'T    or    ^u    4X»/V0.    C". 

•  •1      >f<'4|Xt^      IX     ••tLl"l«44''      »r$i  V'»     IITh      •      xlfcH 

'~«f4.    -t'!>'rj   --h.lO'   c4'"no'    ''»c44Tf(,   »• 

2  4  00    4 . 

40-M«    »»T  CI..        B 


•»V4»"4    Ot«H.L4TrO«« 
iLf  CT«04lt 

•tM4«C-      JX      '-.•       jSr  l.^l  '  IXr.-fLlC'«04l     H   4$»4 

40.l««   to*  CI.,    ;i 

•«l.4ta4    9te  I CL  •  T I  OMt 

•  T'«      4      9t  •  *-«i<X4  4  4  rtn     »l44»<4. 
4ri.l««     4*ll  0  i  .  .      2S 


••L4»"4    •MTITCI 

lC4'Tt4'X<,  J4  '^tC'4  JX4fc4*  »  IC  •4«iS  BY  4X 
4XIl:*4'5^I-  XTjlJ"  4I.W  4  HA4XCXIC4H.*  T  I -£ - 
W44VI.««      DI'^t'TXl-       'tSSj«. 

4-^.l««    »♦•  r  |».    21 


^rX4Xir      XOX-V.1XC44      44. f      ^•■^4l*4TIjX      IX      ICXI/r. 
"»  -  I  4  . 
41-2*«     *««  DIV.        « 


MIU"4T|C    M«VaHCeH4NIIM* 
JffJ 

•sai   JX   4  »i4C'i  J-'-JeT  »e«vo«rsTtn  4no  ituot 

0*    LOl^n    In    Xt4C»IJX-j€T    HOTOOSl    C>PCKIn'l<T4L 
iT.rjieS    0»     14XX-«4Nj    COxT»0(.     OT    4    ••<CU»<4TIC 
»»»yO'«CC-4X!»»l     P>LS€'-    ►wrO«<4TIC     INr0*H4TT0« 
'•4N$"HJI->N     4T5Trxi     r«Tt»»<4Ll.»    P«t  SSUH  U'D 
J1UXX4L     tt'l'IXul. 
40.1«t    •••  OIV.     2» 


•»aL4«lt>TI0N 


cauiP^CNT 

eOW«Mie*TI0N    tATtLLITtl    ItCTIVtl 


lJ*»vtT    or    THf    4r»Tr    or    tmc    »»t    or    tLtC^WCTS. 

4(>.}*«    I»«  Ulv.        • 


0|.4II|{4T|04I 

iLCeniic  ritLOl 

-»f41V4Tl^^    or     r4P«ESSI0M$    rp«    44D14TI0X 
»4'Tt«x»    ■>»     4     M.I'     IN    4X     INTIXITt     &«OUND    •L4Ne 
CovC^tO    »v    4    u«ir">«x    L4rc«    or    n45X4. 
U>.***    «•«  PIV.     1% 


••ai.tTic*i.  Mit«e( 

4rT|Tgot» 


»tx»>l4L     »«0rn.l4    "*     CXXJC'lvI' 
4(>.t*«    Til  C^l..     2) 


■'C4IV4TMX    .>r    4|P«rsiI04.S    ro*    ■4rl4T10' 

rt'Tr4sl      -»#      4      1^1'       Is      4.      '^^risr'L       .•OONC      •»L4N€ 
C^vf^CO     tv     4     uxir->4x     L4*C4     IT     ^145X4. 
40-t«t    •♦^  ni..     75 


l.4»"4     •KTJIC* 
•X4t.VlI< 

*N4LY»I1    or     th'     '44XSI'ICx    PC^acCX    4    u^iro**- 
^L*1X4     »ivn     TT5     CJxTIN'Xj     x^a^f^.^;     rrtLL. 
40-l««    »«1  LI..     ;i 


L4IX4    •wrltei 
M4at    iCL(cr*0«4a>«ri;  I 

1    .Vril  .-..TOX      ■*      tl  lCT4CX-gr4X      IXTtB.flOfc 
•"■•     «     Xl«x_4tNr«4ttO    »L44"4. 
4n-l»«    t«4  '>!«.     20 


L4JX4    "MTtlCS 

««tXt»IC    riiri.o« 

4eL4TiviiTic    n!V*^»»iox   4fi.#Yioxs  ro« 

'•4XlVf4»»      •XT      L^Nx|r.CIX4L      ,.  T  Xf  4  4      «»L4SX*      C  SC  K - 

.  • '  I  fxi     44r      )f  X  I  V*"  3 . 

40-l«t    110  CXi,     71 


1.41X4      •HVStCt 
X4«XtT0MT.»«'X)»X4»IC» 

ritl4V|->x4      1IXP4H      TO      (iir^XO-il  L  I  •  S     tOO4T»0X      4«f 

r^js^    r>«    4    c  Onh  »/■  T  i  x/-,    r^     I  r    4'*'^    4    SurtH  *»4^0SC** 

"•■.XC'lC      'I'L". 

4'5-l«<l     Tt«  oiv.     2» 


MI'IS"     4TT|Tj"e5     IX     Txr     Cl»4x    CD  1  S 1 S . 
tO-M*    tva  oiv,    12 


OkTMtat 

C4T4LTITI 

T-«    C4T4LrTlc    «CtlyiTT    OT    4    'ofxt*    OB- 
'4IxtO    BT     ?4HyO«0.--I.O«IX4Y|0«l    or    •0>.TVI>«V1    lOtNf 

C'A.'wioc.     '-€  'oi'xt"  »4iie»  XI6H  cMeHiC4i, 

»X»0X«4«1LI»», 

40>M*    110  r<|v,       4 


0».r>«t«l 

o(t«4S4rioM 

•<e'0Or',«4D4I|1x    or    »0LV'«TH»L4C«TL4Tt     r  IL"! 
4-      4)9"      TfX"t44Tj«t      IX      4I»      4«in      IX     V  4C'0UM  ■ 

^'•4»iocr'    4gS)44Tiax. 
4r>.l««    1T«  Olv.      4 


€LtCTmC4L    ^0«»«    4NO    OtSTHIUJTIOO    lUBSVSTtO 
tN6I'«et«I»i    4N4LV'Il.     r0«    4DVtNT    COMMUNICATION 
S4Tf;.l.ITt. 
»0-l»»    T»»  OIV.        7 


CI.CCT*tC4L    rOK*    4N0    OISTKIBUTION    SUBtxITCMS 
rO«     THt    4'>yNT    C0XMLINIC4TI0N    »4TH,l.lTE.        >«0I4- 
TIOX    tmcTI    ON    S-M.4II    CELLS.        TtST    «C»ULT4     4110 
STLtC'ION    C'lftll"     ro»     S0L4*    CTLLS.        FAOOLC 
Dt»L0r     4«n     1£»4«4''I0X    tOC^     SOUTf    F1«IH4    TrST. 
40-l««    ?»•  OIV.        5 


•*o»t»  su»n.ic> 

PO«C*    «U**l.tCt 

4    «    Mtr.A  JOULC     IMOUCTIVe    CMfKST    »0««     »(»n.» 
'irLOl    Cl»»'X'$    U»     to     100    «IL0-4M'J|     XIT|^<^6^N    4T 
4     '>fNSITr     \f*     TO     l'>0    TIMCS    N0H"4L     4T"0SP»4C4IC 
DfXSITT    441     UStO     4S    TMf     MCOIU"    rO«    TMC     AO' , 
tO"l*«    at«  DIV.        T 


«eX«V4T|0N 

•Loeo 

0»TIM4L     •«0ceS11«i    COMOITIONS    r0«    F*(.C7IM«    4N0 

TMAaiw;  •MOte  •lO'w  iitm  Sivtx  PinctNT  t/v  pv» 
i»i.4jnoNt  CI  ►'4yt  atsuLTtn  in  »rwoouciBLr  «t- 
COVf^Y   at    XTNITT-Wtx  •t»c£t<T   or   «co  CtLlt 

l""€0I4TtLY    4rTEH     T'<4»l'»«    OLD    4M0    TOONS    CfLLl 
LYSC     TO    T>4t     S4MC    riTtXT    DU*IM«    rRCCZINS    44-0 
Th4(|n«    4<r    "one    SOSCt'TULt    Te    OSMOTIC    L'SIS 

4rTr«  TH4>i'««  TH4X  Mro*c  FKcrriivs, 

*D-1««    lit  oiv.     1« 


MtltUNC     (■ITCMC* 
TtSTS 

OESISM.     ■>tytLO"-«€NT     4N0    r4B»IC4TI0X    OT    TX 
"F-OTf     4M-10    •AOOHITCM.     THC     »»rSlT     ««-n     64110. 
$«ITCM    4l«n     'HC     CONTHOt     B4»0S»ITCH    SCTTINC 
«T-4I7», 

40.1*(    Mt  Oiv.     30 


M(4T    •tII(T4>lT    »L4STICt 

•«r»4«4Ttyt     JT  lUltJ    or     LlMt4l>    'OLTMCaS    CON- 
T'lXIHC    4LUXIXU".        JI"C4S    4NC    TIIIM(*S    C0NT4IXIN« 
C><fL4TtO     4L  l"IX')".        -416-    »CH.tCUL4«     « I  W<T     Ll»lC4ll 
»'KY4LU"l«>«4Xf  1     •XI     TMl«"4LLT     ST4aL[    »0LYMC»1. 
40-l*«    Ml  niv.        4 


9l.»Mt«« 

tOLUTIONt 

C0NrO«X4-lOM4L     C->4X«£S     IX     2-V  I  XYL'Y«  |  D  '  Mt- 

MeTH4C»Yi.ic   4Cin  co»oi.Y«t"i    »i»cuS|ty,   MrrNOMK 

I'lX    C04«CIXTX4T10»..      T["»«44TUI«t  .     4NC    ILICT»1C4L 

C  OXO  J<  T  I  y  1  T  Y  . 

4D>1««    111  nlv.    21 


OLTMiat 

trNTMCtIt     ICMCMISTayi 

«t4CTlTN     or     4LLYLT«lCML0«0»IL4Nt     HTM    BLTCIPT 
"r'-4C«YL4Yr ,     ixr»4xcr    $^CT«4.    VOtUMf    Ht«l$TIV- 
lYY.     4NO     T  4«4"0<l«4v  I"rT4tC     4K4t.T}[S, 
40>1*«     IO«  OIV.        4 


••0L»»»0MI4L» 

r-f     xu«€4|C4l     IOlJTIOX    or     »»PBLt"S     4LL''«IN6 
"IlfD    B0UNO44Y     COXniTIOxS    4«t     "IVtX. 
40.1M    111  DIV.     IS 


faoatiiLiTT 

4    "CTMOD    rO«     0XT41X1X«    M>«r4*4MCTKIC     C^NTI- 
DCXCC     IXTr4V4L5     IN     J^-4XO-00«X    TtSTINC. 
40*1M    M(  0|y.    IS 


T^f     THfoXY     or     XiJLTIFLt    BUOSrTtD    G04L$     II 
INVf JT|»4Tri. 
*l>-t««    MS  OIV.     2* 


NJ"C«IC4L    MCTMOOS    rO«    OUtUCS    •IT-    COHPLO 
$f»yICt    «4TrS. 
40-t««    *«1  DIV.     7« 


*«ILITY 
TtlTaOOKl 

OdTLIHr     ■*     4X     4LI4CBK4    OT     ST0CM4STIC    aU4HTI- 
TlfS.        MfTM-(OS     4«»     OCVCLO«eO    rc«    SOLVI>>t    •4NOOM 
COiUTIONS.     YH»T     H.     t0U4TI0Nl     IMVOLVINS 

y4»i4Tts. 

4a-M*  Ml  oiy.   IS 


•••OOUeTTON 
(■<«I>KC*IN« 

•«0OUCTI-IX    CMIXCC'Ixfi    Mt4SU«t    rO«    M4«'r4CTL»t 
or     "ETtTHX^SICAL     14LL00N$. 

40>1««   001  DIV.    76 


T-t     SC»CrxIXS     «■*)     SlLCCTlOX    Or     X4Tt»14L»     INTO 

T»o  0"  "oxe  c4Ttci-ixit«  ro«  Cl'sh'ication  4no       aMiasiitMNiiw  leaiouTWi 

C  V»L  J4TI0N, 

40. 1«*    111  OIV.     I)  COLLECTION    or     NINE    rN0««4MS    4r>LIC4«LC     TO 

MtTE0«OLO'".ir4L     04Y4    mOCESSINfii     •«IT»«>.     \i 
f\»t\LH    rOO     TMt     IN"    704. 
OLYVINVL    CMLOaiOf  40-l««    TM  0I».     JO 

STNT>«l|t     ie>«miT«TI 


s»NT>»sii  4n:  Mo^cmirs  or  MoNOMt»ic  rlJ  4n 

Y44X1  OEUTtXIO   VINYL  f -L 0* 1 OC 1 •   L I  0^ I D  4^^  t4S 

^«»ie  "Ot.YXEXI2  4T  '  ox. 

40.7«a  lt«  OIV.   • 


••0T4S1IUN 

siNaci  caTfTtLS 

IINOLI     C4t«T4l     Il44TIC     C0NST4xTS    or    P0T41$IU«i. 

4n-i««  141  riv.   75 


•«>THlT10MlTt«1 

»Ua"INI4TlJl»t    CLtCTaONIC    laoI^MfNT 

"nOiXTI'>N    CN6IXCE*IXC    Mf4SU«t    ro«    soa"iM4. 
■■J"!     rCTtNTIO"<Tt»S. 
AO-ta*     T»«  DIV.        « 


•)»f KATtN',     INSUDCTlOxl    FOa     THE     4L>SNENTro 
T44C4ING     4T4TI0X    4IMOV.ATI0N    MCG**"'     SIMSTN 

i'ILESTONE     71. 

AO.ia«  104  OIV.   10 


4     STSTfX    ron    0»4L1N«    »ITH    L4»&t     AM0ONT4    OT 
N'lNf^ICAL     04TA     IN    HtLAT  lONixI »    TO    TmC     T|Mr 
ELFXENT    or     x4t4>CTIC     T4»E    mOGNAMMlMC     IS 
r»f SENTED. 

to-ia*  101  OIV.   10 


T-lr     4l»»»imM4Tr     SOLUTION    OT     4AI4LLY     SyMCTa  tC 

rao9Lr"s  is  "esenteo. 
40.1««  ttt  oiy.    19 


•»0»T)€«    "tT4Ll 

rufLt 

r^ANt    ••-ir44iATI0x    alON*    The    CONTACT    suartcE 
or    xEyalS'ittu    40lIJ    r>iiDI7IxS    A&ENTSI    PO»OC»Cr 
AL  -ixlxj"     A-yn     TUX4i*TEX    AS    rufLl* 
40.1*a,ll7  DIV,     10 


ra-iT 


•MoaaANMiiM  leoMMTcasi 
raAvcLiNa  atvc  ruMt 

0ISIT4L    ^OMTuTr*    r*o«a4H    rO*     A     T40-OIHrN. 
SIGNAL     NONL'NE4*     ANALYSIS    OT    LARfrE     SICN4L     TXAVCL- 
!■•«     44VE    OCylCCS.        E«PE><IMtNT4L    04T4    ON    4    V4ai- 
4XlE-»ITC-    T«AyEL"»>i-»4yE     4M»Ll'It«.        NOIAt 
•tnUCTIONS     IN    4    »rATlN«    AAVC     AM^LiriE*.        »tCH. 

Nioocs  roa   4  OE'arsiE"  potential  CoclECTo». 
to-iaa  010  OIV.     « 


T4  4'4'X1      *X-»      lA'C.-l'' 


'  ;xf    C4L  ia»4'  :04 

■  ■     .4r<     rx^o*-<r  ' 


4*4044    (CMO    4at4t 

0Ii*\.4Y      tYSt't 


vrti«rt  4ia^x»rT  t   t^e  cIvIl   4i»  a4Tao«..      it 

C">X1I1TS     T»     Tnarc      INITli        TmE     rfTtCTlON    U*  I T , 
U«IX.    1€1  VX-XuLL'X    TiieES.     Tmc    •n.TE"    ANC    'ItNAL 
vMtT.     AND     A     1|Ni4.4r>«     L>XIT     rO*     T44lNlN0     P^XIPOSES. 


faraCLT   >rA4   coxwinicaT  ion   SioaalSi    srsTt'S 

STinlEO     INCLJOE    f«.     •H4SE-L0CI'ru    L00»    tMT'    FN. 

r«9a4C«.    A'aj  Exa-H  detection  ano  coaaECTtaa 
corixG. 


RAD  -  R£r 


••tOIOnCTCat 

o^ie» 


rrikt* 

Tt*M 


n  nl».    » 


:-><:-i»o-*    ■•*!•.)  '  ff  ■    co-^»i«»  «'    '-• 


•^»»o«.»«n 


T*ai««f*V>     •■rfl     t-J-^l"*!".*!.     ^tli«««     •V<WM     J*C1l- 
L  »  »  I  ■»■«    •««      «  «  I  '^  ^  • 


St,    yr.4^f  >   '»    •*    •<'!:    «14«»l.»    .••«t'    ••-»f 

TH»      ••jr. 


Tf  T«  >OOT  Ji  T    ■ 


OIt*\.»»     fit"! 


■«04a    (C>«3    4*141 
KjIMB    >lt«lLll 

IM  I  r  '  .      4««  «*«  *  (  '><i  -      »■<■     _!!*■'     "^*-      l*.     %lw*i*w% 
4»-J««     3«|  01..        4 


'  •*<,     j#     *■■•  J««  1  t 


•44044      <U«t«4Tlaft 


*"«*>4  . 

4n-t*«    |Ti 


•  4044     XCIKt*! 


»4CMr      0O»*VC4      *twV^  ! 

0  1*.      14 


•«^«44  '  , 

^    -w,  4  4   ■   •  -»•  • 

4B-t««     f«« 


■'.      -I  I  4  T4  IH^,  r  t'^4«     4'      '.«€      >/TP\>*      0*      4 
4«^t  1   -t   ■  . 


•  :  41    •■  . 


e««TWiia*«l-M 


Hi4u    >*t»^-)"««    >-4»';    :4»»'4<.   _.^ ;  •  I 

'k>      -.4411     .*^-^4S      •'*t      ^•t^2*<- 
4-*"      'tS'tl.  •Cti4'*'4Cf      4*<-      'rii^44'.'«t       J4'4      44f 

»«rt<^rt3      ••'■*     »«*Ll*'««4*'      4«  ■  «•«     14 '4. 
40.t««    *J I  □ I . .        » 


••U04*  «r»\jc'i*«« 


'44      4;^,        )#        4   , 
4'    .    ■   t  •        ■*         \^4    tC   ' 

40-»«»      *«> 


M  .  ,  »   V      4'C       ^»4-l 

1  t.  44  T     -t  . 


rnr  •i»f»»ioM  »  ie»S4Tio«4»  j«rii«4">-«  •!■- 

«T»>«f"I4      ««     .4T»»«C4»«ll4      I»     "««. 


4    •I«.f>'V«4»-»     >»    ••jTfC'Kt     »T»>x'une«-'0»!f » 
T»t4ff0     44»      V40e«      •4<f«.     «l««4'tJ«.     •«.  4  » '  •      V)  !  .  %  •  • 


4  .  I  «•«      »r  «  '      44i4  »  44<  ■ 

;•-  ,  («.40<  '      ■:4»%'4,. 

44  '4  i      ■»#      ,i  M      T.fc4-.      \     • 

41VC4      4*4  '  '  . 

4<>-»««     '4  1 


r«tM(iKT  i'4«.tn<> 


"t  •-*SS'"4''4 

'4»   iut  4*.  »      4  4 


»«t     •401C4C     ••4Ctl»»»     |l>|'I4rC0     »-     UV     ^I«»» 
•  ITh      4«.«T\.      <«1.10H      4«r      MCHTt.      V*.»IOtl      tl'»Tt«4f» 

or    VA.f'W  '■•   "aTi-ai.    mffw^D  I  4»t . 


4».rW     IM  OK.     'O 


r.,f     "•  .      — 1«0     5»t»'5"'     »^4»'i     ;4'l'4^     ^4 

^•9\tn^0      4  '  ^H      ••»wl4'4|44*      4^'«»';      14 '4. 
40.rM    4Jt  II.  .        4 


••OOOt'KX 

f  .•r>.j»t4T  .^    •.t.-4<t•^.<^«    %.  ^■.    >j44';    :4.«'4i 

4»-l««    tH  31»-       • 


•  4nl4'l«l    ')4<4«( 

»    44'?      -4.1'4,.  ■»••»      •■■     •■■V^      ■■'^^14" 

t««Vl404|'^M.t  ■ 

»o-t«a  Mt  0  1..     • 


>tm.i»— «*'m» 

4   4 iv '■>■>••'"»    '•  •«"*»ia«4».   4C»e4«C- 

4«»OCI4Tl-      »Tjolt4. 

■T  OK.   r* 


IC4.I'C      44"  i. 

4n-t««   ••^  0  1 »  .    »* 

.4«!->t.4    'iviif*'    4«r    S"jrtto   '•■»"   •-«    "'■- 
0.    .^41    ,4    "-«i4    .••_::4H'^'"    •-    : '"»'.t  ■-»'»'»- 

4N4;..4:».        V*J«I-.     '>•.••.     -•»<-<»•(•     ■-'T-        ' 
;i-,,.,      4<"4.4U«1.      "€'-03».      '•4"'       •-»■>•'■       »-4.«- 

••is.     «4«»->/    "unt-   «.     .r4<44    ,44>-.n. 


•  404*     ItWMCl 

•  i,'»4'.i  :j^'i<   "u""'  •"-  :3"^ii   »iL'r«t. 

•.4»       '.•444.V      •r»»T.M      ■»      T.^      4,1    ',4J      44(      ("'"^.f- 

.4       Jt~      *  j^  '  \^H'i  .  '•*      t  I  '■'*44_      444,      *0  I  M      ^•Oi.i\%*  I 

"■     •      4,        .      •  -•  X  •! 'O'  ■•  '      4»U      i:0>»\.H      >4L.Xl<.  T"t 

4..4^'^'4    ••■^,llt    'i   4s   to*  i«acr«'    4l4^.l4I-<i    »▼»- 

»r-      ,"t-4^l4'.*i      1*      4t4k       klV44«.^      4'40      4141      F'cTt**. 
40-I*«     T4  1  ClI..  I 


•  *04«    iitaact 

34'«    ••act<ti*4    l»«1»l 

4      ••X,444      4  >4       .<       4V»f*^l.'       *•*_       .:»*V4'       0* 
44"44-f;t.4^      i;  tr4  I  4i,T  1  114*. 

4n-t««   »ii  " 1 . .      » 


•  4044     |lt«444.i 

31  »'»i»ra«4 

l«'4».       4*4444.  ,-H-       4.#-      ^l^*-'      -1*4«      J4|     «14i4.4lI 
44  4      t''^-      44  >*     "I'^l^fl. 
40-t*»    »«l  01».        4 


•  4044      |44Tt«it 

»nt'4i.    r«4jicr(>ai(i 

.;      r».l-.4      4.      -•4»      »44<4|»4      4  '  4  '  1   :«      .j" 
MO.,44-  ■>~44'I".4.  -   5-»      '(•      ^j«»4J«»4- 

4n.t««    i»«  1:..      4 


■  4044      r«4C4l<n 

r*o«a4aa|«a     ,CO"»"Tt«ti 

,,,,,,.,»      ,.      .44P>      .44C4|>.«      ».4T104,     CJ4»v,It4 

4rt.t««    t»«  ri4.      4 


■4044      444C4f4 

4  4n| 0% 


MtaN  nsawKT 

,  .,1V.  '»«»u<i«r»  "vn-ie   '•4"««"i"t"  'w  jV    i> 

4    r^tmv.^    ■«»€41-<.'    '3    tl4«lK»     '-«     .„4f-«X*« 


■•aia  TVAM*! 

r.«     *44|-     'iua'lX*     «CL«TI'I«     'hC     l.*Mt     4«C 

4.f     4r«IIV.>     4W1    "MT     !■    4    fO«-    CWtVlXIl"'     «  5» 
«4.T|»4'v,     ■^fry%m^ntC    •4OI0    T»4»»«1»»I0". 
M  0I».        » 


CMD* 

'•/Mt*!'!"*    •«0^*44    nCtlSWO    'J     4CCf"     '44 
T«4t4I»^     •■<->     «4llLITt     rt-ICLf     '1^     C41.  1»*4M'3. 
04T,     »«04.      »      44..«fi:      ■■T«4«V'»'-       '»»f      '•-'VXIf- 
««     »««>Tj.<     '4nn    4  ■•4t«TtO     «XJ"ff     '54'4     I«    •"€ 
C<V-l4<>-»      ••»l»0     4lir»t«''      C04»'"'t«t     4*      TN» 
»44fl.Cl't      '•»'      Zf'f^*- 

40.»M    W  0I».    » 


0     T«^» 

■•aaMMMiM  leiiiW'itMi 

.«4«»l  '!■>■«     •^J-l*4-«     0C1I<.*«"      'J      4CCf"      "44 


4* 
L4W<« 

"«»»0«f-"<-      »       '•«      ->»-i:4,      -»4'4     -CI«l/~-4t. 
•'•Lfr'rO^     ■•0»t4      '4      "^      ■<44     «•'.-      '"O"      «-4S<.44 

♦»i.<«'4IC»».     •<^IC«     «■<"     Kj»»«C'«     •-<-     !^-.-'«»" 

•  ■-«     ••*•>«•»«»     .'•-•'. 

40.t««     '14  3l>  •         » 


■«04« 

TtaT«oO(l 

4  ^.404«f  •..4L  »      J'      44044. 
4  J<t|4«4. 
40-t*«     »"'»  "•• 


■•04*     aM'TlMAt 

.4,      4r»4-)|a4T-   .|4      ■»      _INr4»      4«4  4  •      » 4C' "•  »  . 
'.44       .44M-4»4»-»4      4't       .   J44»44   H."..       T*       J  !  M  '  '   t   •   ! 

,_     ,4t„i.-.,   5;s"n^'i  )••'    :»   '•t4'4.. 

49.1»«    »♦»  01..       • 


4-r     >44r-      -»      41JI4"      'i-J'      -CXX^L  4  •  1 -H.      '-•      •4"1» 

4a-t««   ••o  :;  >  •  ■      • 


■  M}  1441041     04«4«C 
••Of  I»» 

444.      44~"4v      444;M'>.i»      i  >.  1  '  ;  4  '  .  _      4'      UV      w   1  i" ' 
4"-      4^4..^        .4.1jC«      4W      a-ri^'L      •  L4. »  I  Ot  ■      I  •  1  »  '  L  ".C  f 


■  401  441944     N4Z*«OI 

4r4f'T4       V      ^i 
.-•      ;'\f     44. (      ., 


•t  «»«t»<       T       .T4,.4«14U.   10* 

4^.14.^i«.      4'4fV>»V.f4S 


4n.t*«     »!• 


1      4  4  .  ^      44  '  • 
40-I*«     •»> 


-4-         ,,^-^>^.l4      S»t-'4  ..H-14      .-4      VXl 
...  ,      .    ,      4'n.tT4r»4. 

r-u.    J« 


■«044  Ma£a4it 

ui.»«»4<i«K  4«i*u(«r< 


4  .4^    .4'  1  '■<      J*      -.t    «4  4.. 
4>>-«««     M* 


-44SS**14  '^<4^  . 


:  N  * .  4^.* 


«14'.4      I       44.'1';14,     «»4VJ«1»»      :i,»'«u44«l.T 


U4I%^     4l«r4*"     ^r      T4f     CIvTl     4IF     •4T«0L.         't 
C">4.tHT«     -w     TH«fc      '■•I'll        T.«t     rfTtCTIO«l    Ua.]!, 

JNtr.    4N0    4    4IWJ1.4TM   CMIT   ro«   '44l«iI*4G   ^■•^Sct. 
ao-t««   l>f  01 V.    10 


■aaois  aifonaiT 
ML4*  aaofaTiH 

'•4c«i>4i  o»  "i'^ilh  4N0  »»4ci  »f"icte«i 

4f4tt«    V     «^vftT     Ll'C»4Tu«f. 

•t  niv.     a 


la  ca<MWtt«T|M  irtfTMs 
■  tOTO   loTrvtocacc 

I1»t4*»4"<I      [-.OUCfO     14«0II     4411      in     4     \.r^,i, 

•4SOt     S|i<444    0|«I'4L     «4Ttl.LlTt     C  otm^JK  I C  tT  OKI 

I*T  OIV.        > 


MIS  ntuo* 

•  f»C-I«TM     IN     »Mf     OCINITT     »»     4    «»Q»l     0»     T»»IJ 

r4r>.4   4    1MT44T    rntai^aiTTC'i    tmt    gvovc    of   ••ttl 

•  NT     .fSO««*4  IV.     «»»     »>"«NO«lH»T'r    »T     4N     I>»»«»tCT 
OT'LCfaif     V.»"»     'Ji44I04«^     4J»r     ••iTTtPi    fO»     44.C 
••I'aCI'aj.    ••TMi. 


RAD  -  R£r 


'TxCL"    w.a^    C04><"NtC«' 1041    llo^atSl    STST[>S 

l^mlEO    l>lCLJOC    f«.    •M4it-L0CI'ru    L00»    ut^    m~ 
TtOSAC".    4'<o    £•»■«    OCTlc'lO*    ««H)    CO««teTT«i. 

»0-t«»   IK  Ot».       » 


•MAOIO    tTtTIOan 

C«M4|UM|e«Tt<M    Caul*M(MT 

co-»u«i':«Tio>ii  '\.kK  jr   iMTC»iT»Tiot<  uar 

l'«T»4«T4TT1'l    Tt«><I'<4TI0«S    »N0    »»ClLITll»    '0 
il^»0«T     T'<     I4WI4X     Xt44    "AOIO    ST4TI0M, 


■MAOie  niMttxiMloa 

4  jao<««».-toi<t    vt  ,Tiu.4Ti0i,   or   to   »MC   »4 
•  •'>ij  •4*r^  r»o4  44rtLLiTts  ••oroceo  b» 

l»r4  40IC    t. 

M>->M    »««  OIV.       • 


»«.M    *(«I94S 

0«<    0rr.4iI»,TH    HT     44CTIC     JI&M4L1    LtHOtLT     »»0¥« 

THt    .<ur. 

40-.*M   M«  OIV.      « 


tone Tens 
o»Tie» 


4     5TU0»     If     0»TIC4(.    II40IOHCTKT     H    P«(.U4'rtC. 


••AOIOMCTtm 

ULTatviouT  ii4oi*Tion 

l«.T«4*I'X.tT    <4nIJtirTt«    C«^»I«€NT    rON    »Ht 
Tta-jeT    ««1I4TH>1    ■"C4$ul»CXhT    >I>0M4I<     ( THU*^  I  4 
«B>aM    M4.  OIV.      * 


•KMIOMNOU 
T«*eKtlM 

')£Tt«l4IM4TI0«    1»     TMf    CrFECTrVfCtS    0«    TKACKIM 
4CCJ<4CT     1»     400IN-,    "»0»f<    XOOyLiTION    TO    KtvIN 
1»T     4V/a<4n-J. 
*(»•*••    *«0  OIV.       1 


•AAOOMCS 

ce**4ic  ca*riiMs 

ev»LlJ»TI1N    0»    't««»IC    >"»TC«t»L    «400»« 
r4«*|i;4T|->N. 
M-tM   ••<  OIV.    1« 


4«aoi«  iDTcavtwiict 

•ictrta*  iTtTTNt 


«LCCTT-1     T0»IC«     •14T4IS1I.*    TO    T.«     IMTCtHCXC 
V1A..*»4»IL  I  4t      0«      44ftLLITf      C0**V*«IC4TIO4l     4T|rC4>9, 

Mt-rM    Ml  OIV.       J 


M>te  r«uis«tttio« 

T»tt« 

e>04TUN4    rOO     '>«r4lNII«4    TMt     »P»«0«H<4T»    FItLO 
»T«r<»«TW     In     T>41     VIClNiTT     Of     4    SIIOVC     0»    TlWtl 
r«0.<    4    OMTIVT    TatNtniTTC'l     thj    s*ovt    OF    'Wli 
•■«    >JMOC«*«'IV«     4«»     4P«l3II»*Ttr    ST     4N     HWMlCT 
OltLtCTaiC     V.4ai     '»14T|34«S    4KC     MITTtX    F0»     4LL 
P«IXIF4l.    *4Tut. 


c(*t«ie  nartiiiaLi 

•<44«^4CT»«lN4    •<€T»OOS    F0«    4LUMIN4    ■aOO>«t. 
4e-*««    M<  niV.     14 


MtO  iwrcMC«(«ct 

•aeia  ■cctTvcai 

INTtaFr**"*!     l"<O.JCfD    t»»0«    •«Tt     I*    4    L'"«« 
•4»«      •I«44'      Om'44.      <4'H.LITt      C  0«*JX  U  4  T  f  }.«» 
J'lTf. 
»l>-t««     l»T  0  14.        » 


arouCTion 

V»r»OI»«C'lvt     44Ttl4»i4     JTUOT     T4U    CONTWOl 

'"•-•.10014  4)4   4t'(ivr4i   I*  hH"  •r  ricLO«. 

4»-f«*     •««  0  14.         • 


•■aoio   •cctlvc** 

•  4010   IiTTTaviacwr 

»J»»»OI«'C'l  Vt     44'f».4     ITUPT     T4ta     C04rr»OL 

'f C»44iioijc4   •[>•    acCKfal    ih   ..jan   mr   FtlL£«, 
a»-*M   MO  oi>.      • 


•MAOtt    T«*IMn|TTtM 
•WTtiaLMT 

f  «O«4'>I->»04<Of ».  0«  4*010  'ILL*.  "MICX  C»*  ft 
$4*U.0«eD  -)4  I«»i.«NTln  To  Ta4i«5"lT  Mrrsloi  0«IC4|. 
04T4. 

ao»*««  •>*  DIv.    I* 


NCas<MCH(>rr 

I1Wt^Tt'»^TI0>l    '»    TMf    aO*HTIT4TIVt    otTcmnu- 
Tl'>N    OF    FTI'lT    4y0     4<C4L     FUCC IFIT4T  Ia«    BT    'aOaH 
tCMO    MC4S<«r«NTS. 

«»•»•♦  aM  OIV.     1 


aoie 
•  I 


■  4TIC 


'iCMNivi'i  ro*  9(rtcTi«6  4V  .>ccooi>*  '•- 
'•r'4lL'    aF4«    CoawailCaTION    Iia«*t.><    l»ITI""i 
I'-Filfp    l.iCl.Jn€    '««.    »M4»f-l.oe»fo    lOOF    a«r    »». 
»rr'>»4C4.    4"«   iaa.>a   jfTic'io*   t<m   co««lcTfOi« 

»0-rM    •!•  OIV.       > 


••Mte  MccrriM 

T»Cl» 

lXtaTi»i4   aoa    taralNlx*    tmf    a^vvoalHar'   'ItLC 

•  '•t">«'M     l«     TMt     vrClNITT     OF     4    «»OVt     OF     T»»IJ 

ft-    4    OlaTiM'     '••"<»«ITTt«l     TMf     irfovf     OF     'MCI 

4'«r    j><o(ma'tv.    4a»    4F«ioi  I>'4Tf  r  »»    an    t«»»l»flCT 
oifLtCTai-    «(.4<i    'Ju4Ti>i»   aar   FaiTTt*  fo*   atL 
••IXIFaj.    '('Ml. 
ao-r*«  !•«  01 V.      « 


••Mt*  T«AtM«|rT«iis 
*ui,K  HoeuLarian 

TMC  «a«i<-  rauaTiaxj  acLiTlM  tmc   ihi^t  *>o 

OUTaviT     ll.t.«4t.j     V     4    LINCa*     T|4if-val»»Il««    l»rT»o"» 

a»F   «yii»ri   aaio  "uT    In  a   Fo««  co-tvCNllNT  fOK 
••(.TiFaTM   i-Mwt^MFaic   aaoio  Taans^ISSIOai. 
*(»-lM    tM  DIv.       9 


4<U0ia  aavc* 
arttniMTiaN 

aj<ioaAt.-'04«   fiNTiLkaTioar  of  to   aNO  M   nc 

•  all  3    lavrs    F»o"    44TlLLITt»    F<»OfVCtO    BY 

i^oaaoic  f. 

*0-t««   !••  OIV.      ■ 


ITMMC 

•01T-lT04a»t    CaLl*«aTIO»<    TtUTi    OF    HJ^f.^tt-11 
l-ifit    awn    FJCL    C'^thol    U«|T, 

»o-»*«  i«i  OIV.  11 

••AHW    FINOtM 

taicat 

•'•Taact  taif«  •a<McFiNOCiii   BaTTt«T  ulcctIok 
C«ITtai*. 

»I>-»M    ITO  OIV.       » 


C4«TM   FtfiVHTI 

ia«s 

INVtSTmtlO-l    INTO    TMt    OWiaiN    OF    C»T»TaLLINC 
tLtCT^IC    FIfLO    CFtCT*    3M    Haflf    faHTM     IQatS. 

M-tM  lit  OIV.  n 


•aaois  it*MM.i 


'iL'taiWI    CJ<4F(.t«    riLTtBl    »ITm    COWt-lI     FlLTfaj 
'■«     IM^JLV    •t»»ONM    OF    '►«    fILTt«$    a«t    c"««^r«- 
«4|.JI->    FVMC'I'Mt.         TMT     llt<ia4.     aa«    ><OIK    F^OCISS'S 

"uTuan."    l<Fn»t'«o»'«'    ai4o   coi»v.r"    vatuco.      Jt 

4H4L4JU     4»^>.1H     »0    t-    lOUIVaLrNT     »ILTl«I4.t    ^y  %. 

"•"   C04.\|4'IN«    5F   »cai.    siBNaLi   »"0   ataL   rttTi»i. 

a0.t««    T*l  0  14.        • 


10    MVCl 

■eeuLtTioai 

a    MI4M    FVCOUCMTT    FULSC     TOaNSM | TT(«    FOII    UK     IK 

4  Fao^oKT  ;iFt*iMtNT  TO  cuanrMf  t^  LuxnvouKr 

I'FtCT. 

ae»i««  a«i  oiv,     a 


10  tavii 

■ULTiFaTM  r*4tisa|«tion 

'-•f    «44l>    CJua'KHd    XCLaTIM*    TMC    INPUT    «•« 
<XJT»jT     SIlNtLS    OF     a    LINCa*     Tl«f-V4«YI11S    NFT«0*I1 

4»r  •fvif.*?.!  4W1  'jT   IM  a  fan"  co«¥€Nii<rr  Fa« 
"<A.Tt»aTM   jtttn%0Mrttc   aaolO  TiaNtMitStON. 
aO-lM    tM  DIV.       ) 


iMCTiM  FatxauT 
•MClTtal 

CFFtcT*    TF  LiM'TtO    $T«IP$    OF    CONTa"IN«' 1041    C< 

'>*     30«     »af  IN     <     4U«.T|tT0l)r    FINOOVLCSS 
•  'iILOIM*. 
*(>-*«•    T|«  OIV.     1> 


•«UTt 

tMCLCO   fUalTMCti 

STunit<  IF   TMt  caTasOLlSM  OF  rxrniNi  gv  €<)•▼• 
"K'acTrapF"  Mavt  •evtatto  Tm«t  tmtniik   is  fibit 

OjIOIItO    '■»    >-MtrHTUa«M«|TU«|c     »CIO.       IXPFHIHtfT* 

coKtn^o  tiTM  Nu'iaic  acio  aietrnTHCSls  oion 
ci«-caacL(o  FT«i«toiNe»  INOIcart  THaT  »-«ftmt«.- 

S«»lin(BK     4CID     I<    *N     I>IOIBrcT    XUCLtlC    aCTO    FV- 
•  I-niNt    ••'cimio*.    aNO    TM«T    !»■    TtJT    »ITH   aaTI 
s-MtTMTuaaa^iTimir   acio  is  nonto«ic  *no  n«t 

NfalOLI/FO    BT    TMtJ    4NINaL>    anT    tucatTio    »|TM 

TMC    jaiNt. 

»0-tM   IM  Olv.    14 


aoio    liaaatLl 
lOantFMcaic 


FaoPaaariSM 


'■»  «44i:  c>j4 

OU'FJ'     tIVl^LS     OF 
4  4f      4fV|t4T'<      4M0 

••4.'IF4TH      r">.404»M 

ao-(«a   t«« 


•aoio   tiaauLI 
acFaacTiON 

•  4aa<vt'4   'Jf 

'544440      W4'Tf4      L 
40.1**     •}• 


'ION*   4fi.aTiN«   Ti«    |i»vT   aao 

4    LiMfaa    T|aF-y4a'IM«    MFTaoa* 

•ut    IN  4  »o«"  cOKviNUNT  roa 

'4IC    •4010    T>aN4>lSSI0M. 

OIV.       5 


1   ^at»~AH^V    '•0FO»»»«.air 
'44   aat   iTuoifr. 

Olv.        > 


••aOTMiaLMv 
•l«.ia««4»Hict 

•  aOIONt'H.OAT    BTBLIOaaaFHT.       4    vocaauLaFT    It 

I-w-LJOto  ")•   SToaidc   aNj  atraitvat   OF    H^Mut- 
'lis  ON  •4otaBix'X4T.     cuaatNT  aaojrcTt  o*  aaoio- 
BixosT  aat   LiiTC^. 
4e-tM    lis  DIV.    14 


••aoioaiacMT 

TaaHS»i.4arT4Ttaa 

ni'rra'N'iaL   ••  JIOMNilTlvirr  BF  fiasT-   Mae 

KrONr«-»tT     n'FO'**^    TO    aLLOatNIC     aNO    >lM"StNIC 

S«!N  •aaFTi    IN   Ll'-iaLLT    T»aaoi»TtO  "ICl. 
a(».t«a    411  OIV.    14 


a  STuov  ■»  aaiTrtN  co«nunic*tioni     voc«e«.»aT 
LISTS,     a  LIST  OF   •jaos  a*«  FMBascs  bmich  •at 
uwNfcfssaaiLT  0IF4-ICULT   IS  FatstNTtn  »|Tm  a  tt»T 
OF  easica   i-woi  »hich  cdulo  at  oseo  in  thfib 

FLaCt. 

4i>.a««  Ml  OIV.  M 


a     ^TUOV    IF     ••ITTtN    COHIUNICtTIONI        MJ4''-tS- 

TI1NS  roa  TrcMNic«L  Nawjat  aaiTiN*  aNO  acvisio*. 
40-*M    M4  DIV.    U 


KCTtFICKt 

oieect  iKHTcoMoueToiii 

HisM  vxTaoc  SILICON  aecTinca  STaCKs  Ftat 
otvfLOPtD  F*ON  aa  aivaMCto  ncstaa.     oetiaa' 
s«""Lrs  *»••  cONFaaco  a«  auatlFicaTiai.  T»iTt 
•'•t   aoaiNKTtMO. 
4e-*«a  Til  OIV.     • 


UlTTIIT    VCNICLCI 

•uioCD  NistiLi  TaajccToattt 

CINPUTH    FaiNT-HJ'    OF     SINUtaTtO    TaajtCTTHaT 
FLOFM    by     «    007    a'€4T»Y    VfMICLFS. 
40->M    T»  olv.     It 


•aote  iTa4u«.t 

S  I  •auc  -  T».f>0 1  M 

'trMN[>,p»   43a 


4Tie 

JCTEC'INC     4NC    UCCOOINN    ft- 


•tuoioracauCNCv  (PtcTnateaPr 

F«C0UCN<Y     4ITM     *Cat(>'|N( 


T4f     "«4  4'mtMtN' 
S"fCT»U"     4N«L'^ta4, 
aO-»««    ITB 


OIV. 


••CPaacTlON 
aeoMTiet 

T-lt  •t»a«CTI0N  Of  4  iFM|«IC4t  "Uttt  aT  a  FtJ>» 
INTc«ract.  TMt  FItLJ  OF  4K  UNS'iaoT  »OINT  SOUFCI 
I<     I1VtSTIS«TI0. 

ao-taa  T««  OIV.  2s 


mtr 


KvlvJ».44,t     -)4 


'"f     St  -  UO*  O.A. ''■" 


'••Ni«niiiN  4Y?T»-<i   r«'t»«.a».L»  Facssuaizro 


am  -aOL 

Mf  THaC«YL4T4,      INF'aVn     SF€CT«4.     VOLUMF     RF4|<TIV. 


Mr      KM 

CMaiMt 


•!•"•  iiTaueTuaM.1 
aaT4ii«'). 


ll>v«aeto  cwacn 
mt-tmtcm.  MMfvaTic* 

•»•««•    Til  0I>.      II 

ll<vaacii«  ur«aiM.t 

4«.*«a     !••  OK.     IT 


K>CT    tttit 

'lt.>4*W    fOUO     C  (Ml 'Out  '  I  Mi 


K<CT    tMlt«« 
l»Tt<tO«    ««Ci.l  •'!'« 

'•^hr    »4«i    -^A' t    •**  < 

•  -^r  «c  »- '  .#-•  v«f  '     "J 


•  ^    '  *«  I  'I  - 


Mb.*T|«|TV     TXtaWT 

t  I«1T(  iie-«r  lo-M   v«c'«   ••»    I '»-;•«. 
rr  ni«.    i> 


4WH.MII 

>»-««•   irr  Qi».    i« 


ItMITKM 

3#     r  ^«^ '^-^.a  «4^t  .  :  '      ^4"I»''     "i     '"       /«^HA"«tl         ••€  • 
•0-J*«     >!'  0  1..     J' 


•MIVLlTll     l««T|»ICt»».l 

•^A--"!**!     J»     •«:*^l^»%     AM"      %•»'♦      .P^l.tf' 


C«'4    r«-«*    4     ^A,-*'!.     -■'•asVP*-'     "a"     ^«*L><rr 

«.       l««'    *^A      »#--      A        .^..TC,         ^X^*-*'       *•'*        l".      ••** 

'-W-IA^-A  i'A        A^rfB-'     c  ~'^^    'LA  %     A '     '  ■.* 

%•  ■'       :  -I     '•  \'    -f  ■■  'H  . 


•  Ka"I<I*« 

,\*       kV'      ♦-»»      '<)•»      )#     tA.f      ANC     V.    At*r 


AtCA'T^IW 

1«"IA'  «.       J*      •  .IC  ^»  J"*U*<  '  •  '      tA-l'      I*'      A*. 

AN'%3*A1*'  ^-.^      #:'-■      A      -A«-.".-.'A^^*       '"l- 

•o-  r*«   r»«  •      ' ' 


•  KA»»t»t>l« 

•A«r  itLf » 

*tA';_4^  !AA^«;.«     AA^"      A      ^  .^«      A  ^  '  I  '  uOf      ^lA 


A'>-|»«   m 


AtC.^'XA.  I>l« 


Vv!:^#U     ■•'i^;^«     •^■J^Jk.i!  J*.     \^\'' 


ILIMILm 

10  m  a*«  ai».     ' 


,.i*aiLm 


U>-t9*    lit 

•aoeat'  "OTO*!   {i.i»u!a  ••otL..*"'" 

IIH40ST     tAUl 

f i"A  j^»    »L  ^*    <♦ ^'•*i. 

48.1**    1«1  3I».     10 


4i*».    1       ?' 

.'  •  ^ 

t  - 

»r-»««    •ot 

•  ftC"  t  I'^tOiU 

v  1  W  4  W  1 

r»0    'n*M 

A      MA.^     A.        Af  A  ■         ,*t  A  A  •    :   " 


taui 

J«T     I«    jr«-»»»T««»l»a     Ti«     «4l>lT«|>A4«Il.  IT*     0»     '-» 
»««•-«     ti.»tN«     A-^    C0«»T«O«.    OIWT.A'     VJ«S»t'«"»     «' 

r^    A(a   .A4«»^A|4C    irtTijAi. 

|«T  OK.        I 


VJ«»tU-"«:t        "»•>       5*       -AAA        .1       "      lAAii 

:  NTp4»    AH      \A  Av  S  . 


UIMUITV    l(L<CT«mlCtl 


«!•     «I»'M«    COMT^OL     »»«TC«    *H\.     »H.1»«'1.1' 

trt  oi«.     • 


«ia(.l<>MA*AAi   ir   4(*tMT<   MHrAacj   .mck.* 

•  I  3K.     W 


l»»»lt'IC»«.    3  H  T«  •  tW  I  OMl 

]'    l\    Kr^^n    '-A'    A    ;^A»*    3»    I'A'IJ'ICI    :  J»"- 
TA'^IiA*     Taa      '•o     »'a';*t1C^      '.     »     A^     \^t-:A.       :a\m 
-A«t      Al      T^l«      JH-<1»<TI>1      ttl«>-'CJ     Al-l-'      ky" 
J»      T-*)l  it«I  >^'  n-.A      A.«H      '.«      lA-»\.l      «l/l\      •«€       X-'  . 
40-rM     '**  3K.      1 1 


Aicir»»!«i:    •cWAac 

r       .Ail        ••(»»,«       ■  ■•      i^V.I'      WfAtt      A.«^      •J'""»Ol.ril>. 

An.»««    101  , * .    >i 

Av  •  «^  !  «  A  r  I  ->.« 

,..    <  .     .A.^      ...A-frf  »      1   <      •-•       .A  -A>     c;      •  I-'       »"t  •' 


0^(41    BOTT^A     T 


'  A  A.«\^.VA  'A  • 

4»->««    Ml 


;*      A|  -A'tA'A^,       J04      Tij     AAyt 


•antmrnuTioi 
MfCwTivte  asMMMM 

0I14TIH*  <w4acH  A«  o«»«LaP"'«'  tr»a«t. 
r>  1 « .   >J 


■iiwBiiCw  caMSTvuCTii" 


40-rM     T|T  J  I  A.     '4 


•WTTLLin     i«T»0««» 

cJni>*ite4Tmi  Mr»u.|Ttt   (»4iti*ti 


•MIVAIC    I4«l 

I'A»!»»1C4>.     4»4».«nll 

■A«.AaA      .«■       kJAA-^-K       1A-A      3-      ■-*       "AAl^      M  "t  J 

,«-    .^vi-'T*'    X    •-•    '-iNr'^A^    —Ate'   4«-i«A'rr 

4*        'A<        %T*  AA^fA      ».l«.'. 

4f\-  !♦•     1  »•  ,1  i  .  .        J 


KLtC^    'OwicA    •T"'Al«l'A4    •"    •■<    :"'t»»««i  ■">. 

«H.Mf  •ABIl!  •»     or     <4TlLLl'f      "  0— VN  I  C  4  '  I  0«     ■I»'f'., 

4(>-t««  m  li-  ■     ' 


M^rc'i-t    -»    ^<^j»iA    "»«»->»"tt 

4»-l»«     !•«  Dl».     i> 


T.«     9r-<4'A|C     lT4»ll.IT»     W     eL4»IIC     »»»Tt-». 

-rM  »<a  ax.  n 


ll»ta*Ti«n 

«C«»l«4r'wr  ruNCTiM  rokLOTta*   riAa«4<i<-    4 
riAO«4ca-4«>'Ml«*t.    |'*>J«I«»«     "n-K^u*"  COA^ 
•M4'«t.   «L<c<x*«  «t>rnuTiOA«.   tH»»i««o  *Ai 
OTtTviaiiToAi.    •ti»it«Tiaii  4«o  •«»  ttc^xtr. 

»»>tTii.4ri>A-»cnr.j«l jn  i^*».4«ief. 

4A-a««     «••  oil.     14 


oitntawTt** 

A   iniO''  "m  f*  ailTaiavTiOM  <<'    inTtaMcrioAit 

0»     lt4<t*AX.1      I"     «»i<«.4«     »««.»•«•«. 
«■    IM     T«T  0I«.     IS 


4    tTVIO*    'M    T.«    JtSTHiauTIOM    OT     I  UTIIMr  T  lOtn 

rr  oiv.    i« 


•WTtLLin 

Mo«i>4J«|ia   icoi»uT«aii 

t.«a<M4MM     :»-<C4«II"»    ^*4W     AMJ     0»t»4'iaN     -» 
T»^      tVtrCA       *T|Ll''      *4*Tt4. 

40-rw    l«l  nl..     11 


«4».l'Viri-<««   t*«ci»K4ri')«i»   »"•   ..jt'icJAi 

40-»*«     >»•  >"  <■      11 

«»«U.ITH     l4«TI»tCt44.1 

CiacuLA*  (MIT   ni4j«CT«aiii 

•t«lX)t'    CXWtT*    "J"     '-C    "O'l*"    3»    A    »4»tLv"t 

0»      A      9««.4'-»      n.A*'. 

«0>t««    »l»  3X.     11 


••ATtLClTVI     l44Tt*ICt44.l 

•aairtL  r«4j(CT«itti 

»«».n4't-w«     »*»-  1»1C4  1I0»«»    '»"     ^A-TKOW 

4o-i««  ^»^  oi».   11 


It   hl»ct«o«i  njBCii 


40-r*«  01 1 


•  •t»K9««>Ut»l'»»    'll.** 

v«an<XTio« 


-ATiAOMt      A***      .»K4044VA      T^Cl. 


►A-XX-'l-liA     a»      •      '"l"      »t"«>.P      C««»'4l.      J»      llLlCPN 
40-t««     »■»  "  I  «  •      '■  * 


[■icONOucria  a(<ic(t 

4iA4c>«-">-Ot«l»4«.     C0W»««Tt4t 

4n.i««    M4  01«.     v; 


4HB I c anouc TIM  ooic'i 

MI»A   rtwa4ruM    •CMiacx 

•  4*f.A'f  JA"     ■)»     -tit-     'l»T"A'J«l     M-ltOAO»/<TO. 

^Arj«v      .  .,      -.At^l-"*      AAAf.II*, 
40-I««     4T«  Jl».  • 


!>•  •  1 :  n . 

40-J44    4TT  01«.        • 


•  M-icoAfoucTia  oe*ic»» 

atL  I4«Il.ITT 


T»A>n"nsiiv  4rtT"A>   r«Tt»n»ti.»  pacssuaiiro 

4D.>**    •«< 


D I  V .     24 


•(•urTi 

MtLICOPTtli 


flKM  -aOL 

«<'TH4carL«TA,    iNra4'<(n   s^cTaA.    yO(.o«€   Rt«I$Tiv- 

ITV.     4X0    T-tA-a^AOGdAVI-ATTaiC    4N4Lrsis.   . 

4e.t««  so*  OIV.     a 


•tiLICtOCI 

MOLraecNu* 


•e^ 1 AB I    T 
T  •  •  s  M  ^  •  jA  ^  p 

4'>-t»«      »04 


•  l»>.I0««4«wTtl 


INir 1 4A 

I    4A','«f 


•Ait   . 


A.,'*!''''"/'"""     "^     -"a^-lTEO    '0.«.T-».rt»t»-  SraeiLIT.     4.AO    tHITT»^t     OF    MOUTBOCNl* 

.i,".     1      •     *"*'-''''  ■*  caiTjc.,.  jpttjj  ,r»tcTt  Di<iLicio»  r04Ttw,  jsnea  vtafiNo  Tt-Pta.rcats 

A-AT    3A»»t.   Aj»»ia»   tcy-ATTO...  4^  w»cs»iiarj. 

"*-*♦*   O'T  niv.      1  4l>-t*«   Ml 


OIV.      14 


'"      A  14t.  '   1  jAAP«.      ,T#      ^fVLlP      1T4TI      •H  Q^  A - 

\'y^T^      A-A'       T  r  ^  J.  ja  1  ^jAi      Al^O'S      4NC 


•tM4rT( 

xaoaT   TULt.orv  »i.4>«t 


•»ILIC01    ILLOrl 

«"ie9M0ucT')i«  oevictt 


r  '>••J^JAA04. 
4»-»««    MI 


ct»ai 

stOMt    itr^ic 

■"••'•Ml,  t 
CAM  INS  :  '  A'  J 
40>t««    44a 


•MoirSAIBuCTMt 

'II. «» 


ST'>C*Ai?7/.'"""  ^"^  -lo-s-'fi'  ►ow«-T.4.a»is-      afLlaaruiTT  or  rrrt  ^nioi*b  silicon  .liO» 
«»-»♦«  oaT  Oly.   1 


ni».  2S 


t"tT»T:3*.j    or    'JNAf^.    oioot    c'*'»»wNI- 

!   T      ^A  Af  ->*MA.Arr    . 


•tM4rT| 

>^aTiC4L   T4ai-orr   •lanci 

Tt^iiN   :»iTtA|,   ro»   ~i5»<-s»cfi,   »oaca-Ta4NSHIS- 

Jl^N     S"4f'S.  AN4l.r»H      Jf      CalTTCAt      JPttO     'mCTJ 

A'T'     DA»riA     sjr,-».     lOCATIOA.. 
4r>-»»«    OIT  Dl».        1 


atlLICM   COnvouNOt 

caaaiDct 

»atr4a4Tio«i  or  L»«6i-Hi6t«-»u«iTT  sim<m.' 

Ca»5T4L!     ir     SIC     S"     I    CaT$T4L     laPalNS    TtCM>IOuCS. 

•(>->•■  *ja  OIV.    la 


»a%C'«l-*f      C'l'AilA*.      AT,..      V<04TH, 


4r>-t*«   a»i 


•MalC^NOM^T-VAt 

•«»'I>A« 

'  «A      f  f  rr  -  T 

A  •*-'    AOi  r  s  >    '  N 

*"'^N>N      ^  I  A»A  1 
A»">.*f  N*-   IAS. 

4n-I«4    4t4  CI. 


•««»tC0««OUCTiVI1 

•4Tiai4».« 


•  b«4a   ST«(ii(f 

•  TTtL 

NTTCh     •a-M.(.IT|AS      ANi,     J.^„      TaANSlIIOAAAl 
"AV  1    )•      If      .,11      ITfC. 

4r>->*«  jif  oi».    17 


SaoiTH    Dr    J1LI'0<    C4i<elDC    JINOLt    CatSTALS. 
4l>'-2*«    tTO  DIV.     14 


J»     'CAtiN..    T     CAaaitas    XLC-TaoNS       alHtrT] 

»r  »  ■  C  >•«^^)C  T  r*  s     -«.     .HCNO-INA     Ijcm     as  »flTTfail»« 

»o';'»N    AN()    r  OArvx*  '  A  I  T.    AT    MTcaoaAvC 

•AP  I  AT  T  ^A 


aANWta    1,  4   -o-CGfAtOuS   anijo- 

TaO'l;     ii.t'\    jr    Al^lTf     T»|r«><?«     ,i    raeSiN^EU, 
40«J»»    Vci  oi».     J5 


-»»•      4)A 


A^-m  *ti 


•  »t »  I  C  OAloot  T  ■)•  1 

"icao«4vt   'acouCNTT 

•  .f     f  F  A  r  -  '       ,«       .* 

••^    'xf  ii      N   M  -• : 

Am^N  IN      ^1  A'-,  m      '   I   ''- 
'•A  0  /TNT  I  A  A  . 
4P-»»«     »»4 


••»»ir5NOUCT-%41 

•NK)T9f|.fC*a>c     ■»T-fai4Li 


.       1     ^  A  .  S  T  A  ,        -,a  -  A  I  N<-, 


■I    C.AA     l.<0«    5. 


'       '■"f      f.t""lCAi      AN( 
J  I  "M       ST  -  T  ,  "'N'XX  T  t^ 


•  ««tLTfa« 

NjCLlAa   t«»(.o«I(»a 

A     ar^Kt  ^-..(A'-r     Jn    "OOTfCTIvr     STauCTUkCA.TOriri 
••!ATf        »»r     SmjCa     jaafs,     .IMation,     BI.4ST,     »olL«. 

A^L    ar^ATii/A    TO   wKctAa   fIrLOSI'^N  f'recTj. 

AT^-lt*    1(4  01».     !0 


atlLtCM   COnaouNOf 

CMeme»L  atacTioAU 

aE4CTl-)N     or     4LLTtTaiCM(.0«0SIL4>«t     alTM    r-LYCICVL 

><rTK4c«»LATf  1    iNr«4atn   srrcTa4.    volux   «C«istiv- 

ITT,     ANT     T  iraMOGaAvlNCTMI'-     4N4LTSIS. 

*0-I»«   iO»  OIV.     a 


•»ILieO«»  C8«r<y»N0i 

OIIOCI 

fV4Lu4Ti-)N   or    'EM4"1C    "4Ttar4L   aaoow 
raaaicari'Ys, 

»0-l««    ••«  DIV.     14 


ra^OiXTi-iN   or    a    Thin   SINGlc    ca»ST4L   or    suic-n 

ON     >     »Ol.TC»»ST4LL'N£     tl)BSTa4Tt. 

«o-tt4  io^  0  1*.    i« 


>«i.Tta5 

aAHioACTivf   raLLOijT 

'"ICTS     ■*     ^lalTtj     JTalPS     or     C0NT4I.1N4T1OA,     ON 
'■*■     >''^f     •«•€      IN     •     A.JLTItTO«T     aiNOOaLCSS 
•  "ILJIN/-,. 


41tLV(l( 

v»»oa    •L*TI'«» 

r  trf  ai-AANTA^  lNVtSTI.i4TICN  r^H  THC  »«€4  AuatWf  NT 
or  rAaTiCLT  04NA'iA  To  sjarACCt  ^f  sr4Ct  VAMlCLf^. 
4f>-l»«    oil  OlV.        1 


.A  ...,,AS       ,t.t.T-ON,  *"-"'     "• 

•  ^A  s     '.     (*•.(:  nOMna     sjC"     as 

-^:^^'•:.:T.    .t    - 'MCAvt  .»„,,  .^.Tfi 

04MPIN4 


asiLvea  tOLorat 

TMflMITl 


4n-i»«    1 >a 


•MNiroojCTNas 

lOlAa     CfLU 


Af  sr  A-'" 
4n.»»4    OlA 


•-'^l^'aic    STur- 
. . 'J   4!    rolL^. 
Olv.     lA 


^»     CB5     H'ti.1 


r   .".ST,,,.^.,.^,.^.,     pANriNC     Taf4T«tNTJ     r«»     STft^ 

•\.'-tA.      T..r   aeiT    j4iA«iMi  Tat4T»cNT  fo«   i-inc" 

•~T<     STtr^     n.AT(     r  >uso     TO    P4Tr    c9n$1STS    'r     4 

1  -A    INCH    T...C.    c:>NSTaAiNCO   L4»ra    or   roLvvTN'L  atlKULtTIOil 

•iaSTIc     AN"     4     )/•     IK"     ALU'-lNU"    PL4Tt     I.O..«Ta4lN-  PaOjCCTtLtJ 

:n<;  ^Avfa. 

40-t44    OTI  OIV.     Ji 


AN     lNV»»Tia4T!'>N    or     HOTMCaNlC     8a4Jll.C    OF 

•traacToav    jlljtj. 

40-I»«    *•«  DIV.     n 


S*>IAA       '■jTSCAATOn. 


atMl>    iraucTiiaAi.    C 
ajaata   coittimi 

•  "•viciT!)*    ir   CA«ii4TiON-r»(-iiON  atsMTaNT 
n'-^acnc   -^■•iNi  -At-CATO  'c   ST»|_T$.   roiLj. 
a  "~''i»\,    A^.~  r,.A»A    )r   MToaoroiL   PATaoL   caAFT. 
40.»»4    Jii  oi».    la 


•  MN404T    atCHaNltas 

TaAINTNa 

'  'C     "l^iArTMN     y*     StsSATJONA     ja:(,iNAT 

: ».    •  .#    4.^^',    '  >'(  •  Kit  AT !  ^f    analtsis   :>'/•! 
-.•^if"fA    •-..    h»p*a.a»n:a    :n   -tK. 
•  n-iat   ata  •  1 , .    .■« 


N4Lrm,rTI0N     INVtSTIG4TI0N    OF    MllMJi     firOUMO 

•  uaiT.    "aojACTiLt    si-AiiLAToa. 
4e-t*a  «4i  oiv.  jj 


•tllMLC    eaTST4LI 

cariT*!.  aao»Tn 

•atr4<)4"0N    3r   L4a(vt-Hi&H.ivaiTY   singcf 

CaTJT4LS     TT     SIC    8"     J    '■aTST4L     SaOalNS    TtCMAlJOtS. 

40.»aa  aM  oiv.   la 


atAAOTA    a4vfs 

"4l««f  T0«rO49OT«l*X  IC  » 

3*l:>^^     a-i^Ca     aa/EA     in     ST(aC-v     Tf0-0I»At.  SIONAL 

"T"a  I^A'.nA  '  T      F^^A. 

4r>-24«   4*a  01 ».    ;? 


•»€0O»NTl4C      ANALVftlft 


T    .f 

K  A" 

N 

S   , 

Tar    )A 

*0»T 

iTf    . 

I  *4^   JA  T 

I^N. 

40-144 

lit 

MaiirNTl41.      ANA 

t'fll 

xAiaani 

IN^      Ul-f  ION     f      "ATiaiAiS      INTC 

>a:[a   a  14   r,  ASS  ;  A  I '  A' :  ON   anc 


"Li"«)ai-4i.    4v^   s»MiaiC4L   jxocA   a4vts 
"''nato-ic    - -"nooc  t  t "a-j  rtuins. 
4n.2«a  ao4  oi>.   a 


S»  >■  't  >i<  '  S     jr 


A       A't'       •*       ".A.'  Ah.,      TSTJ^i 
^NOrTM-Nr      F..M:'1JNA      AtAT 

IS    *aF  Sf  *'*!  *t. 


4II4N4L-T0-<AeiU     *4TIC 
"4Ti<44r|C4|.     4N4LV*I> 

44"INir4'I0N    or     T-«r     »I'iN4L-T'^-N0ISC     MatIO    OF 
4      M    4€4a     ar-ftAtNA      ANTENNA      4444*. 

ae.2«t  lai  OIV,      5 


4n->4«    to* 


•  •I*N4l.I 

"rnic4L  taoiF 


tNT 


•  •CaviiAfc-aNttNt 

'tF!>a4C« 

tt  '-S  '    T  •    .  •    '  .       «.«-        *y~A..       AtSC^NAt 

ANT      AiATU^-i^     S'STtAS. 

4n.l4a      I4T  0  1..  T 


Aiea»(Xf  NANisAj 
4A«    rvoa 

A  14"       UN       *       A 

t5r     ■_  5  A  Sf  s     ■   .     A 
S'   ''•  I  A  A     ^r      -.AN 

S«   A  ,    ■'mf    '.,,.,•   ^M 


'.aotTM  or   sii.1'0..  c»«Ioc   sInSle  carsTALS. 

40>2«a    479  Cly.     14 


-.4L1.IJA     aHSENI-^E    t"IT4«I4L     Ft,.N    GaOlIM. 
40-244    0«I  oiv.     la 


•aoOUCTI-lN    or     A     THIN    SIW&LE     C«»$T4L     OF     lltlCCN 
ON    4     •Ol.»r'>TST4LUINt     SUoSTa4TE. 

*0-l»«   JO J  Olv.    la 


•WOT    IMTttmH 

Fraaini 

■  ■A^OaNrr     4N0    CFFKIENfV    D4T4    OT    4    Fta'ITt- 
L040EP     aECT\NGuL4a-C4VITY     itOT     aNTENN4.     »A«    4 
FfaaiTE     LOA->£0     tCKITO*     ANTENNA     aaE     SIVlN.        TIC 
tLFCTaiC4LL»     $«4lL     r[aaiTF    L04CrD    lOC.     »aO 

D!»xc   4NTENN45   aras   4N4ltJeo.      lOSSC<    IN  i««a 

FI'l3    4aE    •^tSCuSS"1    ««    FjNCTIONS    o»    aiDija. 

4o-2aa  Toa  oiv.     a 


SlN'-^t-l  ro» 


IMT(4(A4A.^I       ,A      THf      X|TSI0E      NOISE     0«     U»'0tlta4- 
bL'      SI'»N4L      '  ««     rnt     OjTPviT     or     THE     SENSINO    4F'D    m( , 
Ca^lNr,    i.Ou'*A<(NT      JStn     IN    I110L0G1C4L     aiiOaCH. 
A     -ETAlLto     »CHt.Nt     1,    MtEtENTCP    '04     TMf     DC-ECTICK     aSNO* 
AN>-    lLl"INA»ION    or     IVE-artafxCE    alTM    4lFt4£NCE 

T«     THE     HIH-.     ,AIN.     HIGH    OOTPuT     IH^04NC(     4"«.I-  CJaaELATtON       or     JNCONFINfD    Ce««««Ei$IV€ 

ET'a    »H|CH    IS    to    '.tatan.i.y    ulEP.  STaE-WTn    4N-i    44"    h4<0>«  sS    OF    raOCElttO    H»«« 

4o-2«a  lao  Olv.    14  4o-t*«  tat  oiv.     2 


':    'N- jf  .     sfAvCSTSTfi.     ANT     STi..C> 
'l..-Jt'      Hr.^4A,      r«|.rAl»»sTAL 
t.i      'n,.»LK       -.r      A      ANt^HAT'C 
^St"      'NEl'HA'ir       lNrO»N4TtJN 


•IlLANtt 

CHfN|C4L     afaCTIOMl 


•ML44    CELLS 

C0MNUNie4TI9M    S4TrLLITtS     (aCTIVfl 


•Eactio,    or    Att  rLTaicML040tIL4><t    alTM    "ltcIPvl 


>4I-]I 


ELECTaiCAL  aOa'M  4NO  DTSTalPUTIOAl  SUKfTtTtHS 
r"*  THE  40v»nT  COHNJNICATION  <4TELLITf.  '40|4- 
TION    FrrtcTA     ON     SXAX    C£LLS.        TEST    •(SULTa     4MO 


>.  -  RA 


LAM  cnxft 


H.M    CCU.1 
ItLICM 

n  01..      » 


T^     TH 


r«  01..     a 


>»OI«»I0»    t»»tCT» 

»«.f.   %'f<.    i»i-.».     :i»p-    «"^    '"»    fl'if 
>n-rM   111  ui«.    i» 


U>-I««    IO«  [I..     I' 


LMI   *<«l*Tt«r« 


ocirta 


lj»>«*T'-      -J~"M.      ^      l'«MC      fLtC'«ICITV      trim 


ikto* 


•vicirte  ■«•» 


•  •TATt  triC4C      A<««CTtlt 


.-.     IW>»»'1»«'1'*    »     '•«     OILJTIO**..     lON'«1»«^- 


•  •■1     M.t.OTI. 


■.10* 


01«.      I' 


tot.  10* 


.ty*  %  '      . «  •      ^      '« 


1« 


0I»>     IT 


^»0»   •»«k;''">    »l"t"    »UI. 


Dl«.     » 


VC  A*^   I  *M. 


■tec- 


i"»*i,     »*    f     \  •' 


•«orc*L  c«ut««»«'T 


,  •  f  -^ 


in 

::ju  nr^'vU'Tpw,  u^ « ^«.'to. 


,,._.mr    .,-    1.....:  :<    "      •■^'    -•-»^«.*» 


ttr- 


4->-*««      li< 


•  »  •  »  •      »»  !  C  4<      »%44.  »1  I  * 


4  ^ - »♦«      1*  ' 


.14  1'     MU4«(>    iW'-OO 


—  .-,-,     ^     -^     ...     4-^1     ■'    •    -f       4..4.r, 


Dl..     '1 


4r>-t*«    I  » 1 


•  *  ^  4  •  •  1  '  f  C  44. 


!  N  .»  4  rfO*.  4^ 
4'V.t««      •^O 


.-    -iH    J»    <M~s^    --«^^«4»•^ 

.#    <  N  -  i  <    *#*     ' 

•*\  J..4-  *        >•     4. 


-f   •  »  *-  '   ..4M'  " 


-,4  ..        (>,4^  Nl         '^.-^..IS. 


.  *•      4  •(    4  . 

4n-/««    •* 


••Fvce.4  •c»««vr«'4' ! -w 

4i>At.'tI  I 


.»'4'HMC4..     -■l'«l»     M^l 


wa  tianM.1 


Lz:-. 


!  Jii     44ir      '  n  ' 


t^M      )»      441      4    O 

•c  40  r  ••«    '4*  -sx;.* 


lt11l»      ,1  V<I"1"«4"^     •..■«1»' 


n 


4N4  _    '4 

'  ■  -^-i     4Nr>     ^ 
4n.i«4    ^o* 


:    «    4  .      \»»  '  - 


44» -»■'■•         '•44'N. 

.    «4  .1       4'  1       ^'  ,-«  * 

4.  ,1   \  ('tl.   - 


i  »*•  1  ■ 
-1 .4r  I  ' 


>. .      4    '  e » •    ■ «    ■»  - 


4-. J4'  1" 


0I».    I> 


»    K   \r  ^      ^.      4      ■44L»-*V4Nr. 

4n->««   m  "•    ''^ 


Ittiea 


■«••■•       -I   344« 

^4»« 


1^    ••  .H«r  ».» 


4^-l««      '41 


4->.;««      tO< 


.it    -•    C10«L»    •fL4ttO    C»*4.I»"  

.,-  4.  4  c>iju.<'i»i  «)«f4*..'i«tie>»  •»  *   .,\;^';, 
n 1 » .    »i 

■.•       N  4  T,r.4..1«Ut»      I".     '•4«»l»'.-"      '       4.       4- 

t!14..  'tC-:aU»t     y     -«A.tI»»«l<'l      4-4c'»l>      4.« 

4S>1««    M«  BIO.       • 


,4,a«Tra    r«A(4t4i«. 

_     ,1  ,.      -  .-.        ••  ."t'«T4- 


STA  -  TBI 


4      -4TH«.4rr  IC4C      .4UO^L      O'      Vt"*      l4«M.-SC411 

4T»0*»MC'<1'      ^OTI:>N%      J^I.4<i     (n.f»C4N      4Nr     t.  * -■ « 4^- 

»*>•<   ^'4Tl  4-10$. 

40-t««  n^  r. iv.    I) 


•ST4riiric4t.  v^ociiici 

iT4TI>"-4L      Tl'M4lO»JC»      l^      '•4.,MiT0*      fV4L04- 
y\^H.  rlrnilOors       1*      •4^jLT  I  v44  I*Tt      ANALTS!.      4«f 

CM  V   I'.V^. 

4n-t««   %»%  01 V.      • 


T'     €L€«tNT%.        THC     H     <«CTI»U>I    O«T4I«|l0    FrKW    THf 
8l4C<    SOLln    p«t»4»Cj    rnjB   &<lA>>wtTC    4N0    SMru* 
i."*)**    "16m    ■••f  SW>t    Ann    TtnPt«»Tj«c    IN1IIC4TCS 
T"l«    »ATt«I44.     M     ro€1TIC4L     tlTH    p»OOUCT»    '>ai4I«'fO 

'•')•«  Liaun  csi. 

40->«*    tTt  ulv.       • 


»«.I»«T«|C    taULTltt 

UCTtCTIls    0»    tLfCNTAL     i4H.ru«     IN    JCT     [>alNf 
'fL    "IIT'Orj. 
4t>-t««    A*!  OK.       ■ 


•T*M.r* 


%T4TlJTr-4^.      Tl'.*,|'XJ€»      IN     ▼■4nSHT0«      rV4LU4- 
'r-VN.  n4»4       >NV'4.      f^U.^*.      T»•'^^.<i„.      4  J  jl      •  I  «4e       .N, 

|».^44'H       T  t  .••      4>4r      "»4.<*rD«.^C      ^f*     M>«»»ALlTT      gr 
Tf '^.11  JUt^     ^MCH«€j. 

4o-rM  4«o  Li>.     a 


•»'Ifl. 


4  «  N'-.f     r  •  )  ■• 
40-t««     11« 


».»r     ».»>«.■' 


»  »  ,4  »  > 
4  -  *»  »  •  .. 
4^-/*«      14' 


••0«€4-      11 


«t4T|»TK4l.      T,-...10.<1      IS     '•4M»H'-  4.-4- 

t'^MAM     '!'•'     4«»     •'.•■•     --  ■    ""• 


4»-4-»'::4^    »,.«:'i3-« 


'  5«*4^H.  4  •  T   ^4,      4^      4**^IC4TI0N     '  -»4      4      ..ATt»l4t-      Tr 
^"Vyjrr      AS     »rrCCTT*t      H.T«4-TmII,      T4A*.ft»AMl*  T 

:-»44)4fT4»     OM*C.«»Wf      '-OATTNG     "**      C  ■  t  T  J  C  4^      P4C  T  4  L 

t  i«r4cr  ^. 

A0-1»«    135  01 V.     17 


4»TltL 

N4>0(4ill« 


4  "■  '  S';      •r  ^.».    NU        >*       144      Nl-C*^".       iTtfL. 

A'^-^•«    ?Ji  l«.     1' 


••TlfL 

i«e»4iiiC4».  mo^iTict 

*  '•'4Cf -'.*4C*t*  >*fCI'4»»'  Tf'S  J4 
S'«r..«rM  ^T»f^_Jl  't^Sttt  »40^*4'ItS. 
4f>.l«4     1  ▼■»  01*.     17 


f*4i-j4':"*N      J»      -  I  .»._■,  IC4|  .       4*ftL      »3«      4»*LIC4- 
'  '   "^S      !S     rt-v^.^'A      i4.»T>i.     4  4S4  1  r4'  t^K  . 
4--J»«     OH  Cly.     17 

•»TtfL 

V«44     tTVtlWI 


40-1M     Ml 


4tT0««1 

4404*  rc*«e   4«C4i 


S        14       .*  4- 


■  ANSI  '  I  -<4»Ai     44- 


»*"C>flcC»«i      'N 


A>-1««     414 


•  itirii    .»4<T»ixo«» 


4'^.l•4    40*  nl4.      16 


4t74»»»t» 

•  4»t«I4..i 

^•lr,       »        .^■444>..l'      «f  •~.-lC*      »-)•      ■•04.cn  »•  »Uf - 
'    '    .*        -t4i^'.4*S'S        1#       •tVI>4t-       4TMf%^, 

4''.l»4     Tit  CI,.     7J 


4tr4f  tM< 

7-XOJf 


4n.t*«   404 


•t#  '444»;s. 
-  "V..*.  fN'44'.^^  ... 
4-1-14*     »44 


l-WC     I«>«4|il 

:!C'i'X4  4jii»< 


4->-144     IM 


•fcOBWAAIl*      4s'4N4i4f 

-r4-   •4fe«.«^. 


A     4 


'  -  i  *«       ^A-* 


?  •<      •  ->•  i  I  ^»  . 


'   I   S'4  1  .,^'f  ■        ^-  A-4  . 

ai».   ii 


4   .  ..  4  ^  •    . 


»4-w4'      B4f       4-.:*      4h*C-l44 

•is  *•       ."      *.       .S.(.S4       4' 


*    -    I  t  4i         ■•  fJi  \.       ^         •  *    ' 

^IIIONt    »«1»»    1 


4-. ^44    ;^  ■ 


£->4iT4X..t'      4-»0»'.4»»tl 

,.,      -..      n.-  'S**.-^!  4      •.i.4|si 

4-.-l«4^14  * 


•  KA.  4  '  -»<  1 


Ot»»U»IO«l 

»<Jl.'UH-0IO»13t     44J     «4S     l>CLC4t<.D     MO«Ii04.T4l.L7 
IXTT    THT     4"40>l*Ml»t     «T     A    U»iIFO»>i    «4Tt    4NO    4T    > 
MCt^jHT     or     41    Ci»    4«0/t     ftHOONO    LFVtL     F0«    4    •tHlOC 
O*     15    "IK'JT'i.        THt     «ATt     Of    t'lSSION    TO    T"! 
4V»t:lPAT»n     DATt     T»    OlrrUIlOO    IAJ    4F«>0«I"4Ttl.'' 

A'*  f)   100  -.-./sec. 

40-t«*  to  riv.    13 


»(X44     'l  J*     «C44^WC»<e'4TS  4T     2?5.     400 .      I'OO* 

2**^^    •AC.     4*.^     9«     4.-C     _>.i«IM;  AP4IL     l96i.     AWr 
4N»)r..S«      C  •>S4  nt4A'  I  3N^. 

4r>-f««  •««  [iiv.  I 


4tU»t«10«lie    CM4l«4CTt4UT|Ci 

TM4N51TI-1S     «tr44>l.0<     <«U"I»(«      "fASUHf  >4|.>iT«      l>      » 
-•>.  I-  )•     CTLTNOCA     4*     S.*«*«HlO*.IC     «^t.C05. 

4•^-»•«    /♦o  niv.       4 


4»ur»»»o<«lc  r^n 

•f4CTt04,    «I««TICI 

^*'^4>.'-J-A  T<<    C.4t -■IC41.    «IN€7TC    CAlCulat  »ONi     I*. 
S   .«»f  ^^OAtl-.     r^^tAi        C  .>44RU»7  104.    CHANfttH     AKO    4-072Lf 

eT  4Ti;>.,ii    ^44i:nj^    .o?7.-f    sizr*. 

4n-r»«     T»T  01 V.        9 


4K»»»»04<IC     UNO     TU4i4«l.» 
C4C  1M4TI94I 

:4l1x«i'i>'«    -yf    TtS'    «fG10»    or    4[0<-P«7    i-ft. 
^'^4^osl:    .inc   '"...CLi   4*   nac*-   1.5   tc   a.*. 

4r>-r»«   jKi  Di».    3C 


•  K«»4CI3 

'Luio  rto* 

S*4r,sA'I^S     4.4C      i44r     4fc.0«5     •.04W4L     T  •-     4     r^AT 
S   (•'.rf      A4F       %▼  JC  1  r    >. 
4I>.I««    3M  C  I «  .       « 


•  KMVI  V44. 

Lirt   *<WH*VI4> 

'•^-.Y'lHAT  •  >N    4CtKT!4»*.    mO"    P40L0N6CL/    UTt* 
:'"44'«»I9N. 
4'V.rM     !•«  RIv.      14 


4tT>i»<5»H 

(L41TaMCIIt 

.      '-»«<r.4'><|       ^S     |.^.ST:«f«      4f%t44C"     4NC     ot- 
Wf.T^.4tNT      -      P4HT      ~«4t. 

4r>-2»»   335  :  1. .    14 


jrvfL"»*.*N7      -      P44'      T4'>. 

An.»*«    334  Olv.    1« 


4tTI4VO|I  A 

0»»44TI0411    <CU4»<-H 

"'  4  v»f  r  T  j ./.  . 

40.^44     }A4  ri..      1  »( 


•  >'«*M|lIt     ICHf«HT«»l 
044AXIC     C'^'4»CXI4«e« 

s.s'.u'-:*    "'      --t. *-••*. ''-f«'^f-4N:ic    4C'c:s. 
.-.-...     .V-    : 's- ;  \  ^-.e  »  »''l     .•■' !  *     4C  !    s    •►.{■»    KI&*. 
40-J44    434  « 


4»T»«».4f  4  T'      4    «4(4 

;  ~4-|i.sj 

jp^      .      ».,    ^        »      :».■'.'•  -S-fT-i  :  JS     "til^TANT 
.,,    -.-A'Nf      --.''N-,      ...-••.•      -^      l74LTi.      FCILS. 

4  .^  -  {  B  t ,     ,^-    j^A*"*    jr    ..  I  n*  ^r  c  r  L     .-4'40L    c"^''. 

41-J44     311  CIV.      14 


»44C'0f  L  414  I'  •  'Y 


HlVt     »«f<»< 


-4M0«4    Of    $OtI0    ti.     '"." 


Tt^S      's      •  ..r 
A--144     1J5 


■nf  u-»f  .  srjsscli. 


4-1     IN»T»TIG»TI'%'«    or    tL45T04<ei>IC     IN1OL4TI04I 
■4Tt«I»L»    riO    MISM    rcM^KlTURE    0Pt«4TI0NS, 
40-t«»    t««  OIV.       4 


4T»».e 

CC**N|C    IUT7l)|4t.S 

tmCT    <>•    C0'«>OSITT0".     HtAT.     4N0    tHCT»Ot.TTie 
T4«-4r"INT     ■)•'    THt    o|tLECT4IC     P«e»t»TH5    Of    »Tt»- 
TITt    CCKANI'S. 
4(V-t«a    tl4  OIV.     14 


•  TANKS     ie04«4T    VCHICLIll 

ri»t  eoNTBX  srsTfM 

rlELO    Tt?T    0*     4     TAN*    XOUHTtC    ftSINtt"  I""*    L«$H 
U»    0»    4    UirLISMT    rLECTHOVISUAL     >I(iHTIN«    S»STt>«. 
4t>-t*«    »••  DIv.    22 


•TkNTkcU"    4U.aTI 

HCCMMIIC*!.    •OOrCMTICt 

4    "r^OOT    041    TH»     CV4LJ4TI0H    0»    HOT    HAIIO*'eSS. 
THtf-IAL    C«»»>I5I0n    4<0    tLtCTHlCJL     »CSISTIVrTT 
XfA'-WtHCNT^    Tr     T'-lt     T-iu     TAKTALU"    ALLOT. 
AO.I««    M3  OIV.     IT 


ATAMTAtJO    eAPACITOKl 
^•OOlXTION 

HISH    CWITT  tl'tw.t    C4T5T4L     TanTalU"    444     UStC 

TO    »4fr4ltr     TAC  ALLOrS    •HKM    44<    HOLLtC     INTO 
r^lL. 
AC>>t««    t«l  DIV.        7 


•  rC4CM|l»«    ItACHINCI 
THfO«V 

4     <TUOt     •»     THC     THCOdr     or     IN4THUCT10*    S'SU    p4« 
THf     A^^ICatION    0»    '"«06«A«»"€0     instruction    ANC 
4UT0-I15T4  J-TIONAL     XVICf?     IN    rOLLCSCS. 
AO-t*a    Til  DIv.     23 


4TICMN(X.MIC4L    INTtCLKCNCI 

THf     C4TALTT1C     ACTIWITT    OT     4    »OI.TI<C>    OB- 
T4INtC    »T    ■J'HTO^OfHLO^INATION    Or    AQLTVlNr'    lOCNf 
CHlO«10f.         THf     AOl-rHC"     PA3Sf$     >-14-     cHtmcAL 
44304B45IL  T 'T. 
AD-t*a    120  Olv.       4 


•TtLfXfTl*    tTinait 

■ULTfPATM    T«4N*a|«tlOM 


■<JLTICHA>INfL    PHAM     T£LtKT4T     $T$Tl" 
AD>t««    ll«  DIv.       6 


•TlLr««Tt«    «TJTt"» 

MOMAnMiN*  Ktvmrrvkts 

"ILEST-)4«»     ,,     xAAP    T«AC«IN6    «TaT10N    COH^UTIA 
»«Ofi«A4l     10»»«AT10NAli     COHPUTt"     »U»»«0««AK4. 
AD>>«*     IM  DIV.        6 


•TCLCMCTCRIIM    94T4 
llMULAT|a4| 

4     SIHW-ATlOAr     N->OCL     •MICM     4ILL     »«0VIOt     1I<«J- 
L4TtO    TrLr^4»T4T    04T4     4s    4N     I4<^'T.     IN    DIGITAL 
r04N,      TO     rW      Ti_«     ^i-4PUTE4      AT      TMf      RCMOTf      T*  AC4  I  NC 
STATION. 

AO-IM    lt3  DIv.    30 


•  Tlx»««ATUI«   e9«T«X 

COMMUNICATION    SATCLLITtS    lACTIVtl 

THf«NAL     -ONTSX     JJ«»TJT{;>.    CN«I4ICCK|Mfa     ANALTSIS 

">*     THf     AIVnT     CO»«ONIC4T!ON1    iATtLLlTI. 
A0>1««    TS5  Olv.     12 


•  TtNVM    ANALVtll 

A-^TATI-^N      4N0      l4.*:}T4Ti04|AL      H0TJ04|$      IN 
t  tHJTt  !■•-•" '<4NS     <P4CtS     ANf     t»»"IHfD. 
40-2M    1»T  olv.     H 


C  1»C    H.  »'•  IV      :n     't^.Tlv  !5T|C     C0NtINuu4< 
Hf  rM4Niri. 
4n-l«t    431  DIv.      i; 


•  TtKAA  IN 

let 

''fvASM     JfTfC'I.JN    fJA     OPt'«T]0>,     IN     Vfm    ANC 

icr  . 

4r>.14»    2>'>  tlv.     li 


•Tt»«AIS 

:.*E.4isc    jt'^:*::*^  fo*   o^t"**':'".    in  sn''»  anc 

ICF  . 


4TIIT     »AClLlTtf» 

ACOUJTICI 

JNIvrNSJ-'T     or     S.^  jTkiAHrTON     "ANOOH     SIRtN    FACIL- 
ITY    ^f^r«ro':-.s    «*~    orpr^AHANCf. 

An.2«4    075  OIV.     30 


m      TKA 

4»t»T     •4<lL|Tir» 


•  T««4»<1CLtCT4|-  I  TV 


•  T«4>iM1tll04i    LINtl 
0I«IT4«.     IVITINt 


•  Tl««m.t»T    toiroOAAr    L4T14 
"A«N€T0MTn^1OTN4" I C » 


TRA  -  WAT 

C14-LA»tLI!0    PTRINTJINTS     INOICATf    TM4T    S-NTTMYL- 
UA49ITii4lr     .ria    !4    AM    l«nI4rrT    ...r.rir    .c.n    ..»_ 


m    nuk. 


•  4  «  A  •>(    *  • 


D*l^^r4i.ft      J'      '4AnAi4*       T«AN5l*'^(^     r«u*i 


trrwi«   ^4frtct 


■  ^1  ttUlt     iSl'H.'^** 


•  r«4it«r9*««TT'>H«     r*4»^^i*ATIC»l 


•«1  01'.         ' 


•f'LCCTTOiW 

'  r  4t.     *>j4';-»»,    c  VI     ».^     \^4"F»t«»r     rjtiK*i:}H     I  •* 
AO**««     ITT  ^l*.      i» 


400irivtt 


•OI.A4    CIU.I 

•r«C4  4T'>N^.  «**C  **..I  ft  J      C>j  !»•?■,•  .       'f  .M4.f  XAt' 

4*^     )«  1 1  jt    -»r  *  4  r  ^  <     «»     ■*«'  S€  ^''  '~  . 


CtftI JH 

ir«4^f«   jr^ia*!^  j»    r.*r»«i -)•«: :   '•->Nvc«''t«>    •••    '-^ 

4      •<>-)f»It.-'      »  >*-  4*      4      -.fH.^?*      :*''"'jOC      i»i<»X*M<€ 

*0»«««    ••I  OIv.       T 


wit     fl»lC'««iCT 

.■)Nrt-*.fr»    '-'•■•Mire    r^^vc"'?**   »o*    V'T  »• 

•  ■^•r^     irS^'-S.         «<■•>•'»     4»f      0»"'_^t.l      *J»4»^S 

;-«f»C«*tN'.    '•*•■    ,!'t    ''C.f    :<*    \'-'*4    '•^t.-'-s;. 

.»*•»-•  4  TOO  ^.         U^C  '•Lt7t  J     10VJI»«^ST.      ";.H^'  -o«  ^■ 

4ho   ^*i*i»  "*<T4rL*   *•'   'Mtrstm^f't 


40*1««    AM  ''IV.     10 


4A-t««     ***  QlV.      ^^ 


41     I  »•¥•'*'' 1 34  T  I -v^i     jr     thC     ?lL*'"l3'«4t     .J»<*«i»'^- 
4«C     *4.i. ''''*. 


mr     't  _«•   ;  A^  ' 


4.0- !•«     WAt 


•  TIT«*it  jM 


•  'IT4«irj"     4*.L.3'» 

«■•':«»*'■.     i''4:s»*-'    ^*s•»-^.    •■-'    ■• :  *>  s  ■ .  t  ^  . 


KrirtD-jH      4t_c'"» 

"*<  '4  !  ^  «    >*    ^4 '  %    :  K  .  t :  '  *  "•<   "•    "»*»".      '•  %  • 

••'••(■>"t  '>"       -tt*      ^'^       -•        '[-"^  N  --♦'•'SJ,        .. 


•»-*•*  lii  01*.     » 


•  4nt3^«f«»*«<»   mnivcBcxc 

.5«      S4'<r       '•4N%«'^^^B       »-       4»'f»f^,4'e       •4cl*- 

N*N'f<'|  ^•,*^      »I4"*j     -**     e^l^'"rC4L*.»      I«iITf4TlO 

4n.t««    )i«  Div.      • 


ci»t«r**ri«T4L   ')4r4 


"  *^    't'  -*■»  1  ooti    1  * 


'»'t      ••«*L»kI«      4*t 


40-2*«    '•n 


40-i*«   tir 


^4  '»4  ■   4       1  . 


•-*f        '    ^W    •  yt   m       -[#       f,  tX.       -.  *'»5^        ■"•.       ••.4^'* 

'«r'>4r«       4-*^       -       '-4         t>-Nt44''  .4           «,        ■-<        tK*,-» 

."■-'■>■       *4^     .'    1      *    i*.^   '   '  /Nt  . 

40-2*«     2i4  .  *  .  .^ 

'  -,»     •t     »•     .t     «=*€*  **     4     »vt!N    tfOTTtC     IS 
-  '  ^  "  .  ^  if      . 

4D-1««      IJ<V  OlV*  1) 


4*t4c*«M 

•  .r     »4  '  •  .     sc.      :  ^  z^-     '•^J     "•*      '  - 

'■^r         s      '^     ->'4^L'.'     »      »f- «*,;>»■      f:«     -4  »•«'•'•,      '■ 

Sr.       *        «A'        --.4'       '■«         ^4l''*'I-'       at-'4»ii>.       "«        ■-' 

4»S't-     4>     »      •"V*.'         4S     ^i       -^laee.,     OIMC^L'. 

4n.i*«    v*^  OIv.    25 


■  ^-  ^^W J. 
4n.i*«    *«« 


•  *'«4N«I  l*'0«t 

■••■'-■•■'.     »-*r     'I  ■ 


_>,tS     ■     •*>     "'-C^i'l'^    "4w*I'.< 


••lw'j'*     «««««!"'t     '•4-.%!S'0»%     4*t     »4o».t''*TlO 

*>«-    ''s'f    t'    1*0   '^    M«(*4i    'fr«Ntx»es   4»f 
,»(%    •••'"    •*•    'c»4'^-'''    "*     s'~?    ';4»' Hoi    :i'* 
4.  .^*     •!»«',%[>•»    4V.    :.-t*''4,     •'\.;\*''^-". . 


»f  •«44||    ^ 


•  «    ^^       ^     •     ■     ■•■,         J»  4    1  ) 

■  ts'^M    »^«»4    '•»•!«;>' 

4!!>.I««     *04 


4n-i««  •'• 


•»«'[4C     0»»»t»f  "•▼'•C     f9w«^!'»H 


E      f      '-.f 


•l4:  '    t  ^<  4 


•  TOilnS     I     44i*t»0il«l| 

CHC"IC*L     «4W4l»fl     44CN''t 

'  S'4'IC   '   ^   ••^■•'        "*       »••      =  ■•'  ' 

40-2«4    1*:  OW. 


4  •    •■%  ^-^  . 


L  t»f     f I»tC'4«CT 

«i;*44M"      -H[      "l  \»»l«O^10N.  4      TJS'      IS      ix- 

40-l»«     4T«  '^  1«  •         • 


«4<«jr4Cruitt>i«    liCrMOOS 

40-1**     IS]  01*.        • 

•  ni4iiit  i^o«s 

**4ss:s'3«^<    -^i*^   »E««^  j4'l*«i    1*  5*4  lit , 


4<«     i;*««TTrHri 

■4-*Lr    ■♦t 

•*•(-*■[  ^Lf**^*     'O**     "^ 

».*4^» 

»     '»VF      S'«'t-. 

^n~t^   M^ 

J  I  • 

"••NfTOMT'W-IOTN*"  I C  I 

MiS'OK    Ovf  L  ">**r,  I  Tun  1  •<*L     VLL->'I'*     C.HA-^IfNT*     rO«     A^PL  I '"  iT  J  Ok 

''l     -itNt  TOHvyBorvSA-^ir      4CCCL  e.*TIO*«     CHAtHWri^J, 

»0-l»»    lOO  flv.       « 


•T«»M««|TTt«     *CctlVt*l 

"IC»0"I<IMT.j«mT!!>«     If  lCCT.O«IC»1 

•n-r.»  4i>  PI.,     t 


•  T«»Hi»i.»«iT«  T  I  x 


•  T«A*lt#VAIfT*ri  -Vi 

•  •OlOatOL'M'' 


T'T«S     In    •*n«-^L3uOwS     T  I  <  s^ 


%■  !•<    ',»*r»%    IS    lC'-*»^l»     i»H*?l*»to    "let, 
AB-t*m  *3>  pi«.    i« 


•o-i»«   »o« 


-.£  It  "A*.      A*  I  A  ' 


•  anSHO»  Dt*^ . 


•U1.TBA40WIC     .AVIATION 

•<0"-OttTHilcTI»|     TfJTIH* 

S'JTY     -K-     jLTIA^T.ir     ■At^xooS    'U"     NONDtSTKlX- 
'tvr     ■HA>W'N(hTS     0»     •filOOAL     <TBts$, 
AO-2..    01'  r  1  V .     ?5 


•OtT.AVHIIC     aAlMATIOX 
TflT    «IT>A00« 

'•CO'Jt>«:''     BANO'ljr-    CONiluC»AT  IONS     IN    mlT««- 

iiNic    'fs'i-Ki   or   ri.).   (.eoMt'AY    ANn   rLO» 

OA  tr  nTa  T  1  -IN. 

AO-2*t   ••>  niv.    >o 


«A.T»A»0«tC     •AIIATIOS 

TCLOII* 

•  N     INvrs'isATl"".    or    jlT«ASO«iIC    tfLOINS    or 
•rrAAC^O^T     HfTALS     AN"     AuLOYS. 
»n-l»«     »»T  DI».     17 


•ULT.AVlOLtT    r-lLTim 
AY'tNOATION 

A     •«^T-.Y'»,jPIC     ^Y^i'rw     -^    PSOVIUC     P^OTtCYlC* 
ASAIN^T     n.«*M     iUl-JOSt'^     aNC    »fiNAL    BUKOS    «t- 

l^.'l'*^.   r.ix    A    No'ttAA    ri.AS". 

AD-1.«    li?  CI.  .     2i 


TRA  -  WAT 

Cl'-LAHCLfO    ""HIX'JINTS     INOICATf    T»»T    J-AlrTMTL- 
BA»SITU«1C     «CIO     I«     AN     InOIKECT    NuClCIC     tC'O    PT- 
"I"IDISr    •••cu«SO».     »N0    THAT     IK    TtST    WITH    HATS 
S-MCTMTLBArj^ITuOI'     AClp     IS    NOXT0«|C     »N0    N<*T 
"»'A99t.l^r-^     9y     TMIJ     ANINaC.     BUT     t«C«tTtD     T  I  TH 

^•^r    jaiNi.. 

.0-t««    tin  DIV.     16 


•V4CUU"    »P»»«ATl)1 

NCAtcWIN*   DCVICCI    (iLICTmCAL    4   ILICTKOMIfl 

•«.ASJ<«e-<f  NT    or     •4C^SJ«C     IN    AN    ULTHA-mr.M 

vACuj"  txvi'ONxcNT,    iNci-uriNS  THt  trftcT  '>r  ao- 

S'^'<PTION.     ■<'lLTl-t«Ojt     OPE"AT|0N,     AXo     STRt«PII«6 

•  A<   sTunin. 

AO-l.i    MI  Dl».     50 


•ULT.AVI9LCT    CIA0IAT19N 
PVOTOHJ 


•V4N40IJM    4U.0T1 

Dtt»t*SION    H4IKICNT>M 


nl  5PEH%I-)N-STRrN*TMCNCC     VANACWH    ALLOT*. 
kO-t**   *3t  OIv.     17 


•VMIlw.e-INCt'XMCC    •IIWI 
■OOtL    T14TJ 

•  INO    TIIAISCL     CORRELATION     STuCT    OT    XOKTM 
A"r»IC4N    TlLT-.IN',    NOOfL     T£STEC     IN    TMC    UrAL 
1"     «     16    rT.     TUNNEL     ANT     THt     AI'SHIP    "OOtL     'EST 
PACILITT. 
>0-2*t    !•«  OIv.    JO 


•VCCTO*    ANAt.rl|t 

T^r   '^r-i^tN  or  '.   anc  ".  «irsz  on  analytic 

HfASORtS     IS    ifWR'tUrO    TO     VECTOR    VALUIC 
"»ASJ»ES.        THIS    »rsj|_T     IS    US£n    Tc    PROVE     A 
THfOREH    ARO'iT     THt     liJONOART     VALUES    Of     ANALYTIC 
VECTOR     VAL  J»0    fUMTTlOAll. 
*D-t*«    21«  DIV.     15 


~A*A      Ar.^lRt4(NTS      INVCS*  IGAT  lO*-      rO" 
■•N      ^r      r     iT  ^      ^N      SUPER^rNir      'AANSP^RT 


RANl^ORT     PLA-«I 
lO»«Rt0"ie     PLANll 

'3NTA01      -tATA  R'iUlREMCNTS      •  K  VI  S  '  1  ^A  T  [  0»       r^ 

0»T  I -^l  7ATT  3S    or  r   iCl     '^     Si-^ER^nNlc     TRAKSPrRT 
v'HlCLf S. 
An-1.4    4>«  DIV.         1 


•  TRAvrLi"*  lAvR  ruaci 
"icRotAvi  ttufrnm 

IC.ITal      'J.»*uT»A      PROWIAf.     rOR      A      TRO-LII^N- 
ilONAL     >>Oxl.'NfA«     ItAt'SU     Or     laRiE     5 1  UNAL     TRAVfL- 
INT.    rAvf     -vvKH.       £«»f  ■<  IHEN'AI     la'a    P*    a    VARl- 

ARlf-PlrCM      TRAV'L  '*»<*-RAVt      A  H»L  T  r  I  E  R  .  NO  I  «  £ 

Arr»vXYIO«.A      »N     A     R'ATIHt     •  A  Vf      A«"ri.iriER,  '  t  C  «- 

NIXCS    roR     A     ntPR'sj^n     POTrNTTAL     CXLTCTO*. 

AO-i.«  oil  nrv.      ? 


trrECH    -»    ILE'TRON    COLLISIONS     IN    atno«Rme«IC 
S«US    ARE     ST^Kj.  RVtLOCITT 

Al-l**    TOJ  UI«.        i 

investtsation  it  arctic  doppler  velocity 
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MSCIlfTOIS  :         •sra-'ering,      Uif  fusion.      Jistri- 
blltioa.     Turtjulence        1    >nveclion.      Hind.      Keteoro- 
.ogi^d.     paraiie'.  eri        11..  erring     net  hods, 
i  .uorescence.     r'^rl  icles. 

AU-.    ••.•■■  Di  V  . 

r  I  STH    JW       OTS    pr  1  .  -■    $     .60 

A  ;  .  1  e  d     K  -■•>•■  .1  r  ^   II     A  >  .  0  i.  1  j  I  f  >  .      Inc.,     1.  o  n  c  o  r  d  ,     M  j  ^  s  . 

UFEKATiuNA^     ASI'Lir.>    u  f     U  .i  1      iCt     I'ELLET     Ulbi'ENblM. 

MACHINE     r.    Ci.0;u    SlKUIMi    tXPEIUME'<TS. 

Final     r  ••  p  t  .  , 

by     Anthony     r  .     buuza.     J^     June     •..     .~p. 
(jntracl     Al-     19(604)8802.     Pro^.     ■       • 
AK  KL     •.-•".-•'*  I'nc  I  d  ^  -I  1  f  1  "■  d     r  >•  p'>  r  t 

UtbLK  I  i'TdliS  :        'Artifi.   1.1.     p  r  ••  c  1  p  1  t  j  t  1  n  n  , 
Ici-.     Mi-iiar>-rai-nt,     i:>-.idt'i.lt>     Aaloiiation. 


A  D  _  :  ',  ^      ■  ^  ..  Div. 

:  ;  bTl'    J  a       i)Ts    pr  1  c-    $  "  .  60 

Mid«'-st     iff  ^f  arch     Inst..     I.  1  ii  ■.  .1  s     Lit  v.     So. 
KEbtAKUl     sT'UIES     KLlArtl)     T'l     MAlMMSi,.     <,tl)DESY     AND 

POSITION    jetekmina:im-, 

;  n  t -•  r  1  n     t  •■  c  h  n  1  .■  j  .  r",t.      110.      15,     1:^    Ju'i'-- 

•  -     S-p     -   .   . 

b  y     K       s,      .iroBn.  I'-t     62,     9p. 

.Contract     jX    ..,-  .-.•  n  j- ^"6^ .     ProJ  .    8T35-';2- 

00'- 

n  i-  1  .1  ^  .  I  .  1  ■■••     r  •■  p"  r  t 

DESCKIPTUMS:        "Mippln.j,      »  ,i  v  •■     .1  n  .1  1  • /.  e  r  b  , 
Mf  .i  s  a  r  eiif  n  t  ,      !!  "  f  r  i  >' t  1  v  f      1  n  d  .•  x  ,      (,<•  o  d  »■  >  1  c  >  . 

AD-298    ■^3'^  Div.       2 

TIsTA    ;sK        o  r  >    ;- r  1  r  ,■     $1  .60 

A^-roNp.ic.-     ;  n  r  !i  rtii.i  I  1  o  n     li  1  v  .  ,     Hl^hlngton,     iJ       C 
HHENt,MENA      IN      THE     'I'l'KH     ATMOSl'HEHE  KEVIEW     O  h 

SOV  I  ET     ..  ITKKAT'  Kh 
.     |.^^ti    •      .      ■  ■  n  .        Alii     r-pt.     n<>.     H-'    ■-.-';     Serif  s 

r  •■  p  t  .      no. 

I  n  c  1  .1  s  <i  I  f  1  e  d     report 

DESCKIPTOHS:        •  A  >  t  r  o  ph  y  s  1  r  s  ,     •(,.■0  ph  y  s  1  c  s  , 
Soiar     r.idldtion.      Van     All'-n     radiation     hfit, 
K^diu     wavs,      Atmospheric     .•  1  e  r  t  r  1  c  I  I  y  . 
M  <-  t  ••  0  r  o  1  o  g  1  r  .1  ;      s  1  t  •■  ;  1  I  t  '■  s  ,      M  e  t  •■  o  r  o  1  o  g  y  , 

Lpp'-r     1 1  mo  ^  p:i  •■  r  >■  ,     s^-ientifir     fsi-drrh. 


^Li-.   ."    '.on  III  V  .       2 .    25 

r  ;  STf     J«       oTS     pr  1  .  -■     $:  .10 

Aerospace     Inl'orajtlon     Ulv.,     Kdshlngton.     D       ( 
UN     PHOTOELECTH  IC     ME  AS  L  li  EMEN  T  b    OF     THE    NICHTCLUW    OF 
THE     SKt , 

by     A.     D.      liolyjnovd     and     '.  .      M.      Morozov.        .   '     F  e  ti    o.', 
.  p  .  AID     r  ••  p  t  .      no  .      T  -■■--■   ;     Trans.      !  r  o  m 

ij     fulo'-lektrlrheskllh     lin^r'-nlyalih     nochnogo     n-'ba. 
IN;     A  k  i  d  e  B  1  y  1     n  1  u  k     S  S  S  H  .         I  /  v  o  s  t  1  y  .1 .        b  f  r  1  .  1 


J  ^-  ii  1'  I  z  1  f  h  f'  s  11  a  y  I 


11  c  ;  ,1  s  s  1  f  1  e  d     r  f  p  u  r  t 


DEsi   U  I  PTUHS  :        "Night     .sky,     •  1' h  0  t  o  •■  1  »•  c  t  r  1  c 
e  f  ;'.■(-  t  ,      li  ,1  n  d-  p  ,1  1  -,     I'  1  1  t  •■  r  s  ,      I  n  s  t  r  u  m-'  n  t  .i  t  1  o  n 
Atmosph'-rc,     Mcjsiironient. 


AD-298    616  I)  1  .  .6 

(TISTW  'PD       OTS  price     $8 .60 

Washington  ,  Sear'e 

iPP;ir-\TioN   o^  p;:i*H    ;jat\    :o   fPoHiKM^    in    synoptic 

METt  OROl  0'.^  , 


ASTRONOMY,    GBOPHYSICS  AND  GEOC31APHY  -  Division  2 


Final  rept., 

by  Richard  J.  Reed  and  Carl  M .  Kreitzberg. 

Dec  ■  .  ,  ■^.  p. 

'Contract  AF  19(604)51-'^,  Proj.  fl'^l} 
AFCKl    --.^'^  Unclassified  report 

DESCRIPTORS:   •Meteorological  radar,  •Storas. 
•(y clones.  Meteorology,  Radar,  Ataospheric 
precipitation.  Meteorological  charts.  Cloud 
height  indicators.  Analysis,  Radar  echo  areas, 

Radarreflections.  ■ 


AD-.  -o  ■  :-       Div .   2,  ^,  ;' ,  '  ' 
TIST*  PCR   OTS  price  $^  . ' 

Queen  ■  s  C .  ,  Re  1  fast   Gt  .  Brit.   . 

THE  HVDRO.XVl   BANDS  IN  THE  NIGHTGLOW. 

by  A.  F.  Ferguson  and  D.  Parkinson. 

i  1  1  us 

(Gra  n  t  AF  EOAR  '  ^--  ■  t>] 

(AF(R1  -'  •1-239)  Unclassified  report 


I 


■  AP. 


DESCRIPTORS:   "Night  sky,  •Hydroxides,  Chemical 
reactions,  Mathenatical  analysis,  Equations, 
Integrals,  (Mow  discharges,  Rand  spectrum. 


11)  -  .  -.  3  •  .-  =       D  1  V  . 
T  1  sTt'  KH   UTs  price  $1  .  6" 


lir     hor-e    Cambridge    Research    labs.,     Bedford, 
«a  5  5 

;        s-M-      AIR     HAsK     C,R.\WT1     NKTnORk, 

by     :.oyd    0.     [I.     Thompson,     Charles    S.     Hawkins,     and 
Robert    M.    Perry.       Dec    •.,     '     p.  Rept.     no, 

AKRl -62-111 3) 
Proj.     7600) 

Unclassified     report 


tie  s(  R  I  PTuHs  : 
i  1  r    t-  n  r  c  e  . 


''.ravity.     Standards,    Airports, 


AND  ANTENNA 


Al'-.  ■-'  •  ,•        111  V  . 
TIsTP  KH   UTs  price  $1.6^ 


Air  ^orce  (ambridge  Research  labs.,  Bedford 
Mass. 

SOI  AR  Fl  rx  MEASUREMENTS.  APRIL  1--: 
(UN  SI  DERATIONS, 

bv  John  P.  CHstelli.   Dec  ry^,     ^  ^p  .  Rept   no 

AF(  Rl  -•.-■••  • 
Proj  .  „. ^jj 

Unclassified  report 

DES(  (•  IPTOnS:   'Extraterrestrial  radio  waves, 
•Sun,   •Pnr.ibo.ic  .intennas.  Very  high  frequency 
lltrahigh  frequency.  Extrenely  high  frequency. 


Al)-.  <o  .  - 
TISTP  FR 


Div. 
OTS  price  I' 


ir 


f-o  reign  Tech.  Div.,  Air  Force  Systems  Command, 

•right-Patterson  Air  Force  Base.  Ohio. 

AN  INVESTIGATION  OF  THE  FINE  STRICTURE  OF  THE  F 

1  Al ER  OF  THE  IONOSPHERE, 

by  N.  T.  Tsymbal     '  Mar  ••,   -p.    Trans,  no. 

FTU-TT-'  _-*  JJ  ■*-*.,  from  Russian  Periodical, 

Akademiya  Nauk  Ukrainskoyi  Rsr.  Organizatsionnyy 

Komitet  Po  Provedeniyu  Me z h d u na r od no  go  Geofiches- 

kugo  (.oda.   Mezhdunarodnyy  Geofizicheskiy  God 

Informatsionnyy  Byulleten.  no.   ■,  pp.  '^-^-i 

1  9o1) 

Unclassified  report 

DESCRIPTORS:   'Ionosphere,  Radio  waves.  Re- 
flection, Scattering,  Periodic  variations. 
Statistical  analysis. 


AD-298  703      Div.   2,  20 
ITISTP/TL)  OTS  price  $A.60 

University  Coll.,  London  (Gt.  Brit.). 

RESEARCH  ON  EFFECTS  OF  ELECTRON  COLLISIONS  IN 

ATMOSPHERIC  GASES. 

Technical  rept., 

by  R.  W.  i-unt.  U  Feb  62,  50p. 

^Contract  AF  61 (052) 1 1C) 

vAFCRL-62-1077)         Unclassified  report 

DESCRIPTORS:   •Atmosphere.  •Nitrogen,  "Oxygen, 
•Ultraviolet  radiation,  Pressure.  Gases, 
Photons. 

AD-298  7J7      Div.   2 
aiSTP/FR)  OTS  price  $2.60 

Aray  Engineer  Geodesy.  Intelligence  and  Mapping 
Research  and  Developaent  Agency,  Fort  Belvoir, 
Va . 

SOME  RELATIONS  BETWEEN  THE  GEOMETRICAL  QUALITY 
OF  TOPOGRAPHIC  MAPPING  AND  AERIAL  PHOTOGRAMMETR Y , 
by  K.  Bertil  P.  Hallert.  17  Aug  62,  22p.  (Re- 
search note  no.  7; 

Unclassified  report 

DESCRIPTORS:   •Mapping,  •P hot ogr anaetr y , 
Terrain,  Geometry. 

AD-2'^8  '^''8      Div.   2,  25 
, TISTW/ JEA;  OTS  price  IT^^SO 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

fcr ight-Patt erson  Air  Force  Base,  Ohio. 

THERE  ARE  SEVEN  ELEMENTS  IN  THE  WORLD. 

by  M.  Vasil'yev  and  K.  S t an yuk o v 1 c h .   2:  Feb  63, 

-'^'^p.   (Trans,  no.  FTD-TT-62-96C/ 1 +2  from 

Izdatel'stvo  Tsk  Vlksm  ''Molodaya  Gvardiya'', 

Moskva,  pp.  1-255,  1 961 ) 

Unclassified  report 

DESCRIPTORS:   "Space  probes.  "Gases.  •Astronau- 
tics. •Explosions.  Plasma  physics,  Astronoay, 
Relativity  theory.  Energy,  Space  environmental 
conditions.  Space  stations.  Shock  waves.  Veloc- 
ity, Explosive  materials.  Mathematics,  Theory, 
Dynamics.  Explosion  effects. 


AD-2'^8  782      Div.   2,  25 
TISTW, PCR,  OTS  price  $1 . 10 

Uppsala  U.  ^  Sweden ]  . 

ANALYSIS  OF  THE  VARIATIONS  OF  THE  MAGNETIC  FIELD 

OF  LIGHTNING  DISCHARGES  AND  VARIATIONS  OF  THE 

ELECTROMAGNETIC  FIELD  AT  DISTANCES  FROM  LIGHTNING 

DISCHARGES. 

1  Apr  61- 3 C  June  62, 
31  July  t2.  5p. 


Summary  r ep t .  no .  I 
by  Harald  Norinder. 
Contract  AF  fcl(C'^. 
.AFCRL  t^2-';'86) 


M 


Unclassified  report 


DESCRIPTORS:   •Lightning,  Instrumentation. 
Communication  systems,  Tests,  Test  methods. 
Magnetic  fields.  Electromagnetic  fields. 

AD-^^8    839      Div.   2,  12 
,TISTA/FRL)  OTS  price  $3.60 

Aray  Missile  Coaaand,  Redstone  Arsenal, 
Huntsville,  Ala. 

ATMOSPHERIC  ENVIRONMENT  FOR  PERSHING  MISSILE-351 
by  Novella  S.  Billions.   7  Jan  63.  30p.   (Rept. 
no.  RR-TR-63-2) 

Unclassified  report 

DESCRIPTORS:   •Guided  aissilei  (Surface-to- 
surface),  •Meteorology,  Weather  forecasting. 
Wind,  Meteorological  charts,  Sounding  rockets, 
Teaperature,  Pressure,  Huaidity,  Theraodynaa- 
ics.  Launching,  Ataosphere,  Measureaent. 


DivisiOD  2  -  ASTRONOMY,    GEOPHYSICS  AND  GBOOIAPHY 


CHEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS  -  Division  3 


Di¥isiOD  2  -  ASTRONOMY,    GEOPHYSICS  AND  GBOOIAPHY 


AO-298    9C9  Oif.        2 

(TISTP/ri)    OTS    price    |1    fcO 

Q«««a    Bmrj    V       of    Leadoi      Gt       Bni). 
CCOaAMCTIC    COHTtOL    OF    DIFFUSION     IN    THE    f2 
ICeiON    OF    THE    IONOSPHERE 

kr    p.    C.     Kaadall.     25    Oct     t2.     ^p       il.uj       red 
(Tacbaical    aote    ao.    TN-2 
(Coatract    AF    EOAB    bl-^i 

(AFCIL    63-229,  L nc  1  •  f f  i  f  i  ed     report 

OESCIIPTOISt       • loioipfcere .     Electrons       Diffu 
iloa.     Terrctinal    aagaetisa. 


AO-298    924  Di»  ^ 

(TISTP/FB,     OTS    price    $(.60 

Aray    lap    Service,     ■aikiasion.     0      C 

TME    PARALLAX    OF    THE    ■00«     IN     TERHS    UF    *    WORLD 

CCOOETIC    SYSTEM. 

bj     Ireae    Fucller.       Aag    c2.        -p  Technica.     rt-p' 

ae       H> 

Lnclissified  report 

Preteated  la  parts  to  iNe  ^^nd    and  ^rd  ^ n nj a : 

■  •eliag  of  tile  Aaerican  Geophysicii  Lnion  ii 
Ntlkiagtoa.  D.  C.,  '  ":  '     and  :"- 

DESCRIPTORS:   •■oon.  • t « r i » .  Ajtrono»ic*l 
geodeiici.  Geodesies 


AO-^  <3  '=:      Di».   2 
(TISTP  F«,  OTS  price  $''.60 

lapertal  Coll.  of  Seieace  and  Tech  ,  London 

(Gl  .  Br  1 t .  i  . 

CUMULONIIIBIJS  CONVECTION  IN  SHEAR, 

by  J.  S.  A.  Greea  aad  R.  H   Hearce    Nov  - 

55p.   illBS.    (Technical  ^Scientific   not-  no   12) 

(Coatract  AF  61  (  05  ^  ) -1  54  ,  .  ProJ.  8^^.' 

(AFCRL-b3-^57/  Unclassified  report 

DESCRIPTORS:   'C  uau  I  o  n  i  ab  j  $  clouds,  •Con»>'Ction 
Gas  flo«,  Ataospderic  precipitation,  H»4l 
traasfer,  Th under  $  I o ras . 


40-^98  •'.,      Di».   2 
(TISTP/FR,  OTS  price  $1.00 

Travelers  Weatlier  Research  Center,  Hartford. 

Coaa  . 

CLOUD  AND  CEILING  PREDICTION  BY  AOVECTION  AND  HY 

LINEAR  LAG, 

by  Doaald  A.  Chishola.   Sep  -.,   'p    .T^chnicil 

■«ao  .  ao.  1'';  Rept  .  no.  "^  -.^- 

(CoBtract  FAA/BRD- 1>-3  , 

Unclassified  report 

DESCRIPTORS:   •Clouds.  •Ceiling.  'Wind,  High 
altitude.  Statistical  analysis.  Heather 
forecast  lag. 


AD-2  98  J''^      Di».   ^.  , 
(TISTP/FH/  OTS  price  $1.-^0 

■  •x-P  laacli-Iait  i  t  ut  Fuer  Cheaie,  Hainz  .Oeraany 

TIITIUB  DETERilNATIONS  IN  ATHOSPHERIC  GASES  AND 

■ETCOBITES. 

Saaaary  rept.  ao.  ■'. ,     1  Nov  -'-  '  Oct  '  , 

by  F.  Begeaaaa.   M  Oct  o- .  I'p. 

(Coatract  AF  61  (C^:i):,f^) 

(AFCHL-63-260)  Unclassified  report 

DESCRIPTORS:   •Ataosphere,  •He  tec r i t e s . 
•Tritiaa,  Hydrogen. 


AD-.  <«  J<»1       D  1  »  , 
TISTP  J»   OTS  pr 1 ce  $•   10 


of    C  a  i  1  f  .  , 


Hydraulic     Engineering    Lab 
Be  rke  le y 

TRANSPORTATION    OK     BtD    iATfcHlAl     OLE    TO     *AVt    ACTION, 
by    George     K  a  1  It  a  n  i  s  Feb     '>.     '  ^  ^p  Technical 

rept        no.     HEL-.'-., 
Contracts     OA     ,  .-     '-hNC,-'-     anJ    DA     ..  .-     ■      -Ct- 

6  J — *•  > 

Unclassified     report 

DESCHIf'TOR.S:         •br-diaentation,      "HydrodyniaiCi. 
■ea^ureaent.     ^u^fare     properties.     Stability. 
Linear     systeas,     Ucean     bottoa,     Topography, 

FiJid     ■►•rhanics 


AD-.'-  'J  1  V 

ribT*     JKA         ..'Ts     pr:-f     I'.tC 

Tra»e:»"rs     ae*'.  "ir,--     K^-si-arrn     (^nter,      Hartf.jrO 

Conn. 

OBJKCTIVt     TKHNPJiei     rOK     THt      A  N  *!  V  S  I  S     Uh      (IDIDS 

AND   ct:;:NGi 

bv     t.  ar.  Ua*is        N')V     r  a  ,      "-'t'  lerhnira.      put) 

no        •  ■^  \     R--  p  •        no  ..4-  3  5  ) 

,  (.  0  n  t  r  a  r  t     t  \\     H  K  U  -  3 1 J  ) 

I'nr.a^sifieil     r'-porl 

DI-- bC  R  1  P  :  L'R  ^:        •Llouiis        •!    .uud     rover,     Nunerical 
•  elh'j'ls     »  ni1     proredur'-s        St-tjuenres        StatisTirai 
ana.vsis        Ataospheri'     ronilensation        Beather 
forecast  iny.      ■f'-'oro.ogira;     paraaet  '•rs        (    .oud 
Height      indi"<itors        Analysis.     Nuaerical 
analysis        (eilinj 


A  D  -  ."■ ''  •     ^  •  '  !)  IV,        :' 

,:i>TII    A«       i^^     :■  !  .     -•     1.60 

S     rthe^^'^ri     V .  .     Bust     n,     M.iss. 

r  Xt'l-RIM,  STAL     1  •.  (,  .  sT  !  ' .  A  T  1  -  N     ruR    Till     HKVSIRIMIM 

l.t-      PARTICL:      i)-lUAf.i      Ti       slK^^II^     if       sPACl      Vr.HICLtj. 

I-  ,  n  rf  .     rept.. 

by     Richard     H.     iippeiin^-im      ind     Luuis     J        ^.trdune. 

jl     Uec    •■)<:.     -'~'p. 

JContract     AK     ■•  9  (  6"^  )  731  '•  .     Hroj.     766";     Continua- 

t  1  •>  n        .»"     I'   n  t  r  1     t     Ai      '  9(604  )  17/.  ■ 

,AM'RL     '    •-  Ubc  1  a  <  5  1  f  1  ed     repi.i! 

Jr  iTK  I  PTi.i: '^  ;        •l-i.iis.      '^liVer,      •  t' a  r  t  i  c  1  e  ^  , 
•iMTiaje,      ^p.irfcrift,      Ketfn  rites,      ilectricul 
pro  peril's.      Neutron     re.ictii-ns,     (,Ii)i»     disch-iryes, 
I'X-prHs.jre     res^-.trch.      1:-.     r'onbardmfnt.      >urfii(e 
^r'pertle^.     Tn>'ory.     ^picf     environment.!  1     ii>iidi- 
tins.      ^'liar     ridiition.      -"^.Linding     ruckets, 
t.  r  )  ^  1  L  n  .      .  .1  p  o  r     ,'  .  .i  t  i  n  .j  . 


AD-."^'        '■'■  Uiv.         .\     6 

T  1  sT«     Hi;H        I   T-s     price     $2,  60 

I.linuis  bt^ite  aal''r  Survey,  'rband. 
INVKbTIl.ATION  Of  Till   ^lANTlTATIVt.  Dr.T  tRM  1  S  All  uN 
^J^     POINT  ^-.D  ARhAL  H  R  h  C  I  P  1  T  A  T  I  UN  BY  RAUAR 
tCHo  KKASI'RKHKNTi, 

Quarterly  technic.*!  rept.   nn.   5,   '  Urt--'   Ller  '). 
bv  L.   A.   I(u^■ll*'^.  O.  i  .      btuut,   and  nilliarn  C. 
Acnermann.    "  Dec  '--,   ''p.   illus. 
.Contract  DA  36-039- s  c  - -^^ .  -^  ) 

Inriassilied  report 

ue  s.rR  IPTORS  :   •Kitt  e-ir  ..  1  ,,y  1  r  rt  1  radar,  'Rsin- 
driips,   Rdinf.ill,   Atmospheric  |)rerl[iitalion. 
Atmospheric  condensation.  Condensation,  Drops, 
Cameras,  Tables,  Keteorolojlrnl  instruments. 
Radar  echo  drens.   Kensurement. 


CHEMICAL  WARFARB  EQUIPMENT  AND  MATERIALS  -  Division  3 


AD-^  '  '       8  •  Di  V .        2.8 

(Tl SIP, KR'     OTS    price    $1.10 


I 


Cornel!    Aeronautical     Lab..     Inc..     Buffalo.     N.     Y. 

cXPERlBENT    LUXEBBOIRG    II. 

Suaaa  r y     rept.. 

:'y    H.     A       von    Biel  1"    Jan    63.     7p.         ^Rept.     no. 

VC-16.   <-P-l 

Contract     AF     l-vf^Pg^i.     Proj.     8t^^ 
,AKCRL    i-i21  Unclassified     report 

DESCRIPTORS:       •Radio    waves.     'Pulse    transaitlers 
•Ionosphere.     Hodulalion.     High     frequency. 


AD-:-'-'     -51  Uiv.        2 

TlbTP     KR       UTS    price    $2.  t-0 


Verospace     Inforaiiion     Div..     Washington.     D.     C. 

wLTtORlC    MATTER    AND    SOME    GEOPHYSICAL    PROBLEMS    OF 

THt    HIGH    ATMOSPHERIC     LAVERS. 

by    B       A.     Mirtov  .:       Keb    t'..2Cp.        ^AID     rept.     no. 

T-'     -.';     Trans,      froa    Akadeaiya    nauli    SSSR.        Islius- 

stvennyye     sputniki     zeali.      no       i,  .      pp.      118-1   •/,. 

It-, 

L'flclassified  report 

UtbCRlPTURS:   'Ionosphere.  *Meteors.  Light. 
Scattering,  luminescence.  Particles. 


AU-299  109      Div.   2 
TISTP  KK   OTS  price  $C . 60 

Geotechnical  Corp.,  Garland,  Tex. 

ST  1  LLKATEK. 

K 1 n  a  1  rept., 

by  Notley  G.  Maddox.  IJ  June  '2,   Iv.    v'iept.  no. 

NP-12...... 

(Contract  AK  3  ,3  (  600  }  4  1 1  "i. ; 

Unclassified  report 

DESCRIPTORS:    "Seisaic  waves.  'Nuclear  explo- 
sions, •Inderground  explosions.  Statistical 
analysis,  Lata,  be i sao 1 og  ic a  1  stations. 


A  0  -  .  '  '  •  . .,       u  1  V  . 

, TISTP  l-R   OTS  price  $^.60 

Cornell  Aeronautic, il  Lab.,  Inc.,  Buffalo,  N.  Y. 
PROJtCT  PHOTURtK  III.  a  STUDY  OF  A tR I AL ' PHOTO- 
GRAPHIC CONTRAST  ATTtNUATION  BY  THE  ATMOSPHERE. 
Interim  data  reduction  and  analysis  rept.. 
by  M.  J.  Maiurowskl.  2  Jan  63.  115p.  (CAL  rept. 
no.  VF-''8.^_0-::j  Technical  note  no.  2) 
.Contract  AF  ^\fc-  g,jj_  Proj.  b62C) 

Unclassified  report 


DESCRIPTORS:   'Aerial  photography,  'Atmosphere, 
Meteorological  parameters.  Measurement. 


AD-:'T  2c ^       Div.    2.  3  3 
vTISTM  ODN)  OTS  price  $2.60 


Army  Cold  Regions  Research  and  Engineering 

Lab,.  Wilmette.  111. 

A  CORRELATION  OF  UNCONFINED  COMPRESSIVE  STRENGTH 

AND  RAM  HARDNESS  OF  PROCESSED  SNOM, 

by  Gunars  Ab<"le.  Jan  6'^,  "^.p.   (Technical  rept. 


DA  p  r  oj  .  a- rf - 


Unclassified     report 


AD-299    292  Div.       2 

[TISTP    GHl«;     Ors    price    $9.60 

NcM    Haapsliire    U.,     Durban. 

VARIATK'.S    IN    THE    COSMIC-HAY    NUCLEONIC     INTENSITY, 

Fiaal     rep t . , 

by    J.    A.    Lockwood.       1    Jan    63,    75p. 

:Co«iraci  AF  19(604,^5  52.  Proj.  8600) 

:afCRL  63-24.2}  Unclassified  report 

DESCRIPTORS:   •Cosmic  rays.  'Neutrons.  'Charged 
particles.  Measurenent,  Solar  flares.  Neutron 
flux.  Magnetic  storms.  Intensity. 


AD-2=>9  319      Uiv.   2,  b.     8 
^TISTK  Jla}  OTS  price  $9.60 

Naval  Ordnance  Lab.,  White  Oak,  Md. 

THEORY  AND  RESULTS  OF  COKRELATION  MLASUR  EMIiNTS 

OF  ACOUSTIC  REFLECTIONS  FROM  LAKE,  RIVLR  AND 

OCEAN  BIMI0II5, 

by  J.  L.  Jones.  8  Nov  62,  1C7p.  (Rept.  no. 

NOLTR  62-196} 

Unclassified  report 

DESCRIPTORS:   'Sound  transmission,  'Underwater 
sound  signals,  'Sound  ranging,  'Echo  ranging, 
'Sound  signals,  'Ocean  bottoa,  Acoustic  ranges. 
Rivers,  Lakes,  Reflection,  Wave  tr ansai ss ion. 
Numerical  analysis.  Integration,  Statistical 
functions,  Measureaent,  Experimental  data. 
Signal-to-noise  ratio.  Acoustical  properties. 
Sonar  pulses.  Acoustics,  Underwater  sound. 
Correlation  techniques.  Images. 


DESCRIPTORS;  'Snow.  Co.tipressive  properties 
Hardness.  Tests.  Tables,  Experimental  data. 
Koids,  Runways,  Mechanical  properties. 


3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


AD-2i8    787  Div.        3 

(TISTM/ODN)    OTS    price    <1.10 

Southern    Research    Inst.,     Birminghaa,     Ala. 

(No    title). 

Monthly  progress  rept.. 

by  Robert  Collins  and  Alvin  Bird.  Jr.   18  Mar  63, 

3p  .  i 1 1 u  s  . 

(Contract  Da  1 8-1 C 8-AMC-32- ( A ) ) 

Unclassified  report 

DESCRIPTORS:   'Chemical  warfare  agents. 
Instrumentation,  Television  cameras,  Electro- 
chemistry, Particle  size. 


AD-299  293      Div.   3 
(TISTM/AM}  OTS  price  $8.60 

Naval  Aoraunition  Depot,  Crane,  I nd . 

FLARE  PERFORMANCE  INVESTIGATION, 

by  Henry  C.  Lottes.   6  Nov  62,  94p. 

(NAVWEPS  rept.  no.  8250)   Unclassified  report 

DESCRIPTORS:   'Flares,  • I  1  i  uai nat i on , 
'Magnesiua,  Nitrates.  Binders,  Statistical 
distribution.  Probability,  Mathenatical  predic- 
tion. Tables,  Sodium  compounds.  Strontium 
compounds.  Experimental  data,  Fl annab i 1 i ty , 
Particle  size. 


DivUion  4  -  CHEMISTRY 

4;   CHEMISTRY 

AO-2^8    16^  Ol». 

(TISTB,ODN      OTS    price    I'^.'^iT 

P«truyy»«"l«    Stilt    L..     Lniversitv    Park. 

SYNTHtStS    AND    PROPliRTItS    Oi     Cis    ASU    Tritis 

DEt'TERIO    VI1TL    CHLORIDt. 

■  att tr 'I    t Has  1 s . 

by  Ktanetli  A.  Uivis.   Dec  ':,  '"p. 

InclassifieJ  report 

DESCRIPTORS:   •Deuleraled  co«pound$,  'Puly- 
finyl  chloridej,  HolecuUr  iso«erisi«, 
Po  1  y«er  I  jat  »  OB  .  Liquids,  (.ases,  P  h  a  s -■  studies 
Chlorides,  Hercury  compounds.  Infrared 
jpeclroscopy.  Chemical  reactions,  bynthfsis 
(Cheai  s tr  T  . 


(TISTM  ODN,  UTS  price  ^.50 


Ntval  Research  Lab.,  Mashington,  U 
PHOTODEGRAUATION  OK  HIGH  POLYWtRS. 
PHOTOLYSIS  OK  KOLY.IItTHYLACKKLATt 
AND  IN  AIR. 
later  la  rept .  . 
by  R .  B.  Kox.  L. 
1  3p.    sNHL  r epl . 


C  . 

PART     U     - 
IS     ^mCI I  « 


G.     Isaaci    and    others. 
BO.     53  '.. 

L'aclaisified     report 


^eb  63. 


DESCRIPTORS:   •Acrylic  resins.  •Hulyneri, 
■ercury  la«pi.  Air,  Vacuu«  apparatus,  Kolerular 
■eight.  Energy,  lltraviolet  radiation. 
Viscosity,  Kil«5.  Absorption,  P ho t oc h ei i s t r v . 
Degr  ad  at i on. 


AO-2^8  220      Div.   ^ 
(TISTB/LMH;  OTS  price  $1.1 


Fare! 
arigh 
CATAL 
CATAL 
THE  0 
CHLOa 
by  N. 

5p. 
Klaet 

1962; 


gn    Tech.    DIt.,    Air    Force    Systea:    Coamand, 
l-fatteriOB    Air    Force    Bife,     Ohio. 
mC    ACTIVITY    OF   ORGANIC    POLYIIERS.       11. 
YTIC    PROPERTIES    OF    A    POLYHER    OBTAINED     HY 
EHYDROCHLORINATION    OF    POL YV iN YLiD ENE 

IDE. 

P.    Keyer    aad    1.    V.    Aiiafyev.       ^2    Jan    (.j, 
(Traai.     aa.     FTD-TT -62-1  6«  0/1  ■•■  2^i.    froa 
ika     i     Katalix.    »ol.     3,     no.      *,     pp.      ".^-3  65, 

Lnclatfified    report 


DESCRIPTORS:       •Technological     intelligence 
■Polyaers.    OrgaBic    aateriali.    Catalysts. 


AD-i~*8    2j^  Uiv.        4 

;TISTi    ODN      OTS    price    $i.cO 

loreiga    Technology    Uiv.,     Air    Force    Systeas    (om 

uaad.     ■right-Patterson    Air    Korce    Base.     uhio. 

ELECTBOSYNTHESIS    OF    0/ONE 

by    V.     G.     Saaoylovich    and    Yu.     V       hilippov. 

15    Jaa    c»3,     lip.     (Trans,     no.     ^  TO- TT -' ^  -  '  -^ 

Zharaal    Kiiicheskoy    hhiaii     ?':   ',     pp.     '--'    -     -- 

1962) 

Unclassified  report 

DESCRIPTORS:   'Oione,  Electric  discharges, 
Chaaical  reactions.  Decoapo s i t i o n .  Test  equip- 
•«nl.  Synthesis  (Cheaistry 


froa 


AD-2^8  .-•3 

:tist«  brw 


Div. 
OTS  price  $' 


foralaa  Tech.  Div..  Air  Force  bysteas  Coaaand. 
«rlghi-P«l tersaa  Air  Force  Base,  Ohio 
3BTAINING  ELEMENTAL  BORON  BY  HYDROGEN  REUKTIOS 
3P  BORON  HALIDES. 


by  [.  4,  Vise:  'son,   1    V    Petrusevich  and  others 

Jan     ,     p      Trans    no   KTU-TT-'.-''-: 
Tr^ns    fro*  Zhurna.   Priliiilnoy  hhiaii,   vol.  35, 

'nr.assified  report 


v.' 


L)K  S(  K  I  PTOR -s  :    •hiron.   •  tl  o  r  o  n  roapounds, 
Hydrogen,   Production,   'irt.ides,   Reduction 


\U-  -    '■'■"■  Div. 

ri  STM  EJH   OTS  prl  .-  .■  $•  .  in 

Pennsalt  Cheaicdls  iDrp.,  PhilndrlphiJ,   Pa. 

HIGH  PKESSIHE  PKtP  UiATlD'.  UK  SULIU  IS.   KKUM  THE 

ELEllESTS  , 

bvM,      S        SllvraanjndJ  11        Soult-n.        ^eb■■, 

^p.  Technicil      rept.      no.  JiJ 

^Contract  '.onr-^'-'' 

In  classified  report 

DESCR  I  PTDH  S  :    •Cirtion  roapounds,   "Sulfides, 
•High  pressure  r■•^earrh,   Ponders,  draphite, 
Sulfur,  Solids,  iheairjl  reactions,   Infrar-'d 
spectroscopy.  Synthesis  ,t.  heaistry 


A  U  --•-'•  ■       1"  V  . 
TI STK  EJH   OTS  price  $  ■  . 1C 

Aerospace  Corp.,  los  An.jeles,  Calif. 

PKOPILSIOS  HESKAK(  H  PH(J(,KA«.    HYURIUK  AND  KLl'O- 

HIDE  ISVESTK.ATIO-.s,  PART  1.    H^URIUE  ISVESTIOA- 

TIOSS 

Seaiannu^l  technirii  repi..   '  July-'  Uec  '", 

t)v  P   Hreisachf-r,   >.  (,       Oltibins,   and  li .   Siege!. 

/Keb  -.,   -'p.     H-pt.  no.  TDK-^3o(2210-12)TK-' , 

P^-   ■  .     .     ■ 

.Contract  AK   J,(bU'7)9)Qj 

OCAS  TDR  ■•--.'  Cnclassifieil  report 

DESCRIPTORS:  •Hydride,,  • Me t a  1 o r g a n i c  coa- 
pounds,  •Organic' CO apounds,  'Coaplex  coa pounds. 
Hydrogen,  Cheaic^l  reactions.  Atoas.  Molecules. 
Metals,  Vapors,  Transition  eleaents,  St.iliilit), 
Mask  spectruicopy,  lio^liel  propel  ianls, 
Laboratory  e.)uipraent,  H  i  b  1  l  o  g  r  a  p  h  l  .•  s  ,  Synthesis 
C  h  ea I  5  t  r  y  . 


A  b  --•■'•■  '       tJ  1  V  . 
.TisTM  1 1  UN''  oTS  price  $  '  .  1  C} 

K, reign  Tech.   Uiv.,   ^ir  f-orce  systems  loram.md, 
»r  1  gh  t-P  .1 1  t  er  s  on  Air  1-  o  r  c  e  li.ise,  Ohio. 
THKRMAL  UKCl;MP(iS  1  riii'<  ■',  S  U  HIRMS(.  Oh   AMMdNIiM 
PKRCIILOH  I  Ul-  , 
r  y  X        A  .   s  h  1  d  .  "  v  s  »  1  y   .1  n  i!  I    h    S  h  m  .1  g  1  n  . 

".  heb  '   .   -'p.     Trin,.   no.   I-TD-TT--.-''  ■   froa 
I/ve,t  ly-i  iysshiih  li-riebnikh  /  avedeniy,  Khiiya  1 
h  n  I  ,11  1  r  h  e  s  k  .1  V  ,)  T  e  i  h  n  o  ;  o  g  i  y  a  ,   v  o  i  .    ,   n  . :  .   .  .  pp. 
529-53^.  1962; 

inclHSsified   report 

u  h  's(  R  1  PTioR  s  ;    •  -Viini-  n  1  u™  c  oap  ou  nd  s  ,   'P  y  r  o  i  y  s  i  s  , 
(at^iysis.  t^laiysts,   ;n..rg.jnic  co  apounds, 
Je  ■  '  ii|i  li  ,  1  t  1  o  n  .   P  o  t  .1  s  s  1  u  11  compounds,  C  h  r  oTti,)  t  f  s  , 
«injinesf  co apounds,  hxides.  Pernanganates, 

i  ,oofr   -iiipiuni!,.  iniMr:de>,  CUmliustiun. 
t'  e  r  h  ;  o  r  ,1  t  e  s  . 


A0-29e  htj\  Oi».   A.  10 

'TIsTM  ODS   OTS  price  |1.10 

Koreign  Tech   Uiv   ,   Air  Force  Svsteas  Coaaand 
Bright-Patterson  Air  horce  lUse,  Ohio 
OtTKCTISi.  K.KMKMA,   blLKlR   IS  RtAITHt  MEl.S. 


by  A.  (i.  Ryasnyanskaya.  '-  K>-b  '^,  "p.   Trans,  no. 
FTD- TT -•■-■..  ■■  from  Khimiya  Seraorganicheskikh 
Soyedineniy,  Soderzhashchikhsva  v  Neftyakh  i 
N  e  f  t  e  p  r  0  d  u  k  t  H  k  h  ,   vol.   .,  ,   pp.   '"-"..,   '  "  "  ) 

Unclassified  report 

DK  SCI' IP  TORS:    'Sulfur,  'Jet  engine  fuels, 
Chcnical  analysis.  Mixtures,  VoluaelriC  anal- 
ysis.  Impurities. 


AU-.  •- 

;Ti  sn 


■  -8 
K  JH 


Di  V  .   ^ 

OTS  price  $ ' 


Naval  Research  lat)    hashington.  D.  C. 
S^MHKSIS  Oh  OMh(.A-HAL0HKXAL)KCAN0IC  ACIDS, 
t  >  I    R   Price  and  R  .   H  .   K  n  x     '  •  Keb  •  •  .   *.  p  . 
>  S  R  L  rept   no   ' 8 " ^ 

Inclassified  report 

DESCRIPTORS:   'Organic  coapounds.  'Synthesis 

Cheaistry    Chlorides,  Bromides,  Iodides, 
Chemical  reactions.  Condensation  reactions, 
Hydrolysis.  Kxchange  reactions,  Ozone,  Reduc- 
tion  Chemistry 


AU-.  '«  '555       D  '  V  .    ..,'... 
(TISTM  t JH   OTS  price  %• .hO 


I'icatinny  Arsenal,  Dover,  N.  J. 

IHEPAKATIVE  STlUltS  OK  LINEAR  POLYMERS  CONTAINING 

ALIMINl M. 

by  Baiter  J   Erich.   Mar  '•,  I'p.     Technical 

me  mo   no.   ^  ■ 

-DA  Proj  .  •  '  '-.  :-u,  1  J 

Unclassified  report 

DESCRIPTORS:   '  Hr a t - r e s  i  s t a n t  plastics,  'Poly- 
mers, 'Organic  compounds,  'Aluminum  compounds, 
Polyaerization,  lloltcular  structure.  Thermal 
stresses,  Stability,  JUrtalorganic  compounds, 
Synthesis   Chemistry. . 


AD-.  •  > 
t  ISTM 


OUN 


Div.   ^. 
OTS  price  |. 


.';.0 


Harvard  I.,  Cambridge,  Mass. 
SlHICTMiAl,  AND  SYNTHETIC  STUDIES  ON 
hinal   rept.,  '.  •  Nov  '"-!..  Nov  '., 
by   R  .   H  .   B  o  o  d  w  a  r  d  .    '  ..  Nov  '  .  ,   "  "^  p  . 
Grant  U  A-C  hL- :  3- 1  .S-G- .,  ' 

lnciassifie(i 


TETRODOTOX IN 


report 


UEStKlPTOKS:        'Toxins,     'Organic     cun pounds, 
•(  hemic al     warfare     agents,     Pyrolysis,     Degra- 
dation,     Mass     spectroscopy,     Cheraicai     bonds, 
(ata^ysis.     Molecular     structure,     Acylation. 


AD-.  '  '  .  ■- 
TISTM  AM 


Div. 
OTS  price  $» 


Monsanto  Research  Corp.,  Everett,  Mass. 
RESEARCH  KOR  HIGH  TEMPERATURE  ELASTOMERIC 
SULATION  MATERIALS. 
Quarterly  progress  rept.  no.  2, 
by  Lucius  Gilaan,  Jolin  E.  Wyman 
.'  Nov  C2,  5tp,  vRipt.  no.  MRB2, 
Contract  AK  3  ;  v  C  ^  "  ?""s,,  Proj. 

U  n  c  1  a  s  s  1  f 


IN- 


:  5  Aug- ■  5  No/ 
and  others. 
2-02: 

t;_b8Qq-73^o) 
i  ed  report 


DESCRIPTORS:    'Elastomers,  •Pyrolysis,  Tables, 
Butyl  rubber,  Acrylonitrile  polymers,  Nitrile 
rubber,  Styrene  plastics.  Chemical  analysis, 
Plastics,  H i g h- t eape r a t u re  research,  Theraal 
I  n  s  u  1  a  t  1  on. 


COMMUNICATK)NS  -  Division  5 


AD- 2 00  -eg 

vTIStm/odn; 


Div.  i.     U 
OTS  price  $1 . bO 


Naval  Ordnance  Lab.,  Mhite  Oak,  Md . 

THE  REACTION  OF  ALL YLTR ICHLOROSI LANE  WITH 

GLYCIDVL  METHACRYLATE, 

by  Robert  Brown.   27  Dec  c2,  ~^p .        ^Rept.  no. 

N0L-TR-c2-1tc, 

,Proj  .  PR-^;' 

tnclassified  report 

DESCRIPTORS:   •Polymers,  •Silicon  compounds, 
•Silanes,  Polymerization,  Infrared  spectros- 
copy. Volume,  Spectra  ^Infrared  ,  Gravimetric 
analysis.  Heal,  Silicone  plastics.  Electrical 
properties.  Synthesis  .Chemistry  ,  Chemical 
reactions. 


5.    COMMUNICATIONS 

AD-.:  '8  1  (,'■       Div.    5,  P.  '•  2 
vTlSTL,  JWS)  OTS  price  t5.'jC 

Melpar  Inc.,  Falls  Church,  Va. 

LONG  RANGE  COMMUNICATIONS  INTERKERLNCE  STUDY. 
Technical  note  no.  ..  on  Radio  Frequency 
Interference  in  Digital  Two-Phase  Coherent  Com- 
munication Systems, 

by  Arthur  Krinitz.   Mar  oi,  .."p.    (Technical 
note  no .  t,  ] 

.Contract  A  K  j:  {.tiZ  j  25  ■-  8  . 
vRADC  TDR  '-Z-}tZ,     vol.  ^)  Unclassified  report 

DESCRIPTORS:   •Radio  interference,  'Radio 
communication  systems,  "Digital  systems, 
•Microwave  relay  systems.  Special  functions. 
Statistical  functions.  Communication  satel- 
lites (Active),  Communication  satellites 
(Passive),  Signal-to-noise  ratio. 


AD-208  281      Div.   5,  8 
vTlSTW/PCR)  OTS  price  %i,.bi 


of 


Electrical  Engineering  Research  Lab., 
Illinois,  Urbana. 

MAXIMIZING  THE  SIGNAL-TO-NOISE  RATIO  OF  A  LINEAR 
RECEIVING  ANTENNA  ARRAY. 

H.  MacPhle,   Jan  63,  /.^p.   (Technical 


by  Robert 
rep t .  no . 
(Contract 


65) 

AF  33(657)lO/t7ii,  Proj.  6278) 

Unclat t 1 f i ed  report 


DESCRIPTORS:   "Antennas,  'SI gnal -t o-no i » e  ratio, 
Equations,  Frequency  analyzers.  Integral  equa- 
tions. Noise  (Radio),  Radio  equipment 
trans  forms   "    " 
analysis. 


,.  v..  .u.~,,  .._>,»w  ^v,-.^-..... -,  Integral 
Matrix  algebra.  Mathematical 


AD-2-/8  2o8      Div.   5,  8 
(TISTW/JEA)  OTS  price  $1.10 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 
Brooklyn,  N.  Y. 

MEASUREMENT  OF  IONOSPHERIC  PATHS  AS  A  TIME-VARY- 
ING NETMORK. 


Dlvtalon  5  -  COMMUNICATIONS 

Scle«t  i  fie    repl .     bo .     2 . 

by   Arthur    E.    L«««-el.       U    D'^c    "2,       p. 

(Research    rept.     to.    P I aUK 1 -i '   --' ' / 

;C«itrici    AF    19(628)3^5.    Proj.    i^-' 

(AFCBL    63-U)  U.cHiilfted     report 

OCSCmPTORSx       ••Itdlo    ligriil*.     •«  id  i  o    ■•v-s 
•R.dlo    iriai-itleri,     'Pulff    i r • n« • i t t er s . 
•■ulllptlh    trt«iBli»lon,     CorreUiion    t -r  h - 
•  ique*.     Ll.e.r    lyite...    Sitil.tic.l     funcM^ni 
Doppler    effect.     L(»--p««»     fil'-rs,     H,jh     ,r-- 
gueacy.     Fr eque.c y- th i f t    keyerl,     Net-orki, 
Radio    iraat-lttlOB.     lono.phTlc    propagation. 
■altlpath    lra«l«il«ion.     Puli'    ■odylntion, 
loBO t ph  er  e . 


AU-^  *■"     30<»  U  I  »  .         '  .      ■•  ■^ 

TISTB    *■)    OTS    price    I'^.o^ 

Royal     Inst,     of    Teclt.        Smni-n     . 
SPttCH     ANALKSlb     AND     SKNTHl^:^ 
F'  1  •  a  1     rept.. 
by    C  .     0.     «.     Kant  .      )•     Jai     '^^  .     •■•*>■ 

,  C  0  •  t  r  a  c  I    Ah     -- ".  ,     5  .:  )  1  .  ■  , 

;  AFCHL     o.  -  •  '     ,  1   n.-  .  H»  ^  I  '   1  '•!     r  -.:  ,  r  • 

BtSCRlPTORS:        •bp.'e.t,     i  r  *  n  > -n  i  ,  .  i  -  :i  .      •b,jeech. 
•5pe,-r.h     r  epr  es -n  I  ^  I  I  in  ,     i      -n-i  .  •>  i  c  a  I  i  o  a    theory. 
V  „  1  ,:  ,•     -   ,i«mun  I  r  i  t  I  jn     .  y  s  l  •■ -^  >  ,      '■  i  r  r  -v(- 1  nd  , 
4  n  a  1  y  >  I  %  . 


TISTB    A«       OTS    prir.  >•    ♦.:.60 

Princeton     I..     N       J  ■ 
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•ts>:::'.  :t-    asd    b^da      Kt.-iPuNbt   mjk    s  iswi  h-i  duP 

AMI    «'  :  ■"  :  :  ii')P    -.^  •-.i  -  x  ■ . 

■iTalr»p'.  .. 

►,  ,      ;;  .      •'  ,      MrHui-r      <nd     H.      L.       <t<pl-for'l.  'an     63, 

v;  •'  p  . 

(fon-ract     A-      33  (61  6  )  flO.^  .. ,      Pro:.     ■'?•>) 

■a>;;     ::)H         .^--^la)      Unr  l  «s  i  i  '  l -d     report 

U  h  V    '(  :  f^  '  IK   >  :         •  s  »  r  .  n  ■•  •  ■'  «  "  1  «  "  s  .      A  n  a  1  »  I  i  s  , 
s»nii!l.;t',      •    ■'■'     'lo-s.  i-i'ar     i.st-BI,      iMf- 

f  ,.  r  *•  n  »   :  4  1      -  ^  J  ^  '   1  o  "  ^  ,      T  .^  '*  o  r  ' 
^  '  'd  '1  a  ■  «  . 


oTtroI      s»it'ra$, 


AD-       -^  '  Di».       7 

TI    '■     *■)    OTS    ^rlc«   $6.60 

',»-i-ri.      Klectrtc     Co..      ^     h,-n,-*.l»,      N.      t. 

~,'i,  Kj    :  AN'  a.    m     apa    :  row  . 

Mna!      -ngin-'rii;     r»p' 

o;  p 

(Cot  r  a     ■      No  M  r  -^     .. 


Hi      h  J  rd  s  1962, 


!n-li«iifi-d     r»port 

DFS'RIPTi '►(•>■.  'Tai'ilj"  rapaltori.  Tan '.alum 
a.lo»s  Tan'i.J*  ospoundl.  larhid'l.  Kiiis, 
Elec'ri-i.      pr)p»r';»s,      Production. 


AD-298  6ii      Ol».   ".  8.  25 
(TISTE/OHD;  OTS  price  13.60 

Ion    P1..1CS    Corp.,    Barliiifllon.     Bl^^ 

|.  t  A  >  I  r1  1  ,    1  '  ''      ANIi     .if^MS     syilY  KiK      T '<  h            K* 

f.i  Ki    THl'->T  A  :  r       '.hNM'  -•.  TuH  ^ 

Qu<r'>-r.v      •►•cnnical     prij^--^^  r  '•  .  ■         i 

[,  J     <          s              ,-  n  r  ^  H  d  S  ,     F  .              B  '"  *     •*  "  '•        •■  h  »■  I   s 

(ConiraciAf     33(616)721-.    froj.    -M-iU5)> 

r  f  p  1  r  t 


k* 


DKi'  tJ  11'  :  iK  ^  : 
h   .  '  c  •  r  1  11% 

1  '  n  t  I  n  I  1  1  ?  I  • 
VacujTi  i..Hr 
po  t  e  T  '   1  1      .     f 

A    .    J  Tl  1   T  J  11  ,  *• 

e  J  J  I  pme  r  ; 


n  c  ,  ,(  s  s  1  ;   I  •■  I 

■  r  '  r    )  \  '  '1  '   1  '       g  f*  n  f  r  '1  '      r  s  , 

,",      f.r.ctrod''S,      Titanium, 

I      >         ^t';'pe^s      .      ^^'ujm     S'''».s 

i-      ,•  ■  '  r  1  i      f  1  e  .  d  s  ,     K  :  e  c  I  r  1  c 

1  I  s  c  h  s  r  g>'  s  .     t  p  'i  x  v     p  .  a  s  t  i  r  s 

■n-ings,     lapacitan- 


Pn  ne  r 


AU-.    '9    65  3  i^".  ■  .     ■'^ 

T  ;  >TK    OHD'     I   Ts    p  r 1  -  -    %     .  hO 


^  . ,  r  '  I  g  n     T 


^,-  <\  _      1)  1  V  .   ,      Air     !■  '>  r  c  >■     "i  y  >  t  em  \     (   o  mm  ,)  nd 
*r  1  g  n  t -P  J  t  t  ^r  V   ■  n     Air     t-    :  r  ■■  e     li  ,i  s  e  ,     (ihii.. 
UN     UN.      sYbTl.B    Uh     jf.-P-rtPi      i.XTRl-.BAL    CuNTKoL, 
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by    Te.     U.     (,arl,er.        '•    Keli    •-.     -.'p.         .Trans,     no. 
f  TD-TT-',.  -  •  J''.,     from    Iner^etika     i     Avtomatika, 
No.     •  ,     pp.      •..-■••_      •   ,. 

Inclassified     report 

;>!■  SfR  IPTdRS  :        •Cmtrol     .systems,     I  f  f  ec  t  i  v  e  ne  s  s  , 
■Analysis,     i  t  ,i  I.  1  1  i  t  v  ,     T  h  e  0  r  y  . 


AU-.    -"      ■'''  Ul  V.         -,      12 

r  I  sr  1      1    'lU        I   TS     p  r  1  c  e     $".  61^ 

Cener^;      Mectric     (.    .,     Philadelphia,      Pa 

(  CBBI   NKATKiN     SAThLLITl.         PR(-JKT     ADVf-NT 

'■''NHu'  HATHA     STRICT!  Re     AM)    bIB.sVSThB    h  NC,  I  S  K  R  1  N(; 

ANAMM^     RrPiHI  M(TU>N  -     ILrCTRICAL     PO*tR 

ANl;     IJIMHIIUTKN     S1H.>,^ST1B     h  S(.  I  N  KKK  I  N(,     ANALVSI.S, 

■    *     ■'        ''        ^"^t'.*  .         ■  •      let     ■   .   .      'v.  .Uururaenl     no. 

'  ■'^li  .  ■        .      vol.      )  ^  J 

vC.   nt  r,.r  ;     AK    04(6^7)^76)  I 

l.'nclassified     report 

liFMHlPTlHs:        •p,,.,.r     equiprrenl,      •ilectrir 
•'""T     pr     dur  t  1  I   n  ,      N.    .  ar     r  ^  .  .  s  ,      .'st  .;  r  aye 
'.itterifs,      aeight,      Keli.iiMlity.     Lifeexpec- 
Jesign,      ilertrii'     currents,      Nirkel, 

»  >■>'»"  f  s  ,      T  r  a  n  s  1  s  t  1 .  r     a  m  p  i  i  - 

•  iring     cM  a  grams,     ('..mitunication 


ELECTRICAL  EQUIPMENT  -  Division  7 

AD-2?9  020      Div,   7,  17.  25 
(TISTE/OHD;  OTS  pnce  $fc.CC 

Melpar  Inc.,  Fills  Church,  Va . 

tLECTRfCAL  CONDUCTORS  AT  ELEVATED  TEMPERATURES. 

Final  rept.  on  Applied  Research  in  Electrical, 

Electronic  and  Magnetic  Materials, 

by  Nicholas  Fuschillo  and  Russel  A.  Lindberg. 

Jan  t  • ,    455p. 

.Contract  AF  ;'3U1f  8^86.  Proj.  no.  ':':'''1^ 

,ASD-TDR-c2-i;81  /        Unclassified  report 

DESCRIPTORS:   "Electric  w i re ,  • Me t a  1 s ,  "Alloys, 
Oxidation,  Nechanical  properties,  Tables, 
H 1 gh- t empera t u re  research.  Electrical 
conductance. 


'a1-niuTi,  (  Ttr 
■ler^,  iircui; 
satellites  U* 


1'  1  s  t  r  1  t'  u  t  1  "  n  . 


AD-.  -«  ^68      Di».   -> 

vTlsTB  :iH»   I  Tn  ;.r  1  .  e  I  .  SO* 


L  .  '  »  1  f  '• .;  A  1  r  '  r  .)  ;  ;  !   r  p  .  ,   b  j  n  n  v  v  a  i  e  ,   C  ,i  :  1  f  . 

HA^I'   i::j:t>  iN  r:i.L  CtLLs  b\sTiM->. 

Qu  I  T  '.  >■  r  .  \     r  •-  p  t  .   no.   1  ,  1  '  B  .i  *  -  '  ■   .\  u  g 

b»  ^ .      11.   .\Jjai,  Jr.    15  <*ug  '^'^  ,      J  JP  ■         ^Kept 

0 

(Contract  N(iw  <:  ."'-C  738-d  ) 

Unclas^ifiec:     report 


*l  rganic     rDrnpcuni; 
Hutanes,     Oxygen, 
.   1  >' .   I  r  o  r  h  erai  s  t  r  V  . 


DESi  K  ;  r  Ii   K--  .  •  •    .r  .        ,.  ,   . 

I    X  1  ,:  1  z  e  r      ,      I'  •  >■  r       .-,..■  i- 

AD-  ?  ■-      ^:  D  :  V           -.4 

:   :  b:  B     AB        uTS  pr  :  .   ^     $3.60 


Llttl'-        Ar'>i..r     'J  In.  Camhridg'',     Bass. 

LOB     :i-BPtKA;iHe      UPI-HATIUN     oy     HATItHlFb 

Q  u  a  r  '.  f  r  ,  i     p  r  n  g  r  >■  s  s     rep;         n  i .        .    ,  A  u  g  -  '  ».     Nov     <■  2  , 

b  y     K        A        M  ■:  r  n  <■     a  n  (1      I        A        H  I  a  r  k  '  ..     N  o  v     t  .  ,         '  p 

vC  on  tract    UA       ^ -.,■•- s  c  -  •  •        Proi  A---      -- 

002-02  J 

'rclassified     report 

DhbiRlPTl'Rb:        •Har'erip.s     '.     components,     'Lot,- 
teaipf-ratur'     res  >•  arch        •Thermal      insuiatii'  n 
F  .  e  r  ;  r  ij  r  ", ,.  m  1  s  :  r  >  .      T  a  b  .  e  s  ,      F  x  p  e  r  i  m  e  n  t  a  .     d  a  •  a  . 
(■'fee  •lioness        Heating,      Poxer     supp.ies,     Po.ar 
regions,      .H.-a-      transfer,      b;  *rene     piastics. 


AD-.    ..-■      .--  [,  ,  V. 

TlSTF     OhU        OTS     price     f 


25 


^  ■  '■  >  '•on    0  1  v  ,  .  ( ,  e  n  t-  r  a  ;  B  o  t  o  r  s  Corp.,  Indianapolis 

;  NV  FSTI  i.ATION  OF  THF  BO  NOC  AP  I  L  1.  AH  \  THFHBIONIC 
FBITTFH  AS  A  DIAL  SOrKCF  OF  IONS  ANU  tLtCTKONS. 
,ijarterly  tecnnical  progress  rept.   no.   „, 

Aug  •.-■■   Feb  '■, 
:->  L)   I.   Uresser  and  W.  Laurita.    "•   Feb  i  ■  , 
•-'p.   illus.     Kept.   no.   EDR    .■" 
Contract  AF  3j(6l6)829'.  ProJ.   ^■-■ 

Unclassified  report 

LJtb  CHIP  TORS:   'Thermionic  emission.  Ionic 
current,  Electron  beams.  Temperature.  Therrao- 
■■lectricity,  Analysis,  Plasma  sheath.  Analog 
computers,  Cesium. 


ALI-. 


Uli 


vTISTM,  am;     OTS    price    $  '. bO 

l»estinghouse    electric    Corp.,     Dayton,     Oliio. 

RtSFARCII    ON    IBPHOVLU    SOUH    GUNLRmTOR. 

1  1  n  a  1     rept.,     Oct     ';  1  -  0  c  t     t:  .1  , 

ed.  by  k.  S.  Tarneja.   Jan  'J.  "i.)p. 

(Contract  ,\F  }  3  i.o'i'J  ,  "f:^  \     Proj.  S-'^/i 

vASD  TDi;  '  .:-■  "',        Inc  1  a  b  s  1  f  i  etl  report 

UISCRIPTORS:   •Solar  cells,  •Semiconductors, 
Fnergy  conversion.  Solar  radiation,  electron 
transitions.  Equations,  Preparation,  Reduction 
.Chemistry,  Tables,  Theory,  effectiveness. 
Photoelectric  cells  .Semiconductor,,  Silicon. 

AU-.  ^  •  .■  -       Ul  V.   " ,     8 .     Zt 
T  IbTt  OHD   OTS  pr  ice  I'- .  "  : 

Arnold  Engineering  Development  Center,  Arnold  Air 
lorce  Station,  Tenn. 

DEVELOPMENTS  IN  INDUCT  UE  ENEIiG\  STORAGE  APPAKA- 
Tl  S  AND  IMTIAL  HIGH  CIHHENT,  HIGH  DENSITY  AKC 
EXPERIMENTATION  AND  ANALYSIS. 
f  I  n  a  .  rept., 

ly  ».  G.  Do»,  » .  '. .  Lawrence,  and  1.  W.  li  o  z  i  a  n  . 
War     .  ■^yl.  Hep  I.     no.  AEDC  TDK  ';-'_:, 

Contract  A 1  .,  ,  o  ^j  ;  S*  3  ^  ,  P  r  o  j  .  ?  ^  f  . 

(nciassified  report 

DESCKIPTOHS:   "Power  supplies.  "Electric  arcs. 
Control  systems.  Fuses   Electrical  .  Instru- 
mentation. Electric  switches.  Circuits,  High- 
pressure  research.  Electric  currents.  Nitrogen 

AD-:  -  .  2?  .       Div.   -   2t 
TISTE/OHD   OTS  price  $„ . tC 

Burndy  Corp  .  Norwalk,  Conn 

PRODUCTION  ENGINEERING  OF  TRIAXIAL  PULSE 

CONNECTORS. 

Quarterly  progress  rept.  no.  t.  It  Sep-15  Dec  fc2 

by  Maxwell  E.  Peel.  :'     Feb  t-,  ^ 1 p . 

.Contract  DA  ; t -  1  ;  ^- s c-8 5 -t^ "  ' 

Unclassified  report 

DESCRIPTORS:  "Electric  connectors.  "Manufac- 
turing methods.  Reliability,  Electric  insula- 
tion, Tests,  Adhesives.  Coaxial  cables. 

AU- .  •  •    -      Div.     .  ^t 
TISTM/ODN   OTS  price  $: . 1C 

Come  1  1-Dubi  1  le  r  Electric  Corp.,  New  Bedford, 
Bass, 

PEM  FOR  PRODUCTION  OF  FLUORINATED  BARIUM  TITANATE 
CAPACITORS  FOR  OPERATION  TO  <  ,  DEGREES  C 

(.'..arterly  rept.  no.  "". 
b>  J.  Souza.   27  Jan  c,',  Iv. 
Contract  DA   ■  c  -  ,  •  '  -  s  c  -  8  ^  -■  -  f 

Unclassified  report 

DESCRIPTORS:   "Ceranic  capacitors.  Barium  com- 
pounds, Titanates.  F 1 uo r i na t i on .  Dielectrics, 
Silicone  plastics.  Encapsulation,  Synthetic 
rubber.  Capacitance,  Military  requirements. 
Product  ion. 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 

AD-298  219      Dl».   8 
TISTA  SEB)  OTS  price  |1  .  IC 

Keralga  Tech.  Dit..  Air  force  5yiie«s  Co»«atid, 
■  rigl»t-P«ii«r»oii  Air  force  Btie.  Ohio. 
A  ■ETHOD  OF  CODING  MESSAGES  81  STATIbTICAL  CUDt 
by  V.  A.  Garaesh.  :i  Jin  t.i.     ,p.   . Trans,  no. 
FTD-TT-62-1637  fro*  Soviet  Paient  No   ' 4"  ^4 
(646826  2c, .  13  Dee  j^ . 

Lncl«»»ified  report 


OESCBIPTOBS 


•CoBBufiication     iKeof).     •Coding 


AD-298    295  D»*-       8 

(T1ST«/PCB)    OTS    price    $^.^3 

Sperrr    Gyroicope    Co.,    Greet    Neck.     N.     Y. 

SHALLOII    DONO«    EBISSION    CATHODE    STIDY. 

Fleal    repi..    Apr    6l-Sep    62, 

by    J.     K.    GorMB    »•<!    H.    T.     ■inden.       Oct.     '  <;  .     . 

(Rept.     10.    NA-8250-8328) 

(Coeirici    Ar    30(602)2^95,    ProJ.     '^-^3) 

(RADC    TOR    62-509)  L'.cleiilfied    report 

DESCRIPTORS:       •Cathodei     \Eleciron    tubei,, 
Tkeraloelc     ealflion.     Photoelectric     effect. 
Field    ealtiloe.     Electric     insulation,     Thin 
fllas     (Siorifle    de»icei),     Biriua    coapounds. 
Oxides,    Oxide    ceihodei.     Bare    earthi,     b"-!!!- 
coaductori.     Secondary    ealiiion,     Theory. 
EaitiiTi ty. 


AD-298    296  Dl».       ? 

(TISTP/»H)    OTS    price    |2.60 

RAND    Corp.,     Stale    BoBica,     Calif. 

ON    APPIOXIBATIIXG    LINEAB    ABRAY     FACTORS. 

by   ■erime    Doyle.       Feb    &'.     '  'p.        ,He»o.     no. 

B«-353:-PB) 

(Coatraci  AF  4^,038,':^,  Proj.  HAND 

Lnclaiiified  report 

DESCRIPTORS:   "Electronic  icanneri.  'Kadar 

■  atennai,  Aaienna  lobei.  Least  iqiiarei  nfihoj 

aaleana  radiation  pattern!,  Antennas. 


AD-298  3":  Di»-  ? 
(TISTK  BD)  UTS  price  • 

■  art  in-Mar iet ta  Corp .  . 
OPTIBUB  APERTL'BE  STVUY 
Quart erly  rept.  no.  ', 
by  E.  Lef f ert s .  Feh  -  - 

RII-^33, 

(Contract  AF  }C   vOC-;}  .-'-' 

(RADC    TDR    63-1  S 


60 


lia  1  t  I  «t)  r  e  , 


Research    ™eiio. 


Tncl-issified  r-'p^rt 


UESCB IPTORS:   •Antennas,  Antenna  radiatim 
patterns.  Functions,  Integrals,  Theory. 
Hathenalical  analysis. 


AL(-2»3  }'~1  Div.   8 

(TISTK, BU)  UTS  price  %: 


,  6C 


Hughes  Aircraft  Co.,  Culver  City.  Calif. 

SPATIAL  FRtQLtNCY  CH«R  aCT  tR  I  bT  IC  ?>  Of  UNIIt 

APEBTLRt  ANTtNNAS. 

Sc  i  ent  i  f  jc  rept  .  no.     '  , 

by  A  .  K  $  i  e B  s k  i  .  July  '^ ^  ,  -^  -. p  . 

(Contract  AF  1->(628)n3.  Proj.  ..6":-) 

vAFCRL  o2-9''5)  Inc  1  a  s  s  i  f  i  ed  report 

DESCRIPTORS:   •Antennas,  Ma  t  h  ema  t  i  r  a  1  a  n  a  1  y -,  i  »  , 
Theory,  laages.  Information  retrifva;. 


AD-:  iS  "■.:      Oi».   8 
TISTE  OHD   OTS  price  $:.t^.O 

Aray  Electronics  l(i-s»-jrrli  and  Uevfloptsf-nt  l.jb.. 

Fort  Monaoulh,  N   J. 

THE  EFFECTS  OK  HIL.^t;  SICLtAH  KAUIATIU".  U".  yiAKTZ 

CRYSTAL  IMTS, 

by  Joseph  M.  Stanley.  Nov  '.,  —p.   TThnical 

r cpt .  no .  2320) 

Inclassified  report 

DESCHIPTOUb;   'yuartz  r f s o n a t o r s .  •Crystal 
oscillators.  Nuclear  realtors.  Test  raflhodb, 
■  casureaenl,  Krfnuenij,  i.  in  far  accelerators, 
Kadiation  daaagt-. 


AD- 298  S6C      L)  .  v  .   ■^ 
TliTt  UtID   uTb  price  $ 


.  •  0 


Inc 


(jeneral     Telephone      ind     hlectronics     LjIj 

iia  y  s  1  d  e  ,     '■  .      "l  . 

DfcVtLOPMf.T    l)f      lliHiIOVtU     i.ALl.UII     AliSfcSlUt     Pur.T 

CONTACT    VAIIACTlJll     UlUUtS    M)H    OPEHATIO'.     AT     X-HA".U 

AND  AHUVE. 

final  rept., 

by     San-Mel     Ku.      Krjiice^co     Ur.igo.      and     H        U 

Harrison.  J  i  n     ■      .      '  '      p  .  T  e  r  h  n  i  c  a  1     rept.     no. 

TK-'  .  -■  ■  • 

(.Contract     MU.sr-852v7/ 

I  n  I-  .  ,1  s  s  1  f  I  e  d     report 

DtSlKIHTUKb:    "Diodes    :5ennronductor  .   "Para- 
aetric  aaplifier..  X  b  j  n  d ,  i.alliua  ronpounds. 
Arsenides,   i  j  p  ,i  c  1  t  a  n  c  e  ,   Theory.   »  e  s  i  s  t  ,i  n  r  e 
t.eclri'ai     Materials.   Design.   Test   sets, 

Variable  capacitors. 


AD-.  •■^   '  "      ri  i  V  .   ' 

T  1  bT*  iiU   o  r-^  price  I-  .  ■  .) 

'.  e  n  e  r  a  .     L  .  e  c  i  r  i  c     (  o  .  ,      ^i  v  r  a  c  u  s  e  .     '.  ,      "I 
AlK     *tAl'U'.  J    (  U'.  THI)..    .sIbTiill     ^-.i.. 
Quarter.*      reliability     program     rept.      no.     8. 
•      U,.r     •;,      -..p.  l;ept.      no.      A  *t  b  -  b  i^H  -  "^  ; 

^Contract  Ah   '.■,'.  ..J,;' 

Inclassified  report 

DESCIilPTOHb:   "Ueliability   tlectronics  , 
•Aircraft  intercept  control   systeas,   'Antiair- 
craft defense  sy,teas.  Telemetering  systems, 
Kadar  eqiiipaent,  toamunl  cation  e.juipmVnt, 
failure   M  .■  c  h  a  n  1  t  s  ,  Life  expectancy,  Data 
processing  systeas,   jemiconductors,   Kadio 
equipaent.  Electronic  e^iuipment,  li  e  1  i  a  b  i  1  i  t  y  . 


AD-.  '-^  -  ••       Ui  V  .   ■>  ,  ').  2 
^TISTK  HD   UTS  price  $.  .  'O 

Aerospace  Information  Dlv.,  Washington,  D   C. 
TRACKING  UK  MISSILLS  AND  SPACE  VEHICLES    HEVIEW 
Of   SOVIET  LITEKATIKE. 
.■  Feb  ■•,    'p.     AID  rept.  no.  P-f--.-^;  Series 

rept.   no.   V>; 

Cic 1  ass  i  f 1 ed  report 

DESCHIPTUHS:   •Ridio  astronoay,  •Ionospheric 
disturbances,  •  11  a  d  a  r  reflections,  •Propagation, 
•Guided  missiles,  •Satellites  .Artificial;, 
Magnetohydrodynariics  ,  Plasaa  physics,  Paraaag- 
aelic  resonance.  Magnetic  pinch.  Electromag- 
netic wave  reflections.  Scattering,  Ionosphere, 
Electromagnetic  v<aves.  Radio  waves.  Very  high 
frequency.  Mo v i n g- t a r ge t  indicators.  Electron 
d^n s 1 t y ,  Met eor s ,  Solar  radiation,  Kadio  trans- 
mission. Polar  regions.  Very  low  frequency. 
Tracking. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPli«ENT  -  Division  8 


AD-.'^8  '■'. 

TisTP  fh; 


Uiv.   8 
UTS  price  $1.10 


I 


Kiruna  Geophysical  Observatory  ^Sweden). 

AIROHAL  ZU'.E  SATELLITE  SC  I  NTI  L  LAT  I  UN  STUDIES, 

by  Ludwik  Llszka.    '„  July  t .: ,  tp.        ^Scientif- 

ic  rept.   no.  4} 
Contract  Af"  6l(052)60l)  I 

Af  CHL-t.;-1  05^)  Inclassified  report 

DESCRIPTORS:   "Radio  waves,  •Radio  transmis- 
sion, 'Ionosphere,  Satellites  'Artificial;, 
High  frequency.  Very  high  frequency. 
Attenuation, 


TI  STL 


JHM 


1)  I  V  .    ^  ,     26 
UTS  price  $4.60 


Hotorola,  Inc.,  Phoenix,  Ariz. 

PHUDICTIUN  KNGINLfRINi;  MtASLRE  ON  .,    Mc,'300 

■n«  POWLR  TRANSISTOR  . 

(Quarterly  r  e  1. 1  .  no.  -  ,  step  "  ,  ..  ■  Sep-,.-  Dec  '  ^ 

t'v  K.  A.  Jacobs  and  John  C.     Howe.  ^;  Dec  t  ^ 

'  P 

Contract  DA  36-C39-5 c -?   i" • ' 

Inclassified  report 

DESCRIPTORS:  'Transistors,  Power,  Production, 
Manufacturing  methods.  Packaged  circuits, 
Hondmg,  Processing,  Failure  Mechanicslj 
Resistance  Electrical  ,  Specifications,' 
Llectric  potential,  Electric  currents.  Capac- 
itance, lltrahlgh  frequency.  Temperature, 
Tests,  Mechanical  properties,  Germanium. 


a:i-.?08  Ai^ 
Tl  s T f:  OHD 


1)  I  V     ■>  ,  25 
UTs  price  $2.60 


.ab  oratories  for  Applied  Sciences,  1'.  of 
Ihicago,  111 
ANGllAK  KNtRGV  DISTRIBITION  OF  P HOTOEL ECTRON S . 
Quarterly  progress  re  (it.,  '•   Apr-''  July  '^,.. 
^"g  '•.  -  P    Rept.  no.  LAS-SR-.:„-., 


Contract  U  A 


■-eng- 


Lnclassified  report 


DtSCKIPTURs:   'Photoelectric  effect,  'Photo- 
electrons,  Measurement,  Test  methods.  Vacuum 
Hpparatus,  Magnetic  fields.  Deflection, 
Llectron  tubes,  Cesiura  alloys.  Antimony 
alloys.  Distribution,  Energy. 


■.'98  621       Div.    ^ 

:sTf  CAM   GTS  price  $-:.60 


Knights,  James,  Co.,  Sandwich,  111. 
KhSLAHCH  .\ND  DCVlLuf'MIM  IN  PRICISION  GLASS 
CRYSTAL  I  NITS  IN  Till   hRIQM.NCY  RANGc.  Of   '"  TO  10 
MC. 

Quarterly  progress  rept.  no.  1,  1  Sep-3C  No»  62 
en  Precision  Glass  Crystal  Inits,  j 

ty  Roger  K.  Hennett.    •   Nov  '  .1  ,     .'p.       ' 
(ontract  DA  jb-c  J  ^- s  c -^  :  f  v8  ,  Proj.   » A  ^^- '  •= -00^  ) 

Lnclassified  report 

DKSCRIPTUHS:   •Quartz,  •Crystal  holders, 
•Quartz  resonators.  Specifications,  Temper- 
ature, Resistance  ,Llectrical,  Aging  >Materi- 
als  .  Tables,  Glass,  frequency  stabilizers. 


TISTE  CAM 


Di  v  .   8  ,  30 
OTS  price  $'. 60 


'•eneral  Electric  Co.,  Syracuse,  N.  Y 
SOLID  STATE  MICROELECTRONIC  SYSTEMS. 


Quarterly  progress  rept.  no.  1,  2C  Aug- 

1  Dec  62, 

by  R.  Warr,  R.  Marolf,  and  G.  Danielson. 

1  Dec  ^2,  52p.    (Rept.  no.  1} 

(Contract  DA  C  4.-C3Q-AMC-OCr  2r  (E )  ;  Continuation  of 

Contract  DA  36-039-50-8'' ii6f^ 

Unclassified  report 

DESCRIPTORS:   •!(  i  cr  oai  n  ia  t  ur  i  za  t  i  0  n  (Elec- 
tronics!, "Coaputer  logic,  •Transmit- 
receivers,  Digital  systems.  Reliability, 
Failure  (Mechanics),  Probability,  Operation, 
Tolerances  (Mechanics^,  Theory,  Analysis, 
Tables,  Tining  circuits.  Integrated  circuits, 
Trigger  circuits.  Solid  state  physics. 


AD-.:QP'20      Div.   8 
(TISTE  OHD;  OTS  price  |1 .10 

Air  Force  Cambridge  Research  Labs.,  Bedford, 
Mass. 

ASPECT-SENSITIVE  SPREAD  AND  MULTIPATH  DELAY  ON 
OFF-AZIMUTH  HF  ARCTIC  SIGNALS  LARGELY  ABOVE  THE 
MUF, 

by  H.  S.  Marsh,  R.  A.  Swirbalus,  and  R.  J. 
Cormier.   Oct  62,  5p. 
; P  r  0  j  .  ^631) 
AFCRL-62--'7'')  Unclassified  report 

Reprinted  from  Proceedings  of  the  6th  National 
Conference  on  Military  Electronics,  Washington, 

D.  C,  pp.  l84--!92.  26  June,  1962. 

DESCRIPTORS:   •Propagation,  •Radio  transmission. 
Azimuth,  Terrestrial  magnetism.  Experimental 
data.  High  frequency.  Polar  regions. 


AD-23P  *,;5      Div.   8,  5 
TISTE,  JBM}  OTS  price  $2.^C 

Air  Force  Cambridge  Research  Labs.,  Bedford, 
Mass. 

THE  MATERIAL  LIMITATIONS  OF  TUNNEL  DIODE  COM- 
MUNICATIONS CIRCUIT  PERFORMANCE. 
by  F.  D.  Shepherd,  Jr.,  A.  C.  Yang,  and 
V.  Vickers.  Jan  63,  21p.  (Research  rept.  no. 
AFCRL-63-2)  Unclassified  report 

DESCRIPTORS:   "Diodes  (Semiconductors),  'Cir- 
cuits, •Semiconductors,  Materials,  Electric 
currents.  Noise  (Radio),  Impurities,  Germanium, 
Silicon,  Electric  potential.  Processing,  Manu- 
facturing methods,  Group  IV  elements,  Group 
III  elements.  Group  V  elements,  Hign  frequency. 
Frequency,  Integral  equations.  Electrical 
properties.  Communications  equipment. 


AD-298  675 
(TISTE  OHD) 


Div.   8 
OTS  price  $10.10 


Hughes  Aircraft  Co.,  Newport  Beach,  Calif. 

(No  title). 

rinal  rept.  and  Interim  engineering  rept,  no.  3, 

1  Oct  61-28  Feb  62  on  High  Frequency  Transistor 

St  udy , 

by  Hans  G.  Dill  and  R.  Zuleeg.  16  Mar  62,  67p. 

illus.  tables. 

Contract  NObir-85296) 

Unclassified  report 

DESCRIPTORS:   •Transistors,  Electronic  mixers. 
Germanium,  Manufacturing  methods,  Metal  films, 
AluainuB,  Gold,  Impurities,  Design,  Coaxial 
cables.  Packaged  circuits,  Capacitance,  Mathe- 
matical analysis.  Electrical  properties. 
Inductance,  Electrical  impedance,  L  band. 
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«-i  »   t:i.<  iiaii  fc^'XmTW.^^fi 


A  vw^     r^-v  tr\*^rwrr^ir\.^'rwr^      rr\ ^\.m TWT\'W mT:*'\xrW^ 


ELECTRONICS  AVn  FT.TrrTwmoTi^  irniTTDiinrMT  _  niTHoi 


r\r\ 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AD-^  ^'^  '  '       Di »  .   3  ,  26 
TISTE  JBB   OTS  price  I  Vi<^ 

Texii  Initru«enti  Inc..  Dallas. 
RESEABCH  AND  DEVELOPMENT  OF  HIGH  TEHPERiT^RE 
SEBICONDL'CTOR  DEVICES. 

Interia  e ng i seer  1  ag  repi.  no         J » " - 
•  ■  Har  ■  ^  ■ 
V  gar  ■  :^  .  '  V  . 
Contract  NOb»r-S'i-^' 

Lnciaisifii'il  re^mrt 

DESCRIPTORS:   •Semiconductor  devicps. 
•Traniiatori.  Zinc,  Diffusion,  Arsenides. 
Galliu.  compounds.  Magne.iu..  Silicon  coBj.anJ.. 
Difference  equations.  Statistical  d  i  s t r  .  b u t i  . n s  , 
Dioxides,  Bercury,  Surface  properties, 
Encapsulation.  Se«  i  c  o  nd  u  c  i  o  r  fil«s.  t  .  ^  c  t  ri  •■ 
current.  Te.perature.  Vapor  plat.ng.  Pr^CH^Mng, 
■  anufacturing  •ethods.  H  i  gh - t enper d t j r e 
research. 


AD-<  '^  •  ""       Oil  ■'  .  ■^fe 

TISTE  JB«   OTS  price  |..60 

Texas  Instruaents.  Inc..  Dallas 

BESEA8CH  AND  DEVELOPMENT  Of    H  I  i,H  -  T  KMW  K  K  A  T  R  t. 

SEMICONDl CTOR  DEVICES 

Final  repl  .  .  '  *^  Mir  ^  -  '  Kay  ■  ^  . 


br  T.  S.  Burkhaller  and  K 


P  e  t  r  1  I  i 


Wh  . 


3. 


ConirdCt  NObir-'^'i-)  «) 


Unclassifi*"!!  r-'port 


DESCRIPTORS:   •  Se»  i  c  o  ml  u  c  t  i  r  l^vir,.,,  (  r  y  ,  •  ^  ' 
growth.  Ga  1  1  i  u«  compounds,  A  r  >  <•  n  i  r)  •■  s  .  S  ••  ii  i  - 
conductors.  Materials.  Purification.  D  i  )  i  ••  ^ 

Semiconductor  .  Diffusion,  He'-'ifi'-rs,  Zinc, 
Production,  Manufacturing  ofthils,  i.rij.   IV 
eiements,  C  r  y  $  t  a '.  .  i  z-t  t  i  •)  n  .  t  •  '  1 '^  1  ^r^s'i  ^. 
H  1  gh  -  t  eape  r  a  I  ur  e  r»>s-arch 


AD-^  ,a  •   .       D  i  V    -^  ,  '  5 
TISTP  WH   OTS  price  $  .-0 

ReBinglon  Rand  Iniyac  L)i»  ,  Spem  Ri»ni  '"orp., 

Philadelphia,  Pa 

THE  BIVARIATE  CHI  D  I  STR I  BIT  I  OS . 

by  P.  R.  Krishnaiah,  P-ter  Hag  is.  Jr  ,  nnl   '■■n 

Steinberg.    Aug  ■',  -'p     T-'hniCd.  r-;'.    no.  }) 

Contract  NObs-  .>-^': 

L'nr;assifi»i  report 

DESCRIPTORS:   'Statistical  1  i  s '.  r  i  t  j  •  :  )  n  s  .  •Sta- 
tistical analysis,  •Transistors.  W.-:iibility 
E.ectronics,  Life  ^tpe'-tinr, 


AD-;  <3  -a-       D  1  V    ■>  ,     26,  7 

TISTt  JBM   OTS  pr 1 c-  J  . ^0 

Ion  Physics  Corp.,  Bur.  in j -in.  Miss 
P-N  JUNCTION  FORMATION  TfcCHNlQlt^ 
Quarterly  rept.  no.    ,    ■  Ni.    .- 
by  Hilian  J.  King,  Jaiaes  T.  Burri 
Donald  Buailler.  '  >    Feb  '.    .  p 

Contract  AF  ^(657)10505) 

L'nclassifi--d 


1  1  1 


DESCRIPTORS:   'Solar  -p  's.  • P h  > t o •  .  e r  •  r  i  c 
cells   Seaiconductor  ,  'tnergy  -invf-rs;  ", 
Silicon.  Effectiveness,  'is's,  phiti-'.-c'ri'- 
effect.  Processing,  Production,  Ion  hmrj^rd- 
■  ent  ,  Ions,  Diffusion,  life  expectancy,  I-  e  ^ - 
tron  transitions,  Resistance   Electrical     Im 
oeaas.  Configuration,  KPiiaoiiity,  rtddiitim 
daaage,  Teaperature,  Electric  potentia!.  Semi- 
conductor devices.  Manufacturing  aethxis 


AD-."^-'^'  IMv  ■'.     15 

T  I  ^TP     WM        UTs     pr  1  rp     $.:  .  '" 

Reming'on     Rand     'niva^     U\\      ,     Spprry     Rand     Corp     , 

Phi.adelphia,     P« 

SUTIsTKH      TKCHMO     KS     is    TKASSISTOR     KVAI'ATION. 

S,.,  Oft     n  n     Ans.vsis     of     *<j;'i-Hps|'onsf     Data, 

by     111!  her  t     l^askev,     P.     P        Krishnniah,     and     ieon 

Stei"berj  M»v      ■',      'v  Terhnirrt:      rept         no        2) 

,  C  0  n  '.  r  -i  ^  '      M 1 1.  s  -     ^'  >:  r     , 

tJnc.assified     report 

D(-^'PIPToH^:        •STa'is'irii     distribution, 
•Transis''rs,     •\-'h',  vsis      if     i,.Hrianre.     'stn- 
tistica'.      .r'"es^>'S.      ''strttistirdi     dna.ysis. 

t.  X  ','e  r  1  ne  n  '  a  .      1  i  i  .i 


A  D  -  .'  "•  a     ■  ■  '  tJ  i  ;  .         ?  ,     1  5 

TISTP     W"        '   T^     .   r 1      -     $5.60 

H  -  Ti  i  n  J  I    >  n     R  %  n  i1     '   n  i  v  i  ■      11  1  v      ,      ^ ;  >■  r  r  \     K  j  n  d     I   o  r  p  .  , 

P  n  1  :  ,i  il  e  .  ,  1  1  d  .      1'  1  . 

STATlbTH'AL    TrliiSPJ'.s     IS     THASblSTuR     i-VALlATIUS. 

Rr,]irt     on     Trinsf.nit;      ns     t        S.rTi.i.ity. 

►  i      ,  1  .  t>  •■  r  t     K  a  s  «  '■  y  ,     H  >•  r  n  i  r  ■!     K     .  -a  ,i  n     d  n  d     i..  t  h  e  r  >  . 

Jjn  ,     '}f.        ^TeehniCjl     rfp!.     no.     l) 

.Contract    N0b$-''266C) 

L'nclas-,ifi>-d     re,'     rt 

descriptors;   'St  1  t  i  ^  t  I  r  1  ;  d  1  s  1  r  1  t)ii  t  1  on  ,  'Tran- 
sistors.  •  1  ■:  1  .  V  1  1  ^    f   ;  I  r  1  .1  n  .  ••  ,   •  s  t  i  t  1  ^  I  i  '"  .i  1 
proces5e>,    x,)eriTi>'n',il  -li!). 


;d-2?8    "'06  Di».       8 

vTISTE/OHD}    OTS    p r i     '    I       60  ^ 

Texas     Instruments,     Inc.,     Dallas. 

HtSLAKCll     ASU    L)  i  V  I  LoP  MKNT    OK     WH.U    TtMPiKAT'Hi 

sf  «  ;  I  I  s  .r  I  Ti  R  :i!  >  I  (■  !■  s  . 

interiTi  engineering  rept,  no.  9 ,     1  Apr-   . 

3     j-.ne   ol. 

3^  J  UP'  '  '  .  Kp. 

(Cont  r  )  •  ■.()bsr-85^2i; 

L'nc  la  ^  s  1  f  1  ed  r  ej   r  t 

DESCRIPTORS:   "Tr  insist  rs.   .r  PTiies.   I -rn- 
perature.  Zinc,  i)  i  :  :  j  ^  i  :  n  .  i  idTiijm.  Vj.nr 
p  1  a  ?  .  1  j   '.old  alloys,  1 1  n  j  :  :  y  .  M  ,.  n  u  :  a  - 
turinj  -methods,  Copper,  Cont.i-iiniti  n,   i.i;:iura 
c oapound  s , 


AD-298  707      Div.   3 
vTISTE/OHD^  OTS  price  $:.60 

Texas  Instruaents,  Inc.,  Dallas. 

RESEARCH    AND    DEVELOPMENT    OF    HIGii     I    MirR,  lIRh 

-1  •  K  ;  r.  s  u'  I  Ti  K     U  r  v  :  r .  .s  . 

1  .T  ;  f  r  1  -n     e  n  J  1  n  •■  H  r  1  n  j     r  r  ;j  t  .      no.      11,     1     Oct-/'      iJ  e  r     -1 

by    E.    C    »urst    and    I!.    L.    P-tritz.       31    Dec    o  1  .         p. 

^Contract    '«Ob»r-834.24) 

L  n  r  .  ,1  ^  s  1  f  1  e<i     report 

OESCIIPT(.H  1  :         'Tri'iNi^t      rs,      T  em  ;.,  e  r  .i  t  j  r  e  . 
Ari«aide:>.     \4jnaidclarinj     methods  ,     '   he-nirjl 
Milling,     Encapsulation,     .uffusi     r.  ,     *(.lJnH^lu•n, 
Silicon    compounds,     "tide-,,     /inr.     /in.-     il.oss. 
Gold    alloys,     li-     i..     <s,     Ie^l^.     ,d..iu!ii 
compound  s . 


A  D- .   »8    708  Di  V 

riiTE/CAM)    OTS    pri.  f    •    . 6" 

'ffi-e      ,f    Fie^parrh    Administration,     L.     of    Mihig.m, 

Ann     .'i  r  ri   .  r  , 

STLDt     ASU     ;  SV  LSTIG.aiON    OK    A     niF-VHK     AMl'.SA. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Quarterly  progress  rept.  no.   '  .  1  July- 

Sep  ^.  . 
by  A.  T.  Adams  and  R.  M.  kalafus.   Jan  '<,   -..p. 

Kept .  no.   •• 67-10-P) 
.Contract  A^  33  (  6l  6)  7  1  S''' ' 

t'nr  1  a  s  s  i  f  1  ed  report 

UhSCH  IPT(»HS  :   "Loop  antennas.  'Slot  antennas. 
'H iconic  a  1  antennas.  •Dipole  antennas.  Very 
high  frequency.  Lltrahigh  frequency.  Standing- 
»  .1  V  e  ratios,  Attenuation,  Me  ,)  s  u  r  eme  n  t  ,  Elec- 
trical imped.ince.  Model  tests.  Theory,  Experi- 
mental dat.i.   Integrals,  K  unctions,  ferrites. 


Tl.'sT.     t'tlD 


U  1  V  .       " 
tiTb    price    $3.60 


L.  of 


f.ertricdl  .ngineeriny  Research  Lab 
Illinois,  Irbana. 

ill  UY  AND  INV  I  STKl.tTIOS  Ot     MILLIMKTtR  AND  bl'B- 
MILLIMKTIR  *  A  V  t  liiCLlVLK  Tl.C  UN  I  Ql  i.S  . 
Quarterly  rept.  no.  _■,  "  Sep-.-   Nov  t>2. 
22  Feb  '.  -  ,  .  Sp. 

;Contrart  Ah  30(602)2^56,  Proj.  4  ■;  ~.  ■; ) 
RAUC  TUH  63-22)         Inclassified  report 

U  1-  SC  H  I  P  T( '  H  S  :   *  1)  e  t  e  r  t  (  r  s  .  *  ("  r  y  s  t  ,1  1  detectors, 
I  a  t  h  (!  d  e  follower.,  Sensitivity,  Sulfates, 
».iveguides.  Crystals,  Amplifiers,   Infrared 
detertors.  Light  rommunir.ition  systems,  Hes- 
o  n  ,1  t  I  r  s  ,  M  a  t  h  e  ra  ,( t  I  r  .1  I  ,i  n  a  1  y  s  1  s  .  Partial  d  1  f  - 
lerenti.il  equ.iti.ins,   Millimeter  waves.  0  band, 


A  J-.  -J  ""  '  <       in  V  .    a  ,  26 
T  I  Mh  CAM   ITS  price  ♦  <.60 


International  Rectifier  (or  p.,  Los  Angeles. 

'  .i  1  1  f  . 

■■',f.^     V(LrA(;i      SiLICiiS     Hi.CTIKIlH     STACKS. 

,  J  .1  r  t  e  r  1  y     ji  r  o  g  r  e  s  s     rept.     no.     '  .     ...     Sep-^.,    Dec 

;\  »erner  luft  and  1.  J.  Uiebold.    .>.,  Dec  Ct, 

1  1  "  p  . 

(Qonir.ict  JA    36-039-lc-85^77} 

Inclassified  report 


I 


lit  SCR  IPTdRS  :   "Uiodes   S  era  1  r  0  nd  u  r  t  0  r  s  , 
•Rectifiers,  "Manufacturing  methods.  Design, 
Silicon,   Lleclric  potential.  Production, 
Meat,  Merhanic.il  properties,  lie  r  trie  current, 

Life  ex  p  ei  t  a  n  r  y  ,  C  o  (.  1  1  n  g  ,  Test  methods, 
Td  1.  1  e  s  . 


TISTl-  CAM 


D  1  v  .    ? ,  25 
UTS  price  $  .3 .  60 


Hliley  Electric  Co.,  Erie,  Pa. 

PRODI CTION  ENGINEERING  MIASlRt:   QUARTZ  CRYSTAL 

SITS  CR-.XM-,.   ,L  ,:.'  MC  HIGH  PRLCISION;. 
Quarterly  progress  rept.  no.  '.  .  1  Sep-^.   Nor  tt. 
!y  .1.  M.  iolfskill,  R.  T.  Schlaudecker,  and 
Robert   Mourk.       Soy  t  <  ,     ^"p. 

I  on  t  r  ac  t  UA   •'  -   ■  -  _  s  r -?  ■  -^  "■  «  I 

Inclassified  report 

DESCRIPTORS:   "Quartz.  'Manufacturing  methods, 
'Crystal  oscillators.  Aging  .Materials', 
High  frequency.  Frequency  stabilizers.  Fre- 
quency multipliers.  Standards.  Measurement, 
Temperature,  Crystal  ovens.  Test  methods. 
Crystals,  Test  sets. 


AD-298  7A3  Div.   8 

(TISTE/CAM)  OTS  price  $5.60 

Institute  of  Science  and  Tech.,  U.  of  Michigan, 

Ann  Arbor. 

ON  THE  USE  OF  COMPLEX  KILTERS, 

by  Robert  Byron  Crane.  Mar  63,  51p.  (Rept.  no. 

^5 *l-3-T  : 

vContract  Nonr-122/.3'i' 

Unclassified  report 

DESCRIPTORS:   •Band  pass  filters,  'Low  pass 
filters,  •Radio  signals,  •Radar  signals. 
Errors,  Theory,  Mathematical  analysis.  Linear 
systems.  Analysis,  Radar  interference.  Radio 
interference.  Signal-to-noise  ratios. 


AU-.  ■?    -"^  Div.   8,  15,  3C 

aiSTP,WH;  OTS  price  t^.oO 

Office  of  Research  Administration  U.  of 

Michigan,  Ann  Arbor. 

ON  THE  SYNTHESIS  OK  DUAL-RESONANT  CAVTTIES  WITH 

A  DIGITAL  COMPUTl^R, 

by  F.  M.  Waltz.  Dec  62,  28p.  (Technical  memo. 

no.  'C  :     Rept.  no.  /.8f  3- '  1 -T  ~ 

.Contract  DA  •  t-  3 --s  c-8  •'22 "  ,  Proj.  no.  3A='fi-'6- 

Unclassified  report 

DESCRIPTORS:   'Cavity  resonators.  •Digital 
computers.  Resonance,  Coaxial  cables.  Synthesis, 
Simultaneous  equations. 


AD-2^8  -"-a      Div.   8 
vTISTW,  RD)  OTS  price  $22.25 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
l»right-Patterson  Air  Korce  Base,  Ohio. 
FUNDAMENTALS  OF  RADAR, 

by  A.  G.  Saybel'.   15  Keb  0} ,    z.C2p.   (.Trans,  no. 
FTD-TT-' .;-!  21  5  '1+2  from  Izdatel'stvo  ''Sovetskoye 
Radio'',  Moskva,  pp.  1-38.,,  1^61^ 

Unclassified  report 

DESCRIPTORS:   •Radar,  'Textbooks,  Theory, 
C ou n t ermea sur es ,  Radar  signals,  Radar  reflec- 
tions. Radar  receivers.  Radar  pulses.  Moving- 
target  indicators.  Direction  finding.  Ranges, 
Radar  echo  areas. 


AD-:  '6    ''^3 
;T1STW/PCR; 


Div.   8,  26, 
OTS  price  %i.bC 


rz  CRYSTAL 


Valpey  Crystal  Corp.,  Holliston,  Mass. 

INDUSTRIAL  PREPAREDNESS  STUDY:   QL'ARTi 

UNIT  CR-(XII-37)/U. 

Quarterly  progress  rept.  no.  5,  1  July-3C  Sep  62, 

by  Norman  R.  Gillin.  3C  Sep  62,  3Ap. 

.Contract  DA  36-039-s C-85Q72 ) 

Unc  lassified  report 

DESCRIPTORS:   •Crystals,  Resistance  (Elec- 
tric a  1  ^  ,  Xapaci  t  ante.  Inductance,  Tests, 
Quartz,  Iranuf ac t ur i ng  methods. 


AD-2-»8  -7^^      Div.   8,  2b 
(TISTE/JBM)  OTS  price  $1.60 

Chicago  Telephone  Supply  Corp.,  Elkhart,  Ind. 
PRODUCTION  ENGINEERING  MEASURE  FOR  SUBMINI ATl'RE, 
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niviRinn  8  -  ELECTRONICS  AND  ELECTRONIC   EQUIPMENT 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


TlANSISTOi  TtPE  POTENT lOHtTtRS . 
Q««rlerly  progresi  repi.  no.  ^. 
by  D.  C.  Klaiey  »»d  0.  B.  trek  son, 
17p 


r     Dec    62, 

Uer     n^. 


Co-lr.cl    OA    Jb-C  M-sc-^^i-"-'! 

Inclisslfied     report 

DESCRIPTORS:        •?  o  I  eti  l  i  o»e  t  er  s  .     Production, 
■...f.cl-ring    .elhods.     Tests,     Te-perature. 
■  olityre.     Dielectrics,     Hel. ability       h:--ctrur,- 
ici).     Torque,     Lubrication,     Subainiatjre 
K  1  ec  iromc     equ  ip«ent 


(TISte/jbb; 


Oi».       8 
OTS    price    I" 


1  0 


NiTil    Retetrcll    Lib..     ••Jhington.     D       C 
FMRITE-LOADED    OPEN    TR  ANSi  I  SS  I  ON    LINt, 
by    a.     L       ReufS.     Jr.     ind    M       H       Bendenhili. 
J-    Feb    "t,     3p-        -■<<"-    rept  .     no.     '■>'   ' 

L  n  c  1  1  s  s  1  f  1  e  .1  report 


J  r 


DESCRIPTORS:   •■•veguides,  •Kerriles,  «  »  v  ^  j  j  i  J '• 
fBilcliei.  Ridtr  equipaent,  *i»egiiide  slots, 
S  bead.  X  bind,  Microwave  fre.^jency,  Ho»fr, 
■agietic  fieldi,  Tiae.  Phise  .easure-ent. 
Phase  ihifteri.  S t and i ng-«t ve  ratios,  tlertr;c 
poleatial.  Propagation 


AD-^  <>>     >C0      Oi»  ■   *" 
^TISTA/LSK)  OTS  price  •/ .  60 

^■'VOth  Teit  Squadroa,  Tactics  ^nd  Applirjtion 
Eagiaeeriag.  Tyadall  A.r  Force  »•>;•  ^'* 
USE  OF  SINGLE  AN,  APX-  '   IFF  SIF  ANTtNN*  OS 
f  Tr-1  -^  AIRCRAFT  PRIORITY  .L 
r  1  aa  L  rept . 
< '  Jan  "si.  1  *  P  . 
Pro!  .  ADC/73AD/'s^--») 

Unclasjifiedreport 


DESCRIPTORS: 


Identification  systems,  'J't 
-••aliterf.  Radar  equipment.  Jet  training  p-a- 
Radio  iBlerfereace.  Antiaircraft  defence 
syste.i.  Anleana  radiation  patterns.  Kadio 
reception.  Radar  antennas 


AD- 2 '8  ^Z:  Div    * 

TISTE/JWS)  OTS  price  I 


Pn,  .jd».?>iis 


Aaerican  Electronic  Labs    inc 

s'pERDIBECTIVE  ANTENNA  STLDV  TASK  CJNTRUt  ItCH- 

NIOt'ES  FOR  RECEIVERS  IN  HIGH  RF  FltLD^ 

Teckn  i  ca  1  not e  . 

by  H.  T.  Bard.  C.   I   Slerlinij   and  T   «   »■" 

'  Not  62 ,  1 V .  ,^  , 

Contract  AF  30(602)26t.   Proj.  6202603) 

,RAOC  TOR  o:'-3)  Lnclailified  rep.^rt 

DESCRIPTORS:   'Radio  interference   •Antenna 
coaf  igurai  lont  .  'Radio  receivers.  Hadu  l  i  ^^  .  J  s 
Superconductor!,  Supe r c o nd uc t  i  »  i  t y   Cryo- 
genicf.  Negative  reiiitance  circuits.  Para 
•etric  aBplifiers.  Dipole  antennas.  Helica. 
anteaaai.  Parabolic  antennas.  Loop  antennas 
Radar  coratr  refl.clors.  Po.arixaiion   Narro- 
band   Broad  baad .  Reduction   Antenna  radia- 
tion pat  leras 


AD-2^8  ^32      0;».   » 
iTISTE,  J«S)  OTS  price  I'  - ^ 

General  Precision  Lab..  Inc..  P  1  e a s a n t v  i  :  1  " , 

IBPiOVKD  CHARACTER  SELECTION  AND  BEAM  COBPENSA- 


TION  AMPLlFltH  KOK  THt  PLAN  POSITION  UATA 
D ISPLAt 

Final  engineering  rept. 
■  Sep  •   ,   •   p 
Contract  AKUb-.,r..  ; 

ni'las-ilfied  report 

DtsCK  I  I'TOKb  :    "Video  aiiplifiers,   *Hlan  posi- 
tion  indicators,   Irio-l.-s,   Pentodes.   Diodes 

■semiconductor   ,  Kesistors,  (athode  ray  tubes, 
Te,  per  at  J  re   ,ensitive  elements,   h  e  a  s  i  r.  i  1  i  t  y 
Studies,   tir-ctron  tutjes. 


\[)'  ■    ■-'      ''■'      Di».   S  .     26 
(  1  :  sTe  JKs   i''  "0  pr  .  .  e  I   bO 

v..  pe.     Cr  .*•  d.     '    Tp  H  ,  .  .  1  St   ,n       "ass 

ISOlblRlAL      PK^PAKH)^^bh     bMDt     (.}l  ARTZ     (   RtSTAl 
I  s : T    r  H-  , \«- 

i.;iiar'er.>     prijress     rept         n^i 
t)»     Niiraan     K        i.i.      in  iep 

I   on;  rac  t     DA        '   -  ■  -  s  '  - -^      ■     ■ 


J  u  ^  s  - 
assified     report 


be  p 


Dt5(H:P:-'K^:        •dan.itAituring     ne'riuds.     "^^arti 
resonators         Hesista^e        I-   ,  e  c  t  r  i  c  a  ;  lapaci- 

tince         Pre      IS  ion      f  i  n  i  s  h  i  n  j         interferometers, 
Opti-a.      pr>i^' ert.es         Jj^fl        Production 


AU-.     ••'      '^6  II  1  V  -"  ,      -15 

^Tl-sTP     «H        OT-i     price     t        '^O 

(,ener<;      T  e  ;  .■  p  -   ,  n  e     ^ -,  !     f  1  e  ,- t  r  o  n  i  r  s     Labs      ,      Inc.. 

HUT     lAHKlKK     K'UNUIIKSA      IN     -^^Hl'uSU     (TuHs     A.     M.(KO- 

i  Ai  t     FH  t'j     KN(    It-, 

Juan  er  .  V     reyt        no.     2.     T      A  j  j-'  ■      Nov     ■  ■   , 

t,  y     tstler     M        'on«ei;.      V  p  r  "   1  1     J         Fo-ler,      »nd 

Joseph     Zuc  ne  r  •         N.)  V      •       .      .  '    p 

(  ontract'oA     36-03<>-fC-fl'i17..,     rr  o  j  A  •  .-21^-001  J 

r  0  n  I   1  n  ^  %  t  .    )  n      if     r  ^  •,  t  r  a  -t      H  A         ■  -       ■   •  -  ^  -  _  -■     .    . 

n  r  .  a  ,  s 1  f  1  e  1     report 


H  e  p  t         no 


Jh.-Ji-H  IrTuK^  :         •  s  e  ,  .  ,•  o  n  d  u  r  I  o  r  s  .      •  t' h  o  n  w  n  s  , 

f  .         -  ,r«^f4'      striicture        (rvstal 

bpecia.      fun',    ins.      'rvs'i.      s\iu..lii 

;,t  tires.     M.-it.ng,     Microwave     frequencies, 

U  ;  s  t  r  ;  f.  J  t  1  o  n  ,     Drag, 


^r,__,JJ,•J  Div         ^       7.22 

::  bTt-     JBM        uTb     pr  .  .  e     $  '  .  60 

Ar«our     -<esear.n     t  o  u  n  1  .  t   :      .         i    -,  i   '  a  J  0  .      |''- 
TMO-(L.ND!  (    lUK     ;w.-PAss     yKAN-sMlb-s.oS     ,iNf     KUORY. 
Quarter.*      rept         no 
b,     Henr.     '■        T  -Mn.         31     Dec     02.      -^P  <<'-9-         ''^• 

i  1  c,  '■  -  'j  ■  ' 

(Contract    N178-7927.    ProJ.     1-  ' 

line  :  i  $  s  1  !  1  e.l   re  po  r  • 

DFSCR'PTURb:   •Kxplosises  initiators   'loanial 
cables.  •{..*  tings    Paints   Ce.ents,   Dielectrics 


TraniBission   ,ines 


:heorv.  K.ectrical  ronduct- 


,  n  -  e   A •  •  e  n  u  a  t  1 o  n   Production,   t  p  o  x  >  plastics. 
He,,  stance   t.  .  e  c  t  r  .  c  a  .     Po.  yethv.ene  plast  ics 
H.ht.er   lera-ic  coatings   Nilver   Radio're- 
q  J  e  n  ■  >   i  n  t  e  r  f  '  r  e  n ,  e    Attenuators 


AD-298  '>70      Li  •  V    ■" 
T  :  bTE  CAM    OTS  price   $..  ■  0 

P  h  1  . c  0  Corp  ,  Palo  Alto,  I  a  1  i  f 
COMMCNICAIIONS  PLAN.   INDIAN  OCtAN  STATION. 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Technicil  operating  rept  I 

1'  Mar  ^  -  ,  'V.    Kept.  no.  WDL-TRn^-^A) 
(Contract  AF   .,,C'',1'- 

Unclassified  report 

DESCRIPTORS:   •Radio  stations.  Radio  coniBunica- 
tion  systems.  I  n  t  e  r  c  oaai  u  n  i  c  a  t  i  o  n  systeiis, 
Voice  coiBiBun  1  cat  1  on  systens.  Teletype  systems. 
Telephone  c  oaai  u  n  i  c  a  t  i  o  n  systems,  Tra  n  sii  i  1 1  er- ' 
receivers.  Cryptography,  Multiplex,  Public 
address  systems.  Facsimile  communication  sys- 
tens, Heliability  iElectronicsi,  Maintenance, 
Operation.  Circuits,  Design,  Communications 
e  q  u 1 pme  n t  . 


AD-.  .J  >80 
^TISTl-.  Jll« 


D  •  V  .   f>  . 
OTS  price  $• 


Air  Force  Cambridge  Research  Labs.,  Bedford 
Mass. 

EVALIATION  OF  MODIFICATION  TO  ANTENNA  OF  RAMIN 
StT  AN  GMD-. , 

by  Konstanlins  Pocs.   Jan  '^3,  l^'p.    .Instrumenta- 
tion for  Geophysics  and  Astrophysics  rept.  no. 
. . ;  Rept ,  no .  AFCRL-'  <-. 1 " 

Unclassified  report 

DESCRIPTORS:   •Radar  tracking.  •Radiosondes, 
Radio  signals.  Reflection.  Terrain.  Antenna 
radiation  patterns.  Modulation,  Microwave 
equipment,  Microwaves,  Meteorological  instru- 
ments. Reduction.  Power,  Position  finding. 
Antenna  lobes.  Errors.  Dipole  antennas, 
Tracking. 


AD-.i'    1 

TI STE  JBM 


D  1  V     9 
OTb  price  $2 . 


Naval  Ordnance  Lab    Corona.  Calif. 
PROPERTIES  OF  P HOTODETECTORS 

Report  for  Oct  '  /!  -  J  a  n  '  i  on  P  ho  t  od  e  t  ec  t  o  r  Series 
■ t  t  h  Report. 

by  A   B.  Naugle,  i.  L   Eisenman,  and  J.  D. 
■••rr'*"    '  f'eb  '•,   '-p     ,Rept   no.  NOLC  '"^8) 

Unclassified  report 

DESCRIPTORS:   •Photoelectric  cells  vSemiconduc- 
tor    Antimony  alloys.  Indium  alloys. 
Germanium.  Mercury,  Impurities,  Bolometers, 
Thermistors,  Tables,  Resistance  ^ E 1 ec t r i c a  1  ) . 
Optical  properties.  Electrical  properties, 
Photoconductivity,  Tests. 


AD-^  n   010 

(TI STE, JBM 


D  1  v  .   8  . 
OTS  price  $' 


10 

■  to 


tlertron  Physics  Lab_  U.  of  Michigan.  Ann  Arbor. 
INVESTIGATION  OF  LARGE-SIGNAL  TRA VEL 1 N G-MA VE 
Tl  BES. 

Quarterly  progress  rept.  no.  '. 

by  G.  T   Conrad,  J.  E.  Roue  and  others.  Oct  d2. 
■  'P 

.Contract  AF  30(602,28'^.  Proj.  no.  ^""^j) 
RADC-TDR-'  -8 ^  Unclassified  report 

DESCRIPTORS:   'Traveling  wave  tubes.  'Noise 
vRadio    •Electron  guns,  'Programming  (Com- 
puters   Magnetrons,  Nonlinear  systems.  Ef- 
fectiveness, Focusing,  Helixes.  Broadband, 
Space  charges,  Coupling  circuits.  Electrical 
impedance,  Temperature,  Tests,  S  band.  Electron 
beams.  Standing  wave  ratios.  Anodes  (Electron 
tubes    Electromagnetic  fields.  Microwave 
equ  1  pme  n  t 


AD-299  013 
(TISTP/JWS) 


Div.   8 
OTS  price  $3.60 


Stanford  Research  Inst.,  Menlo  Park   Calif 
TUNNEL  CATHODES  FOR  MICROWAVE  TUBES.' 
Interim  rept.  no.  3.  1  Dec  62-28  Feb  63 
by  D.  V.  Geppert  and  B.  V.  Dore.   Mar  63   25p 
^Contract  AF  33(657)8721,  Proj.  ^125) 

Unclassified  report 

DESCRIPTORS:   •Cathodes  (Electron  tubes) 
•Semiconducting  filHi,  Microwave  frequency 
Resistance  (Electrical),  Gold,  Cadmium  com- 
pounds. Silicon,  Silicon  compoMnds,  Aluminum 
compounds.  Oxides,  Sulfides,  Evaporation, 
Electric  potential.  Electric  currents. 
Valence,  Gallium  alloys.  Dielectrics,' 
Thickness,  Optical  properties.  Microwave 
equipment.  Dielectric  films,  Thin  films. 


AD-2T9  119 
(TISTE/OHD) 


Div.   8 
OTS  price  $1 


II 


Aerospace  Information  Div.,  Washington,  D.  C. 
YUBIY  BOHISOVICH  KOBZARtV  AND  HIS  WORK.   BIOG- 
RAPHY AND  ANNOTATED  BIBLIOGRAPHY. 
6  Mar  63,  2p.   (AID  rept.  no.  S-63-30) 

Unclassified  report 

DESCRIPTORS:   •Bibliographies.  Quartz  resona- 
tors. Communication  theory,  Taylor's  series. 
Tuned  amplifiers,  Transients.  Oscillators. 


AD-299  121      Div.   8.  25 
(TISTE/OHD)  OTS  price  $8.10 

David  Sarnoff  Research  Center,  Princeton.  N.  J. 

MOLECULAR  AMPLIFIERS  AND  GENERATORS. 

Final  rept.,  1  Sep  60-31  Oct  62, 

by  H.  J.  Gerritsen,  H.  B.  Lewis,  and  E.  S. 

Sabisky.   31  Oct  62.  89p.   (Kept.  no.  8) 

(Contract  OA  36-039-s c-8738b ,  Proj.  3A-99-21- 

001) 

Unclassified  report 

DESCRIPTORS:   •Masers.  Titanium  compounds. 
Dioxides.  Chromium,  Cryogenics,  Impurities, 
Paramagnetic  resonance.  Nickel,  Manganese. 
Erbium,  Calcium  compounds,  Fluorides, 
Dysprosium,  Holmium,  Crystal  lattices.  Crystal 
structures.  Superhigh  frequency. 


AD-299  229      Div.   8 
(TISTE/OHD)  OTS  price  $2, 


60 


Defense  Research  Lab.,  U.  of  Texas,  Austin. 
A  SPECTRUM  ANALYZER  FOR  THE  FREQUENCY  RANGE 
FROM  2  CPS  TO  5000  CPS, 

by  B.  R.  Criswell  and  B.  F.  Weiss.  Feb  63, 
6p.  illui.  (Rept.  no.  DRL-A-203) 
(Contract  Nonr-357901) 

Unclassified  report 

DESCRIPTORS:   •Frequency  analyzers.  Extremely 
low  frequency.  Very  low  frequency.  Band-pat* 
filters.  Magnetic  tape.  Noise,  Ship  noise. 
Transistor  amplifiers,  Vibrators  (Electrical). 
Audi  of requency . 


AD-299  252 
(TISTE/JBM) 


Div.   8,  26 
OTS  price  $1.25 


Motorola  Inc..  Phoenix,  Ariz. 

DEVELOPMENT  OF  A  LOW  NOISE  -  LOW  DISTORTION 
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Division  8  -  ELECTRONICS  AND  ISLECTRONIC  EQUIPMENT 


t  u^  r  c ▼  A  a 


FLUID  MECHANICS  -  Division  9 


Division  8  -  ELECTRONICS  AND  ^ELECTRONIC  EQUIPMENT 


TIANSISTOR. 

Fiial     tagintenng    rept., 

by    Jokn    E.     MMSChinske    ind    ^reJ     A       Kjbi. 
^0    Mar    53  .     4i.p. 
Coilraet    NObir-37438 

LBCi«i$ifiecl     report 

OESCIIPTOSS:        'T  r  in  s  1 1  l  o  r  i  ,     Noiie       Hidio), 
Sill«o«,    G«r««iilii«.     Very     Higl     frequency, 
Electric    potential.     Electric     currents, 
Retifttface      Electrical     ,     Packaged    circuits 
Test    Betkodt,    Production,     Uistortiun, 
■  aa u f ac t ur  1  ng    aethods. 


AD-2T^    2  56              Di».  3,     o 

;tISTP/J*;     OTS    price  |2  .  "^  5 

Harry    Dliaond    Labi.,  Maihington,     D.     C 

ELECTBETS.       PA«T    II.  *    BIBLIOGRAPHY. 


by    Virgiaia    Ana    Jonason 
(Bept.     ao.    TK-'Z-J. 


'        Sep     -Z.      •  '     p  . 
Inclisjifi-d     report 


DESCBIPTORS:        •Electreti,     D  i  e  ;  »  c '.  r  i  c     prop-r- 
tiei,     Polariiation,     Electric     curr<'n'5,     P;-ii- 
electrtc    effect,     Bi  b  I  i  ogr  aph  i  >>i  . 


AD-i^-^    2  5^  Bi¥.       •?,     o 

TISTP    J*)     OTS    price    $,.    ->  ~ 

Harry    Olaaond    Labi.,     Maihington        D       C 
ELECTBETS.     PAST     I.     A    STATt    Or'     THt     ART     SlHVt^, 
by    Virgiaia    Aaa    Johaion.      <"     Aug    t^  ,     S'^p. 
(Rept.     ao.     TB-n45) 
(DA    proj.     58=)''- :■'-::';  ,     HDL    proj        1'     -     ^ 

L'nrlijsi   fi-d      r»-p')r' 

DESCBIPTORS:        •Electrers.     D  i  >•  I  -  c  '  r  i  '     p  n  p  •■  r  •  i  -  s 
Po'.  ariiation,     Electri""     r.jrr'-n-s,     Pi>-ii>-'.  •"^•ric 
effect. 


A0-2<-^     ^':  Div.        i 

ri5TE/t)«D       OTS    price    >...oO 

Cornel;    L.     Medical    Coll.,     Ne«r    ^ork. 
A.S    APPROXIBATE    SOLUTIOM    Of    THE     KAOIO    KIELD 
STRENGTH     IN    THE     VICINITY     U¥     A    GHUVh     Oh     TKEtb. 
by    Alfred    H.     LaGroae.     "5    Jaa    oj,     3Sp.  refs. 

Rep t .     BO.     b-5 1 

C  on  t  rac  t    AF     '  »    -  .  .♦    -'     ■  ■'  ,     1'  r  j^  .     ..• 
.  Arc  RL-'-.J-SJ  1  nc  :  J  5  s  ;  f  leii     ••■  e  p  o  r  t 

DESCBIPTORS:        "E iec t r omag n e t  i  c     fie.ds.     'HaJio 
fieldi,     "Radio     traniaission,     •Hadio    reception. 
Very    high     frequency,     I    .trahiqh     frequency, 
Scattering,     Absorption,     Digital     coaputers, 
Matheaatical     analysis,     lieflection.     Attenuation, 
Th  ee  ry ,    Trees . 


AO-299    26"  Div.       i,     25 

TISTE/OHO.     OTS    price    |3.'.'- 

David    Saraoff    Research    Center,     Princeton,     S       J 

CESIUM    VAPOB    CATHODE    STtDY . 

by     A.     L.     Eichenbaaa,     F.     Soman     and     others. 

'i    Dec    62,     28p.        'Technical     note    no.     <;, 
Contract     AF    30  '  c  :2    .:"'    '  .     Pro^.        -•3) 
HADC    TDR    '-3-2  Lnc.issifieJ     report 

DESCBIPTORS:        'Electron    guns,     •tathojes       Elec- 
tron   tubes.  ,     *Plasaa    jets,     •Electron     beams, 
*Ioa    betas,    Cesiua    electron    lubes.    Ceramic 
aaterials.     Electric     insulation,     Resistance 

Electrical  Power,     Hatheaatical     ana.ysis. 

Theory,    Electron    tubes,    Piasaa    physics. 


!"     II  1  c  h  1  g  a  n  , 


AD--.**:"?  Di».        " 

T ;STE    OHU       UTS     price     $  '  •  . 00 

loo.ey     E.ectronics     .«b.,  ( 

Ann      Arbor. 

A     i>T     UY     UK     Ud:  lU  £-.'>  lUtiiANL)     KtACTUE    MlXtHb. 

Uootora.      irtesis, 

t' *     'J       k        A. Jams.        Jec    ^2,     232p  .  Tecnnica.     rept. 

no        •     ..;     Kept  .      nu  .     ^^  ■  3-7-1) 

>   ontract     DA      ■■-        <- s  c -8'?22'' ,     Pro^.        A**-    r- 
001-01) 

nc.a»sifiej     repurl 

Ohbl-HlPTKb:         'M.vers        h.'-ctrun^-      ,     b.ilfbands, 
frequency  ^nverlrr^.      •iileo      aaip.,I;ers,      bta- 

b..ity,      Matnetial;j.      jn^.>s.s,      Mjtr.v     ra.Cu.us 
(.    ]  IT  [71  .,  n  .      J  t   .      "      *.",•'.''•, 


AU-.    '  ■     .    ■■'  U  .  V  .         ■> 

:  ;  blP     r  K        nl  -,     p.-  .  .  e     f  I  .oc 

-)'.  anl'jrl     t.'-ctr.jn.is     .a:-...     b'.  an.''jr;         .,     (a.;f. 
:>it     lltAb;   HtKtM     ■    ^     l-.(fc.(J'   hSl   >      airh     bLASS;S(, 
iPtirKM     ASA.lZh.'i.l, 

t   4      a         H        K  1  n  r  n  >■  .  o  '•  ,      Jr.         u  c  t     '32  ,      1  2'i  p  .  I  ►•  t  H- 

nicai     Tf^:.      nu.     ^>/-«.;     .-(ept.      no.     '■,2-ji6/ 
(Contra'-.      Ar      30(602)2T-'^ 
'■iAji       ;  JH     '.,<:- 5  3^)  i  n  l   .  d  s  s  .  f  .  r,l     report 

L)  E  i(    K  ;  P  T  I '  H  S  :         *  i(  u  ■!  1  'J  :'  r  f  ij  a  r-  n  r  y      s  p  f  c  t  r  o  i  c  o  p  y  , 
•bpectrjra     i  r.  ^     yzers.      r..ters        t.ectruaagnftic 
■  •f«/,      ridl.of.'ejji-n-v.      Kfasjrfm»-Tl. 


A  a  - .   ■  •     "  ,  D  I  »  .       8  ,     5  ,    22 

:  :  ^:r     J:i<(       UTS    price    1^.60 


n  a  V  s  i  r  o  a 


N  f-  »  a  r  ii 


July--1     Oct    6  2    on 


•  r'S'jn      .ns'r.-ii^n's     J.^ 

N  .    : 

L0»     :US  J     p  A  ^-.      :  H  AN  If      KHr  K 
r  •■-,-:  .     a  .      p  r  :  j  r  ••  s  •>      r  •■  p  •. 
P  1  a  s  e      ; 

H   Not    b2         v 
(Contract    .S      £-3080) 

I'  n  0  .  a  5  s  1  f  .  e  (1     r  •■  p  0  r  ; 

0  f  i>  (   ?(  .  P  T  ■ )  K  S  :        •  T  r  ,i  n  s  f   -  r  -n  -■  r  s        •  t  .  e  '-  !  r  .  ^     J  f  ;  i  ■  n  a 
t      rs         \  •  \  f'  -.  ^  i  '.    .      n        f     f.':r''iiiagnet.>"     sr,  :r',i1inj 
Snipboirn-*        '"St     f^u.piiifn'         Mfi'tri'nirs  l>'St 

Be  t  h  0 d  s  ,      P  a  '■  k  a  g  e  .1      -  .  r  r  u  :  ;  s        f  o  n  f  i  'j  j  r  a  t  i  "  n 
Kr'*quencv        Poner         InJjrtdnre',      KaJ.j:r»''^.-ency, 
Ka1.'fr»''Jj**nrv      ,^!^■^f»*r»•nl■''. 


AD-.   o    360  11  i  V  ,       - .    31 

. :  :sTr:,'JWS5     l  is     ^r  i  .-e     $1.  6:^ 

*>  J  V  V     1   n  .1  e  r  «  -d  t  e  r     "i  ^  u  n  d     1.  .i  b  .  .      f  .i  r  t      T  r  u  nb  u  1  1  , 

Ne*N     LoRd   '  n  ,      '    onn. 

ANALr-iI-)     ASU     ;ir\Hl.P«iST     ih      TIC      S I   H  K  \  K  I  N  r 

;  -,-      .  ■>   ■     HH(       KM  I  P     H'.r  .  SNA  , 

:.  .     A  r  t  ti  J  r     J  .      (    i  r  .  ^   -  n  .  I-  r  b     (j  j  ,      o8p  .         v  LSL 

rept.      nil.      ■    .  -■ 

,Proj.      n...      .-^h  .jvO-tJ-v  O- /'^  5  ■ 

D■cl'^^slfle(!      report 

Ljt-ii.;K!PT(iR:):        ••^ubm-irine     antennas.      •Ltiniilirec- 
t.      na.     antennas,     Titanium,      blressfs,      Antenna 
Hdsts,     Mexible     i.uplings,     Te>t     lelhids. 
Pr    itertive     .ov'-rlngs,      btrain     gages,      Vibration 
isi.atrs.      Vibratlin,      *aler     »aves.     Radio 
roTiiiiuniodtiin     systftis,     fiydriidynamirs, 
Shipb'irnc,      Ur.ij.      High      frequency. 
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A  D  -  <  )  J 
vTISTt 


^61 
OHU 


U  1  V  .        > 
lis    price 


I '.60 


Chatham     tlectronirs     iJiv.,     Tung-. Sol     Klectric     Inc. 

Livingston, S.J. 

PHuUICTIl.N     t-SOlSi-MIISO     MhAblHl.     K/K     TYPL     7890 

SIPIK     P01»KH     H^UR0(..S     IHYHATHoN. 

',)uarterly     rept.      n<   .      •,      a    Sep-"    Dec     fc2 

<■■  >     '    ■      L  .      Shackelford.  •     Oct     t:  .    ,      '    "  p  . 

,C..:ntr.ict     Ua      -l-      i.-sc-"''!^.,; 

I  n  r  i  a  s  s  1  f  1  ed     r  epi)  r  t 

UKSCRIPTliRS:        'Tli  y  r  a  I  r  m  n  s  ,     11  y  a  r  n  g  e  n  ,     Nanufar- 

turing     methods,      rlectrodes.     Anode.s     u.lectrun 
tube).      Brazing,     Po.«er     equlpiient. 


9.    FLUID  MECHANICS 


A0-.  •-'  '59       Div.    -  ,  ^5 
>TISTP  J«'  oTS  price  $^.bO 

«as  5  .ichuset  t  s      Inst,      of     Tech.,     Cambridge 
ON     PLAM      LlSt.AR     KA(,M.T0MYUROUYSAIIIC     HAVKS 


by     L .     Trilling. 

Cuntrjct  AK 
*.  AMiSK   .  •  . 


p  .   1  1  1  u  s  . 
"Classified  report 


OtSCKIPToHs:   •  Mr.  g  n  e  t  o  h  y  d  r  od  y  n  a  m  i  c  s  ,  Viscosity. 
^.uld  f!,,»,   .lectromagnetic  naves. 


IISTA/FRL)  OTS  price  $<,  .  t. 

Arnold  Engineering  Developaent  Center   Arnold 

Air  Force  Station,  Tenn 

APPROXIMATE  EXPRESSIONS  ¥X)H     BOL  NDAR  Y-LA  YER 

rmcKNESSES  WITH  SPECIFIC  LONGITUDINAL  VELOCITY 

'.HAOIENTS  TOR  APPLICATION  TO  KA  GN  ETCH  YDROD  YN  AMI  C 

A  CELERATION  CHANNELS, 

by  Lewis  E.  Rittenhouse.   Mar  t?,  ^Tn.    I 
Contract  AF  „-,t:^,i:^:   ProJ   o-'i) 
AEUC  TDR  t)-2^,  Inclassified  report 

DESCHIPTOHS:  'Laminar  boundary  layer.  'Turbu- 
lent boundary  layer,  •lloundary  laver.  Acceler- 
ation. Analysis,  Velocity,  Integral  equations. 


and, 


Magnetohydrodynanics.     Thickness. 


AD-2i''20a  Div.        ^       2  5 

,  T  I  ST  P/  J  W ,     OTS    price    $  1  .  "^  0 


Foreign    Tech.     Div.,     Air    Force    Systeas    Co 

Kr  Ight-Pat terson    Air    Force    Base,     Ohio, 

AN    APPROXIMATE    METHOD    FOR    CALCfLATING    AXISYM- 

METRICAL    SL-PERSONIC     ISLNTROPIC     GAS    FLOWS    WITH 

LITTLE    DIVERGENCE    OF    THE    FLOW, 

by  V.  G.  Dulov.   23  .Ian  h3.     n'p.   (Trans,  no. 

fTD-TT-  2-1002/1*?*,.  from  Iivestiya  Vysshikh 

I'chebnikh  Zavedeniy,  Serlya  •  •  A  v  1  a  1 1 1  o  n  naya 

Tekhnlka,-'     No.     2,     pp.     8-1^,     lqt2, 

Cnc I  as  s  1  f  1  ed    report 

DESCRIPTORS:       •Gg,     flow,     Houndary    layer. 
Linear    syitems.     Distribution,     Fluid    flow. 
Supersonic     flow. 


AD-?Qa     jc.o 
T  I  ST  A, etc 


Div.       q 
OTS    price    $3.(0 


!owa     Inst,     of    Hydraulic    Research,     Iowa    Cltv 
^ORCE    ON    A     PROLATE    SPHEROID     IN    AN    AXISYMMETRIC 


FLUID  MECHANICS  -  Division  9 

POTENTIAL  FLOM, 

by  L.  Landweber  and  Matilde  Macagno.   Feb  63, 

2"?.  lllus. 

(Contract  Nonr-161101) 

Unclassified  report 

DESCRIPTORS:   •Ellipsoids,  Pressure,  Axlally 
symmetric  flow.  Load  distribution.  Aerodynamic 
loading.  Mathematical  analysis.  Aerodynamic 
character ist  ics. 


AD-2Q8  278      Div.   9 
(TISTA/GEC)  OTS  price  |i;.63 

Arnold  Engineering  Development  Center,  Arnold 

Air  Force  Station,  Tenn, 

VISCOUS  EFFECTS  ON  ZERO-LIFT  DRAG  OF  SLENDER 

BLUNT  CONES, 

by  Jack  D.  Whitfield  and  B.  J.  Griffith.   Mar  63, 

36p.   (Technical  rept.  no.  AEDC-TDR-63-35 ) 

(Contract  AF  ,iO(  600)  1  OOO) 

Unclassified  report 

DESCRIPTORS:   •Conical  bodies.  •Blunt  bodies. 
•Nose  cones.  Aerodynamic  characteristics, 
Model  tests.  Mind  tunnel  models.  Hypersonic 
characteristics.  Drag. 


AD-2Q8  2R''        Div.   Q 
(TISTW/JEA)  OTS  price  $1.10 

Iowa  Inst,  of  Hydraulic  Hesearch,  Iowa  City. 
UGALLY'S  THEOREM  FOR  MULTIPOLES, 
by  L.  Landweber,   Feb  63,  9p. 
(Contract  Nonr-161101) 

Unclassified  report 

DESCRIPTORS:   •Spheres,  •Special  functions 
(Matheaallcal) ,  Fluid  flow.  Partial  differen- 
tial equations.  Integral  equations.  Motion, 
Moments,  Integrals,  Velocity,  Vortices,  Theory, 
Fluid  dynamic  properties. 


AD-.:  58  3C2      Div.   5 
>TISTA/LSK)  OTS  price  $2.60 

Army  Missile  Command,  Redstone  Arsenal, 
Huntsville.Ala. 

EQUATIONS  AND  FORTRAN  PROGRAM  FOR  VISCOUS  COM- 
PONENTS OF  THE  TOTrtL  NORMAL-FORCE  AND  PITCHING- 
MOMENT  COEFFICIENTS  FOR  A  BODY  OF  REVOLUTION, 
by  Alraa  S.  Marks.  JC  Nov  b2.  22p.  (Rept.  no 
RF-TR-62-12)  f       ^       y 

(DA  Proj.  l-A-2-229C1-A-2r2) 

Unclassified  report 

DESCRIPTORS:   •Bodies  of  revolution,  Drag, 
Pitch  (Motion).  Moments,  Aerodynamic  loading. 
Equations,  Mathematical  analysis.  Digital 
computers.  Guided  missiles.  Flight  simulators. 
Theory.  Programming  ^Computers/.  Load 
distribution. 


AD-298  320        Div.   9 
(TISTA/GEC)  OTS  price  $3.bO 

Arnold  Engineering  Development  Center,  Arnold 
Air  Force  Station,  Tenn. 

VIBRATIONAL  NONEQUILIBR lUM  WITH  NITROGEN  IN  LOW- 
DENSITY  FLOW, 

by  Alexander  D.  Lewis  and  George  D. 
Mar  63,  2Ap.  incl.  lllus.  13  refs. 
AEDC  TDR  63-31 ) 
(Contract  AF  ^0 (6OO) 1 000, 


Arney,    Jr. 
(Rept.    no. 


Proj.    8953) 
Unclassified 


report 
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Division  9  -  FLUID  MECHANICS 

DESCRIPTORS:   •Nitrogen,  •Hyperionlc  noixl-J. 
Superterodyiii«lei,  Vibritlon.  Noleculir 
properllei.  Erithilpy.  "Ind  tunnel  noiil^s. 
TUtr-odyn.Blci,  Hypersonic  flow.  (.••  flo». 

A.  •Rilylll  li  ■•de  of  the  •pproxl-ite  effect  of 
laaglag  »lbr«tton«l  idjultaent  on  the  flow  prop- 
erties in  lo--de«ilty.  nitrogen  flow  through 
Hypertonic  notilei.   Rei»lti  .how  ih.t  for  .quip- 
■  eit  tnd  condltioni  typlcil  of  1  ow-den  s  it  y   n  .  g  (i - 
enthalpy  wind  t  unneU,  •  Ig  n  i  f  1  c  m  t  •■ounli  of  t  t,  . 
total  energy  of  the  gt«  -ay  he  froien  In  ihp 
vibrational  -ode  downitrea.  of  the  noiil^  throat. 
Therefore,  thli  portion  of  the  total  energy  is 
not  atallable  to  participate  in  the  flow  proc-s.. 
In  oae  caae.  with  a  total  temperature  of  3.L.  ii . 
the  rlbratlonal  enerqy  eiientially  froien  do-n- 
itreta  of  tho  aoiile  throat  1«  approxl-a t e 1 v 
10*  of  the  ten  lectlon  total  enthalpy,  wheres. 
Ike  »lbralional  eaorqy  component  at  the  teit 
.ectlon  would  a«o«nt  to  only  0.05*  if  equlllhrium 
were  Baintained.   A  shock  process  caused  by 
placing  a  blunt  body  in  the  test  section  was 
found  to  cause  the  release  of  a  n eg  1 i g i b 1 e  po r- 
tion  of  the  vibrational  energy.   This  result  u 
attributed  to  the  long  relaxation  length  coni- 
pared  to  stand-off  distance.   (Author 


AD- 2  '3  5c  5      Di  V.    ',  -.3 
,TISTP  J«)  OTS  price  $7.^j0 

Chalsiers    U.     of    Tecli.     .Sweden     . 

DYNAMIC    NON-LINEAH    WAVE    PROPAGATIU'.     IN     lOMZtl) 

lEDIA  5.       REFLECTION    OF    ELECTUOUAON  ET 1 1     «fAVt:> 

FROM    AN    IONIZED    STUEAM    I".    THE    PKESENCE    OF    A 

HIGH    POHER    PRIMARY    NAVE. 

by  K.  H.  B.  ■llhelissson.    V*o2,  b^p.    >Kesejr:n 


rept  .  B 

^  C  0  a  I  r  a  ci  AF  o  1  ',  3  5  -  i 
(AFCRL  o2-Tf>9; 


3-!  ;  Repl.  no.  L'S  10) 


Unclassified  repurt 


DESCRIPTORS:   »Elec  t  r  omagne  t  i  c  ajves,  •I'li^rad 
physics,  Ionization.  Nonlinear  iysieas,  Ke- 
flection,  Dynaaics,  Propagation 


AD-298  5ob      Div.   -* .  25 
TISTP  J«)  OTS  price  %}.tjC 

California  Inst,  ol  Tech.,  Pasadena. 

BUBBLE  DYNAMICS. 

by  Milton  S.  Pleiset.  Feb  :  J  ,     .  -p.   Kept.  m. 

35-23 

(Contract  Nonr-22C.ia; 

Unclassified  report 

DESCRIPTORS:  "Bubbles,  Kluid  dynanic  propT- 
ties.  Fluid  flow.  Heat  transfer,  u > c i  1  1  a t  lo n . 
Pressure.  Dynaaics. 


AO-298  582      Div.   9. 
(TISTA/LSk;  OTS  price  f 


,60 


David  Taylor  Model  Basin,  Washington,  D   r 
EXPERIMENTAL  INVESTIGATION  OF  THE  EKKtCTS  uK 
STABILIZING  NOZZLE  WIDTH  ON  THE  HU'.t:!INO  STA- 
BILITY AND  PERFORMANCE  OF  A  CIRCLLAK  (,EW  WuUt., 
by  Martin  D.  Flnii.   Feb  o<,   op.    Sept.  no. 
1711;  AERO  repl.  no.  ^C.*'"/ 

Unclassified  report 

DESCRIPTORS:   •Ground  effect  nachines,  •Annj.ir 
aoxzles.  Stability.  Nozzles,  Jets,  aolel  t  •"  >  •  .  . 
Aorodynaaic  cli  a  rac  ter  i  s  t  i  c  s  ,  Pitch  .Mution  , 
Hevorlng.  Configuration. 


AD-.  ••>     '  :i-*  Ol  ».    '.25 

TISTP  JW!  UTS  prlre  $..60 

California  I,,  HerLeiey. 

■  AVt  OPEKATUHS  A'.U  iMTAiil  EQ  U  1  V  Al.  E'.C  E  , 

tjy  Tosio  Kdto.  Jan  ■_.    "p.   .Technical  repl. 

no. 

vContrict  ■.onr-.22b2) 

Inrlassified     report 

UK  i)(  K  I  PTUKS  ;        •  W  i  v  ••     t  r  .i  n  s  ■  i  s  s  1  u  n  ,      "Scjlterlng, 
Ujjerator.        a,ithen,iti      s  Kluld     aechanlcs, 

ri  f  0  r  y  . 


Al)-298    601  Di  V  .       9 

11  sTP     J<r       OTS    :  r  1  -e    1 1 .  60 


h.e'-"r>'ii'"      ••vs'-'m- 


Air     Fiir'-e     Svsteas 


(    ,^lm^  -ifl  ,     f'.e-l  f  )  r.l  ,     Mass 

hi-ht.l    r     Ot'      IMTIA.      'U  ilHU^T■\T  It      'iTf:e^^    OS     T  H  i- 

PH0PAI,.VTIIJN     UK     ^.KKA(K     •  A  ;  f-  ^     IS     A     ;A^KREU     MEDUM 

by     ',.     -I  .      Msndlewsn     and     }■   .     F.     ling        Sov     ■  ^  ,         -p- 

,He,  •        no       K SU-TUH     •--••;     ^K  - 

(Conir.c!.     AK     33(600)398     .,     Proj        no       ' 

'iriassifiert     rejiort 

DESTHIPTUHs:        •  K  .  u  i  i!     f.ow,     •Hydrostatics, 
tist  icitv,      ^tr>'^^''^,     "ave     analyzers,     ^urfare 
priJi"-iti-s,     Pro;'Hgatiiin,     W.ocity,     L-iquids- 


lD-298    612  Oiv 

TIST*  'l.SK^    OT-^    pr  1  c»'     |- 

GennrHl     [)vnaiiics     '     jnviir.     "^an     [Mt-go.     (a.  if. 

HK^KAKC M     US     i   OAX I Al        IK  I     M 1  X  I  M,  , 

r,  V     t(  I  ,  ..  y     t.  ,     I    r  u  s  e     HI.]     R  f  11  'J     T  1  n  t  1  n  1        Soy     -  .   ,     '  ..  p 

Tu^lniri.      rei''         no        M)     i       ■.-■"^A 
( C  u  n  t  r  1  '■  t     N  ■  n  r  -  ^  3  5  <,  -  - 

Inc.assified     ref'ort 

DESl  I  I  P  ^l'^'  •^  :  ■  :  ••  •  m  i  t  i  ng  flow.  Jets,  (  o  n  - 
f,jjr,-..i,  iMffjsiop,  Velocity.  Pressi^re. 
Tjrbj.ence 


AD-r^"    ..3  Uiv.         > 

T  1  >  T  A     L  -^  K        1 :  r  ■>     ,.  r  1  -  e     $  '  .  oO 

Veronaiiti'-i.     Keseirrn      .nst.,      "ii«eden. 

T''r.     r  L(  «     Mi.LU     AhulT     A      I  r  H  1  SP  H  KH  i.-C  1  L  I  S  JKH     iiODV 

;  r     A     t(A(  il     SI  WHi.K     01-  , 

riv     P^-ter     '..      ni.by.         Sov     •-,      '.p.  Technlral 

note     Ho,         ;     H  K  ■^     rept.      no.       • . 

IC  ^nt  r  1  ■  t     ■^^     61  ^05-^)75) 

Unclassified     report 

UciCiilP  ri.Kb  ;        •U.^it      t^oilies,      "Sose     rones. 
Hemispherical    she  lis,     H    .lies     ,f    revolution. 
Short     .ives.     Cylindrical     bodies,      Hypersonic 
f  lo. 


AD-2Q8    ^''l  Dl».       9 

(TIsTA     I  SK        OTS     ;.rire     I'. ".50 

Sor'n      laeriran     Aviation,      Inr      ,     Coluitbul,     Ohio 
THKRtlVl      K!-KK(Ts    oK      sHii(kr«.\;K     TIKHliKST     HurSUAK\ 
LAYKH      !STKt'A(TIOS     \!     « A  (   H     SI'KIURS  ASO     ■. 

by,  .-.in     and!         J        Kabijh.         •  ^     Soi     ■  ^  ,      '  y  . 

He.'         no        S A     -  .  H -      '  ■ 

(  0  n  t  r  a  '■  t     S  0  w  -•'-.■•-<-  c 

'tirassified     report 

UK-siRlPTUK-s:         'K.at      ,.ate     models.     Pressure. 
-)nir»     waves,     fjrbj.ent     boundary     .aver.     Air 
-.ertors,     Sujiersonir     chariclerislics,     Heat 
transf'-r,     load     distritiation. 
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AD-:-i8  ":•'      Uiv.    \     25.  30,  10,  4 
,TISTi  OON   UTS  price  t^.bO  | 

Applied  Physics  Lab.,  Johns  Hopkins  U.,  Silver 

Spring,     Md . 

HYDRUGKN-AIR    CHEWICAL    K  I  N  lIT  I  C    CALCULATIONS    IN 

SUPtRS(/NIC    FLOW, 

by    A.     A.     nestenberg.       Dec    t.,     }^p.        ^Repl.     no. 

cil--    :y 

^Cuntract  NUw  o^-Zb  ^  t,-c) 

Unclassified  report 

DESCRIPTORS:   'Hydrogen.  'Air,  •Supersonic 
flow.  Supersonic  nozzles.  Combustion.  Gases. 
Ignition,  Combustion  chambers.  Atoms.  Oxygen. 
Hater,  Chemical  equilibrium,  Equations,  High 
temperature  rese.irrh,  Heat.  Experimental  data. 
Programming  .Computers,,  Reaction  kinetics. 


AD-.  '8  902 
,TISTA  LSK 


Div.   9 
OTS  price  $1 


00 


Grumman  Aircraft  Engineering  Corp.,  Bethpage 
NY 

FAVOKAtiLE  WING-BODY  INTERFERENCE  FOR  AIRCRAFT  AT 

SUPERSONIC  SPEED:   AN  ANALYTIC  STUDY  OF  DESIGN 

PARAMETERS , 

bvH   CWeyer.   SAugf.:.  1v. 

V  Contract  NOavs)  t  J-cl  ^' "^-c  )  I 

Unclassified  report 

DESCRIPTORS:   •Wing-body  configuration.  Aspect 
ratio.  Drag,  Mathematical  analysis,  Tables, 
t.^  nations.  Mathematical  prediction.  Aerodynamic 
characteristics,  Supersonic  characteristics. 
Interference. 


AD-.  .J  ^86      Div.    ^  " .  25 
TISTP  JW~  OTS  price  $^.60 


Lockheed  Aircraft  Corp..  Sunnyvale.  Calif, 
TOWARD  A  SIMPLE  MATHEMATICAL  MODEL  FOR  MICROWAVE 
BACKSCATTER  FROM  THE  SEA  SURFACE  AT  NEAR -VERT  I CAL 
I  NCIDENCE, 
by  J   K   Parks.  Jan  >-  \     1v.  .Technical  rept.  no. 

Unclassified  report 

DESCRIPTORS:   •Microwaves,  •Oceans,  Functions. 
Antennas,  Analysis,  Density.  Scattering, 
Surfaces 


AD- 299  2  18 
TISTP  TL 


Div.   9. 
UTS  price  $7 


15 
.60 


Aerophysics  Lab.,  Mass.  Inst,  of  Tech..  Cambridge 
AN  ANALYTICAL  INVESTIGATION  OF  CAVITY  OSCILLA- 
TIONS.  CAVITIES  WITH  UNOBSTRUCTED  OPENINGS  AND 
DISCONTINUOUS  VELOCITY  PROFILE. 

by  Eugene  E.  Covert.   Oct'  t2.  bSp.    .Technical 
rept.  no.   i8 ;  Rept.  no.  MITR  DSR  SQ^l; 
ContraclNonr-18i,""v  | 

Unclassified  report 

DESCRIPTORS:   •Hydrodynamics.  •Fluid  flow. 
Oscillation,  Perturbation  theory.  Differential 
equations,  Fourier  analysis.  Series.  Potential 
theory.  Green's  function.  Complex  variables. 
Stability,  Theory. 


AD-299  221       Div.   9,  15 
aiSTP,TL   OTS  price  |2.60 


of  Wisconsin 


Mathematics  Research  Center  U 

Mad  1  s  on  . 

SOME  SIMILARITY  SOLUTIONS  OF  PARTIAL  DIFFERENTIAL 


FLUID  MECHANICS  -  Division  9 

EQUATIONS  OF  BOUNDARY  LAYER, 

by  R.  Manohar.  Jan  63,  ZUp ■     ( MRC  technical  sum- 
mary rept.  no.  375) 
(Contract  DA  1 1 -022-ORD-2059 ) 

Unclassified  report 

DESCRIPTORS:   •Transformation  (Mathematics), 
•Partial  differential  equations,  •Boundary 
layer,  •Laminar  boundary  layer,  •Turbulent 
boundary  layer.  Fluid  flow.  Simultaneous  equa- 
tions, Axially  symmetric  flow.  Equations. 


AD-299  261      Div.   q 
(TISTA/GEC)  OTS  price  $3. 


60 


Pri  ncet  on  U .  ,  N.  J . 

THE  FLOW  OVER  A  CYLINDER  WITH  VARIOUS  NOSE  SHAPES 

AT  ZERO  ANGLE  OF  ATTACK  AT  HYPERSONIC  SPEEDS. 

Interim  rept.  on  Aer ot hermodynarai c  Investigations 

in  High  Sp  ?ed  F 1 ow, 

by  C.  C.  Horstman,  Jan  63,  30p. 

(Contract  AF  33(616)7629.  Proj.  706^) 

{ARL  63-U)  Unclassified  report 

DESCRIPTORS:   "Conical  bodies.  •Hemispherical 
shells,  •Cylindrical  bodies.  Load  distribution. 
Aerodynamic  loading.  Heat  transfer,  Drag, 
Shocic  waves,  Aerodynamic  characteristics.  Nose 
cones.  Hypersonic  characteristics. 


AD-299  283      Div.   9 
{TISTA/GEC;  OTS  price  $9, 


10 


Midwest  Research  Inst..  Kansas  City,  Mo. 

SUPERSONIC  FLUTTER  OF  AIRFRAMES  WITH  FLEXIBLE 

BODIES. 

Final  rept.,  25  Oct  61-2^  Nov  62, 

by  John  E.  Yites.  31  Dee  62,  93p. 

.Contract  NOw  62-0099-d,  Proj.  2557-P) 

Unclassified  report 

DESCRIPTORS:   •Airframes,  Wing-body  configura- 
tions. Equations.  Motion.  Aerodynamic  character- 
istics. Elasticity,  Delta  wings.  Theory, 
Ae roelast ic ity .  Elastic  shells,  Supersonic 
characteristics,  Flutter. 


AD-299  290 
(TISTA/GEC; 


Div.   9 

OTS  price  $1.60 


Arnold  Engineering  Development  Center,  Arnold  Air 

Force  Station.  Tenn. 

A  COMPARISON  OF  TRANSITION  REYNOLDS  NUMBERS  FROM 

12-IN.  AND  40-IN.  SUPERSONIC  TUNNELS, 

by  C.  J.  Schueler.   Mar  63,  I8p.   (Rept.  no. 

AEDC-TDR-63-57) 

(Contract  AF  40(600)1000,  Proj.  8952) 

Unclassified  report 

DESCRIPTORS:   •Cylindrical  bodies.  Supersonic 
characteristics.  Mind  tunnel  models.  Model 
tests.  Boundary  layer  transitions,  Nose  cones, 
Blunt  bodies.  Structural  shells,  Reynolds 
n  umbe  r . 


AD-299  35t)      Div.   9 
(TISTP/TL)  OTS  price  $4.6C 

Naval  Weapons  Lab..  Dahlgren,  Va. 
STAGNATION  AND  MAKE  FLONS  NORMAL  TO  A  FLAT 


21 


Division  10  -  FUELS  AND  COMBUSTION 

Divi6ion   11  -  GROUND  TRANSPORTATION  EQUIPMENT 


SLBFACE 
by  Era  i  t  H 
Feb  ^  ,  .  ■ ¥ . 


Sckwiderski  aid  H«ns  J   lugt. 
.  NWL  repl .  no   *  ?, 

Uaclaiiified  report 


DESCRIPTOBSi   •Boyndtry  liyfr.  •Surfacfs 
*Fluid  djrniatc  propertiFi.  *llakei.  Motion 
Velocity.  Nuaerical  antlysis.  Oifferpntia. 
equations,  Reynolds  nuaber.  Stagnation  poin! 
Theory.  Fluid  flow. 


10.    FUELS  AND  COMBUSTION 


AD-298    21'' 
(TISTB/ODN) 


Div, 


10. 


OTS    price    %^.^Q 


Foreign    Tech.    Dl».,     Air    Force    SyiteBS    Coariand, 

Vr Ight-Pitt erion    Air    Force    9ase,    Ohio. 

FLA«E    PROPAGATION    ALONG    THE    CONTACT    SiRFACE    OK 

■  ETALS    WITH    SOLID    OXIDIZING    AGENTS. 

by    0.     P.    PellkarpoT    and    N.    N.     Bakhnan. 

U    Jin    62,    12p.       (Trtna.    no.    KTD-T  T-- 2-1  s- .  '-. - 

2+4    fro*    I  Bihenerno-Fii  Ic  hes  k  1  V    <ihurnal,     Vol. 

No.     ".     pp.     11-17.     I9h2; 

IJnc  I  ai  i  1  f  1  ed    report 

DESCRIPTORS:   •■etali,  'Flaae  propagation, 
'Powder  aetalf,  Oxldliers,  Solldl,  Inorganic 
ceapoandf,  Presiure,  Velocity,  Coabustion, 
Alualnua,  Tungsten,  Potasiiua  coapounds, 
BarluB  coapounds,  Silver  coapounds.  Zinc  con- 
pounds.  Lead  coapounds.  Manganese  coapounds, 
Copper  coapounds.  Cobalt  coapounds.  Iron  con- 
pounds.  Tin  coapounds,  Chroaiua  coapounds. 
Oxides,  Chlorates,  Poraanganat es ,  Nitrates, 
Surfaces,  Fuels. 


AD-298  5^'      Dlv.   "lO 
(TISTM,  EJH;  OTS  price  tl.'O 

Aerospace  Inforaatlon  DIt.,  Ma5h.ington,  D.  C. 
FACTORS  AFFECTING  THE  THERBAL  STABILITY  OF  JET 
FUELS, 

by  I.  N.  DaniloT  and  Kh.  A.  Mu rzabu 1  a t o v . 
21  Feb  o3,  4p.   ;AID  rept.  P-t,'-^";  Series  rept. 
BO.  17;  Trans,  froa  Bashkirskiy  n auch no- i s s 1 edo v- 
alel'skiy  Instltut  po  pererabotke  nefti.   Ser- 
nistyye  neftl  i  produkty  ikh  pererabotki,  Hoskyd, 
Gostopiekh  1  zdat .  Trudy,  no.  5,  pp.  .^JS-^-:,  '".^ 

Unclassified  report 

DESCRIPTORS:   "Jet  engine  fuels.  High  teapera- 
tare  research.  Test  aethods.  Heating,  Pressurf. 
Test  equipaent.  Controlled  ataospheres,  Theraa 
St  resses ,  Stabi 1 1 ty. 


'TISTM  ODN 


Di»  .   1" 
OTS  price  |. 


Aaaunition  Group  Pieatinny  Arsenal,  Dover.  S.  J. 

EFFECTS  OF  SOLVENT  CONTAMINATION  ON  RAI.lISTir 

PERFORMANCE  OF  M<  FLAKE  PROPEl  ;  ANT  IN  SMAl.I 

EJECTION  TYPE  ITEMS. 

by  Stanley  Nachtell  and  Kenneth  Russell 

Apr  ^i,     •».   Technical  aeao.  no   ONDRR-UP: 

3-4-'2, 

Inclasiifi^d     report 

DESCRIPTORS:       •  Prope  1  1  a  n  t  j  .     'Organir     conpounri,. 
Organic     solvents.     Solvent     action,     so. vent 
extraction,     Ballistics,     Vapors.     (.  raphite,     Kat^r 
vapor,     Contaaination.    Organic    conpoumls,      )thprs 


AD-.    .J     J     a  U 1 »  10 

IISTM    AM       OTS     pr  i  cp     t'  .  60 

Stanford    H>-srirch     Inst  Mcnlo    Park,     Calif 

THfc.     HOLt     OF    ALL'MIMM     AND     ITS     OXiJtS     IS     SOLIL> 
PKOPELLAMS 

'Jjarterly     z  •'  pi        no,      .,  Oct-     '     Dt-r     '., 

By    G       Neil     Spokes.     Jan     '.      'P 
Cont  ric  t     AF        ,-•.,_•.■',      f  r  )j         no        PAl  -,'  ?4) 
,SSO-TUK-'    '-..■')  Inrlassified     report 

UtSCKIPTORS:        "TherBionic     eniision,      •Aluniniia 
coapounds,     'txhaujt     gases.     Aluainun,     Theory, 
Analysis.     Ionization.     Measureaenl.     lapurities, 
Radioaeters.     H i g h- t eape r a t u r e     research.     Solid 
rociiet     prope.  lants,     OxMles,      Particles 


AD- 299    245  Jiv.        10,    27 

T  I  blA    i,E(         uTi>    pr  .  -  e     }  '.60 

Keac'.on     Motors     Lliv.,      Thiokui     Chrmicd.     (.or,.. 
Uenvi..e,      N,      J 

HiX'KtT     tXtlAbT     iAMI'.IM.     ^iS.tM     r>K     rm-PHAbt 
tX.M  Al  ST     ^  l.tK     bt  sTfcMb  . 
r   1  n  a  .      rept.. 

by     J.     1.     bcnaeffer.        ?"    Sep    61,     30p.  Kept.     no. 

RMO    21C    -h 
Contract     Ah        ".  .  0  i  i  ,  O  J 5  '  .     P  r  o ^  .      '  ■■>  ' 

Inc.dssii'.t'J     repijrt 

Jt.s(  K  IPTl'HS:        •hx.^'.  d.iil     ^  a  s  r- b  .     'HK.iKt-l    z     t  ...  r  i 

i..  .qui'l     ^'  rope.,  an  I      ,      rnem.Cd.      atid.^s.s.      Jes.gn, 
Tests,     Com  Lust,  on,      Moiie.      tfbts.      Pentd!>urdie-> 
tj  d  b     f  .  o  «  ,     b  d  Ji  p  .   i  n  J  ,      !{  o  c  n  f  t     m  ij  t  u  r     n  o  z  /  .  ^  s  .      '.  e  ^  t 
equ  ipment . 


11.    GROUND  TRANSPORTATION 
EQUIPMENT 


AD-:T8  282      Ji  V .    n .  7 
TISTE  JBM   uTs  price  $  J . 60 

K  A  S  U    Corp..      b  a  n  :  a     M  o  n  i  r  a  .      (.  a  .  i  f 

BATTEKll -UPtKATtO    tltcrnir     AruMuHlltS 

bv     George     A        Hoffman.         Mar     '?.      31  p.  Hept.      no. 

P-.      i^) 

I  n  c  1  a  s  s  1  f  1  e  d     report 

JESCH  I  PTijRS  :    "Passenger  vehir.es.   'Electric 
propj.siun.  Ha';  eries  and  comp'inen'.  s.  .Storage 
batteries.  Costs.  L  i  e  c  t  r  i  c  m  o  t  >>  r  s  . 


A  1)  - .  '  •^  •  ,  ,      D  1  V    11,13,1 
TISTA  ;.Sk   OTS  price  $..60 

Naval   Research  lab     aashinglnn,  1).  >'  . 

THE  DEVElOPMhNT  OF  A  (  OH  H  I  S  A  T  1  H  S  R  S  »  A  v  KuAMlM,- 

TANKER  IKHPIE  FdR  A  '  i,«t  h  N  :  1  N '.  NAVA.   '.  I ''  sTITIi'N 

K  I  R  E  -F  I  (,MT  I  NC.  DP  f-  P  >  T  I  ON  S  , 

bv  H.   ri   Pe-ersi".  R.  1..  Gipe,  and  H.      Tjve 

'    Jan    ■  ,  ■  <.i)  ■  NHL  rept.   n  '     -■  -' 

Unclassified     re;.irt 

Jt's'RIPIORj:        'hirefijh'ing     vehic.es.     'rash 
•ehic.es,      Aircrif!      fire?,     Desig",     Fisms. 


12.    GUIDED  MISSILES 


AD-.   .-^     ■  -  ■  Uiv.        ■  .  .     30 

TISTA    1,1  C       UTS    price    $•  .  10 


System  Development  Crp..   Santa  M->nira   Calif 
INK.RMATUiS  MiR  COP  ISI.RS:   STAMUKU  I'TILIT^ 


-'P- 


Technical 


RulTISt  S 

by  J.  A.  kneemeyer.    ."  heb 
•nemo.   m.  JH-O  U/CG3/00) 
Cuntrarl  Ah   '  .  .628)16^8) 

J  In  classified  report 

DESCRIPTORS:   .Satellite  networks.  Progranning 
vCoaput  er s , . 


AD-2'5«  211         Dlv.   IT,  m 
;T  ISTA,  (,EC   OTS  price  $1  .1C 


foreign  Tech.  Uiv.,  Air  Karce  Systems  Coaaand, 

"right-Patterson  Air  Force  Rase,  Ohio. 

A  ROCKCT  CAHHIER  GOES  TO  THE  FIRING  RANGE, 

by  V.  Hellkov.   1  Feb  '3,  'p.   (Trans,  no! 

FTD-TT-f  3-'D''  froa  Russian  Newspaper,  Izvestlva, 

no.  2^T  'l^C^"!  ,  'p.,  -"  Oct  --2 

Cnc 1  as  s  i  f  i  ed  report 

DESCRIPTORS:   "Guided  alsslles  (Air-to-air,, 
Military  training.  Interception,  Aerial 
targets.  Target  acquisition. 


AO-298    -'•:  Div. 

(TISTA     C.KC        OTS     price     $1.60 


System    Development     Corp.,     Santa    Monica       Calif 
NEARLY    CIRCILAR     PERIODIC    ORBITS    ABUIT    AN 
OBLATi:    PLANET, 
by    Richard    R.     Barr.ir.     .8    Feb    -    ;.     '■ 

SP-rjb7/C02/0C; 

Inclassified    report 


,  Rep t .  no. 


UISCRIPTORS:   •Satellites  .Artificial', 
Motion,  Polar  orbit  trajectories,  Mathematical 
analysis,  l-rbital  trajectories.  Circular 
orbit  trajectories. 


AD-:  '?  "■ . 

vTISTA  Gt-C 


Uiv. 
OTS  price  $ ).  10 


Aerospace  Corp..  Los  \ngeles,  Calif. 

FLIGHT  TEST  DIRECTIVE.  PART  A,  NO.  I,-....!-   i 

RE-ENTRY  SYSTEMS  PROGRAM  -  STV  -  WSMR. 

"ar  '  •.  ■  -p.    ^Rept.  no.  TOR  -  1  t^  *  ^  S3 ',  5  .> )  -  5  , 
supp  1  .   ■  .  I 

iL  unt r ac  t  Ah    4(695)l69)  ' 

Inclassified  report 

UFSCR  IPTCiRS  :   "Reentry  vehicles.  Simulation, 
Progranning  v Computers..  Staging.  Launching, 
Sounding  rockets.  Uata.  Hypersonic  test  vehi- 
c.es.  Nose  cones.  Guided  nissile  trajectories. 


AD-.  -a   •■-.. 

T;  STA  i.r.C 


0  1  V  . 
OTS  price  $  ' 


^.  so 


General     I-  lee  trie     Co..     Philadelphia        Pa 
'  ONh  1(, I  RATION     STRICTIRE     AND    SIBS^STIM 
ANALYSIS     Hi.PoHT.         SECTION     •  VEHICLE 


ENGINEERING 
THERMAL 


GUIDED  MISSILES  -  Division  12 

ANALYSIS. 

Report  on  Communication  Satellite 

lld\^-     ^^^^^-  ^'^  ^^^    ^•^'  ''■        ^««^P^-  "°- 

fc^SD^3t  L' ,  vol  .  1  ) 

^Contract  AF  C^[b^7:^-?t,    Proj.  ADVENT) 

Inclassified  report 

DESCRIPTORS:   •Communication  satellite 


.Active,,  Thermal  insulation.  Solar  panels 
S>atellite  antennas.  Infrared  detectors,  Extend 
Bble  structures.  Solar  cells.  Tests,  Ground 
support  equipment.  Air  conditioning  equipment 
Temperature  control.  ' 


AD- 2^8  ■'55      Div.   ',2 
(TISTE/OHD)  OTS  price  I1...CC 

General  Electric  Co.,  Philadelphia   Pa 
COMMINICATION  SATELLITE  PROJECT  ADVENt!   THERMAL 
CONTROL  SUBSYSTEM  ENGINEERING  ANALYSIS 

^J^i-^-     ^"^^y-        ^^  Oct  b2,  2C2p.   (Rept.  no. 
fc^SD.,3CC,  vol.  VII) 

(.Contract  AF  :..  (  6..?)  ..7b) 

Unclassified  report 

DESCRIPTORS:   •Temperature  control,  'Control 
systems.  Thermal  insulation,  Thermal  conduc- 
tivity. Thermal  radiation.  Heat  transfer,  Tem- 
perature, Cooling,  Heating,  Space  environmental 
conditions.  Panels  (Structural),  Design, 
Communication  satellites  (Active). 


AD-2^8  75b       Div.   12 
vTISTA/GEC)  OTS  price  $b.bC 

General  Electric  Co..  Philadelphia.  Pa 
CONFIGURATION  STRUCTURE  AND  SUBSYSTEM  ENGINEERING 
ANALYSIS  REPORT.   SECTION  5.   PNEUMATIC  SUBSYSTEM 
ENGINEERING  ANALYSIS. 


Report  on  Communication 
by  J.  D.  Selby.   1 2  Oct 

b2SD..3CC 


.Contract 


vol.  Q) 

AF  C4(6i;7)/.''6 


Satellite, 

62.  1  v.   (Rept .  no. 

.  ProJ.  ADVENT) 
Unclassified  report 


DESCRIPTORS:   •Communication  satellites 
.Active).  Design.  Control  jets.  Torque,  Pitch 
Motion),  Yaw,  Roll,  Thrust,  Valves,  Misalign- 
ment, Storage  tanks.  Pneumatic  systems,  Atti- 
tude control  systems.  1 


AD-^J8  I'S'' 
(TISTA, G EC) 


Div.   12 
OTS  price  $1 


General  Electric  Co..  Philadelphia,  Pa 
CONFIGURATION  STRUCTURE  AND  SUBSYSTEM  ENGINEERING 
ANALYSIS  REPORT.   SECTION  5.   PNEUMATIC  SUBSYSTEM 
ENGINEERING  ANALYSIS. 

Satellite, 

&•; ,  'v.    .  Rept  , 


Report  on  Communication 
by  J.  D.  Selby.   1  .2  Oct 

b2SD^3C:,  vol.  i:) 
iContract  AF  C.  v  bA7  )  i.^'c 


n  0  . 

.  Proj.  ADVENT) 
Unclassified  report 


DESCRIPTORS:   •Communication  satellites 
vActive).  •Control  jets.  Experimental  data. 
Nitrogen.  Exhaust  nozzles.  Tests,  Attitude 
control  systems.  Nozzles,  Gas  flow.  Pneumatic 
systems,  Thrust. 


AD-^-^e  ""bl 
I.TISTA,'GEC) 


Div. 
OTS  price 


$8.  10 


General  Electric  Co.,  Philadelphia,  Pa. 
CONFIGURATION  STRUCTURE  AND  SUBSYSTEM  ENGINEERING 


u 


23 


Dlvljion  13  -  INSTALLATIONS  AND  CONSTRUCTKN 


^.tCTION  i. 


ACE  KNG  INthB  INf, 


ANALYSIS  RtPORT. 
ANALYSIS. 

■  •port  on  Coaau n t c a t I  on  Satellite, 

by  J.  D.  Selby.       Oct  '^,   v.    Repi.  no. 

62SD^3r  -.  »ol  .  18", 

;Co«lr*ct  Af  .i.>6i,'' ,  ^-^  .  Proj.  AUVhNT 

L'ncl»?jlfleil  report 

OCSCIIPTORS:   *Coaay  n  I  c  ■  t  l  o  n  lalel'.itet 
^Actlr*  ,  Ckeekoyt  aqutpatRt,  Air  '-onditioninj 
•  qvlpaant,  Circilti,   I  a t t r uaen t i t  l  a n ,  Uesign. 
Groaad  support  aqalpaaat. 

kO-m     'o.      Div. 
^TISTA,  GcC   UTS  price  |^  . '• 

Gtatral  1 1  ec t r i c  Co.,  P h  i  1  ad e t p h  i  i ,  H^. 
CONFIGURATION  STRL'CTURt  AND  SlBSYSTi-.N  hM.INrrBlN! 
ANALYSIS  REPORT.    SECTION  >.        A(,r  [•,N(,  I  \  (•:  ER  I  N(, 
ANALYSIS. 

■  •port  oa  Coaau n 1 c at  1 oa  Satellite, 

by  J.  D.  Selby.    '..  Oct  -^,   '».     Rept.   no. 

6250^  K   .  »o  1  .  1  » 

iCoatract  AF  :^ib^'']  ^"'b ,     Proj.  ADVENT) 

L'nclasjlfied  report 

DESCRIPTORS:   "Coaaun i c a t i on  iatellite^ 
,Actl»a;,  Clleclioat  equipaent,   Initrunentition, 
Circuits,  Design,  Ground  support  equir'^'^'it 


A0-2")<^  'S3      Dir.   "2,  3  0 
;tISTP  TL   OTS  price  |6.6C 

Syttea  Oerelopaeat  Corp.,  Santa  No-iica,  Calii. 

■ULTICON  revision  BILESTONE  ■:     VALIDATION 

SPECIFICATIONS. 

by  E.  Araitroaa.  '9  Feb  b)  ,     5i»p  .  .Technics; 

aeao.  ao.  TN'L,-1C4C  ZC  " 

(CoTt  ract  AF  '  ^^628'  '6.48 

Uncla$iifi''d  repor" 

DESCRIPTORSi  •Satellite  nftworks.  'Sn '■  .  ,  i  •  >■  % 
^Artificial),  Data  processing  systeas.  Errors, 
Prograaaing  .Coaputers^,  Orbital  traj>*rtories. 


^D-Z^^     36'        Dl».    12 
.TISTA/LSK   OTS  price  $9.60 

Dovglas  Aircraft  Co..  lac.,  Santa  Monica   Ca..f. 

lOOEL  GAN-8''A    DESIGN  EVALUATION  TEST  PBUGRAK 

FOR  SAFETY  AND  ARNING  NECHANISMS,  OuL(,LAS 

DESIGNED, 

by  S.  t.  Hands  and  D.  C.  Henderson      Mar  - ) , 

1»  .        I  Rept  .     no       SII-42  <2  ' 

(Coatract    AF     •\c.;''5=;8" 

Unclassified  report 

DESCRIPTORS!   "Cuided  aissiles   A i  r - ;  j  -  s j r - 
face",  •Araing  devices,  •Destructors  \  . h  r  a  - 
tion,  Theraal  itresses.  Acceleration   ■  d  t  •■  r 
lapaet  shock.  High  altitude   Tests 


AD-2  »  )  <  »  I       D  1  V .    •  : 
(TISTN  RD,  oTS  price  t:i.kr 

Rvbber  Lab.,  Hare  Island  N^vii:  i^nipvdri!, 

Val  lajo.  Cal  If . 

SUtVtILLANCt  TESTS  O'''  HaRK  '^  PULARIs  INT.HTIH; 

SEALS. 

Progress  rept.  no.  ', 

by  0.  J.  Jusll  and  A.  E.  Barrett.    ..  Ndr  ■  *, 

1».    (Rept.  no.  1t''-<:<;, 

t  ni-lassi.''i'-il  rt-p  irt 

DESCRIPTORS:        'Guided     n i s s i 1 e s     ' i  n d » r « 4 t t - t r 
sarface  •  Guided    aissile     launrhers,     'Ruhtier 

seals.     Underwater     to     air,     Pipes,     Uef-irm^tin, 
S«a    water,     Eailure     (.Nechanirs,'.     Hre^sure, 
Paaelratlin.     Seals,     Degradation. 
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■otors    (Solid    propellait  «^     ;>>' 


13.    INSTALLATIONS  AND 
CONSTRUCTION 


AU-.  •■'    -  •  I.) '.  V  .       1  3.    22 

TI^T»     HD        ur->     prl-"    ti.'^l 

Ar«_Y    Engin'>"r     Kcsearc  h     and     l)»-»<'lopi!i'n'     Labs., 
Eori     Hel»oir,     Va. 

'   REVASSE     DETECTOR     Et)R     OPERATIOS     IN     ^NOa     AND     liK, 
Report      for     Kar         '-Aug     •-, 

by    Rotjert     E       Thoni»n.        .•    >ov     '-,         'P  Terhnlcai 

rept,      no.      *^ 
DA    proJ .     9-07-0^-203} 

ln'-lassifl<*d     r'-port 

DE.-^rRIPTORS  :        'Terrain,      •Detertors,     •  II  i  n  ^ 
deter'ors,     Audiofrequ'-n'-y,     Eli'ctrodes,     Polar 
regions,     '"laciers.     Snow,     Ire,     Orifices. 


AD -2  'S    28  3  Lj  1  V  .       13.     3.     2 

TI  -iHf     JEA        OZs     pr  1  '  --    $1.60 

i.eophysics    '  orp.     of    Aaerica,     Bedford.     Mass. 

lUNPARIbOS     Oh     >l  L.  n  R-D  lUXIDE     UUKIMON     TRIALS    A' 

DLG«Ar,      ITAH     AND     0     NEILL,      NEBRASkA. 

Scientific     rept.      no. 

by     Erank    A.     Record.        '    <    Nov     62,     31p.        i,G(,A     tech 

nical     rept.      no.     o2 -!!-<»/ 

,Lontrart  DA  ^ 2-O07-c«l -5 52 ) 

Inrjassifi'-d     report 

DES''RIPTt)H^  :        "Sulfur     roapounds,      •Ataospherlr 
pollution,     'lias     analysis.     Analysis,     Mind 
direction     Indicators,     Dioxides,     L^ast     squares 
■  eihod.     '"orrelation     it-'-hnii^ur-s,     stability. 
Natheaatical     pr>-dirtlon,      Expt-rini'-ntal     data. 
Diffusion,     Ef-asibilitv    studii-s. 


AD-:  <■>     251  D  1  V  .        1   i  ,     Z2.     9 

vTI^TA    GEC       OT.S     p  r  1  r  h    $  ■^  .  1  0 

Ballistic     Research     i.  atis..     Atierdeen     Proving 

Ground.     Ud. 

D  E  S  1 1 ,  N     OK     A  1  H  I   R  A  r  I     H  E  U:  T  «  K  N  r  s  , 

by    i.-org"-    A.     i.oult>-r     and     Robert     L,     P^■ter$On. 

Oct     \-.  ,       '-P  ■  M'Tio.      r>-p'.      no.        ..^ 

Unclassified     report 

DESCRIPTORS:        •Airplanes,     •  h o r t  i  f i r a i i o n s , 

Model  tests,  ■it'jcli  tub>*s,  Pressure,  Vulner- 
ability, Design,  lias  flow,  Mioli>'S,  shelt.^rs 
Blast,    bhock    wavs. 
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Parsons,     Ralph     N.,     Co.,     l.us     Angel  fs,     Cilif. 
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FOR  UNDERGROUND  PROTECTIVE  STHICTLRES 

Dec  ' . ,  • v. 

^Contract  AE  ^<^o^^/^y,:,     Hroj.   :  >» 

vAKSWC  TDH  <.-oJ,)  Lnclassl  f  l.-d  report 

DESCRIPTORS:    •  I  ii  d  e  rg  r  o  u  n  d  h  t  r  u  r  t  u  r  »•  s  ,   'Suclear 
explosions,  •Launching  sitei,.  Silos,  Shock 

■  echanlc.s  .   Vibration,  Nuclear  warfare.  Nu- 
clear explosion  daaage,  Stresses,  Vflocity, 
Air  burst.  Da  aping.  Guided  nlssiie  iafety^* 
Load  distribution,  Na t h ea a i i c a i  pr. diction. 
Shock  waves,  Selsaic  .laves. 
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DEBulITUiN     uy      <-(jN(-HtrE     lOUK.S     rN      r^^      ,,,,,  . 

RESEARCH  PHA^^ 
'"  Ho-^rd  J    Vanders 1 uis.      Nov  t2.  34p 

Technical   rept.   no.   1  j    -m  , 
(   roj    ti}         - ■  -0C2) 

L'nr  ;  a  s  s  1  f  1  e  !  report 

DESCRIPTORS:         "Cnncrete,      Uen,,..,M,r,        txp.o- 
5ive     tiateria.s,      Inderwaier     expiosmns. 
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Uy     John     h.      Ratter,     Albert     »  ,      StarMrd        and 

Nancy-Ruth     Ui  r  k  .      Aug     •.,       .  ■>  ^,  .      Jjept.      no.      TO-B- 


MATEIUALS  (NON-MET/  LUC)  -  Division  14 

.TISTK, OHD;  OTS  price  $6.6C 

I  niversity  Coll.  ,  Galway  ;t:ire) 

sl'pK^Ln'.'''''*''"  ""'     '^"^■•-  "'-I^H.RCED  AND  PFIL- 
STRKSSED  CONCRETE  DEANS. 

Mnal  technical  rept.,  1  Aug  rl-t  Aua  6' 

b>  J.  D.  O'Keefe  and  P.  J.  ^ahertv.   Sep"62 

J  P-  1 11  us.  tables.  ■       '     • 

(Contract  DA  '  T  -  5  "' 1  -  1:UC- 1  g^  ■ 

Cnc  1  ass  i  f i  ed  report 

DLSCRIPTORS:   .Beams  .Structural..  .Reinforced 
concrete.  Test  equipment.  Test  methods.  Struc- 
i"res,  Kxperiaental  data.  Mathematical  analysis 
T  eory   Stresses,  Failure  .Mechanics  .  VibrI- 
tion.Irapactshock. 


.Contract  UCD  OS 


I  nc  1  a  s  s  1  f  1  ed  r  efi  o  r  t 


DESCRIPTORS:   -Shelters.  -N, clear  explosions 

Radioactive  fallout,  'Radiation  lia/,,r<lv 
Contamination.   Dose  rate,   I  nder ground  struc- 
tures. Radiation  effects,  Irban  areas   Sira- 
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Programming   .Computers   ,  Shelters,  Buildings, 
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"assachusetls  Inst,  of  Tech.,  Cambridge 
THf  DYNAMIC  BIHAVK.R  uy     RUINhuRCtD  CONCRiTc 
con  MNS.    PART  III, 

t.v  Cheng  Y.  Yang  and  Kenneth  K  R  e  i  n  s  c  h  m  i  d  t  . 
'^'^  '  '  -  •      P-   ,Rept  .   no  .   R.  .  -  .  ■ 
Contract  Mly-j22C",  Proj.  DSR  8-t, 

'"Classified  report 

DtSCRIPToRS:   -Reinforced  concrete,  -Beams 

Structural  ,  Dynamics,  Theorv,  Tests   Malhe- 
'"..tical  analysis.  Differential  equations. 
M-chanical  properties.  Loading  vMechanics). 
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Army  hngineer  Research  and  Development  Labs 
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TIMBhR  CUTTING  aiTII  PAbTl   UXPLoSUl  ' 

tv  James  A.  Dennis.    .  .  Nov  02.  t'p]         .Technical 
rept.   no.   '    ' -TR 

Inclassified  report    | 

UtSCRIPToRS:   -Demolition.  Explosive  materials 
Tests, Kood. Trees. 


14.    MATERULS  (NON-METALLIC) 

AD-2TP  '55      Div.   :.,   t  -   ;  <; 
, TISTM  RGR)  OTS  price  $'5 

hatervliet  Arsenal.  N.  Y. 

PHoTt.ELASTlC  INVLSTIGmTION  OK  SHEAR  STRESS 
DISTRIBUTION  IN  E I BER-R t I NFORC ED  MATERIALS 
^UT^OD^'  "^''■^"'*'^'"-   "•^'^  ^^.  "Sp.   (Rept."  no. 

*V1— Kn— t;*,<;i..j 

Unclassified  report 

DESCRIPTORS:   'P ho t oe 1  a s 1 1  c  1  t y  ,  -Synthetic 
rubber.  -Composite  materials.  Shear  stresses 
Reinforcing  materials.  Aluainum.  Instrumenta- 
tion. Measurement,  Fibers. 


AD-2  -8  212      Div.   U 
TISTM/RGR)  OTS  price  $1.10 

Foreign  Tech.  Div..  Air  Force  Systems  Coaaand 
Wright-Patterion  Air  Force  Base   Ohio 
■ • SITALL' ■ ,  A  RIVAL  FOR  METAL 

^n\T''A?*'L^'";-  ^  ^'^  ^^'  2p-  ^■^'■«"»-  •"»• 

MD-TT-63-5i;;  Trans,  froa  Russian  Newspaper 
Koasomol'skaya  Pravda,  p.  2.  October  U.  1Q62) 

Unclassified  report 

DESCRIPTORS:   "Ceraalc  aaterials,  •Ball 
bear  i  ngs . 
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aiSTM/ODN)  OTS  price  $1.60 

Foreign  Tech.  Div..  Air  Force  Systems  Coamand, 
Nright-Patterson  Air  Force  Base   Ohio 
THE  EFFECT  OF  COMPOSITION,  HEAT.  AND  ELECTRO- 
StIatit"^*'^"^'^'^  on  THE  DIELECTRIC  PROPERTIES  OF 
by  K.  A   Vodop'yanov  and  B.  G.  Karov.   25  Jan  63 

p.   (Trans,  no.  FTD-TT -62-1 8 00/1+2+^  from 
Izvestlya  Vysshikh  Uchenykh  Zavedeniy.  Fizika 
No.  3.  pp.  55-61.  1962) 

Unclassi  f 1 ed  report 

DESCRIPTORS:   'Ceraalc  materials.  "Talc.  Heal 
treaiaent.  Magnesiua  compounds.  Silicates 
Electrolysis,  Frequency.  Low  frequency.  Dielec- 
tric proper t 1 es. 
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Watervliet  Arsenal,  ,N   Y 
ALPHA-CLASSIFICATION  OF  MICROFIBERS.   PART  I 


35 


Division  14  -  MATERIALS  (NON-METALUC) 


by  N.  A.  Sadowsky  and  M.  A.  Hussain.   Dec  02, 


DrbCRlHTl;RS:   •elastomers,  •Symposia,  Theraal 


final   techniCrt.  rept 
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MATERULS  (NON-METALUC)  -  Division  14 
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Division  14  -  MATERIALS  (NON-METALUC) 
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Unclassified     report 

DESCRIPTORS:       •Elasloaers,     'Svaposia,     Tl^rnal 
Iniulatlon,    Rocket    caies,     Solid    rocket     prop-1 
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Ckeaical     bendi.     Viscosity,     Elasticity. 
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analysis.  •  Exper  1  m -tTt  a  1  data.  Reliability 


AD-2  -o  2  '- 


Div, 


.TISTP/TL,  OTS  price  ll.oO 
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by    Venkutai     H.     Patil.     Feb    b3.     135p.     .Technical 
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Alto     lYiiiible     frou    the     author, 

DESCKIPTOKb:        •Integra;  ^,      ejn.ti.na.      ina,..i~ 
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AU-.    -■'■'■  Ui  V.        ■  "^ 

>TliTP     »H        i.rs     prire     )     .0 

HAND    Cir^j.      ->.inti     Xinii,     '    i.i' 

(jN     ANuTMhK     PKUPKHTi     \\       \'         -LNCriuS     -Pln(P). 
hy     Umini-       .        B        [.|e;^n.      "<  .  r     63,     1"P-      -■'■"o.     ""• 
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■'■  '  f'  "  :  1  .      »»  I  odd  I  ,      Sn..  (If  n  . 

UiTUSE     Oh     AS     Ali.mKA     OF     STOCHASTIC     yCASTITIES 

-.^jg  ■    on  Metallic 


y  -■>, 


Summarv   rept 

Mat.:  1  a  ;  s , 

C>     *a  1  odd  1     ».•  I  bu  1  1  .         Jan     ■      , 
I  ont  rart     AF     '  UG5-.)5<-i.     Pro] 
^^'■'     ^^X     ■    ■-'    ')  Inc.assif 


P  ■ 


led     report 


UEMKIPTOHS:         •  C  r  o  !,  a  M  1  i  t  y  ,      'Statistical 
ana;ys,s.      Migetiras,      Analysis     of 
I'extbOOlli. 


variance. 


I  I ^  T  f     Tl 


['IV. 

I'T  s     rr  1 


'poller!     M;.!^P^,-,,       anC      -St-Msllrs      l»bs 

St3nf^rr'l..i'»iif. 

"S     hsTIMMISo     THe      ••RAIts     r,y    C<^S\  tUUt  \C  I  ■  •     "F 

nERAriVe     MKTHr.t.s     y,.H     HIIPTIC     ['IFFERFSCt 

E91  AT  mss , 

by     SevT^^ur     \.      P»rtrr.         . -■     Feb    ^  •  .      '^p.        Tech- 
nical     rent,      n     . 
C     n-r»r!     S     nr-..---,     V  r  ■  j  .     SH  -  \...  -  .i  1  1  ) 

Inrlossified     renrt 

(•f^'KI|.T''RS:         MMff.rence     equations,     n,,r«tors 

M^'he^.tn-s     ,      Partial     (differential     equMionj 
""''rix     algebra.      Sumeriial      analysis. 


AD-.    .-.     ni(.  pj^  ,j 

!  ISIP,   »H         OTS     prire     $9.10 

H'-s^-  a  rr  h     La  ti        of     F  1  e  r  i  r  o  n  i  c  s 

Tec  h  Caat)  r  idge 

'.UOISo     ASU     DFCUDISO     h  OH     T  I  Mb  -  D  1  S(  KF  Th     AMPIITIDE- 

'OSriSl   01   b     MhMORU.EiS    CHAS.NHS  -PCMIDE 

ll     ''"/:"     ^'^  •     J^"     •      .      •      -P  .Technical     rep,. 

,'.;'"'  ^"'"'^     "'      ■•-         --sc---     -',      and     DA-SI,,- J6-O39. 

Inciassified     report 

C  omm  u  n  1  - 


Xa  s  5    Inst 


UFbCRIPTORb:   •Communicat  ion  theory 
c  a  t  I  0  n  s  \  s  t  e  m  s   (  o  1  1  n  g 


Wash, 


MATHEMATICS  -  Division  15 

AD-2Q9  080      Div.   1  5 
;tisTP  Mb;  (jTS  price  $1^.10 

lioeing  Scientific  Hesearch  Labs..  Seattle 

ONDITIONAL  MEANS  .NU  COVARIANCES  OF  NORMAL 
VARIABLES  WITH  SINGCLAK  COVARIANCE  MATRIX 
by^Oeorge^Marsaglia.  Feb  ^3.  jp.  (Rept.  n;. 

Inc  l.Tss  if  ied  report 
Also  available  from  the  author. 

OESCHIPTORS:   -Statistical  analysis.  Matrix 

.TISTP.  WH;,  OTS  price  $2.60 

Boeing  Scientific  Research  Labs.,  Seattle 
Wash.  ' 

ATOMIC  ORTHOCOMPLLMENTEU  LATTICES, 

by  M.  U.     MacLaren.   Jan  tj.  <:5p.  refs.    ;Rept 

no.  D;-82-C2J3;  Mathematical  note  no.  .g^} 

I'nclassified  report 

Also  available  fron  the  author. 

OhSCRIPTORS:   •Mathematics.  'Algebra. 

AU-.-''--       Div.    •  ^ 
.TISTP  Ml!,  (ITS  price  $  ^  60 

Applied  Mathematics  and  Statistics  Lab.,  Stanford 

'  ■  1   '"3111. 

AS  ACCIRATE  ALGORITHM  FOR  THE  SOLCTIOS  OF 
SIMILTANEOIS  LINEAR  ALGEBRAIC  COEATIONS 
rep?;';:'™:";  ^''""''"-     ^^  -^^  -^.   -•   iTechmcal 
.(ontract  Nonr-C;5;^'" 

I'nc  lassified  report 

UESCRIPTORS:   -Matrix  algebra.  Equations. 
Programming  .Computers,.  Programming  languages 
Linearsv stems.  ^   ^' 


AD-:  i  -  1  1:       Uiv.    '5 
vTlSTP, MBj  OTS  price  »1 . oc 

Applied  Mathematic:,  and  Statistics  Lab 

Stanford  I., Calif. 

COMPARISON  OF  THE  VARIANCE  OF  MINIMUM  VARIANCE 

AND  WEIGHTED  LEAST  SOIAHLS  REGRESSION  '*"'^'" 

COEFFICIENTS. 

by  Gene  H.  Golub.    13  Feb  ".3,     1  jp  . 

.Technical  rept.  no.  ;■" 

^Contract  Nonr-C.JJ^,  Proj.  NR  '^^    ZT  ) 

L'nr  1  ass  i  f  i  ed  report 

DESCRIPTORS:  -Statistical  analysis.  Inequali- 
ties, Analysis  of  variance.  Numerical  analysis 
Matrix  algebra.  Least  squares  method. 

AD-:^-.*  120      Div.   15 
.TISTP  MB   OTS  price  $1 . 10 

Boeing  Scientific  Research  Labs..  Seattle   Mash 
EXPRLSSING  THE  NORMAL  U  I  STR I BfT I  ON  WITH  COVARI-' 

M,ToM'^'^'*'^  "    *    ^     ^^    TERMS  OF  ONE  WITH  COVARIANCE 
■  A  1  K  1  X  A  , 

by  George  Marsaglia.   Feb  c-,  bp .     refs.    ^Rept. 
no.  U,-e^-2^^;     Mathematical  note  no.  28'' 

I'nc  lass  i  fi  ed  report 

Also  available  from  the  author. 

DESCRIPTORS:   -Statistical  distributions 
Probability.  Integrals.  Statistical  analysis 
Matrix  a  Igebra. 


tables. 
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Division  16  -  MEDICAL  SCIENCES 

AD- 2  »  »     •  T7  Uiv.        •  •  ,      ■  ■' 

(TISTP  'MB       UTS    pr 1 r e    $. . ^v 

■  AND    Corp.,     Santa    Monica,     Ciilif. 

SOifc    AiPKCTS    OK    "'iiNLINEAR     ^LLuCATIuN    I' Mu(  r  .->i,  f  i  . 
by    Robert     Halaba,        Mar     ■  p.  H  •■;'!.      no. 

('  n  I    1   (  >  -.  I  I'  i  ''■J     r  '* ;)  "  r  t 

OEsCR  I  HTi/HS  :        •0-  e  r  1 1  i  o  n  •,     r -•  ^  <•  i  r     i  .      ..quations, 
Nonlincir      ^vitens,      Indu^trii;     j  r      ij.-tlun, 
A  rued     forces     operation^),     i   ■  >  n  u -n  i  r  ,  , 
Sc  h  ed  li  1  I  n  g 

AD--   '  .     .  .  .  LI  1  V  15.     30 

(TISTP     Tl.       urs     pr  1  CH    $?.  "i^ 

■  •theratics     Hesearcn    Center,     '         of     n  i  •,  c  .,■^  s  ,  n  , 

■  ad  I  s  0  n . 

THE     APPKUXIMATE     SOLITIUS     uH     AXIA.,';      ■>>;MMtrKlC 
PIIOBLfcMS:        PHUOKAWilSG    THE     AP  H  Ki  iX  I  «  A  r  t     SOLUTION 
OF    AXIAUr     SYMMETHIC    PKUBIEMS, 

by     Oona.il    i.  reenspan     an  J     M,     y,,f,,.  jjn    63,     23p. 

;  M8C     teclnicai      sjonoary     rept.      nj.      377; 
^Contract     U A        ■-..^-UKU-. 

Lnc:ass.fi-";     r--;i     r! 

OESCHIPTUKS:        "Prog  r  aram  1  n  j       r  xn  ;>  j '.  •■  r  ^     . 
•Nuaerica.     analysis,     •Upfra'.  ir>        Mil  'i>--ii".  ,cs     , 
D  1  f  !>  r  >•  n  c  ►■     equations,      U  i  !'  :  ►■  r  '■  n  !   .  ,)        •  ■ '  j  j  i  t  i  o  n  s  , 
P  a  r  I  I  a  ,     .1  i  T  f  e  r  ►*  n  t  i  a  .     f  'i  a  >  l  ,  -j  n  ^  . 


AO-..^    ..  Oiv.        15 

.  TISTP    TL        (JTS     price     |  ^  .  AQ 

llatne»aiics     Kesearch    Center,     V.     of    Misconsin, 

■  ad  1  s  on . 

ON    THE    M'MEKICAl.    SOl.lTIuN    o  !•     p:(!H;E«>     Al'if-sr, 

■  IXED    BOIMJAHli     CUNUITIUNS. 

by     Ooaai^i     i>reenspaii.        Dec    t^.^,     ;-f'-  *•'''       •_  -c  -  - 

■  ical     siii«m,ir¥     rept.     no.      '72' 
Contract     JA     '-     ..-UKD-. 

'    n  i:  :  H  s  ■>  .  !'  ;  '■  1     r  ■■  ^  ,j  .'  I 


OE  SC  H 1 P  r  U  W  s :        • U 1 f  f  e  r  e  n  t  .  < 
•  P  0  1  y  n  ij  m  1  a  .  1  ,      •  U  i  f  t  e  r  e  n  c  •■     •■ 
differentia,     eqjationi.      \     j> 
a  n  a  I  V  s  is. 


AD-.  '  »    .  ?^  Div.   1'^ 

(TISTP  Tl.   oTs  price  |  '  . -O 


^        t'  1  r  t  1  a  1 
J.Tlr  ,'  1  c  a  1 


if     «<  .  s  c  i )  n 


■•Iheaalics     Research    CentHr. 

■  ad  1 s  on  . 

THE     K,      A.NU     M.      KIESZ     riltUKEM     fW<     ■  t(    '.  '   •(     «tA.-,     -( K  ^ 
by     Robert     Hyan.        Nov     -..      'p.  ^■c       '-fnnica. 

t  nan  ary     rept.      no. 
C  onl  r  ac  I     L)A  -     ^  .-OKU-. 

n  c  .  ri  i  •>;.■;•■  :     '-port 

UEsCKlPruKS:         'Topo-ogy,      •V--')r     a  n  j  ,  .  ■,  i  ^  , 
•MeaJare     theory,     l-unctij  na;      .i'ia..ii^,        -j  n  ,  ■■  \ 
sets,      integration. 

AD-2Ji    .'-■  Div. 

.  T  ISTP    Tl.       uTs     price    |     .  -.0 

■  atheaatics     Hesearcn    tenter.  i  :     •  i  .■>  c  u  n  s  i  "  . 

■  •d  1  s  on . 

PBOCEOLKES    AND     DESIGNS     iSEK^L.    h  UK     sLr^EKMN. 

■  ATEltllL     IN     SELECTION     ANU     A^,(.i«   ATI'S     •  i  T  tl     A 
BIBLlOiKAPIIt  , 

by    Mailer    T.     l-ederer.        Jan       J,     5op.        vVlH(      te.  n- 

■  ical     suaaary     rept.     no.        -  -^ 
(Contract     UA     '  ■  -  .i2-U«D- . 

lnc.asii'"ie.l     repjrl 

DESCKIPTOHS:        •Statistical     ana,ys,>.     •Poly- 
noaiais,     'Sequentiai     ana.ysis,     f'rij[iatj,..t», 
Saapling,     Reliability.     Hit),iograpi:e5. 
Selection. 


AO-299    226  Uiv.       15 

(TISTP/TLy     L'TS    price    J3.60 

Mati''n,i'.c$     Research    Center,     ('.     of    Misconsin, 

via  :  .  ^     ■ 

•>M«f    I-.  v:    t'lA.     J    h -,.:    ss    KOHSlMPLlci;     >     mi,  lu.-. 

*.        ::iL    .-.L.AIl.L    .\.;tA    UK    A    KLEIN    ii(,::.t. 

by    L.    C.     Young.       Nov    62.     32p.  w  ■-hnical 

suaaary    repl.     no.     356^ 

(Contract    UA     1 1 -022-ORO-2059) 

I'nc  I  a  ss  i  f  i  ed    report 

DESCRIPTORS:       •Topology.     "Calculus    of    varia- 
tions,    I nequ  a  1  i  t  i  es . 


A0-2^<*    227  Di».       15 

TISTP/TL      OTS    price    13.60 

Mi'-'-^i'.cs    Research    Center,     I.     of    Misconsin, 

M  dO  1 5  on  . 

A    l-KEfc    BOLNUARY     PROBLEM    KUK    THE    LAPlA^t    LyiATION, 

by    Jan    Odhnoff.        Nov    e>2,     3dp.        .  MKC     technical 

suaaary     repl.     no.     357i 

(Contract    DA     1  1-022-OKD-2:f ^ 

Inclassified    report 

DESCRIPTORS:        •Tov)ology.     •Partial    differential 
equations,     'Convex    sets.     Inequalities,     Harmonic 
analysis,     K unctions,     Green's     functions. 


16.    MEDICAL   SCIENCES 


AD-298  153      Div.   16 
(TISTB/Air)  OTS  price  $5.60 

Nestinghouse  tie       ''orp.,  Bath,  N.  Y. 

STUDIES  OF  THE  I  MM  sinG ICAL  KACTORS  INVOLVED  IN 

HOMOLOGOUS  TISSUE  TRANSPLANTATION. 

Progress  rept.  for  1  Mar  62-28  Feb  63. 

by  Charles  A.  Hubay.   28  Feb  63,  1v. 

(Contract  DA  ;.  >- :C7-ad- >61  ) 

Unc  lassified  report 

DESCRIPTORS:   'Tr  an  sp  1  .in  t  at  i  on  ,  •  Ui  oc  h  ea  i  s  t  r  y  , 
Antigen-antibody  reactions.  Laboratory  animals. 
Kidneys,  Skin,  Tissues  ^Biology),  Sensitivity, 

I  ■n'fl  J  1  1  !  y  . 

AO-298  IfcC      Div. 
TISTB, CCH)  OTS  price  ». . cO 

s  a  .  3  ;  M  e  -!  ■■  -  1  ;  '-■»>*■  1  r  »  :  -  ^  ■    B  e  t  h  e  s  d  a  .  M  ij  . 

;  N :  .K  I'  ■  r  •^  ►,  s '  !•  ;  s   ;  :  --  r  .  :  v^  :  n  a  :  i  o  n  . 

.  M.ron  L.  Kolbarshl.   1;  June  62",  l-^p.   .Research 
r-.    MR  ;:5.v:9-U01.04;  rept.  no.  2) 

Unclassified  report 

U!- ^'  ''■.  f'TORS:   'Noise   •  .  j  -  '  •<  .  'Sound. 

•«»■!.  al  equipaent.  •."■■■rrrence.  Electrical 

e;..i;.Tent   Detection,  Mechanical  working. 

AD-298  186      Div.   16 

(TISTR  AW'  OTS  price  $3.60 

Aviati  1  *4e,;ical  Acceleration  Lab..  Naval  Air 
Devel^iTie.;'  (enter,  Johnsville,  Pa. 

■t-l-r(T  lir   .HA;i;.s;   f><rSSURL  UPoN  P  H  Y  S  I  0  Ldi.  1(  A  L 

M  >r.  Mi. 

by  C.  S.  Mi'ii;.  •   3.  Lovrinic  and  others. 

28  Dec  6<.  -■'■,'.        .Kept.  no.  NADC-MA-^..^  •>  ?  :  rept. 

no.  1} 

UnclassifitJ  report 

Lic5(  H  iP  Tm:  >  :        'Uehydrat  ion,     •Surviv.il,  •Urine, 

Heat     •rin.t.r,     Sea    water.     Teaper.!o,r.-.  Ilypo- 

t^ierni-j.     il  irty     fluid. s.     Life    preservers.  Body 
te-ri|j.-r  itjre. 
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A D.- i  <>^     2  ••  ■!  Div.        V 

TISTM/HGH        OT.S     price    $  "  .  1  0 


^orelgn    Tech.     Uiv..     Air     Korce    Systems    Command, 

»right -Patterson    Air     Koroe    liase,     Ohio 

^KH^'K-^     KKOM    METAL. 

-  '■'■f'  '■.  --p.     Trans,  no.  KTD -TT -l  • -•'  :  ;  Trans. 

from  Russian  Newspaper.  Ic h i t e 1 ■ » k og 0  Gazeiak,' 

p.     .-.Nov  ember' -','■'' 

Inclassified    report 

UK>(RIPTUH>:        -Nerves.     Laboratory    animals 
Dogs.     M  e ; a  1 5 . 


TIMH    CCH,     01. ^     price    tV.'..T 


Koreign    Tech.     Uiv..     Air     Korce    Systems    Command, 

*right -Patterson    Air     Korce     llase,     Ohio. 

INKLI  ENCE     OK     10N1/,1N(,     RADIATION     ON     THE     Kl  NCTiONS 

01     THE     CENTRAL     NKRVOIS     SY.-^TEM. 

by    N.^N.     Livshits.        -     Keb    r.'- ,     1v.  Trans,     no. 

!•  lU-TT  -'..--''■   ;     Trans,      from    Izdatelstov    Akaderali 

Na  uk     .">  .^SR  .     Moskva,     pp  .      '-'"-,      "   -t  "  / 

Inclassified     report 

UKMHIPTORs:        'Hrain,     'Spinal     rord,     'Nervous 
s  y  s  '  e  m  .     *  1   e  r  e  ti  e  1  1  u  ra  ,     Radiation     effects. 


AD-?)?     '^-  Div.        '6 

TlsTIi    .Ull      OTS    price    $16.50  ' 

U.'f.-nse     U.M- uraen  t  .1 1  1  un     (.t.  t.r.      A  r  ;  i  n  g  t  u  :i        \b. 

K  All  ;  cH.  ;  iiLix,  V 

;nlurn,,  tloii     S.-rvite     ,'5erl••^      Volume     .,      •,  o  .      1, 

Apr    o3,    255p. 

I'n  c  i  .1  •-  s  1  f  1  e  (i     report 

Uh.-5(  H  ;i'T(il;,S  :         'K.i.lK.ia  <i  ;  ,.gy  .      'Hi  t)l  lograph  ies  , 
In  fo  rm.it  1  li  n     r.trl.-v.,  :,      V  n  c  .i  1.  u  1  j  r  v  ,      Coding. 

^  '1  '  -'     V  II  ;  u  ra  .■     c  II  n  t  .1  1  11  .^     tit.es     .i  n  .1     ,i  b  .s  t  r  a  c  t  s     of 
■I  '■  ■     r.-pi.rts     ii.".     r  .idmbi  ,,  :  c,jy     p  u  1.  1  i  .s  h  e  .)     bet  nee  n 
-''"■J-"")  ■     "■"      "Id     July      •    ••   .      .inii     held     in     the     AST  I A 

'■'''""•         '^'i      index     by      rajj  (1  r      s  u  bj  ec  t   -      is     a  1  ,s  o 
•■nt:'.     in  It  1.1  ted     research     projects 


•J  .led. 

I  r  '■     II  ii  t 


in     the     b  i  li  1  1  I)  g  r  a  p  n  1  c  a  1 


-  '  I  >  1  "  n  ,1  re  ,  i  ^  t  >■.!  in  the  .i  p  p  e  n  d  i  ,\  .  A  proposed 
'  1  -  '  ''b  1  'I  ■  o  J  .>  Vuc.lbul.ir  ,1  n  d  Cdse  sheets  .ire  .i  1  s  o 
1  II  L  1  u  d  f  U  . 


AD-298  569      Un  .   16 

TISTB  'I.MH'  OTS  price  $2.60 


Army  liiological  Labs.,  Kort  Ue  trick,  Md. 

LALNUKY  BACTERlOLOi;^  :   A  REVIEW  OK  K  I'NU  AME.'.TALS . 

Rept.   on  Protective  Mej^ure.s  for  Personnel 

Eng.iged  In  the  hW  I'rogr.im, 

by  Elizabeth  C  .   M ,i  v o  .  Keb  ■  ■  ,  .  •  p  . 

.  Proj  .  ..B  •  ■  -_  ^-_  ■  :  ' 

Inclassified  report 

1»ES(  R  IPTURS  :   •  Ue  c  o  n  t  a  ml  n  a  t  1  o  n  ,  'Bacteria, 
Cleaning,  Contaralnation,  Textiles,  Clothing. 

All-.  .-  ■   .       1,  ,  V 
1"!  -^'i  H  (  (  H   OTS  price  t.fC 

t^'Stnn  I.   schoo,   of  Medicine.  Mass. 
TIRNOVhR  OK  ESTERS  PROUICKI)  KROM  INOSINe   IN 
HI  MAN  KRVTHROI  VTK  i, HOSTS  . 

Annu.i,  prngress  rept.,     Mav  ■  ..  -    Apr  •  •, 
by  ^  a  b  1  a  n  J  .  ;  i  .i  n  e  t  !  i  .       Apr  c  ■  ,   i  "^  p  . 
'  II  n  t  r  a  c  t  UA  ..  -  -     -md  -  ... 

Inclassified  report 

DESCRIPTORS:    • F r y t  h r o c y t e s  ,  •Blond  cells. 
•Metabolism,  *  P  h  o  s  (i  h  o  r  y  1  a  t  i  o  n  ,  'Organic  com- 
pounds, Ritwiv,.  .  H  1  lie  hem  1  s  t  r  ^  .  B  i  .i  s  \  n  t  h  e  s  i  $  . 


MEDICAL  SCIENCES  -  Division  16 

AU-..  -'P  '  ■       Di  V  . 
TISTB  AW   OTS  price  |' .60 

Army  Biological  Warfare  Labs.,  Frederick   Md 
INCIDENCE  AND  PREVENTION  OF  ANTHRAX  IN  THE 
CISfAUCASIAN  AND  TR AN SCA CC A S I  AN  REPUBLICS, 
by  N.  I.  Makarov,  N.  A.  Saleyev  and  others. 
•^^"  '■.   "P-   ; Trans,  no.  'ii  from  Jnl.  of  Micro- 
biology, Epidemiological  and  I mrau nobi o 1 ogv 
33:9,  1C5-1 11 ,  19o2; 

Unclassified  report 

DESCRIPTORS:   'Bacillus  anthracis.  Epidemiol- 
ogy, Agriculture,  Etiology,  Man,  Bovines, 
Soils, Diseases. 

AD-:  -o  '  •.       Div.    - • 
TISTB  AW   OTS  pr  ice  f  .  Ao 

Naval  Radiological  Defense  Lab.,  San  Francisco 
(  a  1  1  f  . 

UIKKERENTIAL  R A D I OSEN SI T I  V  I  TV  OF  FIRST-  AND 
SECOND-SET  RESPONSES  TO  ALLOGENIC  AND  XENOGENIC 
SKIN  GRAFTS  IN  LETHALLV  IRRADIATED  MICE, 
by  M.  1.  Tyan  and  L.  J.  Cole.  -  Feb  '   ■ ,  \.    p. 
Rept .  no .  NRDL-TR-' ' • 

Inclassified  report 

DESCRIPTORS:   'Transplantation,  « Ra d i ob i o 1 ogy , 
X  rays,  Mice,  Tissues   Biology  ,  Theory, 
Sensitivity,  Immunity,  Skin. 


AD-:^8  &•='       Div.   16 
(TISTM  RGR;  OTS  price  1^.60 

l-oreign  Tech.  Div.,  Air  Korce  Systems  Command, 

Wright-Patterson  Air  Korce  Base,  Ohio. 

THr  HOLE  OK  BACTERIA  IN  THE  CONVERSION  UK  THE 

CARBON  PORTION  AND  OK  THE  ASPHALT  RLSIN 

COMPONENTS  OK  PA RAKK I N-BASE  PETROLEUM  UNDER 

ANAEROBIC  CONDITIONS, 

by  T.  L.  Simakova,  N.  V.  Strigaleva  and  others. 

■      leb     '_  •  ,     /-ip.         .Trans,     no.     KTD-TT-o^  - 1  ^..  J  ; 

Trans,     from    Geokhiraicheskiy    Sbornik, 


I'll  s  t  op  t  ek  h  i  zdat  ,     no  . 


pp. 


:1) 


Unclassified  report 


DESCRIPTORS:   'Petroleum,  'Bacteria, 
Pseudomonas,  Decomposition,  Katty  acids, 
Aromatic  compounds,  Aliphatic  compounds. 
Asphalt,  Gases,  Carbon  compounds.  Metabolism. 

TISTB  AW   OTS  price  t'  ■  --0 

Koreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wr  1  ght -Pa t t er son  Air  Force  Base,  Ohio. 
RESTITUTION  OF  THE  ELECTROENCEPHALOGRAM  AFTER 
tnPOTHERMIA  , 
by  P.  M.  Starkov  and  Ye.  K.  Aganyants.  ip  Feb  ^• 

■p.   Trans,  no.  FTD-TT-.  2-i  3  ^:.  from  Fiziologi- 
cheskiy  Zhurnal  SSSR  Umeni  I.  M.  Sechenova,  vol. 
-"'.  no.  ',  pp.  r-j-.^-   ^3»._ 

Unclassified  report 

DESCRIPTORS:   'Hypothermia,  Body  temperature. 
Cerebral  cortex.  Electrical  properties. 
Electroencephalography. 

AD-2^8  ''^2      Div.   lb,  3 
(TISTB.  AW;  OTS  price  $5.60 

Naval  Ordnance  Test  Station,  China  Lake,  Calif 
PORPOISE  PERFORMANCE  TESTS  IN  A  SEA-WATER  TANk! 
by  Thomas  G.  Lang  and  Dorothy  A.  Daybell. 

Jan  t  •.  s. p.  ^NOTS  TP  JCt  }] 

.NAVWLPS  rept.  no.  8Coc;   Unclassified  report 

DESCRIPTORS:   'Cetacea,  'Hydrodynamics,  Test 
methods,  Instrumentation,  Conditioned  response, 
Equations,  Motion,  Acceleration,  Drag,  Boundary 
layer.  Theory,  Fluid  dynamic  properties. 


S3 


Division  16  -  M£DICAL  SCIENCES 

AD-2J8    "76^  Ul».        'h 

(TISTB/LBH,     UTS    price    ll.lO 

■■ssickMsetts     Inst.,     of    Tech.,     Tanbridg?. 

PIOTEIN    IIt()i;mE«ENTS    AS    A     UNCTION    OK     CAL(iHIE 

INTAKE    AND    WORK    LOAD. 

Siipplaaaiit     lo    progress     rept.,  Apr-         "cl     '2. 

by    Domld    ■.     ••tkiii.      !'    Oct    -.,       p 

iCoBtract    Da    ^^-'ii-Bd-.::'-^ 

(nclassified     report 

DESCRIPTORS:        •Diet,     txercis?,     Hhvsi-il     fit- 
■ess.     ■etabollsn.     Nutrition.      Stress 
vPsyeliologr     ,     Vita«in    i)    conp'.ex. 


AD- 2  ^8    9C-"  Di» 

^TISTB/A»       OTS    price    ♦ '     60 

■  orld  Life  Research  Instituti*   Toll  on   (al^f. 

AN  INVESTIGATION  OF  CIGLATtRA  POISON 

Fiaal  rept..  1  June  t"-^   Sep  -. 

bjr  Bruce  N   Halstead.  Donald  N   H^sse    and 

Jokn  Suchy    3  Bar  •:  '  ,   'p 

(Grant  DA-CBL- !<?- '  "'^- '  ' -G- '  -  ;  r  ,n  t  i  n  j  a  t  i  ..  n   .  <■ 

Coatract  0\    13-1  8-..   -cm--' 

L'nclassififd  r'pori 

DESCRIPTORS:  "Toxins  <r  Antitoxins  •  I-  i  s  h  ►■  , 
Tropical  regions.  Algae.  Poisoninj  Kujres 
Solvent  extraction.  Purifiration   Toxicitv. 


AU-i-3  906      Div.    16 
,TISTB/A«   OTS  price  I  ^0 

Bioaedical  Lab.,  Aerospace  Medira   Div     Wrigi;- 

Pattersoa  Air  Eorce  Base,  on  i  u 

EFFECT  OF  VAPOR  PBESSLRE  ON  PH^biOlooK   ilHAlN 

AND  BODY  HEAT  STORAGE 

Final  rept.  on  Biophysics  of  t'ljric 

by  Joha  F  .  Hall,  Jr   Dec  -  ^  .  -^  p 

,Proj   no   '  Z<<. 

,  AURL-TDR-t^- 1^"^  Inc.assifipd     report 

DESCRIPTORS:       "Stress       PHy*'')g^  •Perspira- 

tion,    Evaporation.     Heat     rrinsler.     BuJ,     tenpera- 
ture,     Huaidilv. 


AD-.  '3     <    -  D  1  V  16 

vTISTB/AII       OTS    price    |    -0 

Bioaedical     Lab..     Aerospace     Medic  a.     Div  Urigfit- 

Patterion    Air    Force    Base       Ohio 

ENDORADIOSONDES:       A    STATt.     oh     :  Hf     AKT     il  H  V  i-  j  . 

Final     rept.     on    Biophysics     of    h  . i g n t 

\y    Michael    HcCally    and    George    «       Barnard       Jec    62. 

9p 

(Proj        10       " i?  2 

, ABRL-TDR-ci- 1 22         Inclassified  report 

DESCRIPTORS:   'Radio  transmitters.  •Biophvsirs 
I n s t ruaen t a t 1  on ,  Surgerv.  PH   Temperature 
Preiture.  Gastrointestina.  svs'em   Pnvsio.ojv. 

AD-2Q8  ^4"       DiT     lb 
(TISTB/AB   OTS  price  ♦' . 10 

Oregon  U.,  Medical  School.  Portland 

FURTHER  STUDIES  ON  THE  HfBAN  KCCRINE  SWEAT  GLAND 

Annual  progreat  rept.,  1-  Feb  '<.-'-'  Feb  'j. 

by  Richard  L.  Dobson  ' -    Feb  '    -p 

(Contract  DA-4^- 1  ^  i-IID-2  i  "- 

Unclassified  report 

DESCBIPTORSx   •Perspiration   •Secretion   Ce  ,  ;  s 

Biology.  Sodiua  coapounds.  Chlorides 
G  1  vcogen ,  Glands, 


A  D  -  .    '  -^      , .  J  1)  ,  V 

TI iTH     A»        v:^     p  r  .     -     t-      '0 

657Ctn     Aerispare     We^ii^a.      H  e  s  e  a  r  r  h     ,  at.s  A  ••  r  o - 

spire     W  e  d  1  I  •  ,     U  \  \  W  r i  j  h  t  - P  a  t  t  e  r  s  o  n     Air     h  o  r  r  e 

Rase        Ohio 

A     PHtL  I  WINAH  >(     bTt  or     |)^     THt     MKiTHKAl      KtSPONSt, 
TO     ACOlSTir     STIWIi:      Oh      NKl   RONb     OK     THK     OllNhA 

p  ;  I.   aid:  toh>    i  "Htk  v 

fiepor'      on      Hesearrh     .in      -le     log  id.      b'ru'-ture      and 
h  J  n  ■■  ■   :   J  n      of      'he     Serves     S  .  s  t  e  m 

by     t.     A        H  1  '  -         .'an     tj,      1    -p  AWKl      meir-        no        W-'    •) 

,Proj.        .     . 

In      .  a  s  s  1  f  ;  ••  d      r  e  p  -i  r  t 

D  (■  S  r  R  !  p  T  I   R  S  :         •%-:;.•        ...  .        •  H  r  a  .  n        I    .  a  s  •,  i  f  i  - 

ration.   Ins'ruTi'-n'at.'i  her-r-id^'S    lal'^ra- 
tor>   ani«a,s    H^.^io-j.    '^•r'■;ra    r^.r'ex 
Sound  - 

AD-.    io     i"  ^  n  .  V 

:  1  S  Tri     A«        UT^      p  r  1  rf      J..  .  ibO 

KASu     (orp  Santa     Won, -a.     (al.f 

A     ^'   H  Vt  ^      Oh      KXOHlOl.OOi 

bv     (■  a  J  ;      ,       S  >■  y  ti  o  .  1  .     War     '~3,     4  ■<  p  .        Weao.     no. 

HW-      ■      --r'H 

.Contrari     Ah     .,?{638)700,     f'roj        HAM) 

L'n  I-  1  a  s  N  1  f  1  f  d     r  '•  p  0  r  I 

.jh.  M  H  ;  i'  TuH  --  :         '  'I  i    >  .    .  ^  ■.  .      '  ^  p  ^     •■     :    .    i  .    >  g  <  ,     W  a  r  ^  . 
.  *'  n  J  s  .     '   ■  >  n  t  a  (B  .  n  a  t  .  0  n  ,      ^  p  a  i"  '■     p  r  i  h  '•  \  ,     W  o  o  n  , 
Orjanir     in  '  ■■  r  -  i  .  -,  ,      ^  •'    >  ■    ^  j  i  ,      !(,ti;.ograpn,e^. 
t'ianels.       heasihllllv        >t    J!;•■^ 

AD-29^    CC8  Div.  .     ^.    25 

(TISTB/RGR:     OTS    pr  i     •■     *J.10 

C  u  n  n  H     t  1      ^  t     '       ,      ^  t      r  r  s  . 

r-^r    VH'  J   '-:[    :   H-,.,    ,).  I   I  :;i  •.   ,  ^    hRtL  radii  -u.s    !u 

Li'^-WlL-AL     A'.U    SPLC  rilOOHAPillC     WLTHOOS. 

Final    rept.,    2^    Oct    60-28    Oct    62. 

by    Roy    J.     Gritter.       29   Oct    60,     It.       (Kept,     n ., .     3, 

(Contract    UA    1 9- 1 29-qa-1 708) 

Un  r  1  a  s  >■  i  r  I  ei!     report 

DFSTR  IPTi.RS  :        •Ri.M.itin     ilinij.',      "fr     t  -■  i  n  s  . 
•hr-"     ridicals.      '  •    rj.inii-     .    iTip-untlv.     W-',  erjl    ir 
^  '  r  J  '■  t  J  r  ''  ,     I'll   ■  1      J  r  I  J)  n  1  •■  s  ,     '    ;  '  r  i  v  i  ■    .  e  t     r  .i  .1  i   i  - 
'i      n.     I'leiiii-i,      r''i'"Ii      n^.     I'vr      .v^is.      Reirti,in 
kinetics,      Synt"i-Ni,        >'i.--ni,trv  iie.-.,Tipoviti,.n. 

Cheaical     bonds,      itere-.-nemisir).     I'n.^tjcnerais- 
try.     Biochemistry. 

AD-299    OU  Div,       16.     31  .    4.     30 

TISTW'ODN       OTS    prie    $-^.60 

ynj7jps)n      Hanio     Wo      .Ir.dje      Inr  f.Hveland         Ohio 

THh     Hh  Di  (■  r  ;  UN     nl.     i  \ii,uiS     :i  1  u  \  1  D  ^     ;  b  1  M,    A     h  1  1    :  D  ;ZKD 
('  A  :A  ,    !  S'"     Kr  !> 
h   .  n  a  .      rep; 

1 -J  Dec  c<,    p.  (Bept.  no.  ER-5159) 
(Contract  Nonr  34310. 

L  n  -  .  a  s  5  1  f  1  '•  rl     r  e  p  '  >  r  t 

I'lh  -5  1"  R  ;  H  I  OW  ->  :         •  I   a  r  t:  .^  n     d  i  ->  «  i  li  e        •  i  o  n  r   r  o  ,   :  e  d 
a'nuspheres        •luh  marines        iheijira,      reariions 
C  a  t  a  .  V  s  ;  s        '   a  ;  a  ,  .  s  i  s        H  ■  d  r  -  j  »■  n         1  e  s  t  s        Meat 
-■xcnangers        Arnionia        "arjioi        Water,      Oxygen, 
Iron        H  oKrl  e  r     ne  •  a  .  i        •'  »■  i  t     of     reaction,      i.a  s  e  s 
High     tenperatur''     resear'^n        Nitrogen,     Larbun 
runpounds        Wononides,      Reaction     kinetics,      Tea- 
perature,      rheraodynanics.      Iron     compounds, 
L  a  r  b  1  d  e  5        H  e  -i  j  r  •   ;      n        (   n  e  a  i  i  t  r  > 

All-,''         ■-'  Lliv.         '6 

,  r  I  silt     A*        lib     p  r  1      e     $,    .  .'"^ 

S'jtn^'-st     He^eir     *!      In  St..      s.in     Anti^nio,     Te\. 
X     -^r!!;!     r,-     W  I  CKi   it  1  1   1  1   I.  U"  \1      nA^Ti      T  R  i-  \  I  W  i  M 

r  .i-  r  H  N  !  '.I '  !■  s 

h  1  n  a  I   rept,.   W  .i  r  ■  '  -  W  a  r  •  •   on  S  p  ,i  r  e  B  i  o  .  o  g  v 
R  e  »;  e  1  r  r  h  , 


by  Frederick  W.  Bieberdorf.  N, 

Contract  Ah   ■•  ••■   j--.   Pr,,, 

,AWRL  TUR  02-U2)         ' 


■p. 


Inclassified  report 


DhSCHIPToRS:   -C  ,  ,,  s  ed  -  c  y  c.  e  ecological  systems, 
Wirroorg,.nism,s,  (arbon,  Wetabolism.  Photosvn- 


t  h  e  ,^  1 


"•■.     Disposal,     Biosynthesis.     Organic 
™-terials.      h  e  a  s  i  1,  i  1  i  ,  y     studies,     CorTibustion 
Oxidation,     Storage.     Dehydration,     Oxvgen 
<.irbon     diuxide.      .Sanitary     engineering 


AD-.  . 


Div.    16 


TISTB  AW   OTS  pri ce  $■ .10 

Army     Biological     Labs..     Kort     Detrick       Md 
Oh^ANnlSix""''     ''"    <-LIMrAL    CHARACTtRISTICS 
by     A.     Va,     Z a p o r o z h c h e n k o .     ..     Jan     ' ■        ^n  8en 

no.     KD.-^-...      r-..-        ;     r,3ns        no.     -  :     f^o.    Jr^ 
01     Wicrobiol'igy,     tpid 

^3i  ^ .    p p  ,  ■••-'•■■ 


emiologv  and  I mmu n ob i  o 1  eg y  , 
Inclassified  re  port 


DtSCRIPTOHS:    -Bacillus  anthracis.  tpidemiol 
"  J  ^  -  Distribution,  Diseases. 


A  D  -.-----.  .J       U  1  v 
TlbTB  AW   uri,  price  $'   IT 

Arm>  Biologica.  Labs  ,  hon  Deirick   Md 

^A^T^'^l«'^l"  *''"'"'  """•  ^"^  arzauas-ookk^ 

•  ATTih.     ORUISi,     TRAll 

li  V     W       K        I  imof,.  ^ev  ,      I        I        kare 


1 n  a ,  and     I  .     P  , 

P           Hepl         no  ,  KD.;-      \,:     T 

,         ,                                                      f  r  o  m    J  r  n  ,        o  f  M  i  r  r  o  b  i  o  1  o 

tp  idera,  ,.  .  ,,,.»      jnd     Immunob  i,j  .  og;      ...  pp         -2-, 5 


ko.ushev         ..      Jan 
;      Tran^         no 


g.* 


n '    .  a  s  s  1  f  1  ed     report 


nKsCRIPTiiRS:        'Bar  ,  :  ,  ^  s 


Wan        \, 


us     anthracis        Ho  vines 


■e-erinarv     medicine,      t p  1  d em  1  o  1  0 g \ 
Diseases 


AD-2Q0    P96  Div.       16 

(TISTB.  A*       I   Is    IT  1     .■    I  ■ 


0 


^.['^'     ""    :    "J"-.<  :     Lais,  ,      hort     Detrirk  ,      Md 
MlHHlwI/ATIiA     ,   ^      A.OiS      ,,-,rK,(,MUA        ^K.U'TI     L 
AND    Aluh.s        srn.i.WUA.      ALBlJ'ICTKs     sMm 
by    r.      Toumanof  f  .      J  .,  n     -    ■,      -'(,.         Trans,      n'  ,       '  ZC 
I     .Soc  1  et  e     de     Pa  t  ho  1  og  i  e 
•■'■"■•     "'      I  h  f     Society     for     hxotic 

I  t   n  i     .  o  g  V    .   ^ 


Ir^-n     Bulletin     de 
'  \      '.  1  .J  u  e 

PP 


■  •  ■.     ,     ^  r  a  n  I  e  ,      '   -  ^  0  ) 
I   nclasvlfie,)     repirt 


DKSTR  IPT(  RS  :        •(   .,  1  ,  r  ,  ,;  ,, , 


,  f  n  ,  s 
AD- 2^0    V  f 

nsrii  ("I  ii 


H  e  ;i  r  '    (!  u  c  t   1       n 


1)1  v. 
I'TS     pri. 


1  r. 
I 


•,'0 


0  1  v 


of      I   n  1  (.  n     (' 


I  r  h 1 d  e    Corp 


T  o  n  a  .« ,1  nd  a  , 


1    1  n  ,1  e     (    , 
N         ^ 

?lh'^R'.'rV\'""'''"""    '''■    ■'"'     '-"*^-I'«NR.TlK. 
1  R  h  St  R  I  4  f  Ii'S     1,1-      lU  (.1   I). 

Brogress   rept  .   no.   '   .   June    ,  -h  ,-1,  .  3 

•   )     ■'    B.   Ri  nf  ret.    ^^    Mar  Oj. 

'  '  n  t  r  ac  t  S o n r  -  -00300) 


I 


P  ■ 
1  a  s  s  1  f  I  e  d  r  e  p  I  r  t 

r  '•  .  e  r  V  a  t  1  .  n  ,   h  r  e  e  /.  1  n  y  , 


34 


Oh  SCRIPTOR.S  :    'lUo  ,!  . 
B  r  o  .■  e  s  s  1  n  g 

I  IsTB  .\»   i  rs  pr  ice  |-  .*60 

Ouart  erra.ist  er     hood     and     C.ntainer     Inst        i„r     the 

Armed     h  ,,rc  es  ,     Oh  1  c  ,ig,,        1  1  1 

H,00     BRODICTION     [n     TlSSIl      CILTlRh    Th.CHMOLfS 

InteriTirept. 


MEDICAL  SCIENCES  -  Division  16 

by  Anne  K.  Byrne.  Feb  bj.  18p.  (AMXFC  rept.  no. 

(Proj.  ■^X8^-l  3-CC2J 

Unclassified  report 

UtSCRIPTORS:   .Tissues  (Bioloay).  Tood. 
Culture  media.  Plants  (Botany^  Vegetabi, 
Orowth,  Casein.  Production. 


35 


.  es  , 


AD-23T  Ui      Div.   16  I, 
aiSTM/i-JH;  OTS  price  $1.10 

ConnecticutU..Storrs. 

THK  ALKALOIDS  OF  WITHASIA  SOMMFLRA 

final  rept. ,  1  Sep  fcC-JI  Aug  c2 

by  Arthur  E.  Schwarting.   15  Nov  to2   ..n 

^Contracts  DA  CML- 1 8- 1 C8-61 -G- 1  a nd ' DA  CML-1 8- 

Lnclassified  report 

DESCRIPTORS:   -Alkaloids.  -Organic  compounds. 
Plants  (Botany,.  Chemical  bonds.  Spectra   In- 
frared.>   Molecular  structure.  Synthesis  ^Chem- 
ical,.  Molecular  isomerism,  Chromatographic 
analysis.  Hypnotics  u    sedatives.  Drugs.  Chem- 
ical analysis.  Pharmacology 


AD-:  ^-  z^^  Uw.        If,   29 

TISTB  AW   OTS  price  ♦:.'cO 

Quartermaster  Food  and  Container  Inst,  for  the 

Armed  forces,  Chicago.  Ill 

DEVELOPING  AN  INC  ONVENT  1 0,SAL  FOOD   ALGAE   BY 

CONTINLOLS  CULTLHE  UNDER  HIGH  LIGHT  INTENSITY 

Inlerimrept.. 

by  hiobert  0.  Matthern  and  Robert  B   Koch 

feb  ^,-,  23p.    AMXFC  rept.  no.  !-.;• 

Lnclassified  report 

DESCRIPTORS:        -Food.     -Algae.     -Closed-cycle 
ecological     systems.    Culture    media.     Instruments- 
'on.     Laboratory     equipment.     Operation,     Illumina- 
tion,    Product  ion.  .  i  uuima 


AD-r^j  .:"•'      Div.   1' 
TISTB  CCH   OTS  price  $,•  .  oO 

Tennessee  I  .  .  Knoxvi  lie. 
BACTERIAL  METABOLISM  OF  PYHIMIDINES 
l-inal  rept.,  1  Oct  t:-31  Mar  t,-, 
by  H.  G.  Biggs,  Basil  Doumas  and  others 
,-.  Mar  'J.  ;)5p. 
Contract  DA  ..^- 1 -*  ;--m  d-Z  1  29 ', 

Lnclassified  report 

OESCKIPTOHS:   -C ory nebac t e r , um ,  -Metabolism 

Organic  compounds.  -Nucleic  acids.  Inhibition 
Irine,  Hats,  De soxy r  1  bon uc  1  e  1  c  acids,  fiibonu-  ' 
cleic  acids.  Labeled  substances.  Carbon   8 1 0- 
ch em istry.  Biosynthesis. 


AB-299  .Ai  Div.    :t 

TISTB  AW   OTS  price  $2.b0 

Puerto  Hico  L.  School  of  Medicine.  San  Juan 
sriDlES  ON  ACLTE  A,\D  CHUONIC  MANSON' S 
SCHISTOSOMIASIS. 

Progress  rept.,   :  Mar  ',_-Feb  cj, 
by  F.  Ramos-Morales.  Feb  c-,   <p'  tables 
Contract  DA  A^-:  V-md-c^-* 

lnclassified  report 

DESCIUPTOHS:   -Schistosoma.  Analysis.  Diagnosii 
Spleen,  Liver,  Eosinophils,  Hypertension 
Oamma  globulin.  Complement,  Diseases. 


Division  17  -  METALLURGY 


AD-2  *  '     '^^  D  I  . 

^T1STB/AI»       OTS    pr  ic<?    ♦  '     -'' 


Tulane    I  School     of    Medicine       New    Orleans        la 

STUDIES    OF    KESPI8AT0RY    FLNCTIUN     KOLiOXINt. 

THORACIC    AND    THORACO-ABDOM I N A  I      ISJLRIhS: 

PILKONARY    COK^LIANCE.        :       ALVEOLAR    VENTILATIns 

,<        INSPI  RED    VS    DISTRIBLTION  .        ,       VKSTr;ATI>i\ 

AND     GAS    EXCHANGE.         ■'        VE  N  T  1  I  AT  I  ON -P  t  RM   S  1  (A 

IHBALANCE , 

by  Morton  M.  Ziskind  and  Oscar  Creech   Jr 

28  ■«  r  '  ■   ■ V  . 

^Con  tract  DA  49-007-«d-7'?6) 

Lnciassified     report 

Ot.  SCRIPTOHS:        'Xounds     and     in     jries       *  ,  ^  n  ,4  s 
Respiration,     Oxygen.     Carhon     iliox^ne       i><<)fn 
coniuiaption.     Absorption       Pa'h^     ogs        Tn-rix. 


17.    METALLURGY 


AD-.-^'  uiv. 

,T  I  :>:*    uON       ur^>    p  r  1  ■  e    $  .  ^  " 

Naval     Re->e.irrh     L,ih..      W3^hl^Jt     n.      U       C. 
CRACH    Ton,HNr.-5.-,    uh     T»i.     'I  1 '.H -i  T  K  :  S  >,  r  •'     SHttT 
STEt.L-S 

Interin     rept., 

by    J        i        ~iri«le>.     T       r.     Ljpf-n.      in.:     «       S. 
Cent  on,     br.  ,-et)     -      .      '     p.        N  H ..     r-.^t.     no.     5895) 

I  n  >•  .  *  N  >  1  :   :  ^ ■;     r  ^p  ''  r  t 

LitSCR  IPTORS  :        'Steel,     -1  n  e  h  t  .  .     ■'.■,!     tre*!'<-n'. 
rr.icture        Mecnjnics      ,      ^-n^i,e     .r     .-.'■le,, 
Surface^,     r.  xperiaent^l     ili'i.      ^-'.     M.'^-'inical 
p  r  )  p  e  r  t  I  e  <  . 

AD-.    '•»     •  ■>'  U  1  V  . 

TIsTM     AH       >,TS     prie     $.'" 

Navj.     Re^eir'-n     La.'j.,      »^^nl^jton,     U.     C. 

AN     KLf-CTRi   N     H  RA(  r(j'.RAHHP      ^TIDY    OE    THt.    MECHANISM^ 

01-     UICTIL.     RIPTIRI-      IS    HITALS. 

bv    r        [)       Hei^ieii,  .lec     62,     f'p.        v'^RL     rept. 

n  )       ^  8  ■  i  , 

Unclassified  report 

,;  r  .s  (,  R  :  e  r  -<  ^  :    •  ,-  r  i  ■  •  .<  r  -   ^  ■■     -  1  •         "*  -  ■   <  \  i  , 
Ourti.i'-..  -ine.r  ^;re^,,-,.  hrjctojrdpny, 
dirr'strj'jre.    .ectrn  aicroscopy.  Steel, 

^n(.v>,^.      ^'jp'jr-'. 

AU-.    •■'         •  uii  V  .        17 

r :  ■iTM   1/ jN      '.  r-.    ;.  r  i  ■•  e    $'  .  10 

A  r  ™     ii  r     R  e  ,  -  1  r  ■  n     ^   1  j  n  •]  1  t  1      -i  .      "  t  1  c  a  g  o  .      III. 

h  I  Hr  H-R.-.  ISFoRCKLI     >llTiL->     \N.<     A,.  LOYS. 

H  I  -Wo  n  '.  n  .  V     r  ep  t  .      no.         ,       .     t'  eo     o*:  -*,     -  -  : 

hv    N       «       Hirilii,.R       L       ••.:Non.     and    *       M, latest*. 

-      Kirn     •       .         p.  Itepl,      n  iK--H..«l-5^ 

.  I    -  n  t  r  1  c  t     '.  I )  «  -  •  .  -    ■ 

Unclassified  report 

DrM-^lr-Tri..       •■<-;n^.rcing    laaterial  •<«'allic 

taxii.e>.     '^     iiii!..7i     i.loys,    Conposit  e    nii  tri- 
als,    Elas'ii'.  '       Ten. lie    properties.    Mechanical 
'    5ert;  ».       inenii.ii     milling,     Manufacturing 

"»e'n:I>,         '.  erv.        IJH. 

AD-2*^'«    20A  ..IV  1'' 

(US'  M   ni)s      ')  r-i    pr  1  ^  -   $  '.60 

J.     ...,  J,.     4-     i  .  i      Inforiial^n     Center,     ColHHbUS, 

0.1     J 

A        .-'-iS-ilDS     Oh     THK     yH\     'r  Ht    TOCGHNESS     UF 

Sf.  'RAL     ^TA.MKS->     STFKls     .S    SHEET     FORM. 

bv     .'        J.     Bar)ne     nd     \        «.     Hall.        }^     Jan    63, 


1 V  .     DM1  i'  meno  .  no  ,  16^, 

(Contract  AK  ,'_■.':  6)  77A7  ,  f  r  0  j  .  .  ■^-■^'"Oj 

I  n.-  1  a  s  s  1  f  1  '-d  r  !■  p  0  r  t 

DE-M  RIPTOH-,  :        'Malnl-ss     s  !  e  .- 1  ,     Siress-s. 
Chen's.     I'ea!      'r-a'-nen',      Tensil>-     proper'   les, 
r  e  s  !  s  ,     Experimental     data,     I-  r  a  c  t  u  r  e       Mechanics 
Tables.     Mehanial     properties. 


AU-:-*8    292  Uiv.        17.     26 

,  !  I^TM    FtRW     OTs     p  r  1  r  e    $."  .  60 

Nuclear     Metals     In-.,     !amt)rldi)e,     Mass. 

UK  .  Kl.iiPMKNT    01-     ;iIK^     MjH     h  X  T  K  !  s  1  d  n     Of      '^'^\'.^\ 

^■APe.^     Oh      -.TKLi.     AM)     HEKHAI   lOKV     ALl.OV^ 

interim     technical     dO'uraen'arv     progress     rept.      no. 

■  -     N  e  p  -  ■  ■     [)  ^'      -  .   , 
Tjv     J.     ':       Hjn'.      H        '.        .ienicins     and     Others. 
-,    <l^r  ■     p  .  •  .-p'  .     T  )  .     NMI  -4700.6) 

.1.  on-ract     A  I-      ,0  v  o  ,  V  ,  c  '  <e  ,     Pro;.     ~'-'L''' 

I'  n  '■  1  a  s  s  1  f  1  "il     report 

j  h  ~i '   K  I  P  ;  I )  -'  -1  ;         •  i;  1  e  i  ,      >  •  -  .•  1  ,      r'  e  1  •      r  ■■  s  :  s  ■    1  n  • 
m  e  I  a  i     and      1  1  :  0  v  s  ,        •■  r  a  ^  i        -  i  •  •■  r  1  1  1  s  .     M  •■  •  a  1  s  . 
Compjs;'-'     ii'erials,     ■    :jh     ••■n]p.-r4'..r''     res"irh. 
[•  X  ■  r  J  s  ion. 


A»-29t  559  D-v.      17 

(TIStHMM      OTS    price    $3.60 

Witer.i'i     Arsenal,    N.     Y. 

rvir       MtNTAL    r.VESTIGATION    OF    THE    FATIGUE 

bttlAvluK    OF    THREAD-TYPE    PROJECTIONS. 

by  K.  E.  Ueigle,  K.  R.  Lasselle,  and  J.  P. 

Purtell.  Dec  d2,  32p.  ^Technical  rept.  no. 

•  VT-K.'<-6219) 

vUA  Proj.  5897-01-006) 

I'nc  1  assi  f  ie>i  r  .  rt 

DESCRIPTORS:   •  r  1 1  1  j  u  ••  .Mechanics,.  Machines, 
Design,  Expe r 1 nent a  1  data.  Tests,  Stresses, 
Loading  .Mechanics),  Screw  threads. 


;D-298  5b3      DJ».   17 
vTISTM  .M   OTS  price  $r.60 

Astronucledr  Lab.,  Mestinghouse  Electric  Corp., 

Pittsburgh,  Pa. 

PILOT  PRODLCTION  AND  EVALUATION  OF  TANTALLH 

ALLOY  SHEET. 

Quarterly  rept.  no.  j,  1 o  Oct  o2-l6  Jan  o3, 

by  K.  L.  Aaaon  and  K.  I.  Begley.   1b  Feb  o3,  25p. 

(Bept.  no.  MANL-PR-ll-003) 

(Contract  NOw  o^-Oojo-d) 

Unclassified  report 

DESCRIPTORS:   •Tuntaliaa  alloys.  Alloys. 
Hafniua  alloys.  Tungsten  alloys,  Resistance 
(Electrical),  Hi  ijh-t  e»perat  ure  research, 
Theriial  expansion,  Rec  r  y  s  t  a  1  I  i  zat  ion  ,  Experi- 
iiental  data.  Sheets,  lapurities.  Analysis, 
Keport>,  C4rl>un,  Oxygen,  Nitrugen,  Dui-tlilty, 
Melds,  Lo«-t eapera t ure  research,  Mechanical 
proper t  i  es . 

AD-298  583      Oi».   17 
.TISTH;AH;  OTS  price  $1.60 

Materials  Research  Lab.,  U.  of  Calif.,  Berkeley. 

THERMAL  PKOPEKTIES  OF  ALLOYS  AT  HIGH  TEMPER ATLUES . 

Final  rept . , 

by  Raymond  L.  Orr  and  Ralph  Hultgren.   1  Har  63. 

ICp.   .Series  1  '7,  Issue  8) 

(Contract  AF  „  ^ 038)83) 

Unclaailf ltd  report 

DESCRIPTORS:   'Alloys,  Metals,  The raody 0 jalcs . 
Enthalpy,  Specific  heat,  High-teaperat ure 
research . 


A  [J  - .    •  -      ■   ^.  [,  ,  ^.  ,         .  - 

TI  .^ry    [iR«       (IT  .s     iir  1  (  e     J-  .60 


Armour     Research     Koundation,     (hicnqo        111 
LyHRITriLMKNT    UK     .M  K  T  A 1  .^     m     OHGAMC     I'lOriOS 

Quar  t  er  ;  \      r.'i'l  .  ,      •     Dec     •  .  -.  J     Keb     ■ 
!  .^      *  .      l:  "  s  t  nker  .  M^ir     •  ■      ; 

[{■--■  ■      - 1 

.L  .1  n  t  ra  c  I     U  A  -  '  '  -(.jH  IJ  -     .  .  -     "     -' 


Re  |:t  .     no  .     ARK 


I  n  c  I  ,'i  s  s  1  1"  1  .•(]     report 

nes(PIPTOl;s:         -Me,.:..     .Oryamc     m,,,eri.;. 
Mech;inica.     prnp,.  rtie.,     Single     crystals. 
^  r  H  r  [  u  r  ».       M  e-  c  h  a  n  1  r  s     ,     A  i  u  m  1  n  u  rti    /l  1  o  >  s     'iron 
alloys.      M  e  e  .  ,     li  r  1  t  t  .  e  n  e  s  s  ,     1    1  ,j  u  1  <1  s  . 


AD-208     irOf.  Oiv  .         17  I 

ri^TM     AVI        OT^     ;.rire     t.i.60 

Narmc,     Industries     Inc.,     .-, ,,  n     Diego        (alif 
rhh      INU.sTIi.ATION     OK     K\OTIIKHMIC     HHAZIN(,    OF 
RKKRAtlOR^      Allocs. 

Quarter  ;  >     rept        no  .        .     ■     Nov     •  .  -     ■     Jan     • 
t  .^     H.     0.     H,-,nning,      J.     R.     Armstrong,     and     K.  'a 
Long  .      .  -'     ^  ,.  t,     c3,      1  5p.  ,       ' 

(Contract      N  •      0  (I  9  )  592  3'' )  ' 

'  I'n  c  1  a  s  V  1  f  1  ,.,j     r  . 


ir  t 


^^  S(  f  IPT(1R 

fT^  •■    t    .1     !      S  ,\ 


Sliver 


.  de  r  s  ,      -  lie,,  t     re  s  1  s  t  ,-1  n  t 
vs  ,     I  xper  iment.,  :      d,M,,  ,     Niobium 
"•"■>-.      W"  .  .*  Ixlenum     „:;uys,      Tungsten     aMovs 
.'■a-      <>f     f,,rm,,tion.      Temperature,      Ignition' 
0>i,l,,,  ,,,n-redur,,,.n     re„r,,„ns.     Tantalum    il  1  .  o  v  s 
I  h  e  r  m  1  I  e  ,     B  r  a  7  1  n  g  .  '   ' 


I  1  ^  I  VI      A  VI 


1»1  V 
I  ^     p  r  1 


♦    .6. 


^  "'■'''■  -     ^''•■--  T.   h     Lai   .  ,      I    .      „i-     Cal  11  ,   ,      HerKe.ev 
'"■   ^f  ■'   ^     I  '   MHli::   r  1,   N     T.      ,'1,  AT     1   -.I'ACm     1  \     MITALS 
A  Ni'      ,1. 1. 1    ^  ,-,  . 

">     »'>ng-ihan    .  u  s  t  1  -^    (   1,  ,,  ^;  ;     .,n.:     R„  .,   n     :l  u  1  t   11  en 
1     Jan     63.      77p.       ,  fe,    t,  n  1  ,   ,,  .      n.te     ne 
no.     1  .*     .      K  .  u  -■     n .   .      ■ ) 
(Contrail     m1     .,  ■  ^-    -^gj) 

Unc I  a  s  ^  I  I  1 


;  s  e  r  1  e  i 


I 


UhM  KIPTi  H-    'Specif  1    h..  ,,  ,  •(  ,  ^.,.,.   ,.,,. 
t  1   '■  ,   •  Iner.T.jdynaiiics.   •s..,!,:^,   t  v  p  e  r  1  T.e  n  t  ,  1 
dat...  Theory.  Metals,  Copper,  l!r,s.   (.,..„.,,  ,1 
analysis,  H  ,  m  ,  ,. ,,  ^  n  p  h  1  e  .  ,  H,„,Mn,j,  l.tr„v.nir 
radiation,  M.-  (  s  ,.  r  ••'^e  n  t  •   I  . 


I  e-  !    -et  h,  , 

genir  ^  ,  H  1  gh  -  1  e^.,;,,- r  „t  ur  e  re.e,,r.  h   1 

r es  ea  r I  h ,  i 

Stat' 


(lis:*  lO:- 


I  :  r  I  t  1  n 


Uiv 


I  r  ■.  ^ 
ire 
■'"■'.>   1  .  ,   !  .)  u  a  t  1  un  (.  f 
1  1  oy  i . 


'.  25 

no. 50 


Johns  Hopkins  U.,  Baltimore.  Md 

REACTION  OF  FINE  MLTAL  MIRIS  n   IMPiMd  [iADs 

by  P.  W.  Kingaan,  Robert  L.  i.r.r,  .;  r  ,   ,ri 


Robert  B.  Pond.  Sr.   Jan  63.  1 4up 
^Contract  DA  36-C3^-5C^-ORD-33'"'^ 

I'nc  1  a  ss  I  :  . 


I 


DESCRIPTORS:   'Metals,  Defor^.i  •,  Compressive 
properties.  Cylindrical  bodie  ,  Metallic 
crystals,  Cry>tal  growth,  A  1  u  m  .  n  u -^ ,  Test  meth- 
ods. Wire. 

AD-21P  -6';      Diy.   17 
(TISTM, URM   OTS  price  Ib.CC 

Lockheed  Aircraft  Corp.,  Marietta   Ga 
DET^RMINATIO^  OF  DlSlllN  DATA  FOR  HEAT '  TRl  ATED 
TITANIIM  ALLOY  SHEET.    VOU  ML  .3  a .    DETAILS  OF 
DATA  COLLECTION  PROGRAM.   TEST  TECHNIQllS  Al^U 
RKSILTS  FOR  TENSION.  COMPRESSION.  HEARING   SHEAR 


METALLURGY  -  Division  17 

CRIPPLING.  JOINTS,  AND  PHYSICAL  PROPERTIES. 
^lnal  technical  engineering  rept.,  31  Mar  5?- 

Mar  bZ    on  Materials  Application 
by  W.  M,  McGee  and  B.  R.  Matthews.   Dec  -2 

-:.ip.  •         . 

.Contract  AF  JJifclb.tJ.^D,  Proj   "^Sl) 

.ASD  TDK  .2-335,  vol.  .^  a  )  Lnc  1  ;  s  s  If  i  ed  report 

DESCRIPTORS:   'Titanium  alloys.  Sheets.  Design. 
Uata,  Tensile  properties.  Compressive  proper- 
ties, Shear  stresses.  Joints,  Test  methods 
Vanadium  alloys.  Chromium  alloys.  Aluminum' 
alloys.  Molybdenum  alloys.  Mechanical 
properties. 


,T1STM, AM)  OTS  price  51 .6C 

^orelgn  Tech.  Div..  Air  force  Systems  Command. 
*vr  ighi-Patterson  Air  K.irce  Base,  OHIO 
MLCHANICAL  WORKING  BV  CUTTING  OK  MLTAL  POWDER 
ANTIFRICTION  MATERIALS. 

by  A.  Ya.  Artamonov.   I3  Keb  >  ;,     '..p.    i;Trans 
no.  KTD-TT-o. -:.,-.:  f  r  om  Geok  h  1  m  1  c  h  e  sk  1  v 
S  b  o  rn  1  k ,  no.  ~ .  pp.  ,  ;  _ - ^  _  '  '  t '  ) 

Inclassified  report 

DESCRIPTORS:   'Cermets.  'Machining.  'Machine 
tools.  Hearings.  Mechanical  iMirking.  Powder 
metallurgy.  Ponder  metals,  Lxperimental  data 

orous  metals.  Antifriction  bearings.  Steel  ' 
friction.  ' 


AD-.  -o  -pa      ^j^,_ 

.TlSTM  AM   UTS  price  J ' . 60 

J^pck   W   M.,  Lab.  of  Lngineering  Materials, 

<  alif .   Inst,  of  Tech. ,  P  sadena 

SOLID  SOLUTIONS  IN  S  I L  V  L,i-PLATI  MM  ALLOYS 

by  W.  Mement  Jr.  and  H.  L.  Luo.   Jan  c^  '  .p 

>  1  ec  hn  1  c  ,i  1  rept  .  no.  ■  ■ 

.Contracts  AT-..,^...::  ^.nd  Nonr-;2C3C) 

^  'nclassified  report 


OKsrRIPToRS:   'Alloys.  ^Crystal  structure. 
'i.ise  ..tudies.  Platinum  allovs.  Palladium 
■''  "  >^'  ^'  Iver  ,,  1  loys.  X-ray  dif  fractinn 
<J  n  ,.  1  y  $  1  s  ,  Data.  C  r  v  s  t  a  1  lattices 


AD-.    •-'    3ir  Div.        •" 

a  IsTM    liRn       UTS    price    «  '  .  00 

Lockheed    Aircraft    Corp..     Marietta       (;a 
iJtTlRMINATlON    OK    DLSK.N    DATA     KOR    IILAt'tRKATKD 
I  ITANIUM    ALLOY    SHKIT.        V(,LUMF    :\\         TKST    TFCH- 
M'.'ltS     AND    RKSULTS    KOR    CRKFP    AND    FATIGUL 
^  1  na  1     rept  .  .      ■■     Mar     "•  '-  •  "     Mar 
A  p  ii  ,  1  c  ,-)  t  i  o  n  , 


on    Materials 


'  .*     1'.     U.     White    ,,nd    !1       T       Watson.       Dec    t."        --Sn 
Contract     Al      •  ■     ■   "  .      .    .._.   _     Pr(,j  .     738"!  ; 


VASD  TDK 


I'i  SCR  IPToR.-s  : 


,  Vol.   . t 


nclassified  report 


■Titaniur  ali„\s,  Creep,   laljgu. 
Werhanics  .  Data.  Test  methods.  Sheets   V  a  r 'i - 
'''"■"  ■'■■".Vs.  Chrnmiurr.  .,;,„>..,  Alur,inum  a  ,  .  .,  v  . 
*"'  .  >  t  denum  almys.  Meciii.nici  pmperties    '   ' 


AD-298  937      Div.   17 
ITISTM  AM"  OTS  price  «1.tO 

Arr.,t.r  Research  l-oundat:  r   Chicago   ill 
:<:  sPKRSION-STRtNoTHtNKIi  .ANADRM  .ALLOYS.' 
"■■^ '"■'■•■'  I"''!)!  .  no.  1.  ^^    Dec  C2-13  Feb  63, 


37 


DiTlslon  17  -  METALLURGY 


MIUTARY  SCIENCES  ANn  nPFUATinxTo      T^.._._. 


DiTlslon  17  -  METALLURGY 


by    F       C       Hoi t 1       12    Mar 
(Coat  net    Nf-  Co  V  W  ,  '.  i*e  " 


8^  p  t    no 


l(icli$«ifi»d  report 

DCSCtlPTOBSx   'Vaaadiua  aMor?   •Oiipersijr, 
kardaaiag.  Poader  ■•tallurgy   Hiobiua  allovs 
Tttaaiaa  allojri.  Sintering,  D«-njity   ZirconijB 
Hafalaa.  laparltiet.  H  i  g  li- t  f  ape  r  a  t  u  re  r  ^  !  e  a  r  <•  i 
■  efractorjr  aateriali.  Sheets   Oxygen,  C  a  r  b  5 1 
Kitroges   ■echaaicai  properties.  Tantalua  a  - 
loyi.  Hardnesi.  Additi»ei.  Preparation. 

kD-Z   *a  T-.'      D  1  »  .    '  ',  25 
(TISTB,  AMS   OTS  price  $1 .60 

■•tallargical  Research  Labs    byrarjsf       N   ! 

CiACH  INITIATION  IN  BETALLIC  ■ATEKIALS 

Qaarterlx  progress  repi.  no 

b;  K   Schroder,  P   Packaan,  anJ  V  Mf  ■.  <,  ^ 

fab  ^3,  "'p   iMiis.   vRept,  no   UtT   t   •  ^- 

630<fQ' 

(Coat  r act  N^::M>5>5^i) 

L'nclassififJ  r-'port       ' 

DtSCBIPTORS:   'Fracture   Hechanics  .  •■eta;s, 
Acrylic  resins,  Tungsten,  Lithija  coapojnd-,. 
Fluorides,  R  ec  r  y  s  t  a  1  1  i  la  t  i  o  n  .  TrystJl  1  a  t  t  :  c  •• 
defects.  Crystal  lattices,  Orain  strjrtjfs, 
Tbeory,  Teaperature,  Surface  properti's, 
Oacl  I  1  1  ty 

kD-i  *  ^         '  -        0 1 » 
(TISTB/AB   OTS  price  %       60 

Aorojet-General  Corp.  Sacraaent)   (».;f 

EVALLATION  Of    HIGH-NICKEL  STfctl   FuR  APPIWaTIWN 

IN  LARGE  BOOSTER  aOTOR  KABRlfATIUN 

Qaarierly  progreis  rept   no      Uct-Der  ')2. 

Jaa  t'.  i-:p   illus   tables   Rep'   no      5-82Q-2, 

(Coatract  Af  'Jvt^'^3'^, 

Lnc.assified  report 

DESCRIPTORS:   ^'Steei.  'Aging   'Har-ensite. 
Nickel  alloys.  Helling,  Processing   Hfta. 
plates,  Betallography.  Rocket  cases,  Cneaica; 
aaalysis   lapurities.  Experiaenta.  data 
Aaalysis.  Delding,  be  ids   tff^c'.  iveness   ij«i- 
pressure  research.  Tensile  properties   Ko,..ng 
■ills,  Mechanical  properties 

AO-29-*  U-      Di». 

i'TISTb  «««   OTS  price  $4.60 

lopublic  Aviation  Corp.,  Karaing.lale.  N   "i 

B-liOVCA  TITASILM  ALLOY  EXlK^bluN  HKO(, KAb 

lateria  technical  engineering  rfpt.,      Nov  'j2- 

16  Fob  o  t , 

by     Murray     H       Levine.        '  •^     Keb     •  -P- 

(CoBlraCt     AK      ■;     -. -: "    ■?'■„•,     Pro^,      ■>  -  ' 

( ASD    TR     i-'      J,     pt.     ^,  1   nc  . a s s  1  :  .  -  J     report 

OESCRIPTOUS:        "Titaaiua    a..oy.,      .analiam    a.loys 
Ckroaiua    alloys,     Aluainua    a..uys.     Dies,     'eramic 
coalings.     Manufacturing    aelhods.     Jraxing        Ma- 
chine   processing     ,     Defornalion.      !l>'at     treaimr.Tt. 
M  1  c r 0 s t r uc t u re  ,     Extrusion. 

A^>-  ^  y  *     .'  U  1  ¥  .         •      ,     K 

(TISTM    BKk        uTS     price     ♦-.f'.n 

Saell,     foster    D.,     Inc.,     New    torn. 

•  CVCLUPMENT     UK     I.LTKA-THIN     KUb     PKfcbtHVATI.t 

COMPOUNDS. 

Qaarterly  repl.  no.      '  Nov  62-11  Jan  63, 

by  Mil.iaa  Higlas  and  Bernard  Berke^r-v. 

27  Feb  '.  J  ,   '  'p. 

(Coatract     NOw    ',  '-,^-*J-c 

tnc.ass.fied     report 

OCSCHIPTOHS:        »Melal5,     'Coatings,     'Corrosion 
lahlbition.     Steel,     Polyaers,     K i i as ,     Soaps, 
Fitly    acid    eiters.    Fatty    acids,     Materia. s. 


AD-.    -Q     7^7  Di V 

■'TI'sTB     4H        (ITS     prir^     %■      >,0 

*■■  ''  "^  \  i*-^  lo'.;  if     f;ng  inhering,      Ann     Arbor. 

I  VVK  ST  I  i,A  :i  ON     lU      i;7(ID     KtlAl      BOIlINr,     H  t-  A  T 
rrlANSf  tH 

'^j<r'»rl»     progress      r^p'         no 

bv     «irhard     t        Balihis-r,      Ho.i.-rt     t         Harry     una 
I'h-rs        ^-b     63.     43p.      illus  K-p-         no       6^52b-'..-P 

1    on-rac      AF     3  3(616)82'"',      Pro;  ..  ■  .  ■ 

Ln'-;as5ifi-d      report 

DtSfHIPro.^S:         'liquid     «i--^:5,      'H.-,!      -ransf-T, 
•  *•  ■   ■  ^     ti  "  1   ;  :  n  g  ,      I   i  b  o  r  a  •    >  r  v     •■   j  u  i  p  m  '•  n  t   .      P  i  p  •■  s  , 
H>;;-r     •■jb--s        Boilr-rs,     Design,      Potassium. 


Da  •  a  ,      Sj 


boiling,      -V  ;  k  a  .  1      m  .■  •   i  ;  s 


A  iJ  -  .    ■   •  1)  1  i  . 

T  ;  ^  T  «     AM        I    r  s     p  r  1  --  -•     $  . 

»itert)«n     Arsenjl     l^b^,,      b,iss, 

A  I.  IS',     Ki^HiSSi      (I-      -Jt     M-M.-Ml      -ST  ML. 

■  '*     ">        '        -^rn      .d.         fet,     ■,  -p.  Terhniral      rept. 

no  ,      •  Ai.-TK  -     .      .1/11; 

,UA     Proj,      I -H-<J-2^^01 -A-n  1  ) 

t  n  r  1   I  •,  s  1  f  1  ed     report 

Dr  3(   H  !  Plt'k -1  :         *  ■*  J  1  n  g  .      'st^rl,      n  p  ,,  t      t  r  e  i  t  a  f  n  t  , 
^  '     '  **  ■      1  I  .    '  y  s  ,     i     ■  t.  d  ;  t     ,1  I  1  I    y  s  ,      b''  i  ¥  Im!  e  n  u  i»     a  i  1  o  y  s  , 
■^.^rdn••^^.      (h.-mi'i;      anJ;ysl^,      Tfn^ile     pr^   parties 
b'''''>ni-i:      pr.crti.',.      T^i'ilfs,      biorostrurture, 
H  J  r  r)  -  n  1  n  i 


AD-2T5     32r  Div. 

(TIsTM     Ab       lT^     ,;rir^     |     .^Q 

•  itfrtoxn     Ar'.eni.     [    its,,      M,iss. 

r-U      M   TTM     PKoP.KTI.S     ANu     SH^AH     THASSITIuNAL 

f.  r  HA  I  loR     (,^      o  •   •      ^T  ,   I  1    , 

by     Joseph     i         Slinev     an!     fr^-d     ^^n■Illd.         feb     6J, 

2''P.  T^rhnir,.      rept         no,      ■  A  L  -  T  H  -   '66.  5/2  ) 

(DA     Proj.      5JJJ^^L8j 

Un  r  .  I  s  s  1  f  1  ••()     report 

•j!-  M   H  !  H  n   N  S  :         'ste^;,      •  s  ^  ,.  ,,  r      stresses,      f  r   i  r - 

'      jriphv,      'h^-mi:-!.      in  i.  .sis,      iuw-teaperature 
r'seir-n        yi;,rs.      ifit      'r-itment.     Tensile     prop- 
•■rties,       Impart      shori.      hrnrtur-        b>-rn^nirs 


r I ^ r«    A b 


U  1  V 

T  "i     p  r  1 


-''.     8 


L  o  c  k  n  e  ►■  d      A  1  r  ■   r  a  r  t      i    o  r  p      .      i  j  n  n  v  v  a  1  r  .      i   a  .  i  f  . 
SOLID     -sTAIi      PHiPrHTN's    ir      :tl-sblTH     A'.D    TK.LIKlIb 
ALl.OY.I     ASLi     I   1    Ml'i       M,-,:         AS     ASS(.rATrD     H  I  HL  I  |M.  K  A  P  H  1 
coup,      r  4  .      1'        H        sir     ti  •■  r  i-  f  i      ■    '  .      '      p  .  ,  s ;,  f  c  i  a  I 

biti.i      jri;inv      n.      3it-'.-'.;      Kept         n.         •-•     -'.-'tJ 

L'n>    ,   iNsifiHd     rr-p'   rt 

DESi  K  ;  fTi   k-,  :        'lii  ti  .  1    .  jr  ...n  1  ^.s  ,      •  s  .-m  r  .>  n  d  ^  ,- t  o  r  s 
I  n  t  >*  r  ■»>■  t   1  .  1  I  c     c  oap  II  u  n  ,:  s  .      H  i  s  m  u  !  n     ,i  .  ,  o  .  s  , 
Tf.      jrijii     alloys,      Inpr'-jn.iti-n,       Impurities. 
'rvsta.       Iittlo,-,.       Vnistropy,      rnr-rnia;      r..ndur- 
'   1  V  1  t  V  .      P  1  e  z  ■   »•  I  •■  o  t  r  1  0         r  V  s  t  ,1  I  s  .      S  i  n  g  i  .- 

r  *  s  '    I  •  1  ,      ^  d  d  1  t  1  V  >•  1  .      i'  n   :  t  i,  r  .   n  il  u  o  t  1  V  1  t  »  , 
^^     "     "■■      *•!      r      s       ',>,      Off     ruili     n.      An^.vsis     of 
•   I  r  I    I  n  -  '  .      s  ■ .  .  I  d         I   1  t  f     p  1  ■   ,  1      s  . 

Alv        -i    397  Div.        17 

risTMAM'     <>TS    price    $1.^0 


A'-r'projf.ts  in 
I  S  ,  -  ,  :  I  ,  A  r  i  1  S  ( 
M  r  r  A  i  -s  V  S  iJ  ;  i  .  I 
H.  1  m  o  n  t  n  ,  w  p  r  g  r 
Jan  ■   p , 

(c    nt  r  i    t    SOW   63-01 25-e) 

Unc  1  a  s  s  1  f  1 


Xfst     '"he-,  tfr,     Pi. 

I    ri:  A  >i   S  I  i       «(■  1  II  I  Si,     I    I-      R     r  H  A("  Ti   H  I 


pt .     no.     2,     16    Oct-16    D( 


r  t 


DESrHiPTDKS:        •!'.',.  t  -  r  ••  s  i  s  t  a  n  t     met.ils      inc! 
a  1  1      v  s  ,      *  '    I  t  r  .1  s      '^  1         r   lil  1    1  t  1    '  n  ,      b  i)  I  y  hd  !■  n  u  m  . 
Molvtidenun      i.,-.v,.      I'ltinium     .iiliiys.      Data. 
HydrauiiL     systems,     meiding. 
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MIUTARY  SCIENCES  AND  OPERATIONS  -  Division  18 


18.    MILITARY  SCIENCES  AND 
OPERATIONS 

*;)-?<^fl  2:.^  niv.     18,  6  , 

r  is:  n    fCi       mTn     pr  ir  ,.    $'i.60  I 

^vstvrr     I).- wl  opm-nt     'orp.,     S  ,i  n  t  a     Monica        Calif 
PKi)<KH)!S(,S    (i|      Tllh      sMPOSirn     (iS     nPKHATIOSS 
HKSMH(   M     AT     sl)(:         fa,I!T      1.      MISToHICAl      PKHSPKCTIVK 
■''     '    laiiil.-     'lain     and     Ilnrls     Kline.         1     Mar     '    •■        :  1  -^  p 

TThniral     n.-Ro.      no.     TN-1      ..'/      '.V  ' 


nrlassifled     report 


OFSTH  rPTOHS: 


'Svmnosia.     'Operations     rfsearch 
•I  omraand     v     rontrni     systems,     'Antiaircraft 
def^ns^.     s..sten5,     Aircraft     int.-rrept     control 
s^st.Tis,      farlv     warnlmj     systems,     I!  e  1  1  a  h  i  1  i  t  y 
rrark-wh  il--sran     radar,     (,uid-d     missiles     (Sur- 
facH-to-surfar,.     .     Mobile.     1)  i  q  ,  t  a  1     systems 
^ntlniss.lH    defens..    systems.     Satellites     (Arti- 
■I'-ial     ,     (.ames     t-ienrv.     Srhedulinq,     Traininc 
'ompot.-rs.     Data     proresslncj     systems 


'9. 


60 


AD-.      -■  1,,^.  ^ 

risTH    A*       i,TS     pri,.. 

System     i),.yei„,,„,,.nl     (   i   rp.  .      Sant.     b..n,r,,.     Calif. 
SIblLATUS    ,,^     MILlTAKi     Hm.I.sTICS    hPIHATUiS     IS     AN 
I  TR  i  . 


I'NDh  RIM  V  I  LclM  D     ("dl 
\^      '.      t         ».,,  Ish 
P  .         Rept.      rii' 


SP 


a  .me  s     L  .      T  ,,  y  i  ,,  r  . 

I'nc  1  .1  s  s  1  I  1  ed     report 


^  eb     ■  3. 


Dl   s(   l;  I  pTi   R  I 
s  1  -n  u  I  .1  t  1  ,  i  n  . 


iJ     1      s     t      ,     , 


ii  J  ra  e    theory 


AD-,    .  - 

,  T  I  .s  I  n    A  » 


li  1  V 
•'  r^     pr  1  i 


''."■'■■''■'      '•  -      Analysis     C'  1  :   i  ,    e . 

*  a  ^  fi  1  n  J  t      '1  ,      J        C  . 

AS    ul'tHAThSs     ASALiSis    ih      Tli 

s>  bTt  M . 

b  *      I  r  k  1  n  J     k  ,1  ;  /  . 

ii  n  J  .  V   .  i  s     r  i-p  t  .      ni 


Air     (■  i   r  r  e  , 
■      b  A  n  H  i  i  L     K  i  P  A  I  R 
<^"   lober     ii,     4lp.         .i.peral  i  .ins 
I   ni   1  ,1  s  s  1  f  1  ,.,;     r.-p  i   r  t       | 


i'^'^'   KlI'Ti   RS:         .,    ;,erat   i.    ns      re- 
''  "  »'  i'  '  >     d  e  ;,  ,    I  >   .      A  r  n  e  (i      Torres 
force     e  ;  u  1  p  11  e  n  t  .      1     '  g  1  s  t  1  '•  s 


AD-ri8    "86  Div.        18 

T  :  ^T  *     HI)        I   T  s     ,-  r  1  .   »■     ♦  1  .  60 


I  r  i   h  ,      M  a  1  n  t  e  n  .J  n  c 
'  i'  I  '  ''  "-  .     Air 


I  k  a  , 


1  t  1  li  n     '.roup 


I   f  f  1, 


.  f     Sa 


I    p  e  r    1  t    1  i 
I     per     I  t    1   i 

V""^'^    i  ^^  .iTUi-s,  ,,s   ,,^    .^.tUD   asd   i.irmas   trcops 

IS     Tim      »iiRl.i,    ».,K     ;  |      IM  as  !(,s     i,|-     CR,  Ti  . 

b  y     J  ,      'i         r  n  ii  e  I         -      i   e  i       ■  ■      .  i      . 

J  'f'  .  p  interi'^researrti 

■1  •■  Ti     .      n  .    ,      I  R  «  -     ■  ^ 

'   1  '■  I  a  s  s  1  ;   1  e,;      r  .•  p  o  r  I 
Df  S(   RlPTl.Rs:        '...r!  are,      Armed     force. 

>    p  e  r  a  t    1  ii  n  s  ,       (    ,l  s  u    l    I   t    l  e  s   . 


AU-.-;-i     7' 
I  I  -S  I  R      II 


D  1  y  . 

Ills     p  r  1  r 

i  !      S  C   1  e  n  1 


^.    8 

♦  -.60 


a  n  d     T  eon 


I   n  s  •.!.,!   e 

A  f  r,      A  r  I  o  r 

'■'"'IIAH  11    LSI   1(       ISM., (MAI  IL-.S     Plax  hi.sISf 

■^'■D    (   (   S  i  i.i'l      SI  s  1  LM;, 


I'  I      M  1  r  h  ;  y  d  n  , 
S    I   UMMANU 


ty    bard    Edwards 

no.      •■■.J  j_12-t; 

'Contract     AK     1^    lC^    7 '9^ 

I  Lb Ll    TDK    «  .:-.,;,.' 


NAVIGATION  -  Division  19 

"ar  '3.  3^p.   .Scientific  repl. 


Lnclassified  report 


UESC  HIPTOKS; 


•Command  ■,•  control  systems 
(  o.nmun, cations  theory.  Cybernetics   Data 
processing  systems.  Design,  Probability. 


19.    NAVIGATION 


AD- 


Di  V. 


1  -5 


,TISTW,  RU;  OTS  price  tc.  60 

National  Aviation  KacUities  txperiraental  Center, 
AtlantlcCily.N.J.  '' 

UALIATION  OK  GENtKAL  AVIATIO.N  TRANSPONDERS 

Interimrept., 

t'.v  R.  H.  BoutiUelte,  R,  b.  Delaney,  and 

».  Herget.  Nov  t ..  ,     ..8p. 

»f roj .  1  8-8Vj 

Unclassified  report 

DtSCRIPTORS:   •Transponders.  'Radar  beacons 
Air  traffic  control  systems.  Flight  testing' 
Transmitter-receivers,  Airborne.  Ultra  high' 
Irequenry.  " 


vTISTP  FR   OTS  price  t^  .  ^0 

Foreign  Tech.  Div..  Air  Force  Systems  Command. 
*r ight-Pat terson  Air  Force  Base,  Ohio 
A  SYSTEM  FOR  BALANCING  AND  DETERMINING  THE  TRIM 
OF  FLOAT-TYPE  GYROSCOPES, 

rt./tt  ^'  ^^o'""/"'-   '  ""  "■•  'P-        :Trans.  no. 
t  lu-l  l-t^-  .88^    from  Soviet  Patent  Nr  .  '^'^a.-' 


(7^U57/26-10), 


DESCRIPTORS; 


' P-  .  "-  Sep  '  • 

Lnclassified  report 

'Gyroscopes ,  *F 1 oa  t  s . 


AD-.  .-^  .  .        D,v.   ;  ^ 
TISTP  'FR'  OTS  price  fi . 10 

Foreign  Tech.  D,y.,  Air  Force  Systems  Command, 
<»r  ight-Pat  terson  Air  Force  Base,  Ohio 
A  MKTHOU  OF  BALANCING  THE  FLOAT  IN  FIOAT-TYPF 
i.VROSCOPE  DEVICES.  '        '   i  '  r  t 

l>.v  V  .  P  .  l.ymar  •  . 


L  TI,  Tx  ,.,  "  •'ar  '  •  ,  'p.  'Tra  ns  .  no 
MD-TT-'..-  P?^  from  Soviet  Patent  Nr  -/-a. 
(7^560a/2»s-io).  -p..  2c  Sep  -'■       '   "  ■""* 

lnclassified  report 


DtSCRIPTORS; 


•Gyroscopes ,  "F 1 oa  t  s . 


AU-299  273      Uiv.   19 
,TISTW  FEH   OTS  price  t-'.   10 

Kaytheon  Co.,  Bedford,  Mass 

INVESTIGATION  OF  ACTIVE  DOPPLEK  VELOCITY  SENSOR 

*^"^,'^V*''' '  ^  engineering  rept.  no.  ;■  ,  :  Dec  l  2- 


Feb 


Var 
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.   V.     Kept  .  no.  BK-231 1 ) 
Contract  AF  ^j.L;,?  K:i^: 

Lnclassified  report 

DESCRIPTORS:   'Radar  navigation.  'Doppler  sys- 
tems, 'Doppler  navigation.  Velocity,  Radio 
transmitters.  Frequency  modulation.  Digital 
computers.  Mathematical  analysis.  Flight  test- 
'ng.  Aerospace  craft,  Errors.  Navigation.  Radar 


Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 
Diviflinn    21   -  WTTPT.FAn    DWnuiTT  cnnM 


ORDNANCE  -  Division  22 


Division  20  -  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 
Division  21  -  NUCLEAR  PROPULSK)N 


20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

KQ-Z  li     :  ',:  Di  V.   2: 

.TISTP,  hR   UTS  price  15. 60 

RCA  Defense  h  lectronic  Produrt^.  iiiiIht.  n    i 

PRODLXTION  EN(;iNfcERIN(.  ASU  PRur(,TlP:   MASI^Ait^R! 

OF  THt  AKRUL  SIRVTY  Kl.TIK  (U  V  -  -'  A  X  . 

Final  r  ep  t .  . 

by  D.  A.  Coleaan.    -'  J, in  '?,  1v. 

.Conlract  l)CU-()S-'-,.:-"t'' 

I  n  c  I  -1  5  ^  1  !  i  H  <  1  r  -^ .  -  ,'  r  * 

DtSCR  IPTdRS  :    •Ridiation  Tie  d  ^  u  r  "-n  -  T   ^v^t►■■n^, 
r.  eiijer  counters.   Indirjtor  :lgrt!^,  A-^"i«-'-rs, 
Sinulaiinn,  Airborne. 

XD-:  '•'    2  j  '  Ui  V  .   2" 

TIST*  PCH'  ors  price  $'.60 

^orelan  Tech.  Div,.  Air  !■  >  r  c  f  ^-.-.--ii^    T-rind, 

•  righf-Pa'!,  erson  Air  l-orcf  Hd->e.  'jnio. 

CHAK(,t  D-PAKTICL  E  ACCEL  E  «A  Td  K  ^ 

t)  y  B   i   K  a  [  n  e  r  .  -  Feb  •  •  .   '  ^y  .        ^  r  i  n  ■>  .  no. 

t-TD-TT-'.-'     '      from    •.osjjars'.  ven"     vp     ./Iitel'Slov 

l-iziko-Ha',  eaaticrieskov     ;:'»>ri'.,r'..      *l^,»,j,      pp. 

I  n  r  .   ^  5  s  1  ''  ;  -^  :      r  -  ..■   !  r  " 

OESCHIProKS:        •Panicle     i  ■  -  e  .  .■  r  i  t  o  r  S  . 

i.vCiOtrons,      >>ncfirorvc.)'rMns,      >vnchrcjtrons, 
Linear     3ccelera:or>.     Pri:  on      i-p..-ri'    irs. 
NjCiear     reactions,     iprci.'icd;  ,jni. 

AD-      .o     ■  •  -  Di  V 

Ti  bTP    .;»     ur^   ,ir  1  c    t    .  f^n 

^  "  ••  '  r  ■■  ■  ■  ■  '       i  h  "  m  1  s  t  r  y     I  i  ^  t     ,     f  .     of    *  i  s  c  o  n  ^  i  n  . 

H  ^  i1  1  s   '  n  . 

THE  HVPtHl  IRIAl.  THtUKtK  KuK  ^U.  .I-,IuS^  Hf:»trS 

ELECTRONS  AND  ATOKs, 

by  Kichap.  H.  Kcfclroy  and  ,;)-.-;:  h  0.  H  i  r  s  ch  f  e  1  de  r 

«  Bar  ■     -   p. 

.CoBiract  AF  J3(657)731^;  Grdnt  NsG-i"'?- 

62(4180)) 

L'nclasi'.  fi.-1  rfport 

DESiRIPTUKs:    'Flectron  b  ,  i  r  ,  r  !  ^..  -  •  .   "Moms, 
t'  .^  s  '  1  '  !  '  y  .  >  ■  d  T  '  p  r  1  n  J 


A  U  - .  1 '    -3       D  1  V  ,    ."  ,  8 

T  I  sT*  P(  K   Ul-^  pr  1  re  i  •  .  ''.n 

Rejearch   id   of  h.ectroTi^^,  M.^s    Injt.  of 
Tecli  .  'anbridge 

I  N\  t->r  I ',A  r  I  UN  OF  K;  t(  IKON -fu  \M  [NrtRACTION  WITH 
A  BEAH-i.ENErtATEU  PIA~,HA 
Dactora;  thesis. 

bv  isrd  U   se t  '  y      •  Jan  63.  11Cp.   (Technical 
r  p  p  t   n  ; 
r.ntr^ct  UA  36-0'••-^^-  •»  1 08  ) 

I'nc  1  a  s  s  i  f  i  ed  re  per  t 

DESCRIPTOR-.:   'Piasmi   ,  v.  ,  ;    ,   Piasma  oscilla- 

'ion-,,   '  h  '■  c  f  r  I  n  [j  ••  1  71  ^  .   ;  T  ■  ■  :  .  .  M  i  c  r  o  w  n  V  e  s  , 

H  a  g  n  ►■  t  1  c  f  i  ►■  .  d  5  ,  f  p  ■,  •  p  .)  j  :  y  .ti  •■  t  •  ,    ,  -  j  ,  •  .  .  -:  ,  - 

o  nance,  Dpsign,   Scatt-rii;.  .ij>i-,  MitT-iii-;   ,i 

analysii,  cjuations,  rt.-i-i^   r.  .PCtroin;igneiiC7, 

Litrahignff'^'^iipncy. 

AO-      ■■'      '«.'  Diy.        .?" 

11  SIP     FK       OTS     price     t       '0 

Air     Kircp     'ambridijp     Kps-arri     I,  abs.,     Bedford. 

>la  s  > 

PROPORTIONAL     COUNTER     SPKCTROMFTt.H     FO^     ^.j-.Ar-: 

X     RAtS     HETdLtN     •     ANU     T         AN^,i:^u^^ 

bv     ^pon     Hprojx.     James     t.        >lan^o•.      in!         i|-r     Siiith. 


U--r     t~,2,     20p.  fppt         no        AF(  K  i  ->i2-1  10'  ;      Insrrj- 

m  p  n  t  a  t  1  0  n     fir     ' .  p  o  p  h  v  ^  1  r  s      ml     A  s  t  r  o  p  h  v  s  1  r  ,     r  ■■  p  t   . 
n  o 
,  P  r  oj         -  cHS; 

Un  r  1  ,1  s  s  1  !'  1  .•  d     r  p  po  r  I 

;)F -ii  H  :  !' TDH  ^  :    "Kadiali  in  w  i.ir'-mpnt   systens, 
X   '  1  >  ^  .  >  J  n  .  Pulse  h  e  1  ,j  n  1   ,1  n  0  :  i  /  c  r  s  . 


AD---  -  ) 


Dm 


.  :  :  5 :  p    ..'»      oib   price   I  ■  ,  10 

Ouiip     '  Durri.iT        N.     C. 

i  N  F ,  A  b  r ;  I  i  (  A  :  :  r  K :  N  ("  ri  f  ■  vi  'f  ;  n  r :  t  k  w  n  s  and  r  h  h 
cuiipf:;::i,)N  tit:*hrs  ;,  ikr^  :  .N:tKA  :.ia  anj 

C(J»IPiJI  NL)  N;  1  .  t   >  r   HMA  : :  us  . 

b  .  k   H   • .  .  n / .  .^   N   K   iet  h  and  ut  he  rs  . 

1  iOii  ,     i,p  . 

(Grant  Nonr(C)00069-62) 

Unclassified  rpport 

DESCRIPTORS:   *NeutroB  scatteriog.  Nuclear 
moi-i.   Nuclei.  Nuclear  physics.  Carbon. 
K-r)>^rpiipnt.  Elaiticity. 


AD-2Q<3  0^2  Div.   2"  * 

(TISTP/JM)  OTS  price  t1  .  bO 

Aerospace  Information  Div.,  Washington,  U.  C. 

SOVIET  NICLLAR  I NSTRIMENTATION  ANU  CONTROL  FOR 

PROPULSION. 

Final  r ept . 

8  Mar  '^ } ,     15p.  (AID  rept.  no.  P-f^<_n;  Series 


8  Bar  "^  1,  1  5p. 
rept.  no.  11} 


Unclassified  report 


DESCRIPTORS:   "Nuclear  propulsion.  Control 
systeias.  Electronic  equipment.  Detection, 
Instrumentat  ion. 


AD-299  108      Div.   20 
vTISTP,  MH;  OTS  price  11.60 

Michigan  L'.,  Ann  Arbor. 

EVIDENCE  FOR  THE  REACTION   -fp   p-*d  AND  b'VE 

METHODS  OF  INVESTIGATING  VIRTIAL  NICLE^  h\   WF 

PROCESSES. 

by  C.  C.  Ting,  L.  W.  Jones,  and  M.  L.  Perl. 

Mar  03,  1v.  ^Technical  rept.  no.  9) 

.Contract  1223(24)) 

Unclassified    report 

DESCRIPTORS:        "Elastic    scattering.     "Pions. 
•Proton    scattering.     * Nuclear    cross    sections. 
•Deu  te  ront . 


AD- 200    183  Div.       20.    13 

(TISTW/RD)    OTS    price    $.  50 

Defense    Dnc umen t a t i nn    Center,     ^riinji     n.     \  1  . 
PROTECTIVE    CONSTRUCTIf^N       ■<■■'■•:  tstt- \\  , 
coap.     by    Reynold    Dreyer.       «.'  v.     23    refs. 

'Supni'-'p"'     no.     1     to    AD-i^...    '.  -J 

Inclasiified    reoTt 

DESCRIPTORS:        "Nuclear     p  <  .' I  >  s  i  o  n  s  ,     ■  -  -  p  ;  •  p  r  s 
•Protective    cverings,     structures.    Cmtering, 
BlKst,     Shock    waves,    Soils,     »ir    blast.    Under- 
griundstructures. 


21.    NUCLEAR   PROPULSION 


No  Entries 


40 


22.    ORDNANCE 


\l'-2)8    171  Div.       22.     28 

,  riSTB/AW)     OTS    pr  11   p    J • . 6O 


^  r  •"  V     I'rdnanre    ArsiMi,,  :,     i' li  i  !  ;if!  p  !  p  h  1  0  ,     Pi 

■«'.N     FACTORS     FVALLAriuN     ul      H/|      siiiiM,     piH 
HZE.     MTSO,     Tl  '■'{■:.  , 

by    t.     J.     McGuigan.        Feb    63,     Up.        .Memo,     n-pl, 
no.     M'  j-i^_l } 

vOA    ProJ.     505-02-022) 

I  n  I-  ;  ,1  ^  ■,  1  I"  1  pii     r  pp  >   r  t 


DFSCR  IPTliRS:        "  F  u / 
Human    engineering. 


-I  t  p  r 


I )  p  s  1  q  n 


AD-2f>P    2'"'  iJ  i  \  .  2 

(TISTP/MB)     01  >     pr  :     ■■    ;  .: .  60 

"'■'*"     ^  "l^"    "  .^     I-.' b.  .      I    tah     I       ,     >hH     L.ikp    I    ,  ;  V 

I'f-  KMiKA  I  UlN     (.|      Vll   1.:  i  -._X\  I  f(     VIA  1  K  > 

,iu.(i!.riy     (irojra-     (i  r  0  i  r  p  s  s     rppl.,      ;     Uct- 

J 1    Dec    oi . 

by    E.     P.     Palnpr.     ,•  ;     Uec    62.     2pp 

(Com  r  art     AF    Oil  ( 6<^ii)  25^) 

I'nrldssi  tipd     rpport 

DK.->piap    UKs:        .M.--.ii     pla^ps,     im  p  p  r  v  p  1  0  r  i  i  v 
projectilps,     :-,p,,,'      shu.k,      ;ar.)p:s.     Kxplosion 
elfp.-tS.      ^ho-k     i,:iv.s.      Lripr.jy.      A  ",  ci  j  n  i  t   i  0  n 
d  a  Tirt  .]  p  . 

AD-2Q8    5^8  lnv.       22 

(TISTW    KD'     OTs    price    |7.b0 

Army    Ordn  jncf     \r    ■■  :  ,  .       L  •  i  :  o  d  ■•  :  pii  i  .,       p  ,, 

FIELD    TEST    OF    -,     I  \.i.  - 'Mn  \  n.u    LM,  I  M.i.l;  ;  •,  i,    ,  AsII    IP 

OF    A    DAi'LII.iir    L,  LCTUOVISUAL    .^KliriM,    .-,  i  ■,  r  i.  V| 

by    S.     M.     Sorin,        Oct    C^,     o8p.        .LpM     rrpl        nu 

Tc:--.,-l) 

(DA  Proj.  5W13-02-062) 

Unc  1 .1  >  .s  1  :  I  1  !  r  I  p  II  r  t 

DESCIilPTOIlS:   «Kire  control  systems,  "Tanks 
vCorabat  vehicles),  "Gun  sijhti>.  ()pip,tion. 
Tests,  Target  recognition,  S u r :  , ,  p  t  ■rdri^. 
Cargo  vehicles,  rjovimj  tirj.!  indir,t.rs, 
Personnel,  I  den  t  i  f  i  c  ;)  t  i  .>  n  ,  L.is,,,i,j.r  \phicles, 
A rmored  veh i c 1 es ,  Visibility.  i 

AD--.  >8  "? '^  Div.   22 

TISTW,  RD)  OTS  price  $1  .  6C 

Hayes  Corp.,  B  i  rrai  iigli  am,  A'.i. 

STUDY  OF  TARGET  PFNETRATKN  PR  I  UK  T  I.  N  m  HIGH 

SPEED  AND  ULTRA  HIGH  SPLI  U  BALLlblK   IMP.WT 

Quarterly  rept.  no.  5,  T  July--   Sep  ■.. 

Mar  6  1,  l.)p, 

(Contract  AF  08(635)2155)  I 

(APGC  TDR  03-16)         Uncla.ssifip,:  rpp  r! 

DESCRIPTORS:   "Hyper ve  1  oc  i  t  i.  pr.prtip.. 
•Penetration,  Cratering.  Inp,.  t  c  imp  u  t  cr  .s  , 
Digital  computers.  Tprmin.il  ballistics. 
Statistical  analysii,  Maiherajtical 
predict  ion. 


AD-2Q8  9A3  ■     Div.  22.     23 

>T1ST'A'  VCR       OT.S  pr  I  pp  f  ■  .  60 


Ammunition  Group.  P  i  c a t  i  n n v  Arsenal   Do^er 

\    I  ,  •        .      . 

\'<^'N'riiiN    I  WKs  :  :  <.A :  I  M\    ri    .mmiiaich     phijkc- 

'       '■Km  ND    iii  K  .-^  i  ,     «         ^  .  , 
by    Benjamin    Kroll     and    Richard    F.     Mullcr  ^eh    t 

ly.        ^Technical     repl.     no.     y02'"') 

Unclassified     report 

DESCRIPTORS:       •Simulation.     •Projectiles, 

Fa i  lure  •  vMer hani-s     .     Design.     Tests,     Training 

devices.     Military     training. 


ORDNANCE  -  Division  22 
PERSONNEL  AND  TRAINING  -  Division  23 

AD-2Q8  P67      Div. 

'riSTP  FH;  OTS  pnce  |-^.6C 

HAND  Co.p.,  Santa  Monica,  Calif. 

CALCILATIONS  OF  THE  BLAST  AND  CLOSE-IN  ELASTIC 

RESPONSE  OF  THE  CAVITY  EXPLOSIONS  IN  THE  COWBOY 

PROGRAM, 

by  H.  L.  Brode  and  B.  H.  Parkin.  Feb  ^-   "  p 

vKept  .      no  .     P-.  ►  ....;  '        " 

Incla.issified     report 

DLSCR IPTORS:        Tnderground     explosions.     Pres- 
sure,    Mechanical     waves.     Hydrodynamics',     Parti- 
cle s  ,     Ve  1  o  c  i  t  y  . 

AD- 2^0    ?5?  Div.        2.''  ^. 

TlSTi*     .lEA       OTS     price    $  I  0 .  1  0 

Air     Force    Cambridge     Research    Labs.,     Bedford 
Mass, 

A    lilliMOGHAPHV    OF    THE    ELEITHICAIIY     EXPIODED 
(   liNDI  (  TOH    PHENOMENON, 

'>     *'■     i<im    G.     Chace     and    Eleanor    M.     k*  a  I  s  o  n  . 
'"'^     ■-.      ''P-        Kept.     no.     AFC  i(L-c2-1053; 
P  roj  .     i'  _.^ 

Inclassifjed     report 

DES(  RIPTOKS:       "Explosives     initiators, 

li  1  b  i  loy  raph  les  ,     Electric    currents,     .Mathemati- 
fa:     analysis,     Measurements,     Photography, 
Resistance       Electrical      ,     Mirrors,     Shoc'k'waves, 
Sparks,     Electric     switches.    Temperature,    Theory. 
X     rays,     Foils,     Fiims,     Plasma     physics.     Spectrum' 
a  n  a  ,  y  z  e  r  s  ,     Spectroscopy,     Electric     wire. 


AD-.    .  ■  •  Div.        .. 

risrw    PCK      OTS    price    f ' . p- 

Pitn.ui-Dunn    Labs.     Group,     Frankford    Arsenal 
P  h  1  1  a  d  e  1  p  h  I  a  .     P  a  . 

DLrtRMINATION    OF    TLMP E RATI RL -T I  ME    LIMITS    FOR 
SAFE    OPERATION    OF     2'     mm    AHMLNITION. 
U\     M.     E.     Levy     and    C.     F.     Va  n  A  r  t  s  da  1  e  n  .     No,'    ',  2  . 
p  .      .  Kept  .      no  .     li-  :  •_  ■'  -I 

Unclassified     report 

DESCRIPTORS:        "Aircraft     ammunition,     'Ammunition 
prop.' 1  1  an  t  s  ,     Lprnperature.     Ch-mical     analysis. 
Ml  c ros t  ruct ure  ,     Tests.     Test     methods,     Tables! 
P  h  n  I  0  g  r  .1  p  h  s  ,     Cartridges,     B  n  I  1  i  s  t  i  c  s  . 
E  f  f  p  r  I  1  V  p  n  p  s  s 


23.    PERSONNEL  AND  TRAINING 

^"--     "        ■ ■  Div.       2  \     32  ) 

.11, STB    LMll       OT.S    price    «•  .60 

bysten    Development     Corp.,     s.mta     MuniCd,     C  ,i  I  i  f  . 
THh     APPLICATION    OF    PROGIiAMMLD     INSTRLCTION    ANU* 
Al  Tti-lNSTRl  CTIONAL     DEVICl.S     IN     COLLEGES     ANU    THIIR 
HILATION     TO    A     THLOIiV    vy     INSTRLCTION, 
by     Uavui    0,     Ryans.        .'     |  eb    ,,.■„.  '       Uppt       no 
SP--     Sii/OOO/Ol) 

I  n  r  1  a  s  .s  i  i  i  e  d     report 

Poper     presented     .it     the     National     i  duration 

•\  -  s  .  (■  1  lit  1  on  ,        3th     •.  ational     Con  Terence    on     Higher 

''""'"  ""1.     •      M.ir     ■   ■■      ,     Chicago.      I  1  1  i  n<iis. 

DI  .s(  K  IPTORS:        'Teaching    machines.     Education, 

I  n  -  !  rue  t  i-r  s  ,     Proiir,;mn,j      .Computers     .     Learning, 
1  r  I  1  .■)  1  n.j  ,     Au  t  (imat  1  i.n  ,      Attitudes        I',  e  li  ;,v  i  i.  r 
I  h  e .   r  N  . 
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Division  24  -  PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES 

.       .  .  _    •_  ,.  ,  .,„,-    n,.  •     1. ;      rp     .        ..  *  t  -• -92-0-2.     vol  . 


25.    PHYSICS 


PHYSICS  -  Division  25 

DESCRIPTORS:   "Plasma  oscillations,  "Propa- 


Division  24  -  PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES 


AB- J  >«     '-in  U I  » .        <   * 

vTl!>TB    LHH)     oTb    pr  I  re    J. 


U  1  i 


Bi-hivoril     ■>riTi'-fS     Lab..     '•fraNpar^     K- 

■  ria»it-P*tlersoii    Air    Knrce    Base,     Ohi> 
PRUIilNARY     CdbT    COHPARISON    uK     TKCHMCAL     TKAlMM. 
ar     CuNVtNTIONAL    ANU    P  ROC.R  A  KM  KU     LLARMV.     Hi-nii   LJ-. 
Hn»[     repl,.     Uf     -'-Aug     •"      ""     Aut.'^^t"'     rr.ninj 

■  a  t  r  r  I  I  I  ^  . 

July     -  ■  .      '    ■■>> 

.Contract     A^     ,(JL^l(>;r  '•'     .     P  r  .1  ; 

,«HL     TUR     •  .  -71)  1   nr  1  -i  >  4  1 


T  .     Cave. 


T  ■■ .'  1  r  I 


UKbCH  IPTl/R^  ;        'TrJinin^    il  f  ■  1   —  > 
Pf  oijr  amm  I  n  J        (    j-ripj  t  ^  r  ^  ,   .      l  f  1  r  1  ;  : 
A  V  1  a  t  1  •!  1     personnel,      !■  r  o  n  u  f»  1  ,■  <  .     ' 

T  ISTH     AM       oTb     pr  M-  f    $7 .  bO 

ni»er$ily     ■>  (     iiiit.iern    C  i  .  ;  t  .  .     ')- 
rOBPlTEH     PfcKbuSStL     itl.fcLIIuN     ANU 
UEVEl  OP«£ST:      I        THE     HEsEAHlIt    P.  AN 
t)¥     Joscpn     il        Kijfiej,      Kaynunl     M       I'.  • 
Arthur     O'-rjnon.      Fell     •;,        'p.         '►■'■' 


A  1  ]*•  1  es  . 


in  J 


Contract     Nonr-^2822.     Proj.     N K  -      ■ 

n  c  :  a  s  s  I  :  .  ►■  1     r  t-p  o  r  t 

OEi(    f<lPHjKb:         "upe  ra  t  or  s        P  r  r  ■,  <  n  n  •■  'Job 

ana.ysi?,     Sf.>'Ction.     t.a5i.:'icj!..i,      W.      .'jry 
rcqjirt?ii(?nls.     Psvrhu  metric-.,     Apt.t^lf     leil:>, 
(oapjlers,     P  r  Q.j  r  amni  1  ng       (   nmpj'.'-rs 


24.    PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 


A  0  -  .    •   •  U  1  V  . 

,T[  bTA     \i,»  )     uT^    pr  I  I 


<. 


1<3 


1  ni 


I  N  :kh  sr    ^TTtNUA- 


I,'  o  r  n  e  i  1     -\  >•  r  )  n  4  u  t  1  c  i  1     L  ,)  I 

A     5TI  L)^     III-      Ai  K  I  AL    PHUTUMUh 

TlUN     tn      THi      ATHOSPHrRI- 

Interm    r^-pt.     on    Project     f  i\     t.rek     III. 

(,  V    M       J       Mizjr     »    »i  n        ■,     ^5p.     (Technical 


note     no 


r  <;|i  I  .      n.. ,      V  ^ 


V  .<  1  . 


,tontr.     t     Af      ■,Ho57)8'^93.     Pm,.     no.     «-^? — 

U«c  1  I  ^  -  1  :  1  •■('.     report 


'  •.  -r  1  .1  I     phnt  ii.jr   .,  '!  ^  .      'I'tiot  o- 
"  t  •  "■     -.  ;■  h  »■  r  •-  ,      I'  "      '       J  r  •!  p  n  1  r 
-  r  .  ,         ,  ,•  -  ,     ,  :  ,  1  :   i  :  1  I  .  .      .  ,  .  uT  .  1  .1  :  1   .  n  ,     "  1  j  ^ 
;,.<.•,      •»  •  •  •■  n  u  a  I  1  n  n  ,     Photo     i  n  I  e  r  p  r  »•  t   1  ;   1  .  1  t  * 
nujti     1,     r<  esci  111  t  i  on  ,     Upticul     p  r  1 ,  '- r  t  1  ►■  , 


AD-299    277  Oi»,       24,    2 

(TISTA/VGW:     OTS    price    $5.60 

Genera       Precision    1.  »b..     Inc.,    ^•^■^^antville, 

N.   I 

ALTUMATIC  STEHEU  PEHCEPTIUN  Oh  AhKlAl  PHOTOGRAPHY 

BY  MEANS  OK  OP T  IC AL  t OKKELAT 1  OS . 

InteriB  lechnicil  rept.  no.  2,  1  June-Jl  Auy  ',2, 

by  L.  I.  Goldfischer,  S.  Belchis,  and  R.  Vesper. 

Oct  c2,  ^1p.   (GPL  repl.  no.  A27-2) 

(Comricl  DA  4ii-009-eiig-^9b6, 

Unc 1  ass  I f led  report 

DESCRIPTURS:   •Aerial  photography,  i>iBulalion, 
Terrain  aodels.  Surface  targets.  Correlation 
techniques.  Automatic,  Ph o t og r aamet ry ,  Photo- 
graphic fim.  Resolution,  Mapping,  Instrumenta- 
tion, Stereoscopic  display  syslens. 


Ai>-299  285      D»v.   2^ 
(TISTP/FR.  Ors  price  11.60 

Ballistic  Research  Labs.,  Aberdeen  Proving 

Ground,  Md . 

CODED    SEgiENCE    SHUTTER. 

by    Charles    M.    Lyle.       Dec    62.    20p.         BRL    technical 

note    no.     H83, 

Unc 1  ass  i  f  ied  report 

DESCRIPTORS:       »CaJiera    shutters.    Ballistic 
caneras.    Electric    aotors,    Gears.    Coding. 


25.    PHYSICS 


AU-2T8     I";!  Uiv.         ?5 

TISTC     *H'     (  Ts    prit"    $3.60 

»  h  ;  ;  .■     s  I  'ii!  s     M  1  ^  s  1  ;  .■     1;  :i  n  J  '■  ,      N        M  f>  y 

l''K;      K(iT\ri('..U      M'     CTH'   M    (^t      is  ',  1  1  It     \Af'('H,      1. 

M!il  .      If      1    !  N,      i'AliA'C  Tl  l!N  , 

\\     ».      'ii.rkcr      .nd    i_  .     'luerlelU.     1  e  b    '.  .■  ,     ,:8p. 

Kepi         n-    .      i  Rl)A-2) 

OA    rr..j  .     jA  (  i-06-001-^''^'' 

I   n  c  I  H  •-  ^  1  !"  1  e  i-;     report 


DE.S(  (■'  !  I'  ri  i:  ^  :        ■"  «.    .  PC  u  1  .1  r     s  p  e<   t  r  os  c  np  ; 
vapor,     ♦Moiecul.ir     r'  t.iti     r.      1 ,1  b  ;  e  s  . 


*  ;i  t  H  r 


A  [)  _  ;  .  J    r  1  =; 


!)  n 
pr  I  ( 


i-  0  r  ■■  1   ;  n     ]rrh_      ['i;..      .iir     '   11  t  '■  •■     ^vsTeps     ("onn.inij, 

*  r  1  I  h  t  -P,i  t  t  •■  r  s  o  n    Air     'ore.-    ''.  n  5  ■>  _     n  h  1  0  . 

A     sT!;)'i     Ml      ("II-,!  OIJMAT  [o'.A  i      (MAM'.IS     IN     HACIM)- 

MCI  M   '  !  I  s     ;  •,     MiliTIir.s.         :!;.        cum  (IHMAT  In-.A  !, 

iMAM.hs      P.     ;-;    I'.'i  1  P'l  :;  il)  r.,  -V!  THACIM  [    IC     A("I[) 

(11  pii[  '1  Ml  H  , 

(1  1      I  .     r  .     '^  1  .  J  s  a  r  0  '.     a  im1     '-  .      ^  .     '  r  a  z  o  v  s  k  I  .  . 

1  _     .'an     ■    ■        '     p  .  T  r  in  s  .      10.     '  T  !)-T  T  —  ."  -"  '".V '  • 

J".,     from    \v5okonolekjl\ari:>\>-    '-owcJi'i'ni\a,     no. 

4.     pp.    -i81-4R5,    1962) 

'■•ic  I  a  s  s  1  f  1  •il     r  •■  po  r  t 

III- M  I,  ;  (q  ,,,..,  .  -  p^  ]  j...^,^^  lirjani^  r  n  n  p  o  „  0  .i  s  , 
I  0  p  o  1  ■.  R  •■  r  1  z  ,1 1  1  o  il  ,  '  1  s  !■  o  s  1  t  i  ,  '  1  •■'- 1  r  i  c  a  1  c  o  n  - 
d  ^  r  t  a  ■'  i-  .'  1  a  t  ■■  r  ,  p  : ,  [  '":  p  ■•  r  a  t  ,j  r  •■  'solutions, 
' '  r  J  a  ::  I  c     c  0  n  p  0  u  n  d  s      ',  0  t  "i  ■■  r  s     . 


\u  -:  ■'^    : .  ■  I)  1 V .      rs 

:  1  ^:  I'     Ml'        u!  ^     pr  1      .•    J2.60 


f'o  1  a  -  0  a  :  .      I  n  r  .  .      HI  u  ■■     A  s  (■  ,  U  (    1  0  . 

lihiKlUPMKNT     Oh      A     MKAN>      Jo  i'MOVlOK     PKOTK'TION      KO  K 

:!!■      KIK^     A'.AIN^r      [UK     I)  A  /  / ,  K     h  K  KK  C  I  ^     Oh     MCi.KAH 
UK  ;  I'N  \  :  1UN> 
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oxf  ..rd    I  .      .Ct  .     Br  i  t  .  V 

INVKSTK.ATION     INTo'lHK    (.HI(;iN    oh     niVSTALIINi 

KLK'THIC     Hi. LI)     If  M. CIS    c  N     RARI      I.AHTH     IONS  I 

CONTRIHI  TION     KtfOM     N  I   I  (,ll  |Ui  IR  I  SO     INDICID    MOMKMS, 

''.^     ^-     T.     Hut  ch  1  ngs     and    0       K       Ray,     Aug 

i^ius.     tallies.      .Technic.al     n..te    n...      '; 

<'  o  n  t  r  i.  c  t     At-     oI  ;.o-- /  1  ..  - 

Al  (KL-.  .  -  ...  ^  ;  I  nc  1  a  s  s  i  f  1  p(l     r  • 


- ..  p  . 


'port 

Di  S(  H  IlToHs  :        "Rare    earth     elements,     Hraseo- 
0>miuT.     Chlorides.     H  r  o  n  i ,!  e  .s  ,     Nuclear     m..nents, 
i^ectric     fields,     I.  lee  trie     |>  n  t  e  n  t  i  a  1  ,     Nuclear' 
eii  erg>     i  i-vei  s  ,     C  r  v  s  t  ,i  1  s  ,     1  ,.n  -  . 


AD-.-  'O    -?'  Div.        .-"^ 

ri  STW    I'CH        OTS     price    11.10 

'.luantum    I  lee  ironic;,     Lab.,     C  ,,  ;  i  f  .      Inst.     .<  f    Tech., 

I*  ")  s  a  li  e  n  .i  . 

LK.liT     S(-ATTIR1NC,     KiOM     DIlLiCTRlC     FILM     LASiR 

M  !  !■;  R  0  K  S  , 

I.N     A.i'.ter    A.     Snecht,     Jr.     '     Sep    62.     tp.      .Scientif- 
ic    rept.     no.     1 )  : 
«.  ntr.icl     AK     1  9  (  6C-i  }  805 -^  ,     Prnj.     .>     " 
Afll'L    '.^-"^",  Inclassifieri     report 

IM  S(  K  ICToRS  :        ''Light.     "Lasers,     'Dielectric 
fi:ms,     Ahsorpti.in,     Oases,     Ne.,n,     Heiium,      V(,.no- 
chromatic     light,     Scattering,     Mirrors. 

Ab-..  ig    ".-^5  L)i  V  .        .'"5,   ',. 

.  I  Isfl'     Vlli       t.Tb     price    ;  ■  '  ■ 

l»  r  1  /n^a  n  ri     Inst.      .Israel,;. 

HRIbSlRl      INDlCiD    SIIIHS    Oh     INIRARhD    LINOS    DIF    TO 

Polar   MtiLiciLos, 

''>  larle  K.  Rlyler,  M   A   H  i  r  s  h  1  e  1  d  .  and  .'   II. 
■'''''•■:   '-'''  ^    '  •  .  ;  p  .    .Technical  scientific  note 

v<   .   nt  ra.   t     ..I      c1  (C52)388) 

V  U  (Rl.-oJ-^JI  )  I  nclassified    report 

OlsCRll'KRs:        "Infrared     s  p  ec  l  r  ..  s  c  ..  p  y  ,     Spectra 

infr.ired,,     H  y  d  r  ..  c  h  1  o  r  i  c     acid,     0 ,,  s  e  s  ,     Helium 
..jr.   ui'     g.ises,     Moi.'cules,     (.1  u  a  n  t  u  "i    meclianics, 
I '  r  e  s  i  u  r  e  . 


I  !  ^  :  !■     Vl 


Div 

I.'  Is    -.r  1  . 


I     .  oC 


■^  1  r     l..r.-e    Camliri.lge     Rese.rch     L  a  i.  s  liedf.ini 

V  „  s  . 

KislLI.^     I  IMiM    liii      (-(.NSl.Rl  ^TloN     L-Oa,',    KR     M-U.NMO 

inDRlD'l  N.^M  iC     i  l.(  f.  , 

^)     ''•     1-        'l.ind.        Dec     .J.2,     15p.        v^ept        no 

AFCRL-02-1 I ; 2; 

;Proj.    8608) 


I  n  c  1  ;,  s  s  1  f  1  !■(:     re;. 


■  1 


Dl  s(  [•'  1  I'  li.Rb: 
.'  o  r  d  ij .  t  a  n  c  i  , 
I'.,  r-  :  „  .  .:  1  1  : 
n  a  m  i  .    s        i    i  u  1 


''  I  .1  s-^a     ;.  h  >  >  1  ,■  s  ,      *>  !.  !  e,-  I  r  1  c  a  1 
^  ■'  .1  n  e  t  '.  c      f  1  e  i  i!  s  ,      I  en  s  •-  r     ,.  n  a  1  V  s  i  s  , 
■  '"  '  '   I  ^     e.;  u  -.  t  i  ■   n  ^  .      VI  a  .J  n  e  ;  .1  h  ■.  d  r   .d  \  - 
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Division  25  -  PHYSICS 

.TISTll    *liS       UTS    price    •^\60 

Air     f^orce    Cmbridge    Reseirrh     Lahs..     Hf-dfri!. 
Hass. 

COIPITKR  ioLITION  OK  b  I  HI  L  TA  S  K(  ^  ^  j  >  I-  :  ^  :  (  N  - 
CHtmCAL  MNfcTICb  i-yiATIuSi  Ht-LATIM.  Td  P  i' ,- H 
ATtOSPHFRf:    RtLtASK^, 

by     U.      'ioiinb     and     J.      Has   in  .^.-i:     c^,     ".'p.  '<-.•.. 

no.      AKCRL- ':.-•■    '. 

I   nc;tssLfii*<J     r''y'ir! 

Ui  Sr  H  I  PTOR  ">  :        •Ipper      itwosphpr'.      •  u  v  n  i  n  i      ^. 
Prjgr*««ing       Cuapuler'v  Ani:..;     ,v>!f'ti\ 

Modeli        binulations  Atnospn'-r!"     ■n,;  i     t. 

Nuaeriral     «ethod>     and     prjcc'ijr''>.      Hatn-Hitiril 
iBjiysis,     Partial     ilifCerfnti-i.     l•■^Jltl.n^. 
Uiffujiiin,     Uald.     •^lalistiii;     urJfl•^■.p^.     in^iiiH! 
reactions,     HeactiDn     kincti-v.      Kineti-      ;n--r.. 
ClJud^.     Harlieri. 

A  l>-  <  >  ■^      ■  ^  U  I  V  . 

,TIi.TP     MB       UTS     price    $    ...  50 

N»»al  Urdn.ince  Lab.,  ihit-    i«.  M.i, 
ELkHtNTARr  THtCRY  Uh  THh  lPTPAL  t' R  i  I-V  K  T  I  ES  OF 
SO  L  I  0  i  , 

by  Krank   )tern,  Ralph  y  .       .aertin,   in:   ;i;.>'rt  E. 
Horrlsoa.  ..i  July  o^,   '».    Kept.  no.  Nil.  TH   .-66) 

L'  n  c  1  a  ■.  >  I  f  1  e  '1  r  e  p  ;  r  l 

UtSCR  IPTOR^  :    •.Solid.,  i  r  y  ,  t  ■  ,  .  ,   I  .  n  ^  ,   *l  h  r  ,,  1  s  , 
S  e  •  I  c  0  n  d  u  c  t  0  r  s  ,  i )  p  t  i  c  .  .   ^  ■  i  .  i  il  ^  t  i  '.  >•  p  n  y  >  ;  c  i  , 
Gtfei,  Dielectric  propcrti>'>,  'ptii; 
properties. 

A  D  -  /  H  '■  I  .      D  1  V  .    -  = 
TISTP  «H   (jTS  price  %..^' 

Clarendon    Lab.,     I.     of    Oxfiri!       >'i  .     firit  ., 

thI^raisin';  of   angi  lar   noiieNT'H  jm.t.n,  hai  >    .  k 

F-ELECTRON  TLRBS  H  Y  CLBIC  CHYsTAL  hlrl.js, 
by  1.  R.  Lea,  H.  J.  «.  Leask.  and  •   1'   »olf. 
Jan  '^.,  ,   'v.     Technical  note  n .,  .      '.  i  ^ 
Contract  -iK  '',      '.-" 
.  A  f  C  R  L  -  '  ^  -  *  2  y  /  !  n  c  1  J  .  s  1  f  1  e  '1  r  »  p  o  r  t 

DESCRIPTORS:   'Crystii  latli  e..  • '.  m  ■.  .     'elec- 
trostatic fields,  *R,irf  fir',  l^.  j  ^  i  -i  \  a-n 
■  ec  h  a  n  I  c  s  ,   Matrix  .i  1  g  elj  r  i  ,  M  ,i  j  n«-  {  i  .   .  r  .  [<  r'  r  t  i  »•  s  . 


AU-^H   ■-•       Uiv.    .^ 

, TISTP  KB   oTb  price  $  ■  . oO 

Rone  Air  De-elopment  Cent'-r,  '.rilfis.  A^r  force 

Base,  N.  Y . 

TEMPORAL    PRoFILi-.S    oh     Cu  NUI  r' T  I ;  !  T  ;     IS    THE    ELECTRIC 

SHoCIt    Tl  B,   , 

by    Thaddeus     Baynard     *elcn,     Jr.      J -in    ^  ^ ,     2i>p . 

i,Technical     rept.      no.     RAUC-TUH--      -     -^ 

(Proj.      no.      5  5"', 

'   n  c  1   I  ^  .  1  ;■  I  f- 1 ;     r  -  p  I ..  r  t 

DESCRIPTORS:   •Pl.isma  p  (i  y  .  i  ■-  ,  ,  -i  h  ,  ,,  tjr^,. 
Gas  loniz.ition,  (.as  di>cnirj»".,  iie.ia.'a. 
Argon,   Kirro waves 


AD-:  1-^  "•       Uiv  .   .:^ 
.TISTW  HU   oTs  pr  I  r  r-  $  ■»  .  '  0 

Cornell  !..   Ithaca,  S.  Y. 

THERHODYNAHIC  Bt.HAVIUlR  o  I-  fHF  •(i-ImNB.H', 

FERROHAGNrT , 

by  R.  B.  s  t  1  nc  h  c  omli  s  ,  r, .  H.r*it/  i  n  .1   \  "i  -  r  ~ 
Sep  '  .  ,  '  ■'  p  .  I  1  1  u  s  . 

I  n  r  !  I  .  ^  ,  !'  1  e  1*   r  -^  p  '  r  t 

UESCRIPTORb:   •Ferrora,.yneli,iii.   inte.jri.  Ir^n 
for«s,  Spin,  Nucle.jr  spins,  ('erturt'^ti  n 
theory.  Thermodynamics,  Inslruii'-ntitiun. 


AD-2^8    "•'6  Dl».        C5,     17 

(t:>t«   piK     .r^   pri^f   $   .10 

r      reign      Teih.      .>.v-.      Air     r-rre     ^*ste•Tl^     '       Tn^nO, 
»r.jll-P.i{tfr..n     Air     'rir     li.ise,     ihi'. 
rr»IPrKAr;K:      Jri'tSiJiSir     if      KA'.SinsrHKrioS     ASi) 
ti-rl-l-lil'ST     I    I-      IIS.AK      iXPAS.iUN     il-      ^L;^VAH, 
b>      A         la,      ..asv      (n.l      t'>         *         Avur/anavn. 
IJ     Feb     -■  .' ,      •'p.       .Trms.      n.        l-Tj-rr--      -        fr     ii 
Ixvestiya     Si'    .r,n      yo     Otdr.fn;y,j     Anij^ni*     S.ijn 
SS^R,      BO.      t.  ,      pp.       »)-\<j^,      \.'L^/ 

Vnt  1  a*  »  i  f  .  -    :     r  •■  ,■     r  t 

DES(   ,-<  .r  :^    r/-,  .         •«aj-..-t      ,!ri.li.n,      I  .■  n  p  it  .,  I.  ^  r  -•  , 
^icne,      I.      ...     Clirunn..-n      i.iuys.      Iron     alloys. 
Tests,      r.-.t     melhoiis,     ->..     »s. 


A  ..         -        '  -'  D  i  V .       :?  5 

r  1^:  A     ^  RL      oTS    price    |2.60 

Spicf  7.-,  It,,   jv  Labs.,   Inc.,   Lo^  Angeles.   Talif. 

ap'Hixika:      ;si-lie'.ce  Coekficils:  ^   >  ,►      ^sri- 

Lr^rK^U     s  I  1  r  ^  ;  S  1  U    THIN-WALLH)    CiSK    \L,     rK     s  T  '  U  ^ 

L'N,/r  i!      ■  SLj     Li   a  .J  , 

t'  V     K  I  .  ,  1  ■!  J  tl  k  » .     .'    Jan    t  J  ,     '.  5  p  .     ,!<••,;.     no. 

rtl        -     ;     «►-,:•..     no.     611 0-79  36-KU-OOr 

vC     T  r  .     I    AK    Ci,(69i;)l) 

(Bsj     TUR    '~'>-l4^  Onclass  1  f  1  e,l     report 

OESi   K  ;  I'T'H  -1  :        •!     .  n  I  c  ,i  1     tiod  i  e  •  ,     i    *  .  i  n  ,;  r  .  .   a  1 
bod  I  f  ^  .      '^  t   1  !"  f  f  n  f .;         V  ;   i  1 ,1  f  r  -  ,      T  h  f     r  v  ,      IJ  i  f  f  ^'  r  »*  n  - 
t  i  ,1  1      f  J  a   t  t  i      n   ■  ,       !  1  t  »*  .J  r   1  .      f  ;  J   1  '.  1    ■  n  >  ,      '     ■  ti  p  r  e  s  - 
^  .  .  f     p  r     ;   f  r  ■   1  '■  ■         1"  h  -      ;   ,  ^■     .   r      ,-  ••  r  '   i  f  -.  ,      1.      i  ^1  i  n  j 
,ltei:lianii:i.,     lanti.rver     l^e.ims,      HiiientN,      'ih.'ir 

Stresses. 


AO-298    796  Div.       25 

TISTP    WM;    OTS    price    $2.60 

Xi'.  if-Baiics    He<;oirch    Center,     U.     of    Wisconsin, 

Hill  son. 

r-r    K^^■RA^TI^iS      '     ,    sr":R:r\;     p' ;  si     at    a    piane 

;  S  T  r  K  r  -. '    , 

by    Hi  c  hae  1     P  i .    i.i     ,      ..  .   ■  s  .       Dec    b".  ,     .."p.  "IK- 

technical     su-n-ir.     :,l.     no.     27'^) 
(r     Ttri-t     [JA     -I  •■-^»^-0RU-2     5  »  ' 

line  I  a  s  s  1  !  1  ..-■     r  --p  0  r  t 

DESCRIP  ri    K -1  :         'troustlCS.      •Hefrirtin.      l-it-jr 

tion.  Propagation. 


AD-298  802      D  ».   25 

(TISTA  r,Er   OTS  price  $.-.60 


H  f  ^  ••  ^  r  '   "^     I'..  nT'-r 


of  *  1  s  r  o  n  s  1  n 


>  a  t  h  »•  in  a  ' 
Ha  1  .  -,  ,n 

:) .  ^  I- K  A(. : ;  OS   ok    p;  ask    k.a-sTii     xa.ks    in    a    chaik. 
•  ITH    AfP,;iA::-s    ti-    a    pkiuw  r*    oi-    iihiiiie 

^  H  A  (  r  H  K  . 

tiv  H;rha>-   Papadopoulos.    1962,  25  p.    ^»H{      i.-c(i- 

n;ia:   .j-imary  rept.   'i>     '4) 

, Contract  DA  1 1-02 . -UHU-.  J59) 

Unc  1  a  s  s  I  f  i •  1  r •  p  o  r  t 

;)K.^(   K  :  P  riiKs  ;         ■  r  r  <i   •    j  r  •  K.-  ,   n^n  :  ,    s      ,      •  «  a  v  •■ 

''ii.TiiN-.i",      ■^••■•■►idP:'!.      xavi's,      iJifffr'-nl.a! 
•■   i  J  a  '    :    1  n  s  .      t    i  :"  •    .  a  ;       1  .  r'  '  -■  r  •■  r'  t   .   i  '.      -■   j  j  a  t   .  o  n  s 
T  ft  f  o  r  V  ,      D  y  n  a  m  .  '■  s  .      K  .  a  s  •   .  r  :  i  v  .      .i  ••  f  o  r  m  <  '   .  o  t 
D  1  f  f  r  i.'  ;   ;  on 


AD-       -     ^'^  Di».       ."5 

:  ;  -sTA     fKL)  OTS    price     $.'.60 

Ka'li'na'.cs  Research  Center,  I',   of  Wisconsin, 

M  a  d 1  son 

CYLlSUKKAi.  ASLi     IPiitKliAi      ^moiK      « A  ,  K  .1      .S 


46 


MOSATumC     COSUICTISO     Kl.llDS, 
tl  >     W  0  y     M  .      O  u  n  d  ,■  r  s  e  n  Mar     •   .    ,      .    '  p  .  K  K  ("     tech- 

nical     summars      rept         no.      .,<-< 
'ontract     DA     ••-     .     -OHU-2059) 

''nclassificd     report 

DESCHIPTOHS:         '^hock     waves,     Theory,     D  l.  c  t  s  , 
t^^jations.     Motion,      Integral     equat'ions,     i«ave 
transmission.      Magnetohydrodvnamics. 


A0-.    •-•     -'     ■  [)i  , 

TISTA     KKl.        OTS     price     $^ 


PHYSICS  -  Division  25 


1  s  c  0  n  5  I  n  , 


Mathematics     H.-s.-arih     (enter,      1'.      of     M 

Madison 

ELASTK  -PIASTU:  THASSITIOS  IS  TOHSIOS 

"•*  "   "   ^•■"'     Mar  .  .  ,   •   p.     MfU   t, M^hnical 

re  pi    no  . 

Contract   [i  A  1  1 -022-OBO-2059 )  I 

inclsssified  report 

DESrfMPTOHS:    -Stresses,  'Deformation,  Shear 
s  t  r  -■  s  s ,.  s  ,  Cylindrical  bodies.  Elasticity, 
'"'*'■'''''''  y  .  Cold-working,   Integral  e.juations, 
Dynamics, Theory, Torque. 


A0-29e  80Q      D  V    2  5 

'TISTP  J«   OTS  pr  1  c.   $•  ..  .50 


Aeronautical  Hesearrh  Lab..  Office  of  Aerospace 
Hesearch.   Wr 1 g h t - P a t t e r s 0 n  Air  Force  Base   Ohio 
RESEARCH  OS  THE  OS C I LL AT  I NG-E LECTKON  PLASMA 
SOLHCE 

F  1  n  a  1  r  e  p  t   ,   ■  J  u  1  y  •   -  •  A  u  g  -  .  ,  | 

^'>  -'«<"''  *   Davis,   Albert   I*   Angel  beck   and 
Edward  A   Pins  ley   Dec  -  ,  ,  -•  .p.   Technical 
rept    no  .   ARL  's^-j./l 
'ontract   AK    3(616)-...,-,  Proj.   no.  7116) 

I'liclassified  report 

DESCRIPTORS:   'Plasma  oscillations.  Dynamics. 
Analysis,  Energy.   Propulsion,  Acceleration, 

D  1  s  t  r  1  h  u  t   I  o  n  ,      E  ;  1-  r  t  r  o  n  5  . 


AD-.    .J      -•  u,  ,  25 

I  1  S  I  P      :  1         0  I S     price     $  2 .  f ,  C 


"'■°*"     '  ^'*        "f     ^Pp.iPd     Mathematics,     Providence 

H         I 

MIM  Ml   M-KK  i  i,H  r     UKsK.S     OK      HKAMS     SIHJKTKD     TO    KIXKD 

AND  MOV  1  Nl,  LOADS 

1'^  M.   base  and  *.  Prager     Keb  - 

nira.   rept    no   (•■_-■. 

(Contract     Nonr-5t21..,     Pro]        SK-     •  ., - 

Inclassified     report 


p     T  e  c  h  - 


D^S(H1P:oRs:   'Beams   Structural   ,  Plasticits 
Moments,   Stresses,   Deformation,   Defletion 
Shear  stresses.  Design,  Load  distribution. 


AD-.  .-^   ,<;q      u,y    .5,12 
vTISTP  WH   OTS  prio-  $2.60 

Army  Missile  Command,  Hed stone  Arsenal 
Huntsville,   Ala, 
UEVEl.OPMEST  OF  THE  MOMENTS  AND  MOMENTS  OF  MOMEN- 
TIM  FOR  THE  SIX  DEGREES  OF  FREEDOM  OF  A  PIGIO 
liODY  WITH  RESPECT  TO  THE  BODY  AXES  AND  EARTH- 
FIXED  AXES, 
fi  .V  Y   Y   Clark, 
KS-TH-'  ,  -.. 
UA  Proj    --H-. -22901-A-206) 

I'n  c  1  a  s  s  1  f  1  e  d  r  1-  po  r  t 


Mar  63.  2-p.    ,R.pt 


DESCRIPTORS:   'Motion,  Rotation,  Mathematical 
analysis,  Ouided  missiles,  Equations. 


AD-.  '?  3ei       D  jy_   ;r   .,5 
(TISTP, TL)  OTS  price  $1 ! f 0 

RAND  Corp.,  Santa  Monica,  Calif. 

RADIATIVE  TRANSFER  IN  HOMOGENEOUS  ANISOTROPIC 

SLA  BS , 

Ji_^..p-  """"""•   "ar  '^   -^P-    (Memo.  no. 

(Contract  AF    ..  '  (  fc?P  )  Vf,  0  ,  Proj.  HAND, 

L'nclassified  report 

DESCRIPTORS:   'Thermal  radiation.  'Transforma- 
tions .Mathematics),  "Sheets,  Anisolropy, 
Algebra,  Equations,  Integral  equations, 
Numerical  analysis.  Heat  transfer.  Scattering. 

AD-c^?  ^t;      Div.   25 
(TISTP, MH   OTS  price  $5. CO 

Air  Korce  Cambridge  Research  Labs.,  Bedford 

Mass. 

RADIATION  PATTERN  OF  A  SLIT  IN  A  GROUND  PLANE 

COVERED  BY  A  PLASMA  LAYER. 

Master's  thesis, 

by  Masayuki  Oraira.  Dec  ti.  ^t  p       (Rent   no 

AFCRL-t .- .^8,  e   V   H  •    o. 

Proj.  no,  t,t^2; 

Lnclassified  report 

DESCRIPTORS:   .piasma  physics.  •Electromagnetic 
fields,  •Polarization,  •Models,  Integration 
Integral  transforms.  Partial  differential 
equations.  Wave  transmission.  Electric  fields, 
Transmissionlines. 


AD-.  -B   .-1       Di  V.   Z-^ 
TISTP  TL,  OTS  price  $3 . C 0 

Electronic  Defense  Lab..  Mountain  View   Calif 
RADIANCE, 

by  Fred  E.  Nicodemus.   1-  Oct  t^,  .^Pp.    .Tech- 
nical memo.  no.  EDL-M^V^i 
Contract  DA  36-03^- s  c-P  ".4  ^  .1  ' 

L'nclassified  report 

DESCRIPTORS:   'Optics,  'Radiometers,  'Light 
Refractive  index.  Eraissivity,  Absorption, 
Reflection,  Optical  images.  Measurement.' 

AD-_  -8  ^^^  Div.    2'  ,  15 

TISTP/TL   OTS  price  $11.  :c 

Stanford  Research  Inst.,  Men  1 0  Park   Calif 
TOPOLOGICAL  ANALYSIS  OF  SECT  I  ON  ALL Y ' LN I  FORM  AND 
PARAMETRIC  SYSTEMS, 
by  M.  C.  Pease  and  C.  W.  Barnes.  Feb  t- 

Technicalnoteno.1, 

Contract  A  F  '  }  ^t^"]S  -^  ■ 

Unclassified  report 


-Sp. 


DESCRIPTORS:   •Topology,  •Electron  beams, 
•Coupling  circuits,  •Parametric  amplifiers. 
Linear  systems.  Transmission  lines.  Matrix 
algebra.  Analysis. 

AD-.  <fl  .  .-      D : V . 
TISTM  ODN;  OTS  price  $.75 

Naval  Research  Lab..  Washington   t)   C 

EFFECT  OF  PRESSURE  ON  THE  THERMAL  CONDUCTIVITY  OF 

A  (,  AS  , 

by  C   C.  Minter.   ..  C  Feb  r-,  .1p.    ,Rept.  no. 
5907) 

Unclassified  report 


DESCRIPTORS:   *Gases,  Pressure,  Experimental 
data.  Test  methods.  Measurement,  Mixtures, 
Equations  of  state.  Hydrogen,  Deuterium. 
Carbon  dioxide.  Argon,  Nitrogen,  Nitrogen 
compounds.  Oxides,  Air,  Temperature,  Distric 
tion,  Theory,  Thermody naa i c s ,  Thermal 
conductivity. 


47 


Division  25  -  PHYSICS 


PHYf?TP.<5  _  rM,r<«4^-   oc 


Division  25  -  PHYSICS 

,TISTK  CAB   OTS  p  r  i  c  »•  %^     ' 

Ttpco  Wfit  Coast  tnginffring  Tn  on  pi  sin   KaTi.j 

■  0  o  1  d  r  I  d  g  <•  Inc..  I  n  g  i  ►■  w  o  o  il   C  i  .  i  f 

LONG-LlfE     THKRHIONir     CUSVhRTl-.Ki     h'lH     ->u,   AK     f     » r  ■( 

SYSTEHS 

F 1 n« 1     rept  Bar-' -u-  t    62. 

K  f  b    •     .     ■^  -'  p 

CoBtrsct     AK      13(616     ■'•,        Pro;        no.     31"-;     Sub 
'-ontract     to     Ttn^rmo    t.-rrr-'i     fnj.T'-ring    Corp.. 
Cmbridge.     Htis. 

ASD-TOR-' ^- lGb9>  I  n  r  .  a  s  s  i  •■  ;  .-  l     rHt,.,r' 

DtbCRlPTORS:        •Thernionir      -onv-r'-rs        •tleclric 
power     production.     •TherBionir     ••'ii.^>.   'n.     Di»- 
iign.     Effectiveness.      !>™p»'ra;  jt'-        r.-'-. 
potenti*.,     Cesiun        Instrunen'.  itiin.      ra;.arf 

■  echinics  ipare    environin^-n'd.         iniitions. 

Test     Be  t  h  od  s  ,     Test      f  a  c  i  ,  .  i  .  ••  b        i  j  .  <j  r     cells. 
L.  1  f  >•     -  V  pf  r  t  a  n  (•  V 


AD-.  •  ■  U  n  25 

,  r ISrP,  KH        urS     p  r i re     $1  .60 

Northxestfrn     I  Kvans'jn        '.'.'. 

THt    tlAPURAriON     KODKi      AM)     T "  c      5-'AP-     uF    THE    SPEC- 
TRA  01-    iNti.AST  ir  A.  .  1    b(_  a;  rh  Kt.j   N'     :•<   N> 

by    Kaaal     K       Seth,     R.     K.     »i.f-nzi     k     i-:     :        A. 

(,  r  1  f  f  y        ■  •-  i        1  3p. 

, brant    N on r- ,  G) C0069-62) 

Lnclas^ified     report 

DESiRIPTURb:        •N^j'r)n     s     d-'.ring.     "Inelastic 
sea",  t'-r.ng       •Kn-rj>        'Nu.t-ar    physics. 
•Densi'.v       'spin       Nur     -;       Nucleons.     Thermo- 
dvnaai--,        S.-utrons.     L)l^•rlhutlon.     Electrons. 


AD-2^^    CC7 

,  r  1  bFii    PI  H 


U 1 ;  25.     30 

OTb    pricf     1^.60 


A»  •  r  1  c  a  n     J  p  t  i  c  a  i     Co     .     b  o  u  '.  n  t.  r  .  il  j  ■■ 

STLDV     UK     OPTICAL     FIHt.  R     TuriSiJlri 

PROCESSIM.. 

K  1  n  a  i     r  e  p  t  .  , 

by  Charges  J   koester.  Aug  62.  A^  p 

Contract  AH  jC^tC^^..-.  .  Pro^    no 

SADC-TDR-- .-i^al 


:■<   ux:  X 


558-;  ; 

I  n  c  .  d  s  s  1  :  1  p  d    report 


DtbCRlPruRb:        'l-itier     -p';.s        'Phisph-rescent 
mate  r  I  a.  i,     •Lasers,     Lomput--r     .  u  g  i  c  .     l.  nipj''-r 
storage    devices,     K  a  g  n  c  t  o  -  ij  p  :  i  .      ^  !'  f  ►•  c  t         i  n  '  r  ri  r  e  rt 
optica,     matr-ria.s,     Ul^ldH^        j.,:        n        c..--i-'rnic 
soitchfs,     Rubv.     Refract  lif     inlrv        \  f  >  ,-i  .  m  ,  u  r. 
F  .  li  0  r  >•  s  <■  e  n  c  e  .     Data     p  r  u  c  •■  s  >  i  n  g     s  i  s  '  •■  ^  >        0  .i  :  d 
storage     s^^tems.     (^l■!lpu'>'r^ 


AO-299    CT^  Uiv.       2  5 

TISTH    AM       UTb    price    I: . CC 

¥  ij  «  e  ^  t     K  e  ■.  e  .)  r  c  n     i  n  ■>  t  .  .     K  i  n  s  i  ^     '"  i  t  y  ,     M  u  . 

bTlU^     U(-     ILTRAboMC     VlhrMl-L^     :'K     StiN  Ul- bTRCCT  I V  E 

*IKASIRrMhNT     UK     RhblDlAL      iTHiS^. 

r  I  n  a  1     r  ^-p  !  ,  ,      '     I-  '-li     •    '  -  ■'■   i -■  on     the    Them  i  ^  t  r  ) 

1  nd     P  h  V  ^  I  -  •,     of     M.)  t  er  1   1  1  -  . 

I)  y     hred     K.     Ko'.lin,,     Jr.,     U  o  n  ^i  i  ij     h.      N  ■ .  ri  e  t  t  ,     and 

Jerr^     Le-     Jones.     J, in    c3,     31p. 
Contra..'     Ae  ■■        ''CSS.     Proj.     7360) 

•  ADU    TK       ' --.     ,     oi.     2.]  Unclassified    report 

LiKb('RlPT(iR.-5:       *^tre^s.■,.     'l.t.-isonic    radia- 
tiin.      Sinj;"        r.     ti;,,  ."inun.     Steel.     Sili- 

■-1,  T        impounds,    uxide,,     ineorjr.    Vector    analysis, 
iJefrmi'iin.     Solid  I'liti!,     differential 

e , ;  >  I  •  !   )  ■!  s  ,      1  s  o  t  r  o  y  1  s  m  ,      .  n  i  -  j  r  a  1     transforms, 
•'  t-  r  •  J  r  :>  1  t  1  0  n     t  n  e  n  r  ;.  .     i.;i  e  r  ■  •  i  r  s     ,  Ma  t  h  ema  t  i  c  s  !  . 
P  h  1  n  o  1  ,  .     U  u  a  n  t  u  ni    ■nech.ini^  Functions.     Scat- 

T  e  ■■  !  -1  I       V(  e  -  1  ,  ■']  (■  I  :     ■<»  .  ^1  1 1  e  r  1  a  1  s  ,     N  o  n  - 

U  e  >  •-  r  .,-•-.  ■  •■     t  ■•  .  •  1  ".  J  . 


AO-299    026  Div.       25 

(TISTP/JW)    OTS    price    $3.50 

Nastern    Electro-Acoustic    Lab.,     Inc.,    Los     •  i  j  ••    -  ^  . 

Calif. 

SL'PPRESSION    OE    JET    NOISE    »ITII    IMPHASIS    ON    THt 

NEAR    KIELU. 

Final  repl..  Uec  o  -Jan  '.!  on  ij.iiTi   Pri.e^i-  in 

Flight  Vehicles, 

by  Kenneth  M.  Eldred.  Rober'  »       "iite  and  others. 

Feb  o  i.  ^24p. 

^Contract  AF  33(616)7772.  Proj.  1370) 

lASU  TUR  -.2-578)        Unclassified  report 

DESCRIPTORS:   "Jet  engine  noise,  Acouvtic  prop- 
erties, Power  equipneni,  Generators,  Nuise, 
Suppressor  s . 


AO-299  033      Div.   25 
(TISTP/JW'  OTS  price  $:.25 

Directorate  of  -•';:i'-ering  Test.  Aeronautical 

Systeas  Div..  •.-.jn-  -Patterson  Air  Force  Base, 

Okie. 

ACOVSTIC    NOISE    AND    UBRATION    STUDIES    AT    CAfE 

CANAVERAL    MISSILE    TEST    ANNEX.        VOLUME     11. 

VIBRATION. 

Final     rept..    *"    July-l"    No»    61. 

by    Robert    P.    Boyd.       Jan    t},    bcp. 

vProj.     1309) 

vASD  TR  61-608.  vol.  2)    Unclassified  report 

DESCRIPTORS:   ■Noise.  Guided  Missile  launchers. 
Wbration.  Frequency,  Measureaent,  Acoustic 
prope  rt i e  s . 


AD-299  050      Div.   25,  6,  8 
(TISTW/PCR"  OTS  price  $13.00 

Space  Technology  Labs..  Inc.  K.-dondo  Reach. 
fa  !  i  f 

Mi^-">  \s;    ;-'K-,:    \  Bl  BLI  U<.HAP"Y  .    1vo2 
5'  Pr  .  r  Vlt  s  ;  . 

by  J.  F.  Price  and  A.  K.  Dunlap  Mar  3.  178p. 
,Rept.  no.  999C-63fc9-KU-0Cr ;  Research  Bibliog- 
raphy no.  45) 

Unclassified  report 

DESCRIPTORS:   'Lasers.  "Mis.rs. 
•Bibliographies. 


AD-P  '  '   -^      Uiv.   25 
(TIb:v«  .  y   (ITS  price  $3.60 

TRACOR.  Inc.,  Austin.  Tev 

STUDY  OF  THE  OXYGEN  ELECTKuUt.  Mi.tllAN  i  sM . 

Semiannual  rept.  no.  2,  1C  July  62-9  Jan  63, 

by  Ray  M.  Ilurd  and  Earl  S.  Snavely,  Jr.  t  Jan  63, 

2Cp.  (Rept.  no.  TRaCOR  63-1C8-U) 

(Contract  UA  36-"3^-sc-8'>1 59) 

Unclassifie.i  report 

DESCRIPTORS:   'Oxygen.  •Electrodes.  Vapors. 
Adsorption.  F 1 ec t r o 1 y t es .  Electrolytic  cells. 
Surface  properties.  Kinetic  theory,  Electric 
potential.  Kxperinental  data.  Electrodes. 
Platinum. 


AD-299  093      Uiv.   25 
^TISTP/JM)  OTS  price  $1.60 

Redstone  Scientific  Information  Center.  Redstone 

Arsenal,  Hunlsville,  Alu. 

BENDING  OF  A  IKISMATIC  BEAM  UNDER  CONDITIONS  OF 
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S(iS-.--TA  r  !  C. -.  R>     (   Ri      I'  , 

•  *     ■         .-h  ,,  1  -h  ,  -■  .      t  !  .      :   ,      1  I!  J  el  or. i     V.      li.ik  er  . 

**  "■  •  ■■  H  e,    t  .      n  K-,|(   -     ;      :  ,    ,  n  s  ,      f  r  ,,m 

L»u»  .  .Id  1     -U  .1  ii  e:^  1  1     N  I  UK     .A  rraeni  ,in     -I'oK  :  ■!  p 

139-U9,     1960)  '  •     •     • 

Unc  1  a  S  s  1  ;    1  ed      r  e;.  .    r  t 

bl  i.(  H  IP  ll,Kb  ;        •Be.ifis        F  1  pc  t  r -oi  ,  j  n  e  l  i  , 
Prismatic     bodies.     (  ree(),      Inteyr   i.      e  ;  „  1 1  i     n  ■•  , 
L)  e  f  o  r  ni  .1 1  ion. 


AD-2  ^  >    C^-i  Div.       25,    4  1 

TISTM    RGR)    OTS    price    $1.60 

Hed>ione    Arsenal,     lied  stone    Scientific      Inf.>r",ti" 
Center.    Ala. 

I'll      VIHR.<TI(>N.,L     SP;CTR..     ih      ifiiUiMMIS,      .,N.)     ITS 
U.K^  ,      ■>     lloTl  n  T.  s, 

'   *     ^  •'  ■     '"         '     ■  ■   1  „►  .  :  ,      ;         ^       1  -res  1  em  ,     and    G.      I. 

'■'■'•••      •' '  •      ■■■     :n.jri,,,rg     I        hi  „  ►  .-r  .        ■";     Mar    b3.     ICp. 

H  '•.  I  .     no.     RSIC-5  ;     from    /.  ii  j  r  ■!  ,(  ;     >   i  /  i  <   h  ..  v  k  „  i 
f-''  i  -^  I  i  ,    vol.    2  ' .    p  |) .     5  ■  -  - 

I  nc  1  a  s  s  1  f  1  .-,:     r  •■  p  <   r  ! 

U!   N('t'  :  iTi    K-,  :         «R,r,,„      .  ;,  e ,   t  r  -  ^  r  .   p  v  ,      -Speitr.i 
,  '  ■'  :  r  .1 1  I'd     .      '  u  r  .J  .1  n  1  (      o  ,,  np  ci  u  nii  s  ,     I'  ii  r  i  f  i  .   ,.  i  i  t   n  , 
Chemical     bonds,     i   rg.mi, 


■.Tip 


t  her  : 


AD-29'^    113  Div.        25,     2 

;tISTP/»(H)    OTS    price    #J.60 

Ma  s  s  ac  h  u  w  [  !  ,      :  n  ~  t  .      .   :      I  e,'  h  .  .     i    i  tii.  r  i  .!  g 
ON    A    Till  (  H^     I  I     n  l;iu  LlNT    UI  t  f  i   sli  N  . 
by    J  .     (■  h  id  .n.        Uei-     •  .: ,     2bp  . 
(Contract    mF    1  j  i.  tL'^J  b1  8  1     and    (.r.nt     '<sl 
vAFCRL    b2-1107)  Unrla.ss  i  f  i 


'^5) 


r  ep  .,  r  t 

Di   MK  it'  Ii.l:s  :        ■  «  1  :   r  .  -^c  t  e.   r  ■   :  ■  .i>  ,      "  T  u  r  1  u  :  e  n  c  e 
•Diffusion,     Partial    d  i  :  :  •■  r  e  r  i  :  ,,  .     •    ;  u  ,i  t  i  .  n  -•  , 
Statistical    analysis,     kineti.     tne.r\. 

.TISTP,  J*       I   r.s    pr  1.   e     «     .1C  ' 

Se  1  ^fnll  1  og  1  c  .i  I     t)h  ^  e  I  \  ,,  t  I  r  \  ,     .1  o  li  n    '' .i  r  r  r  !     F 

I    .  -  V  e  ,  ,,  n,:  ,     (,  h  1  .1 

b  iNi.L  I  -n; -I  s  I  AL     t  1.  A  .s  f  1  r     (^i.SsTAM.s    ih     Pi  T  A  .-i.S  1  i  M  , 

by     *        H        '^  ir.il,,, t  .;!  .      ,:         Tr  1  i  ;  ^.   n  ■!..  .      .,,.,:     T        M 

Kluclicr.     lei;     Lj,     .,(,.      c      refs.      ^TeciinicMl      rept 

no.    7) 

(Contract    Nonr    2577(:i),    Proj.     SR-38h-3^^) 

Unc I  a  s  s  i  f  i  ed    report 


.  .1      !    1  .     1   t  > 

r  \  -  t   I  1  .s  . 


1  .     of    Wi 


s  c  0  n  s  1  n  , 


r)i   ^'   H  I  P  IcH.S  :         «F      !    ,  s  ,  I  u^Ti 
-lent,      r.-'-ijie  r  I  t  u  r  ■   .      S  i  -i.j  1  . 

•^L)--  -  ii  ;  i  25.     4 

,  !  i  bi  M     AM, -3        i-I  b     pr  1  i-e     $?.-'' 


T  h  e  r,  r  e  t   i  ■   a  .     C  h  e  n  i  s  •  r  \      :  n  •-  1 

■M  .1  d  I  ,^  , .  n 

'KlNCAiHi     RIAi:i(i\     iiPI-KArOR.S     AND    1  H  F     HHilM 

P  H  ( '  li  I  I  M 

■'.'     t*i..ia:n     .'  .     Me.iin        k  e  ri  n  e  •  h     M.      .'i  ,■,  r  d  . .     ami     ilhers. 

^<•i^     ■     ■  .      -.     p  .  Kept   .      n,.  .      1*  1  b-  IF  1-  •      ;      S ,-  r  i  e  s 

r.   ,   :  no  ,  ' 

rdi!     Nsi,    275-62(4180);     Con-ract»     AF     "(655')7311 
and     NUrd-15884)    -  1 

I'  n  r  .  ,1  s  s  :  :'  1  ed      re  port 

Dts,:KiPI  UKb:         "'.ton,-     ener.;.      :,w!s.     •Helium. 
Theory,     C  ';  e  -  i  v  •  r  >  .     F  »  n  f  i  ,r.i  r  h  !   ;  .  •        P  ••  r  i  u  r  !  a  t  i  . .  n 
theory.     VL,,intuT,    meihanic<;.      Electrons. 


AD-299    228  Div.       25 

TISTP    JP       OTS    price    $2.60 


Mdihenatics     iiesearch    F  ,•  n  i  e 

V ad  i  s  on  . 

blFFHAFTION    OF    PILSES    lU     A     IIAir-PIANt.        PAKT    2, 


I',  of  Wisconsin, 


PHYSICS  -  Division  25 


•p. 


MUC 


li  y     Michael     P  a  p  a  d  o  p  o  u  ]  o  s  .        Dec     62, 
technicai     sumnary     rept.      no.       -t^^ 
Fen  tract     UA     '  '  -  J  Zi-UUi)- ^Z;  - 

Fnclaisified    report 

DESCRIPTOHS:        'Diffraction,      -Sound.     "Electro- 
maynetic     puises,     "Sound     t r a n s m ) s s  i  on ,     Subsonic 
l.ov..     bupersonic     flow,     M  a  t  herr,  a  t  i  c  a  1     analysis. 


AD-29<5    ~:,2  Uiv.        r'^. 

TlbTP     .lU        0Tb     price     |...oO 

iexas     ln.-.trum  ents     Inc..     Dai, as. 

HtbLAHlll     AND    DEVELtJPMEM     Oh     n'THILM     IRON    GARNET 
b  I  N(,FE    F  insTAFS. 

hina.     engineering     rept.,  i.ct-'     Uec     '.", 

'>     t.  ■     '         .'olwibun     and    T.     S.     I.urhhaiter.     .. .,    Jan    -.3 
(   0  n  t  r  ac  t      NDLs  r-  ■?T2i,  1 

lnr;a!>s]fied     report 

UtbiRlPIORS:        '(,,irnet.     •>  t  t  r  i  urr,    compounds.      Iron 
Cor,  pound. s,     I- e  rr  omaynet  1  srr. ,      He.sonance,     Single 
crista, b . 


AD-299    24;  Div 

(TISTP/JW     OTS 


price     <f.. 


,./< 


Ie\a:5     Instruirenls     Inc..     Dallas.     ' 

RESEARCH    AND    DEVELOPMENT    OF    \TTRHM     liiON    GARNET 

b  IN(,;  t    I   R\STALS. 

1.,!  u  ,1  r  t  e  r  ,  >      r  1'  p  I  .  ,      '     .1  u  1  y  -  /  .     Sep     62. 

''.'■     t.     L.     Johnson     and    1.     S.     Hurkhalter.     ."■ '     Jan    '^  ' 


Contract     N  0  li 


nc.assif.od  report 


DLbiRlPlORS:    '(,arnet,  Wtriure  compounds,   Iron 
compounds,  (■  e  r  r  oi.T  a  y  n  p  t  1  s  rr, ,  Resonance,  Single 
c  r  _\  s  t  a  ,  s  . 


AD-.  •  ■  .  .,'       Div. 

1  i.-i  .  y  i.DN   0Tb  price  3:\  60 

I  n  s  t  :  I  u  t  f>     for     the     S  t  u  d  \      of     Metals,     I   .      of 
F  h  1  c  a  y  0  ,      ill. 

:  l.«     TEMPERATI  RE    CALORBIETin      HITII     IboniERMAI 
bill  ELD    AND    EVALLATCD    HEAT    LEAK, 

1}     .1.      ••><  .     Stout.         •, --(_.c,     c.p.      I  I.  us.  Technical 

repl.      no.      : 
Contract     N  0  n  r- CI  2  1  '  • 

I  n  c  1  a  s  s  1  f  1  e  d     report 

DESCRIPTORS:    'C  a  1  0  r  1  m  e  t  e  r  s  ,  »T  h  e  r.T,  0  dy  n  am  1  c  s  , 
bpecific  heat,  Eneryy,  Heat.  Metals, 
Fryoyenics,  Resistance  thermometers,  Solids, 
i-iquefied  yases.  Heat  tran.sfer,  Helium,  Des'iyn 
Calorimeters. 


i  : bIP,  JW       OTS    price    58. 60 

'^  o  t  1 ,  r  . .  .  a  ,      Inc.,     Phoenix,     Ariz. 

S:iU\     OF     bn.FCTED    CERAMIC     MATFRiAL     FOR     DFbU.N 

ANU     Ul-  VI-  i  OPMFNT     Oh     MiFKOt\A'.  h     (OMPONfMb. 

^  i  ".  .'1 .    I  e  p ;  .  . 

''.^     IJ  •     ^         •'lien.      Oct     02,     V.,p.         Rept         n,    ,      bbF-.:^92) 
Contract     Ah  vfc02;242'^,     Pro  ..        • 

RAUC     lUR     •^-501)  Inclassif.ed     repi-rt 


DE  SF  R  ,  P  IX'  K  b  :        '  F  e  r  r  i  e  ,  e  .   t  r  ;  c     -.  ;■  i  e  r  1  a  ,  ,■- 

P  1  e  /  o  e  :  e  c  t  r  ■■  r     c  r  ;>  s  t  a  !  s  ,     F  e  r  a  r. !  c     m  a  ;  e  r  1  a  1  s  . 

Fe  rrom.-i.i  net  I  c     -,  a  •  -  r  1  .i  1  <  ,     M;ir.*aw     euuipment 
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Division  26  -  PRODUCTION  AND  MANAGEMENT 


T  ISTP     JP       oTb     pr  ic*-     $•  .  rO 

L.efier«;     Electric     Co.,     Cincinnal:.      ')h:o. 

■  ONTE    CAHLU    COKPI  TAT  loNAL     EXPfcKI«tM:>      A     >  :  N  , .  t. 

VACANCY     HK.RATION     IN    CIBK      LATTUtb 

Kintl      rept.,      "'     Mar     '.-'-     Kar  )n'iarai:t.fr..'< 

lion     of    Soiid    Phase     and     Intrr^iiijie    Hfienumen*     ir. 

Cryjtal.in'    bubstancps, 

by     J        H.     Rppler.     Jr.        Mar     ■      ,     :,^p. 

Com  rac  I     \y        '    -  ^  ■    ■»,..       .    KroJ  .    7351) 
f,  A  SO    TOR    -■-;•■  1   n  c  ,  i  s  5  i  f  1  ^  1     r  <•  p  o  r  t 

0  E  M'  K  1  P  T  O  .;  b  :         •  B  0  n  t  »■     l.  a  r  .    >     a  ^  •.  •>      !  ,      •  i;  ;  ;  ;'  ^  s  :  o  n  , 
•Crysta;      latticrs,     'A.,)  vs.      'H'li^-     s".  jI.--.. 
•AloBJ.     lOBiput^rs.     «oOe;>        'lin^     ^'.    in 

H  r  1  1  I  0  J  1  n     i  0  n  e  1  ,     <    r  y  s  t  a  :      .  i  i  •   .  ■  '•      )  »■!'•'.>  . 
Eli^ctrort      Irjnsilions,      Sta'.st.ii.      inivi.s, 

1  ryjta:      strjcturc. 


A0-.  ")  309      Dl».   25.  17.  26 

.risrn  oos   ots  prir^  ^:   60 

■  c  $  t  1  n  g  N  ou  «!•     til-Ctrl'-     Cirp  P  •<        a'l^lphit.     P«. 

PHODlCriON     r.N'.i  Nf-  £«  :  Ni.     Hi  \ -,     ^r       !  :  »' r      iN  '  ^  1  oB 

S 1  I    ICON     Al  ,   OY      TKANbl  STOH 

i^uar'^r.*     projr'iJ     r-'p'        i  7. 

bv     S        'hinomlii*         r        Csa«viri      an'         •■^--^ 

■      Jf  (■      ■   .  .    .  p 

^Con-  r  a  ■  •      J  A        -   -         •  -  i  '  -  -> '  ""^  3  ) 

ittr!as?if.ej    .'»-porl 

D  h  i(  K  ;  P  r  u  R  b  :        •  T  r  a  n  s  1  s  •  a  r  s        •■>.';-:  i     a  '.      tv  ^ 
•^^•ir>n'lj^!Tr     '1p»i^i»»        ■aijfa-'j'.-'j     a-'-'iis 
t.  ncapjj.a'ijn        High-tf«p>'ra'jr'-     r  -  %  ■■  t  '     i         ^'or- 
aj»        r."!!!        Ha'fr.all        Prryara'.in        t'     j'.tj. 
sT.d        •j..r)i1'nui«       i),l-r:nj     i.loyj,     Kai:ji* 
II  !• '   1  <  n  i  0  J  K »"  .  i  a  tj  i  .  1  I  . 


AU-  -    ■   '       •■'  U  1  V.         25 

,  r  1  >.rf  'TL  ;  .:ri   .,  r  i  .■»■   f  ■ ,  -^c 

li;inii\     Inst.     ■>  (     T-'-i  rhicago. 

THt,    fAKHrl'.s    i;aP->i    :Ti        r     :  I  MCAL    SHtLLS    L'fUUER 

i;uNCr,  NTHAT.J     ANU     Jl^TKlitir     j     IXj^ 

by     P  n  1  i  1  p      .         I  )  d  g  e  .     Jr.       i  n  i;     J     n  i     A        .,  .■  K  ^  n  t  i  ,     Jr. 

(•eh    -  ■  . .) .     1  ;  I  u  4  .  j(Vi;;t    r-pt.     no.     1-22) 

.Contr^rt     Nonr-'.,     •      ..  ,     i' r  •  j        SK    "64    .;:?'>) 

t  n  r  1  d  <  s  1  !'  1  ^  :     r  -        r  t 

jt:^i:H;t'TiK->;        •^irjrturi.      sn-..>,      •        iical 
ri)ili''>.      ">nrir      str-^s•*^.     i.i.iiTj        K'-ii-ii'-i; 
Li  e  f  >  r  11  )  I  1   I  n  ,      ..  I  i  .  I  i  ■  1  t  v  .      r '  .    1  .  t  1  •  1  '.  >         ->  T  r  •■  ^  %  -■  < 
L.  ;  I  )      1  1  s  t  r  1  b  li  I  1   in 
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AU-.   ■■'     ■  50  Dir.       26.     1 5 

TISTH     KM       iiTb     pri'-p     $.-0 

Tnoms     J,      liaison     Rfsearrh     '►■n'--r.      'I^^t.»n 

Hpi ghl  s  ,      S  ,      Y 

THe.    THe.ORY    Oh     BIDOINi.     111. 

by  Jaiie.-.  II.  &riesn«»"r  and  Xirtir  -)nj!ii(. 

.;'Jan  -■.     p.     Resrarrh  re;it    n     RC-87A) 

>C)nlri^-'.  N  'Tr- J77-3  ...  ,  Proj.  SH    . 

'•l■;l^^l:■;-:   r»*;'iirt 

Ur.  SCHIPTIjHS:        •l.jme     Ihfory.      '1.   w^,      •ijeriti     ns 
research,     L-conomics. 


AD-:  '-"     r  •.,  ri  1  V  .        2^^ 

T  I  ST  ft     A*       ')Ts     pr  1  ■  ••     $?.  ^0 

RANJ     'orp.,       'aiti     Wonia,     'allf. 

SHOL'l.D     a        MA  ri-      r     r       ,     ,      »".  Mi  •.  T     KuKK     'l '  s  : '.  K  S  SI   :  M-  . 

by     P,     H,      Kri    l^non,       'an     -    \     *    'p.         i!*'pt,      no. 

^'-2695; 

'  n^  lasilfi-'d  r-port 

D  h  > I    ■(  :  PT    1 !(   -  :          •  H  a  -1  I  ;  ^  T  -  ■•  T      ,  r,  j  .  ^  .. ,.  r  i  n  j  ,      •  '   n  i  t  r-  d 

^'a!-!      joy-rnm---',  ."partn-nt      of     Iinf^ns*. 

I-  '  d  •■  r  a  ;      •■ .,  1  J  -  t  »  .  1  ■  o  m  1  r  s  _      A  ■"  a  1  .  1  i  1  ,         oils, 

f  *■''•■'  t  1  .'••''-  s  s  ,      *  1  ;  ■  s  ,         n  :>  1  o  .  -  ••     r  >•  1  a  t  1  1  "  s  . 

AD-298    303  M  > .        2d,     1 5 

TISTP.'WH'     OTS    pri     ••    |").»C 

Sor'-K-Jt'-rn      1'--~-();mji-i1      .nil.,      tv-ans'.  on,       ^11. 

t    K :  •  ^  ■<      I  p :   1 H  A  '  :    ■.  .    :  •.    '  1 1-:  t  h  E ok  ^      •    m    :  r  :  p   i 

•r  :j   .!•  ':  :.      .^   A  .    ,, 

►-V     A  -am- J     a-  1     '.  '-Ir..  -b    63.     31  P.         (ONR 

r-j'ar--     Ti-mri.      -o. 

0  -  •  '  ,     •      '.o  ■  r-'  ■      ,      Pro     .       ..K     Of    021  ) 

n'  lasfifi'd  report 

DtSTRrPTOH^:         •  I' r  o   .  a  ■    i  1   i  t   .  ,      •  «  a  -  a  j -m  ••  -  • 
#ig  i  n  >•  If  r  I  n  i  ,      *      •■  -^  a  .   i  o  r  ,      •    .  a  :j  ■■      t  ■■  •■  o  r  .  . 

A0-29S  558      Oi».   26.  U 

ITIST«  nni*   OTS  prlr-  $.-.60 

•atervi-'  Arifaal,  N.  Y. 

ECOSOli;    r.  ALL'ATIO'.  OK  SEVERAL  HONOLITHIC  SHELL 

PROCESSES, 

by  F.     A.  Helser  and  0.  m   r  -n,.   Oct  62.  26p. 

(Techalcal  rrpi.  n...  «VT-n-o2lH 

Laclaisif|i-d  r-'port 

DESCHIPTOKS:  •Cjsttng.  Ceraaic  aaterials. 
Preparation.  Precision  finlihiag,  Molding, 
Molding  aaterl 3 1 s. 

AO-298  7G^      Ui».   26 
(TISTB/AM)  UTS  price  1^.60 

Systea  Uevelopaent  Corp.,  Santa  Monica,  Calif. 
USEiS"  GUIDE  KOR  A  MANUAL  PERT  OPtRATION. 
13  Feb  6J.  ^6p.   ^Technical  aeao.  no.  TM- 
102^/000/00) 

Unclassified  report 

DESCRIPTORS:   •M.inagemenl  i-n  j  i  n  •■  •■  r  .  n  j  .  •tosts. 
Scheduling.  Conmuniration  systems.  Analysis. 

AD-298  717      Ui».   26 
(TISTM  HRW   OTS  price  I?. 50 

Douglas  Aircraft  Co.,  Inc.,  Santa  Monica.  Calif. 

FOR  THE  SPACE  AGU.   A  UIBLIOGRAPHY  OK  SANDMICH 

PLATES  AND  SHELLS, 

by  J.  I.  Foss.   Dec  62.  98p.   ,Rept.  no. 

SH-42883) 

I'nclassified  report 

DESCRIPTORS:   •Sm,:,:  r    i  n  s  t  r  li .  t  i  o  n  ,  •Bibliog- 
raphies, Structural  shells.  Sandwich  panels. 
Manufacturing  Methods,  Mechanical  properties. 
Test  Methods,  Quality  control. 

AD-298  984      Div.   2t> 
(TISTE/OHD'  OTS  price  $-10 

«i,si  •■..^•■••^  ins'   of  Tech..  Caakrltff*. 

A^:        At-t.r:      -^r  -,!  ARCH  IN    KLT  I D    POWt   CONTROL . 
Progress     r-^'        no.     ...  --t  >^^  . 

by    J.     L.      sn.ar-r,     D.     H        Karus     an.)      .in-r;, 

Dec  62,  103p.   ^Repi.  no.  8498-2; 
'Cnntrai-t  AF  33^657)7535.  Proj.  8226) 
As[)  TDK  62-788;        Uaclatsified  report 

DESCRIPTOR^:   'tneuaatic  »e  rvoaec  h  a  n  .  s  rr  ^  . 

•  S  ■•  ' ',  "  -n >• '"  h  a  n  ,  ^  -n  s        ♦  T  o  n  t  r      '      s  \  ^  f  f  t  s        I-  •■  >■  d  h  a  r  k 
^  ■■  ;   .         a  71  .1      .:.'■:   ^         v  .-i      .  '■  ^         M  a  *  '-  '■  -n  1  ■    ,      a         a  n  ^      .  s  i  s 
r,  -      '.   ■■  i  T  ■  ".  i  -■         Jets,      Oas      flow. 
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li.ifornia     r  ios     Angeles 

SlUt.HICA;      MKnniDS     KiK    QIKIKS     HITH     (OMPIFX     SFHVirt 

HATh  S 

;.     Kifhar.l     I         hvans,      1^6  2.      1"p        ri-fs         ,  H  e  s  i' a  r  r  h 

r  I-  p  '         no        -  .   ;     »  .  •  r  k  i  n  g     paper     n  . 

Inrlassifie,!      report 

JhS(KlPrORS:         *  Queuing     theorv,      *Prob ability, 
•NjHeri.-a.      ^.-•►•,.,1^      jn.I     pr^iedures 


AD-?^- 

: .  s  :p 


Div 

I '  I  s     p  r  1 


"^  .    2 
|-  .60 


*■*  '  -^  *i^     I       r  ;  V    :      A  m  !•  r  i  (   a        1'  a  t  e  r  s  o  n  N         J 

PKUlJiiTldS     eN,,;Shm;M,     HhAslRI-      HH  HAMhAiriRt      (Ih 

■  e  :  t  I'Hi  i  .'I, :  I  A.     i'.A,.i.oss    :>['h    Mi  -    ^  im 

'.  -  a  ■'  ■  e  r  ,   .      ,i  ,       •res.      •  ,■  p  t         no.      j.      1  -f  Oc  t     02- 


IP- 


by     Murra»     M.ner.         If'     .'an     • 
vConlraii      DA      jfc-039-sr-- 

Int    .assjfifMl      ri 


1 


l>i  S("  K  :  p  n.H-,: 


He  •    1  ■>,)  s 
V  u  n  I  r  u  i 


.  '^ .:  u  V  ' 
K  n  g  1  r  I 


■'      '■"  r       ■  -g 
.a         p  r  .^  '1  u  . 
.  a  .         Mr, 
r  1  "y 


1  .   .  .-.n  s        •P  ro- 

Md-idfarlLrin^ 

C  I.  a  .   1  t  V 


■15 

I     .  60 


AU-.    •  •  .  -J  ,, 

:  :  b !  p    *  H      I  ■  r  s    p  :  ■ . 

V  '    r  •.  "■  e  a  V  •  •■  rn     :  H.)  s  !  .,  n  ,      Mass. 

MAr-tMAIKA.      ANA.ibib     uh     COMPiKX     SlbTKM.S 

(■i-a.      repi  Nov      ■  ■>  -  bep     '. 

f"        alls. as     U-,ansnv,      Ha.pn     h       Bach.     Jr.      and 

Sanbi-.      M        i.iseen  Sep     '..      •'5p. 

'    "^  :  rai  !     A  I-      ;   .  ,  •      ..    ..      ■  •       p  roj  .     '6  12) 
.  AM   Ri      Oj-i8)  I   nc  :  ass  1  f  led      report 

OI-SiRlPIORS:        •Lanrhester     equations,      'tjueueing 
•He  or*.     •  I,  arte     theory.     •Numeric  a.     methods     and 
procedures,     •Siatislicai     analysis.     Uperalion 
research. 


AD-:  'Q     ;""..  U  1  s 

r  :srt   loin     i  i  ■,   j.r 


♦    .60 


He  search     ,abs.      lor      t  •:  e     t  n  g  i  n  .■  e  r  .  i;  g     .Sciences,      I. 
"  ■      Virginia,     I    H  a  r  .  o  t  I  e  s  s   i  .   ,  e  . 

HhbtAHCH      INVEST  II, AT  !(!S     CI-     MAl.ShlH      ASH     t  L  tC  T  H  1  C 
l-'HItS     I-  I    K     i((.rAriN(,     bllAKI     si   .SPh'o  1  UN  . 
!  e  c  h  n  .  c  a  .     progress      r  e  p  I  .  ,     Dec     •   .  -  I-  e  b     '  3  , 
''>     ''        J        i.ilpin.        Mar    63,     2t  p  .  Rept.      nos 

EMI-....-..-  -.    ..     Hi.sjSj     2{3-,--^-      --    ■      -■ 

•   ont  rac  t     AK    33(657;8352 

I'nc  1  a  s  s  1  1  1  eo     report 

DtSi  H  a'  ii,U.S:    "Hearings.  Magnetic   fields, 
t.ectromagnets.  A.ternating  current,  bolenoids 
K  e  s  o  n  a  n  c  e  ,  Audiofrequency,   Mathematical 
ana.ysis,  Electric   f  i  e  :  ,1  s  ,  Electric  motors. 
Damping.  Magnets. 


AU-.;  jg  I  81       Div.   27 
.TISTA  LSK;  OTS  price  ll . 10 

Xarquardt  Corp.,  Van  Nuvs,  Calif. 

No  t 1 t  1  e,  . 
Letter  progress  rept.,  Z"'    Jan-Z'  Feb  '^3 
by  *.  A.  Whitney.   23    Keb  tj,  ..p.    ;Repi.  no. 

P  R   -    ■  -  ^ "; .    p  t .    • 

-Contract    mK     .3  3vb57;7';'7'} 

Unclassified    report 

OKSCKIPTORS:        "Ramjet     engines.     Fuel     systems 
laiiLiration,     Reliability.     Storage. 


ALi-Z'?     ^^:  Div.        Z~ 

,  I ISTA  'LSKy     OTS    price    $1.6? 

Koreign    Technology    Div.,     Air     Force    Systems    Com- 
mand,    Wright-Patterson    Air     Force    Base      Ohio 
FXPERIMEVTAL     HITM    AIR    TIRBINES. 

by    1.     1.     KlriUov    and    I.     G.     Gogolev.       28    Jan    ^• 
•p.       Trans,     no.     FTD-TT -ti -1  "/.S    from    Izvesllya' 
Vysshylth    Zavedeniy.     Energetika    ':pp       1  " '^-1  22 
I  SSR,      -   .c2; 

Inclassified    report 

DESCRIPTORS:       'Gas    turbines.     Turbines. 
Aerodynamic     characteristics.     Air. 


AU-.  -P     2.-^-  Div.        2~,     q 

-TISTA./GEC;    OTS    price    t1  .60 

Koreign    Technology    Div.,    Air    Force    Systems    Com- 
mand,    Wright-Patterson    Air    Force    Base,     Ohio 
ON    THE    DEPENDENCE    OF   THE    COEFFICIENT    OF    CONSERVA- 
TION   OF    PRESSURE    OF    A    RETARDED    FLOW    <J   ON    THE 
VELOCITY    FACTOR   0   IN    THE    SUPERSONIC    SECTION    OF 
A    UVAL    NOZZLE    WITH    INCOMPLETE    AND    COMPLETE    EX- 
PANSION   OF    THE    GAS    IN    THE    NOZZLE, 
by    V.    S.     Ivanov.     22    Jan    t?.  .     10p.\Trans.     no. 
FTD-TT-b2-l  6^,3     from    '  '  A  v  i  a  t  $  i  o  nnaya    Tekhnika'' 
i:pp.    '^'-ei,     1^62) 

Inclassified    report 

DESCRIPTORS:       •Laval     nozzles,     'Exhaust    gas.>s. 
Pressure,     Velocity,    Mathematical    analysis, 
Supersonic    characteristics.     Gas     flow,     Super- 
son  i  c     fl  ow. 


AD-2Qg    2'  5  Div.       2-7 

(TISTM/BRW)    OTS    price    ll.'O 

A e roj et -General    Corp..     Sacramento,     Calif. 
ACOUSTICAL   ANALYSIS    OF    F  lUMENT-WOUND    POLARIS 
CHAMBERS. 
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A  i\     'inrk      -1  1  a 


■n  "5 1 
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Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


Bi-«oithly  progress  rept.  no.  **, 

by  A.  T.  Green.   2"      I  in  '\  ^v.    K-pt.  in. 

(Contricl  NOW  '2-10  ''-c.'HiM 

inclasjifi-'-i  r-yor! 

DES(  H  I  PTOHS  :        •Hocket     cas-j.     T"»t     m-     lo.ls, 
HydroiHtlc     presiur-,     Sound,     '.  ^lorlt  ., 
Detemlnatlon.     ("onposlt"    niat-riils,       .l<ss 
textlloi.      Plastics,     Kilat>i.'Tt     xo^il       oi^-r 
tion,      A'TouStir     pro;iTtl'S. 


U  1  V  .         -^  ■ 
U  r  S     f)  r  1  ■  '■     $ 


,60 


Kyle     Lih-..,      Inr.,         1     b-jun,!.),     Calif. 
CRVUl.KNir     MAb->     I- I   i  L     i-Lo*     T  R  \ '.  S  M  ITTtRS  . 
by     DoniliJ     :1       ^'l-.^r^l^,     •i..ini      i.     Boylan    and 
others.        lJe<-     ';^,     7i»p. 


.Contract    Ah     Jj(657)^786' 


report 


UrbCKIHTijRb:       •hl,)«neter^.     i-:ji:     '.     *.     Lique- 
fied    gji'"s,     Uesi'jn,     ilvdrij'-i,     Ni'r'j-'n.     Oxygen, 
Muorine,      InstruHientitiin,     irv>)<'ni-^.     Kuel 
syjtens,      Liquid     rocket     ?r  ly''.  .    ints. 


AU-.    -   •  ■  U  :  ,  .         27 

r  I:>rM     HK«        oFb     ^r  i  re     $'   .  '    " 

Naval     Urd  nance     lab.,     dhit^-     'iv.      M!. 

bUL  ID-P«l;PfcLi.ANT     KiXKtr     [(■%:;   IS     -i:.->:t,W^.         IV. 

EVA^IAIIUN    ijh     rtlt     Mji      'tll-iw  T'M^t.  :-;'.- 

HOCkET         Il.NirtH, 

t> )     (    ri  i  .•■  .  p  s     r,      bnarn.  Nov     t2,      ;-p.      table. 

Kepi  .      n.>  .      NOl  TH     •.-•"• 

L  nr  .  ,1  s  s  ;  :'  :  '-d     r  ep  .,  r  t 

DESCRIPTORS:        'Kockel     ignit.-r>,      •:(,(-»e'     -i,)t;>r;, 
fcvaijalions     of     slate,     CoiiibiiSt;.n,      bi.id     ri(C»t-l 
prope.iants.      Iij.nition.     Ues:jn,      In',  ^•r."r 
tj  a  .  .   1  4  t  1  "  s  . 


A  D  -  .    •  • 

riilA     LSK 


D  i  V 

iJ  r  b    p  r 


:~     22 


Naval     Ordnance     Lab  Hhite    im»       «d. 

GLIDED     mssILt     PROPILSION     b  *  5  I  h  »(        H  A  <^  A  K 
tLfcCTROHAGNKTlC     KAUIATIUS     Tu     uKOSAMr 
RF    CHARACTERISTICS     OK     tLK(    r R o- K \ P 1  i .  ^ :  \ r 
Quarter,  y     progress     rept  -^P'-  J^ne 

.  '     Nov     -  ..        ■  V 

lni-.assi:;"d     r-port 


-5    ;-.*■ 

r  Ku     ; 
DEVICES. 

•  Z. 


DESCRIProKS:        •  h  .  ec  t  r  oma  y  n  -  •  .   ■     »ai-s,     •«-,<-■«<■• 
■  otors.      't.  xpiosives      initial    irs        ^'rdnani"        '  ■:  i  l 
arils,     Radiofrequency.     Hocnet      .jn.t-r^        Kal.a- 
lion     naiards,      Ijnition 


AD-299    318  Di».       27.    22 

CTISTA/LSK}     OTS    price    ll.ftO 

Nai.  1  •  : "  1"    ■        \-     .     Wh  1  te    Oak       Xd 

Gi:L»r;    ¥;^s.,r    V -^   I'CLSION   SYsr^x     ma^ak:)!   oy 

ELECTK     «A   .Nr   '  :         -:UJIATI0N     TO     UHlJSA^l^  -l-H'       ; 

RF    CHA.KAl  r.-Hli  :  ;     ■>    of    tLECIRU-tXF^USl  V  L     Ul-^.H-i 
Quarterly    progress    rept.,.   1    July-jO    Sep    62. 
2C    Mar    o J ,     1 v . 

L'  n  I'  .^  N  N  ,  :  1  ^■  :     r  '■  p  o  r  i 

DESCRIPTOR^:        -h      •        r    -^  a  j  i  e  •  .        .  .,  w  s       -Kocket 
■otors.    •txpiijsives     initiators,     ordnance.     Haz- 
ards.    Radiofrequency.     Rocket     igniters.     Radia- 
tion   hazards.     Ignition. 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 

AD-298  655      Di».   28.  16 
(TISTB/AW  OTS  price  »1.60 

Foreign  Tech.  Div.,  Air  Forr<-  ^.n-'His  Command, 
•(right-Patterson  Air  Force  Ri-..-   cnio 
PERFECTION  Or  :-.'•-   r  1' :  1  ,  h   \N\,:   1      -  I  NG 
ACUTE  HYPOXL«I\  IN..  .••  :  I  r  >-   .  H  N  l  \  IN  MiN, 
by  A.  B.  Gandel'sBan  a-',    n   h   P  r  . »  p  v  i  r  h 
.:   Feb  '"',  1..p.   Trans   n^  .     hTIi  FT    -       Iria 
Zhurnal  Vysshey  Nervnoy  Deya i e .  • n  i s ■  i  it-i;  1. 
P.  Pavlova,  vol.  '  ^  ,     no.  2,  pp.  ....--^.-p,   ■>•  1. 1 

Unclassified  report 

DESCRIPTORS:   'Sensory  me  r  h  ,i  n  i  ,  '  ,  ,   Proprio- 
ception, Hypoxia,  Sti^j  i  •  \    •  •^  .     ihe-^  r-eitirN, 
Tissues   Biology  ,  H  e  :  .  -•  k  -■  s  .  '.  r  i  i  n  i  :  ;  ,  i  i  -  - 
ditioned  response. 


AD-238  7^7 
(TISTB,  LMH) 


Div. 


28 


■  1  ..  e  '1  *'  Tl  t 


Naval  Civil  Engine. -ring  Lab.,  i' 

Calif. 

BEHAVIORAL    RESEARCH    AND    ASSlKIAriu    nIIUHS. 

Jan    63.    31p. 

L'nc  1  a  ^  ^  1  !  1  ••  :     r  e;, ..  r  t 

descriptors:   • H i b I i ogr aph i e > ,  •  1 '^ i  n  ,  .  ,  g ; 
Decision  mniij.  Group  dynamics,  -'inxiei). 
Attitudes,  behavior,  Le3der^'ll;).  L.irr.  in;, 
Motivation,  Education. 


QUARTERMASTER  EQUIPMENT  AND  SUPPLIES  -  Division  29 
RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


AD- 


bin     A* 


'Is     p  r 1 r 


^0 


*-:AN[)     (     ,  rp  .'5d  n  I  ..     M'ln  1  r  a  .      (  a  .   i  f  . 

NiHAKD     AN      :nMiRMA.      AND     iRhAIlU      ((.AhKKhNCh 


m- 


*'■'  '      ':3  .      1  3p.      V  R'-pt         no 

I'  n  r  ;  a  i  s  1  I"  1  e  il      r  >■  pu  r  t 


•  i.mu  p 
h.'  1  a  \  1 


Calif. 


LJK~5ik;t':i'RS:  •(:,'!iniunirari.,n  ;ht-or\ 
;.n,imiis  i.mp.sid  Ana.vs;--  ierba 
^<i"         t   r  :  •■  r  •   1  \  ,•  n  ,   V  i 

AD-299    272  Ui ; .        28 

Tisril     An       OTS     price    $...00 


S  4  s  t  -■-,     Jr  w  ,  ,,  [iit;  .■  n  I     (    ■    .■  ;    .   .      ;>  i  n  t  .,     W  , ,  ii  .  i 

I    1  :>  :  LN     ^  :      v)\  :  !  !!t     i    i    N.'^  1  n  1  (    I   :  i.N     AND      1  t. .-,  .   !  NC,     uy     \\ 

\;D!ii/(n    .J ;  bi  o  i  w  :  NA  i  ;  liS    i.,ainin(,   r  i;i{.,;A',' , 

t'.v      K.      1-'.     C  u  nn  i  H'jh  ,jM  ,      N        VI        M..rr.      .w  .:     ','        .-, 
Sheldon.        '      .;  (i  n     ■      ,         ■;.  :  .•  c  ti  n  i  c  a  ,     r,  crau       no 

1  V-     . 

''•'■-'•     M        '(628)16^8)  I 

Unc  1  a  -^  b  1  :   1  <•  A     r-'p  o  r  l 

DESCRIPTUKS:         'Hrjrjn.j,      '.^uund      s   i  ,j  n  a  .  s  ,      i(  a  d,  i  u 
jaaaing,     Opeidtn.-s        !■ -■  r  m,  n  n  .■  ,      ,      rr.iininy, 


Audiofrequency,      \\\     Ji 
Intel  I  igibi  I  Ity. 


(   o  rr,  r  a  ri  r!  , 


'.D-      -9    232  Uiv. 

1  ;srB/CCH,     ulb    pr  ir , 


I    .tC 


1'  h  I  .  c  u    Corp.,     ('  a  .  o     A  .  t  o  ,      ('  .%  . 
H1«AN     t.N(,:NLhK;Ni,     llhllt,N     lotlK      .Ibl. 
'     '■'•1  ,        ;.        Ktpl.     no.     i«Di-;ii'-.i,  d 

;Con!  .^,.>   ;      \\        .,(695)113) 

L'nciassified  report 


OESC  RIPTtiRS:         'iluman     en  ij  i  n  .• ,- r  i  n  g  , 


•i 


r  I  I   r ti  ,i  n  r  t' 


I 


29.    QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 


U)-.   '8    61  3  Div.       21 

,  T  1  sTB     An  '     (ITS     price     J'      -0 


W  rn  V      Test      h  n  d     f  v  a  ',  ;j ,)  !   i  ■  -  n     C  - ,  m  m  ri  n  d  ,      Aberdeen 

P  r  o  V  I  n  f)     (.round,     McJ 

A     PHUIMINARI      si:  D'l     OK     TIIK     H  Kl  ATI  ON  sli  1  P  S     HKT»KI-N 

MJOU     PRKKLRI-N(K     KATIN(,S     OUTAINU)     INOeR     KIKLD 

A  NO     l.ARR  I  SON     (  ONDll  IONS  , 

by     Thomas     H  .     Hurt.     Mar     '    ;,  ,     ..     p  .      t  ,i  b  1  e  s  .  i 

UK(  0«     pruj  ,      no  .        K-  ■  )07-01  ) 

I'n  c  :  a  s  s  i  f  1  ed     report 


DK  s(  H  n-  I  (IK  s  :         '  M  i  ".  i  t  .i  r  \      rati.,. 
"••  '.  h  "  d  s  ,      '.  i  c  .■  p  t  ,1  b  1  ;  1  t  \  . 


r,,  s  t  ^ 


Te  «  t 


30.    RESEARCH  AND  RESEARCH 
EQUIPMENT 


AD-.--        -  ;)  1  V  .  <  0 

/riSTI'     h  H        (Tb     pr  1  r  e     $1.10 


n  r  e  1  g  n 


Ui  V 


Air     Korce     Sv'.temv     Co  mm  a  mi. 


»  r  1  y  I;  I  - 1'  ,)  t  t  e  r  s  o  n     Air     force     H  ri  -.  e  ,     (   h  i  o  . 
'I'NU  R  S-.  r  1  i>N     *  I  T!'     .,     MAC!I  I  N  K. 


■     '"fl'    '    ■.     -p.  Trans,     no.     KTD-TT-^3-76    from 

K  a  ^  a  k  h  s  t  a  n  s  k  a  y  a    F  r  ,i  v  d  a  ,     p  .     .. ,     '  •     Nov    -; .; ) 

Inclassified    report 


D.  S(  N  IPTliRb  : 


"  C  . .  n  I  r  ' 


S  [  1  e  e  r  h  , 


AD-.    •-      •  -'-  Div. 

/I  ISTl'    J*,     OTS    pr  ice    J-  .  10 

S>viem    Development     Cor}).,     S.Tnta    Monicj,     Calif. 
i(>     COMIMTI.R    PlioGRnM    SVSTLMS    MAMAL    ITILITY    PRO- 
GRAMS   GINlHALIZtD    IM'IT    HOL'TINL     .INPIT., 
'>    1-     H-     Henry.        2    Jan    l  _•  ,     .•^p.  Te'-hnical     memo, 

no.     TM-  ,L,  -  -     ;  'O32/OO; 
V  C  I .  n  t  r  a  c  l     \\     '   '  ( t  2 B  J  I  '  ..  =  , 

I  I.  c  1  a  s  .s  1  f  1  ed     report 

DESCRIPTORS:    '•Computers,     Programning     .Com- 
puters,    liandlidoks.     Input-output    devices. 


AH-.    ■'^     •  ■^  •  Div.        ^C 

I  !  SIP    .U       ('IS    pr  ice    «1  .  1C  4 

system  Development  Corp.,  Santa  Monica,  Calif. 

M  Ni  HALIZlD  INPIT  ItOlTINr;, 

*'>  ^       ><  •  Henry.   ..J  Jan  ■  ■,  -p.    Kept.  no. 

rvi-  L  -   5/C32/C0A, 

vConl  r  rtc  t  'iF  ■19(628,  ;  -.  ..S 

I  n  c  1  a  s  s  1  f  1  e  (i  report 

D.  oC  1;  If'TljR  b  :   "Computers,  f  r  o  y  r  amm  1  n  y  ,Com- 
P"l»-r^  ,  Ma  rid  bo  ,i|  s  ,  Input-output  devices. 


AD-."'0  ^  1       Div.   30 
Tl  STH  .U   (iTS  price  $1.10 

s>stem  Development  Corp.,  Santa  Monica,  Calif 
SCh  COMHITl.H  PRO(;RmM  SYSTLMS  MAMAL  ITILITV  FRO- 
-.RAMS  SATI.LLITL  PAPt.R  TAPK  TRANSKLRS   SATPATT., 
'>  f  •  L.  Remstad.   .:  1  Keb  '   ■,  t^p.   .Technical 
memo.   no.  TM-.L,-'"  5,   •" 
Contract  AK  1  3  (  fe28  )  1  6..  ^' 

Inclassified  report 


Dl  SCI!  I  ('TORS  :   'Computers,  Computer  storage 
devices,  Data  processing  systems.  Tapes. 


AD-.  ■-  ■  -  ■       Div.    ^0 
,T1STF  JH   t,TS  price  $1  .  1'' 

System  Development  Corp.,  Santa  Monica,  Calif, 

SATLLLITt  MUDt;  OK  (,ITFIT  TmBLL  ,SM00T,  , 

by  C.  L.  Remstad.  i.\     Keb  tj,  op.   ,Rept   no 

TM-.L  -■  •    ■■■  ^0) 

\Contract  Ah  "  <  v  g-^B  )  1  f' .,?  ' 

Inclassified  report 

DISCRIPToRS:   "Computers,  Programming  ^Com- 
p  u  t  e  r  s  ,  il  a  n  d  b  0  o  k  s  ,   I  n  p  u  t  -  o  u  t  p  u  t  devices. 


AD-2^5e  1Q2      Uiv.   30 
TISTP  JK   OTS  price  $2.60 

System  Development  Corp.,  Santa  Monica,  Calif, 
ITILITV  PROGRAM  DLSCR I PT IONS  MILKSTONK  XI. 
i.KNKRALIZKD  INPfT  ROUTINi:  .INPIT,, 
liy  T.  R.  Henry.   .,  Jan  t3, 

-■p.    .Technical  memo.  TM- ^ L J -"1 5/033/00) 
Contract  AK  1  -i  v  t;  8  ^  1  b/.8  ; 

Inclassified  report 

DKSCRIPTORS:   "Computers,  Programming  .Com- 
puters  ,  Input-output  devices. 
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RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


TISTP    KR       OTS    pr  i,:e    $i  .60 

Syitea    Developtient    Corp.,     Santa    «i)nic.i,        .ilif. 
SPECIKICATIONS    KOR    THE     SIHILATIOS    L,h     TfLMlTHi 
D*TA    AS    AN     INPCT    KROU    THt.    TDP    Tu     TfU     TLM    r.v*- 
Pl.TER     AT    THE    RhUOTL    TRACKING    STATION       WILrSTlse 

4    ,    COMBINED     , 
by    John     Ng.        2^    Keb     '   ■.      ■    -p.  T?rhni.-a;     irn 

BO.     TU-    L    -  ■  '^         ',     -      , 
Coatract     AK     '■*,'■,:'>?     '',-> 

Inciasiififd     rf^i^rt 

UhSCRIPTORS:       -Te  1  eiie  t  ^  r  i  n  j    .uit.     •  J  i  j  i  t  i  1 
f-TBputers,     Magnetir     tip*".      Sinjiitin. 


AD-i  »=»     •   .  .  Ui  V  .         < 

TISTP     J*       uTS    price    | ' . 1 " 

Syttea    Oerelo^aeat    Corp.,     b^ntj    H.ii-i.     r  i\ i r 

OCTAL    CAHO    LOAUtR       b(JCL(H) 

by    « .     J.     Sweeney    and    R.     C.     nise.        '   i    ^ eb    'J, 

'p.  Rept,      no,     TM-'  -)03/O0i/C0) 

vConl  rict     Ah      'nt^8jl6^3 

I  n  c  1  1  >  .,  [  f  1  ♦»  J     r  ^  ;^     r  ' 

OESCR  IPTdRS  :        •Uata     pririssmg     ,  v  s  t  e  n  .  , 
Reliability,     ^onputer^.     t'rijrinTiiij       '      •nij'-rs), 


AL)-..'»         .'  Uiv.         30 

^TIsTP    J*,     uTs    price    $* . 10 

System    Uevelopnent     Corp.,      Santa     ^(nnlr^,     rj!if_ 

UTILITY     bYSTEK    P  ROI.H  A  MM  I  Si,     HRuPUiAL.'>  \     T»u 

TAPK     bYiTLM     I-OR     COP  I  I  , 

by    Biilie    H.     Pruetl.     .'     (■^-b    63,     9p.     v  T '•'""''  a  1 

memn  .      n  ..      TM- ^-^0/006/ uO  ; 

vConirict    Al-     1  ^(628)  16,;8) 

'  n  r  ;  ,1  s  s  1  :  I  »•  il     r  -^p  I  r  t 

DESCRIPTljRS:        •Data     pr..ressin^j     ^.st-lIl^,      1  n  y  lj  t 
output     devices.     Computers,      HrKjriiiming 
Computers 


AD-2qa    2:1  Div.       30 

(TISTP,  J«       OTS    price    $2-. 00 

California     L.,     Log    Angeles. 

ASSIGNMENT    OK     INVENTORY    Ok'a     lAKIAfU,;      STHMTJH'-- 

COMPLTER, 

by  Rein  Turn.    Jan  -1,  ^  <  'p.     K-pt.  no.  '^3-5/ 

(Contract  Nonr-2352 

'nclajsifi^d  r-port 

DESfHIPTORS:        'Coniputer     logir,      Pr  ogr  anim  1  n,, 

ConputTj     ,     Mat  henat  i  c  a  1     lojlr,     (o?ts, 
Analvsij     of    variance. 


AD-25''2:.  Div.       30,15 

(TISTP/ J*.     OTS    price    $  3  .  oO 

foreign    Teen.     Div.,     Air    Force     Svstens     'onraand, 
■  r  Igh  t -Pa  1 1  erio  n    Air    Force    Hase,     Ofiio. 
FL'NDAMENTALS    OF    THE    GENERAL    THEOICi    OK     QV,\^{- 
AMALOG    SYSTEMS. 

b^y    G.     Ye.     Pukhov.       22    Jan    '  1 ,     Up.         Trans,     to. 
FTD-TT-^2-1 '5  5''/1*2*..    from     Izvestiva    V  v  j  s  h  i  k  h 
L'chebnvkh    /. avedeniv,     Elektroraeknanika       No. 
pp.     3-2\     11-  1  , 

Inrlasjifif-d     report 

DESCRIPTORS:  'Analog  sy5t»nj,  (  ontrol  svst»rn, 
Model]  'Siaulator*),  Erjuatlons,  lonput-r  loji.-, 
SlMulation. 


AD-i  --^     .;  -2  U  1  V  . 

TI^TP    WH        0T>     pr  1  -   -    $ •  . 60 

Princeton     I..      School     of     Engineering,     S. 

'      -Ol  MAULt-HIT  ,      NOMOi.KAl'tUi       hl.fcrTHOSli 

(  UMPI  TAT  lUN 

by     Uojglas     H.      Ada^iJ.  K-h     '•,      'v.  HepT.      no. 

"On'ra"     Ah      iOi  oJi;  2i,  1  ' 

IiMajflfied     repor: 

lJ  K  ~.  •   H  I  P  T  u  k  1  ;         •  ('  r  0  j  -  '-  ',   1  V  ^     g  f  0  rn  ►• '.  r  y  ,      *  ll  1  J  1  I  a  1 
lys'f^iis,      "NoTio  graphs,      '^jp-ri^l     purpos-     rom- 
p  u  •-  e  r  5  ,      U  !  j  I  •  a  1  )  -n  p  J  •  •'  r  s  ,      I)  •■  s  1  g  n  , 


AD-298    2'''.  Div.       30 

(TISTE/JBM:     OTS    pri--    $2.60 

T^mp  I  ••     ".  .      Ph  1  1  ad-  I  p  ■  :  1  ,      Pa. 

\':ta^:-    i<f- a  s   h- !<>■  NT  ^    ;  ■.    t  •.     hi;  ,- w- nce  or    stki",,, 

riELDS. 

by    K  .     '• .     M  0  s   ■  ?     aid     r  .     '\  0  r  T  •■  f  f  .        '        !)••  r     ■  .' ,     "    ■  p. 

11!  J  S.  ^'■j.-ritifir       r'-pt.       no.       ■ 

i  I   0  ri  t  r  a  r  t     Ac     :   •        .'  -     .' '      _      Pro.     -'  •      -^ 

(AFCHL    03-21  to)  '  nr  1  i,s  ,  ,  f  1  ,.d     r»-port 

Dl-  M   ■<  :  P^"'1RS  :         •     !  ••     t  r  I         pot-ntial,      'M-asjring 
d-vicfS         :1-^-  trial       .     -l-rtronir      _      KlTtric: 
d  1  s  '-  1  a  r  J  -  s  .      i-  1  ■•     t  r  1  r     -    ,  r  r  ••  n  t  s  ,     T  r  a  n  5  I  .'  n  t  s  , 
h  1  -  '   t  r  1  '^      ;   ;  ••  1   I  s  ,      "  ■  1  J     t   1  I) ''  ,       ■  I  p  p  r  "  5  s  o  r  s  . 
M  •■  i  s  J  r  - 1  •■  ••  '.  . 


Al;  -.    '«    2'"J  Div.         >  ~  ,     9 

,  :  I  ^:  A    i,Er  ,    0T>    pr  1    -   I    .  60 

Ar-iold     Kng'i-^ring     li'-veloptiH,!-         ..  „:  ^r  .     Arnold. 
Air     hor.:e     ^;a'ion,      l-nn. 

'  Ai.I  riH  AT  Ids    u  h     T'-r      ■        -iNih     ii  i  H  K  K  V  K  .  U  1 '  1  T  Y 
T!  SNKL        ^      , 

sy    h^nry    *        :ia  1  1  .        H^r  ,     .-'p.  Technical 

r'-p:.      no.     AKIJ     -TLiK-b3-46) 
"on  :  r  a  ■  !     Ah     ..        •.  jO)  1  OOO) 

L'nlassified     report 

OF^'HIPTOHS:        •  H  v  p  .•  r  s  0  n  i  c     wind     t  u  n  n  .■  1  s  .     •  N  0  s - 
■OTHS,     Pr.-ssur-,        oniral     bodies,     Hnat     transfer 

A  T  0  d  V  n  a  71  1         ■  h  a  r  a     '  -  r  1  s  i  1  ,■  s  ,     Model     t  -  s  t  s  ,     ^    i  1  - 
;  1  r  J  •.  ;  0  n  .     .':  J  p  «■  r  i  j  ;i  i  ^.     .  h  i  r  a  -  t  .■  r  1  s  '  1   ■  s  . 


AL/-..  tS    280  Div.        30 

vTlSTA/GEC)     0T>     pric-    t  ' . 60 

Arnold     Kng;  n-'"r:ng     j.-v-iriprn.-ri'         ent>>r,     Arnold     Air 
Kor'<-     >'a'ion,      !'-nn. 

ALIllKATIUS     Ul-      ri'K     AKUi-P»I       '  -  KT      SiPtHsUNi' 
XOlJK,.     TINSEL     Al      MALI!     NLMHEKS      ■.•     Tu     ..  .      , 
by     J.     H.      '•..  nson     and     E.     H.     >loan.         Mar     -■,      -^'p. 

on'ra-'     Ah     ..  .  ^  o  JO)  1  OOC  ,     Hroj.     -^  ■ 
.AKlj'      ILK     •    ■-^■)  i;n>- 1  as  s  1  f  1  ed     report 

UK^''HIHTl)H^:         •i.^p.-rsonl-     wind     tunnels.      Bound- 
ary    layer,     *ind     '^nnni     nozzles,     D^'Sign,     A.-ro- 
d  y  n  a  Ti  1  r     -  h  a  r  a  ■  '  ••  r  1  s  •  1  ■  s  ,     .~5  u  p  -■  r  s  0  n  1  r     c  (1  a  r  a  •  t  e  r  - 

:  s  •  !  ■  s  ,        a  1  1  t)  r  a  ■  1   )  n  . 


A  D  -  ."  •  J     .  ■^  • 

I :  ^ :  A   L.  ^  K 


prl 


30,    >^,     1 


Sava;     Air     >'.  ation,     Laiehursi,     S        J. 

*;SU     T'  SSEL       OHKK>v\r;uS     sTlDY     Oh     SUHTli     AMfcRI'.AS 

IiLI-*iSi,    MODEL    ThSltD     IS     THE    SAi.Ai,     '  .,  ■      X     :^' 
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RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


n  NNEL    ASD     ilif     AIRSHIP    MODEL    TEST     FACILITY 
by    Pei^r    0.     Krlandsen,     John    (,  .     Zarcaro.     and 
John*.     01  roll.        --^ep'...,      ^y. 

I  nc 1  as  s  1  f i  ed     report 

OKMKIFTOHs:        • V  a r 1  a bl e-i n c i d e n c e    wings        •hind 
tunnels,     Mirships,     •Vertical     t  a  k  e -o  f  f    p  1  a  n  es 
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COMPETENCE, 

''.V     H.ilph     E.      Andrea.     M;ir     63.     2^p. 

I' n  c  1  a  .s  s  i  f  i  e  d    report 
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titic     research,     (iovernment    procurement.'     Mili- 
tary   requirement:..     Coding,     Sources.     Industries. 
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BRITISH  ATTITUDES  IN  THE  CUBAN  CRISIS 
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INTEB»OCALIC  POSITION. 

by  S»e«  OhBiB     '  Mar  ■■,    »      K^pi    ni   .  \ , 

(irint  to  AH  -.-a. 
,  A  KCH  L- '-.--"'''< ;  I  n  r  1  i  s  5  1  f  I  f" '1  rf-pirt 

OESCRIHTOHS:   "Sperch,  •l.angj«g-,  Th^Trv, 
Anilysis,  Idenlificition,  T»^!  !••••1^l^, 
Prrcrption,   bpc-ch  trins«;s^.  -i 
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T  ISTA  i.rC   i)Tb  price  $  ■'  .  '" 
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Uiiclas  ,  .  f  .  •  1     report 

DtilH.PTuHb:  •!■.-. n.n.  s  •  •'•n-ce.  CoMUDlS*. 
P,.,.ica.  iienc-  Ana  •?  -  j .  s •  r 1 bu I  i  on .  Pro- 
jyction        ;ndustria.     p  r  oil  u  -  t  i  on  .     Cold    war. 


i,TISTB/A«(       OTS    price    |2.6" 

Ohio     ilal  f     .      .      f<.•^'•ar      "     I-      .  "  !  j  ■    .      i        '  . -ri :    .  s 

A    STLDY    Ot^    URITTt.N    (  uMIl    N  .  i   A  '  .  -s        Ai'trNj.v     111 

As[)    I  V    -    v(if  AMI  I  AM  1    ;  :  -5  :-> 

Dy    rran.'.in    «l  .     kno««f.        No»    62.     21p.        .Krpt        no. 
4.    »ol.    2) 

^CoatMCt    AF    30(602)2550.    Proj       '.  ^ -- ^ 
RADC    TDB    62-611,    »ol .    2)       Unr     ,.si!     -   !     r-port 

Llf->''<.1''      •<^:         •."^■rJCtlOn     -n,!-.-!      ^        •,!",..  ije, 
R.,i     n.i.     Vocabulary.     E  f  f  ec  t  i  ^  ••  -  -  ^  *       t  i  r  <■  i  r     n  i  r 

f    i  J    .   >■  T"*  B  t  . 


AD-299  386      Div    32 
vTlSTB/AW   OTS  price  $1.60 

Ohio  Slate  L..  R.   •  1-  i  Foundation.  Colu«bu$. 

A  STtDY  Of  KRITTtN  _  _  »I«L  M  AT  1  ON  .  APPENDIX  VII  - 

SLCGESTIONS  FOR  TECHNICAL  MANUAL  WRITING  AND 
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Bhir -grain  studies  (photographic  grain)  | 
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Controlle\l  .searcli  patterns 
Hie  problem  of  image  degradation  m  training 

pliotuinterpreters 
"P'lmuni  working  a)nditions 
P.itigue  effects 
l;.S^>tion  .1!  c.iniple-\  objects 


The  present  investigation  was  undertaken  to  explore 
directly  the  interaction  between  a  situational  condition 
and  personality  or  motivational  factors. 
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EFITHEUAL  CELL  RETENTTION  IN  SPECIFIC  AREAS 
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BNL-5607     OTS    $2.60 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
THE  CHEMISTRY  OF   ENZYMES   AT  LOW  TEMPER- 
ATURES. a.-CHYMOTRYPSIN  AND  TRYPSIN     by 
Simon  Freed  and  Mary  H.  Vise.    12  Sep  61.  s'op 
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Polytechnic  Inst,  of  Brooklyn,  N    Y 
NEW  APPROACHES     FOR  QIEMICAL  WARFARE 
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Enzymes,   *Chymotrypsin,  Degradation,  Molecular 
structure,   *Ainino  acids.  Chromatographic  analysis. 

Ilie  present  report  describes  qualitative  evidence  in- 
dicating that  «-chymotrypsin  exists  as  three  or  more 
chains  held  togedier  by  disulfide  bonds.    The  smallest 
of  these  segments,  fragment  C,  has  been  isolated  in 
relatively  pure  form  by  fractional  dialysis.    Fragment 
B,  a  portion  of  the  enzyme  which  does  not  dialyze  has 
been  hydrolyzed  and  appears  to  be  a  polypeptide, 
molecular  weight  9,500,  containing  the  following 
number  of  amino  acids;   Asp9  Thr9  Seri3  Glu-  Pro^ 
Trv"L^-l'''^^  ^3^13  I^eu(,  Leu-  Tyr^  Phe2  (Cys/2)a 
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Ames  Lab.  ,   Iowa  State  L'    of  Science  and  Tech. 
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Washington.  D.  C 
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properties.  Chemical  reactions,   Chemical  analvsis, 
Spectroecopy,  Catalysis,  Ozonides,   Radioactivity, 
Chemical  engineering.  Biology,  Medicine,   Public 
health,  Deterioration,  Atmosphere,   Propellants, 
Production. 

Lists  156  reports  and  translations  added  to  the  CTTS 
catalog  during  the  period  1945  to  September  1962.    In 
eludes,  among  other  subjects,  treatment  of  the  follLTwin^ 
research  and  development  on  ozone  and  ozonides.  physical 
chemistry  of  ozone  reactions;  qualitative  and  quantitative 
chemistry  at  ozone,  ozonides  and  other  ozone  substances 
spectroscopic  studies  of  ozone  and  ozone  compounds, 
industrial  applications,  deteriorating  effects,  bio- 
medical and  public  health  aspeas.  studies  of  oztTie  and 
its  effects  on  organisms  and  material  in  the  upper 
atmosphere;  high  energy  and  propellant  applications, 
and  uidustrial  production     (Author) 
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Ames  Research  Center,   National  .Xeronautics  ami 

space  .\Jministration,    Meffett  F  leld,   ("alif. 
rUFORl-niCAl     INVKSriC.AIKJN   Ol    rNSIFAnV 
IXFFL'SIUN   WriM    .RKCOMRINATK  )N   IN   A   THHNAKY 
MIXTl-RH    CI-    [XAIOMIC    M(  )1.1- ( "l 'I.HS,    ["XSS'KI 
A  !■[•;[)   ATOMS,    AND   AN    INHHT    CAS,    bv  Walter   A. 
K^-i:r,ar.!t.     f•eb^.i,     iSp.    5ff.s.    1  ri. 'iiiical  'ictf 
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DfcSCRIFh  )R>     •Mck:,1  r^srs,    'Fires,    •( ',  Tiibust  h  ni. 
Flames,    \vK>.    l-'jel.s,    l^irhulerKe.    Control 

Thi.s  re.-t-ar^h  pri^rani  attenipte>!  to  investigate  the 
validifv     )t  ,.r,i[i^  fjaseix^is  tjels  tor  .i  mass-fire  mixlt-I 
Rie  objeaives    i  this  pr.ivjrani  ^ere  thus  twoftild      First, 
since  the  fuel  must  t>«.-    injected  into  the  atmosphere  to 
burn,    the  flou  vtlo..  1 1  ir-^    ind  no/zle  diameter-  needed 
I"  pr.xljce  \  r.irbulent  diffjsujn,    buovancv-controllt\f 
flamt-  had  t.    he  Jetermintxl      Ir  'Aas  believed  that  only 
this  flame  tvfX'  ^oidd  ix.-  ust-d  to  produce  a  valid  model 
SeciTid.    if  a  V  ihd  iinvlel  ,.ouJd  tie  established,    then  the 
infljen^e  of  jet  spacing,    fijel-Ilow  ratf,    and  jet    airav 
^ei-metrv  tr  the  resulting  flanie  at  rav   .ould  tx-  in- 
vestigated.    This  summary  report  fust  considers  the 
.merging  rf  individual  tlame.s  from  a  th«.-oretical   stand- 
point and  predicts  the  influence  of  jet  spacing  .m^l  fiR-|- 
flow   rate  ^iri  the  height    >f  the  flame  arrav  .    These  theo- 
retical results  are  then  vOf7ip.irf.;  to  the  experimental 
.lara  obtained    tar;rii;this  pr.^jr.im.    A    IfSiTiptn^  of  the 
apparatu-^  ..-^ed  .n  thl■^  st  kK   is  given. 
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PB  lb2  :s»T       (j-I-b    S12.UU 

[Arctic  Con.-.rri.xu>>n]  and  Fios;  Fffei.  rs  I  ab.  , 

Corps  of  FJigineeis,    fWalthani]  Miss. 
nEVFLOPMHN'I    OF    ICF   MFc:HAN1CS    IFSl    KlI    iOR 
HYDROGRAPHIC   OFFICl-.,    l'.    S.    NAVY.    Final  tepi. 
Mir  SO,    16Sp.     14  refs.     Ie^,^;nual  rept.    no.    2^. 

i)|-.SCRiri  ORS    'Iv,    •Mechanus,    '  Test  equipment, 
for  table.    Drill.-.,    Design,    Hydiv>giaphK  ottiLe,   Mditary 

•-■qLuprTu-nr. 

\  portable  res'  mt  lia.s  b»--t'n  develojx-d  in  *hKh  is  in- 
cluded hand-^)p<.r  ared  .-(juipment  for   penetrating  ue  to  a 
depth  of  1^  feet  vir  m  ire  antl  tor   obt. lining  ice  spec  imens, 
'.)gether    Aitf-.  ec^uipiiK-nt  t.>r  tiuasuiing  ice  thiclcness, 
den.->it\,    salinir\.    Temperature  and  compressive  strength. 
With  eonsrruction  of  ne>.essarv  adapters,   additional  tests 
rnav  be  perforni.-d,    su*.  f;  a>  tension,    shear,   and  flexure 
strength  tesrs.     .^  specially-designed  auger  included  in 
the  Kit  IS  of  pattuular    interest,    providing  hitherto  un- 
available equipment  lor  drilling  and  i."oring  ice. 


AD- 278  080      OTS      $2.60 


Flectro-Mechanics  Co   ,   Austin,  Tex. 
A   VARIABIi£-ML'  SEISMOMETER,   by  Fred  j.  Morris. 
Final  technical  rept     cxi  Project  Vela-L'niform,  Con- 
tract AF  19<6(M)8360.    14  Mav  62,   27p     AFCRL- 
62-6,V4.  ARPA  Order  no.    lHO-61;  NASA  N62-13745. 

DESCRIPTORS:   •Seismographs,   Radiofrequency 
oscillators.   Magnet  coils,   Ferrite  cores.  | 

This  wiTrk  has  been  performed  to  determine  the 
feasibilitv  of  constructing  a  seismometer  that  utilizes 
the  variable-mu  characteristic  of  a  ferrite  sensing  unit. 
A  high  inertia  system  has  been  constructed  and  tran- 
sistorized circuitry  completed  whereby  earth  tremors 
mav  be  i  ecorded  by  a  change  in  frequency  of  a  beat  note 
that  results  from  a  variation  of  the  magnetic  coupling 
between  the  stationary  and  the  moving  portions  of  the 
seismometer.    The  preliminary  experimentation  indi- 
cates that  the  vanable-mu  seismometer  princiOlc  is  a 
f>issibilit\      (.Authc^r) 

m    lb2  992       OTS  $10.  (X) 

McGill  L'.    Montreal  (C^inada) 
CONTKIBITIONS  TO  ITIF  SFINTINAK  ON    TllF 
STRATOSniEKE   AM^  MESOSPllFRF  Jl'LY  6-20,    1961 
AT  STANSTEAD  COLLEGE,   .STANSTFAD,   (;)l'EBEC 
PKOMNCl-:,   CANADA,   by  F.    K     Hare.   Scientific  rept. 
;io     4  on  C.mtract  AF  19(6(M)84.31.    Mar  62,    130p. 
4,='  refs.    .MetLiirolopv  Research  Croup  Pub.    in  Metcx)rol- 
.V>  ;io     4"    AFCRL   62-429;  NASA    N62-12S94.   | 

DF.SC'KIPrctRS     •Atmosphere,    'Stratosphere,    •Con- 
ferences,   *Meteonilogy,    'ArctK    regions,    Vortices, 
Atmospheric  ttiotion,    'Asia,    PerK>-lic  variations, 
•  Tropical  regions,    •Antarctic  regions,    'Wind,   Sounding 
riKkets,    .Atmospheric  temperature,    *rropopause, 
•Ozone,    Distribution,   'To.xicity,    Corrosive  gases, 
t'.henustry,    •Sky  briglitness,    'Solar  radiation,   Ultra- 
'.  loll,';  radiation,    'Tracer  studies 


(See  also  AD- 2"^  H4") 
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Nevada  Mining  .\nalvtical  l^b.  ,    Reno.  I 

(-[■:OL(>r,ICAL,   CFOPirt^SIC:AL,    and  IfYDROClCAL 
iNVl-:S^lCATIONS  OF   THE   SAND  SPRINGS    RANGE, 
I  AHUTEW   VALLEY,    AND  Fa'RMlLE   FLAT 
(MrRCHlLL  Ca'NTY,    NEVADA.    Shi«l  Event,  Project 
S'ladj,   Vela  Uniform  Pr.-igram.     1^62.    134p.    22  refs. 
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Nevada  .Mining  Analytical  Lab.,    Reno. 
GEOLOGICAL.    GEOPFfi'SlCAl,,    AND  HYDROLOGICAL 
INVESTI(;a1I()NS   of   the   S\ND  springs    RANGE, 
tAIRVn-W   VALLEY,    AND  1-aiRMILE   Fl^T 
(MrRCHlLL  C(X'NTY,    N1-:VADA.    SLTPLEMENT:    MAP 
TOLIO.    StKwl  [-:vent,  Project  Shade,   Vela  Uniform 
Program.     I9^2. 


Climatology  and  Meteorology 

PB  153  483      OTS      $2.60 

Electrical  Engineering  Research  Lab. ,  U.  erf  Texas, 

Austin. 
RESEARCH  IN  TROPICAL  METEOROLOGY,  by 
Wilfred  H.  Portig  and  John  R.  Gerhardt.   Quarterly 
technical  rept.  no.  1,   1  July- 30  Sep  60,  on  Contract 
DA  36-039 -sc- 84937.    [1960]  24p.   1  ref.    AD- 247  489. 

DESCRIPTORS:  •Tropical  regions,  ♦Meteorology, 
Caribbean  Sea,  Scientific  research 

Details  are  given  of  research  in  tropical  meteorology. 
The  relationships  between  meso-  and  synoptic-scale 
circulation  patterns  for  meteorological  parameters  of 
particular  interest  to  military  operations  are  to  be  in- 
vestigated.   As  a  prelude  to  the  design  of  a  long  range 
research  program,  the  initial  results  are  presented  of 
an  analysis  program  for  the  Caribbean  area  involving 
the  association  of  perturbations  in  upper  atmospheric 
circulation  patterns  with  surface  variation  in  preciprita- 
tion,  temperature,  and  wind  fields.    (Author) 

PB   153  656      OTS       $L60 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
APPUCATION  OF   WEATHER   RADAR  TO  FALLOUT 
PREDICTION,  by  Pauline  M.  Austin.   Quarterly  tech- 
nical rept.  no.   10,   I  June-3l  Aug  60,  on  Contraa 
DA  36-039-SC-7503O.    15  Sep  60,   18p;  AD-247  664. 

DESCRIPTORS:   *Radioactive  fallout,  ♦Meteorological 
radar,  Atomic  bomb  explosions.  Storms, 
Meteorological  data,  Atmospheric  precipitation. 

Excellent  radar  data  in  the  form  erf  signal  intensity  con- 
tours and  RHI  photographs  were  obtained  for  29  summer 
storms  including  several  squall  lines.    In  addition,  a 
few  measurements  of  the  reflectivity  at  two  wavelengths 
of  clear-air  echoes  from  the  vicinity  of  a  sea-breeze 
front,   some  concurrent  echo- intensity  and  fluctuation - 
rate  records,  and  several  simultaneous  radar  and  rain 
gauge  observations  were  made.    All  of  the  intensity- 
contour  data  from  the  summer  of  1959  and  some  se- 
lected storms  from  1%0  were  transcribed  from  35  mm 
film  to  contour  maps  on  transparent  paper.    Also  the 
data  from  six  instability  lines  observed  in  1958  were 
digitalized.    Some  of  the  rainout  computations  have  been 
completed     The  results  are  discussed  in  detail  in  a 
thesis  and  are  summarized.    They  show  the  effect  on 
the  distribution  of  radioactive  fallout  at  the  ground, 
12  hours  after  a  one-megaton  detonation,  of  "standard" 
showers  inserted  at  selected  points  3,  6,  and  9  hr  after 
the  detonation  and  also  the  modification  produced  by  a 
widespread  rain  area.    (Author)  (See  also  PB   152  661) 

PR   163  007      OTS      $10.  10 

McGill  U.  (Canada) 
OPERATION  HAZEN:  THE   VEGETATION  AND 
MICRO-CLIMATE   OF  THE   LAKE   HAZEN  AREA, 
NORTHERN  ELLESMERE   ISLAND,  N.   W    T   ,   by 
J    M    Powell.    Jan  61,   I25p.   114  refs.    Rept.  no. 
no    DPhysR(G)  Hazen  14;  Arctic  Meteorology  Research 
Group  Pub.  in  Meteorology  no.   38;  .\D-254  316. 

DESCRIPTORS:  Climatic  faaors,  ♦Lakes,  Plants, 
Canada,  Soils,  Climate,  Rock,  ♦Geology,  Glaciers. 
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The  research  was  carried  out  as  part  of  the  Canadian 
rw»f#»n^<»  Rpa»»arrh  Rnarfl'.q  exnedition  to  the  I.ake  Hazen 


ANL   6652     OTS    $0.50 


radiation  to  outline  the  perimeter  of  the  controlled  air- 
space--perimeter  warning  system;  (2)  rotatinc  conical 


This  report  covers  the  design,  fabrication,  and  in-plant 


-.^ C-i  , 


The  research  was  carried  out  as  part  of  the  Canadian 
Defence  Research  Board's  expedition  to  the  I^kt-  Maztn 
region  in  northern  EUesmere  Island  during  the  Inter 
national  Geophysical  Year  (1957  -  58).    The  main  aim    -t 
the  study  is  to  discuss  the  relationship  between  climate 
and  vegetation  in  the  area.    The  first  pan  deal.s  with  the 
nwcroclimate,  the  microclimate  and  the  soil  climate  i4 
the  Lake  Hazen  rejdon     An  attempt  is  made  to  discover 
whether  the  period  covered  by  the  observations  wa.s 
typical  for  the  area.   The  over-all  effect  of  the  climate 
on  the  vegetation  is  reviewed,  with  special  reference 
to  the  varying  distribution  erf  plants.    The  continental 
climate  of  Lake  Hazen  was  found  to  be  more 
favourable  for  plant  growth  than  that  of  nearby  coastal 
areas,  while  the  great  variation  in  the  vegetation  site^. 
was  governed  by  a  combination  of  factors,  of  which 
temperature,  exposure  and  soil  moisture  were  the  most 
Important     (Author) 

PB   155  585      OTS  J4.  60 

New  York  U.   Coil,  of  Engineering,   N.   Y. 
THE  SEA  BREEZE  PROJECT,   by  Edwin  L.    Fi.sher. 
Pinal  rept.    15  June  58-15  Sep  59,   on  Contract  DA  36- 
039-3C-78091.   [1959]  43p.    16  refs.   AD- 2.30  542. 

DESCRIPTORS:    'Sea  breeze,   Meteorological  data,    Ni^r, 
Unera  differential  equations,   •.Marine  meteoroKi^v, 
Model  tests 

A  numerical  model  of  the  sea  breeze  is  devised  whuh 
includes  the  effects  of  heat  diffusion,   friction,  and  the 
rotation  of  the  earth.    The  results  of  the  computation.-, 
reveal  a  sea  breeze  which  a~>mpares  favorably  in  map,\ 
characteristics  with  the  sea  breeze  as  i.>bser\'ed. 
(Author) 

ENGINEERING 

PB   162  786       OTS      J12.00 

[Arctic  Construction  and  Frost  Effects  lab   f 

Corps  of  Engineers,   Walrham,   Mass 
FROST   INVESTIGATION,    1944-1945     Apr  47,    17U{ 
112  refs.    Technical  rept     no.  7. 

DESCRIPTORS:    •Permafrost,   'landing  fields. 
•Pavements,  Drainage,   Soils,   Traffic,   Heat  Transfer 
Moisture.  Ice,  Climatic  factor?.. 

The  froet  investigation  program  included  studies  at  js 
airfields  with  varying  subsurface  conditions  located  in 
the  northern  part  of  the  United  States     The  purpose  ot 
the  investigation  was  to  establish  criteria  and  methud.i 
for  the  design  of  airfield  pavements  where  conditions 
are  conducive  to  frost  actuxi,   both  in  theaters  of  op«.-ra- 
lion  and  in  the  United  States,   and  to  establish  criteria 
and  methods  for  evaluation  a(  airfield  pavements  where 
subfcrade  soils  or  base  courses  experience  front  action 

Extensive  field  laboratory  tests  were  ctxiducted  to- 
gether with  theoretical  and  mathematical  studies     Ha.-,e.\l 
upon  the  studies  performed,  a  method  of  design  d 
flexible  and  rigid  pavements  over  subgrades  susceptit)lt 
to  frost  aaion  has  been  included  m  the  .^d  Interim 
Engineering  Manual  as  Part  XII,  Chapter  4.   entitled 
"Froet  Conditions,  Airfield  Pavement  Design       The 
design  IS  applicable  for  evaluation  of  airfield  puvemenr-^ 
where  subgrade  soils  or  base  courses  experience  frost 
aaion.    (Author) 


ANL   6652     trrS    SO,  S) 

.\r^>nne  National  Lab.,   111. 
HKLRI.M-PrRlFlCAriUN   ['NIT   FOR    UlC.HPl'RITY 
INHRT-ATMOSPHliKli  BOXtiS.   by  M.   S.   Foster,  C.    E. 
lu.'inson,   and  (],    F.   Cro^.tfuiinel.     Rept.  <jn  Contract 
WU-llW-eng    is.    [Vc  6J,    ^p.     NA.SA    N63-1274(). 

PB    1^2  ^^H4       Cn\S  $H.  lU 

Navv  Fleet  ronii.  s  I  .ah.  ,    San  Die>;o,    C-.ilif. 
IllF  "polar   Sl-RMARLM-;    AND  NAVIGATION  OF    nil- 
ARCTIC  (K^FAN,    by  Waldo  K.    l.yon     1HN.1V4K,    re- 
.>sued  21   May  =^9,    H9p.    is  refs.    Research  rept.    no.    HK, 

DFSC:RIPT0RS:    ♦Submarines,    "Polar  regions,    •Oceans. 
'Navigation,    •Underwater  navigation,    Naval  research, 
UfX,'rarion,    Ke,    *.S<.-anning  .sonar,   Oceanographic  data, 

Design.    '.Arctic  regions 

ITie  rep^irt  evakiaies  obserA-ations  made  on  polar  voy- 
ages up  to  d'Ad  iiKltiLlmg  194S,   atxl  dis>.'usses  the  equip- 
ment and  iTKn^iificatioii.-i  :ieeded  to  make  a  f-'leet -rvpe  sub 
marine  suitable  t^i  uiider   ii.e  roearch.   (Autlior) 

PB   162  '^(H      iTTS  $2.60 

St.    Paul  [district.    Corps  of  Fnginecrs,    .Minn. 
TRFFS  OF   LNTFRIOR  ALASKLA   THFIR  SICMFICANCF- 
AS  .SOIL   ANT)  PFR.NLAFROST   1NI3ICATORS,   by 
Ei.   G.   Sttx?ckeler.    Rept.    on  Investigation  of  .Military 

(]t)nstrucno!)  in  .Arctic  and  Subarctic  Regions,    1952, 
29p.    11  rets.    A(,;F'FL   Technical  rept.    no.    39. 

DF1SCRIPT()R.S-    'Trcvs,    •.Soils,    'Perniafrost,  Alaska, 
Plants,    .Moisture,    ideology,    Water,    Aerial  photography, 
C/rowth,   Climatic  factors,    [Engineering  personnel 

7"he  pur|x>se  of  tins  p.iper  l^  to  aid  soil  survey  crews  m 
the  field.     It  1.-.  intended  tlut  inforniation  contaiiK-d  in 
this  IvindlwMik  !x'  u.seful  t>)th  f nmi  the  staixlpoint  i)f  agri- 
cultural .ind  engineering  ^urvevs.     Identification  of  the 
eight  maior  sjx-cies  whuh  attain  tree  size  in  the  Perma- 
frost /-me  m    .Maska  :s  nvide  easy  hv  .ic;  .i^il  photograph'- 
.iUj-^i :  aMiv;  tree  foriTi,    br  inching  habit--,    b.uk,    Icvui-s, 
and  fniit.     A  brief  dis>.  u^-.-^iiii  of  the  relativ  v.iUie  of 

eacb.    it  'b.e  eigb.r   --[x-oe--    i-  .i:,  niduator  of  -.  .il  'extuie. 
kTP'i.r'.d  'Aatcr,    a:id  p«.-rT;i.ifrost  .oiiditions  is  included. 


Aeronautical  Engineering 
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AiitmirK.    ln-,tt  uJlK■n[^  1  .it'.  .    '>t.'rP.irk,    N.    V. 
ANALYSIS    OF     CON  I  Kol  -AKl.A    WAKNINCI    Dl-.VlCi:, 
fn   A.    I).    Mch.ili,    (.    H.    I'ogus!,    .ind  1..    C.   Coir.     Kept. 
,.ri  Conti.i^  •   b  \  \/RKl  V  i^J.    ^.■^^2,    h^>p.    ^:,.-r-.     Kept, 
no.   1155-1. 

DhSCRIF'-IOKS-   'A.r  traffic.    •('ontr>l,    Aircr.if  cquip- 
m.-nt,    •Warnin>;  sv,stem.s,    AiiaUsi.s,    [■.<.  oiioniu  -,, 
1    ■a.'^it'ilit'v   stiKli-cs. 

.■\  earning  .le^ui-  is  .-'•(juired  :>■  alei  r  -tu'  jmIoi  i.f  a  light 
aii^.-at;  *  ht.-ii  tir  [x-iiet  t  a'ts  ,i  iotui.'lle>.l  aiispaie.     I'he 
di-vue  rnu.st  usr  airUune  e(jiiipiTient  ot  minimum  ^mii- 
plexitv  and  ^iist  but  ot  higt;  leli.ibihiv.     Visu.il  amteltv- 
•I  1  KTiagnetK -I -idiati  on  r^.x  .'innjois  i^onsidered  a.s  m,-tfxids 
ot  -n  ir  V  niv;  '.'.is  .iii  -p.i^  :■    n  r:  (  1  )  t  in---tu(H-d  tx.-.uii  ^  .  >f 


radiation  to  outline  the  perimeter  of  the  controlled  air- 
space--perimeter  warning  system;  (2)  rotating  conical 
beams  to  completely  blanket  the  desired  airspace 
vc)lume--volumetric  warning  system;  and  (3)  ground 
inarkings  to  inform  the  pilot  that  he  is  entering  or 
within  a  control  area — visual  warning  system.    Non-RF 
radiation  (nuclear,   infrared,   and  sonic)  was  found  to  be 
impractical  for  such  applications.    RF  techniques  using 
fixed-  and/or  scanning-antenna  systems  provide  the 
fx;st  coverage.    Visual  techniques  can  be  considered  as 
auxiliary  methods  of  control-area  warning.    The  cost 
of  prtxiucing  equipments  to  provide  the  warnings  are 
estimated.   (Author) 


PB   162  918       OTS       $4  60 


Airborne  Instruments  l^b.  ,   Deer  Park,   N     Y 
DtVELOPMENTAL  ATC  RADAR   BEACON  ALTITUDE 
TRANSMISSION  EQUIPMENT  (ATE),    FAA/BRD 
TYPE  108-11-3,   by  E     F.  Treanor     Final  engineering 
rept.  on  ContracT  FAA/BRD-,365     Nov  62,   46p 

DESCRIPTORS:    'Air  traffic  control  systems,   •Radar 
beacons,   "Altimeters,  Barometers,  Barometric 
pressure.  Coding,   Design. 

The  purpose  of  this  equipment  is  to  enccxie  pressure 
altitude  in  100-foot  increments  from  - 1000  to  ♦SO,  000 
feet  for  transmission  to  the  ground  by  means  of  the  ATC 
Radar  Beacon  System.    The  equipment  characteristics, 
static  sy.stem  defect  correction,  and  barometric  altitude 
enccxJer  accuracy  are  discussed.    Recommendations  for 
flight  testing  and  equipment  improvement  are  included 
(Author) 


PB   162  704       CTTS      $4.60 


Bollay,  F.,   Associates,   Inc.,  Santa  Barbara,  Calif 
DIGEST  OF   ECONOMIC   IMPACT  OF   WEATF-FER 
INFORMATION  ON  AVIATION  OPERATIONS.    Memo- 
randum rept.  on  Cixitract  FAA/BRD-410.    IX-c  62,   42p 

DESCRIPTORS:    'Aeronautics,   'Operations  research, 
•All-weather  aviation.  Meteorology.   •Economics. 

Ihis  rep,-)rt  includes  estimates  of  the  economic  penal- 
tie-  to  aviation  caused  by  the  lack  of  or  inadequate 
weather  information,   the  cost  of  implementing  an  im- 
proved weather  system,   the  eccxiomic  benefits  that 
such  a  system  *ould  bring,  and  finally,  the  expected 
fx'nefit -to-cost  ratio     (Author) 
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U'ner.il  PrtviMon  l,ih.  ,    Inc.  .   PlcasantviUe     N     Y 
l.\U'KOVl.D  ClL\RACri.R    SLIJ-CHON   .\yiD  BLA.M ' 
C.O.MPLN.SAnoN   A.MFl.IFTLR    F-OR    HiF     PI  AN 
fM.SinoN   DALX   DISPLAY,   l>v  W.    i;.   .S.,l]strom 
and  C.    VV.    King.    1  inal  engineering  rept.    on  Contract 
.\Ki)S   462.    "  .Si'p  62,    J4p. 

l)i..sCKIPIX)R.S      'Disphiv  systems,    •F^Kin  position 
i:i^lK..tor.s,    •AinphfuTs,    IVsign,    Pr.^iuc'tion,    Test.-. 
\irv  rati  ecjuipMieni ,    •Control  jxinel.-. 
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This  report  covers  the  design,  fabrication,  and  in- plant 
testing  of  five  (5)  Improved  Character  Selection  and 
Beam  Compensation  Amplifiers  as  described  in  FAA 
Engineering  Requirement  ER- 370-034.    Each  amplifier 
is  installed  as  a  retrofit  in  a  Plan  Position  Data  Display 
Module.    The  amplifier  is  mechanically  compatible  with 
the  PPDD  Module,  but  necessitated  minor  modification 
to  the  rear  control  panel,  in  order  to  reduce  drift 
caused  by  temperature  change.    The  amplifier  provides 
significantly  improved  linearity  and  stability  of 
character  selection  and  compensation,  yet  occupies  no 
more  chassis  space  than  the  original  amplifiers. 
(Author) 
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Hazeltine  Technical  Development  Center,   Inc. , 

Indianapolis,   Ind. 
RADAR   SCAN  CONVERTER   TV  MARKER   HANDOFF 
EQUIPMENT.    Final  engineering  rept.  on  Contract 
FAA/BRD- 342.    1  May  62,  71p.  3  refs.    Rept.  6087. 

DESCRIPTORS:   'Air  traffic  control  systems.  Radar 
equipment,   'Radar  scanning,   'Television  display 
systems.  Markers,  Generators,  Air  traffic  controllers. 
Control  systems.  Mixers  (Electronic). 

rhis  report  is  the  resuL  of  a  design  and  development 
program  directed  toward  Radar  Scan  Converter  TV 
Marker  Handoff  Equipment.    The  equipment  was  de- 
signed to  operate  with  all  existing  and  future  TV  display 
systems  presently  on  order  by  the  Federal  Aviation 
Agency.    After  factory  and  environmental  testing,  the 
Radar  Scan  Convener  TV  Marker  Handoff  Equipment 
was  installed  in  a  simulated  TV  display  environment, 
where  a  thorough  technical  and  operational  evaluation 
occurred.    The  Radar  Scan  Converter  TV  Marker  Hand- 
off  Equipment  demonstrated  exceptional  reliability,  and 
to  a  large  extent,  meets  all  specified  performance  re- 
quirements.   Further  discussions  of  these  important 
Items  are  enclosed  herein.    However,  it  would  limit  the 
controller  range  changing  and  off-centering  capability 
of  the  future  TV  display  systems.  (Author) 

PB   162  994       OTS  $4.60 

Institute  of  Flight  Structures,   Columbia  U. ,   New  York. 
THERMO-ELASTIC  STRESSES  AND  DEFLECTIONS  IN 
BEAM -COLUMNS,  by  Bruno  A.   Boley  and  Harold 
Mechanic.   Rept.  on  Effects  of  Atomic  Weapons  on  Air- 
craft, Contract  AF  33(616)2071.  Mar  54,  44p.  5  refs. 
Rept.   no.  CU - 2-54 -AF- 2071 -CE;  WA DC  Technical  rept. 
54-425;  AD-75  595. 

DESCRIPTORS:    'Aircraft,  Structural  parts,  'Beams 
(Structures),   'Nuclear  explosion  damage,   *Thermal 
stresses.   Elasticity,   Deflection,  Heating,  Equations, 
Graphic  analysis 

Approximate  equations  for  the  calculation  of  the  average 
deflections  of  axially  unrestrained  bars  under  the  action 
of  temperature  are  first  developed.  With  the  aid  of  these 
the  behavior  of  heated  beam -columns  is  taken  up;  the 
axial  end  load  is  introduced  by  considering  the  end  points 
of  the  bar  either  elastically  supported  or  fully  restrained 
in  the  axial  direction.    A  series  of  graphs  is  presented 
with  the  aid  of  which  the  end  load  under  either  of  these 
conditions  is  readily  calculated  by  a  rapidly  converging 
successive -approximations  procedure.    A  detailed  out- 
line and  an  illustrative  example  of  this  procedure  are 
includcNj.    The  case  of  bars  under  the  simultaneous 
action  of  a  non-uniform  temperature  distribution  and  a 
transverse  load  is  also  considered.  (Author) 
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This  report  covers  the  test  and  evaluation  of  rwo 


rehability,  effects  erf  interferf»r 
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action  of  a  non-uniform  temperature  distribution  and  a 
transverse  load  is  also  considered.  (Author) 
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Laboratories  for  Research  and  [)evfK>pnient. 

Franklin  lust. ,  Philadelphia,   Pa. 
ECONOMIC   FEASIBILITY   STIDY      FL-DL-KAI     ASSIS'- 
A>4CE  TO  GENERAL   AVIATION'  ,    by  D.   Rirx, 
R.  BreLter  and  others.    Fmal  rcpt.   on  Contra^' 
FAA/BRD-37S.    July  62,    242p.   Arrets,    ^c^r. 
no.   F-B1841-1. 

DESCRIPTORS:  'Aeronautics.    'Federal  budgets. 
Operations  research,    'Econonucs,   Feasibility  studies. 

This  report  is  aimed  at  creating  a  ni  -thv)diilofi;\  whorebv 
the  FAA  can  determine  the  willingnc^,s  and  abiii:v  of 
members  of  the  general  aviatK)n  group  'o  jquip  'heni- 
selves  with  various  airb*.)rne  electronic  Jcvices  it  and 
as  the  developing  air  traffic  v-ontrol  svsrjin  .-cquirfs 
such  equipment.    Ways  and  mcan.s  wherch)  'Am.-  govjrn- 
ment  can  assist  in  i  educing  the  private-  flict   >  financial 
burden  in  meeting  future  navigatu)n  aniJ  c  XTiniann-atiot.-, 
requirem^Tits  are  also  Jiscuh.sed.    In  v^rJci   to  j'  .uiop 
the  theme  of  the  report,   a  considerable  p<.>r:iori  >>:  the 
text  IS  devoted  to  the  role  of  the  government  *itf,  re- 
spect CO  general  aviation,   the  rule  of  genet  al  avianoti  ir 
the  national  aviation  picture,   and  the  position  ol  'tK 
suppliers  who  cater  tu  the  ele>.:r..ni^   nec-ds  ol  g.rieial 
aviation.   (Author) 
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Link  Div.  ,   General  Precision,   Inc.  ,   Ringharntor,  N'.  Y. 
FEA.S1BILITY'  STL'DY   FOR   A    F()C   ^IM'  I.AIO.K, 
PHASE  III,   by  K.    Jenkner.    Kept,    on^.inr.-jer 
FAA/'BR[>50.    Vj(X-t61.    Np.    Kept.    :i. ..  i.K    I  "(i'V  iso  ^li 


D£iS<::RlFn)KS      Fea.sibilirv 
lation,   Cockpit.s,   V'lsibilicv. 


-rudie 


'f-  V,    •Simu- 


This  report  is  concerned  *ith  the  Jevt.  iopment  of  a 
technique  for  contrejlied  depi)sitioii    ,f  simulated  fog 
particles  on  the  pla.stic  film  to  Ix   usev.1  i:;  tfie  simulator. 
A  successful  method  of  utilizing  clear  iacrjuer  Jep<>s!'c\l 
by  air  bru.'^ti  on  mylar  filrii  is  Jes^.  m[h.x;.     (Ajttivr) 
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.Matrix  Corp.  ,   .^rllngto^,    Va 
A   PRELI.MINAKY  GENER.AL,   AVIATION   c(K:Knr 
SYSTEM  (PROJECT  LITTl.L  ClY),   b\  1  o.n   i  . 
Bonner,   Jr.,    Fxlward  ('.    Weiss,   arxt  f>H;gla3  L'ourtney. 
15  Feb  63,  8(Jp.   5M  refs.    Kept.    lo.    ^-2. 

DESCRIPTORS:    'Cavil  aviation,    'Air.  rat'  .abiis,    i  V- 
sign,   'Human  engineering,   'Flight  instruments,    •In- 
strument panels.    Display  system.s,    •(.'oinmunKa'':on 
equipment,   '.Mavigational  aids,    Flight  control  svsteias. 
•Cxxrkpits 

Project  Lirn.E  d^  has  as  its  piiri^>se  the  JeVLiopment 
of  a  general  aviation  cot-kpit  to  meet  'he  neet.ls  ^^i  -he 
businessman  pilot  by  bringing  to  bear  on  fus  reqiaie- 
ments  all  of  the  most  recent  techiuque.s  i:;  svstem  analy- 
sis and  design  in  the  aviation  fielJ. 
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Narixial  Aviation  F  iciliries  Hxperimental  c;enter, 

\tlantic  City,    .N     J . 
l-VAII  AIION  OF   CiHNhKAl     AVIATION  TRANS- 
l-ONDEKS,    hv   K     H     Houtillette,    R     W     l)e-lanev,    and 
'•*>      (ler^'et.    IntcTim  re;x.    Nov  ^J,    6.Sp.    J  refs.    Proj 
no.    l()h-><V. 

DESCRIPTORS     Airinirne,    1  rinsponders.   Aircraft 
eq'Mpment,    lests,    Flight  testing.   Air  traffic  ^njntrol 
svsttTv.s,    Radar  tK-acons. 

The  acefXari^f  tests  consisted  of  bench  tests  on  tfie  ten 
'r  i';s[^.nders  :•<  Jeternune  contractor  compliance  vMth 
contrict  Jesign  s^xxifications .    Flight  tests  wer*.'  ccxi- 
ducteo  to  Jeternune  maximom  opc-ratU3nal  range  of  these 
GAT    equipments    it   several  flight  altitudes,    up  to  15,.S(K) 
f'ft,   computdulitv  ot  the  equipments  *ith  the  .\\r  Traffic 
(     'ntr  M  R  idar  He.i.  cm  Svstem  (ATCRBS),   and  appearance 
>t  'heir  rtturn  signal  i «!  Plan  Position  Indic.itor  (PPI)  dis 
pla\-.      Kesjlts     if  '(r-  tests  conduced  thu.s  far   indicate 
that  all  e(jui^xiK'nts  peitormed  m  accin- dance  \t,\r.h  the 
contraa   spt      fications.     in  aJdition,    fxKh  theWilcox  and 
Ha/eltine  cranspon.ler  s  sjtisfaaor  ily  [)erf(amed  to  a 
rnaximum  range  .l.^s,.  ;;    ippr- -ximating  radio  hne-of- 
sikihr    mJ  N*ere  ..  rniviriile  Aith  't:e  ATtlKliS.    (Author) 

PB    162  '^65       frrs       S4.N> 

National  Avuitii>ii  1-  i^ilities  hxpcT imental  C^enter. 

Atlantic  Citv,    N.  j . 
hVAllATlON   OF    1  Hh    t'.OFFINC    rURhF    DIMhN- 
SIONAI     (.VKtXSConc    HORIZON   I)ISP1,-\V,    bv  K.^cr 
M.    Hardwicke  and  Paul  .M     Rich      f-inalrept.    Nov  62, 
44p     "  rets      Project  no      <,  <7-  1  5V 

DFSCHIPTORS:  •f-Ugfit  instruments,  CvrcKscopes, 
•Hori/ontal  indicatiTs,  Cvro  stabilizers,  Ihsplay 
systems.    Flight  resting,    lests. 

The  C  offing  rhrei.-  dimensional  hori/on  instrument  v^js 
evaluated  to   is^crtain  the  value  wf  this  instrument  to 
the  VFR  Genera,  Aviitu>n  Pilot.     Test  results  indicated 
that  noninstrument  rated  piKcs  made  fewer  control 
errors  jsin^  rhe  i,iitfing  instrument,    while  instrument 
rated  pil(<s  interpreted  the  conventional  horizon  moi  e 
rapidly      P  was    ils, .  tcxind  th.at,   although  the  Coffing 
instrumerrr  pi,.vides    i  sati  sf.K-tor\   ccvirse  indication  ot 
<iircr  it'    irtit.Alt      i'  does  n<K  provide  precise  flight 
:;'t  a  "iMtp  >n.     If   wis  ,,)r.  |udi\l  th.it  the  Coffing  insti  u- 
rnenr   is    ,r  value  to  the  VfR  ilenerai  Avi.itior.  PiK«   when 
accidentlv  entering  insti  iment  tlight  .onditnnis  ahA  ;r 
IS  recomrrR-nded  tf  it  rtus  instrument  be  u.se-d    hv  this 
tvtx.'  of  Pilot.    (Autlior) 
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National  Aviation  Facilities  Fxjv  i  ini   ntal  Cent    r. 

Atlantic  City,    N.    [. 
FVALLIATION  OF    '  \S  (     sn>[)|Ml-d)    Ihd  h  lYlM-,  2h 
.^SR    FORMAT  GENhRAlOKS.    hv    |am  -  1  .    Akei  s  ,,nd 
Lldred  C.   Jones,   f- inal  rept.    Apr   f'2,   h7p.    IJretb. 
Proj.   no.    I()4-M  4\  . 

DESCKll'U  iK.s.   •  \ir  traffic  coiur.d  svsf/ms,    •iVua 
processing  systems,   'Teletype  svsr.nis,    lests. 
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This  report  covers  the  test  and  evaluation  of  two 
modified   releiype-  28  ASR    Format  Generators  to  deter- 
mine the  suitabihtv  of  this  equipm.^nt.   both  technicallv 
and  .>perationally.   for  fulfilling  the  requirements  for  a 
remote  facility  on-line  ATC  computer  input  device,     [o 
provide  a  means  of  comparison,    the  tests  were  designed 
to  parallel  those  condix  ted  at  an  earlier  date  on  the 
Aeronutronics  Fl.IDFN  and  M.kIcI  2H  ASR    Programmatic 
e  juipments.     lechnical  tests  and  evaluation  were  con- 
cerned miinlv  wnh  investigations  of  tfie  maintainabilit v 
and  availabilitv  of  the  m  xlitied  Teletvpe  2H  ASR    Form  it 
oenerator  and  performing  final  acceptance  testing.    In 
addition,    tests  were  conducted  to  determine-  (1)  tfie 
adaptabilirv  of  the  equipment  tvi  serve  as  a  device  for 
receiving  weather    information,    and  (2)  its  ability  to 
operate  on  a  computer  input  circuit  in  parallel  with 
ottier    format  genei  atiir(s). 
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National  Aviation  Facilities  i-:xperimental  Center 

Atlantic  tatv.    N.    |. 
A   SIMlLAnON   Slinv   OF    AIKc:KAFr   PROFII  I 
;:cNc:F.>I-S    in    nix:,   bv  Howard  f-.   Slatterv.    Richard 
Otin, an  and  other  s.     Interim  r^pt.    julvM,    gip      1  ask. 
no.    10s-6-si'_  ■  ^' 

nf^SCRIPrORS:  'Aeronautics.    Data.    'Simulation,    'Data 
pt.^resMng  systems.    AirtraftK.   Control.    Airplane 


landings,    'Air  traffic  control  .system: 


I 


Ihe  objectives  ot  this  task  were  to  test,   bv  simalation. 
the  validity  of  aircraft  performance  profile  concepts 
as  propo.sed  lor  rhe  DPC  program,   and  their  effect  on 
the  available  airspace.    Five  simulation  phases  were 
planned  in  order  to  cover  the  broad  scope  of  this  task, 
in  hha.se  lA.    the  emphasis  was  on  the  metering  of  ar- 
riving aircraft  through  the  transition  area.    In  order  to 
^tiKiv  this  area,   a  transition  radar  console,   a  sequence 
-•nsolc.   and  computer-generate-d  tracking  gates  wcre 
Mmalat.-d.     Fn.-  geography  encompassed  the  New  V,,rk 
1  '..tisuion  Sc-ctor  2.    Pnase  2.   which  dealt  with  path- 
■stretch  maneuvers,   was  conducted  bv  analvzing  and 
evaluating  .such  maneuvers  directly  from  :he  simulator 
pilots  pictorial  navigation  displav. 
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Natimal  Aviation  Facilities  Expc>rimental  Center 
Atlantic  Caty,    N    J. 
I  F.ST   AND  EVALL'ATION  OF   A    RADAR    PARAMETRIC 
AMPLIFIER,   bv  William  Herget      Final  rept.   May  b2 
4ap.    i  refs.    Projeci  no.    107-3V.  i 

DESCRIPTORS:    S   b.ind,    'Radar  equipment.   Airborne, 
•Parametric  amplifiers.  Amplifiers,  Test  methods, 
Model  tests.  Air  traffic  control  systems 

I 
An  experimental  Mcxiel  of  an  S-band,  one-port,   semi- 
conductor diexje  parametric  amplifier,   designcxl  and 
manufacnured  by  the  Airborne  Instruments  Laboratory 
was  evaluated  to  determine  its  apphcabilitv  for  field  use 
to  improve  reliability  of  detection  of  small  targets. 
Uboratory  tests  were  performed  to  measure  the  basic 
parameters  of  the  amplifier,   after  which  it  was  installed 
on  the  ASR -2  and  flight  tests  were  performed  to  evaluate 
the  modifitxl  radar  system.    The  laboratory  tests  in- 
cluded measurements  of  noise  figure,  gain,   bandwidth 
and  gain  stability.    System  tests  provided  data  on 
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reliability,  effects  of  interference,  relative  increase 
in  radar  range  and  sensitivity,  and  MTI  performance 
The  results  were  tabulated  and  presented  in  graphic 
and  pictorial  form.    Analysis  of  data  collected  from 
these  tests  indicates  that  the  parametric  amplifier 
meets  the  development  goals.   (Author) 
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New  York  U.  Coll     of  Engineering,  N    Y 
LIFE   EXPECTANCY   OF   AIRCRAFT  LWDER   ELE- 
VATED TEMPERATURE   CONDITIONS,   by  George 
Gerard.    Rept.  on  Life  Expectancy  Analysis  of  Struc- 
tural Elements  at  Elevated  Temperature.  Contract 
AF  3.3(616)301.    Oct  53,  72p.  58  refs.    WA DC  Technical 
rept.   53-493;  AD-28  358. 

DESCRIPTORS:   'Aircraft,  Structural  parts, 
•Aercxiynamic  heating,   Weight,  Analysis.   Stresses 
Loading  (Mechanics),   'Creep.  Theory,  Bibliographies, 
Life  exp»ectancy. 

A  discussion  is  given  of  certain  new  struaural  problems 
which  result  from  flight  of  aircraft  under  variable 
stress  and  elevated  temperature  conditions  arising  from 
aerodvTiamic  heating.    Information  is  included  on  envi- 
ronmental conditions,  aircraft  growth  trends,  weight 
criteria,  relative  weight  trends,  operational  aspects 
creep  under  variable  stress  and  temperature  conditions 
creep  under  constant  load  and  temperature  conditions     ' 
air  loading  conditions,  and  life  expeaancy  analysis     A 
brief  bibliography  is  given  on  basic  creep  data,   stress- 
strain -temperature-time  relations,   and  aircraft  oper- 
ating conditions.    A  summary  of  each  paper  is  included. 
(ASTIA  abstract) 
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L'nited  Research,  Inc.,  Cambridge,  Mass 
DIGEST  OF  ECONOMIC  CRITERIA   FOR   FEDERAI 
AVIATION  EXPENDITURES,   by  Fred  Bohner 
Memorandum  rept    on  Contract  FAA/BRD-355     Sen  62 
39p.  4  refs.  ^ 

DESCRIPTORS:   'Aeronautics,  'Federal  budgets    Civil 
aviation.  'Economics,  Operations  research. 

Chapter  I  of  the  report  --  Summary  and  Conclusions  - 
has  been  transcribed  in  its  entirety;  the  remaining  ten 
chapters  have  been  abstracted.    Many  of  the  conclusions 
presented  in  the  digest  were  abstracted  from  the  context 
Of  a  broad  and  comprehensive  discussion  of  a  particular 
subject.    (See  also  PB   162  706) 
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United  Research  Inc. ,  Cambridge,  Mass. 
ECONOMIC  CRITERIA  FOR   FEDERAL   AVIATION 
AGENCY   EXPENDITURES,   by  Gary  Fromm.    Final 
rept.  on  Contract  FAA/BRD-355.    June  62,   263p. 

DESCRIPTORS:  'Aeronautics,   'Federal  budgets 
Operations  re.search.   'Economics.  Civil  aviation. 

The  purpose  of  this  study  was  to  determine  certain 
broad  principles  and  economic  criteria  for  Federal 
Aviation  Agency  expenditures  in  order  to  enable  the 


Agency  to  establish  8p>ecjfic  standards  and  technujue-s 
(,^r-  .^uaiiuarina  nvHr-all  and  Particular  reseaicfi  aiu!  de- 
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Laboratory  tests  are  described  wherein  three  soil- 


mOiStUrft    llnlro    rrmt'iir. 
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Agency  to  establish  8p>ecjfjc  standards  and  technnjufs 
for  evaluating  over-all  and  particular  rcscaich  arut  dc- 
velopmint,   investment,  and  operating  progranu-.  clmh- 
mensurate  with  the  nation's  future  i  cquircnicnt;-  and 
capabilities.    In  addition,   the.sc  criteria  were  to  be-  a^^- 
plied  to  the  current  aviation  support  system  and  a 
measurement  taken  of  the  present  and  futuie  tKnetits  of 
improving  Federal  Aviation  Agen^  \  ettet  ti\onc-->. 

I 

Civil  Engineering 
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American  Geographical  S«.x:ietv,   N'es^  York 
C0MPIU\T10N  AND  STUDY   OF   ICE   THICKNT-SSES 
IN  THE   NORTHERN   HEMISPHERE,    1952- 1 9SV    hv 
Theodore  Ryder.    Repc     on  Investigatrm  of  CA>nstructi  >n 
and  Maintenance  of  Airdromes  or  Ice,    Fiscal  Year   WS4, 
Contraa  DA  19-016-eng-231,5     June  S4,    I9^p     ^^(l  ret-. 
ACFEL  Technical  rept.   no.  47. 

DESCRIPTORS:   'Landing  fields,   t:onstructu)n. 
Maintenance,   'Ice,  Thickness,   Measurement.   Sta- 
tistical data.  Bibliographies 
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[Arctic  Construction  and  Frost  Erfec's  L.ab.  )  Corps 

of  Engineers,   Waltham,   Miss. 
FROST   INVESTIGATION,    W44-ls)4>,  ADDh.NDl  A! 
NO.    I.    1945-1947.    Oct  49,    22  ip.     2s  r  jf.-,.     Technical 
rept.   no.    24. 

DESCRIPTORS:  'Ice,    Penetration.   •Landing  fields, 
•Pavements,    'Soils,    M  u^tuif .     lemperature,    rhermal 
conductivity.    .^tmospherlC  precipitation. 

.A  ->animirv  ot  the  inves'igatums  and  stiuli---  r;i  ide  dur- 
ing the  period  July  1945  through  |une  1^4"  vwitnanaUses 
erf  the  results  is  presented  in  this  addendum  to  the 
original  report.  Analyses  are  based  on  these  additional 
data  and  the  data  presented  in  the  original  report;  no*- 
ever,  repetition  of  data  contained  m  'he  o;  i>jirial  report 
has  been  avoided.  (See  also  PB  l^2  ''sO) 
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[.Arctic  Construction)  and  Frost  i:tIe<.;M  l.ao.  ,   C^'rps 

of  Engineers,.  [Waltham]  Mas.-,. 
INVESTIGATION  OF   CONSTRICTION   ANF^  MMNTE- 
NANCE  OF    AIRDROMES  ON    ICE,    FLSCAI     Yf.AKWX). 
REPORT  OF    INVESTIGATIONS.    June  xj,    -,4p.    2r  refs. 
Technical  rept.    no.    29. 

DEiSCRIPrORS:  'Arctic  regions,   Canada,   Greenland. 
•Landing  fields.   Construction,    Maintenance.    'Ice, 
'Atmospheric  precipitation,    Ihi^Kness,  'Mapr,, 
Bibliographies,   Airports. 

Maps  were  prepared  showing  snow  and  ice  cover  vor. - 
ditions  in  the  Northern  Hemisphere.    The  biblu)graphv 
prepared  for  the  1946-47  Report  of  Investigations  v^a?, 
expanded.    Liaison  was  maintained  with  c)thers  working 
on  related  problems.    A  translation  was  made  ot  a 
Russian  symposium  on  the  bearing  capacity  ot  icl-,  wt;u  f. 
summarizes  Russian  knowledge  on  this  subjcvt  a>  ot 
about  1946. 


PB  1^2  -^'ll        ors    $^.60 

'Ai^tic  Construction]  and  l-'rost  Ettects  Lab.,   C^orps 

ot  Engineers,    (Waltham  j  M  is.-,. 
KLPURI    OF    I.A.M)1NC;S  ON    ICI'l   FOR    PKOJEC I    Kl-.- 
.sl  PPl.Y   l^N)  K1-.S()1TI  E   BAY    PHASE.    Kept.   lor 
2^  Mai-H  Apr   ~i(.),    .^n  lnve.-.tiga[ion  ot  Const r'uctKin  and 
M  iintenanci  ot   Audroiiu-^  on  U  e,    1^49- IMS).     June  V), 
de^  Lissilied,    1  1  ip.     iiels.     Ux  finical  refit,    ni'.    iO. 

DEiSCKIPIOKS    'Ar^-tK   iegion>,   c;anada,    'landing 
fields,    ("oTisti  ij>.  ■  loll,    Ma.iuenaiKe,    Li>gisiii. .-,,    'SuppK 
depii!.-,.    •  Landing---,    '  U  •- ,    1  .i».ii.ling  (Mei.  tianu  >),     leiisile 
pr  o^vj!  :ie>,    Fk>[  eiivlL  ->. 

The  puipose>  ot   r\\i>  in\.e>!ik;aii.in  weie  Iij  ob.'>e:  ^l 
actual  landings  ol  heavy  wheeled  an  craft  on  in    in  the 
ArctK,    'i'  >ib-,erve  constriKUor  and  mainienan^e  .1  aii- 
tields  on  ue,    TO  obtain  Kn  'v,  hxlj^t.   ^onceinmg  (a)  >now 
and  ice  conditions,   (b)  the  >.hai  acei  istic^  i>t  evpeiim.'n- 
tal  dn>\  test  equipment,   and  (t)  the  engineer  in^;  -^ei  vk  !_'s 
required  in  ^  virnev.  rioh  a.-i,    iptiatioiis  ot  plane>  trom 
ice  surfaces,   and  to  give  tectinua!    u  !  w '.^  r     desii-.-d. 
(Author) 

PH  1  ^  2  '  H  "^       ( ' !  S    S  -^  fx  I 

Arctic  Con>':  ui.'ion  and  Frost  Effects  1  at\  ,   c:   rp^  of 

Engineer-  [Waltham ]  Mass. 
R1CII1   PAVFMHNr   Pt 'MPINC^    l-.XPi-R  IHNCF.     Rep-,    for 
1  J  -  J-  1  -v^  1.    vif.  1  :  o-''   Ir-  .<-  -Mgaru>n>.    I-  i  >l  al  N'-at    LJ^  K 
Se;-   ^4.    11^-.     16  rets.     Technical  rep'.    no.    "^1. 

Lti.vH  IP:  (  iK^    'Pivements,  Concrete,   'Koad>,    'Kijn- 
wav--,    *S«m1-,    I,-.    I>;  image. 


pi  o\  ide  intv':  na- 


The  purpvi-,(.  of  the  investig  i'i>  ri  i- 

tion  which  will  either  substantia;',   oi   .s'-i  o    a?,  a  t1aM-^ 

for  revising  existing  Ct.irps  of  laigineers  i  Mteria  :  ■! 

base  courses  berween  rigid  pa'. ement-  arxl  Iro-^t- 

sus".  e^ititil--  ^ulviaLle  soil-.      The  information  in  i^eneral 

indKated  at'    id^ariMg-    in  'he  as--  of  a  pr.)peils   ^t  ad'.-d, 

filter  Course  bt.-tu'-fn    i  rigid  pao'men"  and  tine-gi  uned 

frost-susct-"vnible  sul->gradr  ->iil--.     I'  ■*.!.-  not  po-Ml^l-., 

from  the  infoiniatK'n  obtani-x!,    'o  dt'tine  v  lea:  K  ,^am,iing 

or  non-pumpmg  conditions  ty\  ause    >i  a  iCLn-'ial  Kk  k    >t 

pertinent  soils  data  and  tralfK  aiKl  t»  (..i.ior  records. 

Pb  IM   I  Si  (Ke^.  J       UIS    $2.75 

Rur--au  of  Yards    n'ni  f>>Lk.s,    Washington,    H.    C. 
WHAKf-BCILDINC;    HANDBtKiK.     (Engineered  Peit.ini- 
ance  Standards.    p'ii>l.'  W  t*.-   M  untrnaiK  e.    Jan  ^ 'i, 
145p.    NAVIXiCK.^   P-:i-Hi.    I,    -apcrsedes 
NAVIXJCKs   P-'^l-  dated  {■■  i-  ^l. 

DfuSCRIPICKS    •H,indUK>ks,    'Piers.   Construction. 
•Job    inalvsi-. 

m    \f^2  "93       (TTS  S!    60 

Heat  \1casL;rement  Lai).  ,    \1a^-.    I:i>'.    of   ievL.  , 

I  '.^ir-ibndge. 
:ili.    [■.FFF-Cr   OF-    J-Kia-./INC    niA'AlNC;   CYCI.I^.s    on 
!"H{-:H\aST()K    CAlIBKAnoN.    b>  John  .\     Clark, 
J.    Alan  S{\i!ir,    sn^  !v>K-r'    \.    Mindle.    Rept.    foi 
1  J  .ly  55-^1  [i.:ic  S'\     u:  (■.■lUravt   DA   19 -01  6-cag -4010. 
June  60,    14p     ACI-!'l     reefmual  repi.    no     -J. 

DLx  Kir;  OR.s-    'soiK,    Moi-'.:ie,    P'ree/i-.g,    Melting, 
Periodic  variations,   ♦  [licrini-toi-^,    i  aliiiration 


Laboratory  tests  are  described  wherein  three  soil- 
moisture  units  containing  thermistors  and  five  exposed 
ir^^  thermistors  were  imbedded  in  moist  soO  and 
subjected  to  20  freeze-thaw  cycles.  Thermistor  resi^- 
ance  at  the  ice  point  was  determined  at  the  end  of  1,  5, 
lU  15,  and  20  cycles  for  each  unit  and  compared  with 
initial  readings.    From  the  temperature -resistance  re- 
^tions,  less  than  0.  lOp.  change  in  caUbration  was  ob- 
r.r^-      ?.^  ^"?  °f  20  cycles  for  the  thermistors  con- 
tained in  the  soil -moisture  units  while  changes  for  the 
exposed  disc -type  thermistors  ranged  from  0.  19  to 
J.:5G;T7.    All  thermistors  showed  accelerated  deteriora- 
( Author)         ""^'"^  i<;e -point  calibration  at  20  cycles. 

PB   162  804       OTS      $9.60 

Massachusetts  Inst    of  Tech.,  Cambridge 
Tu^bTv^^i^  STUDIES  OF   FREEZING  AND 
THAWING  OF  SOILS,  by  Harl  P.  Aldrich.  Jr    and 
Henry  M.  Paynter.    Interim  rept.  no.   f  (Final),  on 
Frost  Investigations,   Fiscal  Year  1953.  Contract 
DA  19-016-eng-2314.   June  53,   120p.  28  refs.    ACFEL 
Technical  rept.  no.   42. 

DESCRIPTORS:   'Soils.   Freezing.  Melting,  Analysis. 
Ice,  Penetration,  Statistical  data,  Tables. 

This  report  contains  the  results  of  studies  related  to 
the  prediction  of  the  frost  penetration  depth  below 
ground  surfaces.    In  addition,  the  so-caUed  thaw-con- 
solidation  problem  has  been  studied  and  the  results  are 


PB   162  790      OTS      $3.60 

Massachusetts  Inst,  of  Tech   .  Cambridge. 
ri^^iM  S-t^  ANALOG  STUDY  OF  ERRORS  IN 
GROL'ND  TEMPERATURE   MEASUREMEh^.  by  James 
riu^v^"?;^ '"i^"""" '^     Rohsenow.    Rept'    for 
[IrL    \?^T  f '  °"  ^'^'^'''  °^  19-016-e^g-4666. 


AD- 238  361. 


I 


§  8 


'S^^«  TI^'^^-  .7^Perature  sensitive  elements, 
Er?. l;     M°*'     ''^'   •^"^"^P^^^ture,  Heat  transfe^, 
Errors.  Measurement.  Analog  computers. 

This  report  covers  an  investigation  or  errors  inherent 
n  the  measuring  of  temperatures  ,n  the  ground  using 
^m^rature-sensing  devices  anached  to  a  conduain| 
sTJfr  'r^'^"^  -^tically  in  the  ground  (snow,  ice,  i 

cnnLr  .  ?kI     "^^f  ^"'"^''  '"  '^^  "«^  °^  ^  standard 
copper-rubber  cable.    Analogue  computer  results  are 
presented  w.th  ground  materials  al  light  snow,  heavy 
snow,  and  ice.  with  cables  4.  5  ft  and  7.  5  ft  lone 
ErrOTs  are  measured  16  hours  after  imrfiersion  of  the 
probe,  when  a  quasi -steady  state  is  reached     The 
errors  occurring  with  uniform  temperature  gradients 

the  c^h'Te""'-  'I  '^''  '  ^  ^°  ^-^  ^^^«-  eith'L  end  ^f 
denr?^  ;  "",«^T"  ^°  ^  equivalent  to  an  error  In 
depth  d  less  than  I  in.  in  hght  snow,  and  less  than 
/8  in    ,n  heavy  snow  and  more  conductive  grounds.    An 
approximate  analytical  solution  is  given  and  compared 
*ith  the  computer  solutions.    (Author) 


PB  162  792      OTS      $5.60 
Purdue  Research  Foundation  fLafavefT^^    i„h  i 

no.  73;  AD-238  364.  ACFEL  Techmcal  rept. 

^SCRDTORS:  •Pavemems.  Surface  properties 
Measurement,  iMtrumentatlon,  TraaSK    o^ 
'.gurat.cn.  Runways,  Test  e.ulpn.eM.'^'est  S^^'^S^". 

S^c^  nS^^^h?  .'^^«"^^'"^«.  and  usability  of  data 

PB  162  796      OTS   $11.50 

IN^VE^T'J^^T.nM '^^'fP'  °^  Engineers,  Minn. 
iMVbSTIGATION  OF  MILITARY  CONSTRnrTinv  iv, 
ARCTIC  AND  SUBARCTIC  RTClcSS    1^5^19^ 

fsTr^AcTI."''?"-  i'^  ?"'  ''^'"""■«'    1^ 
10  rers.    ACFEL  Technical  rept.  no.   28. 

S^r'°rfi;*'r,:^™=-  *'"'<».  -Military 
•mI,        ',    "-"^'"8  fields.  Runways.  Construction 

tion.  Concrete.   •GeS.hysSl  n  °^i^^'  -Thermal  insula- 
reconnaissance.  ^mafrosL        ^""^'   ^^'"'^^ 
The  problems  of  location,  design,  construction  and 

=--^:::i-Src--rs°a-iS- 
a^f .7r^-n,^3rprei^.'-~i  I 

solution  of  these  problems.  %ser«1ions  of  Ixllttag 

Since  1945,  and  additional  test  structures  were  r™, 
structed  near  Fairbanks  in  1946  and  1^47  on  whicHb- 
su,7ed  m"r'h:?  """,«  '""'"•    "^^  obser  Jtionsl^ve  re- 

^^s:rr;:^;::----rc-Si^ 

ducted  to  iSte'and  cra^^at'e,  w^rfnece^^fy'^^ri^era 
ture  pertaining  to  permafrost.  "ecessary,  luera- 

PB  162  797      OTS    $7.60 

IN^VKTIG^TION  o^lT^f  ^  ^«i"eers,  Minn. 

June  ^.  declasslfie'dt^^^-TSc'llTe^rn^"^.. 


S-9 


DESCRIPTORS:  •Arctic  regions.   Alaska.   •Military 
facilities,   •Landing  fields,  Runways.  Structures. 
Construction,  •Meteorological  data,   •Soils.  Boreholes. 
Temperature,   •Permafrost. 

(See  also  PB  162  7%) 


PB  162  :'^S      OTS    $13.00 

St.   Paul  District, Corps  of  Engineers.   Minn. 
INVESTIGATION  OF   MILITARY   CONSTRl'C HON   IN 
ARCTIC  AND  SL'BARCTIC  REGIONS.    W4^-1^4s. 
APPENDIX    II:  LIBRARY    RESEARCH.    Comprehen;,ivc 
rept.  June  50  declassified.   184?.    1000  reft,.    ACFEL 
Technical  rept.  no.   28-2 

DESCRIPTORS:  •Arctic  regions,   'Militarv  faciluie^. 
Construction,   •Bibliographies,   •Permafrost.   Landing 
fields.  Structures,  Drainage,  Boreholes,   Vehicles. 
Lubrication,   Plants,  Geology.   Geophysical  prospo.  ting. 
Heat,   Ice.   Thermal  insulation.   Maps.   Mining  engint-t  :  - 
ing.   Navy,   Physics,  Chemistry,   Railroads.   Retrigcu- 
tion.   Roads,  Sewage,  Soils,  Hydrology,  Metcrolog>. 

(See  also  PB  162  7^7) 

PB  162  7^       OrS    SIO.  10 

St.   Paul  District,   Corps  of  Engineers.   Minn. 
INVESTIGATION  OF  MILITARY   CONSTRLCTION   IS 
ARCTIC   AND  SUBARCTIC   REGIONS.    W4S.1^4«. 
APPENDIX   III:  DESIGN   AND  CONSTRLCTION   STinil-; 
AT  FAIRBANKS   RESEARCH   AREA.    Comprehensive 
rept.   June  50.   declassified,    I2t)p.    ACFEL,   Technical 
rept.   no.   28-3. 

DESCRIPTORS:  "Arctic  regions,   Alaska.   •Military 
faciliues.   Design,   Construction,   'Soils.   Tempei  atui  =:■ 
Moisture.   Density,  Boreholes,   'Permafrost.   'Pave- 
ments,  •Runways,   •Foundations  (Structures). 
Suuctures. 

Contents: 

Ground  and  pavement  surface  studies 

Runway  foundation  studies 

Building  and  piling  studies 

(Set/ also  PB  162  798) 

AD-276  374      OTS      $10  50 

Stanford  L   .  Calif. 
A   NON-COMPUTER  APPROACH  TO  THE   CRmC.M. 
PATH  METHOD  FOR  THE  CONSTRUCTION 
INDUSTRY,   by  John  W,   Fondahl.    2nd  Edition     Tech 
nical  rept.  no.  9  on  Contraa  NBy- 17798     2nd  ed. 
Nov  61,   I33p.  66  refs 

DESCRIPTORS:   •Construction.  Civil  engineering, 
•Management  engineering.   •Operations  research, 
•Sequential  analysis,   •Scheduling,  Control.  Costs, 
Time,  Installation 

The  Critical  Path  Method  for  planning,   scheduling,   and 
control  of  pa-oject  operations  is  a  new  and  useful  tool 
now  becoming  available  to  the  construction  industry 
Successful  applications  have  already  proven  its  value 
To  date,  except  for  the  simplest  of  cases,  the  use  irf 
this  technique  has  been  largely  dependent  on  program- 
med solutions  by  electronic  computers.    This  reptjrt 
presents  the  mechanics  at  noncomputer  methods  tor 
applying  the  Critical  Path  Method. 


Electrical  and  Electronic  Engineering 


m  16J  ^>vv     (;rs  s^.^<) 

.■\art>irne  lr..s[runu-:;t.-^  [...ib.  ,    liu  .  ,    (.\tinet)la,  )  N.    \'. 

iNVL-S'ncAncjN  ui   .\iri.nBi--\.\i  .\NrL.N'N.\.s  .vnd 

WU:)h-.\NGl.h  OrrK:.s,   hy  Ix.mc  K.   De.Siz..',   David  J. 
(Men,    and  Gt-orgi.'  I'.    .SlcahiU.    final  rept.     u:  I'ontiact 
M     ^)  (6<)J)1^S<).    Ja;:  N),   ^^;^    liire!.-..    Kcpi. 
:iu.    ^iS8-l,   K.VIX-     IK    N )   s)  .     AD  jrs.S4. 

Dh.^rKlFroR.S      (,uid<.\!  ;iu.-.--ilc  'racking  .■^y.-.teiii.s, 
O^Hi^al  rrackm.g  ,    •F< ad.ar  .i:::c:::ia.-,    I\>ig::     .\nter.na 
rad.iariop,  futtc:  r..-^,    t.»;ni^al  cq..i  inner.:,    Llcvtroiuc 
.-<ca;iner^. 

.\r.  i::V(.->[iga'ii  i:;  :.  i-  Ik-i.'::  .  <  iii..;.i^  r l-\:  ti  ■  .icterirar  •  'A\c 
per!  >riT-.an^  ■_  ,.:  a  (.'a-s.-^cg;  ail-    .■^v.■^te!ll  a,-^  a  inultiteevl, 
■A  kk-a.--.gk-,    .--caniung  .iiiteiip.a.     Die  pha.-^i-  fronts  for 
irt-a.\i>  tLX'iJ.->  a.-^  a  fuiiciit);-,  .it  eltei.  lu  e  t.val  k-ngtl',  of 
'!.(.   (. -a-,  ■-(.•grain  .->y-.ti-.'y;  :,a\'-  bee:;  ^oinputL-d  or.  .i  ci'i:i- 
:h.:'.-i   a:-.^!  --iiluthiii.-  f>ir  zi'.v  dift ra>.  ri>>n  patter-:',^  'it  .i 

circular  t;a.s.-.cgrain  --s -teni  .i>  a  tunctMr  of  'lu-  .Knuuiit 
of  ..unaru   .iheri  atioi-  a;K:    i[X'r-'.:ic  bhvkmg  ;iave  been 
Dhtainev.!.     I_xpei-i::uT.',il  r.id.iatior,  -parterr.--,    t.  riii-^lels 
with  a  4-fi'ot  a[x-rture.    ha',  e  heei:  t:ua'>urt\I  .it  a  fie- 
quency  "t  l~  k::k   .l.-^  a  t.;::.  ri  <r    >t  rhe  displacement  of 
the  fet\l  fr"!;-!  -iie    'ti     i\:~  ;-x'-i:ior..  Kixlucmg  -he  --ide 
l()lx'>  'bar  are  ^lue  to  .iper'ure  hlix.  king  bv  .-^erratmg  the 
->txorv;ar\    reflec'or  ha.--  bee;:  conMdert\!  t-xtth  on  .i 
:hei  iri.''ical  .ind  an.  i,'\p«.Ti.'ni'ntal  baM.^.     Du   design 
para:Tieter--  t.ir  a  (.'a^.-^egrair-.  .-.v--rein.  navmg  .i  'en.- 
be,i;n'.«.K;rh  --ca:-.  ;.av,.-  tH.'cn  suggested.     (.\..:!;or) 


ANL-^^U      (JTS     51.  2S 

.Argonne  .National  L>ib.  ,   111. 
TL'NNEL   DIODK  CIRCnT  ANALYSIS,    by  Ronald  C. 
Roddick,    Rept.   on  Contract  W31    109 -eng- 38,    Oct  62, 
.5t)p.    12  refs.    NASA    N6.3- 12344. 

PB   Ibi  (JUt^       ens     Sb.bO 

[.Army  Electronics  Research  and  Development  I^ih.  ] 

Fort  Morunouth.   .N.J 
EXPERIMENTAI     12  tlHANNEL   PCM   ST  STEM   FOR 
C'.-\Bli£.    bv  .S.    D.    Bedrosian.    W     )      j.vons,    Jr.   and 
M     Weinsttxk.    2h  June  54,   7l.>p.    15  rets.     Technical 
memo.   no.  .M- 1.591,  AD-44  54b. 

DESC:R1PT0RS     'Pulse  mcxlulation,    'Ccxling,    'Multi- 
channel telephone  systems,  Multiplex.  Telephone 
equipment.    'Pulse  cables 

The  objective  ^as  to  .issess  the  feasibility  and  practi- 
cability of  utilizing  PCTM  techniques  in  a  multichannel 
cable  system     .\  12-channel  system  was  selected  as  a 
reasonable  comprt)mise  between  the  technical  factors 
of  many  channels  and  many  repeater  sections  and  the 
logistical  factors  of  size,   weight,  and  complexity     The 
decision  to  experiment  with  a  12-channel  system  avoids 
the  requirement  for  ceiaxial  cable.    Spiral  4  cable 
cable  assembly  CX-1065/G,   was  selected.    Binary 
Ctxling  was  chosen  since  it  was  more  efficient  than  the 
higher  order  ccxles  and  does  ncx  require  ctxnplete 
pulse  regeneration  at  each  repeater  p»)inf.    The  6-digit 
code  which  appeared  capable  ot  providing  a  gixxl 
quality  channel  requires  a  top  frequency  of  57b  kc  which 
represents  about  15^^  reduction  compared  to  7-digit 


transmission.    An  additional  faaor  favoring  its  use  is 
that  service  test  models  operate  on  a  6-digit  system. 
The  feed-back  method  using  conventional  circuitry  was 
adopted  for  the  coding  and  decoding  technique.    In  order 
to  study  the  transmission  of  PCM  signals  over  cable, 
equipment  was  designed  to  simulate  the  transmitting' 
l»rtion  of  bixh  a  Pc:M  simulator  and  an  actual  12- 
channel  Pc:M  termin.ll      Several  design  problems  as- 
soeiated  with  signal  ccxJmg  still  remain  unsolved 
<  \SIIA  .,b-tract) 


S   Lb 


113    102  991       L>rs  $5.bU 


CaniKMi  Electric  Co.  ,    l.os  Angeles,    Cnlif. 

si:ai.hd  rack  and  panel  connhctor  incorpo- 

Iv-X'ITNG   FII  TE-K  CAPACTTORS,   by  W.   C.   W.   Duncan. 
Final  technical  rept.    15  Feb  59-2  lune  bO,   on  c:ontract 
DA  36-(),39-sc-7,S2H7.    [19b()]59p. 

DLSCRIPrORS:    'Electric  connectors,    Design,   Struc- 
tural shells,    Ahimmuni  alloys,    'Nickel  plating,    *Cor- 
ri'-ion,    *l-:iectrK  insulation,    Plastics,   .Synthetic  rubber, 
•c '.ipacitois,    .Seal  >  (Stoppers) 

Tills  report  covers  design  and  development  of  an  18- 
cop.tact  sealed  rack  and  panel  connector  with  2000  mmf 
filter  capacitors  inct^rpt^rated  in  each  pin  contact.    Se- 
lection of  connector  design  and  inaterials,  capiicitor 
i\ix-,   And  satisfactory  grounding  methcxl  is  described. 
I\'\-elopnienr  of  the  sealing  system,    hx-kmg  device,   and 
L-ndlK'lls  IS  also  descrilx'd,    tests  were  conducted  to  de- 
ternune  qualification  ro  S<.n_-b(X)3B  (controlling  specifi- 
c.uion).    C<innectors  [Vissei.i  all  tests  except  corrosion. 
Faih;re  wa>  attributed  to  inability  of  nickel  plate  to 
withsrand  corrosion.    At  the  present  time  nickel  is  the 
op.ly  available  finish  cap^ible  of  meeting  electrical  and 
p!;\>-K'al  requirements.  i 


m    15  <  4  29       (TIS        54    bO  I 

i-'olumbia  Radiation  l^b.  ,  New  York 
RLSLARCH   INVESTIGATION  DIRECTED  TOWARD 
LXTENDI.NG  THE   L'SEFLT   RANGE   OF  THE   ELEC- 
TR(^1AGNETIC   SPECTRL^M,   bv  R .   Novick.    Quarterly 
progress  rept.    no.    ],    16  julv- 15  Sep  60,   on  ContracT 
DA    3b-039-sc-78.3,30.    15  Sep  60,    49p     11  refs.    Rept 
no    c:r  9-60  SC-783.k)  Phvsics.  AD-247  273. 

DESCRIPTORS:    'Microwave  amplifiers,    'Paramagnetic 
ciystals,   Radio  astronomy,   'Electromagnetic  waves, 
Solar  atmosphere,  Cosmic  rays,   Infrared  radiation,' 
'Molecular  beams,  Hvperfine  structures,  Cadmium', 
Oxygen,   Nitrogen,  Magnetrons,  Cerenkov  radiation,' 
Microwave  equipment,    'Masers 

I 
.A  number  of  experiments  are  described  dealing  with  the 
design  of  masers,   and  with  the  application  of  masers  to 
physical  and  astronomic  problems.    A  new  technique  for 
measurinii  paramagnetic  rela.xation  times,   and  studies 
of  stressed  paramagnetic  crystals  are  discussed.    A 
21  cm  radioastronomy  maser  system  was  installed  at 
the  Naval  Research  Laboratory  and  is  in  use.   The 
M   band  radictelescope  is  near  completion  and  will  be 
used  to  study  sextuply  ionized  nitrogen  in  the  suns 
atnuwphere  as  well  as  the  oxygen  content  of  the  upper 
earth  s  atmosphere.    A  charged  particle  deteaor  was 
constructed  which  displays  glow  discharges  along  the 
tracks  of  cosmic  ray  particles  in  a  microwave  cavity. 
V  irious  molecular  beam  experiments,   including  meas- 
urement of  the  hyperfinc  structure  of  Kr83^  vvork  on  the 
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metastable  hydrogen  atom,  determination  of  the  spin  of 
015,  and  molecular  velocity  seleaion  are  described. 
An  optical  double  resonance  experiment  has  been 
transferred  to  this  laboratory.    (Author)  (See  also 
PB   1.50  166) 

PB   154  902      OTS      $4.60 

Columbia  Radiation  Lab.,  New  York. 
RESEARCH  INVESTIGATION  DIRECTED  TOWARD 
EXTENDING  THE  USEFUL  RANGE  OF  THE  ELEC- 
TROMAGNETIC SPECTRUM,  byR.  Novick.    Quarterly 
progress  rept,  no.  4,   16  Sep- 15  Dec  60,  on  Contraa 
DA  .36-039-SC-78330.    15  Dec  60,  47p.   18  refs.    Rept 
no    CU-12-60SC-78330  Physics.  AD-251  220. 

DESCRIPTORS:   'Magnetrons,  'Microwave  amplifiers 
♦Microwave  spearoscopy,  Hyperfine  structure, 
♦Microwave  equipment,  Optical  equipment.  Infrared 
equipment.  Free  radicals.  Crystals,  Superconductors, 
Atoms,  ♦Molecular  beams,  'Masers. 

Progress  in  the  production  of  2.6  mm  magnetrons  is 
described.    A  detailed  description  of  several  maser 
projects  and  paramagnetic  resonance  experiments  is 
given;  in  particular,  molecular  beam  spectroscopy,  the 
measurement  of  relaxation  times  at  low  temperatures, 
and  a  new    double  maser'  technique  for  increasing 
spectrometer  sensitivity.   A  preUminary  value  for  the 
dipole  moment  of  the  OH  radical  is  reported.    Data 
taken  at  the  Naval  Observatory  with  a  21  cm  maser 
radioastronomy  system  is  being  analyzed.    Optical 
oscillation  of  a  pulsed  ruby  maser  was  observed     A 
number  of  projects  involving  atomic  beams  are  de- 
scribed   including  the  measurement  of  hyperfine  transi- 
tion of  Kr»-3.   A  new  experiment  was  undertaken  to 
study  the  interaaion  between  a  beam  of  neutral  atoms 
and  a  plane  conducting  surface.    Several  optical  double 
resonance  experiments  are  described,  including  the 
measurement  of  the  spin  and  moments  of  Cdl09     a  new 
type  of  paramagnetic  spectrometer  with  optical  detec- 
tion, capable  of  extreme  sensitivity,  is  under  con- 
struaion.   (Author)  (See  also  PB   153  429) 

PB  155  110      OTS      $1.60 

Coordinated  Science  Lab.,  U.  of  Illinois,  Urbana 
G.S.F.   STORAGE  TUBES,  byR.  D.  Rawcliffe.    Final 
rept.  on  Contraa  DA  36-039-sc-85l22.    23  Feb  61 
20p.  15  refs.    Rept.  R-123:  AD-251  896. 

DESCRIPTORS:  'Storage  tubes,  Photomultipliers, 
♦Data  processing  systems.  Electron  beams,  Video 
integration,  Targets,  Aging,  Cathode  ray  tubes. 

Using  a  TCM-17  tube  with  appropriate  external  circuitry 
it  is  possible  to  store  a  charge  which  is  proportional 
(±3%)  to  the  integrated  input.   The  readout,  however    is 
nonlinear.   The  problem  of  obtaining  a  linear  readout' 
was  not  attempted.    It  appears  to  be  much  more  difficult 
than  the  problem  of  obtaining  a  linear  write     A  tube 
whose  readout  is  proportional  to  integrated  input  would 
have  a  number  of  useful  applications.   (Author) 


AD-281  631       OTS   J8.60 

Duro-Test  Corp. .  North  Bergen,  N.  J. 
RESEARCH  AND  DEVELOPMENT  ON  ULTRA  HIGH 
BRIGHTNESS  XENON  LIGHT  SOtTlCES.   by  W.    E. 
Thouret  and  H.  S.  Strauss.    Comprehensive  final  rept. 
18  M*r  59-18  Jiaie  60,  on  Contract  DA  44-U(N-eng-  JH  U. 
4  Nov  60,   94p.    3  refs. 

DESCRIPTORS:  'Xenon  lamps,   Light.  Sources.  Design. 
Electric  arcs. 

The  principal  purpose  of  the  work  has  been  exploration 
0*  the  pcaslbilities  al  making  xenon  short  arc  lamps  in 
the  2KW  power  category  capable  of  direct  operation 
from  28  volta  d.c.  with  horizontally  elongated  source 
■hape.    Under  the  given  conditions,   such  source  dimen- 
sions can  only  be  obtained  with  several  very  short  arcs 
burning  vertically  in  parallel  circuits  from  electrically 
separated  cathodes  to  one  common  anode.    Therefore. 
exoerlmentation  with  and  development  of  multiple  an 
xenon  lamps  for  low  voltage  d.c.  operation  was  the 
main  aim  of  the  contract  work.. 

PB  162  983      OTS      $2.60 

Electronics  Research  Lab.  .  U    of  California, 

Berkeley. 
ENERGY   OPTIMAL  CONTROL  FOR  PL'LSE  AMPLI 
TUDE  MODULATED  LINEAR  TIME -INVARIANT  SAM 
PLED-DATA  SYSTTEM.  by  C   Lee  and  C.  A.  Desoer 
Rept.  en  National  Science  Foundation  Grant  no   G- 1 5965. 
7  Apr  62.   27p.  5  refs.    lER  series  no.  60,  Issue 
no.   447. 

DESCRIPTORS:   •Energy,  Control,  Pulse  modulati(.)n, 
Amplitude  modulation,  •Linear  systems.  Time,  Data, 
Sampling.  Satellites  (Artificial),   'Ccntrol  systems. 
Synthesis 

This  paper  presents  a  complete  derivation  of  an  optimal 
strategy  of  energy  controls  for  linear  time  Invariant 
systems.    The  propoaed  strategies  are  applicable  to  all 
ttie  systems  described  when  three  assumptions  are 
satisfied.    All  concepts  used  in  the  derivations  follov* 
cloaely  the  methods  proposed  by  Desoer  and  Wing  in  the 
minimal  time  regulator  problems.    If  ar  initial  state  i.s 
far  from  the  origin  and  the  inputs  are  bounded,  then  the 
strategy  Is  not  as  elegant  as  in  the  case  of  the  minimal 
time  problem  because  a  complete  sequence  of  optimal 
controls  must  be  obtained  before  the  first  input  mav 
be  applied.    But  once  the  sequence  is  obtained  the  svs- 
tem  can  be  driven  without  further  comptaations  unie8t> 
the  system  is  disturbed     (Author) 

PB   162  964      OTS     $5.60 

Federal  Aviation  Agency,   Washington,  DC 
AIR  TRAFFIC  CONTROL  SYSTEMS  COSTS.    Memo 
rept.  June  62,  Sip.   1  ref. 

DESCRIPTORS:   'Air  traffic  control  systems.  C(T«ts, 
Installation,  Maintenance,  Operation,  Economics 

This  report  contains  Information  on  the  estimated  cost-* 
for  the  establishment,  maintenance  and  operation  of 
ATC  Systems,  Subsystems,  facilities,  and  equipment 
It  is  intended  to  provide  guidance  to  SRDS  personnel 
engaged  in  the  planning,  developtnent,  testing  and 
selection  of  new  ATC  systems  and  subsystems. 
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Goddanl  Space  Flight  Cx-nter,    National  Aeronautics  and 

Space  Adininistration.   Greenbelt,   Md. 
A   .magnetic:  core   VOl.TAGE-TO-FREQl'ENCY 
CONVERTER,   by  Stephen  Paull.    Feb  63,    I7p.    2  refs. 
Tochiucal  mne  D-l^77. 
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IBM  Federal  Systems  l)iv    .  Owego.   N     V 
STl'DY   OF   EFFEC^T  OF   HIGH   INTTENSITY    Pl'IiiEl) 
Nl.'C[Ji:AR    RADIATION   ON   EIXCTRONIC   PARTS   AND 
MATERIALS.    Quarterly  progress  rept .   no     1,    I  July- 
30  Sep  60.  on  Contract  [)A  36-039-8C-85395.    [i960) 
2lp    IBM  no.   60-511-13.  AD-247  366. 

DESCRIPTORS:   •Memory  devices,   'Radiation  damage, 
•Ferrite  ciires,  Test  methods,   Electronic  circuits. 
Magnesium  compounds,   Manganese  compounds,   Copper 
compounds,   Electronic  equipment 

The  effects  of  high -intensity  pulsed  nuclear  radiation 
exposure  or  selected  parts  and  materials  used  in 
crit  cal  high-speed  electronic  circuitry  is  investigated 
A  summary  d  the  plans  and  experimental  prix;edurcs 
which  will  be  carried  out  at  Los  Alamos  is  presented. 
Plans  were  made  to  subject  memory  core  circuits  to 
GODIVA  s  nuclear  envinximent .    Circuits  were  designed, 
data  recording  methcxls  were  defined  and  prepared. 

PB    163  010       (TTS       $5  60 

IBM  Federal  Systems  Div .  ,  Owego,   N.  Y 
STl'DY   OF   EFFEC~T  OF   HIGH -INTENSITY   PlTi^D 
NLICliAR   RADIATION  ON  EliCTRONlC   PARTS 
AND  MATERIALS.    (Quarterly  progress  rept     no     2, 
1  CX:t-31  [^^  60,   .m  Contract  DA  36-039-sc-85395. 
[1961 1  53p    IBM  no    61  521-1 ,  .M>252  023, 

DESCRIPTORS;   "Memory  devices,   'Ferrite  cores. 
•Radiation  damage.   Magnesium  compounds,   Manganese 
compounds.   Copper  compounds,  Test  methixls.  Tests. 
•Electronic  f^uipment,    •Gamma  r.iys,    Neutrons, 
•Electronic  circuits,    Radiation  effects. 

V'arKXJS  current  pulse  tests  were  conducted  on  ferrite 
memory  cores  while  these  ccxes  were  exposed  to 
pulses  ot  nuclear  radiatun  trixn  a  GODIVA  assembly 
In  all  tests,   except  a  disturb  test,   no  radiation  effeas 
were  detected     The  disturb  test  results  were  inctmsis- 
tL-nt    there  ore  additional  measurements  are  needed  to 

determine  if  irradiatun  affects  the  disturb  sensitivity 
of  memory  cores     Static  tests  have  shown  that  informa- 
tion stored  in  memiirv  cores  and  or  magnetic  tape  was 
mt  iffected  by  GODIV.A  radiation.    (Author)  (See  also 
PB    163  fX)9) 

•AD- 27  3  701       (JIS       $4   60 

IBM  Federal  Systems  Div .  ,   Owego.   N     Y 
STl'DY   OF   EFFECT   OF   HIGH -INTENSITY   PlT^SEl^) 
.NTCT.EAR    RADIATION  ON  ElJ-lCTRONlC   PARTS 
.\ND  M.ATERI.-\LS.    Quarterly  progress  rept     no.   t, 
1  Oc-t-31  IX'c  M,   on  C:ontract  DA  ,i6-0,39-sc-85395 
[19621  42p.    1   ref.    IBM  no    62-S21-3 

I')ESCRIPTORS:    •E  lectronic  equipment ,   Dielearics. 
•Radiation  damage,   •Glass,  Capacitors,   •Radio- 
activity,   Research  reactors.   Instrumentation. 
fXjsimeters,   Phosphors,   PhcXiXubes,   Oscilloscopes, 
Cameras . 


^iefTa^.l'^^^'  "'"*'^°"  °"  '^  electrical  prop- 
enies  at  glass  were  investigated.   The  dependencTrf 
efficiency  on  the  dose  rate,  the  doee,  the  W^ 

VlJr  S^  ^  ^®  impUcations  of  these  results    as 

related  to  the  possible  mechanisms  involved  In  the  »" 

f«r'°?  °'J^'^"'^J  ^"rrem,  are  discuss^.   (A SthS^r 
(See  also  PB   163  010)  lAutnor; 

PB  163  005      OTS      $13. oo 

plJ^'!iTrf,f*"«^*'*-'  Morton  Grove.   III. 

CAPACITORS,  by  John  L.  McGce.    Final  rept      vol    1 
on  E  ectronic  Parts  Evaluation,  Contraa  lS^36-cS9-sc- 

A!?i6,XTD°"24l?7T^«  °^  36-039-sc-7^.^^ 

i^t'r^sTe«s  V'r^'  ^^-^^ors,  Capacitors,  .Die- 
lectrics. Tests.  Electrostatic  capacitance    Volraa*. 
Electric  Insulation.  Stresses.  Temperat^e  ^  ' 

A  reliability  study  program  was  conducted  which  in- 
volved the  testing  of  over  12.000  paper -mySciMcitors 
c«^orm^ng  to  Specification  MIL-C^uls^^^^^^a^/^" 

^-r^"™^*^  "  ""^^^  "^  ^««  conditions.    Results 
specif  cally  vaUdate  the  theoretical  con^j^^^- bath- 
tub   plot  or  failure  rate  vs    time  for  co^Snm  pans 

rai:d'orf;:r'  "^^J:*"'  '*"  ^^^^"^  ^  i^n?m^"aW. 
ranaom  failure,  and  weArmir  T-a<^.,^„  i      • 

or  ,«erpr«.,lc„  or  p.r.m«i-drlf,  C!s  itS"" 


Cwitenta- 

ar7S5-^i,^Kf.^^"^^  Depressed  coUector.  Station- 
.iry  non-equiUbrium  plaamaa    CnnAir^,^^ 

beara  8ourceriSt.^T^  ■""^^  Ion  and  pl«Mna 

re  153  727      OTS  $8.60 

Contract  DA  36-039.ac-78296.    W  Oc°  M  7i  ^    ^ 
Technical  rept.  no.  558-1;  AD- 248  377.         *'        '*''• 
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PB   158  596      OTS  J8,  10 


.,?";!l?^  Electronics  Labs. ,  Stanford  U. ,  Calif 
ELECTRON  DEVICES  RESEARCH.  ConsoiliS  ouar- 

^  T^'^SC^'^l'J^'  "^  33(616)6207.  AP  19(6O.)5480t       ™  '*'  *^      °^  »'■  » 


.^veCtrj^";:^/-","'^  -  the  uae  Of  nKxMfled 
sp«:«i  equally  aioog^SlC^S^^^^'l^"    . 

r?rto*rS'd'^i^ec^'r;si?;.n£r3 
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DESCRIPTORS:   •Electron  tubes.   •Micitjwaves.   -Plasma 
physics    .Microwave  amplifiers.  'AmpUfiers.  BroS- 
band      Semiconductors.   Mathematical  analysis    ♦Rlec- 

mter^i^T:^*^^''^"^"''  Noise  (Radio).  •Eiectric 
fUters    .Traveling  wave  tubes.   Backward  wave  ampli- 

H.i"'   _f"P^"^^"e^^tion.  Spin.   Ferromagnetic  n^te- 
rials.   Paramagnetic  resonance.   'Masers,   Parametric 
amplifiers 


Stanford  Electronics  Labs. ,  Stanford  U      Calif 
OPTIMAL  DESIGN  OF  MULTI-STaS  Tr'n^pf" 

S^f^f  ••  •Amplifiers.  Transistors.  Stability 
Design.  Mathematical  analysis.  Qrcuits.  ^sSvitT 

Efforts  were  principaUy  concerned  with  developing  simpli  - 
fied  and  convenient  design  procedures  for  single  -  stage  and 
r'^^^^if  "^'"'S*^®"  using  either  inherently  stable  orpo 
17^^^,^^ '^'^^-   The  nx)8t  imptWit  contri- 
criterion  to  a  multl-staffe  amDllfi*»T-    /•>\  h^  JT    ouMjmty 
tion  Of  the  conditions  SSiS^o^LlS^s^SX" 
aon  Of  sensitivity,  gain  and^stahSJlT-^X  ^T' 
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cedure  for  single-stage  as  well  as  multistage  amplifiers 


AD-293  »46     repriced     OTS     $0.75 


Wh 
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cedure  for  slngle-acage  as  well  as  muiu stage  amplifiers 
employing  either  inherently  stable  or  potentially  un- 
stable devices.   The  design  problem  was  considered 
from  3  important  aspects,  viz. ,  sensltlvlry,  stability 
and  gain.   The  relationships  between  stability  margin, 
gain  and  sensitivity  are  pointed  out.    It  was  shown  that 
the  manner  in  which  a  given  stability  nr^argin  is  pro 
vidad  is  very  important  from  the  standpoint  of  sensi  - 
tlvity.    The  metfkod  of  design  to  achieve  the  optimal  valjt- 
of  sensitivity  to  changes  in  critical  device  parameters 
for  a  spfTif1^«H  stability  margin  was  developed.  (Author) 

PB  152  627      OTS$1.10 

Stanford  Electronics  Labs, ,  Stanford  U.  ,  Calif. 
ZERO-POIKr  ENERGY  AS  THE  PLTNDA MENTAL. 
SOURCE  OF  AMPLIFIER  NOISE,   by  A.    E.   Siegman. 
Rept.  on  Contract  DA  36-039-3C-73178.    10  Oct  60.   Hp. 
8  ref's.  Technical  rept.   no.    155-4;  AD-244  951. 

DESCRIPTORS:    •Microwave  amplifiers,   '.Noise  (RaJ).), 
Sources,  ^juantum  mechanics,    Energy,   Mathematical 
analysis,  Masers 

The  well-knoMm  expression  for  maser  amplifier  mnsv 
figure  is  here  derived  in  a  new  way,  using  the  concept 
of  zero -point  energy  rather  than  of  spontaneous  emi.-, 
slon.    This  derivation  leads  to  the  rather  different  in- 
terpretation that  amplifier  noise  is  caused  not  by  anv 
noise  generation  mechanism  inside  an  amplifier,  bur 
rather  by  the  amplifier's  insistence  upon  amplifying 
zero -point  energy  and,  in  fact,   doing  so  with  higher 
sain  than  It  does  the  signal.    (Author) 

Ordnonce,  Missiles,  and  Satellite  Vehicles 

NASA  N63-13096      GTS  >6.  00 

Ckxldard  Space  Flight  Center,  .Mational  Aeronautic .-, 
and  Space  Administration,  Greenbelt,   Md. 
EARTH -REFLECTED  SOLAR   RADIATION  LNCIDE.ST 
UPON  SPHERICAL  SATELLITES  IN  GENERAL,  ELLIP- 
TICAL ORBITS,  by  F.  G.  Cunningham.   Feb  63,   440p. 
3  refs.  Technical  note  D-1472. 

NASA  N63- 13097     GTS    $0.75 

Goddsrd  Space  Plight  Center,  National  Aeronautics 
and  Space  Adminlscratlon,  Greenbelt,  Md. 

A  PRECISION  ENDLESS-LOOP  MAGNETIC  TAPE  RE 

CORDER  FOR  SPACE  APPLICATIONS,    by  R.  C. 

FalweU,  K.  W.  Surk,  and  A.  F.  White.    Feb  63.  20p. 

3  refs.   Technical  noce  D-1542. 

NASA  N63- 13099      0TS$1.00 

L^ang^y  Research  Center,   National  Aeronautics  and 
Space  Administration,  Langley  Station,   Va. 
EQUATIONS  FOR  DETERMINING  VEHICLE  POSHION 
IN  EARTH-MOON  SPACE  FROM  SIMULTANEOUS 
OhBOARD  OPTICAL  MEASUREMENTS,   by  Alton  P. 
Mayo,  Harold  A.  Hamer,  and  Margery  E.  Hannah 
Feb  63,  33p.  4  refs.  Technical  note  D-1604. 

NASA  N63-12950      OTS  $0.  75 

Langley  Research  Center,  National  Aeronautics  and 
Space  AdminiaCradon,  Langley  Station,  Va. 
PRESSURE  DISTRIBUTIONS  OVER  THE  FORWARD 
PORTION  OF  THE  PROJECT  FIRE  SPACE -VEHICLE 
CONFIGURATION  AT  MACH  NUMBERS  FROM  0.  25 
TO  0.  60,  by  William  P.  Henderson.   Feb  63,  28p. 
Technical  note  D-1612. 
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Naval  Ordnance  I,ab   ,   White  Oak,   Md. 
CHARACTERIZATION  OF  SQl'IR  MK    1    MOD  0  : 
SENSITIVITY  TO  9KMC   RAOAR   IMPl'Ii^ES,   bv 
I     Kablk  and  C.   CKXxle.     il  Aii^b2.    M)p.    17  refs.    Rep( 
no    NCJl.TR  62-77 

:)ES(:RIPT()RS;    •Ek-ctnc  Jet>nviturs,    •E^vTric  igniters 
•Radar  pulses,    A'avekjuuk-s     Ra^Lir  equipment.   Tests, 
I  est  methi«J,i,    i^ituHi,    [ X'tonatmn,    Lemperature, 
Simulation,   Attenuation,   High  frequency,    Radiofre- 
qucncy  attenuatiir s,    Radar  signals.    Lest  equipment, 
Sensinvio 

Mk  1  .Miv!  0   Squibs  acic  fired  in  the  *ave  guide  of  a 
^kmc  radar      Fen-  fully  loaded  squibs,   ijn  the  busis  of 
prevuHJS  tests  at  dc  lo  ^  niegacvcjes,    the  bridgesMre  in 
the  '^kmc  rests  did  ni<  rea^h  :he  temperature  e.xpecte^! 
necessar\  for  firing.    Squib.^i  without  cup  or  base  charge 
appro.ximated  the  expected  firing  temperature.    From 
the  results  it  is  inferred  that  squib  simolators  used  to 
predict  firing  on  the  basis  of  bridgewire  temperature 
may  m*  be  applicable  at  frequencies  as  high  as  9kmc. 
It  IS  also  hypothesized  that  the  p».)svder  cfwj-ges  in  si^irne 
devices  may  act  as  attenuators  somewhat  reducing  the 
probability  of  firing  in  high  frequency  rf  fields     (Author) 

A!>xN4  ^85      repriced  OIS    $l).7S 

Naval  ordnance  l>at).  ,    White  Oak,   Md 
EXPL.CJSIO.NS    IN    VAt:L  LM,    by  Morton  Lutzkv. 
I>jan62,    pub.   Nov  62,    29p     ,H  refs      Repc.   no    NOLTR 
62-ls)    .N.^SA  N63-1219«^. 

HE.SCRlFrORS     'Explobuiis,    •Penlolite,   l>igital  com- 
puters,   L)ensitv  ,    Energy,   Measurement,    Detonatiofi, 
Gases,    Impact  sh^k.  Tests,  Targets,    Pressure. 
Equations  of  state,   Wicuuni  apparatus,   ExploMivt.-s. 
Vacuum  system.-^. 

The  results  o<  an  IRM-704  machine  calculation  of  the 
exploHion  ntf  a  1-lb    charge  ci  pentolite  in  vacuum  and 
the  expansion  of  the  Jetcjnation  produa  gases  to  strike 
a  concentric  rigid  spherical  target  are  reported. 
Alternative  equaticxis  *rf  state  were  employed  in  the  cal- 
culation (ideal  gas  with  constant  gamma,   and  ideal  gas 
with  variable  gamma)  and  the  results  compared.    Plus 
are  given  of  pressure  and  energy  density,   versus  A\^ 

tance,   at  various  times  after  the  wall  was  struck,   ami 
pressure-time  histories  of  the  gas  at  the  wall.    Repre- 
sentative values  for  the  peak  wall  pressure  at  variou.s 
distances  from  the  center,   for  the  ctxisiant  gamma  case, 
are  22.712  Bars  at  8.0  cms.,   805  6  Bars  at  24.0  cms., 
and  5.  37  Bars  at  128   4  cms     Scaling  to  other  distances 
and  charge  weights  is  considered      A  5 1  2- lb  pentolite 
charge,   for  example,    is  shown  to  produce  a  pressure  at 
145  psi  at  the  wall  some  26  ft  away.    Such  a  pressure, 
if  applied  to  a  spacecraft,   would  probably  destroy  if. 
(Author) 

AL)-295  152    repriced    CTLS  $0  75 

Naval  Ordnance  l^b.  ,    White  Oak,   Md. 
UQUID  MODEL  STl'DIES  OF   TllE   BA.SE   Sl'RGE,   bv 
E.   Swift,   Jr      1  (X:t  62,    27p     7. refs.    Rept.   no.   .N'OI.TR 
62-191. 

DESCRIPTORS:   'Underwater  explosions.   Nuclear  ex- 
plosions,  Model  tests,   Scale,   Correlatuxi  techniques, 
Mathematical  analysis,   Equatums,   Photographs,  Tests, 
Test  methtxls,   Test  facilities.    Nuclear  weapons, 
Simuiat'on. 


T.Z^r  ^^'"^"■'''"*^^  ^^°'""i"  Of  dense  liquid  standing  on 
he  bottom  of  a  tank  of  water  is  released  suddenly    U 
sinks  and  flows  outward  radially  along  the  bottmi     This 
■^^^u^  simulates  the  early  mcxion  of  the  basTs^gelrom 
.^hallow  underwater  explosions.    Such  liquid  moSefex 
(x-r.ments  are  described,   scaling  laws  are  dTrwed    and 
-^ntxinsons  with  CHC^SKOADS  Baker  are  made      It  T 

rate;":rhet;;.r'T  ''^'-'^^'-^  130,000  tciso 

v^ater    n  the  Baker  column  ccxitnbuted  to  the  surge    that 
.  o lumn  height  was  be-tu.^n  ,i5(XJ  and  4UXJ  feef  and 

AI)-293  494      repiice-d    CTfS    $1    (K) 

Naval  Ordnance  lab   ,    White  Oak     Md 

•M.      LSI     lANK,   by  Han.sC,     Sriay      (Vt  62     38n 
I'  rets      Rc-pt     no.   NOITR  61-145. 

C^''^"^]^^^    *"^''^-^'    -^^nderwater  explosLs, 
-lawty     Migration  area,  Centrifuges,    Inte>rra]  eoua- 

Fxnl   '''^"^'":-'  '^^-''"n^.  Test'metho^rTheor" 
Explosion  bubbles.  ^^i^'Jiy, 


creases  a£,n  ^v.  '^'^  P°'"''  '^^  ^"ergy  de- 

UCRL-I3054      OTS      $5.60 

Zimney  Corp. ,  Monrovia    Calif 
FEASIBILITY  STUDY  OF   RO^^k-pV    Axrr. 

Sanitafion  and  Safety  Engineering 


The  upward  migration  of  pulsating  explosion  bubbles 

sTudied'tn'^'^^rT  ''  'r"''''  <^^-'^')  cTnna  ^'^ 
t  ink        ,f  '  '^'''  '"  ^^'^^  ^^''^'-  ^^'  "nJv  m  test 

uiv  abl-    r""""''  '''"'  ^'^"'^  '^  ^"^P^'^^^  ^'^'-^"•^ir  pres 
>(.  int  water  surface  must  be  reduced  to  mc,,,r,. 
similitude.    Another  alternative,  namely  a  ^nkwh^.J,"^; 
-.bjcvted  to  a  suitably  selected  acceleration  durlng^he 

.....iracv  ,tf  such  studies.    (Author)       P"'^'"'"'"^' 


AD- 2^6  424    repriced    ( ITS  $  1 


(X) 


Naval  Ordnance  Ub.,   WTiite  (^k    Md 

P^R^K^y'Ti^^^.^'''^'^'''''  PHENOMENA:  THE 
sly      I2T^f..°'^  MIGRATING  BUBBLES,   by  Hans  G. 
^•lav      I2  0et62.   pub    Dec  62.   33p     10  refs   '  NAVORr^i 
rt-pt.   4185.  NASA  N63- 13085  NAVORD 

I 
DESCRIPTORS:    'Explc^u^  bubbles,    'Unde-rwater  ex- 

oSlTion''^i"l-'f^^'^"^>'   ^"^•^^■'  AnaTv.:""^'^ 
IrralvitrM  "y^^^Vnamics.  Equations,  Mathematical 
analysis,   Migratum  area.  Bubbles. 

The  migration  of  underwater  explosion  bubbles  caused 

s  WLii  as  period  and  maximum  radius  in  the  second 
and  subsc-quent  cycles.    Experimental  data  on  per^Ss  at 
explosions  in  various  depths  are  analyzed,  and^he 

ostuiaturf  -,^«— -^  ^or  five  c'ycles  i  the 
«cillatu>n  as  a  function  of  the  strength  of  migration. 


PB   162   997       OTS  $1.10 

Denver  Research  Inst. ,  Colo 
LNYESTIGATION  OF  NEW  WTHnr^c  ^r. 

aL  i27  77^.*^    '■  ""^'"^'fial  16  June  57,   lOp. 

;Bio,og;ca.pr'ag2'rs's™o-^r;r'^' 

Aerosols,  Pyrolysi.,  ChemicaJ  reactions!     ' 

Mon,  mass  diffuf  0"™  v^^     '°"'  ^'""^  ■"«"" 
niques  emplovliii  Rovsr^r  %,„  6"^  to  pyrolysis  tech- 

scrubbing  or  ad^^o^  ^be^u"^  J^re^'-  '^'""' 

PB  162  996      OTS     $3.60 
Waterbury  Companies,  Inc      Conn 

J.  F.  CulhaneandC.  R    Wilson    iT    p^  Ji      ^ 


S-15 


A  deacrlpclon  is  preaented  ctf  the  materials,  methods, 
•od  coola  employed  in  the  fabrication  of  E8R1  gas- 
aeroaol  filter  elements  for  use  in  the  E13R10(M17) 
field  protective  mask.  The  E8R1  filter  element  consists 


PB    162  475       OT'S  $1.  H) 

.American  C^vanamid  Co.  .   Stamford,   Conn. 
L'SE  OF   ANTIBICrncS  ANDA^R  CHEMICAL   ADDI- 


larvae.  etc. ,  would  be  destroyed  at  much  lower  doses 
and  thus  would  not  be  a  problem.  After  exposure  to  a 
radiation  dose  of  I.O  Mrad  the  dried  fruits  had  a  «Ma+„ 


PB  162  481       OTS  $1.  10 


Technical  note  D-1612. 


Test  methtxls,   Test  faciliru-s.    Nui-kMr  vveapons, 
Simulaf  jn. 


S-15 


A  description  is  presented  d  the  materials,  methods, 
sod  tools  empioyed  in  the  fabrication  of  E8R1  gas- 
aerosol  filter  elements  for  use  in  the  E13R10(M17) 
field  procective  mask.  The  E8R1  filter  element  conaiscb 
(tf  2  pieces  d  special  gas-aerosol  filter  material  which 
are  formed  and  cut  into  approximately  spherical  tri- 
angles.  Conslderatian  was  given  to  filter  blanks,  pro- 
tective screens,  spacer,  stiff ener,  connector  shell, 
connector  shell  sub-assembly,  spacer  aub-dssemblv . 
final  die  cutting,  and  molding  edge  seal.   (ASTIA 
abstraa) 

FOOD.  HANDLING,  AND  PACKAGING 
EQUIPMENT 

Food 

PB  162  477      OTS  $2.  60 

American  Can  Co.  ,  Barrington.   111. 
CORROSION  STUDIES  OF  IRRADIATED  c:aNNBD 
POODS,  byG.  B.   Pratt.   Rept.   no.   6  (Final)  17  Dec  54- 
31  Dec  60.   [I960]  23p.    File  no.   S-7n<i 

DESCRIPTORS:    Radiation  effects,   •Cxirrosion  inhibition 
Vegetables,   "Food,   •Containers,    'Tin 

The  objective  of  this  study  is  to  prrovide  information  on 
the  relative  corroBiveness  of  radiation -sterilized  frxxls, 
as  compared  with  conventional  thermally  processed 
foods  in  tinplaie  cans.    Green  beans  were  chosen  as  an 
example  of  a  detinning  food  product  which  is  reported  to 
suffer  relatively  Little  radiation  off  flavor.    In  addiuon, 
information  was  sought  to  determine  whether  a  steriliz  - 
ing  radiation  dose  would  produce  a  rnxiceable  effect  on 
the  materials  at  the  container  or  their  performance. 
This  Includes,   in  additiori  to  tinplate  cans  packed  with 
green  beans,  various  nuiterials  packed  with  beef, 
cherries  and  chili  con  came.    An  exploration  of  ob- 
served gas  production  during  irradiation  in  cans  of  f  h«J 
was  also  undertaken.  (Author) 

PB  162  476      OTS  $2.  60 

American  Crystal  Si«ar  Co. ,  Denver,  Cx)lo. 
IRRADIATION  ON  INOCULATED  SAMPLES  OF  SL'GAR 
AND  ON  REGULAR  PRODUCTION  SAMPLES  FROM 
SELECTED  PLANTS,  by  J.  L.   Porterfield.   Rept.   no    2 
(Final),  19  Jan  56-1  Sep  57,  on  Irradiation  of  Standard 
Granulated  White  Sugar  for  Bacteria  and  Mold  Steriliza  - 
tion.    [1957]  21p.  File  no.  710. 

DESCRIPTORS:   'Radiation  effects,   •Saccharides,  Gar- 
bohydrates,   Decontamination,  .Microorganisms,   Dosage, 
•Food,  •Preservation 

A  geneial  range  ct  white  sugar  samples  were  inoculated 
with  thermophilic  bacteria  commonly  found  in  sugar, 
another  with  mesophilic  bacteria,  and  another  with  coli  - 
form  bacteria.   The  above  samples  were  irradiated  in 
1956  at  ranges  from  1,  000,  000  on  up  to  2,  250,  000  reps, 
or  930, 000  to  2, 092, 500  rads.   The  irradiation  was  very 
effective  in  that  it  destroyed  the  thermophiles,  meso- 
philes,  conforms,   yeasts  and  molds,  but  due  to  some 
unknown  reason  the  irradiation  turned  all  samples  a 
dark  color  and  also  imparted  a  strong  caramelized  odor 
and  flavor.    It  was  agreed  that  a  second  set  of  samples 
would  be  prepared  and  submitted  for  irradiation  at  dos  - 
ages  ranging  between  150,  000  and  3,  000,  000  reps,  or 
139,  500  and  2,  790,  000  rads.    The  second  set  of  samples 
included  inoculated  as  well  as  non -inoculated  sugar,  and 
all  samples  contained  an  excessive  number  of  micro- 
organisms.  (Author) 


PB    162  475       LYl'S  $1.  U) 

American  C'vanamid  (",o.  ,   Stamford,   Qinn. 
LSE  OF   ANTIBICTnC'i>  ANDA^R  CHIiMKLM.   ADDL- 
nVEuS   IN  eX)MBINATl()N   WHU    RADUTION  TO  PKH- 
SFRVE   FRESH   \UL\V  ITH-MS,   by  Walter  I      Clark. 
Kept.    no.    I  (Final),    1   [Xv  =^"-1   IVc  SK     [IQSMl^.    File 
no     S-7'^H. 

[■>KS(;K1FI  OK.S:    •AruibiiXics, •Additives,    •Tetracyclines, 
•Radiation  effects,    "Piesen-'ation,    •Meat,    Fixxl 

Hie  purposi-  in  these  studies  wa.i  to  determine  low  level 
radiation  (d.  I  ''•  n.  2  nu-garads)  effix'-^  on  ( 1 )  v.hlortetra 
cvcline  (fTC)  viL.tiop-,,    i:-.  the  pre-en^e  Jii\>A  absence  of 
prtxeins,     ixyge:'.  a;,J  nitrogen,   (2)  ^hlortetracycline  m 
the     drv     -.tare  .u-.d,   (''<)  the  chaiiges  which  occur  in  flora 
of  irradiated  t)eef  when  it  is  treatevl  with  i'VC 

PH    1^2  474       ens       Ss    lo 

.•\rmoLir  and  Co.  ,  Chicago,   111. 
ISE   OF   A.VriBKniCS  AND/OR   CHEMICAL   ADDI- 
nVHS   IN   COMBIN.VnON   WITH   RADIATION  TO 
PRESERVE    FRESH   MEAT    rrEMS.    PHASE    I:    STL'DIES 
I.W'OLVI.NC   RADIATION   AND  A.-sTTIHIOTIC   AND 
CHEMICAlii     PHASE   II:   EFFECTT  OF   RADIATION  ON 
THE   SHELF    LIFE   AND  ACCEPTABILrPr'   OF  MEAT 
riEMS,   by  c:     k:.    Wiesman.    Rept.   no.    1  MFinal), 
11  Apr  56-lU  Apr  62  lI9^2l  H6p.   File  no.   S-712. 

DESCRIPTORS:  •Antibiotics,  •Additives,  'Radiation 
effects,  •Preservatuxi,  •Meat,  Pork,  Beef,  Storage, 
Taste,   .Accept ability,   Fixxl. 

The  flavor  of  fresh  grcxind  beef  is  sensitive  to  the  action 
i  irradiation     (.'hicken  parts  given  pasteurization  doses 
of  radiation  (h30,(XJ(J  to  2,(ja),(XX)  rads)  in  cixnbinanon 
with  an  aureomvcin  dip  treatment  were  held  at  4(>^F     to 
study  shelf  life  extensum.    No  ncxiceable  off  flavors 
'Acre  prcxluced  with  the  do«age  used,  nor  did  off  ixlors 
develop  during  storage.    Taste  panel  .studies  indicated 
that  although  the  increase  in  radiation  doee  incrt^ased 
the  shelf  life  of  precooked  beef  steaks,   a  definite  flavor 
disadvantage  was  ncted  in  the  samples  which  received  an 
80,000  rad  dose.    The  shelf  life  of  prectKiked  pork 
sausage  links  irradiate«.l  at  SSO.OOO.  650,000,  and 
750,000  rads  was  fixind  to  be  in  crxcess  of  10  weeks. 
PasteurizatKxi  of  suitable  products  bv  means  of 
irradiation  offers  possibilities  for  increasing  the  >helf 
life  of  these  products . 

PB  [b2  47  \    OrS    SI.  60 

California  Packing  Corp.,   San  Francisco. 
RADIATION   PRESERVAnON  OF  CANNED  FRUITS 
AND  VEGETABLES,   by  R.   A.   Gillies.     Rept.   no.   8 
(Final),   7  May  S7-7  May  61,  on  Radiation  Studies  on 
Fruits  and  Vegetables,     [l^l]  lip.   2  refs.   File  no 
S-741. 

DESCRIPTORS:  'Radiation  effects,  •Preservation, 
•Fruits,  Apricots,  •Vegetables,  Containers,  De- 
contamination,   Fcxxl. 

Packaged  dried  prunes  and  apricots  were  subjected  to 
radiation  doses  of  0.  1  to  2.  0  Mrad.     From  the  exami- 
nation of  these  samples  it  was  found  that  the  acceptabil- 
ity of  the  prunes  and  apricots  which  received  0.  5  Mrad 
or  less  were  all  similar  to  the  nonirradiated  control 
fruit.     From  the  inoculated  series  of  fruit  it  would  ap- 
pear that  a  radiation  dose  of  0.  S  Mrad  would  be  suf- 
ficient to  prevent  scwilage  bv  yeasts  and  molds.  Insects, 


larvae,   etc. ,    would  be  destroyed  at  much  lower  doses 
and  thus  would  not  be  a  problem.     After  exposure  to  a 
radiation  dose  of  1.0  Mrad  the  dried  fruits  had  a  slight 
off-flavor  and  off -odor.     At  radiation  doses  over  1   0 
Mrad  the  color,   texture,   odor,   and  appearance  of  the 
truit  were  generally  n.x  acceptable.     (Author) 

PB   162  4:-2       ()l>   Si.  in 

IVuev  and  Alrny  Chemical  Co.  ,   Cambridge,   .Mass 
l^u^J  '^^'   i<.^DIA-nON  ON  THE  PHYSICAL  PRO- 
PLRniuS  .^xi^  THE  SKAUNG  OF  C.\NS,    by   I    H 
BMlIinger,   W.   A.    Kalber,   and  A.   J.    Leydon!   Rept.' 
no.   .  (Linal),    1  Nov  56-  V)  July  58.    [1958]  3p.   File 
no  S- 728. 

DESCRIPTORS      'Radiation  effcx.-ts,    •Containers, 
PTnsical  propc^nie..,    •Seal.,    •Wwuuni  sealb.   Food. 
Riuiber  seal.s. 

A  sru.ly  of  the  effcvt  of  ionizing  radiation  up  to  5  6 
Megarad  on  the  physical  properties  of  a  variety  of  can 
-sealing  coni[>>unds  l:as  >hown  that     Compounds  ba.stxi 
on  unvulcaniZLx!  butadiene- stvrene  ruliber,   butadiene- 
acrylonitnle  r-aliber,   o;-  natural  rubber  are  cross 
hnktxl  and  tougheiu>d.    Compounds  bascxl  on  net^prene  or 
VLdcanized  rul)t)er    i.e  ;,ot  noticeably  changed.  Com- 
[>.unds  based  on  butyl  rublK'r  are  soften.xl,   apparenrlv 
a>  a  result  of  de}>ilymerization.     Diere  is  no  mca-      ' 
sural)le  difference  in  the  scaling  performance  of 
irradiated  and  iion-irradiatL-d  cant,  as  determinL\i  by 
vacuum  retention,     l^crc  is  no  me<isurable  difference 
h:  .sealing  performaiK^e  betAveen  cans  irradiated  by  ^ 
N  e%  eUvtron.  ^nd  ,ans  irradiated  b\  gamma  rays 
(.AiitJior) 


PB    162  471      arS  $1.  10 

IXibuque  Packing  Co.  .   Iowa. 
'.  TILIZ.A,TION  OF   RADLATION  FOR   INCREASFD 
jSllELF  LIFE  OF   FRESH  AND  CaSneD  NffiA^S    by 

[?9?^]TFiIer  S-75l'  ^'^^^  '  ''''  ''■'  ^^  ^- 

I 

*^Z''VJ%  *^^-'-^^  ^'ffects.   -Preservaaon. 
Meat.   Pork,   Taste,   Odors,   Smokes,   Containers 

The  purpose  of  this  study  is  to  try  to  come  up  with  a 
canncxi  ham  which  has  been  made'shelf-stable  by  a  com- 
bination o   low-level  radiation  and  pasteurizing  heat 
Radiation  levels  of  50,  000  rad,    150,  000  rad,   and       ' 
2bU,  UOO  rad  were  followed  by  cooking  in  155  degrees  F 
water.    Cured  hams  were  used  in  the  first  test  and  the  ' 
radiatcxJ  samples  were  found  to  be  unacceptable  by  a 
taste  panel.   Cured  hams  in  the  second  test  were  sub- 
■f'^';'^^  '°  ^"  electromc  smoke  which  would  tend  to  mask 
off    flavors  and  odors.    The  radiated  samples  in  this 
group  were  given  considerably  higher  test  scores  than 
in  the  first  series,  although  not  as  high  as  those  given 

rfon  .^^^^h'^J°"'^^'-  ^^^^iological  exaSiina- 
tion  after  30  days  of  incubation  showed  that  the  radiated 
ham^s  in  several  instances  were  far  from  sterile     Ac- 
cordingly,  tests  in  the  future  wiU  concentrate  on  con- 
ventional smoke  (which  has  better  masking  and  preserv- 
ing quabties  than  electronic  smoke)  and  higher  radiation 
and  heat  levels.   (Author) 


PB  162  481       OTS  $1.  10 

Hormel,  George.  A.  and  Co. ,  Austin    Minn 

OTHER  MEATS,  by  J.  A.  ZiUgitt.  Rept.  no.  11  (Final). 
1-^  June  56- 18  June  59.  [1959]  lOp.  File  no.  S-715. 

DESCRIPTORS:     ^Radiation  effects.   •Meat ,    Pork 

polymer  are  not  satisfactory  for  irradiati  mS?" 
iCfrliT"^^  containing  0.25%  glutamate?nS^?ra 
rating  of  6.  5  on  the  hedonic  scale  by  a  preference 

n^  •  ^  K^"'  ^^  *^^^  f^^^^y  satisfactory  flavor  was 
produced  by  searing  all  surfaces.  seasom^gTth  s^h 
pepper  and  glutamate.  heat  processing  i;ra^cr^''o ?„ 
insia^  temperature  of  1570F. ,  and  irradiating  with  a 

..V\        '■^Piacing  it  with  sorbitol  had  little  effSt 
on  the  flavor  of  irradiated  bacon. 

PB  162  486     OTS  $1.10 

irS^f-^^T^^^^^^^'^Coip.,  Indianapolis,  Ind. 
UTILIZATION  OF  RADIATION  FOR  IMPROVEMENT 

MEAT  PRODUCTS,  by  V.   R.  Rupp.  Rept.  no.  2  (Finals 
21  May  59-20  May  60.  on  Irradiation  -  Pasteurization  of 
Canned  Hams.  [1960]  3p.   File  no.  S-753. 

DESCRIPTORS:   •Radiation  effects,  •Meat,  Pork    De- 
contamination. Odors,  Taste,  Refrigeration,  Pasteuri- 
zaaon.   Food.  Containers 

Irradiated  canned  hams  held  for  10  months  at  860f 
showed  no  viable  aerobic  or  anaerobic  bacteria  present 
Similar  samples  held  in  a  cooler  at  320F  showed  a 
noticeable  off -odor  of  sufficient  magnitude  to  make  them 
unacceptable  as  a  commercial  product. 

PB  162  482     OTS  $1.10 

International  Salt  Co; ,  Inc      New  York 

^^SPJ:^^'^^^  ^ND  STERILIZATION  OF  SALT  BY 
^°^™N  TREATMENT,  by  Kurt  Landenburg    Raw 

DESCWPTORS:  •Discoloration.  Purification.  Impuri- 

*^\n^'"'  ;?^^^«"  ^^^s.  *Sodium  compoZT 
Chlorides,  Quantitative  analysis.  Light.  AdSS^s' 

Occasional  reports  have  been  received  that  salt  exDOseo 

uia'S^A^'"\'^'!"'"«  °^  cliscoloxatl^on  tte 
surface.    A  thorough  study  was  made  of  all  oossihle 
causes    including  the  presence  of  iodinelnd^^ele- 
Th^?  ""  "^t  f^'  *«  ^^"  ^«  ^  commerci^anS^ 
^^r\Tl  ^'  "^^^^  ^^^^  ^^««*  to  suSXSfra 
violet  li^t.  fluorescent,  and  incandescent  uSTu^ 
vanety  of  conditions.    No  conclusive  evidenTl^ZrZ 
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PB  162  48>    OTS    $1.  10 


PB   162   491        orS  $1.  10 

Wfiland   P.u-krina   C  •,-,         Ir,. 


^^^r^r^^^^^^z'^  -« !:^-— 


all  samples  contained  an  excessive  number  of  micro - 
organisms.   (Author) 


flcient  to  prevent  sDoilage  bv  veasts  and  molds.   Insects, 
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PB  162  484      OTS      $1    10 

Marshbum.  Inc.,  Norwalk,  Calif 
THE  EFFECT  OF   RADIATION  ON   FRESH   AND 
FROZEN  VEGETABLES,  by  William  C     Kuhn.    Kept 
no.  3  (Final),  25  Jan  57-24  Jan  58.    (1958)  6p     Fik- 
no    S-732. 

DESCRIPTORS;   •Radiation  effects.   •Vegetables. 
•Carrots,   Freezing,   •Preservation,   •Frozen  foods, 
Food 

The  originally-Irradiated  (sterilized)  carrot  juice  ha.- 
held  up  excellently  In  scorage  at  room  temperatures 
for  a  period  erf  over  a  year  showing  no  bacteria,   no 
collform  or  other  breakdown  over  this  long  storage 
period. 

PB  162  483       OTS  $1.60 

McCormick  and  Co. ,    tnc,   Baltimore,    Md. 
THE   EFFECT  OF  IONIZING   RADIATION  ON 
SnCES,   by  R.   L.   Hall.   Rept.   no.    8  (Fmal),  26SepSS 
25  Sep  58.   [1958]  14p.   File  no.   S-705. 

DESCRIPTORS:  •Radiation  effects,    •Cordimerus, 
Pork,   Tasre,    Odors,    Food,    •{^reservation,    Instxts, 
Decontamination. 

Insect  infestation  can  be  eliminated  in  spice  prcxlucts 
by  ionizing  radiations.   In  practically  every  case,   the 
irradiated  spices  examined  in  this  report  showed  no 
evidence  d  live  insects  after  three  months  incubation. 
this  was  at  levels  of  50,  000  and  ""S,  000  rep.   When  :  r 
radiated  with  3  x  10"  rep. ,   no  significant  change  in  t.he 
character  at  the  spice  itself  occurred,   as  measured  b> 
triangle  comparisons  using  panel  at  about  20  member  >. 
None  al  the  spices  investigated,    when  C'-nbined  m 
frankfurters  aixl  pork  sausage  and  irradiated  at  0.  "S 
to  3.0  X  10°  rep.,   showed  any  tendency  to  significantly 
mask  or  prevent  ionized  flavor  and  ocior.   In  general, 
irradiation  appears  to  reduce  the  odor  and  flavor  <-£ 
spices  in  pork  sausage.  (Author) 


PB  162  327    OTS    $1.  10 

Monsanto  [Research  Corp.  ]  Springfield,   Mass. 
TO  INVESTIGATE  THE   EFFECTS  OF   IONIZING 
RADIATION  ON  POLYSTYRENE   AND  OTHER   PLAS- 
TICS ALONE  AND  IN  CONJLrNCTlON   WITH   SIMl'- 
LATED  FOOD  SYSTEMS,   by  Charles   F.   Hathawav. 
Rept,  r*o.  6  (Final),    28  June  S7-2:'  June  60.   on  Fvalaa- 
tion  of  Films  for  Irradiation  Packaging  of  Foods.  [19M)1 
3p.     File  no.  S-744. 

DESCRIPTORS:  •Radiation  effects,   'Styrene  pla.stic^,, 
•Food,  Preservation,  Ionization,   'Containers, 
•Plastics. 

The  ultimate  goal  of  this  program  is  determination  of 
the  sultaMlity  of  varitxis  polymeric  films  for  packaging 
use  In  Irradiation  preservation  of  foods.    Work  with 
oriented  polystyrene  films  was  terminated  because  of 
unsuitable  barrier  properties.     Work  on  other,  ex- 
perimental, films  is  not  sufficiently  advanced  to  permit 
evaluation  under  irradiation  conditions. 


PB  162  48=^    OTS    Si.  10 

Pet  Milk  Co.,   Greenville,    111. 
PHHSFRVATION  OF    FVAPORATFn  MILK   RY    IR- 
RADIATION,   bv  D.    M.   Graham.    Rept.   n«).    ^  (Finil), 
1  Mav  sy-  «)  Apr  62,   on   I'he  Effect  of  Reduced  (^xvgen 
C^oncentrarion  V'tT^iis  Irri.lution  Dosage  on  Hvaptnated 
Milk.     [1^21  f^p.     \-  lie  no.    ^^4^. 

DESC:KIPrC)RS:   'Prestr varion,   'Milk,    l-:v.ip<.r.ino;i, 
•  KiJiation  effect-.,     r,i-,:e,    fiKx!. 

Gontinuous  flo\A  of  irradiared  fluid  milk   u    \  to  4.  => 
megarad  followed  bv  immediate  vacuum  evaporation 
vielJed  2  to  1  concentrated  tnilk  of  good  flavor,    -ilmilai 
in   icct  pcabilit V  -o  ht.at  sterili/ed  tnilk.      lechnujut^-s  ,ue 
Jescribed  for  irradiation  electron  under   i  high  energy 
'.  lectron  beam.     Si.iiniess  -.teel,    glass,    ind  ilutmnum 
expi'sure  ch.tmb^-rs  Aere  t.-v  iluatevJ,    tavor.ible  results 
obcaine'!    >niv    Ai.h    iluniinLKti.      \  pr  i  ».  i-kii  •    1n  .'.r   - 
scrilH.-dt>ir    stt  r  ili/ing  'he  !.-wipiir  IS 'I    a  rh  ( 'r  voxKle 
ga>  prior  ■  >  int nxluc'ion  i.'f  irradiated  milk.     (.\uth(jr) 


PM    IhJ  4^^        U\S        S.     lo 

Ratr;  Packing  L'o    .    Waterlm,    lovsa 
AGING    OF    Sil-Al    H\    IRRAi  )IA  T  ION .    fv  George 
O.riHtianson      Re[H     no,    ^Final).    2.S  { v :  V'-24Ci>.t  "iS. 
il4SM|^p      !■  lie  no.    S    "J^.  AD    24  i    Wm 

I)b;Sc:RIPT()RS     Aging,    'Meat,    •Beet,   •Radiation 
effecTM.    Accepcahi  lit ',  ,    storage,    I'ork,    1  k-ter  lor  ation, 

Piisteviri/.at  .on  ;i  r  ivliati  >n    't  fresh.  Ivef,    .jpto  :t.'vi.is 
causir.g  Jieteaahn.-  tl.ivor  chaises,    did  not  extend 
refr i^erattxl  st vrr.ikie-stabilitv  sutfuientlv  for  ^oir.- 
tner^Ki;  application.    Although  lutur.il  sheep  and  hi>g 
sau.sage  casings  *ere  sterili/.ed  by  high  levels  of 
irradiatior,    fresh  pork  sajsages  made  with  steriii/ei.! 
Cisings  had  a  reduced  refr  igei  ated  storage  life  v^hen 
compared  to  jntreate.!  contri'l-.    (.-Nuthor) 

PH    >2  48^       (Tls  SI.  10 

Staiey,    A.    !■..  .    \!tg.    (  o.  ,    :X->.a:..r,    III. 
f'FFfX'T    OF    lO.M/ING   R.M)IAI1(jNS   I  PGN   sOY 
f'l-OGK,    hvC.    L.    Ireland.    Kept.    no.    1  (Final), 
!~  A  :.;  56-10  Aug  sm.    [l^s^]  Sp     File  :i<).    S-T2.S. 

['JESGRIFIOR.S:    •KaJiatioi-.  effects.    Ionization,    'l-lonr. 
(ath.    Beta  [>cirti^  les,    Oaini-u  ravs,    licU  tena,    Dl-coii- 
:aini:'.ation,    'l  aste,    'Preser-vation,    Fo«>d 

Irradiation  with  tx-Ua  or  gamnui  ravs  at  the  125,  (XO- 
140,  IXX)  rad  level  can  produci-  a  thermoplule  free  corn 
starch  if  the  initial  level  is  low  (about  ,M)  per  ID  grams). 
At  these  dosages  the  flavor  of  the  pnxluct  is  uiuUtered. 
The  dosage  required  to  prt)duce  a  therniophile  free  soy - 
flour  IS  just  at  a  level  (abtxit  150,  (X)0  rads)  at  which  a 
slight  "ciK)ked  flavor     is  imparted   to  the  product.     ITie 
initial  thermoplule  count  shoiild  not  <j.xcc*nl  about    MX)  per 
kiram.    .W.  higher  hiicteruii  levels  (about  21(XJ  thermo- 
philes  per  gram)  a  dose  ot  20L).  (XJU  rads  pnxluced  a  M2^, 

kill  in  the  ^ase    'f  g.i;:.r:ia  iiradiation  and  only  a  66^^  kill 
m  the  ca.se  of  1h.-m  irraJ.iatioii.    Suv  e  'he    lata  were 
quite  linute*.!  the  at>'ve  residts  sht)uld  not  he  considered 
fi.-ial.    (Author) 
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PB   162   491        ors  $1.10 

■  y*.''!^^"''  f^J^kmg  Co.  ,   Inc.  ,   Phoenixville,   Pa 
■IRT^^?/'  ^'^^N^ZLNG  RAIXA-nON  OF   Fr'aNK- 

'  LHILKS  OI-  INC:RL.\SINC  SHELF  UFE  IN  COMBLNA- 
K   nt     ''''^'I'^^'^'^^^^^nOK,  by  Jacquelim..  V.   White. 

■  '"ion  of  Radiation  for  Increasing  the  Shelf- Life  of 

^  oniminuttxl  .Meat  Prcxlucts.   [l%2]  4p.   File.no  S-755 


MATERIALS 


nLsGKlFrORS      lorazation, 


►.\1 


eat,    •Preservation, 


•KilMf  ";r  ^^■~'7^^'   ^^'"-^.   f^i^'stics,   Com^ners, 
Kadiation  effects,     laste. 

l.'vv  ionizing  radiation  will  prolong  shelf  life  of  frank- 
furters i:-  combination  with  normal  refrigeration     Fx- 
^cssivc  u.sc  ol  higfiK  spiced  seasoning  wilJ  not  cover 
':   r'c\ent  unJesirahle  c^ors  uikI  taste  causc-d  by 
radiation.     (Author) 

I 

MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

Engines  and  Propulsion  Sysfems 

\An  \    \Vi  ^  -  1  ^Tf,  :;       ,  rfs  S2.  M) 

Langkv  [Research  Center.    Vuional  Aeronautics  a:id 
S[\u..  Aditum.strationI  l.anglcv  [stationl  Va. 
11  i.    IFFFcn    OF   sl-;VHKAL   ]irr-LNa.\E   AlR- 
IM  'I    t-ONFICl'RATIO\S(\\    IHF   1  OW-SPEFD 
MA,U     lAlERAl     S-lABILin-   CHiARAcTERLSTlf :s 

n.ANh     byrv.lv.inK     r:...H,.    4Mar54.   declassIL 
'4Scpb..    j4[^    .  ,vt~.    Kescaich  menu,.    KMSL54C-12. 

NA.s  \    \(^s-\  2^\\       dis  SI.  2s 

Le^v:~  Keseaicl,  Ocn.ter,    National  Aepmautics  .x■^,^ 

SfM.e  Administration,    Cleveland,   Ohio 
M<o.sR)N    KIuSI.STANCFANn   FAILL'RF   MFQLWISMS 
-I'    MVi.;RAl,    .V)ZZLF    .M-MHRIALS   IN   A    SMV  I 

M     in-PKOPFLl  AVI     K(K-KFI    HNGINF,    bv'l'^e^tA. 

^.^c.  'relh  .md  James  K.    "   ' 
I  echiticaJ  :i.  .tc  D-ldS.s. 


[ohr.ston.    Feb  0.^,    4'9j-,.    Ifi^.^j^ 


'i"-V    SA    25  ^<       (Tis 


.  bO 


rlcTm'lxw.'v^^'  ^'"'^^'''^''  ^^f^''''^^'^'"'    R'^-hiand.    Wash. 
•.SriMATION   OF    DEFFC-r    FREQLENCY    IN  MANI'- 
•ACriRl.NG   PR(X:ESS-ES.   bvA     n     W.ggi   .s    itJ^   ,, 

'    "ntract  Ar(45-1)M.50     9  May  b2,    1  Ip.    1   ref 


I'B    !f>.  I)2J       urs  S2.  ^() 


^P.    h.  h.s     Test   rept     r-322^-G:  An-l47  283. 

ni;-,CRlPTORS:    -Jourt^l  be-anng.s,    rXvsipn,    Materials, 
•A^it!"''''    '"^'''^'^"'''^"''   ■'"'^•^'^-    'I-ubncation.    *Stean.. 

\ 
nu.s  report  covers  the  results  of  preliminary  work  in 
The  development  of  journal  bearings  for  ser^■ice  with 
steam  or  water  hihrication.    To  date,   various  materials 


PB  162  895     OTS    $4.60 

<;''  Proj.   TED  NAM  AE  4215^    4    4    gt.?^"  5^' 
"■  ref..  Rape.  „o.  NAMC  Aik'^ht]  luZfitt' 

DESCRIPTORS:  Fivine  boars    •pi^h       u 

where!"  ^VZ^^\S  ba  corroelve  ,o  aluminum 

l7.hemi,  effTc.WeLif^T""'-    ^ercuniue  chloride 

appears  Chat  orgamc  to^cs  aT?a? l^/s  effSSva-.hi' 

mercurous  chloridp  in  r.r.«  ^  enective  than 

in  coatings     Solvent  r.mn     kI"^  antifouUng  resistance 
Which  rn!y'lJ J^uLT^^^     antifouUng  coatings 
lacquer  are  n^^i^^^^^f  ^  °^^^  '^  standard  aircraft 
smce  they  are  rSS Attacked  Z  °"  '"''  '^°"'' 
and  Oil  sucks.    As^Uc  and  waxy  W  S^ti^s  ""'"^ 

PB   163  017       OTS       $4  60 

19T       ,       iv  •'"^y  ^"15  Jan  57.    24  Inlv  S7     A-i 

12,3  refs.    CWL  Special  pub    4-l:AD.i;4  663  ^ 

r.XT.:^.TpTariret,-,rer^?h/ioTr- 

technoiog;  r„cS^g"p^,™ss^^r'"  fr'^^v). 

chemical  charaaerlsticW^T  f        ''  ""''  !*'y'<<^i  and 
struaior  In  rel^S  to  4h"  ^"'^  materials  of  con- 
■oral  materlaf  yl^    JT^J'"?^"""'"'''  ="■"'=- 
-six-cts  <radlol<^^-  a^ tK^ef^^  ,'"S°il  ^'^^ 
logical  confiifl«»ror<^^»         _i       ,     ''  meaicai  and  bio- 

P^catlonT  3*';,^'^   .-^r;-'^' -^  -»«ary  ap- 
facturing  technimie,    ^^  emphasis  on  manu- 

en.es,  and  frrn^'cir.-pXirsn',^'^!;^!!'  ''^- 
aspects  Of  metals  and  alK^'s.   (A^^  ZLVn    ""'°"" 
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?_^_  ","A°f  "^^  3;P^«  P'^J^^'  *a8  devoted  to  an  experi-     of  the  effecta  of  f.«<,«...  ^, 


PB  163  018      OTS      $3.60 

Army  [Cbemlcai  Research  and  Developmem]  Labs. , 

Army  Chenucal  Center,  Md. 
SEMUNNUAL  MATERIALS  REVIEW  (1  JANL'ARY- 
30  JUNE   1957),  by  Arthur  Lyem.    Dec  57.  40p 
153  refs.   CWL  Special  pub.  4-2;  AD- 150  483. 


DESCRIPTORS:  •Materials.  •Polymers. 
•Synthetic  fibers,  •Metals.  •Alloys. 


•Plastics. 


Literature  surveys  were  made  to  obtain  information  or 
•ngineering  materials  including  high  polymers,  plastic 
materials  of  construction,  synthetic  fibers,  metals  and 
allays,  and  mlsceHsneous  materials.  Abstraas  are 
given  of  the  recent  technological  advancements  cited  in 
the  literature.   (ASTIA  abstract)  (See  also  PB   163  017) 


HW-SA-2127      GTS      $1    10 

Hanfcrd  Atomic  Products  Operation.  Richland,  Wash 
A  LOW  COST  METHOD  FOR  SHAKING  DOWN  COAL. 
by  O    R    Harris.    Rept.  on  Contract  AT(45- 1)1 350. 
1962.  4p 

NASA    N63-12705    OTS   J  I.  10 

National  Bureau  of  Suodards,  Washington,  D.  C. 
STRESS  RELAXATION  OF  FLUOROCARBON  ELAS- 
TOMERS DURING  GAMMA-IRRADIATION,    by 
T.  Yoshida,  R.  E.  Florin,  and  L.  A.  WalL    Rept.  on 
NASA  Order  R-56.    [1962]  6p.  3  refs. 


Adh«tiv«t  and  Sealants 


PB  163  000      OTS      $4.60 

Armour  Research  Foundation,  Chicago.  111. 
AN  INVESTIGATION  OF  METAL-CERAMIC  COMPaS 
rreS  FOR  HKJH-TEMPERATURE   APPUCATIONS.   by 
N.  M.  Parikh  and  J.  I.  Fisher.    Final  rept.   14  Apr  39 
14  Apr  60,  onContraaDA  11 -022-505-ORD-3038. 
18  May  60.  44p.   2  refs     Rept.  no    ARF  2175-12. 
AD-238  137 

DESCRIPTORS:  •Heat  resistant  materials,   •Composite 
materials,  Ceramic  nMterlals,  •Titanium  compounds, 
Carbides,  •Alumlnim  compounds.  Oxides,  Glass, 
Graphite,  •Reinforcing  materials,  Metals,  Fibers, 
•Molybdenion,  •Tantalum,  •Nickel,  Shear  stresses, 
Electrical  conductance,  Thermal  expansion.  Density, 
Practvire  (Mechanics). 

A  few  selected  systems  of  the  fiber  metal  reinforced- 
ceramic  materials  were  investigated.   The  investigatior 
included  attempts  to  determine  the  nature  and  strength 
of  the  bond  between  meul  and  ceramics.   Calculations 
of  relevant  values  of  residual  thermal  stresses  were 
naade  from  expansion  measurements.   Various  proper- 
ties of  metal-fiber  reinforced  ceramics  were  meas- 
ired  and  they  appeared  to  be  a  direct  function  of  the 
volume  fraaion  of  meul.  These  properties  were  also 
ry  sensitive  to  the  direction  from  which  test  specl- 
were  cut  frcm  the  composites  due  to  the  anisotrops 
of  metal  distribulon  in  the  composites.  These  com- 
posites shewed  excellent  thermal  shock  resistance  from 
1500OC.   (Author)  (See  also  PB  157  273) 


PB   163  019      OTS  $4.60 

Armour  Research  Foundation,  Chicago,  HI. 
RESEARCH  AND  DEVELOPMENT  SERVICES  LEADING 
TO  THE  CONTROL  OF   ELECTRICAL  PROPERTIES 
OF  MATERL\LS  FOR  HIGH  TEMPERATURE   RA- 
DOMES,   by  Leon  M.    Atlas  and  Hikarvi  Nagao.    Rept.   on 
Applied  Research  in  Electrical.   Electronic  and  Mag- 
netic .Materials.   Contract  AF  33(616)5929.   Oct  60,   43p. 
18  refs.   WADT  Technical    rept.   59-300,   Part  II; 
AD- 249  785. 

DESCRIPTORS;    •Radomes,   •Heat  resistant  materials. 
Ceramic  materials,    EJectricai  properties,   •Aluminum 
compounds.  Oxides,  Impurities,  Silicon,  Magnesium, 
Titanium,   Calcium,   Chromium,   Iron 

.Multiple  regression  methods  show  that  impurity  ions 
may  be  grouped  in  the  following  order  of  decreasing 
effect  on  the  loss  tangent  of  alumina  ceramics:  Si,   Mg, 
Ti,   Ca.   Cr.   and  Fe.   Activation  energies  calculated  at 
biXf^C  and  ICP  c/s  correspond  closely  with  the  depth.s 
t>f  traps  at  Si  or  Ti  impurity  sites.    Polarization  peaks 
in  K     vs  frequency  curves  have  been  used  to  estimate 
the  mcfcility  of  charge  carriers  in  a -alumina  at  11  to 
15  cm^/Volt  sec.    A  self  compensated  dielectric  contain- 
ing 10%  Ca  T1O3  and  905^  AI2O3  has  beoi  prepared  with 
a  constant  value  of  k    berween  25  and  250^^    (Author) 
(See  also  PB  161  423) 


GEMP-19A     OTS    $1.25 

General  Electric  Co. ,  Cincinnati. 
HIGH -TEMPERATURE   MATERIALS  PROGRAM. 
Progress  rept.  no.    19,  Pan  A.    Rept.  on  Contract 
AT( 40    1)2847.    25  Jan  63,   49p.     18  refs. 

NASA   N63-13183      OTS  $1.00 

Langley  Research  Center.   National  Aeronautics  and 
Space  Adnunistration,   Langley  Station.   Va 
TE.NSILE  PROPERTIES  AND  SHEET-BENDING 
FATIGL'E  PROPERTIES  OF  SOME   REFRACTORY 
METALS  AT   ROOM    rE.MPERATURE,   by  Lee  R. 
Foster,   Jr.  and  Bland  A  Stein.   Jan  63,    .5^.   5  refs. 
Technical  note  D-1592. 

NASA   N63-I2926       (rrS$l.(X) 

Lewis  Research  C^enter,   National  Aeronautics  and 

Space  Administration,   Cleveland,   Ohio 
OBSERVATIONS  OF  PROPERTIES  OF   SINTERED 
WROUGJfT  TUNGSTEN  SHEET  AT  VERY  HIOl  TEM- 
PERATURES,  by  E.   C.  Sutherland  and  William  D. 
Klopp.   Feb  63,  41  p.  9  refs.  Technical  note  D-1310. 

AD- 297  939  repriced    OTS  $1.  75 

.Mississippi  State  V.  ,   State  Ckjllege. 
.NONDESTRUCTIVE  ANALYSIS  OF  THE  BRITTLE 
FRACTURE  BEHAVIOR  OR  CERA^flC  MATERULS,   by 
Gary  G.   Paulson,   Julian  H.   Lauchner  and  others.    Final 
rept.    1  Sep  61  -31  Aug  62,   on  Cxjntract  AF  33(616)7347. 
.Nov  62,   67p.    11  refs.   ASD-TR-61 -436.   Part  2. 

DESCRIPTORS:    •C>.>ramic  materials,   'Nondtstructive 
testings    Impurities,    Ela.sticity,    Resonance,   Vibradon, 
Dielectric  properties.  Stresses,  Mechamcal  properties. 
Diffusion,  X-ray  diffraction  analysis,  Thermal 
stresses.  Thermal  diffusion.  Mathematical  analysis, 
Fracture  (Mechanics),   *Brittlenes8,   Refractory  mate- 
rials.  Graphite 


The  first  of  this  3 -part  project  was  devoted  to  an  experi- 
mental analysis  of  the  possibility  of  applying  certain 
physical  principles  toward  development  of  a  nondestruc- 
^\^^^^'■J^  ^'""'^^  materials,  in  which  a  technique 
called    diffusiOT  doping"  was  studied  as  an  aid  in  analyz- 
ing brittle  fracture.    Part  II  was  theoretical.  A  one- 
dimensional  heat  conduction  problem  was  solved  by  the 
LaPlace  transformation  method.    The  problem  consisted 
of  a  symmetrical  composite  body  of  five  slabs  that  was 
moved  suddenly  from  one  temperature  environment  at 
equilibrium  to  a  second  temperature  enviixjnment.  Con- 
sunt  thermal  properties  and  constant  surface  coeffi- 
cients were  utiUzed,  and  equations  that  express  the 
temperature  as  a  function  of  time  and  position  were  pre- 
•sented.    In  Part  III  relations  were  derived  for  thermal 
stresses  set  up  under  the  conditions  described  in  Part  II 
No  numerical  answers  were  given,  but  the  general  ays- " 
tem.s  of  derived  equations  were  utilized  in  indicating  h^ 
the  desired  solutions  could  be  obtained  by  digital  com- 
puter techniques.  (Author) 

AD- 282  164       OTS       $2.60 

[New  Jersey  Ceramic  Research  Station]  Rutgers  U 
New  Brunswick.  *  ' 

DEVELOPMENT  OF   REFRACTORY   CERAMICS  THAT 
CAN  BE   PROCESSED  AT  TEMPERATURES  LoJlS^"^ 

^RAT^Rk^'^p7"^^''?^''^  '^^''^  ^^  -^M- 

PtRATURE,   by  Edward  J.  Smoke  and  John  H.  Koenig 

^r^^fr^^?-.""     '•    '  ^P"-^  J"'-^  "•  ^  Contract 
NOw-62-0710-d      1  July  62,   27p.    NASA  N62-14591 . 

DESCRIPTORS:   -Radomes.   'Refraaory  materials 

trearrnr^'Vfy'"^''  ^^^^^^^'  Temperature.  Heat 
treatment.   'Aluminum  compounds.  Oxides.  Density 
Absorption,  Sintering  furnaces  |         ^' 

effe'^l^";"'"  ''"^^  ^^'  ^"  '"^''^'^^  ^°  determine  the 
effects  of  presintering  on  the  final  fired  properties  of 
ccxnpos.tions  ,n  the  system  MgO.Al2O3.SiO2     The  ore- 
sinter.ng  phase  has  bc^n  completed  and  the  crvstallme 
Phases  present,   bulk  density  and  moisture  absorptio; 
are  reported     High  Alumina  bodies  m  the  A]203-MgO 
-system  will  be  mvest.gated  in  order  to  determine Vhe 
sintering  characteristics  of  alumina.   SampleThave 
b-'n  prepared  for  this  firing  in  a  newly  co^st^cted 
Zrcs^^l^er'^  ^^'''^  °'  supporting  variou^a^moe- 
r"^;     ed.TAror)"'*^  characteristics  of  the  f^nace  are 


of  the  effects  of  fungous  growth  on  the  physical  crooer- 
ties  of  plastics  is  discussed.   Reports  dekC  wWi^ 
relative  susceptibility  of  differen^^sti^sto^tta^k^ 
fungi  are  summarized.   There  is  a  discussion  and 
evaluation  rf  measures  thus  far  employ^  to  prevent 
rno  d  growth  on  plastics  and  conclusiSs  are  SS  as 
to  lines  of  research  that  appear  to  require  furtiie? 
emphasis.  (Author)  ^ui^tner 

PB  162  887     OTS    $4.60 

EFF^t^'^n^^/™  '"^'•'  MenloPark.  CaUf. 

"»/n    jr.,  Kobert  L.  Walrath,  and  Vincent  Salmon 
r9?eb"^-  S^'^r'".^  ^  0;-200-oSD-wt         • 
iD^2t8?i'2.'^-  '  ""''''    '"^  ^^  -•  SU-2296; 

DESCRIPTORS:  Plastics.  •Radiation  effects    •Ao^i 

Tr^lTa^tt'^^.-^-^^^^ 

cal  Pn>p3nie8.  Eis?c?ty    ^^"  ^^"^"^^  ^echani- 

Factors  which  contributed  to  erratic  VTRA  ^^h«.»* 
reed  apparatus)  measurements Tclud^d^^'^^^ii"/. 

e«e«   'tZ''^!^Z'°''T°''''  -"<^  I««t-irr?dStZ^ 
f«2        T^^^fy  molding  technique  was  unsatls- 

rySp^SJ?r"/  T^  "^  "^^^'  Poly^eS^lmethac- 
rylate  (PMM)  or  of  polyethylene  (PE).    The  dcible- 
pressing  technique  gave  the  least  strainTanTSL 
uniformity  of  plastic  sheets.   The  molecutor  ,^  de- 
creased as  the  radiation  dose  increased    ThJ^*^     L 
crossLinking  increased  wi'STra^^n^^y ^.^^^^ 

^l^vrXlT?" ''^"^"  '^^"^  ^"'  ^  Obtained  fST 
e^ra^c    Th^ST"'  r*«"^n^nts.  ^re  general]^ 
F"^n  m  I      ^f^™^  '"^"^  *^  *"  increaJI  in  E"  and 

With  ^cornSd^r  i^rtfor  Tt^;ib'°^s^^  'v  ^^- 

;s  a  useful  means  ^T^^L^nt^'^^^LrffV^T^r' 
certain  polymers  when  used  in  conjunctio^  wkh 
chemical  analysis  and  within  its  uintati^s 
(See  also  PB  159  716) 
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Plasfics 

PB   J63  012      (rrS      $2.bO 

[Naval  Ordnance  Lab.  ,   White  Oak    Md 
rn^^JL^^    RESEARCH  OU  FL'NGI   IN  RELATION 
K)Julv47,   22p.   27  refs     Rept,   no.  NOLM  9180. 

DESCRIPTORS:   -Plastics.  Deterioration,  Inhibition, 
f-ungi.   Fungicides,  Bibliographies. 

.An  account  is  given  of  research  reported  from  various 
aboratones  on  the  activities  of  fungi  ,n  connection  with 
the  deterioration  of  plastics.    Various  methods  used  to 
determine  the  ability  cf  plastics  to  support  mold  growth 
as  well  as  procedures  for  evaluating  the  fungi-static        ' 
propt-rties  of  plastics  containing  toxicants  are  reviewed 
Work  reported  from  several  institutions  on  assessment  ' 


MATHEMATICS  ' 

AD- 296  795  repriced   OTS   $0.75 

Nava]  Ordnance  Ub. ,  White  Oak    MH 
pS    Not  62'  it  %^'  ^  ^^T"  '^°"''"-    17  Oct  62, 


DESCRIPTORS:  •Mathematics,  Differential  eomri™,. 

linear  ccmhlT«""i'^''*'''l''l''"x.V«t''«nai„ 
=haraae™"rres°'  (aX"?  ^  ^'^  ""  ""  "<» 

BNL-757     OTS   $0.50 
Brookhaven  National  Lab. ,  Upton    N    V 

SPAa?S%y'l^:fp.^%«{"ON  FUNCnON  OP 
Mehtfl     rR«r»    r^  /ir  '^■^"'»  r.  B.  Kahn,  and  M.  L. 
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Computing  Devices 

NASA  N63- 12608     OTS    $S.  60 

Dlglul  Systema  Lab.,  Case  Inat.  of  Tech.  ,  Cleveland, 

Ohio. 
DtCITAL  SERVO  LOOP  CAIN  0PTIMIZ.-\T10N   FOR 
SECOND  AND  THIRD  ORDER  SYSTEMS,    by  Rov  Waa.-,. 
Rept.  on  Grant  NsC  36-60.    1<)62,    l(X)p.   4  refs.    KfX 
rept,    1-62- 10. 

PB  157  504-32      OTS  $6.60 

Digital  Systems  Lab.  ,  Princeton  L'.  ,    N    J. 
A   PROGRAM  FOR  THE  ANALYSIS  OF   DIGITAL    SYS 
TEM^.   by  Herbert  Schorr.   Dec  62.   Mp.    I"  refs    Tech- 
nical rept.    no.    32. 

DESCRIPTORS;    'Digital  computers.   Computers, 
Language,    •Programming  languages,    .Machine  transla- 
tion,  •Computer  logic.   Mathematical  logic,    '.Mgebra,-,, 
Analysis,   Synthesis 

A  digital  computer  can  be  represented  by  a  set  of 
Boolean  equations.    This  set  comprises  its  construe 
tional  deacription.    A  computer  can  also  be  thought  of  a~, 
a  set  of  logically  interconnected  registers,   where  the 
information  stored  in  registers  can  be  transferred  int. 
certain  other  registers.    These  transfers  of  informatmr 
can  be  described  by  a  register  tranfer  language.    A  li>r 
of  these  transfers  comprises  the  operational  descrip- 
tion of  the  digital  system.    Analysis  is  defined  as  the 
conversion  of  a  constructional  description  of  a  digital 
system  into  its  corresporxling  operational  descnptiosi. 
A  syntax  directed  compiler  program  which  converts  a 
set  of  BcK)lean  equations  into  a  list  of  elenientar>  rtv - 
ister  transfers  is  given.   (Author) 

PB   15:"  304 -B      OTS  $5.60 

Digital  Systems  Lab.  ,   Pnncet.)n  I'.  ,    N.   J. 
REGISTER  TRANSFER  IN  DIGITAL,   SYSTF-NtS.   hv 
Herbert  Schorr.   Dec  62,   60p.    20  refs.   Techjucal  rept. 
no.   33. 

DESCRIPTORS.    •Digital  computers,   c;o[nputers,    "Com- 
puter systems  components,   'Qjmputer  storage  Jcvices, 
Input -output  devices,  Trigger  circuits,  C'ircuit.-., 
•Computer  logic,   •Algebras,   Synthesis,   AlgorrJ.:;is 

A  computer  can  be  thought  of  as  a  set  of  K)gicall\  inter- 
connected registers  that  processes  inft>rTnation  vvhilc 
transferring  it  fr,om  register  to  register.   Such,  a  'ra-.- 
fer  of  information  is  called  a  rq^ister  transfer,    in  thi-, 
report,   registers  and  register  transfer^  are  defined  m 
order  to  determine  if  a  register  trap.sfer  de->^  riptior,  ^ 'f 
a  digital  system  can  be  converted  into  Lioolea;-.  equation-, 
(Author) 

PB   157  804-31      OTS      $8   lU 

Digital  Systems  Lab.,  Princeton  L '.  ,   N    J. 
SYMBOL  MANIPULATION  BY    RECL'RSION,   bv  Herbert 
Schorr.    Dec  62,  86p.   12  refs     Technical  rept.  no     U. 

DESCRIPTORS:  Digital  computers.  Computers, 
Language,  •Programming  languages,  •Computer  logic, 
Matbematical  logic,  "Algebras,  Special  functions. 
Machine  translation. 


In  this  paper  the  use  erf  ,i  language  origlnailv  developed 
to  translate  forrm<i!  programmmg  languages  mto  machine 
language  is  extendeil.    The  language,   which  is  FUckus 
normal  form  as  augmented  by  E.   T     Irons,   is  ustxl  to 
execute  various  svmbol  manipulating  functions     The  col 
lectuxi  and  tnerging  of  strings  is  illustrated  bv  several 
ex.ampleH.    In  order  to  enhance  the  powers  of  the 
language  several  mixlifi  citnns  i)f  it  are  discusstxl.    The 
corresponding  changes  necessary  in  the  compiler  (the 
c  rriputer  implementat  r  >n  of  rhe  language)  ire   ilso  dis- 
cusstx!.    These  ^hange-^  irureisf  t^v  recursivf  [■>i->v\ei    of 
the  language     (Author) 

m    IhJ  ^^2        (Hs  $  ^.  N) 
iUectrofUv    [X-fense  I  ab>.  .    \1< 'unMin  Vie'.'. ,    (',.i!it. 

sic;nai.  L:)f:rF-(ni()N  ry  f-intM';  coRRF-n.A'niA-,  bv 

Clrosniar-  Jay  Clark.    Kt^M.    on  C.  >nr  ract  [")A    V^-do'^-^,- 
87475.     2.^  Sep  ^J,    M<\\    1  e.hnKal  ineiTio.    no     i:iy(  _ - 
[•;i)(.-\14s^. 

n{-;.SCKirr()K.S     •Si.;:viU.    *\\-u\:un:.    •Correlation 
•echniqi.fs,    .Signal -t.  -noisf  ratio,    .\!ultiple.\,    (;t-onietr\, 
Propagation,    '.Aiialov;  .  ompi.ter-^,    Coriiputers 

T^us  study  is  r^uitivared  bv   i  desire  to  obtain  a  theoreti- 
cal tormulatior^  iit  'h<.-  correlation  pnK'ess  (calkxl  finite 
correlation)  a-,  done  on  -hr  slDAC,    .u\,A,    tiy  .Jsrig  :hi- 
forri-.lation,    lo  .oinfviri.'  i:;  .i  rlK'or(.-tK  al  wa\  'he  .ase  ot' 
nuJ'iple  ;iath  Aitli  nuil'iple  -.our.e.     Ih.e  thooretKai 
forr;i>ilation  of  'he  pr'\o^s  of  correlation  a-  done  on  'he 
.SID.Ai'  give-,  a  r-iean.-,  .it  determining  tlie  optimum  mfor- 
m.i'ion  one  -I'uld  ex[x-c!  from  the  pnve-^s.     L'smg  rhf 
general  formula -^  de\'el oji^-d  on*.-  can  study  the  output 
direc'h   b\     'xa.'-iriKv  'hi-  :-..Uhematical  fonnularion. 
whuch  rnav   '.'.-a,'.  ■  ■  ■u--.'.      '-ig:-.'-,      <: .     .^i;iv;  'I'-t-'  t-'.\pi'<.'- - 
sions,   or:e  rr.a\  calcuiaic  in  a  digitai  mannei  A'.\d  'h.ere- 
fore  nof  tx.-  lir:'.;te«.1  to  the  fi.XtH.!  ac>  ..r.u  \  ^rf  anal  v 
cquipr.w: . 

PB   162  9-8      OTS  $6.  60 

Princeton  I  '.  ,    \.    I. 
COCN'IARI   F   -Bn    NC\UK:KAn!IC    !:i  F-TTHONTC  n^iKr 
11.TLK.    b\  I>H!cla^  [\    Ad..ii-i-,  (Ma-.-,achu.se"  s  ins-,    of 
Tech.)      11    l-'eb  ^  ^,    '^'^1.     I  LV  h.nu.il  semi:i.ir    Serie-rep'. 
no.  5. 

DE.S(  t\lPI  ( 'K^    'Nomograph.^.   *:  ngital  computers. 
Computers,  Computer  logic,   Memory  device-,,   Com- 
puter storage  devices.  Circuits 

Contents: 

;iie  nature  of  graphics 

Vvl 

(  .  i::.pi.ta'ion  « irganlzation 

N<  ifH'  ".oi-..  ■graphac  pnvedures  and  pi' >}''erties 

Memory.     H-.e  , oL:n'ablc  bit.   Automatic  correlation 

Memory,    I'.s  form  and  vvrj-ing 

Heading  bit -memories.    .Se\eral  I'etneval  devu'es 

Coiv.puter  cirv..'itry 
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AD- 279  565       OTS       $5  60  I 

IXivid  Taylor  Mcxlel  Basin,   Washington     D    C 
ANALYSIS  OF   PRESSES   IN  AXISYMMkTRIC  SHEI  . 
MRLyri'RES   ITILIZING  TOROIDAL  SHE L^\s 
KLIN    ORCINC   RINGS,   by  Richard  V     Raetz  fan^^ 
3Hp     1  1  refs.    Rept.    1579. 

DE.SCRIFTORS:    •Cylindrical  shells.    VStresses 
Measurement.    VSandwieh  constructuxi.  Mathematical 

I 

An  analysis  of  the  elastic  behavior  of  thin  toroidal  shells 
ot  circular  cross  section,   having  small  ratios  of 
meridu^al  to  circumferential  radius  of  c  J-vatiJe  and 
mcKierately  small  ration  of  thickness  to  meridiraj 

c'eometr^al^iTH''  ''^  ^^^^'"P^"^"    A.xial  symmetrv  of 
s^"mctry  and  lading  is  assumed.    The  resulting     ' 
-luatnms  are  utilised  in  the  analysis  of  streisef  m   i 

-   .ndr  eal  shells  w,th  tubular  reinforcing  elements 
md  under  external  hydrostatic  pressure  loading 

ay  lor  McxJel  Basin  are  computed  and  compared  with 
measured  strains,  ^hus  providing  a  limited  check  on 
the  validity  of  the  theory.    (Author) 

A1V2-V^  ^iS  ref^ii^^.j       (^)[<.,    jfi.i^x) 

I^^TfImIt^^m^"'"'^'^-"'^-'   ^'^^^hington,   D.  C. 
tKOCLhDINGS  OF-     THE   FLCID  AMPLIFICATION 

s^sr'^e;^;?'^^"'""^'^  ''  '^^'^  niAMik'/oRiv 

NA.SCh   H  Zh   LABORATORIES,    2.    i     AND 
4O.:r0BLR  1962.    VOLCME   I.   CK:T  6V  4-Mp.    i2^,,,f,. 

nLSCRIFTORS:  'Coirierences,    -Fluid  flow.    .Amplifiers 
;ompre.ssible  th.w.    ,et  mixing  flow.    Jets,  Vurbuletice   ' 

c ::::;  ^v:;::::"^'  '""^  ''■''''''■  '^^-'  ^>— 
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Aerodynamics  and  Pneumatics 

NAS.\    \ 63    1,31(10     OTS    $2.  LX) 

Ame.s  Research  Center,   National  Aeronautics  and 
"^pace  Administration,   Moffett  Field    Calif 
AERODY.NAMIC   CHARACTERISTICS   OF    A    LARCF 
SCALE   MODEL   WITH  TWO  HIGH   DISK-IOADINC 
FANS   .MOirNTED  IN  THE   WING,    by  S^vdH     Hockey 
and    ^oP.   Hall.    Feb  63.   7.p.    ^Vefs.    Tec hnica"  note 


NASA    \'63-12912      OTS  $1.25 

Ames  Research  Center.    National  Aeronautics  and 
^P^ice  Administration,    Moffett  Field     Calif 

nu^^^^'^^^^^'^  f^nKFORNUNCE  AND  .STATIC  STA- 
BILITY AT  NL\CH   NL'MBHRS  LT  TO  5  OF  TWO  AJR- 
P^^A.NE  (m'Fia'R.\TIONS   WITH   FAVOR.ABI  E  1  IFT 
IN^  ERFERENCE,   by  I>ivid  H.    Dennis    ai.i  RilLri  R 
.xli'r^S  sgA     ^^^^^^=^^^^f^^^  5  June  62.  47p.    16  refs. 


NASA  N63-13913      OTS  $4.  60 

W^  Jf  ^^'^h  Center.-  National  Aeronautics  and 
Space  Administration.  Moffett  Field.  Calif 
SUBSONIC  AERODYNAMIC  CHARACTEmSTirs  or 
DISK  RE-EOTRY  CONFIGURATIONS  W^S^^L^r 
^^a<'n?^''?ot  ^^  THICKNESS  dZ^S^"" 

9  refs    T.T'°",   ^^^  ^''  ^^^^^^^f^^d  1  Apr  63.  46p. 
V  refs.  Technical  memo  X-566.  ^ 

NASA   N63-13914      OTS  $6.  60 

Sm^^  Jf  ^^'^h  Center,   National  Aeronautics  and 
Jipace  Administration,  Moffett  Field    C^if 
THE  SLTBSONIC  AERODYNAMIC  S^RSS^kRISTICS 
?5'o  ITslA'^^cf  S^^'  CONFI^R^^^^s^™? 

Savaee    (S^l     H     I  ^^  ^-  ^^^"^«  ^"^  Howard  F. 
^vage.  Oct  61,  declassified  1  Apr  63.  65p.  3  refs 
7  echnical  memo.   X-581.  ^  reis. 

WT-1114     OTS    $8.60 

Bamstic  Research  Labs. ,  Aberdeen  Proving  Ground. 

i'cATMoSr''''K''u'^"^'^^^«'STICS  OF  A  SPHER- 
ICAL MODEL,    by  Henry  S.  Burden.    Final  rept    on 
Gyration  Teapot.   Jan  57.  declassified  11    u?y^61 
92  p.    17  refs.      tID-1114. 


PB   163  011       OTS  $5.  60 

Bureau  of  [Naval  Weapons]  Washington.  D.  C 
THE  MEASUREMENT  OF  DENSITIES    N  ^cv 
WAVES  BY  THE  SHADOWGlS^T^o^y^ 
i'.   C.   Keenan  and  H.  Polachek.   10  Sen  46    Sin    i4    ^* 
N'AVORD  rept.  86-46;  ATI-34  098.^      '     ^^  ^'  ^^''■ 

DESCRIPTORS:  •Shock  waves.  Density.  Measurement 
Photographic  recording  systems,  •Spark  shaiwraph 
photography.  Interferometers,   Fluid  dyanics 

The  usefulness  of  shadowgraph  analysis  in  the  study  of 

shock  waves  is  determined  by  the  fact  that  the  width  S 

he  shadow  band  is  fixed  by  light  rays  which  have  ^n?- 

ew  min^  '  short  distance,   usually  not  more  Tl^ra 

few  millimeters,  behind  the  shock  front.    Conseouentlv 

tinuity  in  density  and  to  the  rate  of  change  of  densi^ 

^ate'^lL"?'""  ^^  discontinuity.    Iffsliden  7rom 
the  tables  and  diagrams  of  this  report  that  the  sensitivity 
to  density  changes  behind  the  shock  front  can  be  in- 
crease  by  working  at  great  screen  distances     On  the 
whole  It  IS  clear  that  the  shadowgraph  me^o^'is  m^ 
efficient  when  appHed  to  shocks  of  moderate  sti^h 
wmer  "'''^^"  ^«t^"^es  up  to  IGOR  in  air  or  10  R  i? 

NASA  N63- 12951       OTS  $1.00 

Flight  Research  Center,  National  Aeronautics  and 
-space  Administration.   Edwards.  CaW 

^emIs^eL^'^^'^^'^J^'^'^  pressure- 

I  I  re,  ^iKiFbiiD- ALTITUDE  SYSTEMS  OP  thc-  v  ic 

SPEED^^'b    T^"""^  '^^^^  ^^^^  s'SeTsOMC 

Feb6?^'37^S■'^^•   L^^T"  ^"'^  ^^""^^  D-   ^^b^ 
^cD  0.3,  37p.   28  refs.  Technical  note  D-1724. 
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P3  163  004         OTS  $2.60 


NASA  N63- 12952      OTS  $0.  75 


NASA  N63-13912      OTS$2.60 

Flight  Research  Center,   National  Aeronautics  and 

Space  Administration,  Edwards,    Calif. 
SKIN  AND  STRUCTURAL  TEMPERATURES  MEAS- 
URED ON  THE  X-i5  AIRPLANE  DURING  A   FLiarr 
TO  A  MACH  NUMBER  OF  3.  3,  by  Robert  D.    Ret-d  and 
Joe  D.   Warts.  Jan  61,  declassified  1  Apr  63    24p.    I  ref. 
Technical  memo  X-468. 


PB  163  003 


GTS  $12.50 


Institute  of  Aerophysics,   L'.   of  Toronto  (Canada). 
PRESSURE  PROBES  AT  VERY   LOW   DEN'SIIT,    bv 
K.  R.   Enkenhus.    Rept,  on  Contract  AF  1 8(6<X))  1  1 85 . 
Jan  57,    178p.   29  refs,    UTIA  rept.   no.   43.  [AFOSRj 
TN-57-237:  AD-126  534. 

DESCRIPTORS:     •Pressure  gages,   Calihrarion, 
•Superaerodynamics,  Gas  flew,   'Wind  tunnels,   Nozzk-- 

Experimental  tests  of  conventional  impact  probes  jLnd 
of  a  new  type  of  probe  (orifice  pri^be)  wert-  made  in  rhf 
transition- flow  regime  anfl  in  free- molecule  flov^.    I>,f 
data  may  be  applied  to  relate  pressure  readmgs  to  'he 
free- stream  Mach  number  when  calibrating  rarefuxl 
gas  streams.    The  readings  of  conventional  impact 
probea  having  10^  intemallv  and  externally  chamfered 
mouths  and  a  length/ radius  ratio  of  50  are  compared 
with  the  Rayieigh  supersonic  pitot-tube  formula  over 
the  range  I.   2iMi   i2.0,  0.36   *Rej  £41,   and  wit!. 
continuum  and  free- molecule  flow  theory  in  subsonic 
flows  over  the  range  0.  13  i  Mi   iO.  95.  O.UU  1  Rej  - 
0.  11.    The  orifice  probe,  which  consisted  of  a  cylinder 
transverse  to  the  stream  with  an  orifice  for  taking 
pressure  readings  pierced  in  a  piece  of  tinfoil  cement (.-vi 
over  an  opening  in  the  side,  gave  results  which  agretx! 
with  free- molecule  flow  theory  in  tests  made  in  a 
subsonic  nozzle  at  M  -  0.  13  to  0.  86  and  Knudsen 
numbers  from  6.6  to  8.6.    The  pressure  distribution 
around  a  cylinder  in  free- molecule  flow  was  de- 
termined by  rotating  an  orifice  probe  on  its  axis  at 
several  subsonic  Mach  numbers,  the  results  agreed 
well  with  theory. 
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Institute  of  Aerophysics,   U.  of  Toronto  (Canada). 
PRESSURE  PROBES  IN  FREE  .MOLECULE   FLOW,    bv 
K.  R.  Enkenhus,   E.   L.  Harris,  and  G.   N.  Patterson. 
Rept.  on  Contract  AF  18(600)  1185.   June  59,   25p. 
9  refs.  UTIA  rept.  no.  62;  AFOSR  TR-59-12U 
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DESCRIPTORS:  •Superaerodynanucs,  •Pressure 
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When  the  mean  free  path  becomes  a  significant  fr  iction 
of  a  characteristic  dimension  of  a  pressure  probe,   the 
continuum  formulae  relating  the  measured  pressure  to 
the  free- stream  pressure  and  Mach  number  are  no 
longer  valid.    The  case  is  treated  where  the  mean  tree 
path  is  so  large  compared  with  the  probe  diameter  that 
Intermolecular  collisions  nwy  be  neglected.    This  is 
the  condition  for  free  molecule  flow.  Theoretical    e\ 
presslons  are  given  for  the  pressure  measured  in  a 
flowing  gas  with  an  orifice  probe  and  a  long- tube 
pressure  probe.   Experimental  investigations  were 
conducted  using  a  low-density  wind  tunnel  and  a  rtxatm^ 
arm  apparatus.    Agreement  between  theory  and  ex- 
periment was  quite  satisfactor-y.     (Author) 


P3  163  004         OTS  $2.60 

Institute  of  Aerophysics,   L'.   of  Toronto  (Canada). 
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C.    N.    Patterson.    Rept.   oi-.  Contract  AI'  [I8](6(X))  liS.S. 
.\pr  58,   J-p.   ^  rets.   1~I1A  rept.   no  52,  AFOSR- TN- 
5S-582,    AD-  162   102. 
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'Ure  ktages, 
Wind 


An  expresSMp  t-.a-  bee-    !e:  iv<.vl  f- ir  the  ma---,  flow 
through  a  ^ircula:    'ul-e  i::  tiet.    ;:uilei.i.le  flow   wfie;-  the 
tube  and  ga>  ai  e  i:-,  relanve  rnotior..     ilie  ^as  entering 
the  tube  is     assuniet!  r^    lave  a  .Ma.\wellian  distribution 
function  and  the  rnoleculai    reflection  process  at  the 
wall  is  assumt\!  to  !k-  Jiffuse.     ITie  theory  ha.-,  been 
-;seT.;  ti'  Jetermine  tt:e  pressure  read  by  an  imp^ict  probe 
m  free  molecule  flow.    .Mthoui^h  the  general  expressions 
Jenv(.\i  apply  to  an.vvalik  .  4  i^a.s  vehvity  and  the  rub.'  size, 
:h.e  J.etailed  calculatu '.is  t,>r  the  pressure  proin-  ,ire 
difficult  except  for  the  case  of  low  sjx-eds  dnd  long 
tubes.    As\  expenrnental  check  of  the  theorv  has  becTi 
carrievi  out  using  impact  probes  in  a  whirling  arrni 
apparatus  and  m  the  L  Il.-\  low  der.siry  wiikI  tunnel. 
.\greement  bef\^eei-  tJ-.eorv  ^'.^^'.  experirrient  is  quite 
satisfa.rorv.      (Aur.^i,,,) 
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l^ngley  Research.  Center,    National  Aen'mautics  and 
space  .Adrmnist ration,    l.anglev  Station,   Va. 
.-\N  APPITCATION  OF  A    Nl'MHRlCAL   TECHNIQUE 
TO  LIP-TLN'G-SI'RFACL    niEORY   FOR   CJKLCn.ATlON 
OF   UNSTEADY   AERODYNA.VflC    FORCES   DL'E  TO 
CO.VriNI'OUS  SINISOIDAL   GL'STS  ON  SEVERAL 
WING  PI.A.NTOK.M.   AI'  SLBSO.NIC  SPHEre,    by  Harold 
N.   .Marrow,    Kenmt  G.   Pratt,   arxJ  Joseph  A    Driscliler. 
Fto  63,    5hp.    Ill  refs.     i  echnical  note  D- 1  S<)1 . 
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Space  Adnunistration,    Langlev  [Station]  Va. 
THE   AHRODYNA.\nc-   (lLARAtni:RlS'n(XS  Ui-    A   BODY 
IN  THE    FLOW    FI1:LD  Ni-:AR    nif-:   TIP  OF   A   CIK- 
(I'LAK-ARC    ATNG  OF  RHCTANGLLAR   PLAN   FORM 
Ai    A    \LAai   .M'MBER  OF    2.  Hi,    by  John  P.  Gapcvnski. 
Jan  60,    JeclassifiL-d  b  Feb  h2.   4(\r  'z  refs.    Technical 
memo.   .\-211 
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Langley  Research  ('.e;.:ei,    Narional  .-NeronautKs  and 
Space  .Administration,   Langley  .station,    \'a. 
DESIGN,    OPERATION,    ANiV  TE.STLNG  CAPABILITIES 
OF   THF   LA.NGLFY    1  1    I.Nc:H  CERAMIC '-HEATED 
TL'N'NEL,    byCXtol--.    Trout,    Jr.    [-eh  6.i,    3.^p.    23  ref .s. 
Technical  note  D-15Q8. 
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Langley  Research  Center,    N^itional  Aeronautics  dnd 
Space  Administration,   Langley  [Station]  Va. 

nil::  effect  of  c.a.mblr  on  niE  aerodynamic 

aUR.ACTERISTICS  OF   A   BODY   .\T  A   \L\ai   NTNL 
BER  OF    2.01,    by  John  P.   CHipc\7iski.    .Sep  59,   declassi- 
fied 24  June  60.    I9p.   4  refs.    lechnicai  memo.    X-56. 
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^•*P.  0  refs.  Technical  memo.  X-53. 
■NA.SA    N63-12918       07^S  $0.  75 

classified  5  lune  62     28n    T^ -h         i        '^^^^  ^^'   J^'" 
junc  o^.    ^p.    1  echnical  memo.   X-288. 
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ULTRASONIC  "JACK  HAMMER"  DEVELOPMpkttc 

by  Warren  J.  McGonnagle     Rei    ^^^Y^^^^^^^S, 

i09-eng-38     11  Sen  61  ^^  ^f?*-  O"  Contract  W3I- 

fe     o.    nbepbi,  6p.    1  ref,  UAC-5624 
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memo.   X-1H2.  Technical 
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Hydrodynamics,  Hydraulics,  and  Hydrosfatics 
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AD- 297  803    repriced   OTS  $5.  00 
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Mechanical  and  physical  property  data  were  obtained  for 
selected  solution  treated  and  aged  titanium  alloys  in 
<.K^«*  #nT^.   Allova  invesuaated:  Bi20VCA  (Ti-13V- 


Test  results  obtained  on  seven  prcxluction  heats  of  semi- 
kxlled  steel  containing  U.  20%  maximum  carbon  and  1.  (X) 
to  1.  35%  manganese  indicate  that  as -roiled  plates  of  this 


HW-75526      OTS  $1.00 


Ha  nf nr.l  dr<-.mi^  d« j.  -. 


IDO-28560(Vol.   I)     qts   $3.50 


Mechanical  and  physical  property  data  were  obtained  for 
selected  solution  treated  and  aged  ticamum  alloys  in 
aheec  form.  Allovs  invesugated:  B120VCA  (Ti-l3V- 
lICr-3Al).  Ti-6Al-4V,  Ti-2,  5A1 -16V,  andTi-4Al- 
3MO-1V.  They  were  supplied  in  the  heat  treated  condi 
tion  frcwn  three  or  more  heata  and  three  thicknesses  of 
each  alloy.    Static  mechanical  property  data  for  tension, 
compression,  bearing,   shear,   and  crippling    creep  anei 
rupture  data  for  tension,  compression,  bearing  and 
shear,  and  axial -load  fatigue  data  were  obtained  at  r<x'ni 
and  elevated  temperatures.    Fastener  and  weld  jdinr  d.ir,i 
from  -320OF  to  8CPF  and  physical  properties  from 
-420^  to  1 200*^  were  obtained.    Volume  3  is  a  rabular 
compilation  of  all  data  obtained  in  :he  program. 
(Author) 
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Contract  NASr-48.   7  Sep  62.    143p.    lU  rets. 
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THE  PROPERTIES  OF   LIQLID  METALS   MELTING 
BELOW   KXXPF,   by  H.   C.   Hopkins.   Kept,     m  Clontra.  t 
AT(I1 -1)229.  5  Oct  34,   27p. 

Ferrous  Metals 


AD-278  176      OTS      $8    10 

British  Welding  Research  Associatitxi,  Cambrdi^e 
INFLUENCE  OF  ALLOYING  ELEMENTS  ON  THE 
CONTINUOUS  COOLING  TRANSFORMATION    AND 
WELDABILITY   OF  BINARY   AND  TERNARY   ALLOVS 
OF   IRON.  PART  II.    Final  techmcU  rept.    '  .Mar  M- 
28  Feb  62.  on  Contraa  DA  91-3^1   ELC   17 W.    .Ma,  62, 
86p.  Rept.  no.  C59/8/62-B2/32/62 

DESCRIPTORS:   'Iron  alloys,   •TrarLsformatuxis. 
•C'X)ling,   •Welding.  Additives,  Allovs,  TransituTi 
temperature,  Carbon  alloys.  Silicon  allovs.  Man^ant - 
alloys.   Nickel  alloys.  Chromium  allovs,  Metallur.ijKa  1 
analysis,  Martensite.  Austenite,   M:crostr jctirt', 
Fracture  (Mechanics).  Hardness.   Heat  treat m--nt,    ~>t<.ti 


This  volume  consists  al  diagrams  showing  rht-  p^-r 
centage  at  heat-affected  zone  cracking  in  bt-a^- jn   piart- 
weldingtests.    ( A  ST  lA  abstract) 
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Test  results  obtained  on  seven  prcxluction  heats  of  semi- 
killed  steel  containing  (J.  2<J%  maximum  carbon  and  l.(X) 
to  1.  35%  manganese  indicate  that  as-rf)iled  plates  of  this 
composition  in  thicknesses  over  1  to  1-1/2  in.   would 
meet  the  American  Bureau  of  Shipping  tensile  require- 
ments but  might  ntx  have  sufficient  notch  toughness  to  be 
considered  a  suitable  substitute  for  as -roiled  ABS 
c'lass  C  steel  in  thickne.ss  over  1  in     The  results  ot 

V-mxch  C^arpy  and  drop-weight  tests  were  not  in  com- 
plete agreement,    aixl  dn>p-weight  transition  tempera- 
tures obtained  wid',  full -plate-thickness  specimens  were 
appreciahlv  higher  rfuin  those  obtained  with  specimens 
of  reductxl  thickness.    The  most  favorable  interpretation 
of  notch -toughness  behavu^r  was  obtained  using  drop- 
weight  tests  withl  -in.  -thick  specimens,    and.   on  this 
basis,    the  experimental  steel  in  thicknesses  over  I  to 
1-1    2  m.  ,    inclusive,    was  ab«xit  as  suitable  as  ABS 
Class  8  steel  in  its  tnaximum  thickness  of  1  in. 
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lip.    14  refs.    Technical  note  D-1696. 


.\A.SA    N63-I3102      CTrS  $0.  75 


Gxidard  Space  Flight  Center,    National  Aen^nautics  and 

Space  Adimnistration,   Greenbclt,   Md. 
ON  THE  ANOMALOUS  COMTONE.NT  OF  I  OW-ENERGY 
(;f:O.NL-\GNETICALLY  TRAPPED  PROTONS,   bv  ,„,    ,,,, 

.\.    M.    Lenchek.    Feb  b3,    25p.    27  refs.    Tevhnrcal  note  '^NL-6636       OTS       $1.00 

n- 1^7^. 


IDO-28560(VoL    I)     OTS    $3.50 

ML-1  NUCLEAR  POWER  PLANT.    Final  hazards 
summary  rept.  on  Contraa  ATdO-DsS.  ^'et 

ACNP-02574     OTS    $18.00 

A llis -Chalmers  Mfg.  Co.,  Milwaukee    Win 
CONSTRUCTION  AUTHORIZATION  OF  THE  I  a 
CROSSE  BOILING-WATER  RfiiCTOR     HaJrSf 

ACNP-62018     OTS    $3.60 
Albs-Chalmers  Mfg.  Co.,  Milwaukee    Wis 


Insfrumenfs  and  Installations 

BNL   5792     CJTS    il.Ui 

Brookhaven  National  Lab,,  Cpton,   N    ^' 

1-.NER(^V    MOIX'L.\TIO\   0[     A  3.  b   MILLION   VOLT 

VAN    Dh   CHAAFF    ELECTROSTATIC   ACCELERATOR 

In  h.   J.    Rogers.    [Rept.   on  Contract  AT(.3()-2)CEN - 1 6 
2  ^  July  62].     13p.    2  refs. 


R\l 


'^^     errs    $o.  5<1 


HnKikt-Kiven  .National  I^b.,    I -pton     N     Y 

!^V!Ki;^rS  Mn''    "-'^ff^   ^^   the'  'fRICKE- 
^     )SIMFrrhR   (T  TO    l.)6   KADS,   by  F.   J.    Haashnx-k. 
^H^P(.   on  contract  AT(.V.)-2)CEN -161.    Apnlb2.    Fsn 
L   ret...    I  -2s4.    .NASA    N63- 123,3b.  ^' 

I 

Nuclear  Engineering  and  Power 

^CN-IM-^g^     (Hs    S2.  ~S 

[VX"^^'^"^,^'^^"'-'"'  >'^^"'^*"nics,  San  Ramon,  Calif 
Pur^^^J'^^''^'^   ^"^   ■^^'   l^^HOVED  .ML-1 

W^r^'o'''-'"-'^-     ^^f— ^■-tractAT(l<.-|)^HO. 

^o\    0.;,     I     Op. 


liXJ-2s.5s>5     ors    $2.()0 

Aen^iet   Ck-neral  Nucleonus,  San  Ramon.   Cahf. 

PUici.MVnp    u^J'^'   FORTRAN  COMPOTER 
ROCRAM   FOR    HEAT  TRANSFER   ANALYSIS  OF 
(.AS   OR    U.)nD  COOLED   REACTOR   PASs'cE^f  bv 

M(^;;";;s..^^^f-^--"fs.'"^-'^"^-^^^^^' 


Argonne  National  Lab.     II] 

a^J  R     D    ^  ^°^i,  ^  ^    J    ^'^'^''  W.  C.  Kramer, 
tnt   ^8     r^^.'^o^r!'     ^^P^-  °"  Contraa  W31-109- 
eng-38.    Oct  62,  39n.  21  refs.    NASA  N63-1293r 

ANL-FGF-343     OTS    $2.60 
Argonne  National  Lab.     Ill 

W3l-10Q^n/S     5^  I       .T''-    '^^P*-  °n  Contract 
w^l    l()9-eng-38.    23  Apr  62,  25p.  8  refs.  UAC-6361. 

ANL-FGF-32I     OTS    $2.60 

Argonne  National  Lab.     Ill 

?A^''oAI^-?^  ^^°  SOME  PROPERTIES  OF  ARC- 
CAST  PLL  1  Gi^UM  MONOCARBIDE     by  O    L    Kru«.Pr 
Rept    on  Contract  W3l-109-eng-38  'sFeb  62,'  2^,  ^  '' 
12  refs.    UAC-6095.  ^' 

ANT -6658       OTS  $2.  00 

Argonne  National  Lab. ,   111 

W  ^'^''   DEVELOPME.Vr  PROGRAM.   Progress  rept 
Nov  62.   on  Contract  W31-109-eng-38    15  D^  69    7cS^ 
47  refs.   NASA   N63-I1492.  ^^  Dec  62,   79p. 

ANL-6672       OTS      $1.25 
Argonne  National  Lab      m 

REPcS^r'aTot'^^^T'^'^  '«^«^^  PROGRESS 

sin    tI      .     ^v    "^  Contract  W3l-109-eng-38     Dec  62 
Mp     24  refs.    NASA  N63- 12318.  LJec  b2, 

ANL-6495     OTS    $0.75 

Argonne  National  Lab.,  II]. 
A  STUDY  OF   URANIUM -FISSIUM  ALLOYS  COH- 
TAINING  TECHNETIUM,    by  R.   W.   ^lifLd^  V. 

^^,fn    6    '^fP^-  °"  Contract  W31-109-eng-38.   Oct  62. 
•^"P.   0  refs.  ' 
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ANL-6532     OTS   $1.00 
Arflonne  hOatlooal  Lab. .  IlL 


DP-805      OTS      $1   50 
d«  Pont  de  Nemours.  E.   1.,  and  Co. ,  Wilmington,  Del. 


HW-75914      GTS      $2.50 


Uan#m*H    A  r/-M-n4  ^    I>v<-t^ ■■■"■»« 


D  :  ^i~  i^—j        iir 1- 


ANL-6647     OTS   $1.75 


A  v-<Y«-\mrkA    VlA»l«-kHMl     I    aL.  ¥11 


ANL-6532     OTS   $1.00 

Argonne  hOaclonal  Lab. ,  111. 
SW8LUNG  C3F  URANIUM  AND  URANIUM  ALLOYS 
ON  POSTIRRAIXATION  ANNBAUNG,    by  B.  A.  Loomis 
and  a  W.  Pracht.    Rept.  on  Contract  W3 1-109 -eng- 38. 
Sap  62,  39p.   16  refs. 

BMl-X-197      OTS      $1.10 

Battelle  Memcrlal  Inac.  ,  Columbus,  Ohio 
DEVELOPMENT  OF  URANIUM  MONONITRIDE.  by 
Dooaid  L    Keller.   Quarterly  progress  rept.  , 
Jan-Mar  62,  on  Contraa  W7405-eng-92.    I  Apr  62, 
lOp.    EURAEC-348. 

BMI-X-196      OTS      $1.60 

Baaelle  Memorial  Inst . ,  Columbus,  Ohio. 
FISSION -PRODUCT  RELEASE  FROM  FUEL-ELE- 
MENT CLADDINGS,  by  Arthur  A     Bauer.   Quarterly 
progreas  rept.  ,  Jan-Mar  62,  on  Contraa  W7405-eng- 
92.    I  Apr  62.  Up.   EURAEC-349. 

BMI-1608     OTS    $0.50 

Battelle  Mennorial  Inst. ,  Columbus,  Ohio. 
HIGH-TEMPERATURE  IRRADIATION  TEST  OF  UO2 
CERMET  FUELS,   by  Donald  L.  Keller,  George  W. 
Cunningham  and  others.    Rept.  on  Contraa  W7 405 -eng 
92.    7  Jan  63,  22p.    1  ref.    NASA   N63- 12687. 

BMI-l600(Del  )      OTS      $2.00 

Baaelle  Memorial  Inst. ,  Columbus,  Ohio. 
PROGRESS  RELATING  TO  CIVILIAN  APPUCATIONS 
DURING  OCTOBER.   1962,  by  Russell  W     Dayton  and 
Ronald  P    Dickerson.   Rept.  on  Contraa  W7405-eng- 
92.    1  Nov  62,  S4p. 


BNL-6080     OTS    $2.75 

Brookbaven  National  Lab.«  Upton,  N.  Y. 
A  COMPARISON  OF  THE  NUCLEAR   DeFE>BE 
CAPABlLmSS  OF  NUCLEAR  AND  COAL-FIRED 
POWER  PLANTS.    Rept.  on  Contraas  AT(30-2)GEN    1" 
and  W7 405 -eng -26.    May  62,   191p.    10  refs.    SL-1925 
andCF-6l-I2-20(Rev. ).    Prepared  in  cooperation  with 
Oak  Ridge  National  Lab. ,  Sargent  and  Lundy,  and  Bums 
and  Roe,  Inc. 


BNL-639 


OTS    $0.50 


DP-805     errs     $1  50 

d«  Pont  de  Nemours,  E.   I.,   and  Co. ,  Wilmington,  Del. 
HEAVY   WATER   MODERATED  POWER   REACTORS, 
comp.   by  L     Isakoff  and  R.  R     Hood.    Progress  rept 
Nov  62,  on  Contraa  AT(a7-2)l      Dec  62,   60p    59  ref« 

GA    2H02     OTS    $2,25 

GeneraJ  Atomic  Div.  ,   C/eneral  [)ynamiC8  Corp.  , 

San  Diego,  Cahf. 
HIGH-ENERGY   NELTRON   I.N[X!CED  CHANGES   IS 
CARBON  AND  GRAPHITE,    by  Glen  B.    Engle.    A 
Review.    Rept.  on  Contract  AT(04   3)314.    20  Sep  62, 
lOOp.   74  refs.   NASA   N63-I21.39. 

CEMP    160     GTS    %^.  10 

General  Eleanc  Co,  ,  Cincinnati,  Ohio. 
630A   MARITIME   Nl'CLEAR   STHIAM  GENERATOR. 
Progress  rept.   no.    3  on  Contract  .\T(40    1)2H47. 
30  Nov  62,    H9p. 

CEAP-4026     OTS    $0.^5 

General  Eleanc  c:o,  ,  San  jose,  Cabf. 
IN -CORE   INSTRUMENTATION   DEVELOPMENT. 
FIRST  TOnCAL   REPORT.    TASK    11,    PMASE   1. 
TELEMETERING,    by  A.  C.    [Xiclcart.    Rept.  on 
Contract  AT( 04 -3)  189.     15  Mar  62.    31p.    NASA 
N63    1194". 

GNEC    2.54     OTS    $14.CX) 

General  Nuclear  Engineering  Corp.  ,    [Xinedin,   F  La. 
NUCLE.\R  SUPERHEAT   DEVELOPMENT  PROGRAM, 
by  S.    E.   Turner,    H.    V.    Lichtenberger  and  others. 
'Quarterly  prt:)gre88  rept.    n»).    H,   July   Sep  62.   on 
Contract  AT(  11  -  D^^S.     ^l{H.t^2,    2t)Sp.    16  refs. 

HW    67949(rev.  )        ( ffS       $(i.5<i 

Hanfard  Atomic  Products  Operatum,    Richland,    Wa.sh 
EVALI'ATION   OF    PROPERTIES   OF    IRRADIATED 
ZIRC-M.OY-2   PRESSURE   TUBE    FRONI    KER    L(X)P    1, 
by  L.   J     Defferding.    Reft     iti  Contract  AT(45    1)13S(),' 
Dec  62,    21p     5  refs.    NASA  N6  M  2*^4:' 


HW-75914      OTS      $2.50 


I 


Brcx)khaven  Nauonal  Lab. ,  Upton,  N.  Y. 
DISTRIBUTION  OF   URANIUM  AND  CERIUM  BETWEEN 
UQUID  BISMUTH -MAGNESIUM  ALLOY   AND  LIQLID 
N«Cl-KCl-MgCl2  BUTECTIC.    by  F.  J.  Salzano  and 
F.  B.  HllL   June  62,   I9p.    n  refs.    T  201    NASA 
N63- 12333. 


BNL-758     OTS    $0.50 

Brookbaven  National  Lab.,  Upton,  N.  Y. 
GRAPHTTB  PROBLEMS  IN  AIR-COOLED  REACTORS, 
by  Donald  G.  Schweitzer  and  Robert  M.  Singer. 
(Rept.  00  Contract  AT(30-2)GEN- 16].    Oct  62.  8p. 
9  refa.   T-281;  NASA  N63-I3553. 


fiW- 


^  /  z:> 


(TFS       SI.  lit 


Hanford  Atomic  Prtxlua8  Operation.    Richland,    Wash 
HANFORD  STUDIES  EXEClTEl)  FOR   THE    15AEC- 
AECl     CCX)PERATIVE    PR(X}RAM   ON    DEVELOPMENT 
OF    HEAVY    WATER   MODERATED   POWER    REACT'OR.S. 

oomp.    bv  F     W.   .Albaugh.    Monthly  proj^e.ss  rept.    for 
Nov  62,    or  Contract  A  r(4S- 1  )nS()      li    1  k.-..   (^2.    "p 


HW-:'2k>4       (rrs 


6</ 


Hanford  Atomic  ProducTs  Operation,   Richland,   Wa.sh 
A    HEURISTIC  STUDY   OF   PLITONIUM   VALL-E    IN 
A    FAST  OXIDE   BREEDER,   by  P     I.     HoTmann  and 
G     J     Busselman     Rept.   or  Ctxwract  AT(45- 1)1 350. 
15  Jan  62.    17p    8  refs. 
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Hanford  Atomic  Produas  Operation.  Richland,  Wash. 
QUARTERLY   PROGRESS  REPORT  FOR  JULY- 
SEPTEMBER,   1962,  ed.  by  M.  M.  Hendrickson  and 
J.  E.  Brown     Rept     on  Contraa  AT(45- 1)1 350. 
Dec  62,   I38p.  22  refs.    NASA  N63- 13015. 


HW -69945      OTS      $1.00 


Hanford  Atomic  Produas  Operation,  Richland,  Wash. 
THERMAL  CONDLICTIVITY  OF   UO2.   by  J    L.  Daniel, 
J     Matohch,  jr.  and  H.   W.  Deem.    Rept.  on  Contraa 
AT(45-1)1350.    Sep  62.   38p    26  refs. 

I 
NASA   N63-13182     OTS    $1.25 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
LOW -POWER  TESTS  OF  THE  PLUM  BROOK   RE- 
ACTOR,   by  Harold  W.  Giesler,  Harry  J.   Reilly,  and 
Wilbam  A.  Poley.    Feb  63,  50p.   11  refs.   Technical 
note  D-1560. 

GEAP-4069     OTS    $3.60 

Vallecitoe  Atomic  Lab.,  Pleasanton,  Calif. 
POWER  CYCUNG  OF   HIGH  POWER   DENSITY  FUEL 
SPECIMENS  CLAD  WITH   10-MIL  WALL  STAINLESS 
STEEL,  by  T.  C.   Rowland  and  J.  S.  Atkinson.    Rept. 
on  Contract  AT(04 -3)361.    Oa  62,   37p.   3  refs. 


Radioactivity 


HW-75431       OTS      $0.75 


Hanford  Atomic  Products  Operation,  Richland,   Wash. 
EVALUATION  OF   RADIOLOGICAL  CONDITIONS  IN 
THE    VICINITY   OF   HANFORD,  ed.  by  J     W 
Vanderbeek     Rept.  July-Sep  62,   or  Contraa 
AT(45-1)1350.    12  Oct  62.    27p.   2  refs. 


HASL   132      errs      $3.50 


Atomic  Energy  Commission, 


Health  and  Safety  Lab. 

N     Y 

FALLOLT   PROGRAM,   by  Edward  P    Hardy,  Jr., 
Joseph  Rivera,  and  Wilbam  R.   Collins,  jr.    Quarterly 
summary  rept     1  Sep-1  Dec  62.    1  jan  63,   260p. 
68  refs.  , 


PHYSICS 


NASA    N63- 12949       OTS  $0.  75 

Ames  Research  Center,   National  Aeronautics  and 
Space  Administration,   Moffen  Field,  Calif. 
THE  MAGNETIC  FIELD  OF  A  LINE  CURRENT  IN  A 
TRANSVERSE   RAREFIED  PLASMA   STREAM,   by 
Albert  G.   Munson.   Feb  63,   22p.   10  refs.  Technical 
note  D-1551. 


ANL-6647     OTS   $1.75 

Argonne  National  Lab. ,  lU. 
A  TREATMENT  OF  SOME  PERIODIC  POTENTIAL 
PROBLEMS,   by  Dan  McColl  and  O.  C.  Simpson.    Rept. 
on  Contract  W3 1-109 -eng -38.    Nov  62,  73p.  8  refs, 
NASA  N63- 11752. 


BNL-5674     OTS    $1.60 

Brookbaven  National  Lab. ,  Upton,  N.  Y. 
SPIN  DENSITY  DISTRIBUTIONS  AND  HARTREE-FOCK 
CALCULATIONS  FOR  THE  IRON  GROUP  SERIES,   by 
Roben  Nathans,  Stanley  J.  Pickart,  and  Harvey  A. ' 
Ali«rin.    6  Nov  61,  13p.  22  refs. 


PB  162  989      OTS   $1.60 

Fluid  Mechanics  Lab.,  Mass.  Inst,  of  Tech. , 

Cambridge. 
ENERGY  TRANSFER   IN  A  DENSE  PLASMA,  by 
James  A.  Fay.    Rept.  on  Project  Defender,  Grant 
AF-AFOSR  62-329  and  Contract  Nonr-1841(93).  Jan  63 
18p.  7  refs.    Publication  no.  63-1.  ' 

DESCRIPTORS:  "Plasma  physics,  "Energy,  "Transport 
properties.  Electron  density.  Electron  transitions. 
Photons,  Thermal  conductivity.  Boundary  layer,  Mag- 
net ohydrodynamics.  Gas  ionization. 

In  assessing  the  relative  roles  of  diffusion  erf  heat  and 
recombination  energy  in  a  collision-dominated  plasma. 
It  IS  found  that  the  former  is  augmented  by  the  presence 
of  electrons  while  the  latter  is  inhibited  by  charge- 
exchange  collisions  and  that  the  former  can  be  reduced 
by  magnetic  fields  while  the  laner  is  relatively  un- 
affected.   Under  the  proper  conditions  of  6lecti*on  density 
and  temperature,   the  energy  transport  due  to  photons 
may  be  treated  as  a  conduction  process,  and  may  be 
the  dommant  energy  transport  mechanism.    All  of  these 
effects  are  probably  susceptible  to  experimental- study 
in  the  laboratory  utilizing  shock  tubes  or  free  flizht 
ranges.  (Author)  * 


PB  162  988      OTS      $1.60 

Fluid  Mechanics  Lab. ,  Mass    Inst,  of  Tech., 
Cambridge. 

RADIATION  SLIP,  by  Ronald  F    Probstein.    Rept.  on 
Projea  Defender,  Contract  Nonr- 184 1(93).    Feb  63,  12p 
11  refs.    Publication  no.  63-2. 

DESCRIPTORS:  "Fluid  mechanics,  "Heat  transfer, 
•Transport  properties.  Gases,  Molecular  properties, 
Photons,  Blackbody  radiation,  Thermal  radiation. 

The  problem  at  calculating  radiative  heat  transfer  be- 
tween a  gas  and  a  surface  in  the  "transition"  regime, 
between  an  optically  thick  (opaque)  medium  and  an 
optically  thin  (transparent)  one,  n»y  be  circumvented 
by  the  use  o<  a  simple  rarefied  flow  model.   The  model 
uses  the  radiation  conduaion  equation,  valid  for  an 
optically  dense  medium  in  ctnjunction  with  a  "radiation 
slip'  boundary  condition. 
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re   163  016      OTS      $2.60 

Lincoln  Lab.,  Mass.  Inst    of  Tech.,   Lexington 
TABLES  AND  SOME   PROPERTIES  OF    LIC^'ID 
HELIUM,  by  J     Pineman  and  C    E     Chase     Rept      'n 
Contraa  AF  19(6O4>5200     10  Aug  59,    Jgp.   8  refs. 
Group  rept.   no    46-46.  A[:)-244  4()4 . 


DESCRIPTORS     Liquefied  gases. 
Physical  properties.  Cryogenics 


•Hflijrn,    :).itJ, 
Tables. 


Data  collected  from  various  sources  that  will  be  of  ust 
to  physicists  who  work  with  liquid  helium  are  presented 
We  have  tried  to  include  the  most  recent  and  reliable 
data  on  each  Ol  the  common  properties  tabulated     Each 
table  IS  accompanied  by  noces  or  its  source  and  or  us 
proper  use,  and  by  a  graph  which  gives  the  general 
shape  ol  the  property  as  a  function  of  temperature,   a> 
well  as  allowing  approximate  values  to  be  read  quicklv 
(Author) 

AD- 294  984     repriced   OTS     $2  25 

Naval  Ordnance  Lab. ,  White  Oak.  Md. 
EXTINCTION   LIGHT  AT   NORMAL  INCIDENCE   \W 
DIELECTRIC  CYLINDERS  WITH   REFRACTIVE 
INLCX  IN  THE   RANGE  m-l.l5  TO  m.l    W  SCAT- 
TERING CC«:FFICIENTS,  by  Louis  F.   Libelo. 
31  Aug  62,  91p.   25refs.    Rept.   no.   NOLTR  62-157 

DESCRIPTORS     •Light,    "Electromagnetic  Aave-., 
•Dielectrics,  Numerical  analysis,   Real  variables, 
•Tables.  Polarization,   Wire,  Gold  wire.   Special 
functions.  Magnetic  fields,   Refractive  index,  i>cat:cr- 
ing.  Cylindrical  bodies. 

Presented  are  tables  at  the  complex  ncanering  .:oeffi 
cients  for  the  problem  of  scattering  cA  narn\d[\y  incident 
linearly  polarized  plane  electromagnetic  waves  bv  die 
lectric  infinite  circular  cylinders.    The  numerical  re- 
sults were  obtained  by  means  of  the  IBM  71)40  computer 
system.    Contained  in  the  tables  are  the  scatterin>i  ccx-i- 
ficients  for  the  incident  plane  wave  p«.)larized  parallei 
to  the  cylinder  axis  and  also  tho«e  for  rhe  incident  plane 
wave  polarized  normal  to  the  cylinder  a\is      The  extent 
at  the  tables  are  as  follows:  for  refractive  indices 
m«l    15  and  m  =  I    30  the  circumference  to  wave  length 
ratio  x>2  pi  a   lambda  extends  over  the  range 
0.  100(0  200)13.500.    For  refractive  indices  m-1    20  anC 
m  =  I    25  the  range  Ir  x  is  0.  100(0.  200)1  ^    VX).    The 
rather  extensive  results  tabulated  are  compared  where 
poesible,   with  those  somewhat  mure  limited  unes 
i')btained  bv  ither  invest igatcjrs.    (.-Vuthor) 


AD- 297  399    repriced    OTS    $2  75 

Naval  Ordnance  Lab.,  White  Ouk.  Md. 
SCATTERING  OF   UGHT   AT   NORMAL  INCn)ENC;E 
BY   DIELECTRIC  CYUNDERS   WITH   REFRACTIVE 
INCKX   IN  THE   RANGE   m  =  1.400  TO  m*  i.CXJ  -- 
SCATTERING  COEFFICIENTS,  bv  Loui.s  F     I  iheU 
24  Sep  62,    I28p.    14  refs.    Rept.  no.  NOLTR  f^J- 1^1 

DESCRIPTORS:   'Light,   •Dielectrics,   Refractive  index. 
Electromagnetic  properties,  Radiation  effects. 
Cylindrical  bodies.  Polarization,  Scattering,   Refrac- 
tion, "Tables. 


For  the  refraaive  indexes  m  «   1.40,    1.50,    1.60,   2  00, 
and   5  (X)  tables  of  the  ctxnplex  scattering  coefficients 
are  presented.    These  coefficients  arise  in  the  problem 
uf  the  scanering  by  a  homogeneous,   isotropic,   dielec- 
tric,  infinite  circular  cylinder  of  normally  incident, 
linearlv  ^-Kilarized,   plane  electromagnetic  radiation. 
The  ;iumerical  results  were  obtained  bv  means  of  the 
IKM  7090  computer  system  of  the  ['.  S     Naval  Ordnance 
T.iburit.rv      The  tables  contain  net  only  the  scattering 
C(«.'fficients  for  the  incident  plane  wave  polarized 
parallel  m  the  cylinder  axis,    hut  als(>  those  for  the 
mciJert  radiation  polar i/od  normal  to  this  a.xis. 
(A  j'hor) 

TIM-  ^H4       CTTs       51    fx) 

Pratt  and  Whitnev  .Aircr.iir  !)iv    ,   I 'nited  .-Xircrafr 

Corp   ,    Hartford.   C"!v)nn 
FINCTIUN   Sc:ALEb   AND  NOMOGRAPHS   FOR  THE 
CALC:LI^TI0N   of   air   PRESSI'RE    DROP  THROUGH 
A   CONSTANT   AREA   HEATED  PASSAGE,   by  Paul  G. 
Kvick      2h  Feb  57,   JOp 

AD- JHO   l•)^        Ors    SI.  KJ 

Spac--  Technolog\  I.abN.,    Inc.,   Canoga  Park,    C'alif. 
A^TACHMENI    AM)  PHO  lODL  TACHMEN  I    .STIDll-S, 
b\  \  .    N.    .Mastrup.    Rept.    .U).    4  (T  inal)  on  Contract 
Af     l'><rHH)7^?SS.     >)  l)jc  M,    l2p.    Rept.    no.  S96""-N)(I4- 
Ki   -HMJ,  AF-CHl    r'J-42i);  NASA    ^^2-lll)S0. 

DLX^K  1PI(  Ks.  •bcleniun    ^otTipounil.s,    •  1  ellui  mm  com- 
pound.-,.   •;   i^iorides,    •[■.ixti    'ii.ap!ui-c.    •.•\m.k  t.u.  •/:■.■, 
Electrons,    Ene:,;v.    M  -asui  cni-,-i:r,    Impa^  ■  s(,v,vk,    Ions, 
Molecules,    Vibrd;.v>n,    (.^u.inf  urn  :iici.  hanu -. 

The  electron  capture  cr  >^s  ^tv  ti.ins  kA  .sFh  and  SeFf, 
have  been  measured  as  a  tiini-'ion  of  elev  tron  eiierg\ 
.jfil./irib:    i  :  .-'at  .liCk;  pi'ten'ial  Jitteteiice  technitjue. 
Cros.-i  scc'ims  wfr»-  ti>iin>!  ■  '  ^h-    mi  'he  orde:   of 
10- '^cm-. 

Electronics 

.\;)-2VJ  756       aVb  %Z,bO 

H ' ik'he -.!'■,■-. -a r    ^-  !  .lb-,.  ,    M.ilibu,    ''al:f 
CLSIL  M   P'.  AS\',A  sTl  ■I")I[->    FMR    nil-RNno.MC  \ 

ENERGY    ' -HNA'}  \Nl(  )\,    \'\   \     V.    A  id.i  .iitd 
R.    C.    Kne>.hrl;     s<'-:m;   v...il  'e^hu.ii  ^i::Tim.irv  rept.   on 
Contract  Nonr-j-i^oHiX)),   \^\a^<:  2,   L)l\  ^^    '2^\\   -^  refs. 

DESCRIPTORS:    •Energy  conversi(Mi,   •Thermi..iiu 
emission,   •Cesium,   *  Plasma  phvsics,    i;iecrn>n>,   (ri> 
discharge.-,,    [•■iiei^v,    \!ea--i.r  e:r,e:i' .     I  ei:i[XTa:  .le, 
Heating,   A^\:clci\i:i'<r. 

[■y:e  'liei  ::iahzation  of  a::  •,'h\'ri>n  -,rreai:'.  irij-vtcxl  .i:  a 
conti'ilied  enercv  (..p  '     "  e  V)  mti'  a  quie.-.^eii!  ce.-,K.in 
plasma  has  tx'e::    'b-erv^x!.     Hk'  plasma  hearing   i--->i' 
cur.t.i.i  with  'I.<.-  therTv.ali/atii  T.    'f  :i'ie  injected  electron-, 
ia-,  iK-'e,"  ;;iea-^':red  A-^i^i  'Aa.-^  fot-.nd  'o  be  i:'.  j^eneral  a^ree 
ri.e:ir  with  theoretical  expectations      Tht-  resistivity  of  a 
hii^h.lv  lonizc-d  quiesvent  .  I'si  :m  plasma  has  bt-er.  niea.-,- 
ui!.\:  t"!    small  .urn-!','  Je."..-,ities  (rK-ghgltile  ')iimK   tic<it - 
1!!^    •!  'he  plasfTui),    a;  ;ei;i(X"!"a"jres  bi-tw^vn  2<  1)0  and 
J.S(1()"K.     T'e  -TUMM.reil  val  .e-  • 'f   resi-tr.i'\  were  f^'Uiid 
CO  be  in  gu<jd  aj;i!.t.-mei;'  wi'h.  rh. '--e  '';tt  Te'iv  allv  pre- 
dicted by  Spitzer 


AD-255  041       OTS      $1.60 


I 
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RCA    Defense  Electronic  Products,  Princeton,   N    J 
Pl^SMA   ACCELERATION  BY  A   QUASISTATIC   RF 
ElJiCTRIC   FIELD  GRADIENT,   by  T    T     Reboul, 
G     D    Gordon,   and  G    A     Schwartz  (RCA  l^bs.   Div.). 
Rept     on  ContracT  AF  49(638)658.    [1960]  18p.    13  refs. 
AFOSR  TN-60-997. 

DESCRIPTORS:   'Plasma  physics,   Frequency,  Accelera- 
tion,  'Electric  fields,   Density,   Radiofrequency ,   Ions, 
Electrons.  .    . 

Theoretical  and  experimental  phases  of  the  acceleration 
of  a  plasma  by  a  quasistatic  rf  electric  field  gradient 
were  studied.    Theoretical  studies  indicate  that  a  plasma 
will  be  accelerated  toward  the  low-field  region  if  the  ap- 
plied frequency  is  greater  than  a  critical  frequency  of 
the  plasma,   and  toward  the  high-field  region  if  the  fre- 
quency  is  less  than  the  critical  frequency.   The  critical 
frequency  is  a  function  oT  ion  density  and  is  equal  to  the 
electron  plasma  frequency  for  a  plasma  slab  with  the  rf 
field  perpendicular  to  its  face.    Acceleration  and  de- 
celeration of  plasma  were  observed  experimentally 
The  observed  acceleration  is  consistent  with  the  theo- 
retical prediaums.    A  tenuous  mercury  plasma  (critical 
frequency  less  than  the  applied  frequency  of  140  Mc) 
was  accelerated  from  500,  Oa)  cm/sec  to  2,500,000 
cm /sec  as  the  maximum  electric  field  was  increased 
from  zero  to  170  v/cm.    IX'nser  plasmas  were  de- 
celerateti  in  the  same  field.    (.Author) 


re    154  694       trTS  52.  bO 


.Stevens  Insr.    of  Tech.  .    lh>b<-)ko:i,    \.   J. 
S{:i.F  (^CNSl.STENT   FIELD  -niEORY  OF  PI  ASMA 
RirrATRONS,    by  C-eorge  .Svhmidt.    Research  rept.    on 
Contract  DA  :^ - 0:^9 -sc- 78097.    Aug  60,    22r.   9  refs 
Kept.    :io.    SIT-P17(.'i/bU). 

I 
nPSCRIPTOK.^-    'Plasma  physics.    'FielJ  thet>rv,    Rela- 
■:M:y  thet.ry,    'Bet.unms,   •Electron  beams,   c:onrain- 
nie:-.',    .Magnetic  fa-Ids,    Magnetic  pinch 

A  'iLUsi -stationary,    .--elf -consistent  field  theor\  is  de- 
vel optx!  t,  >r  the  s;vice  ch^irgc  ncLitralized  plasma  fx?ta- 
•ror;.     It  i-,  found  t!u:  the  equilibrium  orhi;  shrinks  in 
■fit.  tir--'  phase  of  rlu-  acceleration  process,   and  tins 
sets  a  hr^ut  :o  the  :i:;miv:   of  p^irticles  wluch  can  Ix- 
accclera-ed.    liKccxiing  :h.i.-,  innit  the  beam  coUap.se^. 
Djring  the  acceleration  pnvess,    the  Ivam  passes 
through  a  betatron,  damping  dominated  and  a  self  pinch- 
ing phci-^e.    .i:id  fmalh  e:i:er.s  the  relativK-,tK   regime. 
Liniit>  ^i.Lrc  :he>i.-  piia-^c.-,   set  in,  ai~  .^eil  as  : he  ixam 
behavior  m  difiereiu  ptvises  is  guei..  (Autlxjr) 

I 
Molecular  Physics  and  Spectroscopy 


AD -29 .3  484       OTS       SJ.60 

Westingh(HJ.se  Research  Tabs.,    Pittsburgh     Pa 
MA.SS   .SPECHROMETER    INVESTIGATION   OF   ElJiC- 
IRON   IMPACT    PR(X:ESSES  AT   PRESSURES   10 
I    MM    HC,    bv  R     K.   Curran.    Technical  rept.   no.    15  on 
lYoiect  Defender,   CTontract  Nonr- 2584(00).    24  Sep  62, 
-'4p.    1(1  rets     Scientific  [\iper  62-928- 1  I3-P2.    ARPA  ' 
'  >r  .ler    :-ii'     1  2s-M  . 


Source  pressures  to  about  I  mm  Hg  are  used.  The  elec- 
tron beam  is  controlled  by  the  retarding  paential  dif- 
ference technique  far  reducing  the  effective  width  in 
energy  of  the  electron  distribution.   (Author) 


AD- 293  485      OTS      $1.10 

Westinghouse  Research  Labs.,  Pittsburgh,  Pa. 
RESONANCE  IN  THE  ELASTIC  SCATTERING  OF 
ELECTRONS  IN  HELIUM,  by  G.  J.  Schulz.   Technical 
rept.  no.  3  on  Project  Defender,  Contract  Nonr- 2584(00X 
4  Dec  62,   lOp,  7  refs.    Scientific  paper  62-928- 1 13-P3; 
ARPA  Order  no.  125-61. 

DESCRIPTORS:  •Helium,  Electrons,  'Elastic  scatter- 
ing, 'Resonance  scattering,  Absorption  spectrum, 
Elearon  beams,  Atorriic  energy  levels. 

A  recent  theory  on  the  elastic  scattering  of  electrons  in 
atomic  hydrogen  shows  a  sharp  resonance  below  the 
first  elearonic  state  of  hydrogen.  The  elastic  cross 
section  in  helium  was  examined  experimentally  using 
electrons  with  an  energy  spread  considerably  narrower 
than  used  previously.   A  sharp  resonance  is  found  in  the 
scattered  electrons  at  72  degrees  at  an  energy  erf 
19.  3  ±  0. 1  eV,  i.e.  below  the  onset  of  the  first  excited 
state,  23s. 

DESCRIPTORS:  *Electron  bombardment,  Electron 
beams.  Spectrographic  analysis,   ♦Mass  spectroscopy. 
Excitation,  Ions.  Pressure,  Energy.  Gases,  Ionization 
ImfMCt  shock. 

A  mass  spectrcwneter  for  the  study  of  secondary  reac- 
tions involving  ions,  excited  species  and  molecules  is 
described.    The  instrument  was  checked  with  the 
Hornbeck-Molnar  process  for^He 2  formation  in  He,  O3 
and  O4  formation  in  O2  and  N3  and  N4  formation  in  N2. 


Solid  State  Physics 


'S-542     OTS    $0.50 

Ames  Lab. ,  Iowa  State  U.  of  Science  and  Tech. 
GRO\^TH  OF  SINGLE  CRYSTALS  OF   LEAD 
CADMIUM  AND  BISMUTH  USING  THE  BRIDGMAN 
METHOD,    by  James  Herriott,  Morton  Smutz,  and 
Edwin  H.  Olson.    Rept.  on  Contract  W7405-eng-82. 
Nov  62,   25p.    4  refs. 


CAT -T -950     OTS    $2.60 

Goodyear  Atomic  Corp. ,  Portsmouth,  Ohio. 
THE  LIKELIHOOD  RATIO  METHOD  FOR  THE  PRE- 
CISE AND  ACCURATE  DETERMINATION  OF 
L.\TTICE  PARAMETERS,   by  K.  E.  Beu,  F.  J.  Musil. 
and  D.   R.  Whitney  (Ohio  State  U.)  Rept.  on  Con- 
tract AT(33-2)1.    18  Aug  61,   26p.    IS  refs. 


.\D-27S  646       OTS  $3.60 

Guggenheim  Aeronautical  Lab. .  Calif.  Inst,  of 

Tech. .  Pasadena. 
A    niEORY  OF  ELEVATED  TEMPERATURE-Hia-I 
STRESS  LEVEL  F.ATIGL'E,    bv  S.   R.  Valluri,   J.   H. 
MauJdin,  and  P.  H.   Francis.   Rept.  on  Kinetics  of 
IX'forniation  and  Fracture,   Contract  AF  33(616)6270. 
July  62.   .38p.   6  refs.   ARL  62-,371 ;  NASA  N62- 14390.' 
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DESCRIPTORS:     •Metals,  •Fatigue  (Mechanics). 
•Teirpcmture,  Theory,  Fracture  (Mechanics),  Stresses 
Lattices,   Deformation,   Elasticity.  Plasticity. 

The  proposed  theory  erf  elevated  temperature  facigut-  is 
based  on  the  estimation  of  the  growth  of  a  dominant 
crack  considered  responsible  for  the  ultimate  catas- 
trophic failure.    One  of  the  important  variables  in  the 
expression  for  crack  propagation  is  an  internal  stress 
which  is  presumed  to  oppose  the  nKXion  of  dislocations 
As  a  fundamental  hypothesis  of  the  theory,  this  in- 
ternal stress  is  also  identified  with  the  endurance  limit 
for  failure  at  an  arbitrarily  large  number  of  cycles. 
By  formally  adopting  the  theory  of  recovery  as  a  func- 
tion of  temperature  and  dme  proposed  by  Cottreli  and 
Aytekln,  it  has  been  found  possible  to  take  into  account 
the  decrease  erf  internal  stresses  at  elevated  tem- 
peratures.   The  resulting  expressions  lead  to  a  first 
order  theory  of  elevated  tennperature  fatigue.    Com- 
parison between  the  theory  and  the  available  test  re- 
sults appears  to  be  fair.    As  incidental  information  the 
theory  defines  a  characteristic  temperature  which  is 
approximately  the  same  for  a  wide  vaiiefy  of  alu- 
minum alloys.    Within  the  temperature  range  for  which 
the  theory  is  tested.   It  appears  that  a  simple  linear 
relationship  exists  between  the  endurance  limit  at 
room  temperature  and  the  elevated  temperatures. 
(Author) 


PB  162  848      OTS      $1  60 

Union  Carbide  [Consumer  Products  Co. )  Parma,  Ohio 
THERMOELECTRIC  MATERIALS,   by  R    G    Brecken- 
ridge.    Bimonthly  progress  rept.  no.  8,  28  Mar- 
28  May  60,  on  Contraa  NObe-77066     15  June  60,   20p 
3ref».    AD- 245  092. 

DESCRIPTORS:   •Thermoelectrlci^,  •Semiconduaors. 
Electrical  properties,  Nitrides,  Electrical  conductance, 
Rare  earth  compounds,  Resistance,   Refraaorv  mate 
rials.  Ytterbium  compounds,  Silicon  compounds. 
Carbides,  Graphite,  Carbon. 

The  compounding,  extrusion,  and  baking  of  Si-C  mixes 
to  n»ake  n-type  thermoelectric  material  was  continued. 
The  baking  procedure  for  SfC-C  rods  was  reduced  to  the 
following  steps:  (I)  bakli«  at  400°,  SOO^,  and  600oC  for 
1/2  hr  intervals  and  at  lOOOOC  for  I  hr.  using  methane 
gas  and  packing-coke  medium,  and  (2)  baking  to  2000°C, 
using  an  H-Ar  gas  mixture  and  a  proprietary  TiC-SiC-Si 
packing  medium.   Apparatus  and  circuitry  for  the  meas- 
urement at  the  thermoelectric  power  and  electrical 
resistivity  o*  refraaory  materials  from  room  tempera- 
ture to  at  least  1500°C  was  satisfactorily  operated.   The 
uae  al  differential  couples  allows  determination  of  the 
snwll  temperature  drop  across  the  sample  to  a  high 
degree  of  precision.   Values  were  obtained  for  a  sample 
0^  SlC-C,  which  Indicate  a  thermoelectric  power  versus 
Pi  al  -70  »iv/oc  at  room  temperature,  increasing  to 
-llOuv/oCat  lOOOCC. 


PB  162  985      OTS      $7.60 

Westlnghouse  Research  Labs.,  Pinsburgh,  Pa 
rrHERMCCLECTRICITY).   Theoretical  quarterly 
progress  rept.  no.  4  (Final)  on  Contraa  NObs- 84687. 
11  June  62,  71p.  68  refs. 


DESCRIPTORS:   •Thermoelectricity,  •Semiconductor 
devices,   •Bismuth  compounds,   •Tellurides,   Impurities, 
Tellurium,   'Hall  effect,   Low  temperature  research, 
•Single  crystals,   'Bismuth,  Transport  properties. 
Resistance,   Electrons,  Models  (Simulations). 

This  report  includes: 

High  mobility  .N-Tvpe  bismuth  telluride,    by  RoUnd  W 

L're,   Jr.    11  June  62  (Scientific  ^laper  62-129- ia4-P4) 
The  transport  properties  ot  bismuth  single  crystals,   by 

C    Gallo,   B     S.  Chandraseichar,  and  P    \i    Sutter 

Theoretical  Physics 

.SAS.A    N6i-L406>       U  IS    S2.fK) 

Theoretical  (Jhenustiy  Inst.,    L'.   i)f  Wisconsin, 

Madison 
TRLTsiCATED  REACllUN   OPERA  FURS   AND  THE 
HELIL^M   PROBLEM,   by  William  J.   Meath,   Kenneth  M. 
Sando  and  others.    Rept.   on  Grant  NsG  27S-62  and 
Contracts  AF   i3(6>7)73ll  and  .\Ord-lSHH4.     ZS  Feb  6  J, 
ZSp.    16  refs.    WIS    FCl-lO.    seiie^   i. 


NASA   N6i- 14066       OTS    Sl.Nj 

Theoretical  Chemisny  Ins:. ,    L'.   of  Wisconsin, 

Madison. 
THE   HYPERVIRIAI.   THEOKE.M   FOR   COLLISIONS  BE- 
l^VEEN    ELECTRONS 'A.N'D  ATOMS,    by  Michael  B. 
McElroy  anj  Joseph  O.    Hir.schf elder.    Rept.   on  Grant 
NsG  r,5-62  and  Contract  AF    5M6'^'')^U1.    8  Mar  63, 
2Dp.     lU  refs.    WIS    ICI-Il,    s-ries    \. 


Thermodynamics 

IS    S"!      (JTS    $0.50 

Ames  Lab,  ,   Iowa  State  L!.  of  .Science  and  Tech, 
THERM\L   EFFICIENCY   OF   COATED  ANNULAR 
FI.NS  OF    L'NIFORM  TlilCKNESS,    by  William  F. 
Brown,   Ray  W,   Fisher,   and  Henry  M,   Black,    Rept.   on 
Contract  W7405-eng   h2,    .Nov  62,    2?>p.   7  refs, 

PB   162  791       OTS       $1    10 

[Heat  Measurement  I^ib   J  Mass.   Inst,   of  Tech    , 

Cambridge. 
EFFECT   OF   ELECTRIC  CURRENT   ON  THERMISTOR 
TEMPERATURE   ERROR,   bv  W     M     Rohsenow  and  J.^n 
Stekly.    Rept     for  1  Julv  55-30  June  56,   on  Cotitract 
DA   19-016-eng-401U.    Apr  60,  8p.    2  refs     ACFEL 
Technical  rept     no.  71.  AD-238  362 

DESCRIPTORS:    •Thermistors,   Temperature,   Meas- 
urement,  Errors,   Heat  transfer,   'Soils,    'SncAv ,    'Ice. 

An  analysis  of  the  effect  tjtf  internal  heat  generation  in 
thermistors  due  to  electric  current  during  temperature 
measurements  is  presented.    Calculations  erf  steady- 
state  temperature  rise  above  ambient  for  one  type  d 
thermistor  lcx:ated  in  soil,  ice,  light  snow,  milium 
snow,  and  heavy  snow,  ranged  from  6.  5  x  10*5  co 
246  X  I0"5  op    while  for  a  thermistor  located  in  air,  the 
magnitude  of  error  ranged  from  712  x  10"5  to 
1425  X  10-5  op,  depending  on  the  heat  transfer  coef-  \ 

ficient.    The  calculations  indicate  that  errors  due  to 
internal  heating  may  be  disregarded  for  ground  and  air 
temperature.    (Author) 


PB   158  601       OTS      $1.60 

Illinois  Inst,  of  Tech.,  Chicago 
THERMODYNAMIC  PROPERTIES  IN  THE  SYSTEM 
HYDROGEN- HA FNILTM,   by  Russell  K.  Edwards  and 
Ewald  Veleckls  (Masters  thesis).    [Rept.  on  Contract 
AF  49(638).346l.    [1957]  I6p.   [AFOSR-iVoSJ. 

DESCRIPTORS:   'Phase  studies.   'Hydrogen,   'Hafnium. 

thermodynamics.   Vapor  pressure,  Temperature 
.Neutron  diffraction  analysis,   Lattices,  Chemical  b^ds. 

Equilibrium  vapor  pressure  measurements  have  been 
carried  our  as  a  function  of  composition  for  the  hydrogei 
hafnium  system  in  the  temperature  range  251  to  827o 
and  up  to  a  maximum  pressure  of  one  atmosphere.    A 
partial  phase  diagram  is  presented. 
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PB   162  883       OTS      $2  60 

Massachusetts  Inst,  of  Tech.  Div.  of  [Sponsored 

Research!  Cambridge,  Mass. 
NOTE   OF   RECOMMENDED  VALUES  FOR  SOME 
L^o^^i!??^^^""^  PROPERTIES  OF   HYDROGEN 
PEROXIDE,   byH.   S.  Micklev.    Rept.  no.    10  on  Con- 
traa NOrd-9107.    Sep  46,   29p.   23  refs.    Rept 
no    D.I.C    6351.  ^' 

I 
L)ESCRIPTORS:   'Hvdrogen  peroxide.  •Thermodynamics 
t>ecomposition.  Heat  of  reaaicn.  Transition       ' 
temperature. 

The  available  heat  of  dilution  and  heat  of  decomposition 
data  for  aqueous  hydrogen  peroxide  solutions  have  been 
reexamined.    The  data  have  been  made  internally  ccn- 
si-stent  and  the  most  probable  values  of  the  heal  of 
dilution  and  heat  of  decomposition  have  been  tabulated 


B.M-RI-6067      errs  $3.  60 


.Morgantown  CxxU  Research  Center,    W    Va 
TRA.NSFER  OF  HEAT   FROM  HELIUM  At'hIGH 
TEMPERATURES,   PHYSICAL   aiARACT ERISTICS  OF 
CERAMIC  HEAT  EXaiANGERS,   by  John  J.   S 
Sebastian  and  Stanley  C.   Browning.    1962.   31p    21  refs 
NASA   N62-16124. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

PB  162  9«i       OTS    $22.25 


Computation  Lab.,   Harvard  U. .  Cambridge    Mass 

tr\'~v.^^^'"^^^-   LINGUISTICS  AND  ALTOMATIC 
IKANSLAnON,   by  Anthony  G.   Oettinger.    Jan  63 
443p.   6  refs.    Rept.   no.   NSF-8. 

Ira^,^!^^^'^  :^"^^'^^  '^"«^«^'   Language.    'Machine 
translation.   Analysis,   Programming  (Computers). 

This  report  describes  the  results  of  work  on  the  syntax 
of  English  initiated  almost  two  years  ago  and  now  pro- 
ceeding in  parallel  with  work  on  Russian.    The  present 
approach  is  a  marked  departure  from  earlier  efforts 
both  at  Harvard  and  elsewhere  in  that  it  leads  to  all 
syntactic  structures  of  a  sentence  that  are  compatible 
with  the  grammar  describing  the  language,   not  merely 
,  to  one.  (See  also  AD  258  626) 


AD-289  462      OTS  $11.  50 
Chicago  U. ,  m. 

??I^^?^I^^  ^™^^^  OF  CENTRAL  PLACE  SYS- 
TEMS, by  Brian  J.  L.  Berry.  H.  G,  Bamum  and  others. 
Srefs         °"<^"'^"Nonr-2121-18.  Feb  62,   152p. 

DESCRIPTORS:   'Geography,   •Population.  •Sociometrics 
imnois    Iowa.  North  Dakota.  Commerce    •Econ<SScT 
Urban  areas,   Rural  areas 

Contents: 

Part  1.    Retail  location  knd  consumer  behavior 

Part  2.    Rural  comparisons 

^rt  3.    Central  places  within  the  metropoUs 

Part  4.    Fundamental  features  of  central  place  systems 

PB   181  421      OTS      $2.50 

S^if  ^"^^""I^^f^  Services.  Dept.  of  Commerce, 
Washington,  D.  C. 

S^^^^ol^™^  PATEOT  AB^RACT  SERIES. 
GOVE RNMEOT -OWNED  INVENTIONS  AVAILABI£ 
L^p    »^^^^^^^"  DECEMBER  1961.    [1962] 

Sr^ndexeT "^  '"^^^  «-™-'  •^--^-. 

Documentation 

PB  162  654      OTS   $8. 10 

Advanced  Information  Systems,  Inc.  Los  Angeles. 
Calif,  °        ' 

SELF-ORGANIZING  PROCESSORS.    Final  rept,  on 
Orgamzation  of  Large  Files  with  Self-Organizing  Cap- 
ability, NSF  Contract  CI 62.  Nov  62.   84p         ^ 

DESCRIPTORS:  •Data  processing  systems.   •Data 
storage  systems.  •Information  retrieval,   •Documenta- 
tion, Classification.  •Pattern  recognition.  Computer 
logic,  •File  cards.  Coding,  Computers. 

The  introduction  reviews  briefly  the  basic  file  concept 
on  which  this  work  is  predicated  and  three  problems  re- 
lated to  the  design  of  self -organizing  systems.    The  two 
final  sections  of  the  report  describe  the  two  computer 
models,  the  bit  processor,  and  the  word  processor  that 
have  been  under  development.    These  processors  are  de- 
signed as  research  tools  for  the  invesugation  of  auto- 
mated storage  and  retrieval  files.    They  are  not  intended 
to  be  implemented  today  nor  are  they  meant  to  be  final 
systems  for  tomorrow.    Rather  they  are  meant  to  act  as 
test  beds  m  which  recent  developments  can  be  put  to- 
gether into  systems  and  evaluated  from  their  operation. 

PB  162  980      OTS   $4,60 

American  Inst,  of  Physics,  New  York 
INDEXING  PHYSICS  RESEARCH  PAPERS,  by  Pauline 
Atherton.    Feb  63,  48p.    6  refs.    Rept.  no.  AIP/DRP63-1. 

DESCRIPTORS:  Scientific  research.   •Physics.   •Reports. 
Subject  indexing.  Indexes,   •Documentation. 
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There  »re  certain  common  concepts  which  are  included 
in  all  research  papers.    For  example,   the  research  wa.s 
either  experimental,   theoretical,   or  both.    Furthermore; 
each  paper  will  refer  to  some  property  (or  properties) 
erf  some  object(8)  cjetermined  by  some  method<8).    The 
individual  papers  will  emphasize  one  or  more  of  these 
concepts  over  the  other.    It  is  obvious  that  the  permuta- 
tions at  these  concepts  will  each  indicate  a  different 
emphasis  and  interest.    These  concepts  can  be  dnalyzed 
and  an  index  prepared  which  provides  access  to  the 
pAp«r  from  each  concept.    Such  an  index  is  constructed 
for  three  research  papers  and  compared  with  existing 
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^1  7 
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^21 
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35  ) 
^55 
3  5^ 
^57 
^5-« 

36  ) 
'61 
36P 
^6  J 
^6  I 
^65 
38  1 
385 
386 
587 
38^ 
^Ql 
3<»  1 

^'J7 
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25 

28 

<9 
24 
16 

7 

<J 
18 

2 

5 

4 
52 

7 
1  4 
22 

14 
25 
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14 
32 

3 
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27 
27 

2 

17 
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32 

6 
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12 
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25 
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52 
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1  4 
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^(•^^:L  fr 
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UFKL  TR 

VKhL  TR 
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ACFRL  FR- 

ACFH  TR 
ACFFL  FR 
ACFFL  FR 
ACFEL  TR 
ACFFL  TR 
ACFFL  TR 
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AD  28   1.S8 
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Ml-1»  S4l 
AD- 144  663 

\D-147  28  3 

AD-  IV)  48  ( 

AD-lf)2  102 
AD- 219  28^ 
AD- 22-  21' 
AD- 22'  -'2 
AD-2.)U  S42 
AD- 2r  S,S4 
AD- 238  1  r 
AD  238  tM 
AD  238  )6  2 
AD-2.»t  »4 
AD-2  W  812 
AD- 24(1  s<.( 
AD-240  842 
AD-242  8'1 
^D-241  3^8 
AD  244  4()4 
AD-244  9Si 
AD-24.">  (»2 
AD- 24"-  »^ 
AD   24'  r  ( 

M)-24-  ^^^ 

AD  24-  48<J 
M'  24'  IV>4 
AD  248  r- 
AD-24'J  -8'^ 
AD-2M  2211 
AD  251  S8«. 
AD-ZM  8<*6 
AD-252  023 
AD-  2S  M  V". 
AD-2S4  U^ 
AD-ZSS  1)41 
AD- 2-  \  'HI 

AD-2'r  r* 

AD-2'K  ()«() 
AD-2-N  l'^ 

AD-r8  ^4^ 
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AD-2S4  >*84  repricri) 
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AD-2<J^  424  rcprictil 
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AD-^'  mn  reprlc<H< 
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S-ll 
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S      »I 

s-i 

S-3 

S-33 


Numbrr 


P«gc 


Number 


AFOSR  TN   S-.23' 

AFOSR  TN-S8    S82 

AFOSR    FN    SO    12() 

AFOSR  TN   6<)  00' 

AGN    TM    308 

AlL-1155-1 

AIL-71.S8-1 

AIPrT>RPfr3-l 

AMFCIAF  S-'38-l 

AMFCIAF  S-'S3   2 

AMRC  n-(    .38 

AMRG  PM-4' 

ANL-649S 

ANL-6.«.32 

ANL  -6.S08 

ANL-6634 

ANL-6636 

ANL-664' 

ANL-66,^2 

ANL -6658 

ANL-6672 

ANLFCF-30C 

ANL-FCF-321 

ANL-FGF-34  3 

ARF-1164-r 

ARF-217S-12 

ARL  62-371 

ARPA  Order  125-61 

ARPA  Order- 180-61 
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ATl-34-098 
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BMI-1606 
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BNL-T-201 
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BNL   7.S7 
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CRDL  SP-4    1 
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HW-SA-2533 
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s-as 
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S-9 
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S-4 
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» 
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s-ai 
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•-0 

IS-571 
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LL  46-46 

S-26 
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S-31 
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S-31 

NACA  RM-SL54C12 

S-3 

NAMC  AML-1138 

S-25 

NASA  MEMO-1-2-5' 

s-2n 

NASA  MEMO-l-8-5< 

S-22 

NASA  N62- 11050 

ft-ai 

NASA  N62-12594 

S-Si 

NASA  N52-13018 

s-ss 

NASA  N62- 13745 

s-ss 

NASA  N62- 14390 

s-a 

NASA  N62- 14.591 

s-as 

NASA  N62-16124 

s^a 

NASA  N62- 17772 

s-21 

NASA  N63-11492 

S-M 

NASA  N63- 11729 

S-27 

NASA  N63-11752 

S-28 

NASA  N63-11821 

S-2) 

NASA  N63-11947 

S-28 

NASA  N63-12139 

S-27 

NASA  N63-12199 

S-26 

NASA  N63- 12318 

1       S-l 

NASA  N63- 12333 

NASA  N63- 12336 

S-29 

NASA  N63- 12344 

S-r 

NASA  N63-12435 

s-28 

NASA  N63-1260e 

i      s-26 

NASA  N63- 12687 

S-2S 

NASA  N63-12705 

S-28 

NASA  N63-12736 

S-33 

NA.SA  N63- 12740 
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NASA  N63- 12763 

S-10 

NASA  N63-12912 

S-2«) 

NASA  N63-12913 

s-ll 

NASA  N63-12914 

S-S 

NASA  N63-12915 

S-ll 

NASA  N63-12917 

S-ll 

NASA  N63-12918 

S-2S 

NASA  N63- 12926 

S-28 

NASA  N63-12927 

S-3 

NASA  N63-12929 

S    33 

NASA  N63-12930 

S-23 

NASA  N63-12931 

S-22 

NASA  N6 3- 12932 

S-22 

NASA  N63-12935 

S-10 

NASA  N63- 12947 

S-28 

NASA  N63- 12949 

S-28 

NASA  N6 3- 12950 

S-2S 

NASA  N6 3-12951 

S-6 

NASA  N63-12952 

S-- 

NASA  N63- 12953 

S-' 

NASA  N63-1301S 

S-6 

NASA  N63- 13085 

S-6 

NASA  N63- 1.3096 

S-20 

NASA  N6 3- 13097 

S-20 

NASA  N6 3- 13098 

S-6 

NA.SA  N63- 13099 

S-28 

NA.SA  N63- 13100 

S-31 

NASA  N63- 13101 

S-28 

NASA  N63-13102 

S-20 

NA.SA  N63- 13103 

S-20 

NASA  N63-13108 

S-28 

NASA  N63- 13182 

S-fr 

NASA  N63- 13183 
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S-28 
S-29 
S-28 
S-29 
S-28 
S-29 
S-25 
S-27 
S-28 
S-29 

s-ao 

S-19 
S-12 
S-12 
s-12 
S-27 
S-27 
S-12 
S-2 
S-25 

S-a 

s-31 
S-S2 

s-» 

S-15 

S-6 
S-14 
S-19 
S-19 
S-25 
S-23 
s-30 

S-S 

s-» 

s-3 
S-31 
5-21 
S-33 

S-26 

S-27 
S-26 
S-29 
S-26 
S-28 
S-28 
S-14 
S-27 
S-28 
S-27 
S-0 
s-2 
S-22 
S-28 
S-20 
S-21 
S-4 
S-19 
S-23 
S-25 
S-25 
S-24 
S-25 
S-25 
S-20 
S-24 
S-I 
S-2 
S-19 
S-l 
S-27 
S-28 
S-29 
S-14 
S-23 
S-25 
S-2S 
S-29 
S-LS 
S-14 
S-14 
S-24 
S-14 
S-23 
S-12 
S-27 
S-27 
S-24 
S-29 
S-20 


Number 

NASA  N63- 13552 
NASA  N63-13553 
NASA  N63-13911 
NASA  N63-13912 
NASA  N63-13913 
NASA  N63-13914 
NASA  N63- 14065 
NASA  N63- 14066 
NASA  N6 3- 14070 
NASA  N63- 14087 
NASA  Order  R-56 
NASATM-X-53 
NASA  TM-X-56 
NASA  TM-X-71 
NASA  TM-X-182 
NASA  TM-X-211 
NASA  TM-X-218 
NASA  TM-X-288 
NASA  TM-X-467 
NASA  TM-X-468 
NASA  TM-X-566 
NASA  TM-X-581 
NASA  TN-D-1310 
NASA  TN-D-1472 
NASA  TN-D- 1501 
NASA  TN-D- 1542 
NASA  TN-D- 1551 
NASA  TN-D- 1556 
NASA  TN-D-'560 
NASA  TN-D-  592 
NASA  TN-D-1598 
NASA  TN-D-1604 
NASA  TN-D-1612 
NASA  TN-D-1650 
NASA  TN-D-1651 
NASA  TN-D-1658 
NASA  TN-D-1677 
NASA  TN-D-1679 
NASA  TN-D- 1696 
NASA  TN-D-1701 
NASA  TN-D- 1724 
NAVDOCKS  P-715.0 
NAVDOCKS  P-715, 

superaeded 
NAVWFPS  86-46 
NAVWFPS-4185 
NBL-188 
NEL-88 
NOLM9180 
NOLTR  61-145 
NOLTR  62-19 
NOLTR  62-77 
NOLTR  62-157 
NOLTR  62-161 
NOLTR  62-177 
NOLTR  62-191 
OSLFRF  696-26 
OTS  S8-509 
Ozone 

PB  100  215  see  PB  162  786 
PB  100  215-S  see  PB  162  787 
PB  149  834 
PB  152  627 
ffl  153  429 
PB  153  483 
PB  153  656 
PB  153  727 
PB  154  694 
PB  154  902 

PB  1.S4  988  aee  PB  154  902 
PB  155  110 
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S-24 
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S-23 
S-32 
S-32 
S-13 
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S-25 
S-24 
S-S 
S-S 
s-24 
S-S 
S-S 
S-S 
S-S4 
S-IS 
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s-14 
S-S4 

S-14 
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S-M 
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S-19 
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S-l 
S-23 
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PB  158  596 
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S-21 
S-15 
S-14 
S-14 
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S-31 
S-Il 
S-II 
S-ll 
S-4 
S-22 
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S-13 
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S-18 
S-17 
S-17 
S-16 
S-16 
S-16 
S-16 
S-16 
S-17 
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P.ge 

S-17 

s  in 
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S-* 
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RADT  TR-60  93 
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''i^r 

1  •J 

M  1 

S-10 
S14 
S-13 
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PS 
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PS 
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PS 

ft  1  «  J 
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PS 
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S-12 

PB  16100<> 

s-12 

RAnr  TR-60-93 

S-lO 

S-6 
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SFl    rR-|S«i-4 

S-14 

s  - 

i^    !  ••  >    111 

S-22 

SFI    rR-sss-i 

S-13 

S-- 

r^    ift  (   '  .1  2 

S-21 

SFl.  TR- 1603-1 

S-13 

S-6 

m  163  016 

S-30 

SrT-Pl7«8/«0) 

S-31 

S-* 

re  163  017 

S-l« 

SL-192S 

S-28 

s-4 

re  163  01« 

s-2n 

SRI-2296.    FR 

S-21 
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S-20 

SSC-144 
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S-* 
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S-19 
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S-22 
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> 

S-» 
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S-13 
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S-33 
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S-2 
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S-26 
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S-3 
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S-6 
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S-22 
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S-32 
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S-IS 
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S-15 
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S-lS 
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•  '-  ;.  _  ,,.i.  .,,,„  „at.i  r..ii  and  oftrn  Statf  and 
rcK.onii  brrakd..vns.  .,n  n.anufac  tunn^,  vshclcsai- 
•n.?,  rr,.,|,n^,  .^^vicr  mdus.r.es.  r,n,,l..v,n^nt  and 
unemployment,  population.  h-us.nK.  agr,.  ult.ir,- 

•  Basu    ^ccord^   of   national    mconi.    and    produ.  . 
regional  trends,  balance  of  pavments    forn^-n  aid 

MARKETING    AND    DISTRIBUTION 
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100       MILLIMITIRS 


INSTRUCTIONS      K. 


\  ;'  r  ivM  1.1      P, 
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unuT 1  ^ 


it    I'u    liiu-'    per    nuruiiutor    recorded    b\    -i    particular 

.i;t     ;'i     iiiimixr    i^I     liiu'^    per   ni il ! inu't cr    in    .idjacent 


iW-  li 


■IN     '.  JU;i 


u-     .lt^>^  I 


!    IS    ni'CCs.irN'    to  Jv  u-;  ir 
tiful    itu     luimlnr   .'I    iiiic 


ii'i   mil  1 1  :iulrrs   in    Uiii;! 


lu    tlic   rv ' 


t'\ 


no     lUU    KIVCS    the    rnliKlion     :  ,i  1 1 


.Is  , :  .  1 1  <    t  ' 


w.    r.nu>    uul    irultipU    tiie    nunilvr   i,)t    lines  in    the 
I    tiini         .\s    .in    .iid   111   ^ieternimini;    the   reduction 
i;u    Mr   t  iu   liltii  innci.'  ^nd  dixidini;  the  length 


:iMi!      hMii;    11^ 


I  lie    ti  Ini   im.i  ce,    .md    1  nO    2  0 


X  .1  m  I  n  e 


•T 


line    trcupiiiL;^    m    ; 'u 


t  i  m  'i    \s 


d    noli    ;h 


jiiibcr  .idiJcent    to  finest 


J.i  d    s'm;  L^l  \      i!ul    Jist  i;u  tl\ 


\1. 


Ill     lines     IHT 


\.inv.s|e 


1 1  ii-'l  \     this    n  iiri 


;r>uip 


tx  r    t<\     :  tu    ri. 


le.iris     r^i 


d.rs'.iiin  t.Kti.>r   to  obt.iin   res<ilvink;  p>owcr 
uded    wliiie    lines    m    tin-    1»  .0    j;roup    arc 


d  I  st  I  fK    t  I  \        St  p 


lue  tion    r  .it  lo    IS 


''   ^     lines    per    niiliinieter    reeo 


lines    per   niilhnuter    uhuti    in-    n<>:     ti 


ded    s.it  ist  .u  toriU 


rded  satistacto- 


ler    the    particular    condi- 


tions    MLivmiiin^ 


■  Uiliiin    IS    between     '- ''   ^     .ind     ■>  1 1    liiiis    ;h.t    nullinieter 


1 1 II  'ti ,    js    Mu  Is  uretl   ii 


in   t  fie   tnni. 


IS    .1    tcs 


t    ot    ths    entii 


pluitnL;!  aptiu    s\steni,    includinkj    lens,    exposure. 


pn  >s  I.  SSI  n  k; ,     inu    o 


t  hi  r     t  .K  tor 


Th 


rareK     utih/e    m.iximum      re-solution      o 


f      the     nlm.       N'lhrat 


ions     during 


exfxjsure.    Ue 


k    nt    critical    ti 


)cus,    and   cxfxisures    \ielding    \er\ 


idi 


dense   nek;Jtivcs  are   to  be  avoided. 


